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Course parts (16 lectures) - 2017

January (1-3) (Introduction to Modeling, Business Architecture and the Smart Building project):

B 1-16/1: Introduction to INF5120

B 2-23/1: Modeling structure and behaviour (UML and UML 2.0 and metamodeling) - (establish Oblig groups)

B 3-30/1: WebRatio for Web Apps/Portals and Mobile Apps — and Entity/Class modeling — (Getting started with WebRatio)

B February (4-7) (Modeling of User Interfaces, Flows and Data model diagrams, Apps/Web Portals - IFML/Client-Side):

B 4-6/2: Business Model Canvas, Value Proposition, Lean Canvas and Essence (Smart Building project) - User stories and Use case

B 5-13/2: IFML - Interaction Flow Modeling Language, WebRatio advanced — for Web and Apps

B 6-20/2: BPMN process, UML Activ.Diagrams, Workflow and Orchestration modelling value networks

B 7-27/2: Modeling principles — Quality in Models

B 27/2: Oblig 1: Smart Building — Business Architecture and App/Portal with IFML WebRatio Ul for Smart Building

u March (8-11) (Modeling of 10T/CPS/Cloud, Services and Big Data — UML SM/SD/Collab, ThingML Server-Side):

B 8-6/3: DSL and ThingML, UML State Machines and Sequence Diagrams

B 9-13/3: UML Composite structures, State Machines and Sequence Diagrams Il

| 10-20/3: Architectural models, Role modeling and UML Collaboration diagrams

[ | 11-27/3: UML Service Modeling, ServiceML,SoaML, REST, UML 2.0 Composition, MagicDraw

B 27/3: Oblig 2: Smart Building — Internet of Things control with ThingML — Raspberry Pi, Wireless sensors (temperature, humidity),
actuators (power control)

B April/May (12-14) (MDE — Creating Your own Domain Specific Language):

| 12-3/4: Model driven engineering — Metamodels, DSL, UML Profiles, EMF, Sirius Editors

B EASTER-10/40g 17/4

| 13-24/4: MDE transformations, Non Functional requirements

B 1 Mai- Official holiday

| 14-8/5: Enterprise Architecture, TOGAF, UPDM, SysML — DSLs etc.

B 8/5: Oblig3 - Your own Domain Specific Language

u May (15-17): (Bringing it together)

B 15-15/5: Summary of the course — Final demonstrations

B 16-22/5: Previous exams — group collaborations (No lecture)

B 17-29/5: Conclusions, Preparations for the Exam by old exams

B June (Exam)

B 13/6: Exam (4 hours), (June 13t, 0900)-1300
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Course components

"Smart Building"
2+1 OBLIGS

Business Architecture
Engineering and
IFML (WebRatio) client -1

Software/System Architecture
Engineering and ThingML
Server -2

Model Driven
Engineering —
New DSL -3
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This Lecture, January 23, 2017

Modeling structure and behaviour (UML and
UML 2.0)

¥ Introduction to OBLIG, "Smart Building" with Web Portal

and Mobile App development and control of Raspberry Pi
with connected wireless sensors and actuators.

SlNTEF Telecom and Informatics




"Smart Building" - Project for spring 2017

Web app Sma;t)Pphone Using
Lé\sﬁggntggzge User Interface IFML,
P (Android, iPhone) UML

N e

MyThingMLProgram

Using
ThingML,
UML

SINTEF



Core Book on Model-Based system
development

Model-Driven Software Engineering in Practice

ISBN 978-1-60845-882-0

Morgané&Claypool Publishers, Synthesis lectures on Software Engineering
2012, 166 pages

Marco Brambilla, Jordi Cabot and Manuel Wimmer

—

Model-Driven Software
Engineering in Practice

Marco Brambilla
Jordi Cabot
Manuel Wionmer

SINTEF



UML 2.0

B UML 2.0 and SysML Background and Reference material
B See www.uml-forum.com/specs.htm

B Also at OMG:

B http://www.omg.org/uml/ (UML)

B http://www.omg.org/mda/ (MDA)

W http://www.omg.org/cwm/ (MOF, XMI, CWM)

S|NTEF Telecom and Informatics


http://www.uml-forum.com/specs.htm
http://www.omg.org/uml/
http://www.omg.org/mda/
http://www.omg.org/cwm/

