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Research Context
DEMO PSI-Theory and method

4 Model kinds:

* Construction Model: specifies the
construction of the organization and its
transactions types;

Construction Model

Process Model: contains for every pe—— Liksreiios

transaction in the CM a specific iy 5 $ostelmaad
: : Model

transaction pattern and their causal

and conditional relationships between

transactions; Process Model State Model

* Action Model: is the rule base that
serves as guidelines for the actors
actions;

State Model: specifies the object
classes, fact types, result types and
the ontological coexistence rules Action Model
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Research Context

® Business process management
® BPMN simple constructions
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Universal Enterprise Adaptive

——,

Object Model & v

KIND
SHAPE KIND

ORGANIZATION ! ORGANIZATION
ARTIFACT KIND ARTIFACT

® UEAOM core classes:

MODEL KIND

ORGANIZATION ) ORGANIZATION
ARTIFACT KIND ARTIFACT
RELATION KIND ~ RELATION

CONNECTOR CONNECTOR
KIND

ORGANIZATION
ARTIFACT KIND "
ORGANIZATION
\ ELEMENT KIND ) ARTIFACT
ELEMENT

. Meta-model level

Model level




Research approach

DEMO

L UEAOM
L BPM




Research approach

2 -
Conversion
rules
between
models

1 _
Gathering
essential
information
from DEMO

3 - UEAOM
instantiation

4 - DEMO
5 - based BPMN

8 ey workflow
Validation model

construction

DEMO based BPMN workflow model
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Solution development

Essential concepts in DEMO for Workflow
generation:

® Transactions and related actors (Construction
Model)

Transaction kind  |Transaction result

—  [T0l fremalwan  [jreowl|hasbeensmried  Jromer |remal stamer |
[ TO2 frentalend | n:ﬂtil ha bf-'fﬂmdcd renter |rental ender |
L JT03 o ¢ M_
-m_ o of[romtal hasbemdru -Uff

' [T05_Jrental payment _____|(rental] has been rﬂ_

® Action Rules (Action Model)

B-AD1
rental-starter  [with |the actual drop-off branch of [rental] is [branch)
jhen_|

5




IVERSIDADE da MADEIRA

Solution development

This lane is where we
would draw the Catalog
Management part of the
Process

Catalog Management

® Conversion rules between
models:

® Each DEMO concept needs to o
have a 1 to 1 correspondence to e
a BPMN concept; " rop o datds

Transaction < > Pool

[This tane is where we
would draw the Loan

Actors < > Lane

Actions, Flows, Conditions < >
Tasks/Activities

Coordination-facts/Production-facts,
Action type C-Act/P-Act < > Signals
(Throw and Catch Event)

Sequence merging and splitting < >
Parallel and Exclusive Gateways
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Solution development

® Based on the EU-Rent case

® DEMO elements gathered from the case
® Transactions (5 transactions):

® Actors and their respective roles on each
transaction:

® Action Rules (11 action rules):
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Solution development

Action rule 05: TO4 - car drop-off of [rental] is stated

® Problem

® Only verified fact is if the branch where the car is
delivered is the same as the contracted one, but no
action is specified for the case it is not

® What is the meaning of the construct with?
We find it in many action rules and, apparently,
with different functions: creating new facts,
verifying new facts, etc

® Dietz: “the syntax and the formal semantics of the
action rules need to be elaborated yet”




Solution evaluation

® Solution iteration

[ WhENGopoftor o s sued [GFACT [ARCWOL ARCETO])
Acton st rowc [ e oy scaor
i the actual drop-off branch of | i 5

i the actual Gte s [conracted drop

then ACTION (FLOW) (-1

then ACTION (FIRST, BLOCK)
ACTION (FIRST, ATOMIC)penalty charge = false |

ACTION (FIRST, ATOMIC) [WRITE DATA
ACTION (AFTER, ATOMIC)late return penalty charge = true |WRITE DATA

