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Executive Summary

The focus of this document lies upon the "Definition of content to be provided" at one side and “The
digitising plans and activities” on the other side.

Part 1 is dedicated to the analysis of the current practices at the side of the content providers in
different domains and to the provision of a guide on international best practice regarding the usage of
digitised information in general and more specific for the usage of Internet for the presentation of
collections (search and browse), communication and interaction with potential users, e-Business
transactions, etc.

By examining and documenting the state-of-the-art in the cultural sector an orientation on well
established trends and methods should be assured and features be identified to be applied to the
REGNET System. The overall goal was to derive and to define functional requirements for the
REGNET System to be developed, realised, updated and further specified during the next project
phases. The approach chosen for this task was driven by the goal to analyse not only given structures
and methods of data management but also to analyse concrete requirements and expectations of the
content providers and their users. The methodology for this analysis is based on the study and
description of the available collections and objects, the identification and description of the core
business processes in the different domains and the definition of the requirements of the content
providers and their users. Further on, this report describes existing and future products offered by
content providers in the different domains, it specifies desirable use situations and conducts research
in order to present the relevant environments. Starting from short collection descriptions (type of
collection and objects, size and categories of items, covered themes and topics) the following
elements are picked up:

e current practices at the side of the content providers (methods of data management like data
structures and standards, extent of current documentation and digitising, usage of software),

e best-practice-examples in the different domains (with focus on excellent features to be adapted for
the REGNET portal as well as worst practices to learn from),

e current and future usage of the system accompanied by individual expectations and goals to be
reached by the REGNET portal site,

e concluding requirements in terms of use cases and functional requirements.

As part of the description of requirements and desirable features of the system the theme-based
approach is introduced. The idea behind was to realise a technological, legal and operational
framework wherein, mainly descriptive, cultural content can be created, edited, assembled, searched
and consulted in a flexible and combinatorial way by a large community of information authors and
users. The aim of the themes approach is to deliver substantial added value in areas such as
education, electronic publishing and virtual exhibitions. Further on, themes will deliver supporting
material in selling pieces of art or surrogates and offer new possibilities in the area of cultural tourism.

The digitising aspects are treated in Part 2. The purpose of the digitising activities in the context of the
REGNET project will not be primarily to preserve rare and fragile collection items but to enhance
access to the available collections in order to offer new business possibilities and to enable the
partners to compete on the market by offering high quality digital assets. As the state-of-the-art
analysis in the first part revealed, these collections vary widely in object type, size, quality and
quantity. Besides real objects (to be found e. g. in museums), bibliographic objects in libraries and
archives and media objects (surrogates like images, films etc.) must be considered in planning
concrete documentation and digitising activities. Each of these object types can encounter some
typical problems and must be handled in an appropriate manner. Just a minor part of the collections is
already digitised, not all objects are even catalogued.

The methodology and results are reflected in the following paragraphs:

e descriptions of different models: one model deals with different types. Types of objects can be real
objects like artefacts, maps, media objects like films or photographs as well as archival objects like
charters or files. Another model deals with the type of digitising. The following types of digitising
are taken into consideration: textual description, 2D surrogates of originals, 3D surrogates of
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originals, electronic texts, electronic video and audio, automatic recognition of image/video
contents,

description of (digitising) processes. In this part a digitising plan has been developed, which shows
the steps in the digitising process, describes alternatives and standards, gives advice how to
proceed and provides a scheme for a production plan. The "general" digitising plan serves as a
guideline for all digitising activities in the REGNET project. The general policy of digitising and the
selection with regard to content and technological issues are described. The digitising plan lists all
tasks (which can be tackled in sequence or in parallel) valid for digitising projects in general. The
"modules" of the general digitising plan should allow to convert any individual collection according
to the described procedures by considering the large number of variables, driven by the priorities,
the institution, user needs, technical issues and available funding. It should help to consider all
things needed to build up a digital collection: from the collection itself, the data that describes the
objects and the user groups. Research looks also at the practical issues such as database
requirements, the digitising process and use of standards,

description of tools for digitising and (technical) standards gives a broader introduction into tools,
programs and standards for every digitising model described above to provide recommendations.
These matters are both state-of-the-art as well as accepted in a broad range of applications. Due
to different experiences within single digitising models the amount of described matters is varying,

presentation of best-practice examples. In this part The Austrian National Library describes its
digital image archive

customised digitising plans for all partners,

Results of other tasks like the thematic approach with its themes and fragments are worked out at the
conceptual level with a few examples.

Situation
Analysis of the State-of-the-art Implementation of the System and
(WP1) Preparation of the Demonstration (WP2)
Task |Leader Document MM |Task |Leader Document MM
Definition of 1.1 IMAC IR1.1 > D1 21
content to be
provided

Developmentofa |1.2 IMAC IR1.2 > D1 13
documentation and

digitising plan

Preparation of 21 IMAC IR2.1 > D4 425

content and
products

Task 1.1 is followed by Task 1.2. The implementation will be handled in Task 2.1 which will follow
Task 1.2.
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Part 1 Definition of content to be provided
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1 Introduction

1.1 Purpose

The world in the area of cultural heritage has changed, is changing and will change. Social, economic
and technology changes are triggering factors for many new challenges in the whole area and a
central task is to find adequate ways to handle these changes. In order to provide high quality digital
assets and services which could make the REGNET System able to adapt to and compete on the
market it is necessary to analyse the available content of cultural institutions and to consider the given
framework. WP 1.1 "Definition of content to be provided" was dedicated to conduct such an analysis
but sought to describe not only the current practices on the side of the content providers in different
domains but also to provide a guide on international best practice regarding the usage of the Internet
for presentation of collections (search and browse), communication and interaction with potential
users, e-Business-transactions etc.

E Collection User ﬁ Products @
oflections Requirements

(Provider)
Description of available ~ Requirements of Definition of existing
collections & objects the Content Providers  and new products/

services

Business User Use Cases
' Processes Requirements' ’
(User)

Description of core Requirements of Specification of
processes/functions the different user various use situations
groups

Figure 1: Objectives of the audit concept of WP 1.1

By examining and documenting the State-of-the-art in the cultural sector an orientation on well-
established trends and methods should be assured and features be identified to be applied for the
REGNET System. The overall goal was to derive and to define functional requirements for the
REGNET System to be handled by Work Area B and to be updated and specified during the first
project phase. The approach chosen for this task was driven by the goal to analyse not only given
structures and methods of data management but also to analyse concrete requirements and
expectations of the content providers and their users. The objectives, which guided the design of the
study, are (Figure 1):

e To describe available collections and objects;
e To identify and to describe core business processes in the different domains (WP 1.6);
e To determine the requirements of the content providers and their users;

e To describe existing and future products offered by content providers in the different domains (WP
1.7);

e To specify desirable use situations (WP 1.6);
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e To conduct research in order to present the relevant environment.

Some aspects covered in the overall audit concept are relevant for other tasks in WP 1 - synergies
and overlaps are mentioned by indication of the WP in brackets.

1.2 Overview and document structure of Part 1

Part 1 of the Deliverable 1 focuses on the work and main results of Task 1.1 belonging to WP 1 and
covers the first 3 months of the project. It is organised around the key components respectively
conducted surveys of task 1.1. Starting from short descriptions (type of collection and objects, size
and categories of items, covered themes and topics) of the collections of the content providers
relevant for the project the following elements are picked up:

e Current practices on the side of the content providers: methods of data management (data
structures, standards), extent of current documentation and digitising and usage of software;

e Best-practice-examples in the different domains (with focus on excellent features to be adapted for
the REGNET portal as well as worst practices to learn from),

e Current and future usage of the system accompanied by individual expectations and goals to be
reached by the REGNET portal site,

e Concluding requirements in terms of use cases and functional requirements.

As part of the description of requirements and desirable features of the system the theme-based
approach is introduced. The idea behind was to realise a technological, legal and operational
framework wherein, mainly descriptive, cultural content can be created, edited, assembled, searched
and consulted in a flexible and combinatorial way by a large community of information authors and
users. The aim of the themes-approach is to deliver substantial added value in areas such as
education, electronic publishing and virtual exhibitions. Further on, themes will deliver supporting
material in selling pieces of art or surrogates and offer new possibilities in the area of cultural tourism.
The REGNET System must offer the possibility to construct new descriptive cultural content for
consultation and publishing and should offer new access methods to cultural heritage besides the
conventional search approach.

All questionnaires filled out by the partners and all other documents which have been produced during
the Task 1.1 phase can be found in the document section of the project server. This report tries to
summarise the main results, any additional information needed for understanding is provided within
the Appendix.

1.3 Work plan and partners

The milestones, deliverables and expected results of the activities in Task 1.1 are outlined in the work
plan ([Table 1); the corresponding timeline is to be found in Appendix 1 of this report.

Task
1. Defining/Identifying all relevant domains
2. Analysis of relevant clusters
21 Analysis of other projects and evaluation of the results
2.2 Best-Practice-Analysis
- Development of a concept/work sheet for the analysis
- Performance of analysis (Library, Museum Shops, Archives, Artists, Art Galleries, ...)
3. Design of audit concept
3.1 Draft concept
- Definition of scope
- Selection of suitable tools
- Design of work sheet(s)

RN_D1v01.doc REGNET IST-2000-26336 Page 10 of 193
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3.2 Adjustment with Partners
- Distribution to all partners

- Enhanced feedback by partners (content provider, leader of 1.4/1.6)

3.3 Final audit concept
- Work Sheets
- Help to perform the audit

4. Data collection and analysis

5. Evaluation and Reporting
Table 1: Work plan of task 1.1

The following partners were directly involved in WP 1.1:

Partner Name Acronym Task

Information & Management IMAC Task Leader: Task Management, design of work
Consulting, Berlin, GERMANY sheets, performing/co-ordinating the audit, IR 1.1
AIT - Angewandte AIT Contribution to IR 1.1 (Conceptual issues),
Informationstechnik GmbH, Design of work sheets

Graz, AUSTRIA

Osterreichische ONB Best-Practice picture archives, Processing of
Nationalbibliothek, Wien, audit, Co-operation in theme inventory.
AUSTRIA

Stockholm University Library, | SUL Best-Practice libraries, Processing of audit, Co-
Stockholm, SWEDEN operation in the themes inventory.

Kungl. Vetenskapsakademien |KVA Processing of audit, Co-operation in theme
Royal Swedish Academy of inventory.

Science, Stockholm,

SWEDEN

Lansmuseet pa Gotland, Visby | LMG Processing of audit, Co-operation in theme
SWEDEN inventory.

Naturhistorika riksmuseet NRM Processing of audit, Co-operation in theme
Museum Shop, Stockholm, inventory.

SWEDEN

TARX nv, Hofstade, BELGIUM | TARX Processing of audit, Description of themes

approach, Leader of expert group themes.
Definition of user requirements according to
theme-based approach

Stedelijke Musea Mechelen, MECH Processing of audit, Co-operation in theme

Mechelen, BELGIUM inventory and theme-based approach (expert
group)

Museon, Den Haag, MUS Best-Practice museum shops, Processing of

NETHERLANDS audit, Co-operation in theme inventory and
theme-based approach (expert group)

Fratelli Alinari SpA, Florence, |ALI Best-Practice picture archives, Processing of

ITALY audit, Co-operation in theme inventory.

Consorzio Civita, Rome, CcC Best-Practice museums, Processing of audit, Co-

ITALY operation in the themes inventory. Results &
Experiences of Hypermuseum.

Institute of Computer and ICCS Best-Practice artists/art galleries, Processing of

Communication Systems, audit, Co-operation in the themes inventory.

Bulgarian Academy of
Sciences, Sofia, BULGARIA
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Granollers City Council, GRAN Processing of audit, Co-operation in theme
Granollers, SPAIN inventory.

SPACE S.r.l, Prato, ITALY (SPAC), Instituto Andaluz de Tecnologia, Sevilla, SPAIN (IAT),
ZEUS Consulting S.A., Patras, GREECE (ZEUS)

Table 2: Partners involved in WP 1.1

2 Current Practice

The description of the current practices on the content providers’ side was part of the overall audit
concept. The analysis of the current situation should provide necessary requirements for the planned
tools and the portal — the actual situation gives the framework for the whole system development in
order to assure an adequate consideration of individual needs of all partners. In order to collect
standardised information and data about the different collections to be integrated in the REGNET
portal, about technical equipment, currently used software tools, data formats and supported
functions, an audit worksheet was sent to the content providers asking for the necessary information
(Appendix 2). The main results are described in this chapter. The complete audit results can be found
in the document section of the project server.

2.1 The collections

This chapter provides a short introduction to the different providers and the collections that will be
included into the REGNET System. The participating content providers have in fact usually more than
one collection but made suggestions about parts (e. g. about small thematic collections) to be
integrated. [Table_3]gives an overview of the different collections of the content providers - the final
decision about the collection type and the amount of objects to be integrated in the portal have to be
made dependant on digitising plans and policies within the project (WP 2) maybe also with regard to
the theme-based approach and the selected themes (see Chapter j5). Further information given about
the collections can be found on the project server.

Short Name | Collection Description

ONB Picture Archive (catalogue) | The digital image catalogue for the picture
archive based on the typewritten card catalogue
developed in the 1930s (1,207.305 catalogue
cards). Various thematic focus, e. g. Habsburg.
http://www.bildarchiv.at

SUL Rare Book Collection The Rare book collection (owned by KVA,
maintained at SUL) with books and maps.
10.000 objects, selection with regard to covered
themes (e. g. botany, zoology)
http://www.sub.su.se

KVA Portrait Collection The Portrait Collection with portraits (2000) and
photos (15.000), and manuscripts selection
necessary (themes).

LMG Museum Shop Cultural history collection in the museum with
40.000 records and 5000 images in the picture
archive, it was suggested to integrate objects of
the museum shop. http://www.gotmus.i.se

NRM Museum Shop 2000 objects in the museum shop: books,
textiles, fashion, jewellery, surrogate animals
CD-ROMs and CDs, video, posters, postcards
etc. http://www.nrm.se . Selection of about 100
objects for REGNET
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MECH Museum Collection 12.000 objects: visual art, historical relics and

applied art (crafts), selection according to
thematic focus "Gods and Saints", Gilt Leather.

MUS Museum Collection Different object types (art, machines, textiles,
films, videos, documents etc.): about 300.000
objects, selection according to themes: leather,
gods and saints, measuring and science.
http://www.museon.nl

ALI Photo Archive Archive with 3,5 Mio. objects out of different
areas of interest, more than 65.000 digitised from
originals (films, slides, vintage prints,
daguerreotypes, collotype, and stereotypes).
Selection necessary. http://www.alinari.it

ICCS Art objects Works of Bulgarian Artists (UBA) (paintings,
graphics, sculpture, design, ceramics, jewellery,
textiles etc.): about 500 objects. Probably also
objects of Russian artists could be integrated
(SUSU). http://www3.iccs.bas.bg

GRAN Art objects Works of visual art (paintings, sculptures,
installations, net art etc.) from 30 young artists
from Granollers.

Table 3: Collections of content providers

Art objects could be provided by GRAN and ICCS. Both collections belong to the domain "Artists &
Art Galleries". INcivics, the Municipal Project of Young Artist’s project of the Ajuntament de Granollers
(GRAN), was founded in October 1994 as a platform for young artists from the area of Granollers,
Spain. The collection chosen for REGNET contains the work of about 30 artists; information of the
total number of objects was not given yet. The objects will be chosen from paintings, sculptures,
installations, photography, etching, video art and net art of contemporary artists. The portal of the
Union of Bulgarian Artists (UBA, represented by the Institute of Computer and Communication
Systems at the Bulgarian Academy of Sciences ICCS) gives access to collections of about 500 art
objects of contemporary Bulgarian art - stored, exhibited, offered by the members of the UBA (about
2700 in Bulgaria). The art objects are classified according to the Union's administrative organisation in
15 chapters: painting; graphics and illustrations; sculpture; critique; caricature; art space design;
scenography; restoration; wall painting and monument art; design; ceramics; graphical design; new
media and non-conventional forms; wood carving; jewellery; textile. The portal will operate as a
permanent virtual gallery for the Union members.

In the domain Museums and Museum Shops collections of MECH, MUS, NRM and LMG are
relevant. The Stedelijke Museum of Mechelen (MECH), Belgium, with its three houses Hof van
Busleyden, Schepenhuis and Brusselpoort keeps around 12 000 objects strongly linked with the
history of the city of Mechelen and the surrounding regions. It contains objects of visual art
(sculptures, paintings, graphics), archaeological items (archaeological findings, instruments, utensils,
documents, coins) and applied art-crafts (silver, bronze and copper, gilt leather, lace, furniture,
tapestry, glass and ceramics, etc.) with a few thousand of items each. MUS The Stichting Museon,
Netherlands, describes itself as a museum with an “educational mission”. It contains 300 000 objects
(3 D, documentation, images) like machines, textiles, stuffed animals, fossils, minerals, films, videos,
images and documents, covering themes as natural history, physics and technology, history,
archaeology and ethnography from prehistory to present time. For the REGNET project the Museon
will use contributions from the ethnography, history and the physics and technology sections of its
collections. Objects to be used will have to fit into the following themes:

e Leather
e Gods and saints
e Measuring and weighing

e Science
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The Naturhistoriska Riksmuseet (NRM), the Swedish Museum of Natural History, has collections with
a total object number of 9 million items. They cover topics of natural history such as botany, zoology,
geology, palaeontology and astronomy from the start of the evolution to the 20" century. The museum
shop, which will be part of the REGNET project, contains around 2000 objects like books, presents,
surrogate animals, posters, CDs, calendars, paperwork textiles, reproductions, postcards, maps,
stones, minerals and jewellery. Part of the stock is changed according to actual exhibitions, tax costs
etc.

The Lansmuseet pa Gotland (LMG), Sweden, presents around 40 000 cultural history objects from the
Stone Age to the present day. In addition it maintains a picture archive with over 5000 records. The
museum shop offers copies /originals from various fields of the museum collection and handicrafts and
its stock is scheduled to be the Lansmuseet’'s contribution to the REGNET project. They are also
contributing to the SAINTS-theme.

ALI and ONB are the main partners for the domain Picture Archives. Fratelli Alinari (ALl) is the
leading lItalian picture archive, keeping 7.500.000 photographs done by 5000 different photographers.
3.500.000 belong to Alinari itself. The pictures cover a wide range of topics like art, architecture,
travelling, agriculture, industry, history, movie, fashion, theatre, science and technology from 1852
until today. The database is already online offering access to the collection database along with e-
Business functionalities; a great know-how in the field of e-Business and digital watermarking is
available through this partner(http:/business.alinari.it). Figure 2]is a screenshot of the business site of
Alinari.
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Figure 2: Screenshot Alinari Business Site

Die Osterreichische Nationalbibliothek, the Austrian National Library (ONB) keeps around 1,5 Mio.
pictures in its "Portratsammlung, Bildarchiv und Fideikommissbibliothek". It features topics as the
Habsburgs, especially the Emperor Franz Joseph, Elisabeth and other members of the imperial family,
topographical and architectural photographs: with special focus on Austria and Vienna, contemporary
history: e.g. the photo archive of the United States Service 1946-1955, portrait photography of artists,
politicians, scientists, celebrities and outstanding persons, theatre photography: e.g. the Salzburg
festival and special collections of individual photographers (focussing on architecture, landscapes,
foreign countries, theatre, celebrities, portraits, reportage) mainly from 1850 to the present day. The
online version of the picture archive is already available as a test version (http://www.bildarchiv.at) and

REGNET IST-2000-26336

Copyright © 2001 The REGNET Consortium
No part of this document may be reproduced, in any form, or by any means, without prior written permission
of the REGNET Consortium.

RN_D1v01.doc Page 14 of 193



*

e

-~

*

7=y REGNET Deliverable Report D1

3 Cultural Heritage in Analysis of the State-of-the-art and Version 01
\ T4 Regional Networks Development of Concepts Date: 2001-09-30

could serve as another best practices example, especially with regard to the professional search

options along with the design (.

The 4" domain identified as relevant for the project is the domain of Libraries to which the Swedish
partners SUL and KVA could be assigned. The Stockholm University Library (SUL) and the library of
the Royal Academy of Sciences (KVA) merged their collections in 1978. The whole library catalogue is
available at http: http://cat.sub.su.se. For the REGNET project both partners decided to contribute the
Rare Book Collection which is owned by the KVA, but placed and maintained at the SUL. The Rare
Book Collection contains about 10 000 books, manuscripts and maps about natural history (zoology,
botany, travel, physics, and astronomy) from 15" to 19" century. The Royal Academy of Sciences is
however mainly an archive and as such they contribute a selection of their portraits and surrogate
instruments to the REGNET project.

Further collections (or parts of collections) could be supplied by AIT and IMAC. AIT has a license
agreement with the owner of the "Basler Plakatsammlung" with a large amount of digitised posters
(34.000). The collection is available for testing purposes. Likewise parts of the "Datenbank Schweizer
Kulturgter" and objects out of the Habsburg Project by IMAC could be integrated. The final decision
about possibilities to integrate parts of the Musei Capitolini through CC is still open.

Anfragen

das Bildarchiv
Priésentationen einfache Suche BILDARCHIV

Suche:
Suche

& |1 | |4 ntemet

Figure 3: Screenshot Bildarchiv ONB

The collection-overview shows that the "potential” content basis for the project covers a variety of
themes and categories of items: From visual art to historical relics, from books to presents and toys
offered in the museum shops. A selection has to be made which takes into account the goals of the
project, the needs of the potential end users, the available personnel and financial resources, and
already catalogued and digitised objects. This task is dedicated to WP 1.2 “Development of
Documentation and Digitising plans”.

2.2 Software and Hardware architectures

The existing technical infrastructure on the side of the content providers must be supported — all tools
for the “professional” users should consider their technological equipment and future planning. The
platform for the professional usage must be processed in the given environment — a requirement
which is especially in the light of Internet technologies a standard claim. Therefore a summarization of
the corresponding results of the audit is not really necessary. Moreover not all partners managed to
answer the questions on technical requirements.
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As far as possible a comprehensive overview of the results in terms of used operating system (OS),
database management systems (DMS), available application software (AS) and network architectures
(NWA) and software will be given in @ All missing information is marked by N/A. (no answer);
partners who did not answer are not listed in the table.

The basis in almost all cases is a windows-based operating system (NT, 2000, 98, 95) and the usage
of Microsoft Office. PCs are connected in networks based on standard network protocols. Relevant
application software is mostly domain-specific and will be commentated in the next chapter as well as
migration plans which concern mainly data management issues (collection management), e. g. the
planned introduction of museum collection management systems, shop systems for the museum
shops etc.

Short Name | Environment
(O DMS AS NW Other Remarks
ONB Win NT | Star MS Yes About 200 each, 30 in the
4.0, Win Office | (Client- picture archive.
95, Win Fil Server)
2000, re”
Linux maker,
(Partly) Allegro
KVA Win MS Yes
2000 Office
2000
SUL Win Oracle MS Yes About 250 simultaneous
2000, office users.
NT 2000
SUN ) Voyager
Solaris Oracle-
based
library
manage
ment
system
LMG Win 98 | ADLIB. MS Yes Network standard: Ethernet
Office with RJ45 connections. 60
2000 users.
pro
MECH Win 98 | N/A. MS Yes Network standard: Ethernet
Office with RJ45 connections
2000
MUS Win NT |SqQL, MS Yes Museum network: 100- 10 bit;
Access Office Users: 100, about 90
97/2000 workstations.
ALl No "general" information given, only domain-specific software for image archive
ICCS Linux MySQL N/A. Yes
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GRAN Novell | Novell, MS Network architecture: client —
Database | Office server Number of users: 278
Engin- 97
eering:
Oracle,
Database
programm
ing tools:
Access

Table 4: Hardware and software currently in use

2.3 Data management

The Internet will be the future medium for the exchange and the distribution of cultural heritage. In
order to use the given potential, documentation and digitising of the collections is necessary - a
requirement and claim that the REGNET project recognizes and tries to support. The development of
tools for professional users (the content providers) is one of the main goals in order to build up the
basis for data interchange and search in heterogeneous and distributed collections. Therefore the
analysis of the state-of-the-art of Task 1.1 was also dedicated to the methods, systems (paper-based
systems as well as databases) and standards currently used for the data and collection management.
The REGNET System must cope with diverse technologies and data structures. Whereas not all parts
of the available collections are already catalogued and digitised moreover the degree of
documentation and digitising prescribes the effort and steps necessary to build up a virtual REGNET
catalogue.

In the following paragraphs the state-of-the-art on the side of the content providers is described. The
databases and tools are listed in Chapter the degree of digital storage and the formats used for
formal and subject description of the collections is summarized in Chapter

2.3.1 Methods and Systems

An important precondition for the improvement of access to cultural heritage is the availability of
databases with cultural heritage information (object information, images and reference documents). In
the past years much effort was made to base this development on international standards and
electronic systems. The (software) market offers a number of standard tools to be used - but even
though the conditions were improved and the cultural heritage institutions tried to cope with the new
challenges, the process is still in progress. This assessment is also valid with regard to the content
providers involved in the REGNET project:

e Whereas in most of the cases catalogues (and thereby bibliographic descriptions) of the objects
exist, the transition to electronic systems is not finished. Especially larger institutions have begun
to digitise their traditional card catalogues.

e Some partners already work with domain-specific collection management software (Star, Libris,
Museum Gallery, Adlib) based on international standards (see also Chapter R.3.2). These systems
provide access to parts of the collection; paper-based systems however still are used.

o If digitising activities have already started, the degree of digitising varies. Players like ALl could
provide a substantial amount of digitised objects, while most of the partners which have just
started can provide a smaller selection (on the average some hundred objects).

The detailed description of actual data management per content provider can be found in
Migration plans are also stated there.

Short Name | Data Management Tools & Systems

Documentation Digitising

Paper Databases Others Digital objects | Tools
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ONB Card STAR Software Catalogue -
Catalogue KATZOOM for Cards

searching in

the digitised

catalogue

Digital image catalogue in STAR with 1,207.305 items on the basis of
typewritten card catalogue. STAR will be the new image database of the
Austrian National Library. In addition to the library system ALEPH, STAR will
cover cataloguing, documentation and customer services for the collections of
the Austrian National Library. A test version of this database is already
An enhanced test version is planned for July 2001.

SUL Card Libris, - - -
Catalogue Voyager

SUL is cataloguing in Libris on the basis of MARC. LIBRIS will convert to
MARC 21 by January 1, 2002.

KVA Card - - Images of -
Catalogue objects
Card catalogue for portraits and photos, a minor part of the photo collection is
digitised.
LMG - MS Access - JPEG-Images | MS Access
of objects
MS Access database for records (40.000) and digitised objects (5000).
NRM X Electronic - - -
listing of items
MECH Card Adlib WP, Word - -
Catalogue

MECH has catalogued its objects on 7000 catalogue cards, only a few hundred
of them are recorded by the collection management system ADLIB, some items
are catalogued in WP (40) and Word (120). Plans: The deployment of the
collection management system ADLIB Museum (on going).

MUS X Museum - JPEG-Images -
Gallery of objects

60.000 objects are searchable by an automated collection management
system: the Museum System (Gallery System, 2200 images are digitised).

ALI - X - JPEG-Images Different
of objects Tools

More than 65.000 images are digitised (JPEG) with different resolutions.
Different additional tools for the management of the image database: Digimarc
(ImageBridge Pro) for watermarking, Adobe Photoshop 6 for picture
enhancement, Barco Reference Calibrator monitors for colour accuracy,
X-RITE and ICC Colour profiles for colour calibration, Specific software for DB
management (EasyWeb, EasyCat, and in-house software for e-Business).

ICCS - MySQL for |- JPEG-Images | -
Linux of objects
About 500 objects catalogued in database, only 60 images are digitised as
JPEGs.
GRAN X - - No digitised -
objects
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Most of the objects of the collection are still not catalogued in any way. It is
planned to implement a database system to catalogue the collection and to
design a web site on INcivics as well as the inclusion of the artists and their
works on photography and image (video creation and net art) in the Aire F's
web site (which belongs to the Alliance Frangaise).

Table 5: Data management methods and systems

2.3.2 Data structures and standards

This chapter will give an overview of the data formats in use and summarise these issues according to
the given information. Detailed information on the partners’ data structures (on the basis of internal
standards or own developments) can be found in Appendix 3 of this report if such information was
supplied by the respective partners. The currently used methods for the formal and subject description
of objects in existing paper-based and electronic system could be described in different models:

e content providers that have started with their own database developments (or have not yet
started) use their own data structures developed with regard to practical issues (see example of
ICCS in Appendix 3). The number of fields varies for different purposes,

e content providers using collection management systems are stuck with the standards supported
by the software. These standards are mostly established standards in the corresponding domains,
minor individual adaptations are possible (e. g. ADLIB-supported standards, usage of SPECTRUM
for STAR databases, Libris Marc),

Due to the small number of involved partners per domain, a domain-specific interpretation of given
data is not really useful, no coherent picture could be drawn. Under these circumstances the listing of
standards (no individual developments) given in runs the risk of being isolated cases with no
generalized significance. These restrictions must be considered when interpreting the results.

The subject classification methods and in general the usage of controlled vocabulary are much more
heterogeneous. Adaptations of an international system or own development could only be found in
larger cultural heritage organisations (e. g. ALI which participates in the development of a proprietary
standard in collaboration with the University of Florence). The database and the iconographical tree
have been created following the remarks, suggestions and revisions from several worldwide
museums, libraries, photographers and stock agencies, details in Appendix 3)

The challenge for the design of the ontology node will be the handling of such different vocabularies,
thesauri and classification schemes (for details if available, see also Appendix 3). The development of
the theme-based approach carried out in the project (see chapter 5) provides an additional way to
offer thematic access to object information and objects.

Domain Standards
Formal Description Subject Description
Museum Cidoc Guidelines, Spectrum AAT, TGN
Archive Spectrum, in the future AMICO PND (Personal Norm Data)
Library MARC, MARC 21 Regional System : SAB (Swedish
Classification System)

Table 6: Standards in use in the different domains

2.4 Existing services for internal and external users

The analysis of available services and products on the side of the content providers build the basis for
the development of a product-marketing strategy. One section of the conducted audit was dedicated to
such an analysis which could not and should not claim to be complete in terms of market analysis but
aims to provide basic approaches for the development of a product portfolio for the whole REGNET
System.
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2.41 User Groups

Due to the fact that not only end users, but also internal (professional and business) users have to be
supported and attracted by the REGNET System the listing of existing products and services was
made distinguishing between these groups. With regard to the results of the audit the following users
could be assigned to the groups. Some users may be mentioned in both groups depending on their
actual functions. The provided structure is not the final one but serves the purposes of this report:

e Internal users in the different domains are the staff working on collections (librarians, archivists,
registrars), service providers like restoration employees, photographers, software and image
engineers, staff in the customer services, administrative staff and content and business partners
like artists and art galleries.

e External users (potential end users) are the public users like visitors, students and academics,
children and school classes, tourists, public authorities, as well as users with a professional or
business background like editors, graphic designers, television, publishing companies, business
representatives, art galleries, museums, scientific institutions collectors and buyers.

Each group is indeed bound to different use situations and aims to use the system in different ways
according to the actual professional and private background. As far as objective of WP 1.1 the
description of (future) use situations and use cases would be given.

2.4.2 Products and services

The existing products and services build the "basic" functionality of the REGNET System - as stated
before improvements must be made in order to provide added value not only to users already
envisaged but also to potential new users. Existing services in the different domains as far as stated
by the content providers are listed in able 7 |to Table 10]

Services for internal users Services for external users
Services for the artists and art galleries
(seen as internal users) e. g.:
- Promotion of artists & art galleries L'St.of gctual & previous
* exhibitions
§ - Inclusion of new artists & objects - Products related to art work:
&S |- Preparation of artist's collection on pCcl):)st(c;allSrgso,nﬁ:(last SS e?g:g\'s)n on
» o CD, electronic repositories (also as ’
2 5 online products) - Art catalogues
2 IS . . - Educational services
S © |- Generation of conventional
€ S products related to the artist work
< O (postcards etc.)
(2]
2 - . .
2 For administrative purposes: _ Searchable database
< - Searchable Database - e-Publishing/Virtual Gallery also
® - Reports with predefined selections, e. g.
o For artist d art qalleri list of artists from a city, list of
> in?égallsuss:rns)'a galleries (seen as works per artist/year, thematic
3 Eloctront ) i o selections
2 ) ec rontlr;: (on Ln.e)t repotS| ories, - Auctions/e-Business (Ordering
= access through interne of items)
O - Help Desk
Table 7: Services offered in the domain artists/art galleries
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Services for internal users Services for external users
- Contents for guiding purposes
- List of new items
- Paper catalogue cards I
— ) - Actual exhibitions
o - Printed reports (Content s
S W depending on information wanted) |- Museum shop catalogue
o 8 In principle all features for internal
2 § 2 users could be given to external users.
o | Sh
£
3 - Searchable database
[72]
§ - Image gallery
E - Reports (on demand)
= . .
o - Other functlons provided by - Searchable database
3 collection management system(s), )
= @ e.g. - Web Site
2
= - work set creation - Museum Shop
% - user profiling facilities
% - data entry system
o - data editing system
Table 8: Services offered in the domain museum/museum shop
Services for internal users Services for external users
B | Services for customers (seen as
o H .
S internal users) e. g.: - Man-powered search
&S |- Generation of_prod_ucts like books, |_  Exhibitions
o postcards, artist prints and .
_5 reproductions - Processing of orders
@ S | Services for administrative purposes |- Products like books, postcards,
£ % (for registrars, archivists, editors etc.): prints and posters
< O |- Catalogue cards
g
=
E ) Sea_rchable database/search - OPAC / searchable databases for
! engines objects, fees and copyrights,
§ - Tools for data input and editing formats and quality
g - Tools for image engineering - Online watermarking
_g (cor.npressmn, digitising, etc.) - Online customer service
S I Online help - Remote administration
Table 9: Services offered in the domain picture archive
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Services for internal users Services for external users
0 . . .
c 3 - Conventional library services:
g “E’ - Catalogue cards Searching in the catalogue, loan of
> RT3 items, ...
s Ocw
S
r o | TOOI.S for dgta editing and - OPAC Databases Electronic
o 3 administration .
gs R hable datab g journals, Internet
= - earchable databases an . .
c o -
58 (OPAC) Online Ordering and other

Table 10: Services offered in the domain library

As mentioned before this product portfolio would and should be supplemented by the results carried
out in the analysis of best practice examples (see Chapter and desirable use situations respectively
user requirements (see Chapter in order to be able to compete on the market (with innovative
products and services).

Without anticipating the use case and user requirement description some main conclusions should be
made. With regard to the expectations of the partners and their users especially the necessity of
product improvements and the adaptation of new technologies must be stressed:

o to facilitate the access to cultural heritage. Not all partners can offer online access to object
information and objects, search must be done by visiting the cultural heritage institution, by man-
powered searches or by using the conventional card catalogue and other paper-based
instruments),

e to enhance the information about objects and cultural heritage information by providing additional
possibilities of presentation and searching (e. g. by establishing a co-operative information pool
and electronic market),

e to support and thereby streamline internal processes with the provision of new tools (for data
editing, searching and product generation),

e to use the potentials of the Internet in order to support the exchange with the professional
community and to enhance the marketing activities.

3 Best practices - State-of-the-art

3.1 Methodology of the survey

The best-practice-analysis is one proven instrument in the product development process, chosen in
WP 1.1 in order to assure an orientation of the REGNET portal on the international state-of-the-art in
the field of cultural heritage. By identifying and analysing applications which are in some aspect
outstanding in the different domains, an overview about the market situation should be given. Best-
practice-analyses reveal successful concepts of sites available on the Internet and thereby permit
conclusions for the conception of a new site. Typical and well-established features as well as
innovative ones should be identified in order to be able to compete on the market. Typical features
build the state-of-the-art in terms of minimum requirements and need to be adopted. Practices that
seem excellent can be taken up; worst practices must be avoided. In order to stimulate the
development process the results of this analysis could also provide and thereby allow a "working by
examples".

The analysis followed a questionnaire worked out in order to get standardised data about relevant
applications project. The questionnaire could be found in Appendix 4 of this report. The individual
surveys have been executed thoroughly for the different domains - altogether 28 surveys
supplemented by an additional analysis on shopping carts and checkout interfaces. Table 11]lists the
partners involved in the analysis and responsible for the submitted data.
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Partner Domain Analysed Sites
SUL Libraries ELISE Il http://nile.dmu.ac.uk/
elise/el_demo_screens/new_grey/demo.htm
The British Library homepage http://www.bl.uk/
Helix http://www.helix.dmu.ac.uk/
Libris http://www.libris.kb.se
Visual Arts data service http://vads.ahds.ac.uk/
ONB: http://www.onb.ac.at
CC Museum Istituto e Museo di Storia della Scienza di Firenze
http://galileo.imss.firenze.it
Louvre http://www.louvre.edu/
Metropolitan Museum of Art http://www.metmuseum.org
Museum of Modern Art http://www.moma.org/
Museo della Scienza e tecnica “Leonardo da Vinci” di Milano
http://www.museoscienza.org/
MUS Museum British Museum Company http://www.britishmuseum.co.uk
Shops Brooklyn Museum of Art http://www.bmashop.com
Louvre Museum Shop http:// www.louvre.
Metropolitan Museum of Art http://www.metmuseum.org
Museumshop.com http://www.museumshop.com
Rijksmuseum Museum Shop http://www.rijksmuseum.nl
SmithsonianStore.com http://www.smithsonianstore.com
The analysis was supplemented by an analysis of the site
http://www.dack.com/web/shopping_cart.html regarding shopping carts.
ONB Picture Bildarchiv zur Kunst und Fotografie in Deutschland
Archives http://bildindex.de
f1 online http://f1online.de/
National Archives and Records Administration / NAIL
http://www.nara.gov/nara/nail.html,
http://www.nara.gov/research/jfk/jfk_search.html
The analysis was supplemented by ALI for CORBIS (U.S.A.) http://www.corbis.com,
BRIDGEMAN (U.K.) http://www.bridgeman.co.uk/ and SCALA (ITALY)
http://www.scala.firenze.it/
ICCS Artists/Art AskArt http://askart.com
Galleries Workingwithartists http://www.workingwithartists.co.uk
Art Gallery online http://www.art-gallery-online.org
Artcnet.com Fine Art Gallery http://www.online-artgallery.com
Christie’s http://www.christies.com¢hristies.com

Table 11: Responsible partners for the Best-Practice Analysis and analysed sites

All sites evaluated are accessible on the internet, the whole analysis was restricted to features which
are offered for free to "public" users, conclusions drawn out of the conducted analyses must be
consequently restricted to the "visible" side of the application. Emphasis was laid upon:

e the description of the underlying content base and services related to the content, especially
services offered for search and retrieval, e-Business-activities, "personalisation" and user profiling

(value added services),
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e addressed user groups (as far as recognisable) and use scenarios (as typical user questions
which could be answered)

e chosen methods for the object presentation and user access methods, i. e. navigation aids,
access for special target groups etc.