UML 2.0 recommended books:

UML 2.0 in a Nutshell
by Dan Pilone (Author), Neil Pitman (Author)

The Unified Modeling Language User Guide
Second edition (ISBN 0-321-26797-4)

(G, Booch, J. Rumbaugh, Jacobsson)
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OMG Model-Driven Architecture (MDA)

www.omg.org/mda

SINTEF



Activity model
Interaction model E \
Information model UML component diagram

(enhanced in UML 2.0), SoaML

Information
modeli ng

ass
- date : Date
7 <<entity>>
S <<entiy>> Invoice
Order
+orderr s imi|—————>7 date : bate
osen ty>>‘ e o T : Currenc |
I -
+ name : Strin -
I + address : Strin, 0 - name : String
+ phonenr : Strin
<<entity>> P

9
9
9
ity:
Product
1.x + prodNr : Int
<<entity>> + description : String
O e S Orderfine /
y
= + nt
o
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System and objects

A system is a part of the real world which we choose to regard
as a whole, separated from the rest of the world during some
period of consideration.

A whole that we choose to consider as a collection of objects,
each object being characterized by attributes and by actions
which may involve itself and other objects.

_o = Mental modell

i )
Real-World g Manifest Model
phenomenon
/ \
/
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Object oriented modeling

aReal\World- anObjectModel roleModels animplemented
Phenomena System
A
— m— [ ] 0 ] ! A 7
= SAe — LLU — ¢ )] = =
Model environment
Environment /Menta] model
AR =
/ vag
O Y/ N
- —
Real-World \/\/ System model
phenomenon Manifest Model
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OO Programming Terminology

¥ Encapsulation

¥ Object

B Message

® Method

® Class

¥ Instance

¥ Inheritance

B Polymorphism

¥ Dynamic (Late) Binding

SlNTEF Telecom and Informatics
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CRC Method, class, responsibilities,
and collaborators

B Method to learn
the most basic OO concepts plus OO “thinking”

B “The most effective way of teaching the idiomatic way of thinking
with objects is to immerse the learner in the "object-ness" of the
material. To do this we must remove as much familiar material as
possible, expecting that details such as syntax and programming
environment operation will be picked up quickly enough once the
fundamentals have been thoroughly understood.”

@ Technique also very useful
during informal and creative analysis and design

® Created by Kent Beck and Ward Cunningham,
Textronix, 1989

SlNTEF Telecom and Informatics 14



The CRC-Card
an object of paper personalizing the object

Class (Name):

Responsibility: Collaborators:

SlNTEF Telecom and Informatics



Class, responsibilities, and
collaborators

Class

The class name of an object creates a vocabulary for discussing a design. Indeed,
many people have remarked that object design has more in common with language
design than with procedural program design. We urge learners (and spend considerable
time ourselves while designing) to find just the right set of words to describe our objects,
a set that is internally consistent and evocative in the context of the larger design
environment.

Responsibilities

Responsibilities identify problems to be solved. The solutions will exist in many versions
and refinements. A responsibility serves as a handle for discussing potential solutions.
The responsibilities of an object are expressed by a handful of short verb phrases,

each containing an active verb. The more that can be expressed by these phrases,

the more powerful and concise the design. Again, searching for just the right words is a
valuable use of time while designing.

Collaborators

Objects which will send or be sent messages in the course of satisfying responsibilities.
Collaboration is not necessarily a symmetric relation. For example in Smalltalk, View
and Controller operate as near equals while OrderedCollection offers a service with little
regard or even awareness of its client.

SlNTEF Telecom and Informatics
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UML og (R )UP

Two parts of a Harmon

Unified
Modeling
Language

1zed Whole

i;gig;i: Process

O Convergence Today

O Unification
leads to “standards”

SINTEF

O Convergence
in the future

O Process frameworks
through consensus

O Essence standard

Telecom and Informatics
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UML Structural Modeling

® Class Diagram

¥ Object Diagram

® Component Diagram (new in UML 2.0)
B Package Diagram

B Deployment diagram

SlNTEF Telecom and Informatics
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UML Behavioral Modelling

M Use Case Diagrams

B Interactions
B Seqguence diagrams (enhanced in UML 2.0)
m Timing diagrams (new in UML 2.0)
B [nteraction overview diagrams (new in UML 2.0)
m Communication diagrams (i.e. collaboration diagram)

B State machine diagrams (enhanced in UML 2.0)
W Activity Diagrams (enhanced in UML 2.0)

® BPMN 2.0

SlNTEF Telecom and Informatics
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What is BPMN (Business Process
Modeling Notation) ?

