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Preface

Thisreport is thethird report in four report series delivered in Infra Product Data
Model Analysis (InfraPDM, http:/cic.vtt.fi/projects/infrapdm) project. The
objective of InfraPDM project is analysis of Norwegian product data model and
its technology components, the Quadri concept, as well as feasibility study on
Quadri concept localisation and uptake in Finnish conditions.

Work has been financed by Confederation of Finnish Construction Industries,
and carried out under national Infra 2010 research programme
(http://www.infra2010.fi) year 2006. Members in the steering group were Paavo
Syrjo SML, Heikki Jamsa RT, Jussi Kauppi KUNTALIITTO, Timo Kohtaméki
LEMCON OY, Hekki Koivisto TIELIIKELAITOS, Juhani Kuusisto YIT
RAKENNUS QY, Martti Kérkkéinen LOHJA RUDUS QY, Jukka Pekkanen
RT, Pauli Pernaa SKANSKA TEKRA OY, Kari Ruochonen RHK, Markus Ronty
ESPOON KAUPUNKI, Markku Teppo TIEHALLINTO, Pekka Vaara RAKLI,
Tapani Karonen SML, Jaakko Heikkila RAMBOLL, Mikko Ojgjdrvi LVM,
Matti-Pekka Rasilainen HELSINGIN KAUPUNKI and Osmo Rasimus TEKES.

The project has been led by VTT Technical Research Centre of Finland, where
two teams contributed to work: i) Building Informatics (Research Professor Arto
Kiviniemi, Senior Research Scientist Juha Hyvérinen, Research Scientist Janne
Porkka and Research Scientist Tarja Makdainen) and ii) Road Structures
(Senior Research Scientist Leena Korkiala-Tanttu and Senior Research Scientist
Markku Pieniméki).

The foundation of this work has been cooperation; between expert organizations
and companies in Finland (Finnish Road Administration FINNRA, Finnish Rail
Administration RHK, Vianova Systems Finland, Tekla Corporation, Centroid
Sito and Bentley Systems Finland). We are also thankful for Norwegian
National Public Roads Administration NPRA for the willingness to share
information, and Norwegian Rail Administration and Vianova Systems AS for
participation to project implementation.


http://cic.vtt.fi/projects/infrapdm
http://www.infra2010.fi
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InfraPDM delivered four reports:

1. Objectives and Ramifications of Product Model Based System in Finnish
Infra-sector

Introduces the principles of product modelling and experiences from other
industries. Outlines technical, economical and organisational ramifications of
application of product modelling in infra-sector. Report gives a high-leve
estimation on possible implementation schedule and required budget. Finnish
national needs are taken into account in proposal for product modelling
implementation plan.

2. Technical documentation of Quadri Concept (Vianova Systems Finland)
Describes the following: i) Documentation of product data mode and
technology components, ii) Norwegian and Finnish road and rail register
differences and consequences to systemimplementation, and iii) Quadri concept,
methods of technical implementation and extent of system usage in Norway.
Besides the results from Quadri demo project are described.

3. Technical Evaluation of Quadri Concept for Finnish Conditions

Technical evaluation focuses on structure, technology and embedded data
content in Quadri concept collecting together Norwegian experiences and
implementation information Last chapter aims to giving conclusion on current
status of Norwegian Quadri concept..

4. Infra-alan tuotemalliselvitys - Y hteenvetoraportti
Executive report (in Finnish).

The authors express their thanks to each member of the steering group, executive
group and technical teams; contributing research and development work parties,
and interest and commentary groups. During the past months we have shared
much valuable opinions, and let’s hope that cooperation still strengthens in
upcoming years. Especially we are grateful to NPRA (National road Database
NRDB) and NRA (Banedata). We wish that decision makers use InfraPDM
results wisely in forthcoming policy definitions. Product modelling has major
influence for the whol e sector.