Chaptersummarizes the main results in the different domains by resuming especially the best-and
worst practice statements. Detailed conclusions relevant for the functional design of the REGNET
portal were taken into account at several stages of the development process, some results will be
picked up in the context of this report in connection with the description of use cases (Chapter E} The
complete work sheets filled in by the partners could be found on the project server. The whole analysis
will be completed by taking a look at another European project "The Hyper museum" which offers
further hints to new access methods to cultural heritage. Due to the importance of theme-based
concepts which are of specific relevance to the REGNET portal the concepts realised in this project
offers further hints to the later REGNET portal.

3.2 Best practices in the different domains

All results presented in the chapter aimed to give a short description of the analysed sites and to
stress the specific features detected as possible best practice examples for the technical development
of the REGNET System. Each sub-chapter follows a specific structure: the analysed sites are listed
with name, URL and provider. For each site a short description will be provided and in order to stress
the relevant conclusions at the end of this description the best practice features will be highlighted. If
necessary and possible each chapter is summarized at the end with regard to conclusions relevant for
the REGNET project.

3.2.1 Best practices in the domain Libraries
The analysis conducted for the domain Libraries comprises 5 applications which are listed in Table 12

ELISE Il is an interesting project with regard to the realized distributed system even though it has not
started as a working system. The main components of the system are a searchable database, the
ordering of documents/photos etc. and the financial information section. Interesting best practice
features could be as mentioned before the distributed system based on standards such as Z39.50 and
Dublin Core. According to the information given on the demonstration system "an enhanced web
server manages multiple distributed search queries, using the Z39.50 Search/Retrieve protocol. The
DBIS then determines which databases should receive the search query, and sends the appropriate
messages. Replies come back from each database management system relating to the number of
records found matching the query. These results are passed back to the BROKER and then on to the
JAVA user interface for display. Database suppliers can continue to manage their own data, so
material is always up to date. And, using International standards, it is relatively easy to expand the
system to include more services.” Other best practice statements refer to the well structured, logical
and easy to use-interface and the catalogue which is powerful with a simple and advanced search
interface (web-interface). A thesaurus is implemented and there is a link between the images, so that
a group of images can be displayed.

Best-Practice features: Distributed system based on standards. Well-structured system, logical
and easy to use. Powerful catalogue with a simple and advanced search interface. Thesaurus
and linkage between images.

The British Library homepage. This site gives access to the many different services of the British
Library, e. g. searchable catalogues and digital library, picture library and commercial transactions.
Especially the catalogues follow a high standard interesting for the project. The Digital Library has the
highest possible standard in selection, quality of images and catalogue. The Background story of
selected books and manuscripts is scientifically correct and well written which makes it interesting for
the ordinary reader as well as the professional. There is also access to background description of
related themes. The handling of themes and backgrounds is well worth studying for the REGNET
project. The information is well organised. The different catalogues OPAC and web have high
standards. Nice features are relevance ranking, including of items of different dates (as recent as 2
days ago), possibilities of refining the search after seeing search results. There is integration between

RN_D1v01.doc REGNET IST-2000-26336 Page 24 of 193

Copyright © 2001 The REGNET Consortium
No part of this document may be reproduced, in any form, or by any means, without prior written permission
of the REGNET Consortium.



*** REGNET Deliverable Report D1
b N Cultural Heritage in Analysis of the State-of-the-art and Version 01
\ T4 Regional Networks Development of Concepts Date: 2001-09-30

the catalogue and other services, such as ordering of documents and a very well functioning delivery
service.

Best-Practice features: High standard catalogues. Background stories of selected books and
manuscripts and background description of related themes. Nice features in the OPAC:
relevance ranking, refining the search. Integration between the catalogue and other services.

Name URL Provider

ELISE Il http://nile.dmu.ac.uk/ DeMontfort University
elise/el_demo_screens/new_grey/demo.htm

British http://www.bl.uk/ The British Library

Library

homepage

Helix http://www.helix.dmu.ac.uk/ DeMontfort University United

Kingdom. The rest of the
consortium: Hulton Getty Picture
Collection, St. Andrews University
Library, Social and Political History
of Great Britain

Libris http//:www.libris.kb.se The Royal Library Stockholm
Sweden

Visual Arts | http://vads.ahds.ac.uk/ The Visual Arts Data Service

data service (VADS) which is based at The

Surrey Institute of Art & Design,
University College. VADS is a part
of the Arts and Humanities Data
Service (AHDS). The AHDS and
VADS are funded by the Arts and
Humanities Research Board
(AHRB) & the Joint Information
Systems Committee (JISC).

Digital http://www.onb.ac.at The Austrian National Library
Image
Archive

http://www.bildarchiv.at

Table 12: Analysed sites in the domain Libraries

The Helix service is developed from a project led by De Montfort University and commissioned by the
JISC to investigate the needs of the UK Higher Education community in relation to the digital storage
and network delivery of image based information. The final report is titled Proposal for an Image Data
Resource service and can be obtained from the JISC. There are 52.000 high quality images free to
Higher Education. DMU provides 15.000 images from the National Arts Slide Library, Leicester Record
Office, Leicester City Museum, Hartill Art Association and the University of Leicester (Department of
Local History). Hulton Getty Picture collection provides 15.000 images from the 2.5 million in the
Picture Post collection, St Andrews University Library provides 15.000 images mainly from the James
Valentine collection (a postcard archive of photography over the past 100 years) and items from
George Cowie and Robert Adam collections. The Social and Political history of Great Britain (The
SPHB collection) is considered the best known library in the world on photojournalism. From this
collection 7.000 images are provided from 6 themes, spanning the period 1859 to the present.

Best-Practice features: Good quality of the images. Fast system and easy-to-search database.
Full record information could be displayed with technical fields and classification, subject and
description fields.

Libris is the Swedish database for the input of Swedish research and special libraries containing
around 6 million records. It is the database for the National Swedish Catalogue. LIBRIS database also
contains books, journals, journal articles, posters and Swedish imprints before 1700. Swedish imprints
before 1700 is a pilot study serving a number of purposes, of which the all-embracing one is to attain
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suitable methods for bibliographic description and computer based solutions when presenting material
from the Royal Library's (KB) older collections. Older publications have always been of interest to the
general public but have not been easy to access. By presenting these items in this format they are
made more readily available for the merely interested as well as the specialist. It also has the added
advantage of serving the books in a protective capacity. One objective when digitising older
publications is to attain a certain level of quality in the reproductions to render the reading and
handling of the library's own copies as superfluous. The project can be looked upon as an "exhibition»
addressing itself to an interested general public and researchers well conversant in the history of
books. The selections have been made to correspond with different subject fields and different periods
in time during the 16th and 17th century. Suitable for the REGNET System are some features from the
catalogue. The book-titles can be retrieved from the LIBRIS database. The texts fit in with the idea of
themes in the REGNET project. Good quality in cataloguing and the linking between traditional
catalogue and the web is interesting.

The LIBRIS web-catalogue is on the whole clear and user-friendly. The catalogue composes of a short
version and a full version with a number of search options. The format with title, author etc on display
at once is probably more user-friendly for inexpert searchers than the traditional Z39.50 “pull-down
approach”.

Best-Practice features: LIBRIS database with texts fitting in the idea of themes. Good quality in
cataloguing, clear and user-friendly interface. User-friendly format with title, author etc. Linkage
between traditional catalogue and web.

The Visual Arts data service (VADS) provides Internet access and preservation of its collection of
visual arts in digital form. VADS aims are to provide collections of visual arts digital resources and
advice for their creation, to preserve visual arts digital resources to ensure their long-term use, to
promote good practice for the creation and use of visual arts digital resources. All collections are
provided via the Internet in suitable web-delivery formats. Resources delivered by VADS include:
Image databases from the Imperial War Museum, Fashion, National Arts Education Archive and the
Design Council Archive. Best-practice arguments result out of the provided Best practice on Creating
Digital Resources for the Visual Arts: Standards & Good Practice and again the catalogue with
different types of object presentation. The catalogue is good with a simple and advanced version. It is
possible to limit the search to a number of different aspects and the design of the catalogue is quite
clean. The system is fast. The presentation of results is clear with images in thumbnail size, snapshot
and also possibility to enlarge the format.

Best-Practice features: Catalogue with a simple and advanced version. Search limitation. Result
presentation with images in thumbnail size, snapshot and possibilities to enlarge.

Many libraries, archives and museums are currently planning to convert their card catalogues. They
could be advised to study the Digital Image Archive project undertaken by the Austrian National
Library. The main target for the project was to create an efficient model for the Digital Image Archive.
The project shows a good example of how you can improve the access to the library collection and
also exploit traditional collections based on existing organizational structures. The project has
implemented a digital image catalogue from the library’s card catalogue of ca 1.1 million cards. Entries
are continuously linked to digitised images, displaying a thumbnail view of the image. The indexing
software was programmed in the library and the indexing presents unique features such as
geographical area codes and a topographical index. Following political or geographical borders,
auxiliary lines were drawn in one atlas and two maps of Austria and the different areas were
numbered from 1 to 247. This system allows you to search the files for geographical pictures of
specific areas, an interesting feature for a regional project like REGNET. The experience and
knowledge coming from this project is an asset to the REGNET project.

The best practices in this domain reveal the necessity of a high cataloguing quality and advanced
search features. All listed sites could serve useful hints to the development of enhanced search
functionality also based on distributed systems. According to the analyses a search functionality must
offer search masks for the simple search as well as for advanced search, have to provide subject
access by integrating multilingual thesauri and other thematic classifications schemes. Added value
could be provided by well-structured relevance ranking features and possibilities to refine and store
searches for later use.
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3.2.2 Best practices in the domain Museum

The analysis conducted for the domain Museum comprises 5 applications, which are listed in
13.

The Istituto e Museo di Storia della Scienza di Firenze is a science museum and library web site
which offers a searchable database for the Library and thematic exhibitions in the museum section. It
could offer as a good example of a thematic museum and shows possibilities of the integration of
library and museum collection. Also interesting is the experimentation with WAP services.

Best-Practice features: Integration museum - library. WAP services. Thematic access. Worst
practice: no multilingualism, no searchable database in the museum section, weak interactivity.

The Louvre web site serves as an example of a web site providing educational resources for
students and teachers along with an editorial tool that allows to publish individual products. The main
focus of the analysis was the educational site of the museum. Another interesting feature is the
thematic access and the search functionalities for the huge museum collection with good a quality of
texts and tales related to an author.

Best-Practice features: Easy and direct navigation. Big collection. Good quality of text and tales.
Interactive tool that allows user to publish his/her own final product. Worst practice: only in
French, relatively slow.

The Metropolitan Museum of Art Museum portal offers a searchable database, online thematic
exhibitions, educational resources and an online store. The main reason for inclusion is the existence
of community-based services to improve interactivity and "personalisation”, by offering e. g. the
possibility to create own galleries and calendars.

Best-Practice features: Easy and direct navigation, big collection. Strong interaction with the
user (sense of community). e-Business applications of its store. Worst practices: No online
access for physically impaired, only in English.

Name URL Provider

Istituto e http://galileo.imss.firenze.it Istituto e Museo di Storia della
Museo di Scienza di Firenze

Storia della
Scienza di
Firenze

Louvre http://www.louvre.edu/ Musée du Louvre

Metropolitan | http://www.metmuseum.org Metropolitan Museum of Art
Museum of
Art

Museum of | http://www.moma.org/ MOMA
Modern Art

Museo della | Http://www.museoscienza.org/ Museo della Scianza e tecnica
Scianza e “Leonardo da Vinci” di Milano
tecnica
“Leonardo
da Vinci” di
Milano

Table 13: Analysed sites in the domain Museum

The Museum of Modern Art also provides a portal with typical features like online exhibitions,
educational resources and online store. Besides the impressive content base outstanding features are
the interactive games and the e-Business applications of the store which allows the ordering of real
goods and digital objects. A thematic access is provided through topics like architecture and design,
drawings, film and video, painting and sculpture, photography, print and illustrated books, a search
functionality for the collection is missing.
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Best-Practice features: Interactive games, e-Business applications of its store. Worst practice:
No search through the collection, only in English.

The web site of the Museo della Scianza e tecnica “Leonardo da Vinci” di Milano is again a good
example for an interaction between real and virtual museum which offers a virtual navigation with
interactive features. Multimedia elements are strongly integrated: The Leonardo collection is realised
as a 3D museum, moreover the “Webtalk” technology (by Milan polytechnic) allows walking or flying
tour of rooms and cloisters, to operate a number of Leonardo machines, to see other visitors, follow
their movements and chat with them and to join a group.

Best-Practice features: Multimedia elements/virtual tours. Multilingual site (ltalian, English and
French). Agreements with other providers for on-line purchase of related publications.

According to this part of the whole analysis the keys to success for cultural online services are tailored
content focusing on the quality and functionality as well as the addressing of specific groups of users.
Following the theory of virtual communities corresponding features with a high degree of user
participating and involvement could support the user satisfaction and loyalty. It gives an insight in
possible personalisation features, the screenshot shows the excellent calendar of the Metmuseum
with the possibility to set one’s own .

2 The Metropolitan Museum of Art - Calendar - Microsoft Intemet Explarer

Datei Beabsiten Ansicht Favorten Estiss 2

CALENDAR

SERRCH SET MY
FOR EVENTS MET CRLENDAR

S ~| 2001 =
=» =200 =) Today: September 27, 2001

S M T WTEF S m [T meT catenoar | [ spECTAL EvAIBITIONS
(23 [+ ]5]s |2 s [

Museum Highlights

91011121314 ] 15|
mmmmmm Anintroduction to the Metropolitan's diverse and
EEIBEIEI

% encyclopedic collection of art from all carners of the
warld, from the earliest times to the present
Free with Museurn admission
10:15 am., Great Hall

“ Please (( REMIND ME | EMAIL A FRIEHD

sign our
guestbook. I
Great Paintings: East and West
Special Offers An introduction to the wide scape of the Museum's rich
for Members painting collections, from early Chinese scralls to
ﬁ i online Modern art
B Free with Museumn admission

10:30 a.m., Great Hall

( REMIND ME [ EMATL A FRIEND

Get definitions and
general information about
the event types at right in
Events & Programs.

GUIDED TOUR

Subscribe to aur European Period Rooms and Decorative Arts
mw A survey of 17t and 18th century Westerm European
interiors and decorative arts, including architectural

Find out how to elements and contemparary artworks and furnishings
travel with the ket Free with Museumn admission
. 1045 a m., Great Hall 1]

Figure 4: Screenshot of calendar of Metmuseum

lists possible services of cultural organisations in the web whereas not all features actually
build the state-of-the-art. Most web sites are still restricted to publishing purposes by presenting the
collections, offering thematic access and informing about exhibitions. "Innovative" approaches are
related to the enhancement of transactions through the web site (mainly e-Business applications) and
the improvement of the communication not only with the provider but also within the community.
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3.2.3 Best practices in the domain Museum Shops
Museum Shops

3.2.3.1

Figure 5: Services of cultural organisations

The number of museum web sites is already vast and the number of museum shops online is quickly
rising. Due to the many ways in which one can structure a museum shop it eventually turned out to be
impossible to integrate all features used by the larger museum shops into one (understandable)
spreadsheet. In this study 56 museum shops were studied of which 7 were dealt with in more depth

(Table 1),

Name

URL

Provider

British
Museum
Company

http://www.britishmuseum.co.uk

The British Museum

Brooklyn
Museum of
Art

http://www.bmashop.com

Brooklyn Museum of Art

Louvre
Museum
Shop

http://www.louvre.fr

Louvre Museum

Metropolitan
Museum of
Art

http://www.metmuseum.org

Metropolitan Museum of Art

Museumsho
p.com

http://www.museumshop.com

Museumshop.com

Rijksmuseu
m Museum
Shop

http://www.rijksmuseum.nl

Rijksmuseum Amsterdam

Smithsonian
Store.com

http://www.smithsonianstore.com

SmithsonianStore.com

Table 14: Analysed sites in the domain Museum Shops

Best practice feature of the shop of the British Museum Company is the visual hierarchical system
tree (VHST): this is a partial site map of the categories and subcategories. It is a fast site although the
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web site design is not optimal: The background shows too much white to give it a more professional
appearance.

Best-Practice features: Visual hierarchical system tree (VHST).

The Brooklyn Museum of Art is the best practice example with regard to the web design. Interactive
tools enhance the value for visitors, e. g. mail to a friend. All products have also the reduced price for
museum members depicted beside the standard price. Not so good is the need to update the basket
when the number of the same item has increased or decreased. It is not possible to order from outside
the US due to the compulsory data entry in the shipping sheet.

Best-Practice features: Beautiful web design, Mail to a friend, Membership discounts.

The Louvre Museum Shop with 3D pictures, examples of the "product" ("Click here to browse some
pages of the book", "Click here to get the original painting", Multimedia: "Click here to get a video
sample"). Guided Search and user guide. Apart from the categories on the starting page there is also
a (for most part overlapping) division with a more pictorial approach. Order tracking is possible, the
payment is possible both by credit card and check. Restrictions: The web site design is not optimal:
The background is not filled in on most pages which does not give a professional appearance. The
possibility to become a member is hard to find and no advertisements for member benefits are to be
found on the site except when checking out. The site is somewhat slow.

Best-Practice features: Browsing by examples. Guided search. Pictorial approach on the
starting page. Enhanced payment possibilities.

Metropolitan Museum of Art: Features of relevance are the gift guide, best sellers, track your order,
become an affiliate and the suggestion for related items. For several products more than one type is
available, e. g. different sizes for rings or T-shirts. All products have beside the standard price also the
reduced price for museum members depicted Payment possible both by credit card and check. The
start page has too much text and items; it should be more clearly structured.

Best-Practice features: Many value added features like gift guide, best sellers, affiliate
programmes.

The starting page of Museumshop.com is very well structured, even though it has many functions
available. Outstanding are: create a wish list, gift certificate, become an affiliate, search by museum,
search by artist, search by period, 3D exhibition room, gift finder, bestsellers. For PCs with a slow
connection the 3D presentation is not something to enjoy, the site is somewhat slow. Not so good is
also the "E-Showcase": after starting this feature and in case of a slow connection it is not clear how to
disable the “E-Showcase” view and return to the normal presentation.

Best-Practice features: Also a variety of products and services, search functionalities.
Bestseller. Many value added features like gift guide, best sellers, affiliate programmes.

Rijksmuseum Museum Shop: Most sites have the items ordered only by type of product: jewellery,
sculpture etc. This site also has the items sorted by theme: e.g. marriage. Depicted by a scrollable
picture gallery. Restrictions: The site has a limited number of other features, e.g. customer services,
gift ideas, etc.

Best-Practice features: Ordering of items by themes. Presentation modes in the picture gallery.

SmithsonianStore.com Start page is very well structured, even though it has many functions
available. Site is fast. Features: Become an affiliate, gift finder, and best sellers: world favourites e-
mail this item to a friend.

Best-Practice features: Product portfolio.

All analysed applications offer a variety of features - some of them are outstanding not only for
museum shops but also web sites in the cultural heritage sector in general. Besides the claim of an
attractive web design the concept of the REGNET shop(s) must incorporate at least the following
features which build the state-of-the-art in this domain. The search and browsing functionality must
include different search options, e. g. a direct search as well as a browsing in predefined categories
(e. g. keyword, museum, artist, period, highlights of most popular items). The overall structural
categorisation of museum shop items could be presented in a visual hierarchical way as realised at
the site of the British Museum Company (Figure 6].
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Figure 6: Screenshot of starting page of British Museum Company

The user must be supported not only by comprehensive help features (e. g. a user guide) and direct
helps for a better orientation but also by customer services which facilitate feedback and thus the
possibility to optimise the online ordering. Customer services may contain: inquiries & information,
"Give us your opinion", track the order. In order to enhance the orientation the shop directory must be
permanently visible during the whole session.

The presentation of items should include not only the normal object information but also in-depth-
information if available, e. g. a relation to a story database and the display of related objects must be
presented along with the single items. If an item is not available at the moment this information must
be displayed and a new supply initiated.

Moreover special features like the creation of own wish lists, gift guides and certificates and the
forwarding of items (and searches) to a friend and the suggestion of new items could enhance the
customer loyalty. Special offers for members like newsletters, corporate gifts and special advantages
bound to a membership like discounts build incentives for regular visits and orders.

3.2.3.2 Shopping Carts and checkout interfaces

The analysis of museum shops was completed by a short report about principles of the design of
shopping carts and checkout interfaces. This analysis was based on the site of dack.com from which
most of the information in this section was taken (http://www.dack.com/web/shopping_cart.html).

Basic elements of shopping carts are: Item number, quantity (in an HTML form box so the quantity can
be changed by the user), item description: hyperlinking the item description back to the detail page,
item availability, price, currency converter, subtotal, shipping & handling: shipping options, shipment
total, a "Remove ltem from Cart" option, one "Update Quantities" or "Update Cart" option (update
buttons for each item in a shopping cart is not recommended), checkout, continue shopping and
search for next item.

An excellent feature that makes e-Business sites more usable and a more comfortable shopping
experience is the persistent shopping cart. This is a mini-cart that's visible from every page within the
site, once an item has been added to the shopping cart. It provides persistent, useful feedback about
the items the user has added, and how much money the user has spent (Figure 7).
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Figure 7: Screenshot of the persistent shopping cart at Dack.com

The elements of a typical checkout process are as follows: request e-mail address and password
(login), request mailing address and phone number, request ship-to address (if different from the
buyer's billing address), request shipping method (e.g. Standard, Second Day, Next Day), request
payment method (e.g. Visa, MasterCard, etc. or by check), submit order, order confirmation.

Grouping together on a single, well-designed page is the best practice so that users do not become
frustrated with scrolling pages. In fact, several users in their studies did become frustrated with having
to click through several short pages in order to get to information. The best way to install user
confidence that their order is accurate is to provide them with a complete order summary with the
option to edit any of the order’s elements. A well-designed confirmation page looks a lot like a printed
invoice, and should be printer-friendly. This confirmation page is a good opportunity for e-retailers to
announce a sale or special promotion for its online customers (

Any step in the checkout process that is not directly related to completing the online transaction is a
roadblock to completing the transaction, and makes the procedure more complicated, more time
consuming, and for many users, more irritating.

]Cre 'I-"V. CO] ] i Heme  Help  Onder by tem#  View Onder  Chechout
MEN'S  WOMEN'S  CLEARANCE  WEEKLY SALE BACH ISSUES FUN STUFF  AFFILIATE NETWORHK
Home Confirmstion page {Secure Conneciank

Order Processed Ordered by Ship to address

Tharks for shopping
at jorew. com. Your
arder referance

number is
Item Description Color Size Detail | Status |Qty [ Price | Total
Z5067CH | Suada Buck Quford | WHITE L12-mM I Stock 1 92,00 | F8.00
Subtotal 38,00
800 851-3180 Shipping and Handling 9,95
Jeraw.com halpline Coupon 0.00
Total Charge | 107.95

July Secret Sale we've got a secrat sale site for our best customers. (You,)
But it's out of sight to everyone elze. So, go to this hidden page on our web site:
http://jorew.comyssale
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Figure 8: Screenshot of the confirmation page cart at Dack.com

This is the equivalent of queuing at the cashier's desk in the grocery store while being forced to
register before buying groceries. Would you buy milk and bread at that store again? Reducing the total
number of steps increases the likelihood of user success.

3.2.4 Best practices in the domain Picture Archives

The analysis conducted for the domain Picture Archives comprises 6 applications which are listed in

able 15

Name URL Provider
Bildarchiv zur http://bildindex.de Universitat Marburg
Kunst und
Fotografie in
Deutschland
f1 online http://f1online.de/ f1 online Gorgus und Partner
National http://www.nara.gov/nara/nail.html National Archives and
Archives and ) et Records Administration
Records http://www.nara.gov/research/jfk/jfk_search.h (NARA)

L . tml
Administration /
NAIL
Corbis http://www.corbis.com/
Bridgeman http://www.bridgeman.co.uk/ Bridgeman Art Library
Scala http://www.scala.firenze.it/ Scala Art Library

Table 15: Analysed sites in the domain Picture Archives

The Bildarchiv zur Kunst und Fotografie in Deutschland is a gateway to archive material including
a searchable database (work of arts), photo archive and a virtual gallery of German places (buildings,
monuments). The photo archive is structured according to place names (referring to German places)
in alphabetical order. The archive material (which is not in the database) is also relatively easy to
search with a minimum of effort, as the data structure is easily understood by any user. This feature is
matched by the high speed with which the photographs / thumbnails are displayed. The database is
also very fast and contains many search options. Search is possible via general search fields and
other, more detailed search fields, all containing indexes and an “and/or” option. The quality of the
pictures which can be viewed is comparatively high (500x 600 pixels in the database, 1120x1400
pixels in the photo archive.

Best-Practice features: Easy and well-designed data structure. Many search options and fast
databases. High quality of pictures. Worst Practices: No light box, pictures have to be ordered
individually. Searches can not be saved for later viewing. No download possibilities yet. No
online payment (via credit card, pay-safe-card etc.). No value added services.

f1 online is a photo agency which was founded 1996 by 4 photographers. Meanwhile it markets
material (about 30.000 exclusively digital pictures) of more than a hundred photographers. The web
application consists of searchable database and exhibitions presenting the work of a photographer
(may be thematic as well). The site is outstanding due to their excellent search features which built the
best practice in this domain: keyword search as well as search via theme list, three search fields (in
the German version) combined with Boolean operators and picture types (photographsiillustration,
themes, formats, colour and/or b/w).. Chosen set of pictures is always visible, good set of thumbnails
display options is offered. Registered users have an extended access: enlarged views of thumbnails
(260x400 pixels), submission of prices, online order, search saves and free manpowered search
service. Pictures are delivered via ftp, E-mail, ISDN, CD-ROM, Leonardo. Direct download in 300dpi
possible.

Best-Practice features: Search and display options with enhanced access for registered users.
Offering of different download possibilities.
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The National Archives and Records Administration is an independent (US-) Federal agency. Its
web-site provides access to a variety of web databases: The NARA Archival Information Locator
(NAIL) for searching a wide range of NARA’s holdings. At the moment it is still a working prototype for
a future online catalogue of holdings in Washington, DC, the regional records services facilities, and
the presidential libraries. It's divided in Archival holdings and Microfilm Publications. Other databases
are JFK Assassination Records, Federal Register (Laws, Regulations, Presidential papers, other
Fed.Red. Publications), -NARA Library Catalogue . Other interesting applications are the Exhibit
Hall (wide range of thematic exhibitions) and the “Digital Classroom” with electronic workshops,
information on summer institutes for educators and opportunities for collaboration with NARA's
education program.

Best-Practice features: Best coverage of a great range of different object types; functional
search masks, fast database, good picture quality (enlarged thumbnail up to 600x600 pixel), big
amount of information. Worst practices: Search results display is only linked to thumbnail
display (no gallery viewing).

Corbis’ main offices are in Seattle, Hong Kong, New York, London, Los Angeles, Paris and Kuala
Lumpur, the privately owned company (Microsoft) has approximately 1,300 employees worldwide. The
Corbis Collection includes significant photography and fine art from more than 3000 creative sources,
including Ansel Adams, Annie Griffith Belt, David Muench, Roger Ressmeyer, Galen Rowell, David
and Peter Turnley, Mark Seliger, The National Gallery - London, The State Hermitage Museum - St.
Petersburg, Lynn Goldsmith, Morton Beebe, Nick Kelsh and Chuck O'Rear. Interesting features of the
site are the shopping section also with gift ideas, account management and creation of own portfolios
and the licensing section to licence photography for advertising, news, editorials and other
professional use.

Best-Practice features: Comprehensive information for partners. The users can send their
images to the archive after compiling a submission module. New partners can join the archive
submitting a specific module. Press releases page gives an update overview on what had been
written on newspapers and publications. Easy menu by subject. Possibility to enlarge the
thumbnail. Good graphical presentation. Good basket for ideas (downloading images for power
point; screen saver images; ...). Fast loading for images. Worst practices are the inconsistent
subject structuring, low differentiation of images (in the set “boxing” you can find 10 images
representing boxing gloves on a total of 26 images found).

The Bridgeman Art Library (founded in 1972) collects art images for reproduction: 800 museums,
galleries, private collections and artists. AlImost 3,000 Bridgeman images are available for purchase at
a site created by stock agency Getty Images. Some Bridgeman’s sources are the British Library, the
National Galleries of Scotland, Sweden and South Africa, the National Galleries of France and ltaly.
Offices are located in London, New York and Paris.

Best-Practice features: The database is available to all unregistered users without logging in. Good
graphical presentation. Text-only option (fast way to get information). Registering of user search
criteria. Simple architecture. Press releases. Worst practices: Some images are not visible (empty
thumbnails), too small thumbnails and the watermark is too large, truncated words give no results by
the search engine.

The Scala Art Library was founded in 1953 by the historian Roberto Longhi. Scala is an archive of
colour reproduction (painting, sculpture, architecture, decorative arts, archaeology, and travel). Italian
art makes up the core of the collection, but the Library contains thousands of first-rate works from the
rest of Europe, the United States, Russia, the Middle and Far East and Africa.

Best-Practice features: Good possibilities to search: full-text searches, free text inquiries in
three catalogues (Art, Travel, Art Resource). Advanced searches, available to registered users,
for more than one type of inquiry in each of the three catalogues (Art, Travel, Art Resource),
producing larger images and allowing the user to select and order subjects on line. Sorting
functionality by city, location, and title in ascending or descending order. The user can choose
the number of images to be visualised. Worst practices: Slow loading of the images. Too small
thumbnails for free search (poor editing quality) for the secondary menu.

Necessary requirements of picture archives are good search functionalities and a high picture quality
along with differentiated display options. The f1 online could serve as best practice example due to the
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excellent - although not well-designed - search options combining different access methods (e. g.
keyword search and thematic access) (.

2 1 online - digitale Bildagentur - Microsoft Internet Explorer

Datei  Bearbeiten  Ansicht  Favorten  Estras 7
FI=0mline= {iper Fonline | Bildarchiv | Anmelden | Support | Recherche-Service | Galerie | Fiir Fotografen | Home | English

Bild

chbearitf 3

og e
UND =
M Inallen Rubrlken ~|ll Jedes Format x|l Farbe + AW | Suchen J Feset

AWBUsiness/Wirtsc|

Figure 9: Screenshot of the search page of f1 online

Sites with a commercial background have to provide registration forms and easy login features as well
as comprehensive information about the terms of usage and features to assure copyright issues. A
good approach for protection was developed by Alinari called "watermarking-on-the-fly". This concept
could and should be evaluated with regard to possible adoptions during the software development
process. Due to the fact that Alinari is in the project consortium a direct exchange of know-how in this
field is assured.

3.2.5 Best practices in the domain Artists/Art Galleries

The analysis conducted for the domain Picture Archives comprises 5 applications which are listed in

able 16

Name URL Provider

AskArt http://askart.com AskArt.com
Workingwith | http://www.workingwithartists.co.uk Workingwithartists
artists

Art Gallery | http://www.art-gallery-online.org Art Gallery online
online

Artcnet.com | http://www.online-artgallery.com Artcnet.com

Fine Art

Gallery

Christie’s http://www.christies.com Christie's

Table 16: Analysed sites in the domain Picture Archives

AskArt offers extensive information of 25000 American Artists on their web site and builds thereby the
world's most comprehensive database about American artists.
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Best-Practice features: Elegant and compact design with rich information in only one page.
General Information, Directories, Searching. Fast searching in a database of American artists
by first name and last name. Good help file and a sample in the main page.

Workingwithartists was formed in 1976; the vision is to help build communities by developing
creative partnerships between business and the arts. Over 350 business members support the
organisation and the many schemes it runs. Membership benefits include advice/information;
reference materials on sponsorship, taxation and best practice, priority access to A&B research and
invitations to a comprehensive programme of events, seminars and conferences. Features of the site
are Arts and Business, Consultants, Funding, Support, Artists Services, Commissioning, Purchasing,
Internet Galleries, Internet Investments.

Best-Practice features: Working with artists is an example of site helping the artists in their
business. It is fast and well designed. The site is designed specially for business with artists.
Worst practices: Only for business use, without collections of artworks/galleries.

The Art Gallery online is a newly launched virtual art gallery, striving to be a dynamic art centre and
resource for anyone who wishes to gain insight into a variety of styles, ranging from contemporary
abstract to photographic realism. Art works could be browsed in a gallery; actual works and artists are
featured in an own section. Artists are supported by different consultancy services.

Best-Practice features: Easy and direct navigation. Interaction with the user: user corner with
advices to the artists.

Artcnet.com has been founded as an American and international community of award winning artists
and artisans who exhibit their artworks on the ARTcnet.com Fine Art Gallery Web site, providing
collectors the opportunity to purchase these artworks from the comfort of home. All works are juried.
ARTcnet's goals are to act as a cultural bridge among world artists, artisans and collectors; to increase
the international reputation of our artists and artisans; to provide an exchange of information, both
informally through our forum and more formally through our researched information; and to offer caring
service to our collectors, artists, artisans and our world community. ARTcnet.com exhibits almost 1000
unique artworks. The Site has 2 main directories: "Enter Navigation”, “Enter Gallery”’. The Navigation
portal consists of Gallery, Associates Program, About ARTcnet, Artists and Artisans, Purchase Policy,
Free membership to Club ARTcnet, Bridal Registry, Translate, Search, Auction, Under 500 dollars,
Israel Art Tours, Special Events, Publicity, Forums, Privacy Policy. The Gallery Portal consists of:
Crafts, Furniture, Painting, Photography, Sculpture, Collectibles Artists' Books, Lithography,
New Works, Jewelry.

Best-Practice features: Easy and direct navigation. Rich Information with two main directories:
Navigation and Galleries. Multilingual support: English, French, German, Italian, Portugal, and
Spanish. Worst practices: The Design is not very good. The Interface is not very user-friendly:
There is online search, but the Help Menu is not well designed. There is no index Help. You
have to know the artist to search his works.

CHRISTIE’S began his work from an auction house in 1766 and has expanded the business to Paris,
London, New York and Los Angeles. Christie's has 18 salesrooms world-wide and conducts over
1,000 auctions a year, with the majority held in its London and New York sales rooms. This Company
is one of the most famous world players on the Artists’ stage with excellent experience. The site has a
rich database with many links and opportunities for selling Artist's works, information for auctions with
7 subdirectories about future auctions with online searching dates and places, results, press centre
Lot Finder, Web Casts. LotFinder®, Christie's user-friendly online search engine, allows you to view
richly illustrated sales catalogues from Christie's auctions around the world.

Best-Practice features: The site has good design, rich information for auctions, very user-
friendly interface with explanations, overview and help files for beginners. This site is developed
for participating in auctions, receiving information for auctions, information for payment and how
to buy, or ordering catalogues for auctions from the 18 auction houses of Christie’s.

Again well-designed search functionalities and easy and direct navigation through artists and art works
are of outstanding importance for applications in this domain. The multilingual support and options to
take part in auctions build the basis for the global business. A good example for supporting artists in

their business is the Art Gallery online site (FFigure 10).
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Figure 10: Screenshot of the starting page of Art Gallery online

3.3 Aninnovative approach: The HyperMuseum Project

The following information about the Hypermuseum Project as another approach which offers
interesting features for the REGNET System was given by the partner CC which was also involved in
the Hypermuseum project. Civita is the co-ordinator and promoter of the project. The information is
based on a paper presented at the latest A&MI conference held in Seattle last April 2001 and tries to
summarise relevant features especially the Theme Generator System (for detailed information see
also http://www.archimuse.com/mw2001/papers/stuer/stuer.html).

The HyperMuseum Theme Generator System (TGS) is part of the HyperMuseum system, a European
virtual museum portal. Its function is to provide an alternative to the passive use of museum Web
sites, which we might characterise as educational browsing, and support a more active type of usage,
by letting the user explore and create the objects of study. The main goal of the TGS is to allow the
discovery and the realisation of a student's personal theme, based on the materials offered through
the HyperMuseum, that can be used for a transient presentation to his peers in the classroom, and
that can optionally be further elaborated into a more permanent project for sharing with others. To
support this approach, there must be access to the HyperMuseum resources that allows for the
discovery of a theme. This is clearly different both from the strict catalogue approach and from the pre-
packaged thematic approach. The implementation of the Theme Generator is also intended as an
early example of a practical ontology-based, or rather, in this case, ontology-assisted software tool.
Tools of this kind assist the user in the creative process by suggesting (or limiting) choices during the
activities of query, search, design or composition of desired results by conceptually (semantically)
linking linguistic elements of these activities (query text, figure captions, documentation,...) with other
documents and elements through "common" thesauri, lexicons, dictionaries, ... that cover the domain
under consideration.

The main approach was to construct a Web of relationships among the different objects in the
HyperMuseum. In such a structure, the user could explore the space of relations by browsing this
network from point to point, until a theme would emerge as an idea or pattern. At the same time, the
user should be able to select the objects encountered for use in the realization of the theme. For
finding the possible relationships between the different objects in the HyperMuseum, the project
started from the textual metadata that is provided with each of the museum media objects (e.g.
physical descriptions, materials, and caption),concentrated on the textual fields in the records.
Normalization of the words by using a stemming algorithm (Porter 1980) gives a set of relations to
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words for each media-object. Bringing all the objects with their respective word links together in a
graph creates a browsable structure, where one can move from object to object through the shared
word links.