= BPMN is flow-chart based notation for defining Business
Processes

In-:lude
Hlsl-.'.ur'g.I of
Tramsactions

Receive Credit Yes Include
2
O’{ Report ‘ ’ ‘ Approval Approve Standard Text .

= BPMN is an agreement between multiple modeling tools
vendors, who had their own notations, to use a single notation
for the benefit of end-user understand and training

= BPMN provides a mechanism to generate an executable
Business Process (BPEL) from the business level notation

» A Business Process developed by a business analyst can
be directly applied to a BPM engine instead of going through
human interpretations and translations into other languages

SlNTEF Telecom and Informatics



BPMN example

( “Handle | Handle . " Handle "7 Handle Medicine
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— .
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Different kind of models

B Conceptual models
W Specification models

B Implementation models

SlNTEF Telecom and Informatics
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Models and MetaModels

sMeataclasss eMetackisse prYerr— Metaclassn
IFML::Core:, | +annolations ol IFML::Core:: +alamant sconstraints | =y socn-
i - -
Annotation Ilfﬂ - . Element ] =P Constraint
Hext . String [1] +id ; Siring [1] R —
aMelaciasss Metacass»
tinteractionFlowModelElements
IFML: Core: - IFML::Core:
InteractionFlowModelClement | O NamedElement
¥ +name : String [1)
+inlerachonFiowModelElements |0 *

+viewpoints 0% +interactionFlowModel |1

«Mataclasss aMataclasss «Malaclagss aMataciasss

IFML:Cora:: IFML=Core:: siteractonFlowModel 11 irwcore:: | HMModel T ey Core::
Viewpoint InteractionFlowModel | 1 +iimiModel| IFMLModel 1 sdomanModel | DomainModel
L ] L §
+inlaractionFlowMadelViewpoint | 0..* sifriM '1 tdomalnMode | 1
‘doma'ntlmmls‘ﬂ »
aMetaclass»
IFML::Core::

DomainElernent

_

«Metaclass» «Metaclass» «Metaclass» «Metaclass»
IFML::Core IFML:Core: IFML::Core: IFML: Core
FeatureConcept | |DomainConcept BehavioralFeatureConcept |  BehaviorConcept

Parts of IFML Metamodel

SlNTEF Telecom and Informatics




Parts of UML
Metamodel

GeneralizableElement

Association

?2 n +features
AssociationEnd Classifier P Feature

0.* 1 ZF 0.+ 4&
0.* L 0

[ |
StructuralFeature BehaviouralFeature

DataType Class

Attribute Operation

initialValue : Expression| | Specification
isPolymorphic : Boolean
concurrency : CallConcurrencyKingd

SlNTEF Telecom and Informatics



UML Information Modeling

® Ref also ISO 19103 Standard for Conceptual Modeling

¥ The following material is for reference .....

SlNTEF Telecom and Informatics
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Objekt modellering

Objects

Can represents

®m One instance Ola :Person

<<Interface>>

B One type, interface Person

B One class Person

SlNTEF Telecom and Informatics



Object and classes
- notation

Objekt modellering

Person

navn : string
personnr. : integer
adresse : string
gasje : money
stillingstittel : string

endre-stilling()
endre-adresse()

Example - object class

SINTEF
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Object classes -

notation

Object modeling

Class name

attributename-1 : datatype-1 = defaultverdi-1
attributenamen-2 : datatype-2 = defaultverdi-2

operationname-1 (argumentliste-1) : resultattype-1
operationname-2 (argumentliste-2) : resultattype-2

SINTEF
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Class diagram

GM_Obiject
+ mbRegion : GM_Object
+ representativePoint : DirectPosition

+ SRS() : SpatialReferenceSystem
+ transform(SRS : SpatialReferenceSystem) : GM_Object
+ equals(object : GM_Object) : Boolean

