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UNIVERSITAT

TECHNISCHE Looking Back
DRESDEN Original Task

First Role Modelling Editor (FraMED)

* Development of an Eclipse-based diagram editor
* Graphical specification of Object Role Models
 Generate coherent Models
* Enable the usage of common concepts and notations

. valid I . ¢ Obiect RoleModel

Prerequisites

* Knowledge about Eclipse plugin development, meta
modelling with Ecore, and GEF diagram framework

* Basic understanding of the concept of roles and
compartments

* An established Ecore Metamodel
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Syntax of Object Role Model/1]

Entities Constraint Groups
Classes Role Types Context Types Role Groups
Class | (RoleType) (ContextType) " "RoleGroup(n.m) — ~ T 7
fields fields fields 4 | ( B1 J ( B 2 ] B m |
methods() methods() - - l - l
methods() L ) |
________________ P
Relations

Relationship

multi

l A =mu1ti

Formal relations

Inheritance

(» K

ClassA <

Fulfilment (fills-Relation)

irreflexive,
acyclic,

RoleType
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# CombinedORM

H RoleCroup
T Lower: EInk

item

participants
1

ﬁubject

FirsE
1

T ﬂ“ﬂ
H ECperation <<enumeration>>
operations * Parthood
= Unconstrained
H EAEEribute 0.% H Tvpe — SharablePart
: = Name : ESEring - MandatoryPart
attributes = EssentialPart
N = ExclusivePart
= InseperablePart
sub 1
H Classinheritance H NaturalType o
super 1 players
filler H RoleType
1
H Rolelnheritanfe ik H Rolemodel
super 1
# 1 1 rolemodel| 1
first | second
b1 0.* | subcontexts
s5u
H Context]nheritgnce H ContextType
super 1
H Inheritance H Fulfilment H Relationship H Total H Irreflexive
T firstLower : Elnt
T firstUpper: EInt |
T secondLower: EInt
T secondUpper: EInt
7 firstParthood : Parthood 1 H RelationshipConstraint H Acyclic
T secondParthood : Parthood [To 550,
H Constraint
{77; NAA
€3 Relation A
relations
1 |Filled "
& AbstractRole - H Rolelnvaridnt H Singleton

H RoleProhibition

H|Rele Constraint g

*

second

H ComplexConstraint

H RoleEquivalence

T upper: EInt

groups

o expression : EString

H Rolelmplication

ck

1.0)
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Extending First Role Modelling Editor (FRaMED)
* Stabilize the current release
 Refactor and Cleanup current code base
* Document the current release
* Find and fix bugs
* Extension of FRaMED towards a new release
* Incorperate the new CROM Meta Mode/(Version: 2.0)
» Validate the consistancy of CROM Models
* Establish a new release of FRaMED
* Including UnitTests, Documentation, Tutorials, Examples

Prerequisites

* Knowledge about Eclipse plugin development, meta
modelling with Ecore, and GEF diagram framework

* A new Ecore Metamodel
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Graphical Notation
Syntax of CROM

Dynamic Relations

Classes with Relationships

TECHNISCHE

UNIVERSITAT

DRESDEN
Entities
Data Types Natural Types Compartment Types Role Types
DataType NaturalType CompType (RoleType ) ( A
fields fields fields fields
methods() methods() methods() methods()

roletypes
Static Relations
Data Type Inheritance Natural Type Inheritance
NaturalType SubNatural

DataType q SubData

4_

Dynamic Relations
Participation (participates-Relation)

Binary Relationship

CompType [ A
cardl cardN
RoleTypel RoleTypeN

cardA

Fulfilment (fills-Relation)

RigidType

( RoleType i<
—

Constraint Atomes

Role Types

RoleTvne )
RoleType

Role Groups

~——

RoleGroup (n..m)

5(31](32](33) /:

Note: Role Groups may contain other Role Groups with Role Types. However, all
the relationships between them have to be retained!

Constraints
Role Implication

I—__\ l—__\
————— |
‘___/|4 ‘___/

Relationship Constraints

Role Prohibition

Relationship Implication

cardA cardB

(A

irreflexive, acyclic, total, ...

cardC

cardA cardB
AN

aing FRaMED

/

Pid cardD{ C l

RigidType

Fullfillment (fills-Relation)

RigidType

Constraints

Role Equivalence

Constraint Groups

Grouping Roles with AND

IdRole

Short Hand (with Identity Role)

' : l RigidType

RoleGroup (1..1)

