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The background for COBIM —
Senatti BIM Manual and status
BIM use/requirement in Finland
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Suormeksi P2 svenska

Senate

I GIM - Organisation - History - Clients and properties - Social Responsibility - Conferences - NKS knowledge ¢

- Business activities
- Workplace development

Senate Properties - Finland " s largest property e
asset manager - Strategy

- Vision and Mission
Senate Properties is 2 government owned enterprise responsible for - Financial information
managing and letting the property assets of the Finnish state. The - R&D

property stock includes university, office, research, cultural and - Employees
other buildings. Senate Properties mainly lets premises to - Senate Properties’ BIM requirements
government bodies. 2

Senate Properties lets, maintains and develops its property stock
on market terms. We aim to be a reliable partner in all property
solutions and services.

Our aim is for clients to consider us as a
dependable partner and adviser, helping them
find a solution to all their property and sevice
needs.

Contactus | Feedback | Links top of page




More than 40 projects of which approx 50% where all partners used
BIM

PM4D - Product Modeling 4D 2001-2002 Sami culture centre
VIP- Virtual Investment Process 2002-2006 OLH, vt3, PK
REBIM — BIM for the Real Estate Business 2006-2008 LVM
Mikro & Villa Medica
Senate BIM Requirements 2007 Synergia Medicum
National BIM Requirements 2012 Kuopio tax office Mikael school

Helsinki Music Hall
Built Environment Process Re-engineering (PRE)

- workpackage MODEL NOVA 2010-2013 _ Wanha Ia&ni
- workpackage NewWoW 2010-2013 Lohipato school

Bulevardi 18
Concept Design BIM 2010 (CDB-2010) 2009-2011
Nordic Energy Project (NOW - 001) 2010-2011 MMM
Haka6
TTY
Tietotalo2

Aurora2

Didacticum

HUT 600

e —— — — — — — — —

o e e e eEe o=

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Courtesy: Jukka Riikonen



Auli Karjalainen

MODEL NOVA

New Business Model Based on Process Network
and Building Information Modeling (BIM)

Auli Karjalainen

[

24.01.13



MODEL NOVA work package
partners

Research teams:

mpanies:

Companies Aalto/SimLab & CRADLE
B SRR ) A i.!

Senaatti Lemminkainen G

KT T NTE s T o GRANLUND Aalto University -

Schoolof Science  yN|VERSITY OF HELSINKI
and Technology

- - : CRADLE
£= FMC GROUP O POYRY @
X~/
SimLab’
SRW
ESYSHPER KO o + ongoing plans exist

for collaboration with
Stanford University
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Overall objective of the work
package

Processes and business models based on BIM
and

an operating culture that provides added value
and promotes sustainability and responsibility

across the value network

as well as throughout the life-cycle of the built
environment.

Courtesy: Auli Karjalainen






SKAN

“We model all design and building
systems; this is a group-level decision,”

Tiina Koppinen
Skanska 2009

http://www.tekla.com/international/about-us/news/pages/finnish-construction-industry-leaders-demand-bim.aspx




“BIM is not only technology: 80% of its
implementation is about adopting new
ways of working. This year, we will
implement energy and carbon analyses,
and see how construction safety can be
improved through modeling. A model
created using Tekla software makes it
possible to visualize and check critical
connections in terms of safety, for
example,”

Tiina Koppinen \——— /

Skanska 2009

http://www.tekla.com/international/about-us/news/pages/finnish-construction-industry-leaders-demand-bim.aspx

SKAN
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COBIM, Previous guidelines

2004-2005

2007

2010

AVa
PROITAY

Hitiet L
leto

ARKKITEHDIN TUOTEMALLISUUNNITTELU
Yleiset perusteet ja ohjeita

Arkkitehti Seppo Niemioja, Innovarch Oy

3. painos, elokuu 2005

Senaatti-kiinteistojen arkkitehtisuunnittelua
koskevat mallinnusvaatimukset 2007
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=] HELSNGIN KALIPUNKI
otoimisto Il KOMMENTOINT! 11.3.2010

Att: Tietomalliohje 2010/

YLEISET SUUNNITTELUOHJEET




COBIM, The Baseline

EnaUm vERBON

Oate 20114331

Statsbygg BIM Manual 1.2
Sy Suing o odung Mt - oo 1. 40013

Sussbrgs P O am 1108 dup 0032 Ovie. Norway
o s A ok

Examples of sources

!AIA Document E202™ - 2008

Senaatti

g
\ 2204 |
ol 4> 9

2007

Osa 3: Arkkitehtisuunnittelu

Att: Tietomalliohje 2010/

RAKENNESUUNNITTELU

GSA
BIM Guide For
Facility Management
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How do you use the document?
When procuring services/
construction, when designing,
when constructing, when
operating.




