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MOTIVATIONS FOR THIS
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PERSONAL MOTIVATION: THE
‘BEAUTY OF THE MODELS’ ....
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PROFESSIONAL MOTIVATIONS

Luxembourg Institute of Science and Technology

« LIST is the national RTO (Research and
Technology Organisation), resulting from the

merge of CRPs Henri Tudor et
Gabriel Lippmann in 2015) JRSTITUTE

AND TECHNOLDGY

» Mission is to perform science-based technological
innovation for the benefits of organisations and the
society in general

* ITIS (IT for Innovative Services) is one of the three LIST
departement with 140 people having expertise in
« Performance and quality of services
* Information-intensive Interactive Services
« IT Service Innovation Management
« With applications in:
Logistics & Mobility (goods and persons)
eHealth
Finance eco-systems
Construction

LIST.lu
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PROFESSIONAL MOTIVATIONS
ACTIVITIES IN THE BUILDING SECTOR

Collaborative Research project with

natur|glelagls

made in wo

Needs for the re-engineering of part of the
processes with the introduction of new I.S.
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PROFESSIONAL MOTIVATIONS
ACTIVITIES IN THE BUILDING SECTOR

Use of EA for modeling the AS IS and the TO BE of the organisation

||||||||
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PROFESSIONAL MOTIVATIONS
ACTIVITIES IN THE BUILDING SECTOR

What are the benefits of using
E.A. models?

What are the benefits of using
B arthitectural models ?

—
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~\ ___———————’
—

Can we build on top of experiences in
Building and I.S. architectures ?
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GOAL OF THE PRESENTATION

Towards a better intertwining of Building and IS domain
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new opportunities for IS supporlhg collaborative working
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GOAL OF THE PRESENTATION

Towards a better intertwining of Building and IS domains
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Objects Operations

ascertain trigger /
4 O Demand for reservation
i
re m
creation

Demand arrival
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|S-related Requirements Engineering methods and models
can improve the Building development and maintenance

lifecycle
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GOAL OF THE PRESENTATION

Towards a better intertwining of Building and IS domains

Fiber optic sensor monitoring

- 2 ! !
19 SHE A . s
movement on a column

The new paradigm of SMART BUILDING asks for a joint approach

regarding a better integration of the buidling and of the information
systems

PRODUCT SERVICE SYSTEM

LIST.lu
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GOAL OF THE PRESENTATION

Towards a better intertwining of Building and IS domains

Cyber-physical critical systems ask for a systemic approach like e.g. in
the safety and security domains

LIST.lu
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DIGITAL MODELS FOR
BUILDINGS

LUXEMBOURG L I
INSTITUTE
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DIGITAL MODELS FOR IS

Open Group - ArchiMate
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BUILDING MODELS
MODELS FOR SUPPORTING BUILDING ACTIVITIES

i

S e O < 8PS YT
Conceptual Design Industrialisation Production Use
\ / | ] |\
| |
Architecture Construction Facility Mgt

Models and documents are important for supporting the different phases

Facility Management is an phase including maintenance and possibly evolution
tranformation

With the new circular economy, document is also important for the demolition
phase

LIST.lu
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BUILDING MODELS
MODELS FOR SUPPORTING BUILDING ACTIVITIES

No gquestion about the use of models for supporting

Building activities

models are there for centuries !

But paper based

Or digitally based but with
proprietary formats

LIST.lu
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BUILDING MODELS
MOTIVATIONS FOR BIM: BUILDING INFORMATION MODEL

Level 0

Maturity

CAD

/

Level 1 Level 2 Level 3
€
% g Data
iBIM > o
o @
Y= O
5§
=
2D
CPIC 1DM - Common Dictionary
AVANTI PR = Coramton Prosseiens | —
BS 1192 2007 IS0 BIM

User Guides CI IC , Avanti , BSI

Drawings , lines arcs text etc

Models, objects , collaboration

& 2008 Bew - Richards

Integrated . Interoperable Data

Tools

LIST.lu

File Based
File Based Collaboration
Collaboration & Library
Management

Integrated
Web Services
BIM Hub

Bew & Richards, 2008
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BUILDING MODELS
BIM: BUILDING INFORMATION MODEL, PERIMETER

to virtualy construct a
to extend the analysis of a
to explore the possibilities of
, , to study what-if scenarios for a
Modelling Information | {5 detect possible collisions within a

shaping an organised :
forming set of data: to calculate construction costs of
presemiting;  meaning, to analyse constructability of a
scoping actionable .
to plan the deconstruction of a
to manage and maintain a
LIST.lu