Espoo, September 2006

VTT research team
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Glossary of terms and abbreviations

Term

BaneData

FINNRA

M aintenance mode

NMA

NPRA

NRA

NRDB

NVDB

Product data model

Product mode

RHK

TEKES
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Definition

Railway data management system,
managed by NNRA

Finnish Public Roads Administration
(Tiehalinto)

Datardated to use period such as
mai ntenance, corrective maintenance,
preventive maintenance and renewal

Norwegian Mapping Authority (Statens
Kartverk)

Norwegian National Public Road
Administration (Statens Vegvesen)

Norwegian Rail Administration
(Jernbaneverket)

National Road Database, managed by
NPRA

see NRDB

Aninformation model for product data. A
formal specification of product data.
(description)

An instantiation of a product data model. A
product model of a specific
infrastructure represents product data
about theinfrastructure in a form that
is defined by a product data model.

Finnish Rail Administration
(Ratahallintokeskus)

Finnish Funding Agency for Technology
and Innovation

Sour ce

ProlT

ProlT
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1 Introduction

The infra-sector in Finland is at the moment exploring the ways of increasing its productivity. One of
the primary means on the path towards this goal is wide application of product model technology for
information and process management, as assumed in the R&D programme Infra 2010. For this
purpose, this report presents the technical evaluation of one potential candidate solution, the
Norwegian Quadri concept. It is focusing on structure, technology and embedded data content in
Quadri concept, collecting Norwegian experiences on development and implementation. The
evaluation is reflected on Finnish national needs in conclusions. Readers should also consider
statements from InfraPDM participants, enclosed as appendices.

The evaluation is based on information acquisition from both Norwegian and Finnish road and rail
administrations as well as the work done by Vianova Systems Finland, reported in Technical
documentation of Quadri Concept (Vianova 2006): 1) Documentation of product data model and
technology components, 2) Norwegian and Finnish road and rail register differences and consequences
to system implementation, and 3) Quadri concept, methods of technical implementation and extent of
system usage in Norway; in addition, the results from Quadri demo project are described.

A deep technical evaluation was not made, because:

1) It became evident during the project that Norwegian Quadri concept is not directly applicable to
Finland, and therefore principles of the concept are more relevant to study than the technical details.

2) A technical evaluation based on documentation is not anyway complete, but should aso involve
software test implementations (not in the scope of InfraPDM project).

3) It proved difficult to get accurate and reliable information in timely manner.

i1. Objectives: | 1echnical estimation, analysis,

: ; conclusions & recommendations

| S : | 7) Documentation of product data model and its

: ramifications : technology components

Trrseeeeesessesssend | gy Differences of Norwe%ian road and rail registers
(to Finland) and effects on system implementation

VIANOVA D 9) Contents of Quadri, methods of technical
implementation and extent of system usage in
Norway

10) Standardization and system implementation
11) DeT)VeIopment possibilities of public registers (road,
ral

and

12) Management of life cycle phases (design,
construction, maintenance)

13) Interoperability with national IT systems, Infra
classification system and tendering practices

14) Implementation and adaptation conditions

15) Realization plan of development and
implementation of product data model(s)

2. Technical
estimation

“NFRAE 2010

®2006 — Technical Rezearch Centre of Finland ViIr

Figure 1: Outline for Report 3, sections marked by orange colour are subcontracted to Vianova
Systems Finland and delivered in Report 2.
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2 Standardization

The Norwegian Quadri specifications (for data model and API) are based on the 1SO 19100 -
framework, which is a series of open international standards, published by ISC TC211. At the
moment, this effort is the most promising for a basdine standard for geographic information
management. A growing number of other standardization efforts in the area are converging towards
ISO TC211 work: OGC (Open Geospatial Consortium standards, eg. GML), CEN 1SO/TC204 (1SO
14825 GDF, X-GDF) and CEN/TC287 (currently publishing 1ISO/TC211 standards as CEN standards);
also national standards based on SO 19100 —series are emerging (e.g. in Sweden SS 63 70 04-1& 2).

Figure 2 illustrates the principles of the framework for ISO TC211 -based standards.

Meta-Meta level

Concepts of Concepts |n
features and conceptual
thelr schema
propertles language
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The Regulrement Mode| of
General on selection of conceptual
Feature < schema
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} A ‘\\ \\\
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type Appllcation
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s .eg_-.-i
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Geographlc
dataset

Figure 2: 1SO 19100 -standardization architecture (1SO 19109 — Rules for application .
schema).