COBIM, Objectives

The objective was to write national requirements (not
guidelines)

All players in the value chain, the whole lifecycle

can be used as appendices to contracts, and the
requirements are activated by references from the
contract to the requirement documents (COBIM 2012)



COBIM, Objectives

 The requirements were to deal with the technical qualities
of the model only

 Complicated contract issues such as the ownership of the
model and consultant fees were set aside due to a fear
that these might delay the COBIM project, or even worse,
make it to come to a standstill

* NOT Issues concerning ownership and IPRs of the model
* NOT costs/fees for producing BIM



How was COBIM written, How
many authors? Did you have a
hearing panel for quality

assurance? Who managed the
project.




The Project Owner

-Publisher The Building Information Foundation

-Neutral )
-Committees = Byggtjeneste.. + standardf




The Financiers
-Stakeholders /
-Those who enforce use

The Project Owner
-Publisher
-Neutral
-Committees

Consulting offices (2)

Cities (5(6))

Software Companies (4)
Construction Companies (4)
FM (2)

Clients/Owners (5)

Others (3 inkl bSF 60)

The Building Information Foundation
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-Committees

-For themselves

The Writers
-The users




= The Steering Committee
= (Financiers decide and
= approve the use of their

= money)

Chairman from Senatti,
the main financier

Cities (5(6))

Meeting Monthly

Construction Companies (4)

Consulting offices (2)
Software Companies (4)
Others (3 inkl bSF 60)

Clients/Owners (5)

FM (2)

The Building Information Foundation

Architect + BIM coord.
Services
Management

Quality Assurance

Civil Eng.
Surveying
Construction




Consulting offices (2)

Cities (5(6))

Software Companies (4)
Construction Companies (4)
Clients/Owners (5)

Others (3 inkl bSF 60)

FM (2)

The Building Information Foundation

The Writers

-Project coordinator

s Juha Valjus leading

: Writes’ Meetings and
secretary of the
Steering Committee

: -Meetings every second
week

Civil Eng.
Management
Quality Assurance
Surveying

Architect + BIM coord.
Services

Construction
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COBIM
The Partners

Consulting offices

Aitta Ltd, a joint development company of 10 architects’ offices
Larkas & Laine, Architects Ltd

SWECO PM Ltd

Cities

Helsinki, two different departments, capital of Finland, Finland’s largest city
Espoo, 2" |argest city

Tampere, 3™ largest city

Vantaa, 4t largest city

Kuopio, 8t largest city



COBIM
The Partners

Software Companies

Future CAD Ltd (Revit, Autocad)
M.A.D. Ltd, (Archicad)

Sebicon Ltd (Bentley)

(Tekla Oyj)

Construction Companies
Lemminkainen Talo Ltd
NCC Rakennus Ltd
Skanska Ltd

SRV Rakennus Ltd



COBIM
The Partners

Clients/Owners

University of Helsinki, two different departments

The Joint Authority for the Hospital District of Helsinki and Uusimaa
HUS, two different departments

Senate Properties (Senaatti)

FM
ISS Services Ltd
ISS Proko Ltd

Others

Ministry of the Environment

building SMART Finland (bSF), approx. 60 members

The Building Information Foundation RTS (Project Owner)



COBIM
The Partners

The Writers
* Finnmap Consulting Oy
Gravicon Oy
Insinéoritoimisto Olof Granlund Oy
Poyry CM Oy
Solibri Oy
Tietoa Finland Oy

VTT / Skanska Oyj, Lemminkainen Talo Oy, NCC Rakennus Oy, SRV
Rakennus Oy




COBIM
IPR (Intellectual Property Rights)

 Each partner, i.e. financiers (money or in kind), writers and the Building
Information Foundation RTS

* receive full, equal and parallel rights to freely, and without asking the
permission of others, benefit from the results as they wish

* including the right to change and further develop the results and to
extend the rights to others



Why does it look as it does?
Who are the potential users?