Building
a structure, an
enclosed space,

a constructed
environment

Succar, 2009
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BUILDING MODELS
BIM: BUILDING INFORMATION MODEL

&3 LUIIdINGSMART

International Alliance for Interoperability

* BuildingSMART standards for BIM

* International data dictionary framework (IFD)
* International Framework for Dictionaries
* bSDD (buildingSMART Data Dictionary)
- A data model for building elements
- IFC, 1SO 16739
« COBie, Facility Management Handover data sche!
* Processes modeling standard (IDM) ISO 16739 (FC)
* Information Delivery Manuals

LIST.lu
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BUILDING MODELS
BIM: BUILDING INFORMATION MODEL

Detailled Design

Documentation
Conceptual

Design =
VISUALIZATION

Prograanas |

Building T
? Information

- E

Operation and Construction

L Maintenance Logistics
Demolition

LIST.|
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BUILDING MODELS
BIM: BUILDING INFORMATION MODEL

—
[ X X J Solibri Model Checker - Module 2 - Finaal
File | Model | Checking | C i | infor Takeoff | +
@ Model Tree (W LEEICED 5 spin ~ @ info - D E 6
v [& Module 2 - Finaal
v [H site

v @ Naam gebouw
¥ 7 Fundering
» L wall
v = Gelijkvioers
¥ @ Door
[l Door.0.1
I Door.0.2
I Door.0.3
[l Door.0.4
! Door.0.5
i Door.0.6
» ] Opening
» [ slab
¥ L Space

! Space.0.1: <zonenaam>[<nr>]
! Space.0.2 : <zonenaam>[<nr>]
‘) Space.0.3 : <zonenaam>[<nr>]

' Space.0.4 : <zonenaam>[<nr>]
Space.0.5 : <zonenaam>[<nr>]
" Space.0.6 : <zonenaam>[<nr>]
¥ i Stair
# sair.0.1
v o wall
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7 Wwall.o.3

# Wall.0o.4

¥ wall.o.5

@ Info € ~> - @ [l =B

¥ wall.o.6
Location Quantities >
Property Value
Model Module 2 - Finaal
Discipline Architectural
Name Leeg
Type ALG Spouwmuur+ISO 40 400
Description
Material UO Metselwerk Parement 9...
Layer 21 Buitenwanden
System
Building Envelope True
Geometry Solid
Application ArchiCAD-64
GUID 23_nrqGYQ8)xrMZmMs2pgh
BATID 83FB1D74-4226-884F-B...

Welcome to Solibri Model Checker

Selected: O
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USE OF IFC STANDARD BY AN ARCHITECT
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BUILDING MODELS
BIM: BUILDING INFORMATION MODEL

Model CAD 3D +
Facilities Management

) Collision
o detection

Thermal
. domain

Source: German IAl for building Services
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BUILDING MODELS
BIM: BUILDING INFORMATION MODEL

A rosic access A
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WBiMserver

Open source Building Information Modelserver
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TOWARDS ABETTER INTERTWINING OF
BUILDING AND IS DOMAIN
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Digital models in the Buidling gomain offer

new opportunities for IS porting collaborative worki
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LIST RESEARCH AND INNOVATION IN
CONSTRUCTION

Main characteristics of the construction
sector
* Only one object produced
« Short-lived teams
* Independent and heterogeneous actors “Ray&MariaStatairecnrfferefgrzr(y:lfa’rmg;
- Wide range of models and methods
- Many different viewpoints
« Restricted areas of responsibility
 Internal strategies vs. project strategies

Dresden station, Germany

Arch. Foster and Partners
14/05/2015 28
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LIST RESEARCH AND INNOVATION IN
CONSTRUCTION

» Cooperation is essential
» To ensure project success
« Difficulties
* Low predictable environment
- Communications not standardized

* Low interoperability between CAD
software

* |S solutions remain under-used

29
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THE ISSUE OF DOCUMENT
MANAGEMENT

- State of the Art

« Existing IS solutions are under-used in construction projects
* 2 types of limits

* Human limits related to cooperative behaviours

« Structuring of documents not efficient, exchanges not enough described, too
much documents/releases produced...

« Technological/IT limits

- Still a lot of paper-based plans, no interoperability between tools , no
connection with internal management system...

« Consequences
» Wasted time (financial impact)
« Difficulty to have latest documents on site (impact on quality of works)

30
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CRTlweB

Participative elicitation of requirements for a new IS e
 Series of workshops with practitioners
- Identifying consensual best practices...