The Meta-Meta —level sets up the basic principles of the modeling methodology (formalism) as well as
the definition of concepts as features (representing real world objects) and their properties. On the
Meta-level, a conceptual schema language is defined (in 1SO 19103) and applied in General Feature
Model (a meta-model for Feature Types, in 1SO 19110). Application level presents the conceptual
schemas standardized as parts of 1SO 19100- series (e.g. Spatial schema in 1SO 19107) as well as the
Feature type definitions (the use of generic feature model for representation of features in a particular
application areq); together with necessary concepts from standard schemas, the feature types define the

3
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application schema for a specific purpose. The application schema provides an information model for
the data set on Data-level, as well as, potentially, and interface specification for its access. The Figure
3illustrates therole of application schema in data transfer and sharing scenarios, respectively.
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NOTE The unbroken lines show fhe fow of data. Broken lines denote the role of the application schema on the data

interchange.

Figure 3: Data transfer and sharing scenarios based on application schema on SO TC211
framework.

The Quadri specifications, i.e. the Norwegian feature type definitions for mapping, road and rail
objects, respectively, as well as the APIs for information access on Quadri servers, are following the
ISO TC211 framework and applying parts of the 1ISO 19100-series (for technical details, see Vianova
2006). There may be some adaptations in the most recent application schemas implemented
(apparently, in the area of topology representation), which are not fully conforming to the standard
(Spatia schema in 1SO 19107); however, these adaptations may also lead to updates in the standard.
Another area where the standard(s) can be expected to need enhancement (or use of other standards
are required) is geometric definitions for design data (the ongoing SYMPRO-project or the Finnish
needs and/or InfraModel 2 -experiences may well contributeto this).

Even though the Quadri specifications are based on the open international standardization framework,
they cannot be considered open (ownership and availahility, possibly restrictions on use); each of the
feature catalogues in the Norwegian Quadri implementations are defined for the particular authority
(mapping, road or rail, respectively), and are owner, maintained and published on their terms.
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Note: the implemented technology components (Quadri server, client-APl) are commercial products,
owned by software vendors; they are not the subject of assessment here, against standardization
(remarks on openness and licensing of software in Ch. 7); conformance to standards (against test
cases) of Norwegian implementation is not known at the moment.
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3 Comparison of Norwegian information bases with
Finnish requirements
3.1 Road data
NRDB includes approximately the same information as do Finnish Road Administration’s “basic data
registers’ altogether (Digiroad, Road Data Bank, Condition Register, Bridge Register and Finnra GIS
arrangements). The NRDB database is storing information about all state, municipal and private roads

in Norway, all together 206000 km of road.

NRDB is modern integrated data base for register data and management and operation of the national
roads. It will be utilized efficiently also in road and traffic research and analyses tasks.

Useful featuresin NRDB could be:

integrated data processing (the same database)

contains also traffic safety, environmental aspects, standard GIS features

has topology supported partly in 3D, includes geometry an topology information

data available by usng common NRDB Quadri Client APl interfaces.
On the other side NRDB is lacking the existing design and construction data management tools
(Sympro under development). This is the same important feature missing from Finnra register
systems.

3.2 Existing registers and targets

The information about the Finnish Road Administration future targets with data registers was not so
much available. In following are listed some aspects gathered mainly with discussions with Finnra

representatives [FINNRA 2006]:

Finnra aims to have 3D road network in database (built up by using future design and
construction projects)

public roads, streets, rails and private roads could utilize similarities to some extent
service providers should have possihility to update register data by actions they have made
design systems should have cost calculation feature

common Nordic markets will expand — common tools will be needed

6
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design in rehabilitation projects (applications) need more accurate data (existing design plans,
condition and structure data, repair actions data). Information quality improves through better
exploitation of toolsin processes.

Finnra is going to transfer to electronic business in al procurements (databanks and
information are in joint use, in accordance with the information model of open infra domain)
[eUrakka, Tolonen et al.]

3.3 Rail data

It is rather difficult to analyze the rail information in both countries and thus to compare it with each
other. Here the comparison was made by mapping the list of Finnish Rail Administration data registers
and BaneData (Figure 4: Mapping between Finnish rail register and BaneData (RHK 2006; NRA
2006)) The mapping shows that the used information in both organisationsis very much alike and that
it differs only to some extent.