Why does it look as it does?
Who are the_potential 1ise




RT" EJI10-11066

® RT 10-11067
LVI 03-10489
03:10489
8 RT 10-11068
AL02:10400
® RT 10-11069
L0200
® RT 10-11070
L\1.02.1002
RT

RT 10-11071
A103:10223

® RT 10-11072
LESLET!

TRTEE RT 10-11073
NESIEES

RT 10-11074
V10310006

® RT 10-11075
L102:10227

® RT 10-11076
V10310208

_m" RT 10-11077

RT" RT10-11078
LV 03-10500
VERSIO10
ohjeet
w201

SISALLYSLUETTELO

1 General Issues 13Construction

2 Modelling the 14, Building
starting situation  supervision
3 Architectural

Design

4 MEP Design

5 Structural Design
6 Quality Assurance
7 Quantity Take-off Series 1-9 are revised
versions of Senaatti’s
present guidelines.
Series 10-13 are

completely new.
Series 14 will be

11 Management of Written later since it

a BIM project connected to
upcoming regulation.

A preliminary version
is likely to exist by
June 2013.

8 Visualization,
9 MEP Analyses

10 Energy Analysis

12 Facility
Management



RT 10-11066
LV103-10488

maalskuu 2012

Series 1, General Issues
Tomi Henttinen, Gravicon Ltd:

*Series 1 describes the basic principles, requirements
and concepts that should be followed in BIM-based
projects.

|t defines the general targets for BIM in projects.

*The BIM Coordinator will apply these targets for the
project and supervise the modelling according to these
objectives.

*At certain points of the project, such as building permit
application or bidding, BIM is a tool for decision making.

*In the everyday routines, the Working Models are
intended to be a flexible and rapid method to exchange
design information and to present the design solutions.

35



RT A Series 2, Modelling the starting situation

YLEISET TIETOMALLIVAA_TIMUKSET 2012 . Ma rko Raja /a, Tie toa Fin /an d Oy:

Osa 2. Lahtétilanteen mallinnus

Series 2 deals with modelling the existing building and
the building site as a source of information for design
and construction needs.

It describes the requirements for measurements and
other information that are needed to create inventory
models as well as other as-built documentation.

*With reliable and accurate source data, it is easier
implement new design to an existing building, and to

ensure, that the new systems and appliances can be
installed and maintained.

36
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YLEISET TIETOMALLIVAATIMUKSET 2012
sa 3. Arkkitehtisuunnittelu

RT 10-11068
LV103-10490

Series 3, Architectural Design

Tomi Henttinen, Gravicon Ltd:

*In the BIM-based design process, the architect’s BIM is
mandatory for all the design phases. It is the
foundation for all other models and it is an integral part
of many analyzes and simulations.

*Series 3 specifies the requirements for the architect’s
BIM in various phases of the project.

*These requirements are divided into three levels, but
the details need to be adjusted according the different
purposes of the models.

*The intended use and accuracy of the model is
specified in the Model Description Document each
time the model is published.

37



RT e . :
Series 4, MEP Design

et
maaliskuu 2012
100

YLEISET TIETOMALLIVAATIMUKSET 2012

Tero Jdrvinen, Granlund:

tietomallien vaadittua tietosisaltos. Vaatimuksissa ei oteta kantaa kaytettaviin tyokaluihin
tai toimintatapoihin, joilla mallinnus suoritetaan. “Yleiset Tietomallivaatimukset 2012"
julkaisusarja kattaa uudis- ja korjausrakentamiskohteet seka rakennusten kaytén ja
yllapidon. esitetasn ja

VXL AL
S0 LABP R

ALKUSANAT

e T *When building design and construction is realized in
accordance with these requirements,

4 TILAVARAUSMALLIT

araukset, tiat
asuuntaiset kerrosverkostot
huonest ja -alueet

ishdytysjarjestelmat
sjarjestelmat

o *the MEP systems model will contain basic
prerequisites for the utilization of the model in
systems for use and maintenance, throughout the

68 Rakennusurakan hankinnat
7 RAKENNUSAUTOMAATIOSUUNNITTELUN

JARJESTELMAMALLIT ALKUSANAT . . .