3.4 Conclusions for the REGNET System

This chapter will summarise the main findings of the Best-Practice Analysis that were considered as
state-of-the-art for the surveyed features.

1. Regarding the access methods for cultural heritage sites it could be stated that different access
methods must be offered. The following are desirable:

e Special access for special information needs:
e Searchable database(s) / search functionality for direct access

e Browsing capabilities for selected items / parts of the collections, e.g. special themes, actual
exhibitions, special offers, new items, single artists and educational material

e Personal access for personal information needs personalisation features, e.g.
e Creating of wish lists
e Gathering of favourite works
e Further access methods
e Suggestion of related items
¢ Guided searches
¢ Intelligent navigation system

Portal Services which must be integrated in the REGNET System are consequently search, a virtual
gallery and a digital classroom. The user must get access to personal areas and individual services by
logging on. Different navigation tools allow additional access.

2. The results of the analysis of user functions could be concluded by claiming the following minimum
services:

e Search for objects

e Picture preview

e Order objects/direct sale/e-Business

e Online-help, ,FAQ*

e Information about general terms of trade

e Contact forms (e.g. request for information, technical problems, complaints, etc.)

3. The third group of requirements is related to individual features (services) relevant to and differing
by the different domains:

e Search
o Differentiation between browsing and direct search
o Differentiation between simple and advanced search
e Search modes: index search, combined field search, full search
e Search functionalities: Boolean operators (and, or), truncations
e Specials: save searches for later viewing, guided searches

e Display options

e Objects are presented by thumbnails/enlarged view
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o Differentiation between brief information/full information

e Advanced display option: present samples (e.g. pages of the book, video)
e Ordering

e State-of-the-art: Mail order form

e Online payment is highly desirable

e Payments should be possible both by credit card and cheque, and ...
e Delivery of objects

e State-of-the-art: FTP, E-mail, ISDN

e Special: Delivery by CD-ROM, direct download
e Value added services, e.g.

e Search saves

e Online ordering

e Personalisation features

e Community services (forum)

e Search service

e Newsletter

e GPRS services

e Interactive tools for publishing

e Value added services for members (discounts, electronic postcards, own homepages ...)

The fourth subdivision examined the methods of object presentation currently in practice in the
different domains e.g. which object information is given, which data fields are used, how the objects
are classified. Features applying in general concerning this question were:

e Integration of different object types
e Merging of different content providers
o Differentiation between object information and bibliographic information

e No unique (subject) classification scheme (keywords, classification, thesauri, product
classification)

Regarding the different access and cost models last but not least the following conclusions could be
drawn for the REGNET System:

¢ Distinction between free and restricted services

e Value added services for registered users

4 Use Cases and User Requirements

4.1 Typical use situations

The main use cases for the cultural heritage sectors (represented by the domains covered in the
project) were generated and discussed at the REGNET meeting in Stockholm on June, 12. This work
should complete the already conducted analysis of use situations in the audit. All use cases worked
out by the content group are listed in the next chapter. When defining the primary use cases, it is not
needed to capture "every detail of the use cases". Thus, use cases are used primarily to capture the
high level user-functional requirements of a system. Keeping this definition in mind, we design our
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use-case-model as a first outline of features to be supported by the REGNET System (as a kind of
wish list).

All use cases are prioritised according to the following scheme:
0 Not Relevant (in this phase)

1  Must

2 Should

3 Desirable

The priority is split into first phase (REGNET prototype) and second phase. In order to explain and
illustrate possible ways to realise the underlying features and functions are already derived.
References according to the best practice analysis are given.

The use cases are grouped according to the functional groups of the technical partners. A cross-
reference between the different use cases was made by them so that both documents could and
should not be seen independent from each other.
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4.2 User Requirements

The last part of the audit conducted in WP 1.1 was dedicated to user requirements. These
requirements will be listed according to the following grouping: General goals and expectation, general
and technical requirements and functional and specific requirements. These requirements are
statements given by the content providers in order to describe the desired functionality of the system
and they do not claim to be complete.

A. General goals and expectations

1. Enhance access to cultural data

- Easy and thematic access to cultural data and services

- Retrieve CH data world-wide from a single portal

- Easy way to find partner sites/enhance access to own web site

- Easy and fast access to a variety of geographically distributed information

2. Business Goals
- Use the REGNET portal as a tool to acquire art works

- Portal for existing museum shop, wider presentation of our archive, better access to our
collection

- Establishing contacts to new user groups

- Facilitating the goals of the Museum through funds generated by the sales of items through
the REGNET portal

3. Dissemination and promoting
- Use the REGNET portal for disseminating and purchasing contemporary young artists‘ works

4. Using synergies in participation in (global) network
- Network effects (globalisation) by establishing professional communities
Stimulate and exchange services between other (museum)REGNET partners

- Better cooperation with other institutions

5. Generating new products
- Use the REGNET portal for multimedia productions
- Network for the creation of cultural products together with the other partners

Table 17: General expectations on the project
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B. General and technical requirements

1. System Architecture

Server system :

- Emergency systems on PC for ,critical uses*.

- The application supports multiple processor systems.
- The system supports distributed data storage

- Suitable scripts and/or programs automatically check and restore the
system consistency in user-defined intervals.

- Sound back-up strategies.

- Tools for statistic Analysis (System utilization, logged in users,
simultaneous users, etc.)?

MUST

SHOULD
SHOULD
SHOULD
SHOULD
SHOULD

The cataloguing and administrative data is available via SQL for further
processing (query, data exchange).

MUST

The system supports a plurality of variably tuned and parameterised data
banks (catalogues).

MUST

independent and scalable

A plurality of differently parameterised teleworking stations is possible. MUST
The software is automatically distributed on the clients’ equipment. SHOULD
Systems should be easy to handle also for none-experienced persons MUST
The REGNET server must be immediately reachable from and by all | MUST
major search engines

Use of TCP/IP as network protocol MUST
Software must be based on a Server/Client-architecture, platform-| MUST

2. System Requirements

Minimum System Requirements

Recommended System

To be specified by
technical group

3. Standards/Interfaces

Standards for data formats (import and export)

- MARC/MARC 21

- Dublin Core Metadata Set (for description of electronic resources)
- XML

- Z39.50 protocol

State-of-the Art for
Libraries!

SHOULD

An automated transfer tool should be available to adjust format of the
images from the Image-Data base into formats directly to be used for web
publication (72 dpi) or WAP, etc.

Define a standard format for the images, preferably 300 dpi

Support of HSM (Hierarchical Storage Management) for high-resolution-
images)

SHOULD

4. User Interface

Window technology according to state-of-the-art GUI-standards is used in
all modules.

MUST
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Database and server-software (application) works on all UNIX-systems in | MUST
use, especially SUN-Solaris
The system supports a plurality of variably tuned and parameterised | MUST
databases (catalogues)
All functionalities are integrated in one client program. MUST
A plurality of modules can be active simultaneously, thus enabling | SHOULD
parallel working on documents and data.
One menu prompts for all functions. SHOULD
Web interface:
- End user Access MUST
- Data editing and administration is possible via web-browser. SHOULD
Multilingual Interface: MUST
- Navigation in different languages with switch over possibility
- Possibility to store content in different languages with switch over

possibility during consultation.
Help features MUST
- General help
- Context--sensitive help
- Multilingual help SHOULD
5. Security/Access Control
Provisions for data security (Secure Shell, SSL, etc.). MUST
The system supports different levels of authorizations for administrators, | MUST
users, user groups and guests.
User specific authorizations can be assigned updated. MUST
Module specific authorizations can be assigned. MUST
Authorizations for specific data fields can be assigned. MUST
Security checks are performed when a record is updated. MUST
6. System Operation
A short reaction time when system fails. MUST
There is a parallel test system running without additional licensing costs. | MUST

System availability: 7/24

Automated upload of new data from the distributed repositories

Reasonable response times (to be specified)

Sound recovery procedures and fallback scenarios

Hosting and/or back up facility for the collection management systems of
Content Providers

Logging mechanisms for the REGNET System-use (technical and
content statistics)
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7. Documentation and Support

On the spot - training courses for system administrators and officials in | MUST
charge, a detailed training course agenda and documentation.

Help Desk MUST

Technical support (on-site)

- Error handling by an (Austrian/local) branch with specialised staffs. SHOULD

User Manual

- Online MUST

- Paper-based in different languages SHOULD
Documentation SHOULD
- of data fields

- of error messages
- Avariety of teaching aids.
8. Other(s)

Setting up of Service Level Agreement (SLA)

Setting up of coherent pricing schemes

Table 18: General and technical requirements
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C. Specific and functional requirements

Broad access to cultural heritage and a variety of geographically
distributed information

Definition of standards to be used to open the full catalogue of cultural
heritage objects (CHOs) to a broad range of users (occasional visitor to
scientist) and devices (from handheld to personal workstations and
kiosks). Wireless access is a high priority.

Different Content Schemes: Device-, user- and region-dependent content
schemes for storage, search and retrieval and consultation.

Mechanism through which thematic text contributions by third parties can
be handled: draft reception, editing and approval, publishing

Strong focus on edutainment (education and entertainment) and scientific
use.

Storage mechanisms with the possibility to contain descriptions in
different languages of the same text and/or object.

C.1 Data Management

Data format/Data structure

- Development of a structure of texts based on themes, preferably
common to a number of participating regions, and intelligent cross-
referencing between these texts (on a REGNET server) and objects
of the existing collection.

- A facility to set up different presentation levels for the same item.
Text-levels: identification (title, author), summary and full text. Image-
levels: thumbnail, screen resolution and high resolution.

- Standard data structure or data field catalogue for the description of

objects.
- Support of international formats and rules for the coverage and | MUST
structuring of documents ( XML, etc.).
- The user can define data fields and is supported by the software in MUST
doing so. U
- The system supports hierarchical and networked structures for the
accession of complex objects and group of objects (ensembles, e.g. | MUST
a triptych)
- A plurality of pictures can be linked to a data record.
- Data fields can be grouped together and the group can be repeated
at random. MUST
- No strongly predefined hierarchical structure, but extendable formats
in which new content contributors can add new content threads with | MUST
the possibility to link (web them up) with already existing content.
- Aclear data entry system: mandatory fields and optional fields
SHOULD
- Aflexible object number entry field
Editing of a personal profile for news and alerts; personal office providing | SHOULD
e-mail, chat-rooms, calendars, to-do-lists
Public notice board for requests and questions SHOULD
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C.1 Data Management

Data Import/Export

- The entire record can be imported (comprising hierarchies, | MUST
thesaurus etc).

- Object and description data can be imported via batch jobs. MUST

- The system disposes of a report generator, capable of exporting | SHOULD
every single data bank field.

- Data can be exported MUST

Data entry/Data editing

- A general find and replace® of entries is possible. MUST

- Automatic logging of batch jobs. MUST

- A wide variety of text processing functions (e.g. select, cut, copy, | MUST
paste, etc.).

- A p_ermanent display of the most important record information (e.g. MUST
the inventory number).

- Partly filled in data records can be stored as hold-files. MUST

- These files are stored separately and are not taken into account

when a search is performed. MUST

- Abbreviation lists can be defined, and abbreviations can be replaced

automatically by an integral information. MUST

- The deletion of data can be reversed (either on the server and/or the

client). MUST
- Batch-jobs can be automated (e.g. always during nighttimes). SHOULD
- The user can define an change standard inputs for certain fields. SHOULD
- Changes in records can be taken back (by client and/or server). SHOULD
- Possibility of local registration of data MUST

Data validation/Check handlers

- Data items can be compared to open or secluded word lists at input | MUST
or at some later moment.

- When saving or leaving a record, the user is prompted to fill in

mandatory fields which he has not filled in yet. SHOULD

- The different check routines (e.g. date, signature) can be defined
individually for every single field. SHOULD

- When saving, a check is performed whether there already exists a | SHOULD
record (e.g. check of the inventory number).

- Thesauri, dictionary or norm data is included in the terminology | SHOULD
check.

Data output/Printouts
- Data records can be collected in a pool for printing. MUST
- Predefined print formats (e.g. labels, lists, reports etc.)? MUST

- A free selection of what is to be printed is possible when running the | SHOULD
application (e.g. search results or actual document).
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- When printing, linked documents or data can be included. SHOULD
- Export filters for the preparation of prints in other programs. SHOULD
Indexing of fields
- The saving of a record entails an automatically update of the index. MUST
- Fields and field combinations for indexing can be selected freely as
well as the index in which the data will be imported. SHOULD
- The form of the index can be chosen freely (word- or phrase-index). SHOULD
Vocabulary Control: Authority Control and Thesauri Control
Object information should be approachable by at least two different
concepts: The database access and the context access. The context
access will create added value to the objects, since it will place each
object in relation to several others. This will be done by the additional
development of a structure of texts based on themes.
C.2 Collection Management
Domain-specific functions
- Object Entry
- Acquisition
- Cataloguing
- OPAC
- Inventory Control
- Location and Movement Control
- Conservation Management
- Rights and Reproductions
- Exhibition Management
- Dispatch
- Loans
- De-accession and Disposal
Digitising
- Systems and methodologies to carry out the digitising of existing
paper-based catalogues
Migration MUST
- Rules and interfaces for an easy migration of digitised items in
existing catalogued systems
Intellectual Property Rights-mechanisms for texts and images
(identification, authentication, digital object numbering, watermarking, ...)
Special Collection Management
- When an object is relocated, the previous location will be added | MUST
automatically to the list of former locations.
- Location or storage management is possible. SHOULD
- The location module is linked to other modules. SHOULD
- Location management is possible via bar code label system. SHOULD
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- How are transactions concerning objects and products processed
respectively gathered in the system (acquisition, loan, and sale)?

- How are these transactions processed especially in the accountancy
module?

- There is a module for the documentation of editing processes within
the collection (workflows, object transfers, restoration, object
condition etc.).

SHOULD

SHOULD

SHOULD

C.3 Search and Retrieval

General requirements
- Ability to search multiple databases simultaneously

- Ability to browse (e.g. from a table of contents) without first
performing a search, and with some use of hypertext links

- Different search modes (for less experienced and advanced
searchers) and options

- A search can be performed through different modules and data
stocks.

MUST

SHOULD

Search modes
- Forms-based construction of queries

- Free-text searching on all fields
(for end users within certain boundaries (deterministic)

- Subject searching capabilities available for all document collections

Search options

- Boolean Search

- Wildcard Searching/Variety of truncation options

- Range searches

- Empty data fields can be searched.

- Phonetic search possible (e.g. Meier also finds Mayer).

- A correct sorting of numbering systems with alphanumeric structures
is guaranteed.

- Pre-listed search: categories, theme search, key words etc.

MUST

SHOULD
SHOULD
SHOULD
SHOULD
SHOULD

Query Results
- Comfortable, user defined display of search results.

- Several options of display formats/Variety of display options (e.g.
gallery, list, etc.)?

- Search results can be sorted according to own criteria.

- Zooming possibility on images with high resolution (rules for
resolution and formats)

- Clear dimension reference for the displayed objects (also at zooming)

- Thumbnails and/or other picture formats (e.g. JPEG, GIF) are
generated automatically by the system.

- No additional software is needed for the visualizing, browsing or
picture editing; if additional software is needed, it can be
implemented via java-applets.

MUST

MUST

MUST

MUST

SHOULD
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Other

- SDI alerting facilities across all document collections.

C4. Navigation

Context of navigation

- Constant awareness of the current context on the screen during
navigation (notions “session” and “context”)

Personalised navigation

- Personalised navigation and possibility to recall the consulted
information (profiling and storyboard)

C.5 Reports
Pre-defined Reports

User-defined Reports

C.6 e-Business functions

Modular differentiation into “free” and “to pay for” information SHOULD

Selling catalogue items: objects (replicas, posters) and texts (books,
brochures and digital texts)

3D-presentation for object items of the selling catalogue

Easy to use payment mechanism (in Euro), also for the digital texts.| MUST
Micro payments or a kind of pay cards (fixed fee or token based)

Discount for members SHOULD

An easy access and overview of the nearest by (REGNET) institutes
providing digitising services should be in the REGNET B2B section for
those institutes not able to buy one for themselves

C.7 Subsidiary functions

Useful tools for statistic evaluation (e.g. system utilization, logged-in | SHOULD
users, acquisition statistics etc).

A bar code label system can be integrated into the program. SHOULD

Table 19: Specific and functional requirements

5 The theme-based approach within REGNET

From the beginning on the theme-based approach was worked out as one possibility to realise a
thematic access to the REGNET System and to offer added value in connecting objects to each other.
This chapter describes the theme-based approach from a rather conceptual point of view, lists the
themes to be covered in the first phase of the project and gives some guidelines to prepare themes
and fragments according to the underlying approach as well as with regard to the concept of topic
maps.

5.1 The themes & fragments approach — towards a viable solution

Within REGNET a theme is a method to explore the European cultural heritage. It can be defined
primarily as an indirect way of access to the object information that is available in the databases of
memory institutions through the context of those objects. Users are offered the possibility, on top of
the standard direct search through the object databases, to discover collection items through
examples from the databases via thematic texts. A theme is a collection of thematic texts and/or
objects that have one or more characteristics (“keywords”) in common. One can easily understand that
with this approach the theme concept is a quite flexible one and that a single thematic text can show
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up in different contexts. It is in fact not the content provider who determines the theme but the user
who queries the themes database. Themes can either refer to thematic texts only, or to collection
objects only or, in most cases, to both, thematic texts and collection objects.

A thematic text is called a fragment. Each fragment covers a certain aspect of a theme. The scope of
such an aspect can range from very wide (“Measuring time”) to quite narrow (“Water clocks in ancient
Egypt”). iIIustrates the connections between themes, fragments and objects.

Originally, a theme, in the concept of REGNET, should not be defined as a predefined set of thematic
texts. The constituting parts of themes, such as fragments, should be build up of data containing a set
of keywords that describe the context and scope of the content. Those parts can be grouped together
into a theme by the keywords that accompany them. Through these keywords new themes that have
not been foreseen by the content providers can come into being. One can easily imagine that a text
that has been written as part of a range of texts about measuring time can also show up as part of a
theme about famous scientists. A contribution about a certain saint can show up in a theme about
things or persons of which people believe that they will give protection.

Themes

Fragments «¢ P Collection objects
(Thematic texts)

Figure 11: Themes - Fragments - Objects

Let us take this last subject as an example. For the REGNET web site, content providers will prepare
thematic texts about “Saints”. Information about different saints can be found. They are treated as
historical persons, relevant presentations are described as well as the attributes with which they are
mostly shown. One of the fragments is also about their role in the religious life of people. One can
learn for example that St. Christopher is believed to protect travellers. Other content providers have
worked on a theme about masks. The role of masks in different cultures is treated and one can learn
for example that some masks are thought to provide protection to the one who wears it.

Different fragments from completely different resources and originally related to completely different
themes may have the term protection as an attribute, and all these fragments together may constitute
a new theme, not explicitly foreseen by the content providers.

However, in order to start with the production of fragments for the first REGNET-Demo a certain top
down approach (¢ > the keyword bottom up approach described higher) has to be adopted. Hereby
each content provider has to choose a few appropriate themes, within which she/he can develop a
substantial number of relevant fragments. It is highly preferable that the choice of the themes and
fragments relates to the available object images and descriptions in the respective collections. It must
be stressed that this initially restricted theme choice is only used to guarantee a substantial amount of
information for the concerned themes.

By the intelligent choice of “keywords” in fragments and “relation to” elements in Dublin Core notations
of objects other (higher level) themes will be automatically created. Most of these higher level themes
will not contain direct references to fragments in a first stage but they will be fully used in the search
and retrieval functionalities. One can even imagine that a certain associative structure, comparable
with one kind of hierarchy, between themes can be created under the condition that a substantial
number of fragments and objects can be retrieved indirectly upon a query on one of these themes.

It is clear that the number of themes and fragments will be extended during the project’s lifetime.
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5.2 Guidelines for the choice and delivery of themes, fragments and objects

5.2.1 Information requirements

REGNET as an R&D project should demonstrate the viability of the theme approach. To enable this
demonstration the information that will be developed should meet several requirements:

e There should be a substantial amount of fragments containing a factual description of a basic
Cultural Heritage (CH) topic.

e A user who is interested in a certain theme should receive a substantial amount of information.

e This information should be from different sources, managed by different types of memory
institutions.

e There should be a substantial amount of fragments that may fit to different themes.

A substantial set of object images and descriptions should be related to these fragments.

5.2.2 Themes

5.2.2.1 Topic maps — enabling knowledge management

The concept of topic maps originated in the domain of information management as a way to represent
knowledge structures for indexes, glossaries, thesauri and cross-references. This paradigm suits very
well theme based processing and references to fragments and objects. The major benefit of topic
maps lies in the fact that they use independent linking and addressing mechanisms related to the real
content. Navigation and queries become more accurate compared with full text indexing and search. It
is also notable that the underlying ideas of topic maps come very close to that of semantic nets.

In our case we will adapt the XTM 1.0. -specification (XML Topic Maps Specification). There exists
also an ISO 13250 Specification).

Some of the key element types of XTM that will be used in REGNET are:

topic : an object within a computer that represents some subject; e.g. a person, thing,
concept, notion,...

topic name : an explicit name for a topic (e.g. St-Angela)

occurrence . information resource that is pertinent to a subject
association : relationship between topics (written by, influenced by, born in, etc.)
scope : defines the limit of validity of topic name, occurrence and association

More details about topic maps can be found on the REGNET web site or in professional literature. On
the server an already worked example realised on the basis of XML and imported in a topic map
viewer tool, the Omnigator, can be found. It is a good starting point to visualize topic maps and to
show how they work.

In general we can say that topic maps describe knowledge structures and associate these with
information resources. The use of XML can be rather complex at the moment but this will normally be
hidden from the content author by the special data entry tools (see fragment data entry template) that
will generate the necessary XML code for XMT from the fragments data entry fields. The same applies
for other XML-based data (real content and copyright related things for instance). See also figures
“VIEWS” (Figure 12) and “Theme Scheme” (Figure 13).

5.2.2.2 The selection of themes

The previous requirements have important implications for the initial selection of themes to be worked
on by the content providers in the REGNET consortium.
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e They should be quite limited by scope: not history but the history of the Second World War, not
European Art History but Expressionism in the European Art or even smaller focuses.

e There should be contributions from different partners to each theme. In this respect we should
distinguish between two different types of contributions: at least two partners should contribute
fragments to a theme. At least four partners should provide access to artefacts that are related to

those fragments.
e There should be a clear overlap with at least one other theme.

See also the graphical representation “VIEWS” (Figure 12). Themes of the type corresponding with
the ones in the lower third part of the cube are preferred in the first phases of REGNET.
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A first selection of themes was already made by the content providers. [Table 20]lists this first selection
with all possible contributors and leaders whereas leader is not meant in terms of responsibility but as
possible contact person for the coordination. The themes were selected on the basis of objects
available in the collections. Theme-based collection objects were evaluated with help of a theme
inventory worksheet which could be found in Appendix 5.

Theme Leader Contributors

SAINTS MECH ALl, MECH, MUS, TARX,
LMG, ONB

MASKS & AMULETS MUS MUS, ALI

MEASURING MUS KVA, MECH, MUS

HABSBURG ONB ONB, IMAC, MECH, ALI

Elisabeth

EARLY RENAISSANCE in|ALI ALl, MECH

EUROPE

LINNAEUS KVA KVA, SUL, ALI, MUS, ONB

TOUR d" HORIZON IMAC (top 10 pieces of every content
provider)

LEATHER MUS MUS, MECH

GILT LEATHER MECH MECH, MUS

REGNET Art Galleries ICCS GRAN, ALI, ICCS

Table 20: List of themes

5.2.3 Delivering fragments
5.2.3.1 Rules

Although a fragment may be considered as an independent unit of information, it may be useful to
provide some instructions about its contents:

e In each fragment only one aspect of a larger theme should be treated.

e A fragment should contain a clear reference to an overall theme. For example, if someone writes a
fragment that is related to St. Christopher, this name should be mentioned somewhere in the title,
the text and the keywords.

e The content of a fragment has to make sense when consulted on its own (all relevant items has to
be mentioned).

e The fragmentation of content must be governed by a high degree of reusability.
e A fragment does not contain any explicit hierarchical relations.
e The content of a fragment can be supported by other multimedia elements via references to links.

e A list of primary and secondary keywords within the fragment is the reference for search
mechanisms and theme building.

e Type of language, audience level and size level must be indicated at the editing process.

e Every different combination of language, audience level and size level (short and full content)
provokes a separate editing cycle and a separate entry in the database.

e Fragments have to be validated before publishing.

e Full content must be as a minimum close to one full screen.
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e Short content must be referenced to the screen of mobile devices.

5.2.3.2 Template for data entry of fragments

Fragment name title

Language EN for English, NL for Dutch, ...

Audience level generic, children, students, scientific, ...

Size level short or full

Author

Contribution

Date

Modified by

Modified date

Modified description

Copyright

Cost

Content Text with embedded references
A reference is a number: e.g. (1) = reference to link 1

Links (1): description of an action and/or URL of resource referenced by (1)
(2): description of an action and/or URL of resource referenced by (2)

Primary keywords most relevant

Secondary second order

keywords

Number digital object identifier
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5.2.4 Validation

In order to obtain a high degree of coherence, consistency and standardisation, it will be necessary to
install a kind of editorial committee. This committee will check the fragments on “REGNET-
compliance”. Fragments that meet the validation requirements receive a “REGNET certified’-label and
will be published in the corresponding REGNET databases.

5.2.5 Collection management data — digitising by priority

Within REGNET, the status of the collection management systems of the respective content providers
ranges from fully digitised collections till collections that have still to be digitised. In order to obtain a
consistent demo, the priority of digitising and/or making the data electronically available should be
governed by the type of fragments that will be developed and the themes that will be chosen. The
individual digitising plan of every content provider should take this fully into account by working out a
convenient strategy compliant with the theme-fragment production. Probably there will be a phased
realisation of the complete digitising: phase 1 being a mock up to show feasibility (month 6), phase 2
being version 1 of the demonstration (month 12), phase 3 being version 2 of the demonstration (month
15), phase 4 being the refinement and further implementation of the digitising (month 24, end of the
project). Depending on the results and size of the different collections, further phases can be foreseen
after the REGNET project’s lifetime via the Cultural Service Centres or other initiatives.

For those who use already a collection management system, it should be wise to contact the
manufacturer of the system in order to get the necessary information about their solutions for Dublin
Core, Z39.50 and perhaps other interesting features related to making collections electronically
reachable.
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Part 2 The digitising plans and activities
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6 Introduction

6.1 Purpose

The purpose of digitising activities in the context of the REGNET project will not be primarily to
preserve rare and fragile collection items but to enhance access fo the available collections in order to
offer new business possibilities, thus enabling the partners to compete on the market by offering high
quality digital assets. As the state-of-the-art analysis revealed, these collections vary widely in object
type, size, quality and quantity. Besides real objects (to be found e. g. in museums), bibliographic
objects in libraries and archives and media objects (surrogates like images, films etc.) must be
considered in planning concrete documentation and digitising activities. Each of these object types
brings their own problems and must be handled in an appropriate manner. Just a minor part of the
collections is already digitised, not all objects are even catalogued.

[ ]
Complete new digitisation| Migration of existing Co-existence between
into REGNET system digitisation into REGNET existing digitisation in
system different systems

Focus: Different Levels of Digitisation (e. g. partly, complete
jects,

Domain-specific types of obje

Identification’ Selection
Configuration Tools & Configuration
Framework
Type Text ‘ Audio ‘ Image ‘

Standards AMICO ‘
Descrioi P I i ‘

Format XML ‘
Best-Practises Storage Online ‘ Discette ‘ cbh .
Partner Existing methods, tools, experiences ...

His

m Module 3 Module 4 M Module-oriented
approach

Modules needed
| for digitisation

Customized Digitisation Plan of all Content Partners

Figure 14: Objectives of WP 1.2

WP 1.2 was dedicated to the development of concrete plans for content creation and management
based on sound methods and standards, following best practice models. The goal was to provide a
methodology which could serve as a “general” digitising plan to be used as a guideline for all activities
to be undertaken in the next phase of the project. This plan should list all issues to be considered
before starting and all tasks relevant for digitising projects in general. On this basis the partners should
develop there own "customised digitising plans" by adapting the provided “modules” for their own
institution. Figure 14 shows the objectives of WP 1.2 and the developed multi-step approach:
Elaboration, specification and description of various models for the different contextual digitising
settings will provide the base. After that a description of the different processes within the digitising
framework will be compiled. A systematic view at the different layers within the digitising process forms
the configuration framework. From this framework the necessary tools for the digitising procedure can
be derived. Some Best-Practices for the digitising process that are to be collected will provide
concrete examples for specific circumstances. In the next step a How-to-Manual will be produced
which will consist of several modules. Like a menu, the participating institutions can select relevant
modules in order to plan and realise the digitising of their respective collections.
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6.2 Overview and document structure of Part 2

This report focuses on the work and main results of task 1.2 belonging to WP 1. Starting from
principles of digitising activities ("the starting points") the following elements are picked up:

e descriptions of different models (type of collection and objects, type of description, type of
digitising),

e description of (digitising) processes

- description of tools for digitising and (technical) standards

e presentation of best-practice examples

e customised digitising plans for all partners

The results of this WP will include a plan how to prepare the content of the different content holders -
with consideration of different frameworks and the possibility to customize (according to the selected
module-based approach).

6.3 Partners and tasks

The directly involved partners and the assigned tasks are listed in [Table 21] Additionally all content
partners should provide a customised digitising plan for the organisation, which shows how they want
to proceed in the next phase.

Partner Name Acronym Task

Information & Management IMAC Task Leader: Task Management, definition of

Consulting, Berlin, GERMANY work and expected results, definition of
worksheets sheets, IR 1.2

AIT - Angewandte AIT Contribution to IR 1.2 (conceptual issues),

Informationstechnik description of models

Forschungsgesellschaft mbH,
Graz, AUSTRIA

Osterreichische ONB Best-Practice in picture archives, description of
Nationalbibliothek, digitising models, customised digitising plan
Wien, AUSTRIA

Stockholm University Library, |SUL Customised digitising plan for all regional content
Stockholm, SWEDEN providers (SUL; KVA; LMG; NRM)

TARX nv, Hofstade, BELGIUM | TARX Concept of regional digitising centres

Museon, Den Haag, MUS How-to-manual, customised digitising plan
NETHERLANDS

IAT - Instituto Andaluz de IAT How-to-manual, customised digitising plan
Tecnologia, Sevilla, SPAIN

ZEUS Consulting S.A,, ZEUS Tools & configuration

Patras, GREECE

Institute of Computer and ICCS How-to-Manual, customised digitising plan

Communication Systems,
Bulgarian Academy of
Sciences, Sofia, BULGARIA

Consorzio Civita, Rome, CcC Description of models, how-to-manual,
ITALY customised digitising plan for all regional content
providers

Table 21: Partners involved in WP 1.2
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7 Starting points and choices - Models for digitising

In order to build the theoretical framework for digitising within the project first of all an overview about
the different models for digitising should be given. By taking also intermediate steps of digitising into
account this "scheme" offers a comprehensive approach. Such intermediate steps could be the
digitising of card catalogues, microfiims and microfiche - procedures which will be important for
retrospective digitising. Setting up and adapting these models for different collections is bound to the
different possible object types in cultural heritage institutions: all object types must be handled in an
appropriate manner (with appropriate tools and standards), all cause specific problems and claim
different methodologies - also with regard to the aimed type or level of digitising. The connection
between the selection of object types and digitising levels is explained in Chapter In order to
relate the digitising models to the REGNET System, the way to integrate digitising into the REGNET
System is described in Chapter . To complete this first theoretical framework, which could and
should offer an orientation about issues to decide upon and to bear in mind before starting digitising,
some relevant explanations will be given for the different models, respectively processes related to
them (Chapter .

7.1 The different digitising models

7.1.1 Object type —Type of Description —Type of Digitising

Objects stored in museums, libraries, archives and art galleries represent a wide range of types, size,
material, quality and quantity. First of all, each object has to be described and recorded in a digital
catalogue. Other processes and techniques appropriate for converting the original to digital form are
mainly depending on the type, size and condition of objects.

Following types of digitising are taken into account (Table 3):
e textual description,

e 2D surrogates of originals,

e 3D surrogates of originals,

e electronic texts,

e electronic video and audio,

e automatic recognition of image/video contents.

Type of digitising Object type
textual description of objects according to | real objects (artefacts, objects of everyday life,
international standards e.g.: maps, etc. )
CIDOC, MDA Spectrum in Museums bibliographic  objects  (books,  journals,

newspapers...)

EAD, ISAD (G) in Archives : : X
media objects (films, photographs, sound

ISBD (G), MARC in Libraries storage medium, digital data)

CDWA in Art Galleries archival objects (charters, files, letters,
manuscripts etc.)

create digital 2D images of objects, real objects

scanning bibliographic objects is mainly an | media objects: photographs, slides

intermediate step for final OCR archival objects, hand-written manuscripts

bibliographic objects

card catalogues, microfilm etc.
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produce digital 3D models of objects:

overlapping scans from multiple points of view
over the complete surface are made. Once
scanned, data modelling and display software
is used to merge or integrate the multiple view
data sets into a high resolution 3D digital
model of the object. e.g. object description with

real objects (artefacts and objects of everyday
life, etc.)

VRML/X3D
images of bibliographic objects, typewritten
produce digital texts with OCR Software manuscripts
images of card catalogues, microfiches,
microfilm

digitise audio/visual material in the traditional | media objects: audio tapes, gramophone
analogue format using data capturing software | record, videos, films

capture the content of images/videos with
automatic recognition of image/video

contents software media objects: digital images, video

Table 22: Types of digitising and types of objects

One additional point concerning digital material has to be mentioned: There is an increasing amount of
primary digital data (administration, research) stored by Cultural Heritage Institutions, especially by
archives. Digital preservation will be one of the most important issues in Cultural Heritage Institutions
(e.g. knowledge about long-term digital preservation). Description of digital assets should also be
based on international standards.

7.1.2 Levels of Digitising

Object Type Textual Electronic Further Electronic

Description Surrogates Processing

textual 2D/3D images
description

description

textual 2D images/ automatic

description digital - content
audio/video recognition

textual automatic

description content
recognition

textual

description

Figure 15: Levels of digitising

textual
description

2D images, -
OCR software text retrieval

text retrieval

The three levels of digitising are outlined below. The first level is to describe the objects (e. g.
according to standards valid for different object types and established in different domains) and
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catalogue them in a digital catalogue. This is in some respect the basis for all digitising activities and
enhances and supports the access and retrieval of digital items. The second level is the creation of an
electronic surrogate of the original. Possible electronic surrogates were described in e.g.2D
and 3D images). The third level of digitising is the further electronic processing of digital
versions/surrogates, e.g.: search and retrieval or (in some cases) automatic image/video content
recognition.

7.2 Integration of Digitising into REGNET System

Due to the variety of institutions within REGNET there are different situations in the level of digitising
to be considered: complete new digitising, migration of existing digitising as well as co-existence
between existing digitising in different systems. These circumstances have to follow different digitising
strategies, but on the other hand there are similarities between them.

7.21 Complete new digitising into REGNET System

Standards are the key to effective sharing of resources and system interoperability. Guidelines and
standards have to be defined for a complete new digitising into the REGNET System. Metadata is
most often divided into three conceptual types:

e Descriptive metadata: Standards for creating descriptive metadata of originals are defined as in
Dublin Core standards.

e Structural metadata: Information used to display and navigate digital resources; also including
information on the internal organisation of the digital resource.

e Administrative metadata: Represents the management information for the object (information
needed for access and display, rights). Administrative metadata might include the resolution the
image was scanned at, the hardware and software used in producing the image, compression
information, pixel dimensions, etc. (Dublin Core Metadata A-Core).

In addition it may be useful to specify what range of formats is to be handled by the system for texts,
images, audio and video.

7.2.2 Migration of existing digitising into the REGNET System

Which standard an institution adopts depends on a variety of factors, including the type of materials
that are being digitised; the potential user; the knowledge and expertise of project staff, and the
technical infrastructure available to the institution. The level of details provided also varies from
institution to institution. Migration of existing digitising into REGNET System requires a set of
transformations (crosswalk) to make contents of elements defined in one metadata standard available
to target metadata standard:

e Semantic data transformation: Various databases use different terms for data fields containing in
fact the same matter (domain specific vocabulary). These field names are converted to metadata
standard subject terminology. A matrix will be specified with semantically equivalent elements in
the target metadata standard to each element of the source database.

e Content transformation: A converter is added which will convert files into a format which can be
handled by the REGNET Ontology. Conversion rules are based on the defining properties of the
source and target metadata element, and also on the content of source metadata elements
(particular data type, range of values, controlled vocabulary, etc.).

Structure and content of various catalogue systems will not suit international standards. So, export of
these heterogeneous data to a standardised target system needs the establishment of special rules.
One possible solution may be to develop a minimum set of elements that must be included in each
metadata or cataloguing record. The core elements are based on the 15 Dublin Core elements. The
remaining elements (also Dublin Core) are optional, but desirable. Integrity of data and document
types will be controlled by REGNET Ontology checker.
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7.2.3 Co-existence between existing digitising in different systems

It should be possible that heterogeneous local catalogue systems participate in the REGNET System.
The aim is to support cross-database searching on web-based systems. The REGNET System will
have to be able to load records from various metadata standard-based records.

An interface has to be implemented which will retrieve data directly from the local collection
management system and will be able to convert access version of digital data “on the fly”.

7.3 Scanning and digitising processes for the different models

An introduction to the basic processes bound to the different models of digitising are pointed out in this
chapter, in order to point out main starting considerations.

7.3.1 Digitising of 2D images

7.3.1.1 General explanations

A 2D digital image is an electronic representation of an analogue image. The reasons why it is
necessary to digitise images are:

e good conservation,

e improved access,

e added value and increased usability,
o faithful copying,

e rapid retrieval.