Register name Rekisteri Banedata | Other Note

Registers maintained by VR-Track Ltd

Track area information Aluetietorekisten Yes -

Railway statistics and maps Ratatieto Yes

Main tracks (superstructure) Padraiderekisteri (puutteellinen) Yes |-

Sidings (superstructure) Sivuraiderekisten (puutteellinen) Yes -

Obstacles for transports with extended vehicle gauge |Enkoiskuljetusten esfetiedof - Yes |general-level

Railway level crossings Tasoristeysrekister Yes - roads included

info Jarrupainojanestelmasopastin- & ratatiedot Yes |- fixed distance-=speed

Rail faults and breakages Kiskovikarekisteri (puutteellinen, Yes

Tunnels Tunnelirekisten (puutteellinen) Yes |-
Bridges Siltarekistern Yes
Culverts Rumpurekisten (puutteellinen) Yes |-
Database for inspection of track geometry Radantarkastustietokanta Yes route file
Railway Photo Service Ratakuvapalvelu Yes |- VisBilde application
Track geometry database Raidegeometrarekisten (puuttesllinen, Yes
Schematic charts of stations Raiteistokaavioiden paivitys ja hallinta Yes lewvel
Tumouts (switches) Vathderekisten Yes |-
Other data documentation
Level crossings Tasonsteysainerstot Yes |-
Weak soil & ground data Pehmeikkd- ja maaperdtiedot - -
Crossings of power supply lines, water pipes etc. Ristedmatiedot Yes |-
Real estates and buildings Maa-aluetiedot -
Catenary Sahkdratatiedot Yes |-
Electric point machines (switch machines) \Vaihteiden sahkdlaitetiedot Yes
Marshalling yard lighting Ratapihavalaistustiedot Yes |- general-level
Contact wire measuring reports Ajolangan mittausraportti -
Data of hot box detectors Laakereiden kuumakaynti-imaisin tiedot Yes |-
Remote-control of catenary Séahkaradan kaukokéyttojdnestelméat Yes general-level
Private sidings Yksityisraiderekister - Yes
Pile framings and concrete slabs Paalulaatta- ja paaluhatfurekisten -

Figure 4: Mapping between Finnish rail register and BaneData (RHK 2006; NRA 2006)




Infra2010 - InfraPDM - © VTT, 2006

3.4 Other Finnish registers and public databases

Besides the Finnish Road and Rail Administrations, there are other national registers and databases
that must be taken into account within the road and rail databanks decison making. First that is
considered here is National Land Survey of Finland. Lately remarkable database regeneration took
place in NLS Finland when the update of real-estate and property registers and the work finished in
2005. The new system is called in Finnish KTJ (KiinteistoTieto Jarjestema). Specification and
implementation work of the devel opment effort were carried out internally. Now, when KTJ system is
in use, data updates to KTJ system, e.g. properties and locations, are executed by municipalities.

KTJ system benefits have been improvements on information services for users and decreased variety
of data formats in data exchange. XML-based data transfer (GML) is applied in KTJ system. Similar
direction was also exposed by Norwegian Mapping Authority [NMA 2006]. We have to be aware of
also other existing databases. These investments must be taken into account and development of road
and rail databases must be linked also with other existing registers and databases to ensure better data
quality and information management.
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4 Life-cycle management

4.1 Background

The Norwegian development towards centrally managed road and rail databanks has been extensive.
NPRA and NRA have both developed their information management systems to the direction that
conveys to decreased administration efforts and cost. Therefore it was a big surprise for the research
team to learn that little cooperation between administrations did exist. According to Norwegian Rail
Administration it was regrettable, and the Finnish administrations should possibly establish
collaboration since the beginning more actively. National Road Databank NRDB is largely based on
Quadri technology. Therefore its evaluation has been our main concern. BaneData runs on Oracle
database but its structure is merely based on Maximo asset management solution (see Vianova's
technical documentation published as InfraPDM report 2). Quadri server'sroleis limited, it is used to
link database object to locations in map and vice versa.

