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SUMMARY

Information Engineering is an approach to desigrang developing information systems. It
has many purposes, including organization plannbgginess re-engineering, application
development, information systems planning and systee-engineering. IE is also an
approach to SDIs. To identify needs for SDIs, espland discuss the new areas of their
usage, business modeling can be used. The asgespst@l information, including spatial
information for sustainable management of urbamsrean be expressed in the process of
information modeling. In this paper, there are déssed aspects of structure and integration,
and exchange of community based data collectionkearframe of conceptual modeling and
IE tools. Furthermore, there are references tosRdiDI and examples from one of branch
SDI — Polish Infrastructure of Geodetic and Caraphic Information, showing data
integration and exchange problems, and also prégpdsasolve these in terms of IE
methodology.
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1. INTRODUCTION

There are set high hopes on SDI. It can be useduitiple ways and purposes in unlimited
areas and communities. It can be a useful tooammong the others, managing the space —
both urban and rural, environment and good govexmahhe possibilities of its applying have
been still under cognition so far. But regardle$sassignment of data, there are some
characteristic which determine value of the datg,: equality, accuracy, origin, exchange
format, distribution, storage. Datasets and basestéd in different institutions and
companies, at different levels of administrativerigion are the base for SDI. One data
reference the other ones and the data flow is reduirhere is need for data adjustment and
harmonization to support interoperability amongeys and databases.

Information Engineering methodology is an architegt approach to planning, analysing,
designing, and implementing applications within enterprise. IE can enable SDI as
enterprise, to improve the management of its ressuyrincluding capital, people and
information systems and support the achievemerS@Ffs business vision. For example,
exploring new applications of SDI could be expresseframe of business modeling and use
cases. Data structure can be described in domarclass models. The harmonization and
structure and integration aspects of community dasg¢a are discussed in this paper.

2. DATA INTEGRATION

The purpose of data integration is data adjustmgdch other. It is preceded with data
transmission and conversion from different systemd databases, and consists of datasets
consolidation and harmonization (geometric and mjgthee ones) to become one coherent
whole. There can be distinguished both semanticspadial aspect of data integration, and
also the realization one. The semantic aspecttafideegration in frame of IE methodology is
discussed in the following clauses.

2.1 Data structure

Each system can organize data in the free wayaichrthe most effectiveness of data storage
and manipulation. Data model that is representedass structure, describes rules for data
definitions, organization and management. Datand&fns describe among others, spatial
definition, attributes, cartographic portrayal, addta. Data structure’s aspects play the
crucial role in data integration and are the bakiateroperable data interchange.

2.2 Application schema
To achieve interoperability between heterogenegatems two fundamental issues need to

be determined. The first issue is to define theas#its of the content and logical structures
of geographic data. This shall be done in an aaftin schema. An overview of a data
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interchange is shown in Fig. 1. System A wantsetodsa dataset to system B. To ensure a
successful interchange A and B must decide on thregys, i.e. a common application
schema, which encoding rule to apply and what kifidtransfer protocol to use. The
application schema is the basis of a successfal tdahsfer and defines the possible content
and structure of the transferred data, whereariceding rule defines the conversion rules
for how to code the data into a system independiatat structure.
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Fig. 1 Interoperable data interchange between sgs{éSO Encoding, 2003)

Process of building application schemas (ISO Ribesapplication schema, 2005) can be
divided into following steps: surveying the requments from the intended field of

application, making a conceptual model of the agpion (identifying feature types, their

properties and constraints), describing the apfdicaschema in a formal modeling language
(for example UML and OCL), integrating the formalp#ication schema with other schemas
of ISO series 19100 standards (spatial schema,ityusthema, etc.) into a complete
application schema.

2.3 Case study of Polish Infrastructure of Geodetic and Cartographic I nfor mation

To illustrate the aspects and some problems ofideggration, there is presented a case study
of some elements of Polish Infrastructure of Geiodwtd Cartographic Information (PIGCI).
Datasets and database of PIGCI, some of them showig.2, are the reference ones for
other datasets and databases and usage (includingpatial planning, registry of property
price and value) of Polish SDI.
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The quality and reliability and of the referencdadhas impact on further use of data in
different sectors. Unquestionably, PIGCI meets ¢hesquirements. But there are some
internal problems of data integration between saiéhe PIGCI databases. In Fig. 2 the
arrows shows the direction of data interchange,sanfar there have been problems with data
integration of datasets from numerical maps anédsiaal databases in topographic databases.
There are different data structures establisheshah of case study’s databases. The basis of
data structure definitions are geodetic techniegutations (e.g. K-1 for numerical map, G-5
for cadastral databases). There are different festalassifications and semantics conflicts:
names, meanings and schemas. Schemas conflictglendifferent classes, attributes and
relationships.