The digitising process begins with the identification of a physical object to be digitised (a rock, a
photograph, a glass slide, a book, a banner, etc), and could be seen to end when that object has been
through all the processes necessary to obtain the digital version and is back where it started in the
archive or collection it came from. In fact, the process doesn't really end there, as all the long-term
issues of access, storage, preservation, migration, refreshing, etc. There are several kinds of digitising
equipment available suitable for different kinds of originals and different quality requirements. The
main options for digitising are:

o flatbed scanners
e slide scanners
e Kodak Photo CD
e drum scanners
o digital cameras

These are described in the following sections. Their use depends upon the 'digitising chain' being used
in any particular case, three types of chain are shown in

The factors which influence in digital images quality are:
e matching sources with technology.

e equipment.

o file formats.

e monitor or printer.

It is essential to establish the objectives for which materials might be used before digitising. Important
factors in the digitising process:

e resolution: number of individual data collections taken vertically and horizontally.

e dynamic range: range of tonal differences between light and dark segments of the image.

RN_D1v01.doc REGNET IST-2000-26336 Page 101 of 193

Copyright © 2001 The REGNET Consortium
No part of this document may be reproduced, in any form, or by any means, without prior written permission
of the REGNET Consortium.



*

e

G

k 4 Cultural Heritage in Analysis of the State-of-the-art and Version 01

S Regional Networks Development of Concepts Date: 2001-09-30

7=y REGNET Deliverable Report D1

e bit-depth: number of bits used to represent each pixel.

Case 1

Original
Object 2D

Photography Photo Digitisation Digital

Image

Case 2

Existing
Photo

Negative

Digital

Digitisation

Image

Case 3

Original
Object 2D

Digital
Image

v

Digitisation

Figure 16: Types of “digitising chain”
Images can be supplied in a number of formats, of which the most common are:

e Tagged-Image File Format (TIFF) - standard format used to exchange files between applications
and computer platforms, and for printing purposes. TIFF files support LZW compression.

e Joint Photographic Experts Group (JPEG) - format commonly used to display photographs and
images over the WWW and other online services.

7.3.1.2 Digitising Microfilm

While the digital file is a brilliant access medium, its long-term life cycle remains an issue of debate.
Microfilming and then scanning the film addresses both the preservation and access issues.

Scanning from film is a cheaper and less technical approach then scanning directly from the original.
However, as microfilm is usually available in black and white, scanned film will not have the colour and
tonal range of the original material. For this reason, this approach is particularly suitable for material
such as newspapers, record books and other text-based materials where there may also be a
preservation angle to consider. Our microfilm is currently scanned outhouse by commercial providers.
In the very near future, we hope to start offering full-text searching of digitised microfilm.

7.3.2 Recognition of image/video contents

7.3.2.1 General explanations

Document analysis or more precisely, document image analysis, is the process that performs the
overall interpretation of document images. Document analysis is concerned with the global issues
involved in recognition of written language in images. The process of determining document structure
may be viewed as guided by a model, explicit or implicit, of the class of documents of interest. The
model describes the physical appearance and the relationships between the entities that make up the
document. In practice, a document analysis system performs the basic tasks of image segmentation,
layout understanding, symbol recognition and application of contextual rules in an integrated manner
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The quality of a digitised image is dependent on both the quality of the original source material and the
adoption of a digitising pathway which minimises quality loss.

Source Material Analogue Capture Choices Digital Capture | Digital Storage
Choices
35mm
Slide
Resolution
Test Chart
Grey Scale l\?EmT Photo CD
Test Chart Egative
Microscope
Slice Colour
Law Mag. Print
Microscope
Plant Rostrum Digitiser Stored
Soil Profile Camera Board Image
Landscape
Fartrait Still Video
Skull Image
Map Scanner
:Elme . Wideotape
rawing Frame

Figure 17: Recognition of image/video contents

7.3.2.2 Stages in the recognition process

Decomposition and Structural Analysis: Documents consist of text (machine-printed and hand-
written), line drawings, tables, maps, half-tone pictures, icons, etc. It is necessary to decompose a
document into its component parts in order to process these individual components. Their structural
analysis, in terms of spatial relationships and logical ordering, is necessary to invoke modules in
appropriate order and to integrate the results of the appropriate modules. Partitioning of an image into
several constituent components is called segmentation. Segmentation is an important part of
practically any automated image recognition system, because it is at this moment that one extracts the
interesting objects, for further processing such as description or recognition. Segmentation of an
image is in practice the classification of each image pixel to one of the image parts. If the goal is to
recognise black characters, on a grey background, pixels can be classified as belonging to the
background or as belonging to the characters: the image is composed of regions which are in only two
distinct grey value ranges, dark text on lighter background.

Text recognition and interpretation: It is necessary to recognise words of text, often using lexicons
and higher level linguistic and statistical context. The necessity for contextual analysis arises from the

fact that it is often impossible to recognise characters and words in isolation, particularly with
handwriting and degraded print.

Tables, graphics and halftone recognition: specialised subsystems are necessary for processing a
variety of non-text or mixed entities, such as recognising tabular data, converting graphical drawings
into vector representation, and extracting objects from half-tone photographs.

7.3.2.3 Image understanding

Image understanding can be divided into meaning, extracting visual information from text describing
picture and picture processing.
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Meaning: “Understanding" the picture refers to the labelling of all visually salient objects in the picture
along with relevant spatial relationships between objects. Once these objects have been labelled, they
can easily be placed into an integrated text-picture database (representing the meaning of the entire
document).

Extracting visual information from text describing picture: Salient information (in terms of
understanding the picture) includes (i) information specifying what objects are present in the picture
(e.g., “this photo depicts the main engine of the space shuttle along with the rocket boosters"), (ii)
information useful in locating these objects (e.g., “it is in between the fuelling truck and the hangar"),
and (iii) information used to identify (i.e. distinguish between) objects of the same class. A simple form
of identification is made through spatial constraints (e.g., “to the left of"). Processing intuitively non-
spatial methods of identification (e.g., “the main engine is larger and has 3 chambers") is considerably
more difficult. The main problem to be addressed here is what we refer to as “the correspondence
problem". Unlike the previous two segment types (tables and diagrams), there is not a one-to-one
correspondence between words and picture elements.

Picture processing: The subsequent interpretation of the picture is guided by information present in
the conceptualised graph. A search planner is employed to (i) determine the most appropriate image
processing routines to be invoked for a given task, (ii) oversee the order in which various image
processing routines are called, and (iii) restrict the search for objects to areas suggested by the
caption. The important point is that complex image processing operations are employed only when
earlier, simpler operations are not successful. As an example, consider the problem of identifying
human faces in a photograph. Assume that an object-location hypothesis process has succeeded in
generating possible face candidates (i.e., areas of the image loosely corresponding to the contours of
a human face). It is possible to identify the faces by using spatial constraints given by the caption
(e.g., " Tom Smith, left, Mark Brown, centre and ..."). In the example given, we avoid the process of
matching face candidates to a database of pre-stored face models. This methodology can be
generalised to other object (natural or man-made) classes.

7.3.3 Optical Character Recognition

7.3.3.1 General explanations

Specialised software that recognises characters and produces process able text from scanned
images.

Optical character recognition refers to the branch of computer science and involves reading texts from
paper and translating the images into a form that the computer can manipulate (for example, into
ASCII codes). An OCR system enables you to take a book or a magazine article, feed it directly into
an electronic computer file, and then edit the file using a word processor.

All OCR systems include an optical scanner for reading texts, and sophisticated software for analysing
images. Most OCR systems use a combination of hardware (specialised circuit boards) and software
to recognise characters, although some inexpensive systems do it entirely through software.
Advanced OCR systems can read text in large variety of fonts, but they still have difficulty with hand-
written text.

The potential of OCR systems is enormous because they enable users to harness the power of
computers to access printed documents. OCR is already being used widely in the legal profession,
where searches that once required hours or days can now be accomplished in a few seconds.

A typical OCR system contains three logical components:
e Image scanner

e OCR software/hardware

e Output interface

7.3.3.2 OCR software/hardware

The software/hardware system that recognises characters from a registered image can be divided into
three operational steps: document analysis, character recognition, and contextual processing.
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e Document Analysis: Text extracted from the document image is a process known as document
analysis. Reliable character segmentation and recognition depend upon both original document
quality and registered image quality. Processes that attempt to compensate for poor quality
originals and/or poor quality scanning include image enhancement, underline removal, and noise
removal. Image enhancement methods emphasise character versus non-character discrimination.
Underline removal erases printed guidelines and other lines which may touch characters and
interfere with character recognition and noise removal erases portions of the image that are not
part of the characters. Prior to character recognition it is necessary to isolate individual characters
from the text image. Many OCR systems use connected components for this process. For those
connected components that represent multiple or partial characters, more sophisticated algorithms
are used. In low quality or non-uniform text images these sophisticated algorithms may not
correctly extract characters and thus, recognition errors may occur. Recognition of an
unconstrained hand-written text can be very difficult because characters cannot be reliably
isolated, especially when the text is cursive handwriting.

e Character Recognition: Two essential components in a character recognition algorithm are the
feature extractor and the classifier. Feature analysis determines the descriptors, or feature set,
used to describe all characters. Given a character image, the feature extractor derives the
features that the character possesses. The derived features are then used as input to the
character classifier. Template matching, or matrix matching, is one of the most common
classification methods. In template matching, individual image pixels are used as features.
Classification is performed by comparing an input character image with a set of templates (or
prototypes) from each character class. Each comparison results in a similarity measure between
the input character and the template. One measure increases the amount of similarity when a
pixel in the observed character is identical to the same pixel in the template image. If the pixels
differ, the measure of similarity may be decreased. After all templates have been compared with
the observed character image, the character's identity is assigned as the identity of the most
similar template. Template matching is a trainable process because template characters may be
changed. Structural classification methods utilise structural features and decision rules to classify
characters. Structural features may be defined in terms of character strokes, character holes, or
other character attributes such as concavities. For instance, the letter P may be described as a
vertical stroke with a hole attached on the upper right side. For a character image input, the
structural features are extracted and a rule-based system is applied to classify the character.
Structural methods are also trainable but construction of a good feature set and a good rule-base
can be time-consuming. Many character recognisers are based on mathematical formalisms that
minimise a measure of misclassification. These recognisers may use pixel-based features or
structural features. Some examples are discriminating function classifiers, Bayesian classifiers,
artificial neural networks (ANNs) and template matchers. Discriminating function classifiers use
hyper surfaces to separate the featured description of characters from different semantic classes
and in the process reduce the mean-squared error. Bayesian methods seek to minimise the loss
function associated with misclassification through the use of probability theory. ANNs, which are
closer to theories of human perception, employ mathematical minimisation techniques. Both
discriminating functions and ANNs are used in commercial OCR systems.

e Contextual processing: Contextual information can be used in recognition. The number of word
choices for a given field can be limited by knowing the content of another field, e.g., in recognising
the street name in an address, by correctly recognising the ZIP Code, the street name choices can
be limited to a lexicon. Alternatively, the result of recognition can be post-processed to correct the
recognition errors. One method used to post-process character recognition results is to apply a
spelling checker to verify word spelling. Similarly, other post-processing methods use lexicons to
verify word results or recognition results may be verified interactively with the user. Additional
methods to correct or prevent errors using contextual knowledge are state-of-the-art and should
appear in commercial systems shortly.

e Output interface: The output interface allows character recognition results to be electronically
transferred into the domain that uses the results. For example, many commercial systems allow
recognition results to be placed directly into spreadsheets, databases, and word processors. Other
commercial systems use recognition results directly in further automated processing and when the
processing is completed, the recognition results are discarded. In any event, the output interface,
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while simple, is vital to the commercial success of OCR systems because it communicates results
to the world outside of the OCR system.

7.3.3.3 Factors affecting OCR accuracy

An accuracy rate exceeding 98% is often cited as necessary for document conversion (OCR) to be
more efficient than re-keying. The accuracy rate is determined by the number of edits required
(insertions, deletions, substitutions) expressed as a percentage of the number of characters in the
image. High accuracy rates have proven perennially difficult to achieve for certain types of library
material including catalogue cards, multi-lingual texts, and historical items with faded type or unusual
fonts. Accuracy can be affected by a number of factors:

e Hardware and software variables: such as scanner quality; recognition method and algorithm;
font type and word glossaries.

e Scan resolution: The number of dots per inch can affect the clarity of the image and accuracy of
OCR. Recent tests found that reducing from 300 dpi to 200 dpi increased the OCR error rate for a
complex document by 75%; on the other hand, increasing from 300 to 400 dpi had negligible
impact on OCR accuracy.

e Generation of original: Second generation scans, such as from photocopies or microforms, will
reflect quality factors that affected the first-generation copy as well as the second-generation copy.
These factors may include resolution, condition, accuracy, completeness and legibility.

e Binding of original: Inadequate gutter margins will distort the text on a typical flatbed scanner.
Book cradle-scanners ensure better image capture while preserving bindings.

e Paper quality/typeface clarity: Broken characters resulting from pale type, and filled or touching
characters stemming from excess ink or paper degradation, may not be recognised. Stains or
marks on the paper will be captured on the bitmapped image, and OCR may try to interpret these
as characters. For example, specks may be mistaken for accents. Inadequate contrast between
text and background, such as with shaded or coloured backgrounds.

e Typographical and formatting complexities: Variations in typeface (e.g., bold, italics) or font
size may be lost or introduced, or result in “misunderstood” characters. Unusual fonts or
characters, such as mathematical symbols and sub- and superscripts, may not be recognised by
the software’s repertoire of fonts. Handwriting is unrecognisable by standard OCR software.
Cross-column headings, tables, indented text, footnotes, headers, text wrapped around images,
and margin notes can all present problems to the presentation of the resulting text unless the
scanned image has been zoned (i.e., text blocks and order delineated manually) before OCR
occurs.

e Linguistic complexities: Misapplication of lexicons or mixing character sets, e.g., when more
than one language dictionary is loaded. The character sets of certain languages might not be
supported.

7.3.4 Video

7.3.4.1 General explanations

In the video domain it is desirable to have full-screen, full motion video straight form the video source,
but this would require a data-stream with a bandwidth of 27Mbps, which is significantly higher than
most PCs can handle.

7.3.4.2 Stages in video digitising

e Select the footage to be digitised: The first step in the editing process is to convert the footage
into digital form and record them into the computer.

e Select a video compression rate: When a video is converted from analogue to digital form, it is
compressed. Compression allows the computer to reduce the amount of information that is stored
in digital form. By varying the image quality (resolution, colour versus black and white), frame rate,
audio quality, and size of the video window (half or full screen), a given amount of footage will take
more or less storage space. A high resolution, colour, full screen image stored at 30 frames per
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second requires maximum storage capacity. The same material stored as a low-resolution, black
and white, partial-screen image at a slower frame rate requires less storage capacity.

e Digitise shot by shot: The software or the digitiser allows for the in and out points of each of the
clip to be digitised to be marked.

e Trim each digitised clip to its actual in and out point: To facilitate the editing process, each
clip is digitised with extra frames at the beginning and at the end. The best fit of each clip is
obtained by trimming the extra frames.

e Use the timeline to arrange the shots in the proper sequence: The computer's mouse is used
to “drag” and “drop” the shots into the timeline at the appropriate place, and the shots can be
easily moved elsewhere if the sequence need to be changed. This is one of the most powerful
advantages of the non-linear editing systems. The order of shots can be changed without reediting
the entire piece.

¢ Add transitions between shots: There are quite a few special effect transitions to choose from,
but these effects are used sparingly in instructional programs.

e Add graphics: Titles of the program and other graphics can be created electronically within the
editing program and incorporated into the project.

e Add music and sound effects: The sound attached to the picture is assembled into the timeline
as the pictures are edited. Most programs allow the addition of several tracks of audio, and will
use four or more tracks (voice, natural sound, stereo music, sound effects, and so on).

o Allow the system time to render the special effects and transition: Rendering is a process in
which the computer creates special effects and transitions frame by frame. Some systems are
capable of replaying the edited sequence with its special effects and transitions in real time; others
need time (sometimes a significant amount of time) to render each effect and transition.
Depending on the complexity of the effects and transitions involved, the process may take hours
to complete.

e View the edited project in real time to judge its effectiveness and acceptability: Although the
complete program can be viewed from the timeline, its final or true version is obtained only after
rendering is done.

7.3.4.3 Basic problems with digital video

There are three basic problems with digital video: size of video window, frame rate, quality of image. It
is not difficult to deal with these three problems and, although we will now take a look at these issues
one at a time, they are by no means independent of one another. All of these issues can be tackled
using compression techniques.

e Size of video window: Digital video stores a lot of information about each pixel in each image or
frame. It takes time to display those pixels on your computer screen. If the window size is small,
then the time taken to draw the pixels is less. If the window size is large, there may not be enough
time to display the image or single frame before its time to start the next one. Remember, we need
to draw 25 frames per second. There are several ways to solve this problem:

e Choose an appropriate window size. It is often not necessary to have full screen video; small
window sizes may be perfectly adequate for your needs, especially as with multimedia
applications, there are other objects that need to be on screen at the same time. Viewing
video on computer screens is not the same as watching video on television. Users will be
close to the screen; in some cases a window size of 160 x 120 for a screen set to a 640 x 480
display is adequate (Hamilton et al., 1995).

e The reduction of the window size to anything less than the size or resolution of the original
video source (in the case of the European video standard, PAL, this is 576 horizontal lines)
will involve some sort of compression. This is because the same information is being
represented but in less space. Reducing the window size may not always, therefore, produce
desirable results and will depend upon the content of the video.

e Fast hard discs are now available enabling each frame to be read from the disc faster
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e Use hardware accelerated playback. The graphic display cards now being supplied with PCs,
more often than not included facilities for Windows acceleration and video playback.

e Frame Rates: The issues here are similar to those above - too many pixels and not
enough time. There is not enough time to move the data from hard disc or CD to screen.
One way to overcome this is to compress the data so that less data is transferred from
disc to screen. Depending on the size of video window chosen, you may also be able to
reduce file size by reducing the number of frames per second to, for example, 12 frames
per second. At smaller window sizes, e.g. 160 x 120 pixels, video played at reduced frame
rates is, in the majority of cases, acceptable. At larger window sizes, the video can
sometimes appear jerky.

¢ Image Quality: The image quality will depend on the quality of the original source and the
degree of compression used. During compression you will probably be asked to select a
quality setting. This will be represented by an arbitrary scale of, 0-100%, 1-5, etc. A lower
setting will result in greater compression and smaller file sizes but the quality of the
resulting video sequence will be reduced.

7.3.5 Audio

7.3.5.1 General explanations

Although sound archives and music libraries should not even think about to select any perceptual
(lousy) coded sound format as an internal archive standard, they certainly will have to deal quite a lot
with many sound documents encoded in different industry audio compression schemes. Archives and
libraries should therefore be prepared to read all formats on which relevant content will be stored as
well as they could provide a user service to convert non-standard formats into generally readable
ones. Today audio formats are dictated by the music contents the consumer appreciates rather than
by technical quality criteria which would support technically optimised solutions at reasonable costs: A
list of audio coders and links to useful pages on this issue always is incomplete at that point in time it
would be written (for further information see Section 6 of this deliverable and among others.

7.3.5.2 Digitising Procedure Quality Control

Real time sound analysis of the analogue and digitised audio stream is performed during digitising in
order to control the analogue to digital conversion process. For this reason, digital audio workstations
provide several useful features such as:

e automatic detection of start and end position of the audio signal
e automatic detection of pauses during the recording

e automatic detection of the noise floor level

e automatic detection of clicks and impulsive distortions

e automatic detection of analogue media drop-outs

e average value of signal to noise ratio of the audio signal

e average value of frequency bandwidth of the signal

e average value of stereo correlation

e average value of level dynamics

Signal parameters extracted by means of digital signal processing as listed above are used to control
the sound quality of the digitised waveform. Any errors occurring during digitising of analogue
recordings should be detected on the fly. Standard quality criteria, obtained from long term statistics
are matched against actual values measured. A transfer (quality) protocol is usually added to the
technical metadata set.
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7.3.5.3 Common Digital Audio File Formats

e MPEG: MPEG is a file format that offers good quality and compression. The MP3 (MPEG-1 layer
IIl. Currently the best data-reduced audio format available) format is a type of MPEG compression
that offers near-CD quality audio that uses about 10% of the storage space of a CD-Audio file.
MPEG is actually a video format, but is used widely for audio-only "movies”. It is getting a lot of
press lately because high quality recordings can easily be distributed over the World Wide Web.

e RM: These are RealAudio file extensions. Real Audio is a common internet audio and video
format, which supports streaming and live web casts. This is one format for streaming audio that is
used by Real Networks. FM-radio quality is available at modem speeds, but the purpose of these
files is not of the same quality as in case of large files or do live broadcasting. These files are
heavily compressed.

e WNMA - Windows Media Audio: This audio file compression format is similar to MP3 (developed
by Microsoft), offering essentially the same audio quality as MP3, but at smaller file sizes, up to 50
percent less. It also incorporates DRM (Digital Rights Management) to combat music piracy.

Today, there are two groups of audio software:

e Audio players, which enable your computer to read audio files and translate them into music;
manage play lists; and customise those play lists' look and feel using different skins.

e Jukeboxes, which combine an audio player's functions with the capability to encode, or record,
audio files in several formats, including MPEG-3 (MP3), Windows Media Audio (WMA) and
WAV.

8 Steps and modules in the digitising process

These steps are basic building blocks for the digitising of objects. Depending on the actual situation in
a company they have to be modified.

Analysis and Selection

Starting point - Constitution of project group
- Definition of goals

Analysis of collection |- Scope of collection:

- Quality (kind of artwork, kind of media)
- Quantity (hnumber of items)

- material

- Status of cataloguing

- Readiness for digitising

Administrative matters | - Restrictions/copyright aspects
- Decisions about collaboration with externals
- Internal contracting

Approach
Metadata formats - CDWA (Categories for the Description of Works of Art
- Dublin Core Metadata Element Set

- Cataloguing standards (MARC)

Data formats - Picture (*.tiff, *.jpg)

- Text (*.doc, *rtf)

- Audio (*.wav, *.mid, *.mp3)

- Video (*.mpg)
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Technical - Hardware (scanner, digital camera, computing equipment and
requirements framework)

- Software (PHOTOSHOP, OCR, image view, storage and
cataloguing software)

Repository - Naming assignment
requirements - Filing assignment

- Copyright
Standards - Chrome channels

- Digitising quality (low, medium, high resolution)
- Watermarking (Dig marc)

Processes of Production

Development of work | - Determining objects and order of digitising

plan - Determining methods and resources (formats, tools, persons to
be involved

- Determining repository requirements

- Time and cost calculation

Production of digital
collection (Scanning)

Processes (intern/extern):
- Preparation of items
- Image capture
- Scan collection
- Image naming
- Process scanned images
- Review images for quality
- Co-ordinate rework
Additional /Post-Production

Store in digital archive |- Cataloguing / indexing of images
- Storage and backup
Additional Productions | - Production of Fragments
- Working on Themes
Connection with | - Uploading data into REGNET Cultural Service Centres
REGNET

Table 23: Steps in the digitising process

9 Tools & Configuration

After providing the theoretical framework of digitising the following chapter gives a broader introduction
into tools, programs and standards for every digitising model described above to provide
recommendations. These matters are both state-of-the-art as well as accepted in a broad range of
applications. Due to different experiences within single digitising models the amount of described
matters is varying.
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9.1 Overview on recommendations for the framework

Type of digitising Objects Standards Tools

Textual description real objects (artefacts, | XML XML Spy
maps, ...); bibliographic
objects (books, ...);
media objects (films,
...); archival objects

(files, ...)

2D surrogates real objects ; JPEG Photo camera, scanner,
bibliographic objects; Adobe Photoshop 5.0
media objects or higher

(photographs, ...);
archival objects; card

catalogues
3D surrogates real objects VRML 3D-scanner, VRML-
Tools: Internet Space
Builder, 3D Studio Max
3, SPAZZ 3D
Electronic texts images of bibliographic |image formats (*.jpg, | OCR software
objects *.gif, *.bmp, *.tiff), text|(Recognita 5.0, Fine
images of card | documents (*.doc, *.rtf) | Reader 5.0, Readiris
catalogues Pro 6.0,
Audio/visual material audio tapes, films, digitising audio: Sound
video Forge 5.0, Cakewalk
Pyro

digitising audio-visual:
Adobe Premier 6.0

Recognition of image /| Digital images, video MPEG 4
video contents

Table 24: Recommendations of the framework

9.2 Textual description

e Tool: XML SPY (www.xmlspy.com)

XML SPY offers a comprehensive and easy to use product family to facilitate all aspects of Advanced
XML Applications. The main feature of the XML SPY is the Powerful XML Editor that supports the
XSLT Edit and Transform, Graphical Schema Design and Database Connectivity. The main aspect of
the XML SPY is to develop the XML files that will contain the metadata for the information.

9.3 2D surrogates of originals

e Purpose: Create digital 2D images of objects
e Standards: JPEG format

e Tools: Photo camera, Scanner, Adobe PhotoShop 5.0 or higher.

Adobe PhotoShop (http://www.adobe.com/products/photoshop/). Adobe PhotoShop is the

world-standard image editing solution. Adobe® PhotoShop® 6.0 software introduces the next
generation of image editing with powerful new features that offer something for every user.
Delivering the broadest and most productive toolkit available, PhotoShop helps you explore
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your creativity, work at peak efficiency, and achieve the highest quality results across all
media.

e Methods:

1. Use a conventional photo camera, print the negatives of the photos, scan the photographs
with high resolution 200 — 300 dpi, and store the photos in JPEG format. The user is able to
process the image with the Adobe PhotoShop software. The images must be stored in the
hard disk and in CDs.

2. Usage of a digital photo camera, store the photos in JPEG format and in the maximum
resolution that the digital photo camera supports. The user is able to process the image with
the Adobe PhotoShop software. The images must be stored in the hard disk and in CDs.

9.4 3D surrogates of originals

e Purpose: produce digital 3D models of objects
e Method:

e VRML stands for Virtual Reality Modelling Language. VRML neither requires nor preludes
immersion. VRML was designed to create a more "friendly" environment for the World Wide Web.
It provides the technology that integrates three dimensions, two dimensions, text, and multimedia
into a coherent model. When these media types are combined with scripting languages and
Internet capabilities, an entirely new genre of interactive applications are possible. (
www.web3d.org|) The digitising of real objects can be achieved using various technologies. There
are different methods for achieving the digitising of real objects. The most common used methods
are either the use of a 3D scanner or the use of software that can generate 3D models from 2D
photographs.

e 3D Scanners: Using a scanner has proven to be the most efficient way in order to produce good
quality 3D objects from real objects. However, the cost of obtaining a 3D scanner is high and the
time and effort required to produce the desired results depends on various parameters. These are
as follows.

e lighting conditions of the environment

e colouring of the scanned object, transparent areas
e size of the object

e shape complexity in three dimensions

e hidden curvatures

For the REGNET project the Minolta VIVID 700 3D laser scanner (http:/fwww.minolta3d.com) can be
used. This scanner transmits laser beams to the real object and forms a 3D-point set of the object.
Then the manipulation of the capture data takes place. This can be achieved by using the specialized
software that comes with this laser scanner. The data from the scanned object can be exported in a
variety of formats, making possible extensive post-processing of the resulting 3D models in other
software like 3DSmax, Light wave, Rhino 3D and all major CAD/CAM software (ProE, CATIA, etc.).

For using 2D images to create 3D models there are several companies that have produced software
that allows the creation of 3D models from photographs. For the purpose of the REGNET project, two
software packages are can be used. Image Modeller from REALVIZ (www.realviz.com) and Soft face
3D by EPTRON (www.eptron.es). The concept behind these tools is best stated as follows. Find an
object in the real world that is needed to become a 3D copy, take a lot of photos of it from various
different angles, mark a few common points to let the program figure out where the cameras are
positioned in 3D space and then the computer will produce a fully textured model ready to be used in
a 3D package. This happens in theory. In practice, however, this process is more complicated than it
seems. Usually if it is required to create a complex 3D object from photos, it is most likely that
hundreds of points will be needed to be marked out on multiple photographs to produce a decent
mesh.
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To summarize these techniques will enable to produce some efficient low-polygon models of real-
world objects. However, the amount of time required to achieve the desired results is a major
drawback.

e VRML Tools:

1. Internet Space Builder

e Company: Parallel Graphics (Www.parallelgraphics.com)

e Product: Internet Space Builder

e Cost: $78

e Authoring Platform: Windows 95/98/NT
e Delivery Platform: VRML browser

e Description: Internet Space Builder (ISB) is a wonderfully easy-to-use tool that enables you to
build 3D VRML worlds and upload them to the Internet, where they can be viewed with any
VRML 2.0 browser. Using an intuitive point, click, and drag interface, you can unleash your
creative potential on an unsuspecting world. You can build anything from a fantasy city to an
accurate rendition of your own bedroom. ISB includes a library of textures and objects, and
the comprehensive documentation offers detailed information on making your own. You can
import files from programs including AutoCAD and 3D Studio and incorporate music, movies,
and hyperlinks. ISB can quickly upload your creation to sites that support Microsoft's Web
Publishing Wizard, or package it ready to upload manually

2. 3D Studio Max 3 - Useful Tools in MAX for Making VRML. MAX will export many of its animation
and modelling capabilities to VRML so it is full of useful tools. 3D Studio Max is one of the most
powerful 3D graphic tools available in the market. It can be used for production of VRML worlds
and one of the most important aspects is that it can produce high quality VRML animations. On
the other hand when creating a VRML world using Max, keep in mind that the worlds produced in
Max can sometimes be too large in size file and this will result in a VRML world slow and difficult
to interact to.

3. SPAZzZ 3D
e Company: Virtock Technologies Inc. Parallel Graphics (www.spazz3D.com)
e Product: SPAZZ 3D
e Cost: $100
e Authoring Platform: Windows 95/98/NT

e Delivery Platform: VRML browser

e Description: The objective of this application is to provide an easy way to create 3-D
interactive environments. The environments can be viewed and experienced in Spazz3D, or in
a VRML Browser, such as a standard Browser plug-in and in [Shout3D)} a java applet.
They can be displayed in the Spazz3D Screen Saver. Not only can you create static 3-D
geometry, but also you can animate the geometry, add light and sound, and define the rules of
interactivity in the VRML world.

9.5 Electronic texts

e Purpose: Produce digital texts with OCR Software
e Standards: Image formats (JPEG, GIF, BMP, TIFF) and text documents (doc, rtf)
e Tools: OCR Software

1. Recognita 5.0: Recognita Plus 5.0 provides essential help in turning printed documents into
computer editable text. It makes it easy to process books, newspapers, colour magazines,
business reports, tables and other printed papers, eliminating the tiresome retyping. New
Recognita Plus 5.0 is the ultimate text recognition solution for those who work with multi-lingual
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documents written in languages from Eastern Europe and in the Cyrillic alphabets. The program
supports the West European languages as well. Its new OCR engine combines Caere’s and
Recognita’s technologies to provide unparalleled OCR accuracy, which can reach 100% on laser
printed documents. The program lets you process a wide range of documents, even poorer quality
ones and those with text printed on grey or colour backgrounds. In addition colour magazines and
brochures can be scanned and recognized - Recognita Plus 5.0 can embed the colour images in
the recognized text. Its enhanced saving option lets you save the text in the formats of the latest
word processing and spreadsheet applications in MS Office 97/2000.

e System Requirements :
e \Windows 95, 98, Windows NT 4.0 or Windows 2000
¢ IBM compatible PC with Intel Pentium or equivalent processor

e 8 MB RAM for Windows 95, 98 (16 MB recommended), 16 MB for Windows NT 4.0,
Windows 2000 (32 MB recommended) plus 35 to 45 MB free space on hard disk

e Supported 300/400 dpi flatbed or sheet-feed scanner. TWAIN interface is supported.

e SVGA or VGA monitor (preferably with more than 256 colour support for handling colour
images)

e Mouse or other pointing device recommended
e CD-ROM drive

2. Fine Reader Professional 5.0 OFFICE (http:/www.abbyy.com/products/fine/] The Fine Reader
Professional 5.0 OFFICE is designed for work in the office. The Office version is specially
designed for work in a network.

e Software and Hardware Requirements
e PC with Intel® Pentium® 133 MHz or higher processor
o Microsoft® Windows® 95, 98, ME, 2000, NT 4.0 (with Service Pack 3 or greater)

e 32 Mb RAM, plus 16 Mb RAM for each additional processor (on a multiprocessor system):
40 Mb of free hard-disk space for minimal program installation, 50 Mb of free hard-disk
space for program operation

e Microsoft® Internet Explorer 4.0 or higher (Microsoft® Internet Explorer 5.01 is included)
e 100% Twain-compatible scanner, digital camera or fax-modem

e VGA or other high-resolution monitor

e CD-ROM drive and 3.5" floppy drive

e Mouse or other pointing device

3. Read iris Pro 6.0 (http://www.irislink.com/UK/Products/readiris.html) Read iris Pro 6 is a powerful
and very easy-to-use OCR (text recognition) software that converts your every-day printed
documents such as letters, faxes, magazine articles, columns in a newspaper, etc. into editable
text files with a very high rate of recognition accuracy. Choose any document: black & white,
colour, complex, text/tables, and any font in any style. Scan single or multi-page documents with
ANY scanner. Recognise with Read iris Pro; send your results automatically in Word, Excel or
save them into the most popular output formats including HTML.

e System Requirements

e Windows: 486 based Intel PC. minimum: 16 MB RAM, 65 MB free hard-disk space, and
CD-ROM drive for installation. Read iris Pro runs on Windows 95/98/ME and Windows
NT/2000

e MacOS: MacOS computer with a PowerPC processor, minimum: 22 MB RAM. 32 MB free
RAM to process "true colour". 25 MB free hard-disk space, CD-ROM drive for installation.
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Runs on MacOS 7.6 with QuickTime 3.0 and Appearance 1.0.1 installed, MacOS 8.5 with
QuickTime 4.0 installed, MacOS 9.

9.6 Electronic video, audio

Software Tools for digitising audio material:

e Sound Forge® 5.0: (http://www.sonicfoundry.com/products/NewShowProduct.asp?PID=426).
Sound Forge is Sonic Foundry's award-winning two-track digital audio editor. Sound Forge
includes a powerful set of audio processes, tools, and effects for manipulating audio. This one-of-
a-kind application is perfect for audio editing, audio recording, effects processing and media
encoding. Combine Sound Forge with any Windows-compatible sound card to create, record, and
edit audio files. The clean and familiar Windows interface makes editing a breeze. It also has built-
in support for video and CD burning and can save to a number of audio and video file formats,
including WAV, WMA, RM, AVI, and MP3.

e Cakewalk Pyro (http://www.cakewalk.com/Products/PY/PY.html) Cakewalk Pyro allows you to
record, play and organize your favourite digital music. It will burn CDs, rip songs from your CDs,
LPs and cassettes into MP3 or WAV files, or just play your favourite songs on your PC. From
there, listen to your music on your PC, export to portable MP3 players such as RIO and NOMAD,
or make a custom CD. It uses Environmental Sound Processing (ESP), which optimises the sound
of your digital music in any environment you choose and is compatible with many industry CD-R
and CD-RW record able drives. It also integrates with CDDB Internet music database for
downloads of song titles and artist info for commercial CDs. Fast Forward Tutorials provide
detailed help, tips, and tricks for becoming an expert on digital music.

Software Tools for digitising audiovisual material:

e Adobe Premiere 6.0 (https://www.adobe.com/products/premiere) Adobe® Premiere® 6.0, a
stunningly simple and powerful professional video editing tool, comfortably closes the DV to Web
gap while extending the award-winning software's position as the most accessible application on
the market today. With new support for DV on the Windows platform and cross-platform support
for all of the leading Web video formats, Premiere aggressively integrates a variety of features and
functions into its long-held marketplace position as simply the best video editing tool around.

e Hardware compatibility: Capture and output of video in Adobe® Premiere® 6.0 requires either
an Adobe-certified third-party capture card or an IEEE 1394 interface (Fire Wire or iLink)
compatible with either DirectX (Windows) or QuickTime (Mac OS). For a third-party capture
card to be deemed Adobe-certified, Adobe Premiere Quality Engineering must test and
approve the card for use with a specific version of Premiere using specific versions of driver
software created by the card manufacturer. Because built-in DV support in Premiere 6.0 is
implemented through DirectX or QuickTime, Premiere requires either a Microsoft DirectX-
compatible or Apple QuickTime-compatible IEEE 1394 interface. An IEEE 1394 interface is
built-in to many computers and is also available separately as an add-on card. For details
about our built-in DV support, see Built-in IEEE 1394 compatibility (below). Adobe Premiere
Quality Engineering has tested DV-1394 cameras and decks for compatibility with Adobe
Premiere. Since there are so many makes and models of devices, they have selected a
handful of the most popular of several brands. Check the Device Compatibility List for
Premiere 6.0 for details about the degree to which each is supported. Third-party capture card
certification: Premiere 6.0- Although some cards may be certified for Premiere 5.1c, it may not
necessarily be certified for Premiere 6.0. Many cards are in the process of being tested with
Premiere 6.0. Check Certified third-party capture cards for the current list of Premiere 6.0
certified cards. Check Unsupported third-party capture cards for a list of cards which are
currently unsupported by Premiere 6.0. Built-in IEEE 1394 compatibility

e Windows: Any IEEE 1394 interface identified as OHCI-compatible or OHCI-compliant will
work with Premiere 6.0. The following is required for compatibility: Microsoft® Windows®
2000, Windows 98 Second Edition, or Windows Millennium Edition, Microsoft DirectX-
compatible video display adaptor, Microsoft DirectX-compatible IEEE 1394 interface
(Choose 1394 Controller from the pop-up menu at http://www.microsoft.com/hcl/ to view
compatibility testing results.)

RN_D1v01.doc REGNET IST-2000-26336 Page 115 of 193

Copyright © 2001 The REGNET Consortium
No part of this document may be reproduced, in any form, or by any means, without prior written permission
of the REGNET Consortium.



*

e

G

,6** REGNET Deliverable Report D1

3 Cultural Heritage in Analysis of the State-of-the-art and Version 01
\ T4 Regional Networks Development of Concepts Date: 2001-09-30

e MacOS: The following is required for compatibility: Mac OS software version 9.0.4, Apple
QuickTime™ 4.1.2, Apple Fire Wire 2.4 or later, QuickTime-compatible Fire Wire (IEEE
1394) interface (Fire Wire ports are built-in to many Macintosh computers and are also
available as add-on cards.)