Supported by the development of models
» Formalisation of requirements as
* In a data model (BIM compatible)

» Collaboration models following our
collaborative practices metamodel

« HCI Models

Fig. 1. Cooperation Context MetaModel CCMM — M2 (extract)

Supported by the development of

« MDE Development Approach supported by a
SOA-based platform

« Integration of a BIM server

Dubois _ LIST_2015_(©)



“CRTIweB

Validation through Lab and pilot i
projects experiments A ==l

Offices/Hotel project, Luxembourg Kirchberg

School project, Nancy




.“ Document Exchange
Best Practices

1. To use a standardized
name for document files

2. To describe and to localize
the modifications done on a
document release

3. To inform the other
participants when a document
is uploaded or modified

4. To send and record the
requests to the other
participants

5. To react and to trace the
reactions about a document

6. To monitor the access to
share documents for the
different participants in a
project

7. To monitor the document
exchange

Ly

((en) ((1r)

[judaduiaduley

CRTI-weB [Service Documents]

Mes documents Mes actions Documents du projet

.Almrundoeunnm

k CRTIl-weB| Service Documents |

Coordination
¥ Telechargement W s'abonner

' http://localhost: 8888 /bullditGED/index.php/4/ 3 /Projet/listingDocuments

v¢ ¥ JBL[Cl( Google

Connecté : Sylvain Kubicki

| Foyer scolaire

Gestion de Projets | Service Documents |

Historique Annuaire Convention de nommage

Tous les documents
Foyer scolaire

i

1. Service
"Document name
management”

Related eServices
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2. Service
"Document
update”

3. Service
"Notification”

4. Service
"Action”

5. Service
“Reaction"

"Areas”
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7. Service "Document
Exchange Dashboard"
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CRTl-weB’

Sending photos to CRTI-weB

eno CRTI-weB [Service Photos]

@ Iu mobuild.buildit.tudor.lu/index.php/3/5/Photos/listingPhotos

) 2] (]

Sylvain Kubicki

X 7=

TRTI- LB’ [ centre de Recherche public Henri Tudor 1) Gestion de Photo 13)

v

Toutes les photos
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CRTl-weB - Version 2.2.2

V4
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CRTlweB

® Today, CRTI-weB has been used in about 60 large construction projects
* Itis recommended by the
- national sectorial association (CRTIB)
|t is transferred to software company
* We are in charge of
* Assessment
 Gathering feedbacks of users, of service provider
» Tracking real-time feedbacks, regular questionnaires, workshops
* Managing evolutions
» Technical side (Software architecture)
 Functional evolutions (specification, development management, tests)

35
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TOWARDS ABETTER INTERTWINING OF
BUILDING AND IS DOMAIN

'//_//x

Objects Operations

ascertain trigger /
4 O Demand for reservation
e

Demand arrival

reservedroom " ™ customer creation
cccccccc

L
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IS-related Requirements Engineering methods and models
can improve the Building development and maintenance
lifecyle
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REQUIREMENTS ENGINEERING
AND BUILDING LIFECYCLE

sﬁ?’
Use

Conceptual DeS|gn Industrlallsatlon Production
] |\
Y |
Architectur Construction Facility Mgt

The SPECIFICATIONS of the BUILDING

The REQUIREMENTS for the BUILDING

LIST.lu
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THE SPECIFICATIONS OF THE BUILDING

A multimedia library case

” O/ %j ﬁ The Design phase

The specification of the structure is made of spaces and
resources as well as

a building configuration

which defines the size, shape and proportions of the three
dimensions associated with the building.

=

LIST.lu
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THE SPECIFICATIONS OF THE BUILDING

Often many different Design (solutions) for a same problem

3
:

]
=
b —+

REQUIREMENTS SHOULD
ALLOW TO EVALUATE THE

BEST SOLUTION ———

LIST.lu
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THE REQUIREMENTS PROBLEM

=» The Conceptual Phase is mainly experienced-based

* Optional part of architects’ education
« Experienced during on-the-job training
* Most of the programmers are former architects

=» Requirements elicitation based on principal activities

« Main focus on the building (too much solution oriented)
* Few details on clients’ business needs and operations
« Lack of documentation

* Fuzzy and implicit requirements

=» Lack of requirements management

« Mainly human and paper based brief
« |ICT solutions limited to project and building requirements
 Programmer = memory of the project