The preferable, interoperable data interchange sneechmon application schema that will
define semantics shared by all databases (Fig 8pe&s of thematic harmonization are
discussed in Clause 3.

3. HARMONIZATION

Harmonization allows to eliminate ambiguity andré@ach cohesion of guidelines. Process of
harmonization should include analysis of informatibow, demands, use cases, data and
schemas modeling. This is an iterative process lileis to reach the best solutions and
include changes in requirements and new scenario.

There could be two alternative ways of thematic et@dharmonization (Pachelski and
Parzyiski, 2007; Pachelski et al., 2007). First proposalconnected with defining and
completing feature types, attributes and relatigosshvithin the thematic areas, which are

Agnieszka Zwirowicz 4/8
The role of IE methodology in SDIs

International Workshop on Spatial Information fars&inable Management of Urban Areas
FIG Commission 3 Workshop 2009
Mainz, Germany, 2 — 4 February 2009



schemas of e.g. numerical map, cadastral databasssgraphic databases (Fig. 4) and
determining the concepts of the features types hwhre shared by thematic areas, and these
can be described in frame of conceptual modeling @ML notation. Each application
schema can use structures from other schemash|Fig.
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Fig. 3 Preferable data interchange between sortteeafatabases of Polish Infrastructure of
Geodetic and Cartographic Information

class Domain Model /

G-5_Parcel

K-1_Parcel

area: double

date_data_verification: data
date_of_valuation: date
date_possession_expiration: date

ID: CharacterString

ID_statistical_unit: CharacterString
info_area_precision: byte
no_registry_of_monuments: characterString
value: decimal

N

+ name: characterString
+ no_of_building: characterString
+ no_of parcel: characterString

+ o+ o+ o+ o+ o+ o+ o+ o+

G-5_SectionOfForest K-1_Section/PartOfForest TDB_SectionOfForest
+ name: characterString + ID: long
+ no: characterString + no: characterString

Fig. 4 The example of difference in definitionsfedture type SectionOfForest
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Fig. 5 The examples of shared classes betweercapph schemas

The alternative method of harmonization is defin@®gneral Geodetic Model (GGM), which
is some abstract supermodel of thematic modelsdbasee.g. G-5, K-1, TDB guidelines
(Fig. 6). GGM defines the basic reference data genkralize definitions of classes that are
shared by thematic areas. The generalized clagge isubtype of GGM class (Fig. 7). The
base for GGM should be the Core Cadastral DomainddigCCDM) (Lemmen and van
Oosterom, 2006), which version 1.0 was acceptedFiy in 2002, and included in

normalization work schedule of ISO/TC 211 in 2006.

class Domain Model /
19100_StandardizedSchemas
GGM_ApplicationSchema
_____________ =
«use»
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Fig. 6 General Geodetic Model as generalizatiothefmatic models
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class Domain Model /

GGM_SectionOfForest

TN

K-1_SectionOfForest

TBD_SectionOffForest G-5_SectionOfForest

Fig. 7 Subtypes of GGM_SectionOfForest
4. CONCLUSIONS

IE can enable SDI as enterprise, to improve theagament of its resources, including
capital, people and information systems and suptietachievement of SDI's business
vision. It helps to identify needs for SDIs, exgand discuss the new areas of their usage.
The multiple use of spatial data can be suppoitdtiere are databases and dataset of good
quality and that they exist at all. Multiple useans also data transmission and conversion
from different systems and databases. Data steistaspects play the crucial role in data
integration and are the basis of interoperable ddtchange. To achieve interoperability
between heterogeneous systems there should besddfie semantics of the content and
logical structures of geographic data. This shob&l done in an application schema.
Harmonization allows to eliminate ambiguity and reach cohesion of guidelines and
technical regulations. One harmonization’s mettotbiredefine and complete feature types
definitions within thematic areas and use of praggiarctures from different schemas. Another
one is connected with definition of abstract gelieation — supermodel of thematic models.
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