+ distance(object : GM_Obiject) : Distance
+ dimension() : Integer 1
+ dimension(point : DirectPosition) : Integer
+ coordinateDimension() : Integer

+ envelope() : Envelop +srs
+ boundary() : Set(GM_Object)

+ buffer(radius : Distance) : GM_Object

+ convexHull() : GM_Obiject

+ centroid() : DirectPosition

+ representativePoint() : GM_Point

+ islnComplexes() : Set(GM_Complex)

+ isPartOf(geomCplx : GM_Complex) : Boolean
+ universe() : GM_Complex

SpatialReferenceSystem
(from DirectPositioningSchema

GM_Primitive

(from GeomPrimitive) GM_Complex

(from GeomComplex)

+ boundary() : Set(GM_Primitive)

SlNTEF Telecom and Informatics



Class attributes

ClassName

[ [* derived attribute

+ [* public visibility
# [* protected visibility
- [* private visibility

underline /* class scope

SlNTEF Telecom and Informatics



Class attributes

[visibility] name [multiplicity] [:type] [= initial value] [{property-string}]

+ origin [0..1] : Point = (0,0) {frozen}

defined properties: changeable, addOnly, frozen (const)

SlNTEF Telecom and Informatics



Attributes and data types

B A data type specifies a legal value domain and
the operations on values of that domain

¥ Four categories
B a) Basic data types (integer, real, string, ...)
m b) Collection data types (from OCL)
B c) Enumerated data types (user-definable finite sets)
m d) Model types

SlNTEF Telecom and Informatics



Operations

An operation is a specification of
e a transformation, or

caquery

A method is a procedure that
Implements an operation.

SlNTEF Telecom and Informatics




Operations

[visibility] name [(parameter-list)] [:return-type] [{property-string}]

[(parameter-list element)] ::=
[direction] name : type [= default-value]

[direction] ::=in | out | inout

+ set ( in name : Name, in place : String = ‘Oslo’)

. Boolean {concurrency=sequential}

defined properties: isQuery, concurrency, ...

SlNTEF Telecom and Informatics



Optional/Conditional

® [n UML all attributes and operations are per
default mandatory.

® Optional data values for attributes can be
shown through multiplicity [0..1].

B Conditional should relate to a note with
constraint expressed in text/OCL (1ISO
19103)

SlNTEF Telecom and Informatics



Relationships

SINTEF

Association (the “glue”)
A semantic relationship between elements
(involves connections among their instances)

Generalization (inheritance)
A relationship between an element

and the sub-elements that may be substituted
for it

Dependency
The use of one element by another

Refinement/realisation
A shift in levels of abstraction

Telecom and Informatics



Different relationships in UML Diagrams

Purpose: To show relationships between model entities
To define multi-way constraints

Multiplicity of
an Association
/
. . *
2 AssociationName 1.
RoleName RoleName
Generalization D Aggregation <>
~ Dependency (Client-Server) Composition (Strong Aggregation) ‘
""" Association Notation =~ — .
530C a:[‘ 0 OE(,T[ 0 e Link Attribute
used to “anchor” at note ,

to a model entity

SINTEF



Generalisation and Association

Superclass / Association

0.1 loans » 0.*
Person Book
Loan Loan-
A customer entity
\ . -
Generalisation
—
husband -
Married with wife
Man 0.1 0.1 Woman >

Arrow can be used to
show direction of
knowledge

{not siblings}

Subclasses (inherits attributes and operations)

SlNTEF Telecom and Informatics



Object modeling

Multiple inheritance - example

Ansatt
T +---- {overlap}
Selger Sjef

AN AN
Salgssjef Direktar

SINTEF
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Multiplicity constraints

Multiplicity shows how many instances of a class that can
be related to one instance of the class at the other end of

the association

Class

Class Class

Class

Class

Class

SlNTEF Telecom and Informatics




Aggregation

Loose (weak) part-of relationship

Exists even if a phone book

Multip%> 1 possible goes awai

Phone <>0--* *
book listedin  subscriptions

Subscription

association

Open diamond role names

SlNTEF Telecom and Informatics



Composition
(“strong aggregation”)

Strong part-of relationship

Mumpwmax 1 Existence dependent

) 1 contains » *
File e Record

Filled diamond

SlNTEF Telecom and Informatics



Assoclations

< Job 1%

*

employer I employee
I

Job
salary

Company Person

boss
0.1

worker| x

<4Manages

/ Person
kxoﬂ

Account |

\ Corporation

Fig. 3-31, UML Notation Guide

SlNTEF Telecom and Informatics



Assoclation Ends

Polygon

+points
Contains p 3.