LIST.lu
Dubois _ LIST_2015_©?*1



THE REQUIREMENTS PROBLEM

%=% Copy-paste of “poor/standard” solutions or definitions

[SC-Construct 1; Interview]

Conflicts between requirements
[Tzortzopoulos et al. 2006; Barrett & Stanley 1999]

Lack of accuracy in requirements
[Barrett & Stanley 1999; Tzortzopoulos et al. 2006]

Implicit requirements
[SC-Construct 1; Interview; Barrett & Stanley 1999]

éﬂ Lack of comprehensiveness
\[\J [Shen et al. 2004; Yu et al. 2006; Kamara et al. 2002; Barrett & Stanley 1999; Yahya et al. 2007]
ﬁ Absence of formalism / standardization / systemic / systematic
~ [Professional Architectural Programming Training 2011; Interviews]

Absence of languages, methods and tools

LIST.lu
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THE REQUIREMENTS PROBLEM

Last but not least the Architect which is This could be

often privileging the aesthetics of the compared with an IS
building and less its utility. The ‘look where the GUI is
and feel’ of the building can be great but excellent but

In practice, it may happen that the functionalities are
building does not offer the adequate missing

spaces, layout, or resources needed for
activities.

vy | v G | 50 g || iy |Gt S | e | o P

n i

ATV e oot

W S e e e e B @
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REQUIREMENTS PRACTICES

Requirements Production
Identify spaces, transition between spaces and resources
required for activities (1 space par activity)

(O ) o
o (61)

Check if the specification of the solution
verifies the requirements

LIST.lu
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REQUIREMENTS PRACTICES

No standards for representing the brief
No requirements methods for producing it

LIST.lu
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INTRODUCING IS RE TECHNIQUES
ﬂD C. Mauger

Understanding the need for spaces and ressources by
understanding thaectivities that have to be performed in the

LIST.lu buildin
g Dubois _ LIST_2015_(©)*6



INTRODUCING IS RE TECHNIQUES

Joint work C. Mauger & D. Berry

Cooker

LIST.lu

Putting Away Groceries

Preparing the Cooking

T Preparing the Dining Room

Removing Hot Pot

Washing Dishes
Storing Dried Dishes

P - Serving the Meal in the Dining Room

Kitchen

A - Fresh Food in a Refrigerator’

D - Utensils in a Cupboard

H - Utensils from the Cupboard

J - Meat Meal

K - Dairy Meal

L - Add Water to the Pol

M - From the Oven

N - From Range.
O - From Microwave Oven

Q- Of Garbage
R - Of Compostables
S - Of Recyclables

U - In the Dishwasher

V - From the Dishrack

W — From the Dishwasher

B - Frozen or to Be Frozen Food in a Freezer

C — Other kinds of Food in a Pantry

E - Fresh Food from the Refrigerator

F - Frozen Food from the Freezer

G - Other kinds of Food from the Pantry

pami T

T e

W

T e S

W STAFF AND SUPPLIER ACCESS

Use of use cases for understanding the services

delivered

to be

Dubois _ LIST_2015_©?*%
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PhD C. Mauger

INTRODUCING IS RE TECHNIQUES

Use of GORE for
understanding the goals
of a building
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Cooker

Kitchen

.: — Weat Meal
< - Dairy Meal
L Add Water (0 the PO

A ruuic sccess A

W STAFF AND SUPPLIER ACCESS
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TOWARDS ABETTER INTERTWINING OF
BUILDING AND IS DOMAIN

The new paradigm of SMART BUILDING asks for a joint approach
regarding the integration of the buidling and of the information systems

PRODUCT SERVICE SYSTEM

LIST.lu
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EVOLUTION OF INFORMATION SYSTEM

EVOLUTION OF BUILDING

LIST.Iu
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INFORMATION SYSTEM

From I.S. to Service System

Information
System

LIST.lu

Service system is defined as a configuration of people,
processes, technology and shared information connected
through a value proposition with the aim of a dynamic
co-creation of value through the participation in the exchange
with customers and external/internal service systems

from [Spohrer, Maglio, 2007]
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SERVICE SYSTEM AND E.A.
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FROM BUILDING TO ‘SMART BUILDING’

Smart Building can be defined as a
building hosting several information
systems (IS) providing services about
energy management, safety, welfare,
communication, etc.

[Anglés, S. M., Ganah, A., Santos, A. G., & Leube, F.
J. J.]