8 MALLIEN YHDISTAMINEN

81 Verkostomallinnuksen geometrian tarkkuustaso ja Julkaisusarja “Yieiset tietomallivaatimukset 2012" on lajapoh- .
tietosisahto jaisen kehittamishankkeen, COBIM, tulos. Tarve vaatimuksille

82 Yhteensovitus yhdistelmamallin avulla juontaa rakennusalalla nopeasti kasvavasta tietomallintamisen

84 TATE-malleista tuotettavat masraluettelot kaytost. Rakennushankkeen kaikissa vaiheissa osapuolilla on

85 TATE -esivalmisteet

9 TOTEUMAMALLI

91 Verkostojen tietosisalion paivitys urakoitsijatiedoilla isem

92 Verkostojen geometrian paivitys urakoitsijatiedoilla Ja niista saadut kayttokokemukset seki ohjeitten ki

Liteet seikkaperainen kokemus mallipohjaisesta toiminnasta

*New issues are e.g.

*BIM based service area maps,
*presentation of components, and

edefinition of the detail level for the information
content and the geometry for each design phase.
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RT R Series 5, Structural Design

osereromuu Tero Kautto, Finnmap Consulting Ltd:

Osa 5. Rake!

zzzzzzzzzzzz

*The viability of structural BIMs is determined by
*the scope, precision,
edata richness, and
*the correct timing of the modelling work.

*The requirements have been broken down into design
stages, each stage consisting of a list of BIM tasks and a
list of the extent and the accuracy of the modelling

work.

*The other project participants have been taken into
account

*in the extent of the model and

*by requirements for marking up the
comprehensiveness of the model.
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RT RT 10-11071
LVI 03-10493
VERSIO 10
ohjeet
maaliskuu 2012

YLEISET TIETOMALLIVAATIMUKSET 2012
Osa 6. Laadunvarmistus

.....................................................................
nnnnnnnnnnnnnnnnnnnnnnnnnnn

2000048
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YTV Yleiset tietomallivaatimukset
2012

Osa 6, Quality Assurance
Heikki Kulusjérvi, Solibri Ltd

*The viability of BIMs in general depends on the
appropriateness and reliability of their contents. The
quality assessment part goes into methods by which the
BIM contents described in the other parts can be put into
a format which is usable and meets the requirements.

*Series 6 consists of

*self assessment done by the information producers,
mostly designers, before delivering the information
to other parties for use as initial information,

*of coordination of information during design, and

eof final check of the information model of certain
phases.

*The series contains practical guidelines about how to
avoid problem issues as well as check lists for each agent

for a more profound assessment.
40



RT' RT 10-11072
1 LV1 03-10494
VERSIO 10
objeet
1

YLEISET TIETOMALLIVAATIMUKSET 2012
Osa 7. Maaralaskenta

Series 7, Quantity Take-off
Matti Tauriainen, Finnmap Consulting Ltd:

*Series 7 describes essential BIM requirements and
guidelines for quantity take-off.

*It is possible for building owners and clients, designers,
contractors and product manufacturers to utilize
guantity take-off in completely new ways and from
new perspectives.

*Measuring quantities manually from drawings is
replaced by computer-assisted measurement from a
BIM. New competences are required by a quantity
surveyor performing BIM-based take-off.

*Quantity take-off puts some requirements on the
modelling activity. It should be done according to the
design discipline requirements, in a logical and
consistent manner to given level of detail, such that the
identification of building elements and building
system parts is possible.



RT" RT 10-11073
LVI 03-10495
objet

YLEISET TIETOMALLIVAATIMUKSET 2012
Osa 8. Mallien kaytts havainnollistamisessa

vvvvvvvvvvvvvvvvvvvv

012
Kaytanja yllapidon.

Series 8, Visualization,
Tomi Henttinen, Gravicon Ltd

Visualization can be divided into two main types.

*The first is a traditional photo-like rendering, which
describes the designer's vision of the design
solutions.

*The second form is a technical illustration. It serves
as a communication tool for the design team, client,
project management and construction site.

The key advantages of utilizing the BIM-based
visualizations are

equality assurance of the design,

eeasy comparison between different design
alternatives,

*improved communication and

esupport for development and marketing.



RT s Series 9, MEP Analyses
YLEISET TIETOMALLIVAATIMUKSET 2012 ',T?m"m" Tero JdrVin en’ Gran/un d:

Osa 9. Mallien kaytto talotekniikan analyyseissa

Tassa ohjeessa kasitellaan talotekniikkasuunnittelijan tekemia analyysejs tarjolla

olevien rakennuksen tietomallien avulla. Analyysit kohdistuvat joko koko rakennukseen,

yksittsisiin tyyppi- tai malltiloihin tai talotekniseen jarjestelmaan tai sen osaan. “Yieiset
2012 kattavat uudis-

YL *Series 9 describes possibilities brought into MEP

86 L AP : :

yiv g | @nalysis by modelling.
*Pictures with examples of various analyses have been
added and
differences between lighting calculation and lighting

analysis have been clarified.