{ordered}

> Point

1

GraphicsBundle

SINTEF

>
-bundle

color
texture
density

Fig. 3-32, UML Notation Guide
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Assoclation class

Are used instead of link-attributes If
B The association are related to other objects
B Operations are attached to the association

Person 1 Loqns 1..* B
; ook
Loén
Loan date
Delivery data .
Expired loans
CheckDate()

*

SlNTEF Telecom and Informatics



Constraints on relationships

Portfolio
{secure} Corporation
BankAccount
Department
Persont * ?
{subset}
< ......................................
member |1 * 1| manager
Person

SlNTEF Telecom and Informatics



Packages in UML

Geometry Package

(from Logical View)

+ Accuracy

+ TopologicalGeometry

+ RepresentationalGeometry
+ TemporalGeometry

+ Geometry

+ Vector{dimension}

+ SpatialVector

SINTEF

This is a grouping of model
elements and diagrams.
Package dependencies usually

summarize dependencies among
the contents of the packages.

Packages can contain other
Packages.

Packages can show the
Class/Entities found in a given
Package.

Telecom and Informatics



Containment and dependency

| |
Behavioral Model
Elements Management
\ 7
\ /
\ /
\ /
\ U
. ‘\ ,,
Foundation Y Y
[ ] [ ]
S >l Extension
ore ittt ittty Mechanisms
~ < - - N . | ) / . - 7
~ \A L’ 4
Data
Types

SINTEF
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Common Mechanisms

B Adornments: notes

B Extensibility mechanisms: stereotypes,
tagged values, constraints

Notes:
_ N N
<<requirement>> Comments
and
Shall conform to .... constraints

SlNTEF Telecom and Informatics



Stereotypes

SINTEF

B Used to define derivative modeling concepts
based on existing generic modeling
concepts

® Defined by:

B base (meta-)class = UML meta-class or
stereotype

B constraints
B required tags (0..*%)

m often used for modeling pseudo-attributes
m icon

B A model element can have at most one
stereotype

Telecom and Informatics



Tagged values - properties

Name (tag) separator (=) value (of the tag)

properties on an element - relevant for code generation or
configuration management (Can be applied to all UML elements)

Billing
{version=3.2

status=checkedOut
by=ajb}

Server
{processors = 3}

SlNTEF Telecom and Informatics



OCL - Object Constraint Language

First order predicate logic, for Boolean expressions - included in UML 1.1

Can be used for:

Invariants, Expressions with:
value restrictions,_ | and, or, not, implies, exists, for all,
pre- and postconditions Collections (select, reject, collect, iterate)
Person
self.age >0

Married people are of age >= 18
self.wife->notEmpty implies self.wife.age >= 18 and

self.husband->notEmpty implies self.husband.age >= 18 and

SlNTEF Telecom and Informatics



ISO 19103 — Conceptual modeling with UML

Implementation neutral! Not implementation specific!

W Basic data types

B Stereotypes

B Naming

B Documentation of models

® Information modelling guidelines

SlNTEF Telecom and Informatics



Basic Types

¥ Primitive
m Decimal, Integer, Number, Real, Vector, Character,
CharacterString, Date, Time DateTime, Binary

B Sign, Boolean, Logical, Probability
® Collections
B Set<T>, Bag<T>, Sequence<T>, Dictionary<K,T>