Short Hand
| RoleGroui |
RigidT I B ;
igidType ’I |
| P |
{8}
\ — — -
Short Hand
_—_—_N I_ -~
Kt - - - D !
[ — =t
Short Hand
____________ ~
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Bank

name:String

login(id:int,credentials:String):Customer

exec

0..*
Customer

id:int
name:String

addSavingsAccount():boolean
addCheckingsAccount():boolean
getAccounts():int[]
getBalance(id:int):Money
transfer(from:int,to:int):boolean

sendAccountStatement(id:int)
\ J

Graphical Notation
Usage Scenario

Transaction

creationtime:DateTime

A

Person

Company

title: String
firstName: String
lastName: String
address: String

name: String

legalForm: String
addresses: String[]
POBox: String

uteTransactions() amount:Money
0..* 0..* bind( Al t, t t: A t):bool
————————— ~ VL v p—— ind(source:Account,target:Account):boolean
(Cl:?ollefroui(l..l) ! Trarlisactlo.n execute():boolean
eckingsAccoun I execution:DateTime '
limit:Money execute():Bool —_——_ - - == = 2..2 -~ -~
' 1 i . RoleGroup (1..1)
isExecuted():Bool | Y )
e N s A
decrease(amount:Money) I 1 Source Target :
getLimit():Money 1 1 L L |
setLimit(limit:Money) |4 ————————— - T 71 | withdraw(amount:Money) deposite(amount:Money)
\ “ \ y, _ J 1
| \ _ - - - . . _ - _—__—__—__—__—__ 7
( SavingsAccount ) |
transactionFee:Double |
decrease(amount:Money) !
. |
_____ _—e— e - 7
Account
id:int
balance: Money
getBalance(): Money
getld(): Integer
increase(amount:Money)
decrease(amount:Money)
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TECHNISCI:I.E Ecore Model

i

ﬁ

<<me|:ge>> <<merge>> <<merge>

‘ < <merge>> I
<<merge>> <<merge>>

Aspects of the meta model

Types Relationships
Relations Concept of Roles
Kinds of Inheritance Concept of Compartments
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TECHNISCHE Ecore Model

DRESDEN Model and Relations
# Model # Relations
& NamedElement |
o name : EString =
FAVANFANFAN
relation H Relation ['H Relationship| [ B Fulfillment | ["H Inheritance | } LI Constraint I
| | | | | |
0-* '@ getSourcef) - RelationTarget ‘ I L I L I ‘ J
@ geltTarget{) : RelationTarget [P‘ Q
[ |
[ 'H RoleConstraint | [E RelationshipConstraint [B ComplexConstraint
| | | | | |
| | | 4’ A | L |
I ] RigidType I I HGroup | | |
o S
[ ] [ ] ["H intrarelationshipConstraint | [ H InterrelationshipConstraint |
| ] | |
| ] | 1

* Base of each CROM Model
* Contains ModelElements and Relations
* ModelElements are either RigidTypes or Groups

Relations
* Discerns all the different kinds of relations
* Contains formal, material, and constraint relations

Extending FRaMED 11/ 20



ﬂﬁ?\'fE"r!éﬁ“AE Ecore Model
Types and Inheritance
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# Types # Inheritance
Hl Typedelement
e I oS
- 1
1} E Operation
= body : EString < 1
= DataType 1 = Datalnheritance Compartmentinheritance uper HG Type
super
5 P @ gelSource() : RelationTafget @| getSource() : RelationTarget
" @ gelTarget{) : RelationTanget @| getTarget() : RelationTarget 1
sub
a NaturalType 1 Naturalinheritance Rolelnheritance 1
k:l H RigidType = AntiRigidTypd E L sub = = sUb El RoleType
T isinterface | EBoolean = @ getSource() : RelationTarget @ getSource() : RelationTarget
type’ A 1 @ getTarget{) -RelationTarget | | @ getTarget{) :RelationTarget 1
super super.
H DataType E Naturaltype | [H© ftype| [ H RoleType |
1| || |
[ 1 ]

Types
* Defines the fundamental Types

* Types have a name, attributes, and operations

Inheritance
Defines the various inheritance relations for each concept

Inheritance is prohibited between different concepts
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DRESDEN Roles and Relationships

# Roles #8 Relationships
BHE lexConstraint H relationTarged g Place H Relationship - H InterRelationshipConstraint
T expression : EString targets = lower : Elnt 1 first 2 direction : Direction 1 First ° -
@ getSource() : RelationTarget 1.% T upper : EInt T secon 4 @ getSource{) - RelationTarget | 1secon d o ge?ourcr[)..gell:tih:n:arge:
@ getTarget() : RelationTarget FIVABEL GeERRIE L First H ReleConstraint T part : Parthood @ getTarget() : RelationTarget getTarget{) : RelationTarge!
H Fulfillment filled @ getSource() - RelationTarget o I 5 Relationshipimplication I
1 1 secon @ . ; 1 | holder N
- — getTarget() - RelationTarget relation [ |
: g;‘nur::g. Re.hhnn-;l"am:: £ RoleType
E 7 orshit ;
getiarg arg 1.% 1 H IntraRelationshipConstraint
elements <<enumeration>>
# Parthood @ getSourcef) : RelationTarget
1 | Filler oleEquivalence _ - Uncons trained & getTarget{) : Target
— = 1 <<enumeration>> _ :
[ H RrgidType | [l RoleType [ ReleGroup ] <« Direction gﬁdusb"(esartt
l ! T lower: EInt = === = SharablePar
[ ] : | = RoleProhibition = Undirected — EssentialPart ; _
F upper:Ent — - FirstToSecond P CEmefe ] [Hoydic ] oot
I - SecondToFirsk - InseperablePart [ | 1 1L ]

Roles

* Fulfilment relation specifies which RigidType can play (fill)
an AbstractRole

* AbstractRoles can be further constrained

* An AbstractRole is either a RoleGroup or a RoleType

* RoleGroups contain several (at least on) Abstract Role
Relationships

* Relationships are defined between two RoleTypes (via Place)

* Relationships have multiplicities, parthood and relational
ConStralntS Extending FRaMED 13/ 20
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DRESDEN Compartments

# Compartments

H relationship 0.* ] CompartmentType I Part
1 part |5 .