According to discussions with Finnish road and rail administration [FINNRA and RHK 2006]
situations concerning the databank development are different. RHK has to make decisions of existing
register and public database development in near future due to changing operation environment [RHK
2006]. Systems are also rather fragmented and integration platform is missing. At the moment project
definition, design and construction phases are not main development focuses.

Finnish Road Administration’s four years Road Asset Management development program helped to
establish the necessary knowledge base and information management systems as well as systematic
framework for effective management of the road networks. According to it, Road Administration
should have data, methods and knowledge to manage its road asset to fulfil road management goals.
Godls are variable in nature and thus the amount and condition of road asset, maintenance of the data
and analysis of the data should be mastered in such a way that these goals can be fulfilled and
guestions concerning asset management can be answered. [FINNRA 33/2005]

FINNRA has been developing on past year the integration of most important registers and public
databases. According to those responsible for their development [FINNRA 2006] the situation has
become tremendously better. Integration exists in certain level, although it is executed as batch
processing during finite periods of time. Nowadays road network and its condition can be described
better and more reliable. Bridge inspections and their quality control have been improved, bicycle and
pedestrian roads are now in Road Register and condition is inspected and maintenance programmed,
strategy to manage road fixtures has been defined [FINNRA 33/2005]. Thus results have been
achieved in all road assets and better tools for planning and programming has been devel oped.

4.2 Life-cycle coverage conclusions and observations
This chapter summarizes the present understanding that research team shares from life-cycle phases

supported in the National Road Databank NRDB (Noregian Public Roads Arministrations NPRA) and
rail databank called BaneData (Norwegian Rail Administrations NRA) respectively (see Figure 5).
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NPRAs NRDB documentation was partially opened for the use in InfraPDM project. Documentation
concentrated on technical descriptions but the real implementation extent for both NRDB and
BaneData, that was included to Vianova's task in project, was not well-defined. It should be also
acknowledged that role of Quadri is considerably smaller in BaneData.

National Road Database (NPRA)
‘.{ SYHPRO ? NRDB

PROJECT QUALITY USE AND CONDITION
ROAD DEFINITIO> LE5ICEL. >C0”5T‘“‘CTI0 CONTROL MAINTENANCE  MONITORING
? BaneData  Development
e P
—"\*r ~
PROJECT CONDITION
DEFINITIO> DESE >0"5T‘“"CT£°” >MON ITORING

Figure 5: Life-cycle coverage of NRDB and BaneData.

4.2.1 National Road Databank, NRDB

NRDB implementation is based on Quadri technology. Estimation of the NRDB caused unexpected
complications due to lack of material relating managed data content. It took rather long time since
project kick-off before the documentation was published for the InfraPDM project. Regarding tight
schedule and minor inputs from Finnish Road Administration the detailed estimation of content
mapping to FINNRA'’s registers could not be finished. Drafting for essential design content is in
Appendix A (in Finnish). Therefore life-cycle coverage is estimated in project phase level. This also
involves certain possibilities for misinterpretations. The research team is not convinced about the
linkage between existing Norwegian design systems and NRDB. It's possible that NRDB supports to
certain level interaction to Novapoint (software from Vianova Systems). Accodind to received
information project briefing information is delivered in standardized SOSI format in Norway. We have
also an assumption that NRDB isin some leve providing certain initial data to design solutions. These
assumptions are not acknowledged in our life-cycle coverage estimation of NRDB. NRDB manages
quality control, use and maintenance and condition monitoring. It contains network definitions and
approved objects are structured to Feature Catalogue, called DAKAT. According to the NRDB project
leader, Trond Hovland, there are 95% of the items from assat management included.

The development project SYMPRO is active in Norway. According to Vianova [VIANOVA 2006]
project demonstration takes place in Norway on 01/2007 and it's expected to finish 06/2007.

10
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SYMPRO is set out to develop design object Feature Catalogue. At the moment content is under
development and educated guess for amount of objects is close to that of in DAKAT (circa 400). Are
DAKAT and SYMPRO feature catalogues merged in Norway? This also states whether it is needed
one or more models. At the moment (August 2006) the SY MPRO feature catalogue contains following
categories: Alignment (in English), DTM (Digital Terrain Modd, in English), Junction (in English)
and Progjektering_Tegningsmodell (project plan model in Norwegian).