B Measures

m Angle, Area, Distance, length, Scale, MTime, Velocity, Volume,
UnitOfMeasure

B Records, Namespace

SlNTEF Telecom and Informatics



Number

<<BasicType>>
Number

7

<<BasicType>> <<BasicType>>
Integer Real

SlNTEF Telecom and Informatics



User defined data types

<<DataType>> <<Enumeration>>
DirectPosition Sign
+ coordinate : Sequence<Number> + positive
. << DataType>> /+ dimension : Integer + negative
B <<Enumer | n>> <<CodeList>> <<CodeList>>
u € at 0 MD_Restrictions1 MD_Restrictions2
+ copyright = 1
+ patent = 2
+ patentPending = 3 1 copyright
. + trademark = 4 2 patent
. <<C0deL|St>> + !icence =5 . 3 Batentpending
+ intellectualPropertyRights = 6 4 trademark
+ restricted : 7 5 licence
+ otherRestrictions = 8 6 intellectualPropertyRights
. 7 restricted
B <<Union>> 8 otherRestrictions
<<Union>>
GM_Position

+ direct : DirectPosition
+ indirect : GM_PointRef

SlNTEF Telecom and Informatics



Class Stereotypes

= NONE

B <<Interface>>

B <<Type>>

B <<Abstract>>

B <<MetaClass>>

<< >>
GMTyé)Srve iurve +segment |+ numDerivatesAtENd[0,1] : Integer = 0
— 0.1 Segmentation 1 x|t numDerivatelnterior[0,1] : Integer = 0

<<Interface>>
GM_GenericCurve

+ startPoint() : DirectPosition

+ endPoint() : DirectPosition

+ param(s : Distance) : DirectPosition
+ tangent(s : Distance) : Vector

+..0
Il

<<Abstract>>
GM_CurveSegment
+ interpoilation : GM_Cunelnterpolation = "linear
+ numDerivatesAtStart[0,1] : Integer = 0

+ samplePoint() : GM_PointArray
+ boundary() : GM_CurveBoundary
+ reverse() : GM_CunveSegment

7

GM_LineString

+ controlPoint : GM_PointArray

+ GM_LineString(points[2..*] : GM_Position) : GM_LineString
+ asGM_LineSegment() : Sequence<GM_LineSegment>

SINTEF
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Class (package, association) names

®m All classes must have unique names.
B Names shall start with upper case letter.

¥ Should not have a name that is based on its
external usage, since this may limit reuse.

¥ Should not contain spaces

m Separate words in a class should be concatenated, e.qg.
“XnnnYmmmm”

® Class names should start with bialpha prefixes for

each standard part.
GM_CurveSegment

MD _Citation
GM_FeatureAttribute

SlNTEF Telecom and Informatics



Attribute, operation and role names

® Shall start with lower case letter

B Concatenate words shall begin with capital letter

® Do not repeat class names in attribute names

® Keep names technical, meaningful and short, if possible

computePartialDerivates
compute Partial Derivates
compute_partial_derivatives

SlNTEF Telecom and Informatics




Associlations

<<Type>> | 4curve Segmentation +segment <<Abstract>>
GM_Curve @ GM_ CurveSegment
0..1 1.

® Multiplicity shall be defined for both associations ends

B All associations ends (roles) representing the direction
of a relationship must be named or else the association
itself must be named

B The role name must be unique within the context of a
class and its supertypes.

® The direction of an association must be specified

SlNTEF Telecom and Informatics



Documentation of models

B Diagrams
m Package dependency diagrams oM Curve
m Class diagrams
m Class context diagrams

B Text

B Class

m General description, semantics,
supertypes/subtypes

B Attributes, Associations

m Operations

m preconditions, input/output parameters, return value,
post conditions, exceptions, constraints

m Constraints

NB! Font size > 8pt

SlNTEF Telecom and Informatics



Service oriented architecture Modeling Language
(SoaML) - Specification for the UML Profile and

Metamodel for Services (UPMS) ]
Find the document here:

Revised Submission
OMG document: ad2008-08-04

" —— http://www.omg.org/cgi-bin/doc?ad/08-08-04.pdf
IE:EF%M E‘g:ﬁ'mras:;-' of Inmshbmack
Everware-BL1

Fujitsu L
Fimdacion European Softwars Institute Franre Telecom B&D .
Hewlett-Packard (repemal Semvices Admmismaden

International Businsss Machines Wisumpolnt

MEGA Internatioal MID GeubE: .
Mot Ditos Solnrions WEUA - Universiey of Athans
Fhrsome ' Ozlo Software
=T - |':‘]'_‘-\. T _F
Sefteam THALES Growp
@,

TUndverzity of Augsbure
Wilon Consultng Group

Primary Contact:

Ame I Berme, SINTEF
apail: Arno.T Berref#siztaf no

See also: www.soaml.ol

e S T () |
D :
FUJITSU  SOFTEAM mega Revised version of SoaML

?&%{m, rhysome  ESI &= per November 10t, 2008
and January 31st, 2009
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http://www.omg.org/cgi-bin/doc?ad/08-08-04.pdf

SoaML UML Profile & Metamodel

wrmetaclasss wrnetaclass: wrnetaclass:
«metaclass: Property Class Class
Connectabietlement T
wsterantypes «sterentyoes: wsterentes
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Class Interface wrmetaclasss
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*
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Example: Marketplace Services

-0 lower — >

v .
o ét <§onformatl(ﬂﬂ

Consumer
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Mechanics Are Us Acme Industries
Dealer Manufacturer

<Ship Req
JU[ Shipped >

Del ivered>
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Services Architecture

p—

- ==zervicesfrchitectures== T o=

i Dealer Hetwork Architecture o~
o e e e =
-~ R .
~ = ==ServiceContract== e e
# ( s Purchasing Service . :) R .
s «=Participant== - = e — - — =
f dealer : Fjl]tmlf:r = geller S k
; - mfyg : Manufacturer %\

\

I | =LCOmmerts:= i
| AL The purpoze of the dealer network frorn ]

' ! architecture iz to establish the financially |
b | related services between dealers and I /

—_— T T e manufacturers such that any dealer can do SR Y 4
N . ,\f {':S?;V;l'?ecs':'t;'ttractpp H“’J business with any manufacturer. ~ Z=ServiceContractss | y
_ iShipStatus k : Ship 4
\ e — T T — — pnt® /
~ = — — r
™~ | z=Participant== S o -
R ship info : i agent P
- shipper : Shipper o
— e
S — = -—

i
e — —

A ServicesArchitecture (or SOA) is a network of participant
roles providing and consuming services to fulfill a purpose. The
services architecture defines the requirements for the types of
participants and service realizations that fulfill those roles.
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Compound services
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\ BRYEL T i, e o e =
\ -~ <<ServiceContract>> ~ invoicer y
~ \_ :Invoicing Service / <
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Participants may be assemblies of other Participants (UML 2.0)

[Participant

Request — needs \temﬁitectuw\ (" Service — capabilities
typed by Manufacturer Arch re typed by
Servicelnterface Servicelnterface

wparticipants \

= IManufacturer

woepyicey invoicing : InvoicingService
= 0 |
orderProcessor : OrderProcessor / invoicer » Invoicer

wregquesty | invoicing © Invoiding3ervice

wservices purchasing @ Purchasing arequesty scheduling © Scheduling
iE’ZI
Ou;[]w] [H roductions : Productions
wsapyices purshaser : Purchasing eeryicen scheduling @ Scheduling

wrequestd shipping @ ShippingService

]\@Vice» shipping : ShippingService S
[;T shipper @ Shipper

(
L Participant part
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MOFScript placed in the 4-layer
metamodel architecture (MDE)

M3
conforms to conforms to
M2 | Source MOFScript
Metamodel based on language

conforms to

Target
>
text
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IFML — for Model Driven Mobile Apps

Interaction Flow
Modelmg Language

Model-Driven Ul Engineering of Web
and Mobile Apps with [FML

Marco Brambilla Piero Fraternali

Forewo dbyQ hadS ley
OMG Chairman and CEO

AN AL AR
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WebRatio

WEB B @ RATIO’

l Platform Learn & Support ~ Community =~ Customers  Partners

The New Business-IT Equation

Develop Web and Mobile applications
quickly and easily - built to last!

Learn more »

1 ,

Y ?/C l\]‘\
@ -/Q\- (’r\! Ifa

Boost productivity

WebRatio Platform allows Business Users
and Developers to collaborate for better
results. Shorter time to market, greater
agility, dramatically lower maintenance
costs — Results in just 1 hour!

See how WebRatio Platform can help »

SINTEF

Focus on innovation

WebRatio  Platform  empowers  your
development teams to focus on innovation
and creativity. Repetitive tasks are managed
by the platform.