T Lower: EInt
b whole 1.* | © upper:Elnt

relationships

port 4 1

0.*| constraints 1 |/role
H Constraint &9 AbstractRole

Compartments

* Each Compartments contains
» at least one AbstractRoles (via Part),
* Various Relationships and Constraints,
* But no Fullfillment relation.

* Each Part of the Compartment carries a cardinality
limiting the number of roles within this AbstractRole
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UNIVERSITAT . ey

DRESDEN Formal Definition of Compartments
Let Comgialr(;tment

* N... set of all NaturalTypes f#hd“p

* (... setof all CompartmentTypes S ﬁ;i'szo
CompartmentType C=(F,M,R,fills,Rel,card) )

with: (RoleTypel)

e F... set of fields il felde

* M... set of methods —

R... set of contained RoleTypes
* Fillsi:R->NuC
* Rel c R xR... set of Relationships
e card: (R-> NxN) u (Rel > NxNxNxN)
 card(r)=(l,u) with r e R and
| and u denotes the lower bound and upper bound

 card(rel)=(l1,ul,l2,u2) with rel € Rel and

I11,ul,l2,u2 cardinalities of the relationship
RoSI - Résumé, Compartments, Identity 15/ 20



o CompartmentRoIeObjectModel|L_ E Pl all ofaY “A ~ ﬁ' ~ I

H Cperation <<enumeration>>

= operation: EString 0 E Parthood
o Unconstrained
operations
0.* ), params P ExclusivePart

74 [\

-_ o
1] Nﬂmf?dff‘?"l’?ﬂf | H TwpedElement] H Parameter - SharablePart
2 name ; EString < = EssentialPart

= MandatoryPart

InseperablePart

ZP B Attribute attributes
| 0.* <<enumeration>>

H Model | ts | €@ ModelElement E Relation # Direction

relations 0.* olitcoming - Undirected

0.* ey
0% :ndsutltq) Hd}nﬂ'hnd v - H RelationTarget - FirstToSecond
.* _lincoming

contains - SecondToFirst
H Croup
5
L1 type owner
Inheritance H RigidType _[€ ORgET T
owner

[ | =
ml‘ 1 filler

atalnheritance 1 super| H DitaType
T serializable : EBoolean

%

sub Constraint

1 super cornskraints
f— B Matudalinheritance ].t—pl H NaturalType | 0.%
| 4 sub| ]
[ I [ ] Fulfillment_|

1 super,

H CompartmentType
1 lwhete | ————parts H Part
'sub 0% | T lower:EInt
T upper: Elnt filled
H AntiRigidType 9 AbstractRole [ 1.% ]
ts

pore! targel ¥ expression : ESEring

1 super ol 1 1 first
I H Rolelnheritance E 5ubi H RoleType I + sedond H RoleConstraint
[ I< 1 I >
hold 1 *
orer 0.* | relationships elements | 1. ?

w RoleGroup H Rolelmplication
i B iracti 1
5 lower: EInt 1 first + direction : Direction 5 lower: Elnt ]
et ERLT R [ RoleEauvalence]
2 part : Parthood|] second E—— Lt i
]

relation| st taroet
1 1
1

H IntraRelationshipConstrainty |H InterRelationshipConstraink
| ]
| ] 1 ]
| Hcydic | | E Total | | H Irreflexiv | |E RelationshipConstraint | & Relationshiplmplication |
1 I ]
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Next Steps

OKAY, HUMAN.

HUH? 3
BEFORE YoU
HIT (OMPILE)
Y LISTEN Up

YOU KNOW WHEN YOURE
FALLING ASLEEP AND
YOU MAGINE YOURSELF
WaLkING OR
A SOMETHING,

AND SUDDENLY YOU
NISSTEP, STUMBLE,
AND JOLT AWAKE?

YEAH! rﬁ

Bh

* Download FRaMED from github.com

https://github.com/leondart/FRaMED

WELL, THAT'S WHAT A
SEGFAULT FEELS LIKE.

N
DOUBLE - CHECK YOUR
DAMN POINTERS, OKAY?

 Sul

* Get used to work with GEF / Ecore Development Tools
* Investigate the structure and behavior of FRaMED

* Find bugs and issue them
* Fix bugs and refactor the code base
* Document each class you find and understood

Extending FRaMED
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Project Plan

alpha

FRaMED

stabilize

beta

FRaMED

FRaMED

ext gamma

FRaMED ™"5) R MED

Milestone 1: 15th May 2014

* Stable FRaMEDP®et Editor

* Refectored, Documented and Tested

* Runnable Version on Github and at least two examples

Extending FRaMED 18/ 20
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