Briefing on road network: Road geometry for all roadslonger than 50 m. Digital representation of the
road network it selves, i.e. the road data infrastructure [ NPRA 2006] .

Briefing on DAKAT [NPRA 2006] :
- Road Lighting and technical equipment
- Bridgesandtunnels
- Rockfall, Land slides, Avalanches
- Labdata
- Environmental and planting
0o Emissionand noise
- Linear Referencing Sysem
- Road Accidents
- Road Furniture (Rails, traffic signs, manholes, ditches, brick walls etc.)
- Maintenance and Operations
- Sgns, Traffic light and Road markings
- ITS—dynamic and Satic data
Condition and damage
Surface material
Surface inspection data
Rutter and evenness
Permitted axle load
Data content of the Road data Infrastructure
Road geonetry, curve radius and climb gradient,
Road curvature
§ Climbgradient and curves
0 Instructionsand restrictionslike speed limits and permitted axel load,

O O o O o o o o

4.2.2 Rail Databank BaneData

Quadri server is one part of the BaneData system. From NRA'’s point of view it is a black box that
enables having object data on map and vice versa. Quadri Server downloads existing map data from
Norwegian Mapping Authority’s Quadri Server. According to information received from NPRA and
NMA, the Quadri Servers are not directly upgradeable to newer version that actually is seen as a
dissatisfactory of the situation.

11



Infra2010 - InfraPDM - © VTT, 2006

Tight schedule lead to mapping the Finnish rail registers and databases content to corresponding
BaneData content, with assistance from Finnish Rail Administration. Results of the mapping were
presented in previous chapter. Drafting of the essential design content is in Appendix B (in Finnish).
Life-cycle coverage is estimated in project phase level. At the moment BaneData covers quality
control and possibly use phases. There has been (and will be in the future also) major investments to
broaden the coverage into asset management in the maintenance and condition monitoring phases.
According to NMA this brings maost probably also financial savings.

12
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5 Compatibility with Finnish infra sector ICT solutions
and practises

5.1 ICT systems in infra-sector

Main users of ICT systems are the public organisations, municipalities, city-planning departments,
consultants, service providers and construction companies. Due to significant investment costs of
acquiring and maintaining ICT systems, the transition to model-based project information
management needs a well-planned support in organisations and cooperation networks minimizing
unnecessary costs. Finnish infra sector ICT market has large variety of software, tools and applications
used during project life-cycle, see Figure 6. Decision makers have to acknowledge diversity while

making policy definitions. According to Finn Zetterstréom from Vianova Systems AS Novapoint’s
sharein infrastructure design markets is almost 80%.

ICT interaction Ur.ban planr.nng, town planning
: . - life cycle impact assessment
- steps of information management and

- examples of tools and applications Route-network planning
source: Infra2010, modified by InfraPDM-project - traffic flow simulations

_— _ Measurements Initial data collection
GRRI survey Laser scanning

Collation of utilization data

Project planning
- cost estimation
- scheduling

- utilization information
management e

WEB NG an
T Road / Rail / Bridge / Tunnel
Distribution of R __ 3 lodsllds construction engineering
condition / usage o o Municipal engineering

information Electrical wiring design
Automation system design

solid

Condition survey plan £ =
- condition information
management

- damage analyses Kpipe
- LCA/LCC analysis
Fac'".t.y p!an ; Structural analysis
- Facility information 5
Volume calculation
cModel Management LL—

Maintenance plan MoDEL

Working plannig

information management Service and
maintenance

- maintenance - Supply chain management
DN Logistics management
renewal
Site automation  Dladel
Archiving

- management of as-built information - as-built measurements

\ - Quality control Dozer 2'

AS Ml vernoaton Trimble 56, Leica Smart Station

ZNFRAE 2010

Figure 6: Various ICT tools and applications during infra structures life-cycle.

There are certain dissimilarities in Norwegian and Finnish ICT infra markets. Finnish markets have
many competing software vendors especialy in road design. Finnish software industry has been
actively developing product model based solutions, as IFC development has proved (see InfraPDM

13
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Report 1). Many software vendors are aready exploiting product data modelling internally. Therefore
it is also expectable find conflicts between the internal structures and Norwegian solution.