Discover WebRatio Platform’s features »

Build long-lasting solutions

WebRatio Platform  delivers  scalable,
industry standard-based solutions both On-
Premises or in the Cloud. Applications are
built both to evolve and to last.

See how WebRatio Platform works »
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Mobile App Architecture

PhoneGap Application Container

App
JavaScript

Resources

HTML PhoneGap
APl’s JavaScript

APl’s

HTML Rendering
Engine (WebView)

OS API's

Mobile OS

SINTEF

PhoneGap Plug-ins

Accelerometer Geolocation

Camera Media

Compass Network

Contacts Notification

File

Storage

Custom Plug-ins

OS API’s

Sensor
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IFML and IFML Meta model

B Consolidated evaluation of WebML RS T aale e aTe T E e

: : B
®m WebRatio toolsuite » o
m 10 years of experience T = I
m Will be updated to the new IFML \ g
notation < /
"’[71' lmgﬁll
,, =

Implementation of new, open-source

IFML modeling tool |
m Eclipse based o
m EMF/GMF = — =
m Integration with UML / fUML / AIf =2 4: | . -
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Proof of concepts
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Resource - Gmail-IFML/model/fig31.ifml_diagram - Eclipse Platform
#® (= 4~ || Lucida Grande |9 B I |AY v F~ - . S
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Settings
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MessageWritter
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The metamodel — 1: Core - Content
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L W\ \
You're | |‘1l|,7' ) handbook for visionaries, game chang

1allengers striving to defy outmoded busine
1|| sign tomorro fe 1 book for the

Busmess

Model

./F’lTTE\ Bw’
CO-CREATED BY
An armart g crowd af 30 practithoers om 45 cnsits s

DESIGNED BY
Alan Savith, The Nanw ment

Genel;ailon éy et

SINTEF

Generacion
de modelos &
de negocio

Alexander Osterwalder & Yves Pigneur

> 1 million copies sold

30 languages
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Businss Model Innovation

The Business Model Canvas

Customer Relationships

Customer Segments

"\ Value Propositions

- Revenue Streams
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Strategyzer (Osterwalder)

~j 1 AleYy L NEFFICS platform
BLPHAY
-~ r
¢ Key Partnerships y"'/ Key Activities (V] Value Propositions {,,’T Customer Relations '} Customer Segment
Networked
SINTEF Enterprise
‘ O Academy Support
I New...
1 1 New.. Networked
arnejberre Enterprise
l-, i i | AAD e Communities
Log me out + Feedback + Help
¢ Focus Key Resources Channels Viastuin
New. Business Network
value
framework  BMIFProcess Web Coud
portal
Service
Tnduet v Tnnovation
Cordys m;on contmunty
HSIP
BOP Modeling Network
Operations platformt
Cost Structure Revenue Streams
e New...
B e e e e e e e




Lean Startup

The core of Lean
IS iteration.

SINTEF

THE NEW (II},/UI\I‘\IIIIII

THE LEAN

ST <IAY )

How Today's Use
Continuous Innovation to Create
Radically Successful Businesses
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Lean Canvas

Problem Solution Unique V.alue Unfair Advantage |Customer
Proposition Segments
Top 3 problems Top 3 features : Can't be easily
Single, clear, copied or bought | Target customers
compellind message
that statesswhy you
are differeft and
. worth paying
Key Metrics attention ' Channels
]
Key activities you : Path to customers
measure '
:
]
L)
L
Cost Structure Revenue Streams
Customer Acquisition Costs Revenue Model
Distribution Costs Life Time Value
Hosting Revenue
People, etc. Gross Margin
]
PRODUCT : MARKET
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UpWave.lo — for Scrum
O someonedo

Task management for teams
made easy

Boost your team’s productivity, strengthen communication,
improve efficiency and make worklife simpler!

Email address Get started for FREE

— Menu Someone Let's make a team T-Shirt!

High priority Low priority +
O

In Progress Completed

Find a printing place, get
a good price!

@inaday

Make the order! Add card

SINTEF

Sign in
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Lecture January 30, 2017

IFML for User Interfaces for Web Apps/Portals
and SmartPhone Apps (using WebRatio)
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Lecture February 6, 2017

Business Architecture, Business Engineering
and Business Model Canvas, Lean Canvas —
user stories and use cases

(for Oblig Smart Building)
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