9.7 Automatic recognition of image/video contents

It was not possible to find a software dedicated for the specific process. However it is possible to store
extra information in an image or in a video. This can be done using the MPEG-4 standard.

MPEG-4 allows attaching information to objects about their content. Users of the standard can use this
‘OCI' (Object Content Information) data stream to send textual information along with MPEG-4
content. It is also possible to classify content according to pre-defined tables, which will be defined
outside of MPEG. Further possibilities are giving unique labels to content, and storing camera
parameters.

More info http://www.cselt.it/mpeg/standards/mpeg-4/mpeg-4.htm

Available tools that support the MPEG-4 standard may be found on the following url: http://www-
elec.enst.fr/~dufourd/mpeg-4/

10 System and content recommendations

10.1 General recommendations

It is important to plan digitising projects with a goal of long-term access to the material and to see the
expected result with the eyes of (potential) users. So it is useful to scan at the highest quality without
compression because of the difference between masters and delivery files. Due to the different
institutions within REGNET standardization matters are very important both on the side of metadata as
well as file naming and formatting.

10.2 Image recommendations from ALI

Image recommendation

Format jpeg compression

Resolution Thumbnails 128x128 pixel
low resolution 256x256 pixel
low-medium resolution 480x480 pixel
medium resolution 800x800 pixel

Chrome channels | RGB

Watermarking Dig marc technology

Table 25: Image recommendations of ALI

Software recommendation

Tools digital watermarking by Digital Copyright Technologies (Dig marc)
Image retouch Photoshop 6
Image viewing ACD See

Some specific tools are needed for the management of images

Table 26: Software recommendations of ALI
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10.2.1 Image reproduction
High quality reproductions are needed as any step in the process involves losses.

The reproductions of sculptures and 3D objects will need different number of shots referring
afterwards to the same record.

The process will need different technology for different outputs or different volume of data/time:

a) digital camera: high volume of images/time but exchange of the personnel if strong lighting is used
(flashlights).

b) traditional photo followed by digitising the film: lower volume of images/time but high level of
technology and know how and skill of the personnel. Having the negatives has great importance in
the case of digitising again some set of objects.

10.2.2 Image naming and storage

The naming of image files is of great importance: you should take into account:

a) Possible volume of total images.

b) Clear referring to the subset of objects.

¢) Unique ID.

d) Alphanumeric choice is good.

e) The names of files shouldn’t be too long : some O.S. do not manage long names (i.e. MS-DOS).

f) The same image has usually different formats of resolution, so the name should be unique if
referred to that specific resolution.

g) Backup files are vital.

The large amount of memory required to store the images must be considered (each image could
need from 2.6MB if b/w to 18MB if colour image ). You must take in account even the copies of the
same image produced as thumbnail or as medium resolution.

10.2.3 Image processing

Some post processing actions are needed in order to:
a) Correct dust, scratches, distortions, fingerprints,...
b) Colour corrections (colour channel management).
c) ICC profile

d) File format and compression rate.

e) Thumbnail generating

f)  Watermarking.

g) Some tools are needed to monitor the database of images

10.3 Process recommendations provided by Museon (MUS)

Before starting any digitising process it is necessary to establish the urgency of the digitising request,
the quality of the digital image needed, the complexity of the objects regarding their photographical
aspects (e.g. highly shining object or paintings are more difficult to photograph than other objects), the
fragility of the objects concerned, the internal facilities present in the organisation and the claims on
these facilities made by others in reference to their priority.
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10.3.1 Process calculations

Decisions about the process

Determine use-type of |a) Exhibition
digitised objects b) Web site
c¢) Museum PR
d) Internal publication
e) External publication
f) Restoration documentation
g) Collection research project
h) Collection management system
Determine digitising | a) Standard 72 dpi
quality needed b) Upto A-4 130 dpi
c) Higher quality
Determine urgency of |a) Within one day — one week
digitising b) Within one month
c) Within one year
d) Long-term project
Object complexity a) Standard (not highly glossy or extremely large, or microscopic)
b) Complex: highly shining object, paintings etc.
Fragility a) Normal
b) Highly fragile
Internal facilities a) None
b) Photographer
c) Analogue camera
d) Digital camera simple
e) Digital camera A-4 130 dpi
f) Digital camera > A-4 130 dpi
g) Scanner simple
h) Scanner advanced
i) Volunteer
j) Analogue camera
k) Scanner simple
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Claims for other projects
on organisation facilities

a) None
b) Some
c) Al

It is possible to construct a grid to accommodate all the factors
mentioned here. It is better to keep these facets in mind and at the
same time follow a general approach.

One can determine a basic set of work flows:

We presume that a museum has at least a basic set of facilities:
simple digital camera, simple scanner.

External digitising

Factors contributing towards this procedure:

e High digitising quality needed

e Urgency is not high

e Large quantities of digitised images needed

E.g. Internal or external publications: posters or photos used in
exhibitions or images (large numbers) used in the collection
management system.

Internal digitising

Factors contributing towards this procedure:
e Images needed quickly

e Images needed of low or medium quality

E.g. Images for web sites, restoration documentation, images for the
collection management system.

Table 27: Process recommendations of MUS

The decisions about the described factors can be visualized as follows.

Digital photo

| | External digitisation
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Figure 18: Recognition of image/video contents

10.3.2 Time calculations

Several institutes have made calculations regarding the time investment for each phase in a digitising
process. Hereunder you can find some of the results. Source: SIMIN-bundle nr. 18, Author J. v.d.
Starre. Care must be taken not to forget that a large object takes much more time and a complex
object is more time consuming than a simple one. To be short: the durations mentioned are averages.

Activity Number of minutes per object
Selection object collection 1,00
Selection object 4,00
Object transport 5,00
Photographic arrangement 5,00
Making digital photo 2,00
Photo selection 2,00
Photo editing 1,00
Photo filing 0,50
Photo conversion 0,50
Photo filing 0,50
TOTAL 21,50

Table 28: Time calculation for digital photography

Activity Number of minutes per object
Selection object collection 1,00
Selection object 4,00
Object transport 5,00
Photographic arrangement 5,00
Making photo 2,00
Photo printing 9,50
Photo selection 2,00
Photo scanning 5,00
Photo editing 2.00
Photo filing 0,50
Photo conversion 0,50
Photo filing 0,50
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TOTAL 27,50

Table 29: Time calculation for analogue photography

Activity Number of minutes per object
Selection object collection 1,00

Selection object 4,00

Photo selecting 1,00

Photo scanning 5,00

Photo editing 2.00

Photo filing 0,50

Photo conversion 0,50

Photo filing 0,50

TOTAL 14,50

Table 30: Time calculation for existing analogue images

11 Best Practice

11.1 The “Digital Image Archive” of The Austrian National Library (ONB)

The study “DigiCult’”, mandated by the European Commission and conducted by the independent
experts of “Salzburg Research” (http://www.salzburgresearch.at ) identified the digitising concept &
process of the Austrian National Library as a leading example for digitising in the field of cultural
heritage in Europe. The Austrian National Library therefore takes the liberty to present one of it's own
projects:

11.1.1 The project

The project "Digital Image Archive" of the Austrian National Library (sponsored by the Federal Ministry
of Education, Science and Culture and the Austrian Industrial Research Promotion Fund) aims at
restructuring the "Collection of Portraits, Picture Archive and Fidei Commissa Library", Austria's
largest picture documentation centre. This division of the Austrian National Library holds more than
1.5 million pictures focussing on historical portraits, architecture, topography and history of Austria.

The project's main target is to create an efficient model for a "Digital Image Archive", which is based
on the existing organisational structures of the collection. Traditional services shall be supplemented
by new, digital services. Electronic image catalogues and presentations shall increase the availability
of the objects of the collection for scientific as well as commercial usage.

For the Austrian National Library the "Digital Image Archive" project represents a decisive step
towards cataloguing and stock exploitation of all kinds of pictured objects in all collections of the
library. Digital services will open new opportunities of cooperation with the economy (publishing
companies, printing trade and multimedia industry).

11.1.2 The basis: the typewritten card catalogue

The new digital image catalogue is based on the typewritten card catalogue (developed in the 1930s)
of the Picture Archive of the Austrian National Library.
This card catalogue comprises a central catalogue of 1,110.782 cards and an additional catalogue of
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96.568 cards listing localities of Vienna which are arranged according to both districts and motives.
Further, a catalogue in book form of about 10.000 pages summarises comprehensive topics.

All cards of the card catalogue would amount to a length of about 291 meters.

The catalogue is built as a dictionary catalogue (combining author and subject heading catalogues).
The cards can be divided in 3 types according to their function (header card, index card, pointer card)
and in 3 categories according to their content (person, subject, and topography).

Example 1: header card (person)

1: main heading

2: profession

3: date of birth

4: date of death

5: persons' index code
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Example 2: index card (subject)

1: first heading

2: second heading
3: legend

4: description

5: technique

6: signature mark

Example 3: pointer card (subject)
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Example 4: header card (topography)

1: place name

2: federal province

3: district authority

4: geographical area codes

Example 5.: index card (topography)

5: classification scheme

11.1.3 Thorough analysis & the digitising of the card catalogue

More than 6 million catalogue cards of the Austrian National Library were digitised between 1998 and
1999 and a specific software was developed to make them available via the World Wide Web.

This software is called “KatZoom”. It was developed by Wilhelm Dikovich, a staff member of the
Austrian National Library. “KatZoom” is based on the digitised card catalogue (*.gif) and structures the
cards hierarchically according to their order in the alphabet. It enables the fast reproduction of
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searchable card catalogues of any size in the Internet, once the card catalogue is digitised. The user
can browse through the cards by first choosing the initial letter in which he/she wants to browse in and
subsequently narrow the range of cards in which he is interested in. “Katzoom” is a very simple tool
easily understood by any user. Some of Austrian National Library’s catalogues may still be consulted
via “KatZoom” ( http://katzoom.onb.ac.at/cgi-bin/katzoom/katzoom.pl?katalog=2 ,
http://katzoom.onb.ac.at/cgi-bin/katzoom/katzoom.pl?katalog=3 ).

A thorough analysis of the archive's structures led to the development of a concept for the Image
Database. From August 1999 to October 1999 all catalogues of the Picture Archive were digitised.

11.1.4 The development of a cataloguing software & indexing

In co-operation with the Central Informatics Service of the Austrian National Library and based on the
in-depth structural analysis of the card catalogue, a cataloguing software was developed, which
enables the indexing of millions of catalogue cards via web-interface in very short time. After having
started with preliminary analyses as soon as fall 1999, the indexing software was programmed in
spring 2000 by Wilhelm Dikovich. On the 27th of March 2000, at 15:15 in the afternoon, the first
catalogue record was created: (the island) "Oahu", card-picture no. 726246. The final decision
concerning the input fields and their structures was taken on the 3rd of March 2000, and the
developing of the software for the indexing process was finished by the 24th of March 2000.

The result is an extension of the "KatZoom" software, developed by the Austrian National Library for
the electronic reproduction of card catalogues in the Internet. The extended solution "KatZoom plus"
allows the creation of an index for the card catalogue, processed by automatic methods. In the case of
the Picture Archive catalogue, an index was developed according to its documentary structure,
dividing people, places and subject keywords.

In April 2000 an indexing team consisting of five people began with the indexation of the scanned
integral catalogue. First, the type of card was determined for each new keyword appearing in the
alphabetical order of the cards.

By a simple click on the corresponding card category the input mask was opened and the correct type
of card was already marked. Then the input fields were filled in. In the case of persons, dates of birth
and death were indexed in addition to names. Where topographies were concerned, area codes and
classifications were indexed, too. This system of marking and dividing enabled an efficient processing
of the cards for the import into the image database (separating header and index cards, creating a
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topographical thesaurus as well as an index for people and subject keywords, and removing pointless
pointer cards etc.).

After completing the form of the input mask, the indexing person would close the input mask window.
As the index keywords would then be automatically attributed to the following cards, as long as no
new index keyword was written into the input field of the input mask, not every single card but only the
cards with different keywords had to be worked on. A second index level was built in where there were
more than 400 index cards in a row.

During the input process, there was no automatic spell-check or any control, whether the cards were
appearing in the right order. Misplaced or faulty cards were marked with special codes during the
indexing process, which enabled a direct accession to the record in question in a correctional phase.
These check-routines and protocols were performed during the night or at weekends.

The project team started indexing the Picture Archive catalogue (about 1.2 million catalogue records)
at April 3rd, 2000. Everyone managed to increase the average daily indexing rate from about 800
cards per day to about 3500 cards per day. On August 10th, 2000 the indexing team celebrated the
indexation of the one million catalogue card and on November 10th, 2000 all catalogues of the Picture
Archive had been indexed, corrected and prepared for the import into the Image Database.
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11.1.5 The installation of the Image Database

The selection committee of the Library's Directorate General elected STAR (online information:
http://www.cuadra.com ) as the new image database of the Austrian National Library. In addition to the
library system ALEPH, STAR covers cataloguing, documentation and customer services for the
collections of the Austrian National Library. It was installed at the Austrian National Library at the 13th
of February 2001.

Subsequently, the database had to be adapted to the needs and data structures of the Picture
Archive. This is where the STAR Software’s flexibility (which was one of the main reasons why it was
elected) proved to be a major asset.

11.1.6 Going online

On July 12th 2001 the Austrian National Library presented the new online version of the Picture
Archive: http://www.bildarchiv.at . Its design and storyboard have been realised by the Internet- and
Web Design Experts “Pixelwings Medien AG” in close co-operation with the Picture Archive of the
Austrian National Library. It is a test version and aims at gaining first experiences in new
communication forms and consumer relations. Even as a test version, it already attracted thousands
of users and earned wide recognition among professionals.

One of the prize winning features of this web site is the fact, that the user actually furthers the
indexation of the catalogue by ordering an item. As he orders a reproduction of a certain picture,
he/she is prompted to fill in the signature of the specific picture, which can be read of the catalogue
card. The signature of the picture was not indexed during the indexation phase, as it would have been
too much time consuming and expensive. This way, the user contributes to the building up of
information: not only concerning the signatures of pictures, but also concerning the items which are of
the greatest interest for the users. The quality control consists in the ordering process: giving the
wrong signatures automatically entails the reproduction of the wrong picture. As the filling in of this
signature field is mandatory, every order is also a service rendered to the Picture Archive.

Besides the mandatory signature field, the user is also asked to help the Archive by copying the
legend. This field is not mandatory. Still, it has been filled out by a small percentage of users.

11.1.7 Customised On-Demand Digitising for ONB via REGNET

(For a general work-flow of an On-demand Digitising Service see
http://www.bodley.ox.ac.uk/scoping/ondd.pdf)

ONB has developed a web-based indexing system for converting and integrating card catalogues into
image databases (for a detailed description see “Best Practice” provided by ONB in T 1.2). ONB will
prepare data description in order to define data exchange between ONB retrieval system and
REGNET Portal. ONB will also provide specifications for web-based searching and displaying search
results of ONB catalogue data via REGNET Portal. The User will be able to search the complete ONB
catalogue (1,1 million records) via REGNET and activating an on-demand digitising service. For a first
version of the new ONB Image Digitising Service and image database see http://www.bildarchiv.at. A
user interface for web based searching and ordering has been developed and put into service since
July 2001.

ONB has also prepared Online-presentations of highlights of its collections which will be integrated
into REGNET (first examples featuring Elisabeth, Empress of Austria and Highlights of ONB
Collections see http://www.bildarchiv.at) . ONB will prepare ca 100 high quality images according to
topic specifications of the REGNET content group for displaying and ordering in analogue or digital
form.

ONB will provide also the infrastructure for archiving high resolution images and is prepared to act as
a Service Centre.

Milestones foreseen:
1. Define specifications for data exchange of ONB card catalogue with REGNET System
2. Preparing ON-demand digitising service via REGNET
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3. Preparing 100 high quality images according to REGNET themes

Ordering process

The ordering process can be pictured as followed:

Figure 19: Ordering scheme for pictures

Order via e-mail

received by customer

order via WEB service center

direct contact to
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order processing searching ONB Database

via REGNET

editing note in ONB
Database

automatic signment of order
numbers

/1N

search for textually
- identic cards with
assignment to a different headings

subject specialist

RN_D1v01.doc REGNET IST-2000-26336 Page 128 of 193

Copyright © 2001 The REGNET Consortium
No part of this document may be reproduced, in any form, or by any means, without prior written permission
of the REGNET Consortium.



REGNET Deliverable Report D1

Cultural Heritage in Analysis of the State-of-the-art and Version 01
Regional Networks Development of Concepts Date: 2001-09-30

http://Finally the process continues as illustrated:

assignment to a
subject specialist

catalogue record
(linked to image
information)

editing in ONB Database

J

image digitization

J

integration of the preview
into ONB Database

J

data communication to
REGNET Service Center

mail to customer, order
processing via REGNET

Figure 20: Ordering scheme for pictures (continuing)

RN_D1v01.doc REGNET IST-2000-26336 Page 129 of 193

Copyright © 2001 The REGNET Consortium
No part of this document may be reproduced, in any form, or by any means, without prior written permission
of the REGNET Consortium.



‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod

€61 40 0gL dbed 9£€92-0002-LSI LANDIY 20p°LOALA N¥
sjuleg saway |
0 0 0| saimdjnos uspoom |eAsIpalp
s108[qo |eAlyoly s109[qo elps|) sy09[qo oiydesbolqig sjoalqo |eay sadA} 108[q0
09 s109(qo Jo JaquinN

uoIN99||00 pPalos|as Jo Ajljenp pue Aluenp |

"UOI198]|02 INO Ul s8inyd|Nos UspooM [eAsIpaw Juasald 0] sI ‘ sjuleg, awayl ay) ulyym [eob InQ “puepos)
uo s8yoINYo [eABIpaW Q| Inoge eyl woly Ajulew ‘sjoslqo snolbija. [elaAss JO S)SISUOD UOII08|[09 JNQ °, SIUleS, away) ay) ul s}joslqo 1noge uonewloju

(uonyo9jj0o paja9las ay} jo uondudsap) uonoddlo) J3abie] g

"UOoN99||09 8y} Ul saIn}diNds UspooMm [BASIPaW UM NOY-AD ‘s1oadse [euoneonpe ‘yoJeasal Joy AjligejieAy ‘g s100lq0
a)s goM | pasnibip jo adAy-asn

(,SluIeS, BWAaY]} By} UIYJIM) UOIJO3||02 8y} Ul S}08[go 0} SS800E puUB JO UOIBWIOUI BPINOIH 2 sanIAoe

(ys1buz o3 uonejsued) ‘uonewIOUl 810w ‘sojoyd Japeq) ays gam s doysg wnasnpy ay | saoidw) L Buisnibip Jo sjeos

suoljelapisuo) oibajens 'y

‘uoiBaJ 8y Jo 8In)Nd pue ainjeu ‘Alojsiy 8y} Jnoge
$)00( SE [[om sk ‘uoiBal 8y} WoJj JJelolpuey [euonipel) osje ale atay) doys ay) uj "Wjoyyo0IS Ul (AWHS) seninbiuy jeuoneN Jo wnasnjy 8y Ul Mou
aJe Jey) ‘puejos) uo punoj sjoslqo Jo seidoo os|e ale 8oy "UoIID8||00 S, WNasNW a8y} JO Sp|al} snoleA wolj s108(qo Jo saidoo sey doyg wnasny ay |

‘Aep juasald 0} polad [eAsipal ay) woly ‘aby Bupjia ay) 0] aby au0}S ayj Wody yoeal uoljos)|jod ay} ul sjoalqo
00008 Inoge ay ] "Aiunod ay) ul SIoYISIA Jsow Bupoelye ‘swnasnw jsablie|] ay) Jo auo si (puejos Jo wnasnjy Aluno) ay ) puejos) ed j9asnwisue]

puepos ed jaasnwisuen] 10} uejd Buisbig

(9IN7) puepoo ed jeasnwisue |z}

sue|d Buisiibip pasiwolsn) Zi

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod

€61 4o LgL obed 9£€92-0002-LSI LANDIY 20p°LOALA N¥
%001
Jayjo (yjuswabeuew) [eubIg| (quawebeuew ou) [eubIg annebau ‘ojoyd QUON BuIsmIBIp
J0 @a1baQ
‘papaau ale jewlo} 93dr ul sojoyd |[eubip mau — ojoyd

BuisiiBIp Jo snjels g 10} SSaUIpeay ‘¢

anbojejeo

aseqejep pasiibip ayj 0}
pappe aq 0} sey s}08[qo
8y} Jnoge uonewIojul
pue ‘paijipow pue

dn paxJom aq 0} spasu
anbo|ejeo asegelep
pasibip 8y} - 1xa1 % 001

(paseq
siayjQ| @anbojeied pied pasnibig suonduosap o1uoao9[3 | -Jaded) spieo anbojeyen QUON

Buinbojejeo
10 9@a1baQ

"$S920Yy 0} anbojejed ay) LaAuod o) Buluueld ale ap) "SS9y pue [90x3 ‘oid Jayew aji4 yim ajgredwod s| aseq Jadng,

"JUS)SISUOD JOU pajie}ap Jayyau Ajpsow si uonedisibal ay| -enbojejeo
‘usjum-puey ‘leulblio sy} wouy Aoallp paliajsuel) usaq Ajuo sey uonewsojul ay] “,8seq Jedng ul pasnibip si enbojeied wnasnw syl | uonduossp Uoys

(Uonos(j00 pe1oses ay) Joy) Buinbojejeo jo snels 'z

uonenunuo)

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod

£61 4o ZgL obed 9£€92-0002-LSI LANDIY 20p°LOALA N¥
suone|suel | sabewl |eybig s1xa) buiquosaq
(-‘syjuawbedy
‘6-9) suononpoud [euslew (sebewi-gg/-az)
[euonippy |ensia/olpne |[eubiq sixa] |eubiq sojeboling oluono9|g suondLiosap |en)xa |

Buisnibip pawie jo adA| g

‘aseqelep —  Sjules,

$S920Y SN — 9seq Jadng Mau 0} anboje}ed ulew wol} ‘SaA

swalsAs
S|opow JaY)Q |  JusJdyIp USBMIB(Q 80Ud)SIXa-0)) Buisibip Bunsixa Jo uonelbip Buisnibip mau a18|dwo)

(wayshs 1INDTY 0} uondsUU0Y) [9poN Buisnibiq “|
yoeoudde Buisnibip ayy "q
SONss| JueAs|al gLﬁo uo sjusWWo ¢

Jauing-gon Jauueos paqgye|d selawe? |eybiq

(s)18y10 Jauueog (s)esowe)

[eusa}x] [eusaju| BUON

"81eM]JOS pue Slauueods ‘selawed [e)bip ‘siendwoo se josfoid ay) o) pepesu uswdinba ay) || 8ABY S\

sali[ioe) [BUIBIXS Q [eUIBIU| 2

1IANSTY ul 8|gejieAe ale sojoyd ‘OINT a9 (M 1ybuAdos jo ssumo ‘ybuAdod Aq paosiold aq |im sojoyd ay g

sonss| JybuAdon g suonoLysay |

}lomauwiely aAles3siuiwpe ay| "9

uonenunuo)

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH




€61 Jo g€} abed

“wniposuo) | INDIY oY Jo

uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
9££92-0002-1LSI LINDIY

20p°LOALA NY

Janeam wealiq wy-, suononpoud
JBUl0 alemjyos S|00 1 Buili4 @ bulweN |euonippy
|euslew
(sloypa (ewm, ‘Aem-, |ensiajoipne
SENTe} olpne [eybip ‘6 -8) siemyos s|00] | syew.oy ajly "6 -8) Bulji4  BuiweN [eybiq

PIOM SN oopr

(" Joypa 1xa} (3pd, *o0p°,
JByY10 ‘alemyos Y00 b '8) atemyosg s|00] | slewloy 9y} -6 -8) Buli4 ¥ BulweN sxa) [eubiqg

aseq

Jadng ‘oud 82110 SN elawed BIp ‘lauueos 00§ 6drl, (sabeuw
(Bunpewusiem (- “uBuUEODS (u6-, ‘6dl, stewdo) | ag/az) seyebouns
‘6 -9) 18Y10 alemyos ‘essawed ojoyd) sjoo | (1dp u1) suonnjosay | oy b6 ) Bulj4 g BuiweN 21U0J}09|]
aseqgele( $S922y SN oul BuidAy Ajlenuepy $S900Y SN 40 Sp|al ejeq (uonewuoul
suonduosap (-019 spJed anbojeied pauueos olydesborqiq)
|en)xa} Jo uononpoud ay) aquosap | Jo Buissasoud ay) JO) S|00} ‘SI0NPS ‘SWa)SAS (suoneidepe umo ‘(YAMAD ‘av3d ‘OdvIN uonduosap
0] A1esS898U punoy noA sylewal JayiQ | Juswabeuew uonds|0o Bunsix3y *6 '8) sjoo] | 8| piepue)s e Jo abesn ay} "6 "8) spjall ejeq |[enixa |
uonIuap Jayjo ® S[00| ‘SpJepuelS) ylomawely uoneinbyuo) ¢

uonenunuod

0€-60-100¢ :3eq
L0 UOISIaA

1@ Hoday ajqedaljeq

s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

S)}IOM)aN |euolbay
ul abejiay jeanyin)

13INO3IY




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
£61 Jo pgL dbed 9££92-0002-1LSI LINDIY 20p°LOALd NY

AlleyBip ojoyd sy aAes pue jsnlpy

Buiydesbojoyd [eubig

ysibug o} sejsuel |

anbojejeo ayj 0} 198[qo sy} noge sjoey mau Buippy
BAIYDJE pUB Binjela)| ‘yoseasay

anbojeled ay) ul uonessibal ay) Yosyo

- a ™ < 1 © N

sj09[qo ay} 309]100

syjuow [euosiad ¢ ‘ sjules, sway |

ysi|bug o} uone|suel |
Alieybip ojoyd ay) eaes pue jsnipy
Buiydeabojoyd [enbig

a)Is gem ay) 0} 19alqo ay} Jnoge sjoey mau Buippy

-~ o o < 0

wioyyo01s ul (IWHS) seninbiuy jeuoneN jo wnasnpy 8y jo anbojejed ayj pue anbojejed Ino ‘yoieasay

syjuow |euosiad g ‘doys wnasnjy ay |

‘Pepeau sebeyoed }IOM pue sdaig

(sdays Alessaoau) sabeyoed YIopAN % ueld YIOAA L

ssoao%0.4d Buisiibip ay] '3

uonenunuo)

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH

55




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
€61 40 Gg| abed 9££92-0002-LSI LINDIY

20p°LOALA NY

‘wasAs Juswabeuew uono9|09 pue ‘yosfoid

yoJeasal uoIj93||00 ‘uoljejusnoop uoljelo}sal ‘suoiedlignd snoleA ‘8IS gam ‘SUoiIqIyxa 104 uoljewlojul siseq apiaoid s109(qo

0} 89 Jybiw syoadse Jay)O ‘walsAs 1 INDIY oy} ybnoiyy yjog -olignd [eisusb ayy Joj AjjiqelieAy “Z yoJeasal Joj Ajjiqelieny | pasiibip jo adAy-asn
saliAloe

'S@ouUaIpne ||e 0} W0} JUSIUSAUOD B Ul \YAY JO SUOI}09||00 8y} 0]} SS822k puk JO Uoijew.ojul apinoid Buisnibip Jo sjeos

suoljelapisuo)d O_mwuw.‘___.w YV

Aqg ajdwexa 1o} ‘shkem Auew Ul SB0P 11 YoIym ‘YAM 10 AlIAIIOR Ulew a8y} ||is S| 82ualos Buijowold "seousios [ednjeu ay) ybnoay) seni|

‘Aisiweyo pue soisAyd ul sazild |9qoN oy} Buipieme

nn jeonoeud ayowo.d

0] Sem Wie s} ‘sneeuul [Je) siayjo Buowe Aq g/ | Ul pawioy sem (YAY ‘usiwapeyesdeysusajap ebijbuny)) seouaiog jo Awepedy ysipams [eAoy ay L

VA 10} ueld Buisnibig

(WAM) usiwapeyesdeysuajap ebijbuny

Jojeind ‘suislg ulesenp
Josiniedns ssindwo?) ‘puebul 9|S

"S8|0J pue SIaquiay 109loid

|[puuosiad ‘€

‘Buiuue|d Wiy JNoA 8quosaq

ue|d swtl ‘¢

uonenunuo)

¢cl

0€-60-1002 -9¥ed
L0 UOISIBA s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

1@ Hoday ajqedaljeq

S)}IOM)aN |euolbay
ul abejiay jeanyin)
!

13INO3IY




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod

€61 40 9¢L obed 9£€92-0002-LSI LINDIFYH 20p°LOALT N
0 % 19 % ¢¢ % L1
(yuawebeuew) jeubig (yuswebeuew ou) |eybig annebau ‘ojoyd QUON Buisnibip jo eaibag

‘anbojejed pieo e
ybnouyy saob yosess ay) aouls swngje ojoyd ay) o} Buipuodsallod sgD uo aie Asy] "INOJo2 JIg-9¢ Ul pue uonnjosal-idp OGE Ul
1ewI0} 44| 1 Ul pauueds si uonoa|joo Jyesuod ay| jdwape mau e ul jnasn aaoud 1ybiw pue ‘1ewlo) 934 UOIN|0SaI-MO]| Ul dJe

saunjoid asay) JO 1SO\ "1SO| Sem aseqgelep ay) Jo Jyauaq jealb e (1 N) Dd O} paliajsuel) Sem )l usym aseqgelep ayj ul sainjoid
By} uleluiew o} ajqissodull §I pawie|d Jajsuel} 8y} Jo} d|qisuodsal UeldluUyda) Dd 8y} dUIS "SO66 L AlJEa ay) woly aseqelep
sabewi ajlym pue xoe|q [eubip yum Ajuo jewo) ysouoe e ul pajeulblio (Alessadsau Ajg1e|dwond [je Jou) spidly ZZ Yim

aseqelep ay] ‘swa}l 9£9‘e 10 BuilsISuod aseqelep ssa22y S\ Ue ul pasnibip Apealje si uo1}99||09 JuswinJisul dLUSIOS Plo 8y L uonduosap Juoys
BuisniBip Jo snie}s B 10} ssaulpeay ‘¢
0 0 %cc %L1 %219
(Juswiean
YOO Oou) spJied wa)sAs Juswabeuew Buissaosoid
anbojejeo pasnibig anbojejen plom ‘saseq ejeq paseq-laded QUON Buinbojejes jo aaibag

'uo99||09 Nesuod ay) Jo anbojeied paed e st aiay] Buixapul ybnol e yum Ajuo 1nq ‘pasnibip Ajped si uoios|j0o
yesyuod ay] “(seseqejep ueyj Jayiel suondiosap) sajnt uoiessibal [euoneu ysipamg o} buipioooe panbojejed si jelisjew

[eAlyDJe By ] "9Seqejep e Ul Se [[om se anbojejed pied pjo ue uj yjoq ‘panbojeied si uoiios||09 Juswiniisul dLUaIds plo a8yl uonduosap Juoys
(uono9|00 paJoa|as ayy Joy) Buinbojeleo jo sniels ‘g
sneeuur slieJjod JuUswaINSes|\ saway |
0S 00¢ 0 00l
sj08[qo |eAlyoly s109[qo elpa| syoalqo oiydesbolqig sjo09alqo |eay sadA1 108[q0
0Sv sy09[qo jo JequinN

SUOI199]|02 Pa}I9Jas JO Ajljenp pue Ajjuenp °|

"S1S1jUBIOS JO U0N}09||00 Helnod os|y ‘pashibip g ||IM aWway} sneeuul ay}

UM UOIOSUUOD Ul SAIYDJE BU} WOJS SWBY 0S|y ** ‘Syons pleA us) ‘spod Jajow ua) jussald o} uey) Jayjes Bulinsesw Jo sjoadse snoLIeA je swie Uoijos|os
8y ‘owsay} jJuswalnseaw ay} yum Buljesp spew aq ||IM UOIJOS||00 JUSWINASUI OIJJUSIOS [BDLI0)SIY SY) WO SWS) JO UOIDOS|9S B 9oue)sul 1sdl) U U]

(uonoajjoo pa3odsjas ayj Jo uondLosap) uonoajjo9 jabie] ‘g

uonenunuo)

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
£61 Jo /gL dbed 9££92-0002-1LSI LINDIY 20p°LOALd NY

S9@NssI JueAs|al Joylo Uo sjuswwo)d ‘¢

slauueos
‘Siseq €V | B ¥V ¢ ‘Peq eJswed
Aresodwa} uo Ajlup sJauing 4o 1e]} [9A8] Jawnsuo)) | [elbip |9A9] Jawnsuo)
(s)18U10 Jauueosg (s)esswe)

[eusa}x] |eusayu| TN

SOI}I|Io.} [BUIBIXD B |RUISIU| 'Z

'S90UBING JO Awapedy ysipamg [eAoy ay) Aq paumo si [eusjew ay} Jo JybuAdos ay g
sonss| JybuAdon g suonoLysay |

yIomawel} sAleSIUIWpE aY] ")

uonenunuo)

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod

€61 40 g¢L obed 9£€92-0002-LSI LINDIFYH 20p°LOALT N
Janeam wealq Wiy
Jayl0 a/em)os s|oo| Buiji4 x BulweN suononpoud [euonippy
|eLiojew
Bylo aiemjjos s|oo| Bulii4 g buiweN lensia/olpne [eyfig
Japeay jeqoioy ipd-,
Jayi0 aI/emyos sjoo] Bulli4 g buiweN sixa} [eybia
slauueos
doysojoyd aqopy ‘elowed [e)ibig 0S¢ 44I1 '93dr
(sebewr ge/az)
JByY10 alem)os S|00 | suonnjosay Buij4 9 BuiweN sojebo.lins 21u0J}09|]
(uonewuoyui
suonduosap oiydeuboqiq)
[en}xa} jo uononpold ay} 8quosap 0} AlBSS809U punoy NOA syJewsal JaYyiQ s|00| splay eyeq uonduosap [enyxa |
uoluep JaY10 B S|00]| ‘Splepuels) yJomawel) uoneinbiuo) ‘¢
"aWay} sneeuul] pue
away) Juswainsesi
uo sjuawbely sjuswnJjsul jo sebew) | sway Buiquosap s)xa ]
[eLio)ew
suononpoud jeuonippy |ensia/olpne |eybiq sixa] |eybig| seeboling o1uos098|] suondiosap [enyxa |

Buisyibip pawie jo adA1 “Z

‘Aiesseoau |elsjew [eAlyole

oy} Joj spiepueys Buinbojejeo
[BUONEU YIIM SDUB)SIXS0D ‘SOA

‘sjieJyod
pauueos @ aseqelep JO ‘SaA

‘|eusiew [eAIYDJe ‘SBA

s[gpow Jay10

SWIBISAS Jualaylp
USaM}a(g 80UB)SIX-0D)

Buisnibip Bunsixa jo uonelbip

Buisnibip mau sy dwio)

(wayshAs 13INDTY 0} uonosuuoD) [epo Buisyibiqg |
yoeouadde Buisnibip ayy "q

uonenunuo)

0€-60-100¢ :3eq
L0 UOISIaA

S)}IOM)aN |euolbay
ul abejiay jeanyin)

13INO3IY

s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

1@ Hoday ajqedaljeq




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
£61 Jo 6¢L dbed 9££92-0002-1LSI LINDIY 20p°LOALd NY

NS yum uoneloge|oo ul sjuawbely jo uononpoud ‘Buisnibip ‘uoijosjas 1s09 ‘uossiiey| JaisLyD
Buibeuew ‘1s09 ou ‘auipeusls) [Jey
“S9|0J pue sIaquis|\ 103loid

[duuosIad "¢
Nd 0°L ‘syuswbeuy Buipn
Nd G0 ‘Buluueog
INd G‘0 ‘uoneJsedaid pue uonos|es |euld
:buiuue|d swiy JNoA 8q1dsaQ
ue|d awll ‘g

“Popasu sebesoed 3IoM pue sdalg

"90UBWIWOD
(M uoieBiw ay) Apeal si seseqelep ajelbiw 0} Moy UO sJapiAoid [e1UYO8) WO} UOITBLUIOUI USYAA "SSWaY} 8U) Jo} sjuswbel)
Jo Bunum sy Ag pemo||o) aq [[IM Yoiym ‘uels |im Buiuuess ay) usy] "soejd eyel 1snw uoneledald pue uoios|es jeul) e 1sii4

(sdeys Aiessaoau) sabeyoed YIOAN % ueld YIOAA 'L

ssoa20.4d Buisnibip ay] '3

uonenunuo)

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
£61 J0 0¥L dbed 9££92-0002-1LSI LINDIY 20p°LOALd NY

JJe)s doys-wnasnw 8y} Joj — 9sn |euoissajold 1INOTIY |  s1oelqo pasnibip
ybnouyy esn [elossWIWO) ‘salnyoolq ‘sepolle ‘senbojeled pejulid yslignd 8us gepA Uo ysiignd 21idnd [elJauas) ay) Joy Alljige|ieAy Jo adA1-esn

Sal)IAoe
Spoob s)l 0} gem ay) uo sseooe apiroid pue doys wnasnpy 8y} sjowold | Buisnibip Jo sjeos

suoljeiapisuo) sibajens 'y
'0)8 s)s00 Buiddiys pue -xe} ‘suoniqiyxa |enjoe uo Buipuadap sebueyo juswiosse ay |

‘paonpo.ld siajsod awos
aq |IIm 218y} 108foid 1 INDTIY Y1 Bulnp pue uoid9|09 SIY} WOl spiedjsod osje ale aiay] "JYeldlpuey sawdwos ‘sayodled aoeds ‘sAo) aoeds ‘ssweb
‘sajzznd ‘(0}@ SInesoulp ‘S|ewiue JO UonYd[|00 wnasnw) sko} ‘sbull Aay ‘sejaiquin ‘sjey ‘san ‘suiys-] ‘YJomiaded ‘suad ‘siepusjed ‘sioysod ‘soapia
‘NOY-AD ‘SO ‘S|ISSO} ‘s|elaulw pue SBUO0)S ‘SBLI0SS80E pueB UOIYSE) ‘S9|IIX8) ‘SUOIIBUSSSIP BWOS ‘S}Npe pue uaJp|iyod 4oy Yioq ‘syooq s|jes doys ay|