At the moment Finnish software, tools and applications are mostly exploiting data exchange through
files. Quadri technology enables API that should be used to standardizing XML based data exchange.
Quadri technology bases on geographic information standards (1SO TC211) and supported content is
under development in many life-cycle phases. Finnish infra sector has also developed data exchange
through standardized formats. Latest accomplishment took place in past Inframodel2 project (see
http://cic.vtt.fi/projects/inframodel2) that created guidelines how to use LandXML format
(http://www.landxml.org ) to exchange information between various design software. Also National
Land Survey of Finland has undergone transformation towards XML based data transfer. Objectivein
Inframodel2 project was decreasing file conversion need. First steps have been taken towards format
piloting in practice. Also other XML-based formats arein use, e.g. GML in the National Land Survey
of Finland.

Norwegian national Road Databank does not have design information yet, but an ongoing
development project SYMPRO is targeted to this. As of now, there is little information on the
technical solution to be provided by SYPRO, but in Finland also Inframodel-developments (and
potentially devel opment concerning LandXML) shall be taken into account.

It is adso possible that Norwegian Quadri technology is not easily applicable to more heterogenic
Finnish software base. There are already applications and software internally exploiting product
models in the Finnish market, although not publicly available in the same extent than Quadri. If we
proceed to estimating Quadri concepts functionality in developed API the need for piloting increases.
Another essential question is the suitability of the Norwegian programming components (technically
and commercially).

It isclear that the capabilities to implement data model to existing solutions is highly dependent on the
size of the firm and available expertise in the line of business. The possibility of one vendor gaining
crystal clear competitive advantage is feared by others and this situation must be avoided. An issue
that Finnish Road and Rail Administrations must ensure is that competitive position is comfortable
and fair for everyone in the market. Many of involved parties have expressed their concern on
variation of data model structures; is it feasibility to develop complex model-based system because
this practically also leads us to expensive process devel opment.

5.2 Classification systems

Classification systems ensure that participants and practitioners are using same terminology of
context. In Norway present situation bases on the use of national geographic information standard
called SOSI (Systematic Organization of Spatial Information), that actually is high and detail-level
classification and data exchange format. In past years it has been developed in cooperation with data
users and therefore the content goes from high-level to very detailed-level for both roadways and
railways. Administration, considering, reviewing, developing and distributing of current SOSI
standard are NMA responsibilities. Specifications how to useit for road and railway implementations
isalso publicly available, although in Norwegian (SOSI, 2006).
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NMA has recalled shortcomings of SOSI being related to not following existing SO standards(NMA,
2006). In the future they oversee that data exchange is executed in GML format. Similar vision,
development based on open and international standards, is aso shared in National Land Survey of
Finland. Their investments to new generation of JAKO system are enabling the support for XML
based data transfer. Finnish infra sector has had many different classification systems. Each sector has
had classification systems of their own. To standardise the practice a new classification system ‘Infra—
classification’ is under development. The aim of Infra classification system is to define al parts of
construction work. Thus, it entitles each part of the structure, but does not give geometrical data.

Infra classification system (see Figure 7) has two parts: project elements classification and elements
classification. It also provides compatibility to InfraRYL system — that describes for example the
performance requirements, work section requirements of infrastructures and measurement practices.
Nowadays, in August 2006, infra classification is being circulated for final comments and it's
afterwards ratified to standard.
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Figure 7: Project level usage of infra classification (InfraRYL, 2006)

The most essential deficiency in infra classification system is that it only entitles defined work
sections, products and elements. For example in roadways, no superstructure or substructure geometry
items are specified. At the moment the detailed geometric information about structural details is
usually exchanged in Tielaitos format. However, there are many national dialects of it, for example
Finnish rail administration has guidelines how to implement it to railways (RHK 2003) and many
consulting offices have developed own listings. A new format to exchange design data is Inframodel 2
format, which is based on the LandXML. This wider format will be taken in to use in 2007. From the
point of view of the product data model, Infra-classification system and Inframodel2 will not even
together cover al the needed information. Possibly continuation of infra classification work could
harmonize detail-level terminology.

Following classifications should also be considered: Feature classification by The Association of
Finnish Local and Regional Authorities [Kuntaliitto], product description of topographic data by NLS
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