2 JOHDANTO

3 TALOTEKNIKAN ANALYYSIT

31 Energia-ja olosuhdesimuloinnit Julkaisusarja “Yeiset tietomallivaatimukset

32 Virtaussimulointi jaisen kehittamishankkeen, COBIM, tulos. Ta

33 Talotekniikan elinkaarikustannusten analyysi juontaa rakennusalalla nopeasti kasvavasta tietomallintamisen
34 Ymparstovaikutusanalyysi kaytesta. Rakennushankkeen kaikissa vaiheissa osapuolilla on
35 Tekniset havainnollistamiskuvat tarve msritells entists tasmallisemmin mits ja miten mallinne-
36 Valaistuslaskentaja visualisoint taan. “Vleiset tietomallivaatimukset 2012 julkaisusarjan lshts
37 Valaistussimulointi kohtana ovat olleet filaajaorganisaatioiden aikaisemmat ohjeet
38 TATE jarjesteimaanalyysic ja niista saadut kayttokokemukset seka ohjeitten kirjoittajien
39 Analyysien suorittaminen ja tulosten esittaminen seikkaperainen kokemus mallipohjaisesta toiminnasta.

43



RT

YLEISET TIETOMALLIVAATIMUKSET 2012
Osa 10. Energia-analyysit

RT 10-11075
LVI1 03-10497

Series 10, Energy Analyses
Tuomas Laine, Granlund

*The importance of energy efficiency management has been
emphasized by giving energy analyses a part of their own in the
requirements, whereas they earlier were a part of the general
MEP analyses

*Series 10 describes tasks during design and construction that
are essential from the viewpoint of management of energy
efficiency and indoor climate, as well as commissioning and
maintenance phases which are relevant from a result verificatior
viewpoint.

*Utilization of BIMs enables a more systematic and transparent,
and in most cases more efficient, means to steer the energy
impact of design than can be achieved by traditional methods.
However the most important benefit from BIMs is that they
make sure that the information used in the calculations is
correct.

*The requirements support the implementation of the new
Finnish 7/2012 energy regulations. In addition to tasks related tc
the building permit, requirements are set for utilization of BIM ir
energy analyses all the way from the early project stages down
to the building start-up.
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YLEISET TIETOMALLIVAATIMUKSET 2012
i llipohiai sektin iok f
P Pproj

Osa11.Ti

RT 10-11076
LV103-10498

3553 ohjeessa kasitellaan tietomallinnusta hysdyntavan projektin johtamista. Ohjeen
330, miten tieto en suunnittelutapana u

<359
F53

o
diytin ja yllipidon.

Series 11 Management of a BIM project
Elina Mdkeld, Poyry CM Ltd:

*Series11 deals with
*project management, and
eutilizing BIM from the client's point of view.

*Information modelling tasks of project management
are described as procedures as well as design,
implementation and control measures.

* Information modelling tasks are divided into stages
according to the General Project Management Task List.

*BIM deliverables and analyses that are used to support
decision-making on a project-specific basis have been
described at each stage of the project.

45



Series 12, Facility Management
Tuomas Laine, Granlund:

RT ® RT 1011077
LVI03-10499
VERSIO 10
ohjeet
s 202

YLEISET TIETOMALLIVAATIMUKSET 2012
Os: Ti llien hy5dyntimi P X

*Series 12 describes requirements and potential areas
for utilization of BIM during the use and maintenance
phase of the construction process. It offers illustrative
examples of the utilization potential and the benefits of
BIM as support for facility services processes.

It describes the information management process
throughout the whole construction value chain, and

*it sets minimum requirements for the update and
guality assessment methods of BIMs for the use phase.

*The requirements include IFC based data transfer. Other
data transfer standards for the use phase (COBie) are
dealt with as well.

*Even if the requirements now set, are modest
compared to the utilization potential, this part has an
important position since it provides an analysis and
paves the way for a growing use of BIM as integral part
of the facility:services processes.