SR e s

[ ACTON GRSTAToMIClprty e — e ToTE DA
[ ACTION (AFTER. ATOMIC oo e e e
e

[ ACTON ST ATOMIG ety e o oo
[ ACTION (AFTER ATOMIG it ety e e Wit DA Jakcars

AN FTER TN oy T n o

'ACTION (AFTER, ATOMIC)|car drop-off of [rental] must be accepted. |ARCA2I

else ACTION (FIRST, ATOMIC :msd of retal] must be |C-ACT

@ )

@ -®
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[Organization Arifoci Kind __[ActionRule ]
T
JAK Element Kind

rifictKind [ARComponentWHEN |
ﬂ__ ‘component partof action rule
JOAK ElementKnd —urewid _ ——————— |

;, T ,"F‘, ArifictKind __|ARComponent-ENACTING TRANSACTION
JOAK Relation Kind _____enacting transaction component part of when component
OAKRelationKind _lenscting transaction |

[<requested, promised, statd, acceped, revoke requestreqested,
revoke resquet allowed,revoke request efused,revoke promise
requested, rvoke promisc allowed,revoke promiserefus, evoke:

Eotiog matcton C-et statement requste,revoke statement allowed,revoke swement
juested,

OAK ElementKind _____lweerid _______________________Lu

[subcon
T
_

OAKRlationKind __[fow componentofacthn |
OAKRelationKind _levabuated conditin |

|Organization ArtfactKind__|AR Component FOREACH |
OAK Element Kind e
JOAK RelaionKind_____[now componentofaction |
_
OAK Element Knd

|Organization Artfact Kind __[AR Component- THEN

JOAK RelationKind______|then component part o if component
OAK Elcment Kind Juaid

|OAK RelationKind | clse component part of if component
OAK Element Knd e

|AR Component-ACTION.

mlanmn onent partof compo

[previousacton |
rmm'r_ [<FIRST, AFTER~

OAKElementKind  factontype ~ [<TOMICBLOCKFOWw> |

WRITE_DATA, mn_ XTA, TRANSMIT_DATA,
bvirsen — SPECIFY DATA, PRODUCE DATA, P)mDLcE’Doc
lAC>” - - -

Aulmm powric equitement |
_




Solution

® EU-Rent action rule solution:

car drop-off of [rental] is stated |C-FACT ARCWO1 (ARCETO1)

ACTION (FIRST, ATOMIC iﬁ:""mm“’m‘“ﬂ READ_DATA ARCAO1
s s
ACTION (FLOW) | & 1 o et |fact evaluation ARCAO2 (ARCIFO1(ARCCO1))
then ACTION (FLOW) f‘hd:t“em e B Jentmciod duop ARCTO1 (ARCAO3(ARCIFO2(ARCCO2)))

then ACTION (FIRST, BLOCK)| ARCTO2(ARCA(4)

ACTION (FIRST, ATOMIC)|penalty charge = false ARCA05

ACTION (AFTER. ATOMIO % oo of enal e ARCAS
else ACTION (FIRST, BLOCK){ARCEOI(ARCAOT)

ACTION (ST, FIGMAC ARCAS

ACTION (AFTER, ATOMIC)|late return penalty charge = true | WRITE_DATA ARCA09

i o e
else ACTION (FLOW) if client accept to delivery it anywa ARCE2 (ARCA11(ARCIFO3(ARCCO3)))
then ACTION (FLOW) “" :“"' is [contracted ARCTO3(ARCAI2(ARCIFO4(ARCC02)))

|_then ACTION (FIRST, BLOCK)[ARCT04 (ARCAL3)

| ACTION (FIRSTATOMIC)penalty charge=tue ________|WRITE DATA __|ARCAI4
| ACTION (AFTER, ATOMIC) location penalty charge—true | WRITE DATA __|ARCAIS
[ ACTION (AFTER, ATOMIO) r dropffof el st be cceped_|C-ACT aRcale
|_else ACTION (FIRST, BLOCK)|ARCEO3(ARCA17)