53
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‘SMART BUILDING’

a SMART BUILDING like
another buidling delivers services
but there are now alternatives

regarding the way services are
implemented

54
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EXAMPLE

A Requirement Goal associated with a School in Luxembourg

Group Work Session on a specific topic: Pupils’ safety

“Safe zone”

Former Building

LIST.lu ]
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EXAMPLE

Several possible requirements associated with the goal realization

Architecture /
Positioning

Transparent
Materials

NO BULLY

@ 1. Building
ZONE .
_ ; Teachers + 2. Materials

Rounds . :
3. Organisation + Equipment

4. 1S + People + Room
5. “Org.” + Materials + Building

Different Requirements
on different hard/soft

solu HQ&!?L!BT_2015_©56
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A SMART BUILDING IS A BUILDING SYSTEM

ST
Energy alel® A
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People Business
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Building
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A SMART BUILDING IS A BUILDING SYSTEM

The system is a product-service system (PSS)

“Building as a PSS’

Product part

Service part

Building

Equipment & Furniture

IT Infrastructure

- Physical (static) artefacts

« Business and Support Services (e.g.
Administration, Maintenance)

« Service Systems

-> Soft (dynamic) artefacts

LIST.lu
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PSS LIKE BUILDINGS REQUIRE AN
INTEGRATED MODELLING APPROACH
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TOWARDS ABETTER INTERTWINING OF
BUILDING AND IS DOMAINS

Cyberber-physical critical systems ask for a systemic approach like
e.g. in the safety and security ares

LIST.lu
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EAAND SECURITY RISK

Roles and actors

— = 3 = Enterprise Architecture is
about, a.o.,
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Security breaches are
the sources of
mis-alignment

f—
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Security breaches are
the sources of
mis-alignment

and their analysis should
lead to enterprise
architecture
transformations
(“controls™)

s
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A SHORT INTRODUCTION TO SECURITY

RISK ANALYSIS

ISO 27005

LIST.lu

?

—

Context and asset

identification

A

Y

Determination of

security objectives

Y

Risk analysis and
assessment

* [assessment

=

unsatisfactorny]
[assessment
satisfactory]

-

Risk treatment

~

J

y

~

-

Security
requirements
definition

~

/

[treatment

unsatisfactory]

[reatment
salisfactory]

Control selection and

implementation

‘
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A SECURITY RISK ONTOLOGY
PhD work N. Mayer

‘Wisual Paradigm for

[IRIL T oygppa nity Ed

fion [not for commercial use]
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Integration with the ArchiMate
meta-model 1

mitigates significance assessed by
1.4 refnes 1.1/ negates 0.
1.4
Security requirement 1 1.t 0."
Event leadsto Impact harmg Asset
1.4 implements [ 1. 0. 2.4
(% (% i o]
f
Product 1 0. provokes
Walue 1.4 'K
- Control 1 1.k congraint of
Threat exploits ility charadteristic of | Ressource Business asset
0.* 1.4 0. 1.
[ap— ¢ [ — an 0 o o torgets | 1.0 0.1 [1.
. Business ]  Business Bushess
R 1 . zeriice rizrtace coilaboration supports
— "
1
| i N 7 1 L
! h { Theat agert uses | Attackmethod
[ Business object ¢ Business s | - -
I________D o] process § Business | | Businesz A 0. 0.
7o tunction) L_ rode actor
1 % Inberaction J
A : Il. .
; | |
I
I " oy | Y —0
e Appicaton Appilcaton Applicaion
1 i seriioe niertace collakorat ion
| H
1 H .
| s zZs 7
! : I I I—' Structure v
1 H - 1 Element
Dt object . Appllcation e
. function /
Interaction T [% influences
e "y : i Motivational
A | Stakeholder associated with Element
associated with
] influenced by
1 —
I __________ Infrassruchrs | 'mrastructare
I H serdce Fiertace
[ H
1 i pS . "
I H i
: i : Driver d with | A iated with Goal realized by Principle realized by | Requirement
i i : associated with associated with realizes realizes
H e e e A3
' Communicaiion l realized by realizes J
Mode =
pa associated with associated with
i L?‘ Constraint
) !
o 1= b7y 0o
Dewice Mebwork

[ Dubois _ LIST_2015_©



Using the security risk management ArchiMate extension
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Doors, Window, etc
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CONCLUSIONS

LIST.lu

BIM opens new avenues for new |.S. supporting
the building lifecycle and its different activities

IS are everywhere and we need to adopt more
systemic modelling approaches for capturing all
the facets of a socio-cyber-physical system
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