RT ® RT 10-11078
LV103-10500

VERSIO 1.0
ohjeet
maalskuu 2012

YLEISET TIETOMALLIVAATIMUKSET 2012
Osa13.Ti llien hydyntami K i

SISALLYSLUETTELO

ALKUSANAT

Series 13, Construction
Markku Kiviniemi, VTT, the Technical Research Centre in Finland
Marjo Peltomdki, Skanska Oyj:

*Series 13 describes

*BIM requirements emanating from the construction
phase,

eutilization of BIM during the construction phase, and

etasks for the contractor to deliver information for the as-
built model.

*There is a need to make the models from the design phase
available for production planning and coordination.

*The requirements for modelling done by building and MEP
contractors are presented as options to be agreed on
separately in every project.

*Contractors are to deliver information for the as-built model
to the client about adjustments and changes that are agreed
on and have taken place during the construction phase.

47



Series 14, to be written later
Building supervision

Pekka Lukkarinen, Ministry of the
Environment



Experiences with implementing
and using COBIM




ETUSIVU INFO STANDARDIT UUTISET KALENTERI

COBI M building Finland
Where

Yleiset tietomallivaatimukset 2012 o
° Yleiset tietomallivaatimukset
e — - : . . . . . 2012 julkaistaan 27.3.2012 klo
Senaatti-kiinteistojen vuonna 2007 julkaistujen tietomallivaatimusten paivitys toteutettiin vuosina 13 E Dicoli
° 2011-2012 COBIM -hankkeen muodossa. Hankkeen rahoittajina olivat Senaatti-kiinteistojen lis3ksi = Espoon Uipolis=a.
suuri joukko muita kiinteiston omistajia ja rakennuttajia, rakennusliikkeita ja ohjelmistotaloja. Myos

buildingSMART osallistui hankeen rahoittamiseen. Paivitystyon tuloksena syntyivat oheiset Yleiset
tietomallivaatimukset 2012 osat 1-9 j3 uusina ozat 10-14. Ennen virallista julkaisupaivaa

Tilaisuuden ohjelma:

13:00 Avaus

13:15 YTV 2012 julkistus
13:30 Valtion odotukset
13:45 COBIM-hanke
14:20 BIM-basaari

15:10 YTV2012 esittely

vaatimuksien status on alustava. Tama tulee ottaa huomioon hankkeissa joissa halutaan hyodyntaa
vaatimuksia ennen virallista julkaisupaivasa.

Julkistustilaisuus Espoon Dipolissa 27.3.2012 klo 13. limoittaudu nyt tasta!

Lataa ohjelma tasta. 16:00 BIM-baari
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ALKUSANAT

Julkaisusarja "Yleiset tietomallivaatimukset 2012" on laajapoh-
jaisen kehittamishankkeen, COBIM, tulos. Tarve vaatimuksille
juontaa rakennusalalla nopeasti kasvavasta tistomallintamisen
kaytosta. Rakennushankkeen kaikissa vaiheissa osapuolilla on
tarve maaritelld entista tismallisemmin mita ja miten mallinne-
taan. "Yleiset tiestomallivaatimukset 2012"-julkaisusarjan |ahto-
kohtana ovat olleet tilaajaorganisaatioiden aikaisemmat ohjeet
ja niista saadut kayttokokemukset seka ohjeitten kirjoittajien
seikkaperdinen kokemus mallipohjaisesta toiminnasta.
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ALKUSANAT

Julkaisusarja "Yleiset tietomallivaatimukset 2012" on laajapoh-
jaisen kehittamishankkeen, COBIM, tulos. Tarve vaatimuksille
juontaa rakennusalalla nopeasti kasvavasta tistomallintamisen
kaytosta. Rakennushankkeen kaikissa vaiheissa osapuolilla on
tarve maaritelld entista tismallisemmin mita ja miten mallinne-
taan. "Yleiset tiestomallivaatimukset 2012"-julkaisusarjan |ahto-
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ja niista saadut kayttokokemukset seka ohjeitten kirjoittajien
seikkaperdinen kokemus mallipohjaisesta toiminnasta.
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Yleizet tietomallivaatimukset

2012 julkaistaan 27.3.2012 klo

Yleiset tietomallivaatimukset 2012
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COBIM

Budget
Financial Agreements 227 000
In Kind Agreements 30 000

The Writers’ additional
work in kind rough estim. 250 000

250 000 € = NOK 1 850 000



What would you have done
different today (if anything)?
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