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CONCEPTUAL MODELING METHODS

Conceptual modelling can be done in many ways. As a

* free sketch or ol (s, dseriptons,.) - >
o Rich Picture \____..»\
o Mind Map e Vi \
o) SynOpSiS (Ca(aly:];‘:;:.\mmnexecuuon) / v\
IDEF (Integrated Definition) SAM, Structured Analysis
* functional/process modelling or 1GOM coting - nput, Contol Outptoeh Mecharisn

o IDEFO (Data flow models. Functional models from
Structured Analysis and Design Technique, SADT, |
function/activity decomposotion)

o Business Process Modeling Notation (BPMN) e t

o Yourdon Data Flow Diagram. E
E;evgv i Ma:ﬁ; ll\ghl,'r?'essﬂe/Sﬂwdséuimmgs.ndpn:mm

* directed towards form/product/structure/geometric modelling or
o IDEF1/X (Information models, entity-relation-attribute)
o E-R models (Entity-Relationship) : .
o NIAM (Nijsen's Information Analysis Model), 1977 v e o7 e :

(entity and atributes are nested)
o EXPRESS (-G)

Computing and

* as a combination of process and product modelling
o UML, Unified Modelling Language.
o Contextual Design

Cand. Scient Bygningsinformatik,
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IDEFO

En MODEL er en repraesentation af et SYSTEM

IDEFO benyttes til at generere en funktionsmodel, som er en struktureret repraesentation af
funktionerne (=handlingerne/aktiviteterne) i et produktionssystem og dets omgivelser og af de
informationer og objekter, som forbinder disse funktioner.

IDEFO - konceptet er udarbejdert for at kunne beskrive systemer, nar formalet fx er:

* at analyserer eksisterende produktionssystemers funktionelle sammenhaenge

* at konstruere den funktionelle opbygning af nye systemer (fx produktionssystemer)
* at diskutere og kommunikere sammenhaenge mellem funktioner i et system

* dokumentere og specificere systemer

C
CONTROL
INPUT FUNCTION OUTPUT
I * o

| ]

MECHANISM
M

Litt: Rasmussen Annelise, 1996, "Introduktion til IDEFO Version 1.1". Institut for Anvendt
Konstruktion og Produktion. Danmarks Tekniske Universitet. Lyngby (30 pages)
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IDEFO. Graphic representation

Box = funktion (udsagnsord)
Pil = data/informationer eller objekter (navneord)

Tegning
C
ORI Varkstedsordre
l l ¢Produktionsplan
INPUT— ®|  FUNCTION [ ourpuT Ramaterra"le Fremstil emne [ Produceret emne
I > o —» Scrap

il [ ]

" Verkte] Maskine

Controls: Angiver data (betingelser, forhold), der styrer (og begraenser) aktiviteten i boxen
 Alle boxe skal have mindst én Control

Input: Angiver de data eller objekter, som aktiviteten aendrer/transfomerer.

Output: Angiver de data eller objekter, som aktiviteten resulterer i
» Alle boxe skal have Output

Mechanism/Mekanismer: Angiver det udstyr, der anvendes ved udfgrelsen af aktiviteten
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Fra Bk 1 kol Sl SH—
1 ") ogsh vemre der. 1 / —
r/ Aktiviteten i box 1
T producerer disse data, der
2 er nedvendige for at udfere
box 2 ogbox 3 2
For at udfere aktiviteten i h 4
box 3 skal data, der er ' *
dannet af Tunktionen | box 2
vare til stede ... 3
=i A 3
=
1
/l// kan boxene ’2 og3
N&r farst disse > | i, RS PR
data er dannet... a l&
" 3
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IDEFO. Structure

En komplet IDEFO-model bestar af en
reekke diagrammer.

"Forsiden" A-O diagrammet, karakteriserer
det modellerede system, og "toppen af
modellen”, A0 diagrammet, viser de
vigitgste funktioner i systemet.

Enhverv af funktionerne/boxene i AO
diagrammet kan detaljeres i et diagram,
hvor igen enhver af boxene kan abnes i nye
diagrammer.