WRITE DATA __|ARCAIR
| ACTION (AFTER, ATOMIC)location penalty charge==true _____[WRITE DATA __[ARCAI9

ACTION (AFTER, ATOMIC)|car drop-off of [rental] must be accepted ARCA21




Solution

® UEAOM instantiation

A:don Rule
AKElmi Kind

(Organization Artifact Kind ___|AR-Component-WHEN
OAK Relation Kind when component part of action rule
OAK Element Kind e =

enacting transaction component part of when component

OAK Relation Kind enacting transaction

<requested, promised, stated, accepted, revoke request requested,
revoke resquet allowed, revoke request refused, revoke promise
requested, revoke promise allowed, revoke promise refused, revoke
statement requested, revoke statement allowed, revoke statement
refused, rwoke acceptance requmed. moke acceptance allowed,

OAK Element Kind enacting transaction C-fact

_
_

AR ComponeatIF
OAKElementkind — fasiid _ Jemp ]

OAK Relation Kind
OAK Element Kind _arcfid ______J<tring>

OAKEleneniKind — lurowbilesd e |

OAK Relation Kind then component part of if component
OAK Element Kind

OAK Relation Kind else component part of if component
OAK Element Kind

"_

previousaction |

E
“WRITE_DATA, READ DATA, TRANSMIT DATA,
SPECIFY_DATA, PRODUCE_DATA, PRODUCE_DOC,
COPY_DOC, STORE_DOC, GET_DOC, READ_DOC, C-ACT, P-

OAK Element Kmd
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UEAOM Meta-Model classes

Solution

U EAOM E U = Ren t Case OAKEK20 instance of OAKEK
instantiation OAK20 Instance of OAK
eXa m p le OAKRK20 Instance of OAKRK

OAKEK21 instance of OAKEK

OAK21 Instance of OAK

Meta-Model level instances

OAK20
AR-Component-
WHEN

OAK21
Action Rule

OAKRK20
when_component_part_of_action rule,

OAK20 has OAKEK20 OAK21 has OAKEK21

OAKEK20
arcw-id

OAKEK21

0A20 instance of OAK20 OAR20 instance of OAKRK20  OA21 instance of OAK21 action rule-id

\ v v

OAE20 instance of OAKEK20

OAE21 instance of OAKEK21

Model level instances

OAR20 instance of OAR

0OA20 instance of OA

OA21 instance of OA

Drganization Artifact Kind | Action Rule
DAK Relation Kind executing actor B-AD] - Rental Starter
DAK Element Kind action ruls id ARDS

ARCWO01 instance of OAE

AROS5 instance of OAE

Organization Artifact Kind | AR-Component-WHEX
DAK Relation Kind when component part of action rule ARDS
DAK Element Kind arcw-id ARCWIL

UEAOM Model Classes




Solution

e UEAOM EU- OAKEK2D nstancsof OAKEK
Rent case , W o
instantiation
example

OAK22 Instance of OAK

\
OAKEK22 instance of OAKEK OAKEK23 instance of OAKEK

OAKRK21 Instance of OAKRK OAKRK22 instance of OAKRK \

OAKRK21
eenacting transaction component part
en compenent

OAKRK22
enacting transaction \

OAK20 has OAKEK20 OAK22 has OAKEK22 Shiinl OAK22 has OAKEK23

/

OAKEK20 i
d 0A20 instance of OAK20 OAR21 instance of DAKRK21 enacting OAKEK23
arcwid 0AR22 instance of OAKRK22 transaction OA22 instance of OAK22 arcet-id

C-Fact

OEA20 instance of OAKEK20

OAE21 instance of OAKEK22 OAE22 instance of OAKEK23

\ OAR21 instance of OAR OAR22 instance of OAR STATED instance of OAE / ARCETO1 instance of OAE