-aoeds pue sbuieg uewny ‘ainjeu ‘sjewiue 0} paje[al s Juswiosse ay| doys ayj ul s308[qo 000z INoge aJe a1y |
doys wnasn|\ 8y

‘ABojooz ‘ABojojuoaeled ‘ABojoas) ‘Auejog ul pejuasaidal
S| UOI}09||00 Wnasnw ay| ‘saseqejep a|qeyoleas ul palajsibal osje ale ‘sabed gam s,unasnpy ay} uo pajuasald ‘SUONI8(|0D By} JO Sllied ‘suonelauab
alnin} Jo} way} aAlesald 0} pue ‘Yoieasal |BUOKBUIBIUI IO} B|ge[IBAB SUON08||00 asay) daay 0} wnasniy 8y} JO 8[0J [el1ond e S| ]| "plIoM ay} Jnoybnouayy
SUONNJIISUI puB SISNUBIDS AQ pasn Ajjuejsuod ale ‘siayoleasal jsanb AQ slSIA pue sueo| ybnouy; ‘pue ‘sjuawipedsap O13UBIOS 8y} Ul N0 paLlIed YdJeasal
ay) Joj siseq ay} apinoid suonos|oo ayl ‘|oAs] ybiy e e 3 aoeid Ajjenb pue azis Jiay) pue ‘suswioads JO SUOI|IW BPNOUlI SUOIO3||0D S,WN3SN 8y |

INYN 4o} ueld Buisnibiqg

(IWNN) wioyx203s wnasniy K103siH [ednjeN YSIPams ayl €Z1

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH

55




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod

€64 40 LpL obed 9£€92-0002-1SI LINDIY 20p°L0ALd NY
%001
Juswieal)

¥00 ou) spleo wia)sAs Buissaoo.d

anbojejes peasnibiq | juswabeuew  anbojeje) | piom ‘saseq ejeq paseqg-laded QUON Buinbolejed
10 9a1baQ

wolsAg
1INSTY a2y} ojul piepuels ODIINY @yl 0} Buipioooe Ajjenuew panbojejes aq |im sjoalqo ay] "anbojejed ou sey doys ay| uonduosep Joys

(uonos|j00 pe1dses ey Joy) Buinbojejed Jo snelS ‘g

awisY) snaeuul

sewiay ]

sjewiue

suopneJsn||l [eoluejog | ‘Aigjemal  ‘sjelouiwi  se  yong

8 06

s1098[qo |eAlyoly sj09(qo elpap sjoalqo oiydesbolqig sj09[qo |eay

001 B/D | s109lqo jo JaquinN
uo1198||09 Pa3ad|Ias Jo Alllenp pue Aypuenpd |

(uonoajjoo pa3dajas ayj Jo uondrLosap) uonoajom jabie] ‘g

uonenunuo)

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
£61 Jo ZvL dbed 9££92-0002-1LSI LINDIY 20p°LOALd NY

SOA

SwolsAs
S|opoW JaY}Q | JuSJBIp USBMIS(Q 90UB)SIXa-0) Buisibip Bunsixa Jo uonelbip Buisnibip mau s)|dwio)

(weysAs 1INDTY 0} uondsUUD) [9poy BuisHbIg *|
yoeouadde Buisiibip ayy "q

SBNSS| JUBAS|SJ JBYJO0 UO SJUSWIWO) 'E

seseq Aeljodwa) Peq jel4
uo dn jas aq [|Im S}oe;U0D [@A8] JaWNSU0D seloweo |eybip
(s)1ou10 Jauueog (s)esowe)
[euJa}x3 [eusaju| BUON
SOI}I|IOB} |BUIBIXS B [BUJIBIU| 'Z
1yb1Adoo uo suonouysal oN
sonssi 1ybuAdon g suonoLysay |
yJomaweluy dAnjesIsIUIWpe 3y ")
%001
J8U10 (yuawebeuew) jeubig| (quawsebeuew ou) [eubig anebau ‘ojoyd QUON BuisnIBIp
j0 ea1Baq
‘pasibip jou ale doys wnasnw ay} ul spoalqo ay] | uonduosap Joys

BuisniBip Jo snje]s %@ 10] Ssaulpesy ‘¢

uonenunuo)

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod

€64 Jo gL abed 9£€92-0002-1SI LINDIY 20p°L0ALd NY
Janeam wealq |wiH suononpoud
SEN e} aIemyos sj00] Bulli4 g BuiweN [euonippy
|elslew
(sloypa (ewm:, ‘Aem’, |ensiajolipne
SEN e} olpne [eybip ‘6 -8) siemyos s|00] | syew.oy ajly "6 -8) Bulji4  Buiwen [exbiq
Japeay 1eqoloy i i 1pd-,
(" Joypa 1x8) (3pd-, *o0p-,
JBY10 ‘asemyos YOO ‘b '8) atemyos s|00] | slewloy a|i} *6 *8) Bulj4 ¥ BuiweN S1xa) |eubiq
doysojoyd aqopy Jauueos ‘esawed [ey)ibig 0001 ‘00€ 4411 ‘©3dr
(sebew
(Bunpewssiem (- “uBuueOS as/az) seiebouns
‘6 *9) 18Y10 alemjos ‘essawed ojoyd) sjoo | (1dp ui) suonnjosay s Bulj4 ¢ buiwepN 01U0J109|3
OOINV (uonewuoyul
suonduosap (-019 spJed anbojejed pauueos olydesBoiqiq)
|[en)xa} Jo uononpoud ay) aquosap | Jo Buissasoud ay) 4O} S|00} ‘SI0NPS ‘SWB)SAS (suoneidepe umo ‘(YAMAD ‘av3 ‘OdvIN uonduosap
0] A1esS928U punoy noA sylewal JayiQ | luswabeuew uonos|j0o Bunsixa *6 '8) sjoo] | 8| piepuels e jo abesn ay} "6 "8) spjal ejeq [enixa |

uonIuLap JBYJ0 % S|00]| ‘Spiepue)s) ylomawel) uoneinbiuod ¢

awiay} snaeuul Buinbojejeo
uo sjuswbel dz 00l | swey Buiquosep sixa]
(suonejsuelsy
‘sjuawbedy
‘6 *8) suononpoud |eualew (sebewi-qg/-az)
[euonIppyY |ensia/oipne [eubiq sixa] |eubiq sajeb01ing 2juoJ}09|3 suonduosap |enyxa |

Buisnibip pawie jo adA1 'z

uonenunuo)

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
£61 J0 p¥L dbed 9££92-0002-1LSI LINDIY 20p°LOALd NY

‘Aiessaoau aq 1ybiw Buisnibip pue Buiydesbojoyd o) wuy [eulSlxs Ue 1ey) yons
S| Juswiedap jeyj uo peopjom ay| ‘esnoy-ul Buiuuess pue Buiydeibojoyd ayy op o1 Juswdinbs pue Jejs sey wnasnw ayl ybnoyyy

wuw G| Joj pakojdwa aq 0} uosiad |
1S00 uou doys ayj ul yeis

Jabeuey\ 1s00 UoU ‘ulogapep) auuesng
'SO|0J pue SIaquIal 109loid

|[puuosiad '€

SISE( 1S02 UOU B U0 dAA 18Ul Ul YJom ay) pawiopad sey NYN

ww | L'} 1L dM :uonsebbng

INYN Jo} sabexoed 3JOAN Usamiaq panguisipal 8q 0} Ay ||Im WW | Jo jusjeAinbs s82in0say,
ww €0 syuswbely BunLppn

ww z'| sway Bbuiquosap pue buinbojeyen

ww | Buiydesbojoyd ‘Buiuueog

ww G0 uoneJsedald pue uol}09|8S |eulq

‘Buiuue|d awi JNoA aquosaq

ueld swil ‘¢

1NS PUVY "YAM UM uoieloge|oo ul sjuswbel) Bunum pue wall yoes buiquassap ‘(sway mau) Buinbojeied Aq pamojjo4

Wl [eulaxe
ue Aq Buisiibip pue Buiydesbojoyd pue aoeid ayey |im asnoy ul Buiuueds ay; uay] "s}o9(qo Jo uoneledald pue UONO9|es |euld e 1sii

‘Pepeau sebeyoed }IOM pue sdaig

(sdays Alessaoau) sabeyoed YIopAN % ueld YIOAA L

ssoao%0.4d Buisiibip ay] '3

uonenunuo)

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH

55




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
£61 o G¥L dbed 9££92-0002-1LSI LINDIY 20p°LOALd NY

away} snaeuul
saway |
ABojooz pue
Auejog 1xa} ||n} Ul SY00(Q BWOoSs
‘s)00q aiel wouy saye|d Apsopn
00l
s109(qo [eAlyoIy s109[qo eipa sy09lgo oiydeibolqig s109[qo |eay
sadA1 108[q0
001 ©/0 | s}oa[qo jo JequinN

uono8||02 palos|es Jo Aljenp pue Aluenp |

(uono9||0o pajo9las ayj jo uondiidsap) uoios)jo9 jabie] g

suelelql| 1o} [elIslew - YJoM — SN |BUOISS8J0Id "9 1INODTY

ybnouy} asn [eioJswwWo) ‘g SUONIgIYXd o) 8SMN *G "Sainydoiq pue ‘sajoiue ‘sanbojered pajulid ysiignd 7 a)Is gapA Uo yslignd ¢ sway} sjoalqo pasnibip
uoljipeJ} shaeuul a8y} Uo |elslew asInod aledald ‘sjoadse |euoneonp3 g dl|gnd |BJ1auds5) ay) J0} pue yoleasay Joj Alljige|ieay ' | 10 adfy-asn

uono8||02 8y} Jo uoneAlasaid/Alnoss seljIAloe
anoidwi pue oignd |eleuab ay) pue sjuepns ‘siayoieasal 10} Sseooe aAoIdWI ‘UOIID8[|00 SH00] 8.y Y] INode Uolewojul apirnold | Buisnibip jo sjeos

suoljelapisuo? osibajens 'y

‘AjIsIaAlun 8y} Jo} 813ua) 921nosay bululesT e dn Buipjing
pue ]| uo siseydwa ue yym oiweuAp pue Asnqg si Aieliqi ay] pajewnsa Alybiy AiaA si s@ousiog [ednjeN Ul UOIID9||02 Y00 alel 8y "Sadualog |elnieN pue
Me| ‘SafjlueWINY ‘S92UBIDS [BID0S UIYIM SUOI09||00 able| sey Aleiql| 8y "uspamg ul sallelql yoleasal }sable| ayj Jo auo s| Aleiql] AlISIaAIUN WIOYXO0)S

Kieiqr] Ayissaniun wioyyo03s Joy ueld Buismbig

(ANS) Ateaqiq Ajissaaiun woyy203s °Z1L

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH




£61 40 9y} abed

‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
9££92-0002-1LSI LINDIY

20p°LOALA NY

%001
1910 (yuawebeuew) jeubig| (quawsebeuew ou) [eubig annebau ‘ojoyd QUON BuisnIBIp
j0 98169
"sjinsal
poob yum (swayl 0z) Ateiql) 8yl Ag 1no pauled uaaq Apealje aAey S}S9] “JBUUBIS pagie|l B U0 pauueds aq ued saje|d ay) Jo Ajjuenb
Jajlews vy ‘pasiibip uay) pue saydesbojoyd |euoissajold e Aq paydesbojoyd aq 0} aaey saje|d pue s}00q ay} Jo 1soly 8sodind
olj108ds e 1o} paJdinbal s uoinjosal Mo| Ajuo JI uans sabewi ueds 0} isnl 8|gissod jou si )i se aAIsuadxa Buisiibip ayew ey} suolipuo)
"Jew.oy 0l|0} Ul US}j0 pue a}edljap ‘enbiun ale Jey} SY00q JO SISISUOD UOIJ03[|00 8y '[|e 18 pasibip Jou SI uoijoa|j0d s)yooq aJesay] | uonduosap uoys

BuisniBip Jo snje]s g 10] SsauIpeay ‘¢

%0¢ Sld4In

(s1811) % 08

usw)eal)

YOO ou) spJied
anbojejeo pasnibig

wio)sAs
Juswaebeuew anbojele)

Buissasoid
plom ‘seseq ejeq

paseqg-laded

SUON

Buinbojeies
10 9a1baQ

"Z002 J0 1edk jley jsuiy 8Y) Bulnp paysiuy aq

0] pPaINPaYds SI YIOM SIYy]| "ainpadolid Jopua) [e1olo ue BUiMo||o) Wil [BUIBIXd UB AQ BUOp 8q |[IM YoM ay] ‘uonjeAalasald pue Ajinoss
‘ssed0e aAoidwi 0 sI wie [esausb ay | "gNO pue Aseiq) Aysiaaiun Binquaylon ul pasn poyiaw oy o} Aem Jejiwis e ul ‘o 06
Aane Ajprewixosdde Buixapul pue Buluueds si pash aq ||Im Jeyl poyiaw ay] “yueg |euoneN ysipamsg ayl Aq pspuny ‘AIoisiH |einieN
[enbig ayl ‘osloid Jayjoue ui paudaAUOD aq [|IM SPJeD 000 001 B0 Buisudwod seousiog |einjeN 8y} Jo anbojeied pied ayj ‘JaAamoH

"plooal oiydesboliqiq urew ay}

0} paxul| pue WalsAS 1 INDTY Uy} ul pasisjald Jaasjeym ‘@409 uligng Jo piepueis ODJINY 2y} 0} Buipioooe panbojeied aq |im sayeld
95007 "Wa)sAS 1 INDTY 9y} 0} pauodxa pue pJepuels Lz DYVIN 01 Buipioooe giyglT ul penbojees aq [im spiooal olydesbolqig
‘WoySAS 1 INDTY au) Joy Ajjoauip panbojejed aq ||IM UOII0S||00 SY00] aley 8y} WoJ) pajos|os Swia)l 8y "pJepue)s |eoo| e

0} Buriaype pajsi| Ing ‘panbojejed jou aie s}00q asay) Jo Aliolew JSeA 8y "SaWN(oA 000" 0} B/0 SUIBJUOD UOIJ09||00 SY00q aley ay |

uonduosap 1oys

(uono9)|02 pa1d9|as ay) J0}) Buinbojeied jo snyeis g

uonenunuo)

0€-60-100¢ :3eq
L0 UOISIaA

s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

1@ Hoday ajqedaljeq

S)}IOM)aN |euolbay
ul abejiay jeanyin)

13INO3IY

55




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod

€61 40 Lp) obed 9£€92-0002-LSI LINDIFYH 20p°LOALT N
ysibu3 o} sjuswbeuy
9 SBWaY) JO suole|suel |
away) (may Aan) Buinbojeyeo
snaeuul uo sjuswbel 1X8] ||} Ul S)00(q aley g s)o0q ui saje|d sway Buiquosap sixa |
(suonejsuey; ‘syuswbely 6 |euslew (sebewi-gg/-ag)
"9) suononpoud [euonippy | |ensia/oipne [enbig sxa | |eubig sajefo.1ing 21uoJ}08|g suonduosap [enyxa |

Buisnibip paswie jo adA| 'z

SOA
s|opowl Jayj0 | Swa)sAs Jualalip JO 82UB1ISIX80) Buisnibip bunsixa Jo uonelbip Buisnibip mau sy dwio)

(waysAs 1INDTYH 0} uondsUUOD) [9pOoN BuismbIg *|
yoeoidde Buisiibip ayl 'a

SBNSS| JUBAS|SJ JBYJO0 UO SJUSWIWOD °E

seseq Aeljodwa) Peq jel4 BISWED
uo dn }8s 84 ||IM S}OBIUOD Jauing @ [oAS] JaWNsuo) | [eNbIp [oAd] JAWNSUOD
(s)1oy10 Jauueog (s)esowe)

leuss)x3g leusayu QUON

SOI}|I0.} [BUIBIXD B |BUISIU| 'Z

suonesiueblo asay) usamjaq
apew aq [|Im sjusweaalbe [eulsyu] ‘Aleiq AlsiaAlun ay) Aq 1o} paled pue pasnoy pue Awspeoy ysipams [eAoy ay) Aq paumo
ale $)00q 8y} JoAemoH ‘[erod | JNOTY 8yl Ul pasn aq 01 SyJom palos|as ay) Joj uonenyis JybuAdoo syl Inoge swsjgo.d ou ale alay|

sonss| JybuAdon g suonoLysay |

yIomawel} aAlesIUIWpE BY] ")

uonenunuo)

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH




€61 Jo gy) abed

“wniposuo) | INDIY oY Jo

uorssiuiad uspum Joud jnoyim ‘suesw Aue Aq 4o ‘wuoj Aue ui ‘pasnpoudal 8q Aew juswinoop siyj jo ped oN
wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod

9€€92-0002-LSI LINOTF

20p°LOALA NY

"WAM YUM uoneloge|oo ul sjuswbel) Bunum pue way yoes Buiquosap ‘(swal mau) Buinbojeyed Aq pamojjo) aq M SIyL
"ooe|d aye] [IM Wiy [eulaixa ue Aq Buisnibip
pue Buiydeibojoyd ‘esnoy ui Buiuuedsg ayy usy | ‘aoe|d aye} |m jeuslew olydelboliqiq ay) Jo uoneledald pue uonosas |euld e 1sli4
‘popaau sabexdoed YI0M pue sdojS
(sdays Aiessaosu) sabeyoed YO % ue|d YIOAA L
ssa2%0.4d Buisiibip ay] '3
Janeam wealq [WX |WiH suononpoud
JBYyo alemyos S|o0] Buili4 @ bulweN |euonippy
|euslew
(sJoypa (ewm-, ‘ABMm", |ensiajoipne
Jayi0 olpne [eybip ‘6 -8) siemyos s|00] | syew.oy ajly "6 -8) Bulji4  BuiweN [exbiq
lapeay 1eqoIoy i i 1pd-,
(" Joypa 1xa} (3pd, *o0p-,
BTN le) ‘aremyos YOO b '8) aiemyog s|00] | slewloy 9y -6 -8) Buli4 ¥ Bulwepn sxa) [eubiqg
doysojoyd aqopy Jauueos ‘esawed [e)big 000l ‘0S¢ 4411 ‘93dr
(sebew
(Bunpewusiem (- “uBuUEDS as/ag) seyebouins
‘6 -9) 1oy10 2lemyos ‘esawed ojoyd) sjoo | (1dp u1) suonnjosay s Buiig4 ¥ bulwepn 21U0J}09|]
suqin 810D uligng 40 OJINY JHVIN (uoryewoul
suonduosap (-019 spJed anbojeied pauueos olydesborqiq)
|[en)xa} Jo uononpoud ay) aquosap | Jo Buissasoud ay) 4O} S|00} ‘SI0NPS ‘SWB)SAS (suoneidepe umo ‘(YAMAD ‘av3d ‘OdvIN uonduosap
0] Alessadau punoj noA sylewal JayiQ | Juswabeuew uono9|j0o Bunsixe -6 'a) sjoo] | 8y piepue)s e jo abesn ay} -6 -a) spjal} ejeq [enyxaj
uonIuLap Jaylo ¥ S|00] ‘SpPJEpUE]S) yJomawely uoneinbyuo) ¢

uonenunuo)

0€-60-100¢ :3eq
L0 UOISIaA

1@ Hoday ajqedaljeq

s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

S)}IOM)aN |euolbay
ul abejiay jeanyin)

13INO3IY




£61 40 67) obed

‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
9££92-0002-1LSI LINDIY

20p°LOALA NY

1500 ‘Buisnibip pue buiydeiboioyd 1o} wuly [eusa)xg
uood|8s 1s00 oU ‘WONSHIAA J8IslYD
NS yum uoneloge|oo ul sjuswbely jo uononpoud ‘Buinbojeies ‘Buisnibip uonosjas ‘1s09o ‘Biagpuens aAQ-se|D
Buibeuew 1s09 ou ‘|lamyue) pubuj
'S9J0J pue SJaquiay 109loid
[puuosiad ‘€
SISE(Q }S02 UOU B U0 sabeyoed 3JOAN 9SOY} Ul }Jom 8y} wiopad pesisul [Im NS
wuwe 1'2172 dM
wwip g¢1e dm
wwi z'L L1 dM :uonsebbng
‘wuly [leussixe ue Aq Buisibip pue
Buiydeibojoyd 1o} s@0In0S8I 9344 0} NS Jo} sabexoed YIOA\ Usam)aq painguisipal aq 0} SABY [|IM WU { JO JudjeAlinba s82in0say,
wwg o syuswbely BunLpp
wuw G| sway Buiguosap pue buinbojeien
ww g0 Buiuueog
wuw g uonjeledald pue uonos|as |eul4
:bujuue|d awn JnoA aqudsaq
ue|d sawi] ‘¢

uonenunuo)

0€-60-100¢ :3eq
L0 UOISIaA

1@ Hoday ajqedaljeq

s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

S)}IOM)aN |euolbay
ul abejiay jeanyin)

13INO3IY




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod

€61 40 051 obed 9£€92-0002-LSI LINDIFYH 20p°LOALT N
WY ueley Aisjle Wy sawey L
00L/0S 00L/0S
suononpoJidal [eubip
$109[qO [eAlyoIY : s109[qo eIpa s109lgo aiydelbolqig s109[q0 |eay
sadA} 109[q0
(Bunesw aousiol4 18 DY 106I8H  Aq paysabbns se) 00L/0S | s109(qo jo JequinN

u0I}09]|02 Pa3a9|as Jo Ajllenp pue Alpuenpd |

"'sanbiuyoa) pue spouad jualayip BuluIaoUO0D Je JO SHIOM JO suoilonposday

My ueljey| ‘Aisjle9 py :away L

(uono9||0o pajo9las ayj jo uondiaosap) uoios)jo9 jabie] g

‘wasAs Juswabeuew U0}29|[09

pue ‘108(oid yo1easal uojos8||0d ‘UOIBIUSWINIOP UONBI0)Sal ‘suonjedlgnd SNoUeA ‘9lS qam ‘SUORIqIYXa Jo} uoljewlojul siseq apinoid s109[qo pasnibip
0] 89 ybiw syoadse JaylO ‘weisAs | INDIY au) ybnoayy yiog -oignd [essusab ay) Jo) Ajljiqe|ieAy "z yoleasal o) AlljIqe|ieAy " | 10 adfy-asn
SaljiAjoe
"S9OUSBIPNE [|B 0} WO} JUSIUBAUOD B Ul |V JO SUOIJO9||0 U} 0} SS920B puUE JO UOleW.IOUl 9pInold | Buisimbip jo sjeoo
suoljelapisuo) sibajens 'y

(3DN3INOT4) INVNITV 104 ueld Buisiibig

(I7v) 1euny 1y9leay 6zZiL

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod

€61 40 LGL abed 9£€92-0002-LSI LINDIFYH 20p°LOALT N
%001 0| ‘(3unowe [e}o} 8y} Uo) %z
(yuawebeuew) jeubig| (quawsebeuew ou) [eubig annebau ‘ojoyd QUON BuIsnIBIp
j0 ea1Baq

000°00S°Z Inoge : (pebeuew Jo/pue paumo) sabeuwl [e)o ] -

000°00G"€ J19n0 :sabewl JO Junowe SAIYDJE S IeUlY |elo] -

‘(+-sadAjoaus)s pue ‘0dA10)0o ‘sadAjoasienbep ‘sjulid abejula ‘saplis ‘swiy) sjeulbuo wody pasibip aie sabewi ay] -
*sabewl 000°G. uey) aiow : panbojejes sabewi 000°G. ueyy aiow : pasyibip

:8AIy2Je By} Jo sebew Jo Junowe |ejo} ay) Bulepisuo) | uonduossp 1oys

Buisnibip Jo snjejs % 1o} ssauipeay ‘€

%001
Juswjeal;
¥DO 0ou) spied woasAs Buissesoid
anbojejeo pasinibig| juawabeuew anbojejen pJoMm ‘saseq eje( paseq-iaded QUON BuinBojeyeo

10 9a1baQ

"(8oualo|4 JO AJISIaAIUN BY} JO UOIBIOGR||0D 3Y} YIIM USSOYD) SpIomAay

000°g 1sow|e yim sninesayy e uo paseq si Buinbojejed ay] “1si| oway} 8y} 4o} pals)|ly pue aseq ejep JOS 8y} Buisn panbojejeod aq
(s |im 108loud ayy Joy pasnibip aq 0} sebewl Mau JoO UOIO8[es Y "aseq elep TOS ue Buisn panbojejes ale sebewl 000'S. ueyy alopy | uonduossp Hoys
(uono9)|02 pa1d9|as ay) J0}) Buinbojeied jo snyeis g

uoneNUIUOD i

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH

55




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
£61 Jo ZGL abed 9££92-0002-1LSI LINDIY 20p°LOALd NY

‘Buppewasiem abew|
‘suofeloqe||0o ssauisng oibaiens
JewuJoy a|l abew! 000ZOdr
‘plepuels X

SANSS| JUBASB[SJ JOYI0 UO SJUSWWO) '€

xogeynlaAa b
Jsuing @nd L leybip g
ou slowng o g ¥ [euoipes} 0/ <
JBY10 Jauueos (s)esswe)
[eulaix3 [eulaju| BUON

SaI}I|I0.) |BUIBIXS B [BUJBIU| 'Z
‘Lieul)y Aq paumo si 3ybuAdoo ABojopoyiaw Buisnibip ay |

‘ueuly Ag paumo si JybuAdoo sninesayy ay |

‘obesn Aue aliojaq |eaosdde a210 |E6ST SH peau pue Lieully Ag paumo si sebewl ay} ||e jo ybuAdoo ay |

sonss| JybuAdon g suonoLysay |

yIomawel} aAlesIUIWpE BY] ")

uonenunuo)

0€-60-100¢ :3eq SHI0M}aN |euoibay

L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH

55




€61 40 £6) abed

‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
9££92-0002-1LSI LINDIY

20p°LOALA NY

"suole|suel | ‘sebeuwl
"Hy-uelle)| -abew! [eybig Buiquosep  Ixe1-aAOY
(suonejsuelsy
‘sjuawibely
‘6 o) suononpoud |eusjew (sebewi-qg/-az)
[euonippy [ensin/olpne jeybiq sixa] |enbiq sajebo.ing 21u0J09|] suonduosap |[enyxa |
Buisnibip pawie jo adA| g
Heully

sjepow Jayi0

SwolsAs
JUBIBIP U9aM}B(] 9oUB)SIXa-0)

Buisibip Bunsixa Jo uonelbip

Buisnibip mau a18|dwo)

(wayshAs 13INDTY 0} uonosuuoD) [epo Buisyibiqg |

yoeouadde Buisiibip ayy "q

uonenunuo)

0€-60-100¢ :3eq
L0 UOISIaA

1@ Hoday ajqedaljeq

s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

S)}IOM)aN |euolbay
ul abejiay jeanyin)

13INO3IY




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod

€64 40 5L abed 9£€92-0002-1SI LINDIY 20p°L0ALd NY

SSJDOV HOSOIDIN 1} Juaweabeuew gp abew| suononpoud
JBYlo alemyos S|o0] Buili4 @ bulweN |euonippy
|euslew
(sJoypa (ewm-, ‘ABM", |ensiajoipne
Jayi0 olpne [eybip ‘6 -8) siemyos s|oo] | syew.oy ajly '6 "8) Bulji4  BuiweN [eybiq

PJOAA HOSOUDIN o0p",

(" Joypa 1xa) (Jpd-, “o0p-,
Byl ‘alem)os YOO ‘b -8) asemyos s|00] | syewuo} 3 -6 -8) Bulji4  Buiwep sixa} [eybig

(900v
99s) yewibiq 9 doysoioyd aqopy elawed [eybip ‘Jsuueds S0¢ il (sabeuw
(Bunpewusiem (- “uBuUEDS (u6, ‘Bdl-, slewloy | Ag/Az) mmymoot:w
‘6 -9) 1oy10 2lemyos ‘esawed ojoyd) sjoo | (1dp u) suonnjosay | oy b6 -8) Bulj4 9 BuiweN 21U0J}09|]
|00} paubisap ol1oads spial ejeq (uoryewoul
suonduosap (-019 spJed anbojeied pauueos olydesborqiq)
|[en)xa} Jo uononpoud ay) aquosap | Jo Buissesoud ay) JO} S|00} ‘SI0NPS ‘SWa)SAS (suoneidepe umo ‘(YAMAD ‘av3d ‘OdvIN uonduosap
0] Alessaoau punoj noA sylewal JayiQ | Juswabeuew uono9|j0o Bunsixe -6 'a) sjoo] | 8y piepue)s e jo abesn ay} -6 -a) spjal} ejeq [enyxaj
uonIuLap Jaylo ¥ S|00] ‘SpPJEpUE]S) yJomawely uoneinbyuo) ¢
uoneNUIUOD i

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH




£61 40 GG abed

‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
9££92-0002-1LSI LINDIY

20p°LOALA NY

‘(abewi pue 1xa)) BuiAjuaA pue yoieas qopn

"1081100 pue ALis

‘Bunessuab eleq

"S)uI| Jo} yoieasay

‘uono9|as 10algns Aay
‘sjuauodwod abewl ay} Jo sisAjeuy

"}8s po109|as ay) buinbojeyen

juswebeuew abew pue abelio)g

‘Bunjiewusie g

‘Bunessuab |reuquiny |

‘Bujosyo 1os abew|

"ssa20.d jsod pue Buijyoid 1nojoo ‘doso sbew

" eJowed |eubip Aq Jo Jauueas Aq :sabew ayy Buisinibig

:sabeuwl Jo 19s pajos|as ay Jo Buisnbiq -g

's109[qo Jo uonosles -y

‘Pepeau sebeyoed }IOM pue sdaig

(sdeys Aiessaoau) sabeyoed YIOAN % ueld YIOAA 'L

ssoa20.4d Buisnibip ay] '3

uonenunuo)

0€-60-100¢ :3eq
L0 UOISIaA

1@ Hoday ajqedaljeq

s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

S)}IOM)aN |euolbay
ul abejiay jeanyin)

13INO3IY

55




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
£61 o 961 abed 9££92-0002-1LSI LINDIY 20p°LOALd NY

"(900Y) JUBWNO0P SUOHEBPUSWILIOIAI S LIBUllY 89S
s)Jewdy Jaypng "4
[puuosiad ‘g
WNd 0¢:d
WNd 0'¢€:D
Nd 209
Nd L0V
sjo9lqo oG 10}
:bujuue|d awin JnoA 8qudsaq
ue|d sawi] ‘¢
uonenuiuon
0€-60-100¢ :3eq SHI0M}aN |euoibay

L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng b

1a Hoday ajqesanlag 1INO3IYH




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
£61 Jo /G| dbed 9££92-0002-1LSI LINDIY 20p°LOALd NY

"MoaIAJoA0 9)]dWwoo e uay) Jayjel (awn) Bulinseaw jo AjisioAlp (JeololsIy) pue suonoun) ay) Jo sjoadse snolea sy} ajelisn||l [|IM pajoalas s109[qo ay] :Bulinses|y
“MBIAIBAO 8)|dW09 B Usy) Jayjel s1o|nwe pue SySew Jo AlISISAIP pue Suoijouny ayj Jo s}oadse snoLieA By} alensn||l [[IM pajos|as S10a(qo ay] :Sis|nwy 9 SYSeN

(uonoaj|0o pajoalas ay} jo uondiosap) uonoa|o) jebie] g

"wa)sAs swabeuew uoids|0) 0L
109l01d yoseasal uono9||0D
UOI}BJUSWINOO0P UOIJEI0ISaY

uoneolgnd |eusaix3
uoneolqnd jeulaju|

yd wnasnpyy

o)Is g9

s|elisjew |euoneonpg
(elpawiyNw) spun uoniqIyx3y
wayshAs 1 INOTY

syo0alqo
pasiibip jo adAy-asn

‘waIsAS 1 INDIY 2y ul uonedionied ybnolayy doys wnasnw ino Jo sainbiy ajes anoidw|

N O~ O < 10O N O D

‘WeIsAS | INSIY 8y1 ybnody) suonigiyxe pue uonos||od Jo sseooe Jeneg syl Ybnoly) wnasnw ay) 0 S)ISIA 81e|nWiS

"8I} awes ay) 1e 8inonJ)s seljIAloe
onjeWay} B Ul UoewlIoUl SIy} Jussald ‘suonduosep pue 109[go swnasnw 8y} Ul POUIBJUCD UOIBWIOUI 8U) O} SSad0e ay) aroidw| | BuisiiBip jo sjeon

suopelapisuo) oibajens v

‘sdoysyJom pue

SUONBJISUOWAP ‘S8SIN0D ‘SaINjod| JO AJolBA PBOIQ B SI8H0 WNasNW a8y} SUOSSS| WNasNW 8y} 0} IXaN "WNasnw ay} ulyym pajuasaidal aje ey} sulewop |je bulianod
‘pasiuebio ale suoniqiyxa Alelodws) Jojews jo Jaquinu e pue abie| om} Jeak yoeg “Jeak Jad Q00‘0SZ INOQe SI SIOYSIA JO Jaquinu ay] "d@oeds uonigiyxa Jo Jajaw
alenbs QQO‘G sulelUOD 986 L Ul paysiigelsa si jeyy Buipjing a8yl "suonos|jod AJoisiy [einjeu ayj Jo saloads jualaylp e Buipnioxa ‘000‘00E SI UOR8|00 By} ul s}alqo
Jo Jaquinu ay] ‘saakojdwa Asesodwa} G¢ Jnoge pue Jejnbal |/ JO SISISU0D Jejs ay| "uoneonpa Alepuodas pue Alewd 0} SUOSSa| swnasnw juatayip Ajybie Jeno siayo
} Juswow ay} 1y ", uoneodnps Joj wnasnyy, Sem jey) aweu snoinaid sy Aq passaldxe ‘@ousisixa s,wnasnw a8y} inoybnouy) adiales juelodwi ue paulewal uoieonpg
‘ABojoseyole

pue Aioisiy ‘Alojsiy [eunjeu ‘ABojouyoa) pue asualos |eaisAyd ‘ABojouyls Jo piall 8yl ul suoios|0d yum aynysul Azeundiosip-ninw e ol Apjoinb Jjanamoy padojonsp
}| "uswisyeld awooaqg 0} Sjuspnis ajenwis 0} asodind ulew e yum ‘Asjsnpul Jo wnNasnw B Se paysliqe}sa sem }| ‘$06lL Wwoly sajep anbeH ayl ul uoasnpy 8yl

SNIN 10} ueld Buisiibig

UO3SNAl 9721
0€-60-100¢ :3eq SHI0M}aN |euoibay STEX

L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH



€61 J0 8G) abed

“wniposuo) | INDIY oY Jo

uorssiuiad uspum Joud jnoyim ‘suesw Aue Aq 4o ‘wuoj Aue ui ‘pasnpoudal 8q Aew juswinoop siyj jo ped oN
wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod

9€€92-0002-LSI LINOTF

20p°LOALA NY

091 (swi]) Buunsesy

08l sl|InWy  00C  SY¥seiN

$109[q0 |eay
saway |

0) 2]

s1098[qo |eAlyoly sj108[qo elpsj sjoalqo oydesbolqig sj09(qo |eay
sadAy 198[q0

oS

s108(qo Jo JaquinN

uoNo9||02 pa)os|as Jo Aljenp pue Aluenp |,

uonenunuon

0€-60-100¢ :3eq
L0 UOISIaA

1@ Hoday ajqedaljeq

s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

S)}IOM)aN |euolbay
ul abejiay jeanyin)




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod

€64 40 651 abed 9£€92-0002-1SI LINDIY 20p°L0ALd NY
pappe aq 0}
Spaau  uonjewloju] %001 %01 %02
J8U10 (yuawebeuew) jeubig| (queawsebeuew ou) [eubig annebau ‘ojoyd QUON
Buisbip jo saibag
palepl|eA pue pappe aq 0} spaau ejep pue (jeybip 1o enbojeue) paydeibojoyd aq 0} pasu s193[qo }SO uonduosap Joys
BuisniBip Jo snie}s B 10} Ssaulpeay ‘¢
(poppe
agq Isnw oseq Jaded
woy eyep Ing) %00} (%0t erep [euonippe) %0
(yuawealy YOO ou) woaysAs Buissasoid
spJeo anbojeles pasipbiq | juswebeuew  anbojeje) | pJom ‘saseq ejeq paseg-iaded BUON
Buinbojejes jo aaibag
"S]SIIUBIDS By} Aq uoneplea Jleme Aay] ‘(walsAg uswabeuew uonos|j0)) suonduasap poys aAey s1o9l(qo ||y uonduosap Uoys
(uono9)|02 pa1d9|as ay) Joy) Buinbojeied jo snyeis ¢
uoneNURUOD i
0€-60-100¢ :3eq SHI0M}aN |euoibay P~
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy ui oBejeH feiming 22

1a Hoday ajqesanlag 1INO3IYH



‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
£61 J0 091 dbed 9££92-0002-1LSI LINDIY 20p°LOALd NY

SBNSS| JUBAB|SJ JBYJO0 UO SJUSWIWOD *E

jAeuow
pue Sa2IAISS |eUOl}IPPE (SPasaN

‘paLe}s

Apealje sey ssaooud :Buiuueld
‘saluedwo9 |euIS)Xd BWOS
10BJJUOD 0} paau am [suuosiad
ul Ayoeded Jo yoe| 0} anQg soh soA