Man taler om foraeldre-bgrn diagrammer
og "abning" af en box ved dekomposition.

Eksempel:
http://it.civil.aau.dk/it/education/sem7_2006
_kr_it_ mngmnt/exercises_results/final_3108
pdf
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The Entity-Relationship model (E-R)

Enitetstypen 'Person'

Enfitetstyp 'L arare

Entity, Entity types

Relations between Entity types

Attributes are tied to Entity types

There are different ways to graphically
describe Entity types and their relations.
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The Entity-Relationship model (E-R)

Figure 1: ER Notation

Entity Relationship Epl gl
\ Name /
Departmen: | oo i Many Project
— | ianages OQ PrujediD
] x V\
% .
'I P
Nelationship \Aitrib ute
Name
Man datory e
Existence Exstence

From “The Entity-Relationship Model”. The
Unviersity of Texas at Austin. 2004.
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The Entity-Relationship (ER) model was
originally proposed by Peter in 1976
[Chen76] as a way to unify the network
and relational database views. Simply
stated the ER model is a conceptual data
model that views the real world as
entities and relationships. A basic
component of the model is the Entity-
Relationship diagram which is used to
visually represents data objects.

From “The Entity-Relationship Model”. The Unviersity of
Texas at Austin. 2004.
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The Entity-Relationship model (E-R)

Example on entitites and their relations.

person projgroup =
) gIroupperson pm]type
personid groupid ) projid . . .
i L groupid p—mjmm We will come back to this type of diagram
= personid when we make E-R models that will be
ENavil date date . .
used in relational database models.
projgroup Projiype
groupid @ projid
peoiid projname
date date

person
pexrsonid Belongs gIroupperson
f - groupid

AL =
personid

—— = foreign key
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The Unified Modeling Language (UML)

From Miller R, 2003, "Practical UML: A Hands-On Introduction for Developers". Borland Developer
Network.

At the center of the UML are its nine kinds of modeling diagrams, which e dacariha hara

—% _ communication
- Use case diagrams octor ’F;{e'n Y < Make Appointment >
- Class diagrams R use case
- Object diagrams
- Sequence diagrams S
- Collaboration diagram | |
- Statechart diagrams — el bl S e
- Activity diagrams [1 ——
- Component diagrams Deployment diagrams N — | Z [
|-
R N |-y |

interface ~~ IMortgageApplication IListing
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END

http://it.civil.aau.dk
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MODELS OF THE REAL WORLD

The design solution space is

expanded during the synthesis _é' , .
process and narrowed down - The early deSIQn process
through analyses
User Environment, UE, design focgses on user
% > environment, UE,
design/implementation
Usecnesds copiye and the later phases on
Requirements formulation software development and
implementation.
Evaluation
HJ L > The UE design including
hodels user needs capture and
System implementatign user req_wrements
3 ” formulations can be
supported by contextual
Evaluation design methodology.
Requirements formulation Different evaluation
- paradigms can be used as

@ Adivity Software System design design/implementation

® Designfimplement ation focus B prOgreSSGS.
X Observation ®Per Christansson 31.3.2004
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SYSTEM DEVELOPMENT

In the real world we identify
activities, things, processes,
context, and persons.

e e B The real world can be described

‘Ontologies’ gefinitionsSf o fesion ang as (interrelated) systems (no de-
facto structure is available today)

to accomplish different functions
e.g. a comfort system to provide
personal living and working
quality, personal transport
system, load carrying building
system, escape system, and
communication systems
(collaboration, knowledge
transfer, mediation, virtual
meeting).

Business
Ontologies

Per Christiansson 11.10.2006
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MODELS OF THE REAL WORLD
The Real World, Models and Systems

Conecptual Model Level Data Model Level ICT Systems Level

The HOLISTIC view
{ pt#“ b El ‘L The holistic view.

N We use different kinds
S | - of ICT support in the
Nodhons = Y building process and
the built environment.

The ICT systems
support different
functionalities in the
building process and
built environment.

Real World

© Per Christiansson 2.2010
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