0A20 Instangﬁ of OA ‘ /
0A22 I}stanu of OA

o | =

ARCWO1 instance of OAE

. UEAOM Classes Q Instances ~————» Instances from UEAOM classes at Meta-Model level instances from UEAOM classes at Model level R — instances at Meta-Model level

AR-Component-WHEN

when component part of action rule ARDS
QAK Element Kind arew-id ARCWDI
Organization Antifact Kind | AR-Component-ENACTING TRANSACTION
DAK Relation Kind enacting transaction comp part of when ARCWIDI
DAK Relation Kind enacting transaction T - Car drop-off
| CAK Element Kind cnacting transaction C-fact stated
| CAK Element Kind arcet-id ARCETO!




Solution
® DEMO model based BPMN process:

penalty charge ==

late return penalty
charge == true

T04_write_data_

Rental contract is
defined according Read contracted
0 initial car-drop-off details

specification
i false penalty charge
i == false

2 a

true i
the actual drop-aff branch of the actual date is [comtracted b 04 write_data_2
@ - T04_Producs_doc_1 \ TO4_Read data_1 [rental] is [contracted_branch] 7 drop-off date] 7 T
. To4 is requested
i
&
z alse ( X &) @—0O
5
= T04 accepr  TO47s accepted  TO4 s ended
T04_exclusia_gateway_1

To4_write_data_3

the actual date is [contracted
rop-o

penalty charge ==
true

location penalty.

T04 - car drop-aff

false
T04_write_data_4

penalty charge ==
true
lacation penalty.

T04 is rejected T4 end by rejection

@ (@ @ —@ @@

T04 promise T04 is promised T04 execution TO4 is executed TO4 state  T04 is stated

B-CAD2 driver




Solution

® Syntax proposal using
Backus-Naur-Form

<When>::

<Transaction kind name> "of" <Object Identifier> "is" <C-Fact> | <P-Fact>
<Action> | <Flow>

<Transaction kind name> : :

<String>

<Object Identifier>: :

" <String> T

<P-Fact>::

<C-Fact>::

| "revoke resquet allowed" | "revoke request refused” | "revoke promise
requested” | "revoke promise allowed" | "revoke promise refused" | "revoke
statement requested” | "revoke statement allowed" | "revoke statement
refused” | "revoke acceptance requested" | "revoke acceptance allowed" |
"revoke acceptance refused" | "rejected" | "declined"

<C-Act>::

<Transaction kind name> "of" <Object Identifier> "must be" <C-Fact>

<P-Act>::

<Transaction kind name> "of" <Object Identifier> "must be" <P-Fact>

<Flow>::

<Foreach> | <If> | <While>

<Action>: :

<Atomic action> | <Block> | <Flow>

<Atomic action>: :

<Action type> <Action description> | <Generic requirement> |
<Implementation requirement>

<Action description>: :

<String>

<Generic requirement>: :

<String>

<Implementation requirement>: :

<String>

<Action type>::

"Write_Data” | "Read Daia” | "Transmit_Data" | "Specify_Data"|
"Produce_Data" | "Produce_Doc" | "Copy Doc” | "Store Doc” | "Get_Doc"
| "Read Doc" | <C-Act> | <P-Act>

<Block>::

<Action> { <Action> }

<Condition>: :

<Condition type> { <Condition> } | <Expression>

<Condition type> ::

"And"|"Or" | "Not" | <Expression>

<Expression>: :

<String>

<If>::

"If* <Condition>
"then" <Action> | <Flow>
"else" <Action> | <Flow>

<While>::

"While" <Condition> <Action> | <Flow>

"Foreach" <type of element> <Action> | <Flow>
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Conclusions / Contributions

Solved part of the problem of the lack of concise
semantics in BPMN

Specified a much more complete and comprehensive
syntax for the specification of action rules still keeping
implementation independence, but allowing
specification of implementation details

® A formal base was created that will allow the
development of a parser for the generation of a DEMO
based BPMN model more “ready” to be executed
compared to options currentely available




Thank you for your time!
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