(s)18y10 Jauueog (s)esowe)
[eulaixg [eulaju| SUON

SOI}I|I0.} [BUIBIXD B |RUISIU| 'Z

‘passnosIp 8g 0} SPaaU SIy) puoAaq
uonebuojoid "108loid 8y} Jo uoneinp 8yl o} 8SN MOJ|E 8M Jey) UONOLISal 8yl YIM "' 8yl Ul pue "d’|'L 8yl ul umop pie| 1ybu Jisy) eAey
0] Sjuem UOBSN|\ 8y :papasu ale WalsAS | INDTY eyl Ul uonelbsjul 1o} S|OPOJ SUONOLISEY "9%08 J0) Wnasnuw ay) yum 1sal Jybuidon

sonssi JybuAdon g suonoLysay |

yIoMawel} aAljesSIUIWpE BY] ")

uonenunuon

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH

55




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
£61 o L9 dbed 9££92-0002-1LSI LINDIY 20p°LOALd NY

suone|sued}
syuswbely sjo9[qo jo sabew! gg/az
(suonejsuey; ‘sjuswbely 6 |euslew (sebewi-ag/-az)
"9) suononpold jeuonippy |ensia/oipne [eubiq sijxa] |eubiq sa)eb01ing 21u0098| suondLosap |en)xa |

Buisnibip pawie jo adA1 “Z

(peseq-10S) (weysAs wnasnpy 8y ) walsAs
woalsAS wnasnpy 8yl ypm ‘sakh |uswebeuew uonoo|oo woly ‘sak s108[qo ‘saA
SwolsAs
S|opow JaY)Q |  JusJdlIp USBMIBQ 80UB]SIXa-0)) Buisibip Bunsixa Jo uonelbip Buisnibip mau a18|dwo)

(wayshAs 13INDTY 03} uonosuuoD) [epo Buisnibiqg |

yoeouadde Buisnibip ayy "q

uonenunuo)

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH




“wniposuo) | INDIY oY Jo

uorssiuiad uspum Joud jnoyim ‘suesw Aue Aq 4o ‘wuoj Aue ui ‘pasnpoudal 8q Aew juswinoop siyj jo ped oN
wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod

9€€92-0002-LSI LINOTF

€61 40 Z9) abed

20p°LOALA NY

‘IJINW ueas ejoul

Byl 2.1emyos s|00] Bulji4 % bulwep suononpoud [euonippy
(sloypa (ewm:, ‘Aem’, |euslew
JByY10 olpne |ejbip ‘6 -8) aiemyos s|00] | slewloy 9y} -6 -8) Bulg ¥ Buiwep | |lensia/oipne [enbig
L6PIOM i i SMOPUIM 0} 20p°,
(" Joypa 1xa} (3pd, *00p°,
JBY10 ‘asemyos HOO ‘b '8) atemyog s|00] | slewloy 9|i} *6 *8) Bulj4 ¥ BuiweN S1xa] |eubiq
elyn [edo ||oH-adAjour idp 00€

993 OV 0} dnidp g/ @sed asn ay)

‘G'g doysojoud aqopy ‘1@ UoyIN uo Buipuadap ‘s|qelen #y, 6drl,
(- “uBuUEDS (u6-, ‘6dl, sylewloy (sebewi ag/az)
(Bupprewusiem -6 -8) J8Yj0 2lemyos ‘esawed ojoyd) sjoo | (1dp u1) suonnjosay | oy *b6 -8) Bulj4 9 Buiwey | seyebouiins 21U0J}09|]

welsAg wnasn|y 8yl :SIND

suonduosap (-019 spJed anbojeied pauueos (uonewuoyul
|[en)xa} Jo uononpoud ay) aquosap | Jo Buissasoud ay) 4O} S|00} ‘SI0NPS ‘SWB)SAS (suoneidepe umo ‘(YAMAD ‘av3d ‘OdvIN olydesborqiq)
0] Alessadau punoj noA sylewal JayiQ | Juswabeuew uono9|j0o Bunsixe -6 'a) sjoo| | a1 piepue)s e jo abesn ay} -6 -8) spjaly ejeq | uonduosap [enyxa]

uoniuyap Jayjo % S|00]| ‘spiepue)s) ylomawel) uoneinbiuod ¢

uonenunuon

0€-60-100¢ :3eq
L0 UOISIaA

1@ Hoday ajqedaljeq

s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

S)}IOM)aN |euolbay
ul abejiay jeanyin)

13INO3IY




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
€61 40 £9} abed 9££92-0002-LSI LINDIY

20p°LOALA NY

‘010 sbunuied 9oslqo Buiuiys Alybiy :xsjdwon q

(o1doosouoiw Jo ‘ebie| Alpwaixa 4o Asso|b Ajybiy jou) piepuels ‘e
Axajdwod 399lqo

109[o4d wis)-6uo] p

Jeah auo UIYIA O

yjuow suo uiypy 'q

3}oam auo — Aep auo UIYIAN B
Buisiubip Jo Asuabun sulwuvdlaq

Aenb asybiy o

idpogl #-v o3dn q

Idp z/ piepuels ‘e
papaau Ajjenb Buisibip sulwislaqg

wolsAs Juswabeuew uonRd9|0D Y
1099(0ud yoseasal uonos|0)
UOI}EJUBWINOOP UOIJEI0}SaY
uoneolgnd jeusa)xg
uoneolgnd jeussiu|
Hd wnasnpy
8)Is 4o

uoniquyxg e
sjoalqo pasnibip jJo adAj-asn auiwialag

8 6T 0« O

I

‘Auoud Jray) 0} 8ausisjal Ul S18yjo Aq apel Saljljioe) asay]
uo swireja ayj pue uolesiuebio ay} ul jussaid sanioe) [eulsiul 8y ‘pauisauod spoalqo ayp jo Auibely ayy ‘(sjoelqo Jsyjo uey) ydesbojoyd
o} Jnaiyip eJow aJe sbunured Jo joslqo buiuiys Aybiy b-8) sjoadse jeaiydesbojoyd urey) buipiebea. spoafqo oy} jo Ayxejdwoo oy ‘pepssu
abew [eybip oy} jo Ayjenb sy ‘)senbau buisiibip ayj jo Aousbin ayj ysijqejse o} Aiessedou si i sseooid buisnibip Aue buiuejs aiojog

(sdeys Aiessaoau) sabeyoed YIOAN % ueld YIOAA L

ssoa20.4d Buisnibip ay] '3

uonenunuon

0€-60-1002 -9¥ed
L0 UOISIBA s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

1@ Hoday ajqedaljeq

S)}IOM)aN |euolbay
ul abejiay jeanyin)
!

13INO3IY




€61 40 p9) abed

‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
9££92-0002-1LSI LINDIY

20p°LOALA NY

*Jauueos ajdwis ‘elawed |eubip ajdwis :Sanijioe] J0 18S JISeq B 1Ses| 18 Sey wnasnu e 1ey) swnsaid ap
:MO|J>IOM JO 18S 2ISEQ B sUIWI8)ap ued auQ

‘yoeoudde [esausab e moj|o} swiy

awies ay) 18 pue pulw ul sjeoe] asay) desy 0] JaNaq S )| "8lay pauoijusll SI0)o.) 8y ||e 81epowLWodde 01 pLIB e 19n1suod o) a|gissod sl j|

v
swos q
suoN ‘e

sanljioe} uonesjuebio uo syoafoid Jayjo 1oj swie|y "L
a|dwis Jauuedg ‘Il
elowed anbojeuy I
Jo9unjop 0
paoUBApE JBUUBDS  IA
a|dwis Jauueog A
Idp 0€L ¥~V < eJaweo [eybiq Al
Idp 0¢| ¥~V esoweo [eybig
a|dwis esawed jeubiq -n
eloweo anbojeuy I
Jaydesbojoyd q
QUON B
SoljIoe) Jeutdiu] "9
abesy AlYbIH °q
[BWION ‘B

Abery g

uonenunuon

0€-60-100¢ :3eq
L0 UOISIaA

1@ Hoday ajqedaljeq

s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

S)}IOM)aN |euolbay
ul abejiay jeanyin)

13INO3IY




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
£61 40 691 abed 9££92-0002-LSI LINDIY

20p°LOALA NY

"wia)sAs Juawabeuew uoO9||02 8y} Joj sabew ‘uoielUBWINOOP UOIBIO}Sal ‘salls gam Jo) sebew) "6
Ajjenb wnipaw 1o mo| Jo papasu sabew| e
Apjoinb paposu sebew| e

:ainpaooud siy) spaemo} Buingliuoo siojoe

BUISHIBIP [euIa1u]

‘wie)sAs
Juswabeuew uonods||00 8y} Ul pasnh (siaqwinu able|) sebewi Jo suoiqiyxa ul pasn sojoyd Jo sia)sod :suoneolignd [eulsixs Jo |eulsju| 63

papaau sabewl pasnibip Jo sanuenb abie] e
ybiy jou si Aousbin e
papaau Ajjenb Buisybip ybiH e

:ainpaooud siy) spaemo} Buiingliuoo siojoe

BUISHIBIP [BUISIXT

uonenunuon

0€-60-100¢ :3eq
L0 UOISIBA s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy
1@ Hoday ajqedaljeq

S)}IOM)aN |euolbay
ul abejiay jeanyin)




€61 40 99} abed

‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
9££92-0002-1LSI LINDIY

20p°LOALA NY

Aydesbojoyd :qeey suyn

uoddns uonesqsibad ya1g suLIo)

uonepliieA pue Juswdo|aAap JUSJUOD 1007 JBP UBA IS5 pue aSSIA\ 19)8d ‘Jaog alewauuy
Juswabeuew :UIOY[@Y00Y qNH ¥ UBINOYOS oy

'S9]0J pUE SIequia|y 109l0ig

[suuosled ‘¢

‘dese 1no payJom aJe s|iejap ‘paue]s sey Mo

‘Buiuue|d awiy JNoA 8quosaq

ueld swil ‘¢

uonenunuon

0€-60-100¢ :3eq
L0 UOISIaA

1@ Hoday ajqedaljeq

s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

S)}IOM)aN |euolbay
ul abejiay jeanyin)

13INO3IY




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod

£61 40 /9L 9bed 9£€92-0002-LSI LANDIY 20p°LOALA N¥
Ag|le5) uy ueuebing
saway |
s109[qo uy
0 0 0
00¢
s109(qo [eAlyoIY s109[qo eips sy09lgo oiydeibolqig s109[qo |eay
sadAy 108(q0
00¢ $309(qo o JequinN

uo108||00 PaJo8Ias Jo Ajllend pue Ayjuenp |

‘Aigjleo Uy 1 INOIY 9y} Ul papn[oul 8q pjnoys s30a[qo 1e yoiym buissasse ‘ssaooud Bupew
uoIsI09p B S| aJay) ‘s1oalqo Auew ybnolayl wasAS | INOTY dy} Ul seajeswiay) Juasald o) Buipusjul ‘Aig|jes) Wy Jo Isile [enpiAlpul ue sy "swajqoud jybLAdoo Buipione
uoneleosp se ‘sasodind uoleulwassip pue Buipirodd Jusjuod Joj uonewloul [nyesN ‘108lgo Je ay) lnoge splodal [enpialpul Bululeouoo ‘Jusweaibe diysiequiaw
e ||} s)siue 8yl ‘pesnibip pue pauueds ale s}oalgo ojoyd asay) aieym sisiIy uelebing jo uolun ay) o} syoelqo ay) Jnoge sabewl ojoyd Jivy) jussald sisiue
ay] 'sjoalgo pg 1noge pauueos ale alayy Mou [|i} pue obe syjuow [eiaAss unBag sey sisily uellebing Jo uolun ey Joy sjoslgo sisiue ayy jo Buisiibip jo sseooid ay |

(uono9||0o pajo9las ayj jo uondiadsap) uoiosljo) jabie] g

suoleolgnd ‘seus gem ‘suonigiyxe eep o) dnjueosal/Buillod UOOS JNOge UolBWIOUl BwiN-ul apinoid 0] -

sasodind [euoneonpa Joy | INOTY Buisn sjidnd pue sjuapnis 1oy Ajjigejieay
walsAg 1 JNOIY 0} Ssad0e BulABH "SJ8SN UOWWOD 8y} Jo) AjljigejieAy -

syo0alqo

s109[qo pe |eal Anq 0} Bunuem ‘siawo)}sno ay Ioj Aljigejieny - pasnibip jo adAl-esn

safiAioe

"uoIuUN 8y} JO SJIBquIBW [BNPIAIPUI 8Y} PUE SISIY uelebing Jo uolun 8y} JO SUoI}99||09 dy} o Jed e 0] SS820y Buisnibip Jo sjeos

suoljelapisuo? osibajen}s 'y

"(Bunesw @ousl0|4 jJo Uondds ONIQ ‘ONs LINDIY
99S) JouUBW JUBIUSAUOD BJoWw B Ul WaSAS | INOTY 9y} JO) pauiquiod ag pinod saido} g1 asay) ‘ubisep pue ainidinos ‘uonessn| pue ue oydelb ‘Bunuied jo sjol
JUBUILIOP B Y}IM - Judiayip aq 0} pajoadxa S| s109[qo uonoas jualayip 8y} JO Jaquinu ay} Sy "SUOI}0as 9| 9say) Jo [|e Jo S}oalqo papnjoul aq [Im WalsAS | INDTY 8y} u|

"suonelausab |[e wol) SoiO pue sisije - siaquisw 00 /Z JO UONBID0SSE |euolssajoid - sisiuy uenebing Jo uolun ay) yum Jayiaboy syiom SO9|
‘He ueuebing Aielodwajuod ay) sulaouod }| "euebing ul apou jeuoibal ay Jo Jadojaaap [BoIUYy29) pue Japiaoid Jusiuod e se joafoid | INOTY oy} ul seredionied SO

SD9I Jo} ueld Buisnibiqg

SJ2l1 L¢Cl

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
£61 Jo 89 abed 9££92-0002-1LSI LINDIY 20p°LOALd NY

SlouUUBdS €V | R PV C
slauing 9D ‘|loA8| Jawnsuo)
(s)1oy10 Jauueog (s)esswe)
[eulaix3 [eulaju| BUON

Sol)I|I0.) [BUIB)XS 3 [BUIBIU| '

"I1INSTY pue sisile ay) usamiaq jJuawaaibe [enjnw Aq pajuelb aq ued JybuAdo) "sysiuy uenebing jo uoiun — ybuAdo)n

sonssi 1ybuAdon g suonoLysay |

}lomauwiely aAes3siuiwpe 3yl "9

%01 %0¢€

1BYl10 (yjuswabeuew) [eubIg| (quaswabeuew ou) [eubIg aAnebau ‘ojoyd SUON

‘Buisiibip ay; Jo 9,0¢ INoge sI 1xa} a|gejieAe ay} buisnibip ayj Jo Wed ay| "seseqejep ay) Ul 0S[e paoNpoJjul 89 pP|Noys pue swi.oj Adoo piey
uo paj|i} SI uonewJojul 1xa) ay| -jewuoy badl ul pasibip ae sjsiue ueuebing ay jo sebewi/sojoyd uonesiin 1oj Apeal pue ajgejieAe ay| Buisbip jo eaibag

"9SBaJOUl A|SNONURUOD |IM ‘| INOTY Ul papnjoul ‘s10a(qo e |eay "s}oalqo 1e ooz s! ‘bunss)
JO} 1NSIY Ul papnjoul aq |IIm yoiym ‘sejdwes ayy jo unowe pajoadxa ay| ‘Buipirold jusjuod oy Apeas ale s}oalqo Je g8 Mou |un uonduosap Joys
Buisnibip Jo snjejs % 10} ssauipeay ‘€

0 0 0 %0¥ %09

uswieal YOO ou) woalshAs Buissaoo.d
spJeo anbojeles pasibiq | juswebeuew  anbojeje) | pJom ‘saseq ejeq paseg-iaded BUON

"1INDIY 10} spos(qo pe spiroid 0} yan auy) Jo
sJaquiaw ay) Jo ssaubulim pue siseq Aizejunjoa uo paziuebio s| Buinbojejed ayy sny | -isiie Alans 0} joaloid ayj jo [enuajod ayy Bunuasaid

Jo sueaw Aq pawJiopad aqg jsnw way} Jo} djay pue uoneuiwassip Areiodwajuo) -saiijeuonduny pue suonnjos Abojouyosa] uonew.ou| o}
9S00 J0oU S| punoJbyoeq sisie ay} [eJauab ul asneosag | INDTY 0} SS800e aAeY 0} S)siy uelebing ay) Joy abejueape ue aq 0} pajewsa
sey U se 109loud ay} yum padoo sey sisiuy ueuebing jo uolun sy} jo piseog bBuibeuely ay) 108loud | INDHTY 8y Jo Buluuibaqg ay) wou BuinBojejes Jo saibaq

AYITIVO LYV LINDTY 8y} ul sjedidnled o} ulebe siaquiaw |le d)iAul 0} paysiignd &g [|IM |[ed puodas Ud|Ing 1xau 8y} Ul 0s ‘yan
aUy) JO siaquiawi ||e 0} panqguisIp aq Jou sey sasegelep 1 JNSIY Ul UoIsSn|oul J0} ||ed 8y} SAepljoy Jawuwns ay} Jo asneodaq "sisiy uelebing
1o uolun ay) o0} (saebewn pue sojoyd) sjoslqo Jivy) Jussald uolun ay) Jo sidquiaw ay] ‘paleadde wasAS | INOIY 8y Joj uoneslgnd
e 100z Jequeidag-isnbny Jo anss| ay} U] "slequaw S} JO} Uld|INg [euolewloul A|yjuow-iq B SHpa Ss)sily ueuebing jo uolun a8yl uonduosap Joys

(uono9)|02 pa1d9|as ay) Joy) Buinbojeied jo snyeis ¢

uonenunuon

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
£61 0 691 dbed 9££92-0002-1LSI LINDIY 20p°LOALd NY

aoe|d BuIA ‘UMIq Jo JBDBA ‘ISIHe By} Jo
Ayje1oads ‘isipe 8y Jo THN ‘ISiME 8y} 4O |lew
-9 ‘wAuopnasd onsiye ‘7 xew — uiwy aoud
‘azi1s ‘anbiuyoa) ‘yo8lqo ayj uonealto Jo Jeak
J108[qo 8y} JO B ‘BWeU :1S!| P8l Blep UMQO
810D ulgnQg 'YMAD

suonduosap (-019 spJed anbojeied pauueos (uonewuoyul
|enxa} Jo uononpoud ay) aquosap | Jo Buissasoud ay) 4O} S|00} ‘SI0NPS ‘SWa)SAS (suoneidepe umo ‘(YAMAD ‘av3d ‘OdvIN olydesborqiq)
0] Alessadau punoj noA sylewal JayiQ | Juswabeuew uono9|j0o Bunsixe 6 'a) sjoo| | a1 piepue)s e jo abesn ay} -6 -8) spjaly eyeq | uonduosap [enyxa]

uoniulep Jaylo B S|00]| ‘spiepuels) ylomawel) uonleinbiuo) ¢

PWBY AHITIVO 1YV
13N93Y uo suswbelq Buij4 g BuiweN | sjoalqo sisie Jo sabew sway buiquosap sixa |
(suonejsuey ‘sjuswbel; B [eLayew o0op Buli4 g Bujwen uonew.ojul 308[qo Yy
"9) suononpoud [euonippy |ensiajoipne [eybiq sxa] |eubig sajebo.ling 21uoJjo9|g suonduosap [enyxa |
Buisnibip pawie jo adA| g
SOA
swo)sAs
S|opoW JaY}Q | JusJayIp USBIMIS(Q 92UB)SIXa-0) Buisibip Bunsixa jo uonelbip Buisnibip mau a)|dwio)
(weyshks 13NDIY 0} uondsuU0Y) [9po Buiswibiq *|
yoeoudde Buisnibip ayl "q
uonenuiuo)
0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod

€64 40 0/} 9bed 9£€92-0002-1SI LINDIY 20p°L0ALd NY
Byl alemyos s|00] Bulji4 ¥ bulwep suononpoud [euonippy
(sioypas (ewm:, ‘Aem’, |elalew
JByY10 oipne |ejbip 6 ‘8) aiemyos s|00] | slewloy 9y} -6 -8) Bul4 ¥ Buiwep | |lensia/oipne [enbig
i (PJOAN) JONPd Ix8 | i o0p°,
(" Joypa 1xa} (3pd, *o0p°,
JBY10 ‘asemyos YOO ‘b '8) atemyog s|00] | slewloy a|i} *6 *8) Bulj4 ¥ BuiweN s1xa] |eubiq

doysojoyd aqopy

sjexid 00€ X 00€
sjexid gZ1 X 8ZL

6dr

(- “uBuuEOS

(Buppewusiem 6 *8) JBYIO alem)yos ‘esswed ojoyd) sjoo |

(1dp ur) suonnjosay

(36", *6dl", syewwoy
3|y "6 '8) Bulji4 ® Buiwen

(sebewi ag/az)
sojebouins 01U0J109|3

"sjuawalinbal siy palsies aq o} - 00} ‘Isiue ay) wolj pajly 89 [jeys uondo uonejey ayl (7030 ‘einydinas ‘olydelb
‘Bunuied) yiom siy Jo adA} ay) pue isie ay} Jo [lew-a pue Tgn oy} Buisn ‘ejep Bunsixe ayy yum pajjiy Aejnoiued aq ues pial 1se| 8yl MON

uswe|3 D uone@y o) Buiploooe 109[qo ayy Jo uoneley e
wswsa|3 HQ uonduosaq o} Buiploooe 108(qo ayy Jo uonduosaq e

;20w Sp|al} OM] apNoul 0} JaJ}ag SI JI Ssauasioald pue ssauale|dwod aiow Jo4 ‘810D ulgnq Jo sjuswadinbal
ay} sausnes (eAoge umoys) spial Jo 1Sl 8yl 'sjoslgo sisiuy ayy Joj pasodold si piepuels 2409 ulgng ) 0} Buipioooe spjely aiowl
aWOoSs papnjoul 8q 0} sey I Buluiwislep s Jaye ‘sisiuy ueuebing jo uolun ayy ul ssasoud Buisibip ayy jo Buiuuibaq ay) ul paysiiqe}sa
u99aq jou sey piepuels | JNOTY 8y} Sy ‘uonejussaid joussyu| ayy Joy Buliedsid pue joslqo ay) Buiguosep ay) Jo) Alessaosu S| ejep Sy

uonenunuon

0€-60-100¢ :3eq
L0 UOISIaA

1@ Hoday ajqedaljeq

s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

ul abejiay jeanyin)

s)I1o0m)aN |euoibay




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
€61 40 L/} abed 9££92-0002-LSI LINDIY

20p°LOALA NY

uoISIaAUOD |e}ibip 0} anbojeue wiouad
sjuswalinbai abelo)s ashleuy
Jewloy a|lj olpne [e}IbIp J09|9S
uonnjosal pue ajel ajdwes aulwis}eq
(21mny e ul Juasaud |im Asuj 41) sajy olpny
'siequuinu apod Buisn S}xa} JO puly Yjog ay} pue abew| ay) usamiaq aouspuodsallod
paysi|ge}se aq 0} sey }| “uenebing ul pue ysi|bug ul wasAS | INOTY 9y} ul papasul 8q isnw )l Jaded e Uo S| I8} 8y} SY
"1X8) yum abewi sy} Buluiquiod Jo ssasoud ay) Buluuibag
Alousodal ul 1xa) aAIyaly
W0y |euly OJul X8} SS820.1d
108[qo A1one Joj dn payJew aq 0} sey 1xd8) Y] "WV SIOJ ‘JBaA ‘WNIPa ‘Ol 1Sy )| (pazipiepuels pue
paulwJialep aq 0} 8ABY YoIyM) spjaly Alojepuewl sawos Buijsisuod 1xa) UMoys aq 0} sey als | INOTY ay} 1e abewi sIsijJe ay} punoly
's109[qo 8y Jo 1xa8) Aessaoau ay) Buledsid
"ols ay) buipeoj Jajse} Joj Ajurew jng abed
3y} JO MaIA JBJaq a8y} Jo} Ajuo jou ays Aisjles ay ul ind si ainjoid a1, 8YL " He-ayj-jo-ajels, buipiebas spodas snoinaid ayj je usas
8q p|no9 sajdwexa Auew pue SaLIv|[BS Wy JBulslu| 8y} Ul 89110e1d UOWWOD 8y} SI SIY] "MOpUIM mau e ul ainjoid ,abie|, e se uass aq
pinod 1 Buolo Ag ‘Atessadau si )l Jl pue Alg|[eS) ay} Jo a)s ay} ul s aanjoid )L, YL ‘suonejuasald JO Spu oM} 8Say} JO 92US)SIXd
By} paysl|gelsa sem i Joulaju] Ul s}sie ayj Joy , Le-ayl-jo-alels, Buiyoeasal Jo days ay} 1y 199[qo sjsile ay) jo uonejuasald
1oulalu| 8y} 4o} Alessadau ale s}08lqo pauueds Jo spuly om} asay] ‘sjexid 00E X 00€ ‘siexid gz X gzl :s1oalqo jo spunpy om) Buedaid
"SI 8y} 1e pawlopad ate sdals 1xau ay] “J|ays ay) uo sebewl sy} 1nd pue (doygoioyd buisn)
sabew! pauueds malaal Jo ssadold ay) os|e pawopuad si alaH "sisiUy uelebing Jo uolun ayj Je painoaxa s ssaooud Buluueos ay |
‘Ajenb ybiy ur oyoyd syy bBuluueog
“3sl| eyep e Bulii4
‘pawlopad aie sda)ys om) Ixau 8y} alaym sisiy uenebing jJo uolun ayj e
pawasaid si199(qo J1ay} jo ojoyd ay] "saniiqissod pue ad10yd Sisie ay) Yym pajnoaxs ale sjuiod snoinald pue siy] -siaydesbojoyd
[euoissajoid ayj Joy [ealdA) ‘s|js [e1oads sasinbal ssaooud Buiydesbojoyd pue ojoyd ybi| oy pue ‘uswepun) e uo paoe|d
aq 1snwi (-018 ainydinos ‘Bunuied) 108(qo ay} aouejsul Jo4 109[qO By} JO JUSWUOIIAUS 8y} dulwg}ap 0} Alessadau si )l dals siy) 1Y
"108[go ayy jo ojoyd e buuedaid
"$}09(qo 8y} 109]100

'
I

:popasu sabeyoed yiom pue sdalg

(sdays Auessaoou) sabeyoed YO % ueld YIOAA L

ssa2%0.4d BuisniBip ay] '3

uonenunuo)

0€-60-1002 -9¥ed
L0 UOISIBA s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

1@ Hoday ajqedaljeq

S)}IOM)aN |euolbay
ul abejiay jeanyin)

13INO3IY

55




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
£61 Jo Z/L dbed 9££92-0002-1LSI LINDIY 20p°LOALd NY

oyepdn "Ll

ol|gnd 0} uo1309)|09 |eybip asealal ‘810D ulgng 0} pJodal YANQD [9AS] UOI}09||00 ppe ‘@injonlis | INOIY
ay} ui syuiod ajendoidde woly UOIOS||00 Mau 0} SyuUl| apiAcid ‘JaAIas | INDTY oy} Jo eale uononpoud o} sabed N LH aA0wW -
uoI09||00 aseslay 9|
pale|dwod Bunsa) ‘sabueyd Alessadau Aue ayew ‘syul| 18] ‘ssaualajdwiod pue AOBINDJE 10} UOIID8||00 Pa|qUIBSSE MBIAS. -
aulal puelsa] ‘Gl

$S820B MMM 1O} uonelnbiyuod

pauoddns 0} s1amalA JueAajal ppe ‘synsal Bulfe|dsip pue sadipul Buiyoieas yym pajeroosse sjdLos pasiwoisno aledaud -
spJooal YANQD Palejal Jo) saoipul ajesauab ‘(asn ul uaym) Aloysodal [enbip ul spie ssaaoe ajAis-jJuswinoop Jisodap ‘(asn
Ul UBYM) JBAJBS ] NDTY Ul spie ssa29e 9jA)s Juswinoop Jajsibal ‘awayos Buiweu Agq paiyloads se sal0joalip Ul Spie SSa00. 910)S -
uonoa||0D [eYBIQ B|qWessY |
Ssau9)e|dwoo pue AOBINDJE 10} YIOMBWEL) MBIADY -
sabed N LH 0} luswadueyus olydelb ppy -

JaAIBS | INOTY 9yl yum yui| suibua yodiess ajeuipioo) -
syuI| xeuadAy wasul pue dojaasqg -

yiomawel] ajeald ‘¢l

palols swajl ||e -

(esn ur uaym) Aioyisodal [eyibip ul swayl jisodap -

JaAIBS | ANDTY Ul swayl Jo)sibal -

awayos Buiweu Aq palyoads se s8110joa.Ip Ul SB)I} 810)S -
aAIyoIY [BNBIQ Ul 8I0)S “Z|

SWwI9) J03[gns Jo SHUI| SS920e— padueyud Bulppy ‘Syul| [9AS[-0ISe( JO uoiielodioou] papnjoul ale a1aH "1 INOIY
Joj Aiessooau ‘s|qe | sjuawbeld ayy Bullii4 - ‘@100 ulgn@ o} Buipiodoe spiay eyepels|n au} bullli4 - ‘spialy YAAD 8yi bulli -

‘spiepuels ay) o1 Buipioooe spjaly Alesseosu sy Bullji4 ‘L1
"ysyiBu3 ul uole|suel] "o}

‘we)sAS 1INDIY 2y} Ul papnjoul
2 0} BJep J1ay) ppe 0] 8ABY SISIE 8WOS ‘810D ulgng pue YAAQD @Yl Jo) Alessadau ‘ejep ||le pasn jou ale Buiuuibaqg ay) ul sy
"plepUE)S paulwIalep ay) o) BulpIoooe eJep P3|l Y} JO JUSIOLINS BY) ¥09YD 6

uonenunuo)

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH

55




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
£61 o gL dbed 9££92-0002-1LSI LINDIY 20p°LOALd NY

"9pON UeLef|ng ay) Jo asegeieq 9y} JO JUSJUOD [BIHUI BY} 8)N}SU0D [IM LY uelebing Alejodwajuoo ayy uo sieydeyo 9| Bulieaod ‘seidwes

syJeway Jayyny "4

UOIBSI9AU0D Jewlo} ‘uoneledald adA} Juswinoop — BAOUBA| BYjB|Z
wswisnlpe ‘Buusyy ‘uoneledaid abewl - Aoseyey) Jeywiq

wawisnipe ‘Buua)y ‘uoneledaid abewl — AOYYOLI] JILIISEIY

aseqgelep pue sjuswbel) Bunum ‘syoslqo ue Buisibig — BAO|I0)S BJIWISELY
ssao0.d Buisnibip ay) Jo Juswabeuew — A0|I0}S JOPO |

"S8|0J pue SIaquiay 109l0id

|ouuoslad ‘¢
INd 0°¢ — @seqejeq Bunm
INd 0°L ‘sjuswbely Bunlipp
Nd G°L - s108lqo ay) Jo 188l 8y} uoneledald
INd G0 — pJop Aq sjoalqo pe Jo 1xa) ayy Buisnibig
‘Buiuue|d awiy INoA 8qLIosag
ueld swi] ‘g
uolenuiuo)
0€-60-100¢ :3eq SHI0M}aN |euoibay

L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH




“wniposuo) | INDIY oY Jo

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod

uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

€61 40 p/) obed 9£€92-0002-LSI LINDIFYH 20p°LOALT N
8seqelep yv.1s
eIA d|gejleAe suondiuosap
oiydesboliqiq ‘%001
(yuswiealy YOO ou) woasAs Buissasoid
spJeo anbojejeo pasnibiq | juswabeuew  anbojeje) | piom ‘saseq ejeq paseq-laded QUON Buinbojejes jo aaibag

a)sgam gNO 8yl e 3osfoid

OAIyose  abew
uonduosap pajielap e 104 (Z'L L Ul gNO Aq papianoid 8o130eld 1sag, 99s uondiosap pajie}ap e 10}) saseqelep abewl ojul sanbojejeo pled
Buneibajul pue BunueAuod 1o walsAs Buixapul paseq-gem e padojaasp sey gNO "@seqelep HV1S BIA payodleas aq ued yoiym ‘4o 1dp g2
se g|gejieAe pJeo 9|buls ay) ‘pasnibip si anbojejes pied ay| (enbojejed pied) wioy anbojeue ul panbojejes Apealje si uonosles [jeuondQ]

* Wy Xepul/qpg a1y elold/AlyoJiep)|iq/usbun|Wles;je-0. quO" MMM//-dny

lexbia, 8y Jo

uonduosap

109loud  ay)

enbojeled  pleo 8y Jo

uonduosap Hoys

(uonoe)j00 pe1oses ey Joy) Buinbojejed Jo snels 'z

s109[qo [eAlyoe

s109[qo [eAlyole

s109[qo [eAlyole

s109[qo [eAlyole

Auejog ‘sueunod

asdAjeoody ‘uonealn

uozloH ,p JnoJ

elsny Jo ssaidw3 ‘yieqgesi|g

sewsay |

X

X

X

s109(qo [eAlyoIy

s109[qo eipa

syoa[qo olydesboliqig

$109[q0 |eay

sadA} 199lqO

sj08(qo pasyibip pajosjes Q| ‘eyep anbojejed ol |°|

$103[qo Jo JaquinN

uoI}09]|00 Pa3a9Ias Jo Alllenp pue Ajpuenpd |

(uonoa|joo paloslas ay) jo uondiiosap) uondajjo) 3abie] 'g

‘wia)sAs Juswabeuew uoI1109||09
‘10oloud yoleasal UOIDS||0D ‘UOIBIUBWINOOP UONjelo}Say ‘uonedlgnd [eulaixg ‘uonedlignd |eulsiu] ‘Yd wWnasnjy ‘@NSgapA ‘UoRIqIyX3

S80IAI8S Bseqe)ep eipaw ‘Buiaiyo.e [elbip ‘seolAles uononpolday

s109(qo
pasnibip jo adAy-esn

$901fJ8s BUIUO ‘SUOHIGIYXS [eNMJIA 0} SSBIOE ‘sanss| uojeAlasald + uonediasuod ‘sanlyole pasiibip 0} sseooe

aAlyoJe ainjoid gNO 1O erep enboje)es 8)8|dwod 0} SS90y

saljIAloe
Buisnibip jo sjeoo

suoljelapisuo? sibajens vy

dNO J10j ue|d Buisnibig

gNO 8¢l

0€-60-100¢ :3eq
L0 UOISIaA

1@ Hoday ajqedaljeq

s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

S)}IOM)aN |euolbay
ul abejiay jeanyin)

13INO3IY

S



http://www.onb.ac.at/sammlungen/bildarchiv/projekte/bdb/index.htm

‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod

€61 40 G/) abed 9£€92-0002-LSI LINDIFYH 20p°LOALT N
X sebewi qz X
(suonejsuey; ‘syuswbely 6 |euslew (sebewi-gg/-ae)
"9) suononpo.d [euonippy [ensia/olpne |enbiq sixa] |enbiq sajebouing 21u01}09|3 suonduosap |enyxa |
Buisnibip paswie jo adA| 'z
X
swo)sAs
S|opow JaYlQ |  JusJdyIp USBMIBQ 82Ud]SIXa-0)) Buisibip Bunsixa Jo uonelbip Buisnibip mau a18|dwo)
(wayshAs 13NDTY 0} uonosuuoD) [epo Buisnibiqg |
yoeoidde Buisiibip ayl "q
S8NSS| JUBAS[SJ JOYI0 UO SjUSWWO) ¢
Buiuued ur uonesadood X X X
(s)18y10 Jauueog (s)esowe)
[eulaixg [eulaju| SUON

sali[ioe) [RUIBIXS Q [eUlBlU| 2

"gNO Aq paumo
sI (paainbau si Japjoy 1ybu [enpiAlpul 8y} Jo abesn 0} Juasuod Joud alaym ‘sjxa} dlwepede 1daoxa) elep |le pue s3oalqo e jo JybuAdoo ay|

sonss| 1ybuAdon g suonoLysay |

)IoMmauwely dAljesIsSIUIWpP. 3Y] "D

s109[qo ps1o9|8s %05
ejep anbojeie :9%,001 s108[qo ps1o9|es %05
JBY10 (yjuswabeuew) [eubIq | (quaswebeuew ou) [eubIQ aAnebau ‘ojoyd BUON Buisibip jo saibag
BuisniBip Jo snie}s B 1o} Ssaulpeay ‘¢
uonenuniuo) i
0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIaA s3daou09 o Juswdojanag pue Je-ay}-o-aje}s ay} Jo sishjeuy uy ebejuieH jeimng

1a Hoday ajqesanlag 1INO3IYH




€61 40 9/} abed

‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
9££92-0002-1LSI LINDIY

20p°LOALA NY

saway] | JNOIY 01 Buipioooe sabewi Ayjenb ybiy oo Buuedalq 9

1INDTY e ao1nes Buisnibip puewsp-uQ buuedald g

wasAs | INOIY yum anbojeies pied gNO 10 ebueyoxs ejep oy suoneooads sueq v

:U99S810) S8UO)Sa|I|\ -papasu sebesoed SIoM pue sdalg

(sdays Auessaosu) sabeyoed YO % ueld YIOAA L

ssoao0.4d Buisnpibip ay] '3

JBYI0 aJ1emyos s|joo] Bulji4 ® Bulwepn suononpoud [euonippy
(sloypa (ewm:, ‘Aem’, |euslew
JByY10 olpne |ejbip 6 ‘8) aiemyos s|00] | slewloy 9y} -6 -8) Bulg4 ¥ Buiwep | |lensia/oipne renbig
| Jopa 1xa} | | spxel-TNLH ‘Jpd
(4pd-, *oop-,
1BY10 (" Jo)pd 1X3] ‘ausemyjos YOO ‘b '8) aiemyos s|oo] | syewuoy 3y b *8) Bulji4 ¥ BulweN s1xa] |eubiq
(LaIND3Y Aq pauyep
aq o} ||s sey Ayjenb ybiy)
Jauueos idp z/ u6-, ‘6dl,
(- “uBuUEODS (u6-, ‘6dl, slewloy (sebewi ag/az)
(Bupprewusiem -6 -8) J8yYj0 2lem)os ‘esawed ojoyd) sjoo | (1dp u1) suonnjosay | oy b6 -8) Bulj4 g Buiwey | seyebouiins 21U0J}09|]
(Paulap aqg 0} s.LA LINDFY 0} Buipiodoe
swnasniy Yv.1S | siewloy  obueyoxa)  suoneydepe  umo
suonduosap (-019 spJed anbojeied pauueos (uonewuoyul
|[en)xa} Jo uononpoud ay) aquosap | Jo Buissasoud ay) 4O} S|00} ‘SI0NPS ‘SWB)SAS (suoneidepe umo ‘(YAMAD ‘av3d ‘OdvIN olydesborqiq)
0] Alessadau punoj noA sylewal JayiQ | Juswabeuew uoio9|j0o Bunsixe -6 'a) sjoo| | a1 piepue)s e jo abesn ay} -6 -8) spjaly eyeq | uonduosap [enyxa]

uoniuyap Jayjo % S|00]| ‘spiepue)s) ylomawel) uoneinbiuod ¢

uonenunuon

0€-60-100¢ :3eq
L0 UOISIaA

1@ Hoday ajqedaljeq

s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

S)}IOM)aN |euolbay
ul abejiay jeanyin)

13INO3IY




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
£61 0 /L dbed 9££92-0002-1LSI LINDIY 20p°LOALd NY

"2J)ua) 92IAISS B sk Joe 0} patedaid s pue sebewr uonnjosal ybiy Buialyoe Joj ainjonaselul ayy osje apiroid (1M gNO

‘wuoy [eubip Jo anbojeue ui Buspio pue BulAe|dsip Joj dnoub jusuod
1IAND3IY 2y} Jo suoneoyioads o1do} 0} Buipioaoe sebewl Ayjenb ybiy o) ©o asedaud [im gNO (FETAIYDIERIq MMAMY/:d)IYy 98S suood(0D) gNO Jo SiyblybiH pue eusny
Jo sauladw3 ‘yjeges)|3 Buunjes; saidwexa isJi J0y) | INOIY Ol pajesbajul aq [jIm YdIym SUoioa|jod sy Jo siybijybiy jo suonejuasald-suljuQ patedald osje sey gNO

100z AInr @ouls ao1Ales ojul Ind pue padojeAsp usag sey Bulsplo pue Buiyosesas paseq gam Jo) 8oeLIslul Jasn y “Te AlyoIep|iq Mmm//:dny
o9s aseqelep abewl pue 8oiA1eg BuisnBig ebew| gNO Mau 8yl JO UOISISA 1Sl B 1o "92IAIes BuisniBip puewsp-uo ue BuneaAnoe pue |JNOTY eIA (spiooal
uoljjiw ‘L) eanbojeies gNO e1e|dwoo 8y) yoieas 0] 8|ge aq [IM Jasn 8yl ‘|euod [ INOTY elA ejep anbojeleo gNO Jo s)nsal yosess Bulkeidsip pue Buiyoless paseq
-gem Jo} suoneoijioads apiroid osfe M gNO ‘[eHod 1INDTIY pue walsAs |easlal gNO usamiaq abueyoxe elep aulep o} Jepio ul uonduossp eiep aledaid |im gNO

syJeway Jayung "4

JusjuOo9 Jo uoneledald :Jyoay uensuy) -bepy
Josinladns [eojuyoa ] :doyoud Jayed bBepy
uswabeuey josloid :leyosied sueH Iq

'Se|0J pUE SIequis|\ 109loig

|[ouuosiad ‘¢
(19A wniosudp_| INOTM Ag padiyep aq o) aAeyY Spiepuels) Z00Z L' | :sebew Ayenb ybiy oL
100Z°Z) L 11 ueid mojppiom pajielap | INDTY elA Buisiyibip puewap-uQ
L00Z Joquienop Jo *| || :ebueyoxs ejep Jo} suoneodioads
‘Buluue|d swiy JNoA 8qlIosag
ueld awi] ‘g
uoljenupuo)
0€-60-100¢ :3eq SHI0M}aN |euoibay

L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH



http://www.bildarchiv.at/
http://www.bildarchiv.at/

‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
£61 o 8/} abed 9££92-0002-1LSI LINDIY 20p°LOALd NY

+ 006 s109[qo Jo JaquInN

u01199]|09 pala8|es Jo Ajllenp pue Aluen °|

‘wie)sAs Juswabeuew UoNY8|j09 [e1bip B Olul Blep UoNo8||0d paseq Jaded syl Bulslus yum Ajjusoal palels sey
wnasnw ay) ey s 10edse juenodwi Jayjouy “sa1bojouyos] pue spiepuels mau Yiim uoneslieljilie) ‘s|oo) pajeals o) Aimau pue Buisixs ‘seoinosal a|jgejieA. ‘wnasnuw
ay1 Jo saniAnoe pue Buluue|d 1us.INo ‘] JNOTY 10 8|Npayds awi :pasibip aq 0] s}esqns Jo aousnbas ay) JO 8210YD 8Y) 8oUSN|IUI SI0J0R) JUSIBLI( :BLIBJLIO UOIJI8]8S

(uonoajjoo pajoalas ayj Jo uondLIosap) uoljod)jo) 3abie] g

(sseuisng-a ‘suononpoidal
:doys wnasnw) [elpJswwod ‘(uonnjosal mo| :Bunuud Joy Jjou ‘aanensn|) aus gem ‘(uonnjosal ybly :gAg-ao ‘suoneolgnd ‘uonowoud

‘sainyoolq ‘sojile ‘sanbojejeo pajulld) ‘Buiysignd ‘(uonnjosal mo| :Ileldp jusIUNS yium ing uoneolgnd Joy jou) Apnis ‘(uonnjosal syo0alqo

MOJ :s103lgo BulAjnuapl ‘Buisiubooal) waelsAs Juswabeuew uonpod(j0d Jo sasodind (weisAS | INOTIY aur ul syoalqo pasnibip jo uoneolgnd pasnibip jo adAl-esn
‘(mojaq a9s) sadAj-esn pawie Aq uaALp ale sasodind ulew ay] "210jaq 1SIXa jou

pIp 1ey} sebew pue sixa} Alejuswaddns Jo uoieald 8y} 0} PAPUSIXd OS|E SI JNQ WN3sSNW 8y} JO UOIJO8[|09 8y} JO S}08[qo ay) Jnoge |eusiew SaljAloe

paseq Jaded Bunsixs ay) 0} Ajuilew suleuad sabels Jaje| Jo) pue | INOTY 1998loud ueadoing sy Jo xayuod sy} ul ueid Buisnibip siy Buisnibip Jo s|eos

suojelapisuo) oibajens v

‘sainjd|nos pue sbunuied jo uoio9||0o |eroads

pue you AJaA B Ylim Yoea ‘ulyos|y 4O sayoinyo [ealolsiy Jybie ayy asojosip 03 199foud e payels Juswabeuew wnasnuw ay} ‘quawdojaasp siyl yum ul Buiuior -ybnoayy
auob pue palanodsIp 9g UBD ¢ SpUBBYISN UJBYINOS pue ulayloN ay) 1o} [eaidAy Alaa Buleq ‘sjoadse sji ||B ul UMo} ayj Jo AJ0]sIy 8y} ‘swnasnuw Jnoj ayy Buiisia Ag
"Jowe] AJemaiq p|o 8y} ul We pajidde pue uispow JO wWNasnw “ ‘pakejdsip sI umo} ay) Jo AIO)SIy ulapow 8y} pue pajesiusduod S| ydleasal ay) pue Bupuom oignd sy
alaym sixe ay} Jo LUeay ay} ‘uspAs|sng uea JoH wnasni "¢ ‘eoe|d e puly sjoalqo Ainjuad yjg| pue yigl eyl aleym ‘sinyuadayog wnasnpy ‘asnoy s,uawliaple Jauwlioy)
ay} "z ‘paoeld si uonoa||oo [eaibojoseyole ay} alaym ‘uoodjassnig wnasnjy ‘@3eb umoy pjo ay] | :Buipjoyeos ui Jo aoeld ul aJe suonedo| Jno4 ‘abus|jeyd mau ay}

S| 8Jjuad UMO} pjo 8y} ybnouy} sixe-wnasnuw e Jo JuswdojaAap 8y "UOI}93||00 8y} puUB Wnasnwl ay} Jo uoisuedxa ay} Uo piey AIaA syJom juswabeuew ay} ‘saoalqo
asay) asl|eal 0] "umoj Juasaid ay} Jo Ayjenioe |einynod ay} o} uonedionued aAljoe ue Ag [enjoe spew siised ay| "aj|-umo} ybnol ayy uiyum ‘jxapuo9 jediounw

J1oy} ul pajenyis Ajjeansiue pue Ajjeanolsiy aq 0} aAey s}0a(qo ay] yse} ouoads AJaA e sey )l ‘wnasnw |edidiunw e Buieg "Ajo100s |edidiunw sy ul Buiuonouny oiweuip
ay} pue sjoalgo ayj jo Apnys onizualos ybiy ay) ‘uoioe oignd Jo juswdojaAsap 8y} :SaJjuad |ein}nd pue sauelql yim ul Buiuiol ‘spuad) Juadal aiow ay) A|puodag "Alo
ayj Jo Auojsiy Aseyijiw pue [eaipunl ‘snoibijal ‘|eaiwouods ‘onsie ‘[euonniiisul ‘[e1oos ayj inoge uonesauab juasaid ay) wuoul ued yaiym syoalqo Aejdsip pue ajebisanul
‘aloysal ‘onsasald 109)|00 0} :a1ed [euonipel) aul Aisii4 "SoA308[qo ulew om] Sey WNasNW 8y “S8LNjuad oM} 1se| 8y} Bulinp Ino }ing Sem ‘(Mou ||i} Wi} UBwWOY

-0||e9) Alea ay) woudy) s108[qo Jo AjaLien 1ealb e suiejuod Yyoiym ‘uoijos|jod ay | "Je pue AJO)SIY JO) WNasnw B SI Uljyoaj Jo AJI0 ysiwa|4 oy} Jo wnasnw [edioiunw ay |

HO3IN usdysa\ easniy aylijapals 1oy ueld Buisnbig

HO3IN 6°CL
0€-60-100¢ :3eq SHI0M}aN |euoibay STEX

L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH



€61 40 6/} abed

‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
9££92-0002-1LSI LINDIY

20p°LOALA NY

%S

<JBY)0>

(yuswebeuew) eubiq

(yuawebeuew ou) |[eubIq

aAlebau ‘ojoyd

BUON

Buisnibip jo eaibag

'$109[q0 8y} JO UOIIBULIOJUI UBIILIM 3L} JO %G PaaIXa Jou saop sjoalqo
ay} jJo sabewl ajgejieAe Jo Jaquinu a8y} ‘Ajualing “Ajjiqises) a8y} 30ayd O} N0 palIed g ||Im s)sa) Buiwy pajielag "awl} awos aye) ued
ssao0.d Buiuueoss ay} ‘Ino Aej Jop|o} xajdwod 8y} Jo MaIA U] "sajed uoniubooal Jaybiy usaas ul ynsal [Im abexoed-yoO ayi Jo Buiuny Jaypng
"9%,G6 payoeal ajes uoniuboosal |y "|Bwo2IN0 8y} Uo sanbiuyssl-y4HO Ajdde 0y pue sajdwes awos ueds 0} JnNo palled Apealje alem S1sa |

uonduosap Hoys

Buisnibip Jo snjejs g 1o} ssauipeay ‘¢

0S 0004
uswieal YOO ou) wayshAs Bbuissaoo.d
spJeo anbojeles pasibiq | juswebeuew  anbojeje) | pJom ‘saseq eleq paseqg-laded QUON

Buinbojejes jo aaibag

“(g11ay) weysAs juswebeuew
uooa||0o [eubip 8yl pas) 0} pash agq ued YOO a9yl jo 1ndino sy ‘|nissaooans J| ‘Buisyibip ypm ssalboud ul si Buinbojeien -ays|dwooul
ale JOo SJ01Jd UIBluod Way} JO S}o| pue 000/ 18 palewnsa S Si1ap|oy Jo Jaquinu |ejo} ay] "sojoyd Buiioys Joy uig e wloy o} Jaded jo a2aid eljxa
ue sey (ebed pig) Joded puooas JoO apIs 1S| ‘0SIBA 0)08d ‘(pJeogpled Aleau) Jaded yoIy) ‘wloy 193009 ‘Hednod ‘py siaded g :sonsusjoeleyo
Buimojio} ayy ypm (309lqo Jad) Jepjoy JO 3 JO pupf B UO UBHLIM puey Sawnowos pue padA} sI ejep uonos|0o paseq Jaded oyl

uonduosap Uoys

(Uono3)|02 pa1dg|as ay) Joy) Buinbojeied jo snyeis g

0S 0S 00l 00.

syeJuod Buninseaw BingsqeH Jayje9| sjules
saway |

006
s1098[qo |eAlyoly sy109[qo elps sjoalqo aydesbolqig sj09lqo |eay sadAy 10080

uonenunuon

0€-60-100¢ :3eq
L0 UOISIaA

1@ Hoday ajqedaljeq

s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

S)}IOM)aN |euolbay
ul abejiay jeanyin)

13INO3IY

55




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
£61 0 081 dbed 9££92-0002-1LSI LINDIY 20p°LOALd NY

"S8.JUBD) 92IAIBS [eINND [ INDTIY 84} 0} elpsw abe.o)s pJepue)s
BIA JU8S 10 (d14) Buipeojdn eia pateAlap aq |IM Blep pasmibip a8y 'SieAlas [ INOTY Yl YIIM Us8Salo) SI UOID8UUOD aul| UO 198Ip ON

X

swo)sAs
S|OpoW JBYJQ | JuSJByIp USBMIS(Q 92UB)SIXa-0) Buisibip Bunsixa Jo uonelbip Buisnibip mau s)|dwio)

(wayshAs 13INDTY 0} uonosuuoD) [epo Buisnibiqg |

yoeouadde Buisiibip ayy "q

‘wuopeld
BuisniBip jeuJajul UMO S} 81e8J0 O} SWIe wnasnw 8y} aseyd puodsas e U] "wnasnw ay} Jo [suuosiad awos Joj Buluies) asiuebio o) payse aq
[m Auedwod |euss)xa swes ay] -Buisibip Jo s}as Isdly 8y) osijeal 0} Auedwod [eusa)xe ue JIm ajeloge||od ‘eseyd sl B Ul ‘||Im wnasnw ay |

S8NSSI JUBAS|S. 1810 UO SJUSWIWO) '

Auedwod |eusojxg SYSIp esx3 pauue|d pauueld
(s)18U10 Jauueos (s)esswe)
[eulaix3 [eulaju| BUON

sal)l[ioe) [BUIBIXS Q [eUIBIU| 2

"s82JNyo asoy) Jo sjules Jo sabewl ay) Joj uoneqsiuipe yainyo :saiued piiys Jo seidwexg "sailed pJiyy 8Soyl YliM Jno payIom
8q 0] sey JuslWaealbe ue ‘Wnasnw 8y} JO aweu 8y} Jepun |INSIY ul Buunbiy ‘seiued pliyr 0) Ing wnasnw ay) 0} BuiBuojeg jou ‘swall
8s0y} 104 "WNnasnw 8y} JO UOII08||00 UMO 8y} 0} Buojaq Jey) swa)l 8soy} Joj wnasnw 8y} o) suoionpoidal pue sixa) Joy ses) shed Jesn sy |

'0}8 ‘sig)sod ‘seoljdad

suoleolgnd o1uos08|d

(suoneoignd ‘syuswbel}) syxa)

s109(qo Jo sabeuw
:Sulaou09 yblAdoo ay |

sonss| JybuAdon g suonoLysay |

}lomauwiely aAes3siuiwpe syl "9

uonenunuon

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH




“wniposuo) | INDIY oY Jo

uorssiuiad uspum Joud jnoyim ‘suesw Aue Aq 4o ‘wuoj Aue ui ‘pasnpoudal 8q Aew juswinoop siyj jo ped oN
wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod

9€€92-0002-LSI LINOTF

€61 Jo L8} dbed

20p°LOALA NY

payioads 8q 0]

"asemyos bBuissaosoud
ojoyd :paiioads JoN

‘0)o ‘sabeyoed

-aJemyos Bunipa

-ojoyd ‘sanneboau jo sadhy
JuaJaylp Jo Buluueoss ay)
10} S8110SS8208. ‘Uoin|josal
ybiy yum Jsuueoss
‘Alowaw BIIXD ‘SI9}IM

-aAQd-ao ‘esewed [eybig

(usal1os uo Jreuquinyy)
[IE1SP JUSBIOYNS InOYIMm
uone}Nsuod ¥oInb ¢ |aneT

(Aynjenb usalos) jie1op
JUBIOINS UY}IM UOIB)NSU0D

olydesbojoyd jeuibLio ay
0] Jug|eAinba) uoneoignd
Ayenb ybly :| oA

pJepuels gz |one7
(ynsau

(e+ Z 18A87) O3Adr (1
[9A87) @ousljel se 4|1

(Bupprewusiem -6 -8) J8Yj0

21eMm}jos

(- “uBuueOS
‘esawed ojoyd) sjoo |

(1dp ur) suonnjosay

(19 ‘©3dr syew.lo} o)y
‘6 -9) Buljiq ¥ BulweN

(sebewr ge/ae)
sojebolins 2I1U0J}09|]

‘Juswabeuew UoO8[|0d JAYUN} 10} 8d0UBI8 8l
anbiun ay} swo028q |IM g|Qy 9Sed Jayle
u] "uonnjos Ajuo ay} aq |Im eyep paseq-taded
ayl bBuonpoiudas Ajenuew ‘esed susoddo
ayl U (ginay) weisAs juswabeuew
uonos|iod  [eyblp 8y} pesy 0}  pasn
8g ued YOO ay} Jo Indino ayy ‘|nyssaons 4|

‘(mojaq @ses uoneuwuolul anbojeles Jo sabewl
pauuess jo Buissasoud ay) Joy) g11av

(suonuaauod Buiweu
pue uonduosep) giaQy JO SUORUBAUOD

suonduossep
[en)xa} Jo uononpold ay} aquUosap
0] Alessadau punoj NoA sylewsal JIayiQ

(-019 spJed anbojejed pauueos
Jo Buissaooid ayj 10} S|00} ‘SI0)PS ‘SWa)SAS
Juswabeuew uonoajj0d bunsixs 6 -8) sj00 |

(suondope umo (YM@o ‘ava ‘OdvN
ayI| pJepue)s e jo abesn ay) -6 "8) spjal eleQg

uonduosap |enixa |

uoniulep Jaylo B S|00| ‘spiepuels) ylomawel) uoleinbiuo) ¢

saway| pue
sjuswbeu Jo ysibu3g ojul
suone|sues} pue bunip3

sebewi Qg -
suonduosap paseq
-laded jo uoissasoud (uonewuoyul
{00 pue Buluuesg - olydesboiqiq 1oy)
X X

(suonejsuey; ‘syuswbely -6
"9) suononpold jeuonippy

[ensia/olpne [e}Big

|lelajew
sixa |eybig

sajefo.ing 21uoJ}o8|g

(sebewi-ge/-ag)
suonduosap [enyxe |

Buisnibip pawie jo adA| ‘g

uonenunuon

0€-60-100¢ :3eq
L0 UOISIaA

1@ Hoday ajqedaljeq

s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

S)}IOM)aN |euolbay
ul abejiay jeanyin)

13INO3IY

55




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
£61 Jo ZgL abed 9££92-0002-1LSI LINDIY 20p°LOALd NY

dn )oeq pue abeio)g -

1INOTY Ym uojosuuoy -

salus mau Buonpold -

anfoje)eo jJualind ayj JO UOISIOAUOD [eybiq -

‘Pepeau sebeyoed }IOM pue sdaig

(sdeys Alessaoau) sabexoed yIopN pue ueld YIOAA 'L

ssoa20.4d BuisniBip ay] '3

ST g) 21emyos s|joo] Bulji4  Bulwep suononpoud [euonippy
(sloypa (ewm:, ‘AeMm’, |euslew
JBY10 oipne |elbip ‘6 '8) aiemyos s|o0] | slewloy 9|i} *6 *8) Bulj4 % Buiwep | |ensia/oipne leubiq
d00 Jsuuedg o0p°, ‘W,
(" Joypa 1xa) (Jpd-, “o0p-,
JBY10 ‘asemyjos YOO ‘b '8) atemyog s|00] | slewloy 9|i4 *6 *8) Bulj4 ¥ BuiweN s1xa] |eubiq
uonenuniuo) i
0€-60-100¢ :3eq SHI0M}aN |euoibay

L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH




€61 Jo €8} abed

‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
9££92-0002-1LSI LINDIY

20p°LOALA NY

AU XJB] SNaWIOS 9)josoy

AU XJe | speesaeH oIA

us|ayos easniy axlijepals aybAnH sluuy

us|ayos easn|y axlijepals suabAnH yue.4

us|ayoal easniy aylijlepals

us[ayos|\ easny aylijepals

Aueype anai

uliN eq@ 1pteH

'S9]0J pUE SIequia|y 109l0ig

[UUOSIad '€
Me Jo sa0aid us} do} NOZIYOH.d ¥NOL
Jayjes| }I9 Jo uoisnjoxe yum sjoalqo Jayies) (e d3HLVY3T
Japes| away} ay} jo Buiuueld sy} Buimoj|oy 9dNdsavH
lapes| away} sy} jo Bujuueld sy} buimojio}  ONIYNSYIN
suoljisinboe mau Jo uoponpoul josfold- | INDTY Joye
uoI1}09]|09 Jayies| 16 |Ins 8y} Jo uons|dwod ‘syuow g
us|ayoa| Jo Jayies| JIIb jo jos [enuelsgns ‘Syjuow g d3IHLVIT 1719
juswdojanap Jayuny :3osfoid- ] INOTY Jo)e
(paulap aq 0)) 8doos JapIM 0} UOISUBIXD syjuowl g
(Ayinay ‘uonosjoud)
2doos Jejnoijed uiyym sjules Jo 18s |enueisqns Syjuow g SINIVS
‘Buiuue[d awiy JNoA aquosaq
uejd swil ‘¢

uonenunuon

0€-60-100¢ :3eq
L0 UOISIaA

1@ Hoday ajqedaljeq

s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

S)}IOM)aN |euolbay
ul abejiay jeanyin)

13INO3IY




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
€61 40 y8 abed 9££92-0002-LSI LINDIY

20p°LOALA NY

% 0

(yuswabeuew) [eubIq | (Juswabeuew ou) [eLbIq annebau ‘ojoyd QUON

Buisbip jo saibag

‘uoddns |ejbip ul aie ue 19N Jo saoaid ay) AluQ “AemAue ul pasiibip jou ale syJomue ay |

uonduosap Uoys

BuisniBip Jo sniejs B 10] SSauIpeay ‘€

%001

(juswnean YOO ou) | walsAs Juawabeuew Buissaoo.d
spJeo  anbojeyeo  pasnibig anbojejen | piom ‘saseq ejeq paseq-laded QUON

Buinbojejes jo aaibag

"JuaJaip Ao ale Je Jo sadald sy "SyJomue 8y} asnoy sisile ay| ‘Aem Aue ul panbojeied jou ale SHIOM Je ay |

uonduosap Uoys

(Uuono3)102 pa1o9|as ay) Joy) buinbojeied Jo snjeis ¢

sJajjouels) wolj Uy Buiblewg :Aigjeo Uy

sewsay |

s109[qo |eay

Hos

00l

s109[qo Jo JaquinN

SUON08||02 PaJos|as Jo Aljlenp pue Aluenp |

"He 1oN ‘We 0apiA ‘suonejeisu] ‘sainydinog ‘sbuinesbug
‘sbunuied ‘Aydesboloyd :uonos|jod snosuabouaiay AloA e si siy] -, So1AI0U|, 108loud [edioiunw ay) 0} pabebus sis|jouels) Jo uoibal ay) wio) syiomue buibiewg

Algjles Wy :sway |

(uonoajjoo pajoalas ayj jo uondLIosap) uoljod)jo) 3abie] g

"wiaysAs Juawabeuew U000 pue ‘108foud Yyoseasal UoI}O8||0D ‘UOIJEJUSWINDOP UOHeIo)Sal ‘suoljedlignd snoLea
‘a)isgam Joj uonjewllojul siseq apiroid 0} aq Jybiw syoadse JaylO ‘WalsAS 1 INDTY ay) ybnouyy wayy Jo |y o1gnd [esausb sy
Jo} AJljigelieAy "€ "yoleasal Jo AlljIge|ieAy ¢ "SJ0}09]|00 Le o) Ajjige|ieAy "z (- sJojeind -6-9) ue Jo sjeuoissajoud Joj Alljigejieay ||

s109(qo pasnibip jo adAy-asn

"s@ouaIpne ||e 0] 8Ul| U0 9|qISS800. SHJOM JIay) 8yew o) ‘jerod | INOTY oy uo ysiignd o1 Apeal syiomue SOIAION| Y1 BuineH

sanjAnoe Buisiibip jo sjeoo

suoljelapisuo) s1b6ajens 'y

"$S2UISNgG-9 8Y} Ul SYIOMME JI9Y} 9oNpOoJiUl O} pUE JaUIdju| Uo sisile siy} ajowold 0} si [1ounod A)ID Sisjjouels) ay) Jo Wie 8yl 661 Ul Jayjebo) yiom o)
pauels 1siue Jo dnoub siy] "SOIAIDN| pajled sisiue Bulbiswae [20] Jo dnoib e uo yiom sy si [eniod | INDTY 1 apnjoul [|Im [19Uno) A0 sis|jouels) Jey) Uoljoa||oo ay |

NVY9 Joj ueld Buisimbig

NVO 01L°CL

0€-60-1002 -9¥ed
L0 UOISIBA s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

1@ Hoday ajqedaljeq

S)}IOM)aN |euolbay
ul abejiay jeanyin)

13INO3IY




€61 Jo G8J abed

“wniposuo) | INDIY oY Jo

uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
9££92-0002-1LSI LINDIY

20p°LOALA NY

(sjepow g swos sdeysad)
suononpoud jeuonippy

|lelajew
[ensia/olpne [e}biq

sxa ] |eubiqg sajefo.iing 21uoJ}o8|g

suonduosap [enyxe |

Buisnibip pswie jo adA| 'z

syJompe ay|

s[gpow Jay10

swasAs Jualayip
u2am}aq aoualsIxa-09) | Buisyibip Bunsixa Jo uonelbip

Buisnibip mau sy dwio)

(weyshAg 1 INDHTY 0} uonosuUU0D) [BPOIN Buisbiq *|

yoeoudde Buisnibip ayl "q

‘1sed ay} ui sjoafoud Jusiayip ul Ajnyssaoons Jed usye) aAey am Yoiym yiim ‘(WUOd BOHOP MMM//:dlY) BxouoQq
pajjeo Auedwod |eulajxa ue Ylm ajeioge(jod pjnom am ‘sainydinos 1oy sdeylad ‘palinbai sem [apow Ajijeay [enuip g-< Aue j|

S9@NssI JueAs|al Joylo Uo sjuswwo) ‘¢

8y} 10 1no 8q 0} [|IM JIay} ssaldxa Jjou op Aay) JI alow siedh g pue sieah z Buunp jeuod | INOTY e sebew sy} Buimoys [19uno)
A0 si9jjouels) ay) Buimoje Juswnoop [eroljo ue dn ubis |im Asy) pue A101003 1ybry Adon Aue ue 0] paquosgns jou aJe sisie ay ]

saljljioe} _
CO:.NW__N”—_@_U OSPiN eSSt pue elawed
‘siseq Aseljodwa} uo AluQ | pue oipne ‘siauing o €V 9 VY — slouuedg | [elbip |9A9] Jawnsuo)
(s)ay3o Jauueosg (s)esowien
[euJaixg [eusaju| BUON
SalI|I0.) [eUIBIXD B [BUIBU| 'Z
‘leuod

sonss| JybuAdon g suonoLysay |

}lomauwiely aAes3siuiwpe ayl "9

uonenuRuon

0€-60-100¢ :3eq
L0 UOISIaA

1@ Hoday ajqedaljeq

s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

S)}IOM)aN |euolbay
ul abejiay jeanyin)

13INO3IY



http://www.dortoka.com/

€61 J0 98} abed

‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
9££92-0002-1LSI LINDIY

20p°LOALA NY

SS3IDOV ‘Useld ‘0’ Jeneam wealq

gan ‘4Ms TNLH

1Ylo 91eM}jos sjoo] Bulji4 g BulweN suoonpoud jeuonippy
ainjold aAI
‘BwiL 2INp ‘olpnis A€ ‘avooiny Jsuueds g AOWN
JByio siemjjos sjool Buiig '3 BuiweN SISpoIN A€
0'9 dIalwaid dqopy ‘0JAd Yemase)d €diN “INV
18Y10 alempos s|oo] Buiji4 @ BuiwepN |elid)ew [ensiajoipne [e)big
0'G ¥qoIOY dqopY 0'G EUB0IDY Jsuueog sjqe L 4ad ‘41¥ ‘4411
1T} o) alemyos sjoo] Buii4 g Bulwen s)xa} [epbig
998 AJV
‘Apeay abew
‘doysojoyd (ueog wiji4) slauueos
aqopy ‘eJowed [eoiBojeue Jo [e}BIQ 0S€-00€ 4411 '93dr
(sabewn
alempos s|joo] suonnjosay Bulji4 9 BulweN | @gg/agz) sojebolins 21U0I}09|]
suonduosap (uonewuoyui olydesBolqiq)
[en}xa} jo uononpold ay} 8quosap 0} AlBSSa29U punoy NoA sylewsald JayiQ s|00 | splay eleq uonduosap [enyxa |

uoniulep Jayjo ¥ S|00]| ‘spiepue)s) ylomawel) uoneinbiuo) ¢

uonenuRuod

0€-60-100¢ -93eq

L0 UOISIaA

1@ Hoday ajqedaljeq

s3}doouo) jo Juswdojanag pue Je-ayj-jo-ajels ayj Jo sishjleuy

S)}IOM)aN |euolbay
ul abejiay jeanyin)

13INO3IY




‘wnosuoy 1INDIFY oY} Jo
uoyssiuuad uspum Joud noyym ‘suesw Aue Aq Jo ‘wuoy Aue ui ‘peonpoida. aq Aew juswnoop siyp jo ped oN

wnjposuo) 1 IN9DIY 8yl L00Z ® ybuAdod
£61 Jo /8L dbed 9££92-0002-1LSI LINDIY 20p°LOALd NY

(paJinbau y1) Buyepow gg — (exouoq) uing desor
uonesijeyBip salqo — (eqlQ dnoib jo s|gisuodsal) sesoue) Jesa)
'S9|0J puUe SJaquiayy 109loid

[UUOSIad '€
INd 0°} ‘sjuswbelj Bunlipn
INd 8°0 :uonesijenbip oipne pue oapiA ‘Buiuuedsg
Nd S‘0 ‘uoneledaud pue uoljoa|es |eulq
‘Buiuue|d aw} JNoA aqrodsaqg

uejd swil ‘¢

‘(abewi pue 1xa)) BulAjusA pue yoless qop, -
"J081J02 pue AJLaA- 3
‘Bunessuab eleq -
"S)uI| Joj yoseasay -
‘uonogjes 1oalgns Aoy -
‘sjusuodwod s108[qo Jo sishjeuy -
"18s po1og|as ay) buinbojeyen -q
"Juswabeuew olpne pue oaplA ‘@bewl pue ebeloyg -
‘Bunessualb leuquinyy -
(oipne pue oapiA os|e) ssaooud 1sod pue Buliyold Jnojod ‘doso abew| -
Buisnibip oapIA pue olpny -
" eJawed |eubip Aq Jo Jauueoss a|qe} ‘Jauueds wiy Aq :sebew sy} buisnibiq -
Jos pajosjas ay} jo buisybig -0
(paJinbau JI sjppow g Jo} sbuimelp pue saunyoid) Buipiodal oipne pue oapiA ‘108[qo ay) jo ydeibojoyd e Bupe] -9
's109[qo Jo uonoves -g

"Popoou Sobeyoed yI10Mm pue sdajg

(sdays Alessaoau) sabeyoed YIopAN % ueld YIOAA L

ssao%0.4d Buisiibip ay] '3

uonenuiuoD

0€-60-100¢ :3eq SHI0M}aN |euoibay
L0 UOISIOA s3dasuo9 Jo juswdojanag pue Je-ayj-jo-ajels ay} Jo siskjeuy uy abejey jeamyng

1a Hoday ajqesanlag 1INO3IYH




*** REGNET Deliverable Report D1
N =5 H Cultural Heritage in Analysis of the State-of-the-art and Version 01
\ T4 Regional Networks Development of Concepts Date: 2001-09-30

13 References

13.1 Acronym and General References List

AAT Art and Architecture Thesaurus pttp://shiva.pub.getty.edu/aat_browser/ |
Adlib Software system for the collection | pttp://www.uk.adlibsoft.com|
management for museums.
(Adlib Information Systems)
Aleph (500) Integrated library system (ExLibris). | http://www.exlibris.co.il|
AMICO Art Museum Image Consortium pttp://www.amico.org/|
ANNs Artificial Neural Networks
AVI Audio-Visual Interleaved file
Barco Colour Management Solution | pitp://www.typemaker.co.uk]|
Reference (Typemaker).
Calibrator
CDWA Categories for the Description of | http://www.getty.edu/research/institute/st |
Works of Art hndards/cdwa
CH Cultural Heritage
CIDOC The International Committee for | http://www.cidoc.icom.org/guide/quideint. |
Documentation of the International | htm|
Council of Museums (ICOM-CIDOC)
/ Le Comité international pour la
documentation du Conseil
international des musées (ICOM-
CIDOC)
COVAX Contemporary Culture Virtual | http://www.covax.org
Archives in XML (EU-project).
DRM Digital Rights Management
EAD Encoded Archival Description pttp://lcweb.loc.gov/ead! |
Easy Cat/Easy Electronic Catalog Production Suite. | http://www.easycat.com |
Web Software for creating, managing and
publishing multimedia and multi-
language electronic catalogues (in
the web) (AVIT Solutions).
FAQ Frequently Asked Questions
FTP File Transfer Protocol
GPRS General Packet Radio Service
ICC International Color Consortium pttp://www.color.org |
ImageBridge Watermarking  solution  of  for | pttp://www.digimarc.com|
Pro enterprise customers (Digimarc)
ISAD (G) General International  Standard htt_p://palimpsest.stanford.edu/lex/icoh.ht|
Archival Description ml
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ISBD (G) International Standard Bibliographic | http://www.ifla.org/VI1l/s13/pubs/isbdg.htm |
Description
JPEG Joint Photographic Expert Group —

format commonly used to display
photographs and images on the
internet

Katzoom Software developed by the Central | http://www.onb.ac.at |
Informatics Service of the Austrian
National Library for the search in the
digitized catalogue (ONB)

MARC Machine Readable Cataloguing http:/lcweb.loc.gov/marc/|
Format

MDA UK Museum Documentation bttp://www.mda.org.uk/spectrum.htm|
Standard (Spectrum)

MP3 Type of MPEG compression that
offers near-CD quality audio

MPEG Audio file format that offers good
quality and compression

Museum Database system for museums and | http://www.gallerysystems.com|

Gallery corporate collections (Gallery
Systems)

OCR Optical Character Recognition

OPAC Online Public Access Catalogue

PND Personal Name Data http://www.ddb.de
(Personennamendatei)

RM RealAudio file extensions

SAB Swedish Classification System bttp://www.kb.se/bus/sab.htm|

SQL Structured Query Language

STAR Software solution for the bttp://www.cuadra.com|

management of different kinds of
collections (Cuadra Associates).

TIFF Tagged-Image File Format —
standard format used to exchange
files between applications and
computer platforms and for print

purposes
TGN Getty Thesaurus of Geographic bttp://shiva.pub.getty.edu/tgn _browser/ |
Names
TGM Library of Congress Thesaurus For | http:/lcweb.loc.gov/lexico/tgm1/brsearch.
Graphic Materials html|

VRML/X3D Virtual Reality Modelling Language —
provides technology that integrates
three dimensions into a coherent

model
WAP Wireless Application Protocol
WAV File format for storing digital audio

(waveform) data
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WMA Windows Media Audio — audio file

compression format developed by
Microsoft, offers same quality as

MP3
WP Word Perfect
XML Extensible Mark-up Language
XTM XML Topic Maps
Z39.50 Standard for search and retrieval of | http://lcweb.loc.gov/z3950/agency |

bibliographic data

13.2 Special references "Image bank production and digitising"

- Alkhoven, Patricia. Digitising Plan Collections KB. Background and Starting points for Digitising
Collections from the Koninklijke Bibliotheek. The Hague, 1999.

http://www.kb.nl/kb/resources/frameset _kb.html|?/kb/sbo/digi/digplan-en.html|

- The Berkeley Digital Library Sun SITE provides information and resources for digital library creators
worldwide. E. g. Digital Library standards, tools for the building of Digital Libraries

http://sunsite.berkeley.edul

- Best Practices for Image Capture. Prepared for California Digital Library, 7/99.
http://www.gseis.ucla.edu/~howard/MOA2/bp90.doc |

- Co-ordination of national digitising policies & programmes. European information site in the context
of Digicult mainly regarding LUND papers and national digitising profiles. 2001.

http://www.cordis.Iu/ist/ka3/digicult/en/eeuroge.htmI |

- Eyre, John. A Guide to Good Practice in Image bank Production. HELIX (Higher Education Library
Image eXchange). 1998.

http://www.helix.dmu.ac.uk/good_pr.htm|

- Lee, Stuart D. On-demand Digitising Service. University of Oxford.

http://www.bodley.ox.ac.uk/scoping/ondd.pdf |

- National Library of Australia Digitising Policy 2000 — 2004. National Library of Australia.

http://www.nla.gov.au/policy/digitisation.htmI#9 |

- nof-digitise Technical Standards and Guidelines. 2001

http://www.peoplesnetwork.gov.uk/nof/technicalstandards/index.html |

- Steps in the digitising process. Library of Congress, National Digital Library Program. Last updated
by Carl Fleischhauer, January 1996

ttp://Icweb?2.loc.gov/ammerm/award/docs/stepsdig.html

- TAPI Framework for creating and managing digital image archives. Institute for Learning and
Research Technology. 2001.

http://www.tasi.ac.uk/framework/framework.html|

Youngs, Karla (et. al.). Creating Digital Resources for the Visual Arts: Standards and Good Practice.
University of Bristol.

http://www.vads.ahds.ac.uk/guides/creating guide/contents.html |
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