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1 Executive summary 

- The gateway for archives in Europe will gather descriptive information from 

archives in member countries and present it in a joint union finding aid for 

overall search and structured navigation. The purpose of this paper is to 

identify the standards that shall be used for structuring the data to be 

integrated and presented in the central access point. The formats for these 

data have to conform to the professional working methods, to the experiences 

and skills of the contributing archives and to the requirement for an economic 

and sustainable maintenance of the gateway after the end of the project. 

- The gateway will be based on the professional standard EAD (Encoded 

Archival Description) and the surrounding family of encoded data. These 

standards reflect the archival methodological skills and are broadly used in 

archives in Europe for different purposes. They are technically based on XML 

and therefore allow an easy introduction of a lot of flexible ways to present 

data, make them searchable and offer interlinked ways to use them 

extensively for investigations. 

- These standards are internationally recognised and allow further 

interoperability with other projects and access points. They link the archival 

community to the newest developments in the field of Internet and networking 

capabilities because they are open and well documented. They allow the 

development of open source instruments to work with them. 

- The use of the standards facilitates the exchange of data, their collection or 

upload to the central server because automated tools can translate local data 

into the target profiles without interfering into the local IT systems or working 

methods. These tools once developed on the basis of a mapping between 

both formats give the contributing archives full control over their own data and 

their representation in the gateway. 

- With these standards the union finding aid will be a publication platform for 

archival descriptions giving archival institutions the possibility to enhance their 

visibility and add surplus value to their own professional work by making their 

content comparable and linkable to the work of other archives. 
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2 Introduction 

The APEnet project has its origins in the need to contextualise the content of 

archives holdings and collections in order to make individual archival objects 

searchable, accessible, and last but not least – usable. The fully understanding and 

use of these records and documents as a base for knowledge can be achieved only 

when their provenance is taken into account. The theoretical ground for this is the 

principle of provenance, which can be said to be the foundation of today’s archival 

theory and practice, worldwide. In short, this principle states that an archival fonds is 

the result of a records creator activity, developed step by step. The individual objects 

(records, documents) are parts of this process which can be fully reconstructed only 

with their help. The logical and physical place of each object mirrors its place in the 

process and defines its relations to other objects in the same process.  

To handle the situation the archival community has developed standards for 

description and metadata covering all necessary information on records, their digital 

reproductions, about records creators and archival institutions. 

3 Requirements concerning standards 

The main objectives of the APEnet project are  

- to develop a fully working prototype of an Internet gateway that can provide 

access to archival descriptions of records and private papers in European 

archives, libraries and museums, based on information on the archives 

creators – corporate bodies, persons and families – with basic data on their 

records and collections, 

- to develop a set of converting engines and plug-ins to be integrated in national 

and institutional archives portals to facilitate their contribution to the APEnet 

prototype and in the end to the Europeana, and 

- to support and encourage the participation of cultural heritage institutions 

keeping archival material but not yet involved in the development of 

Europeana. 
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3.1 General requirements 
The APEnet project has the task to develop an Internet gateway to documents and 

archives in Europe, which can also be accessed from Europeana. This gateway shall 

provide access to:  

- information about archival institutions and other cultural heritage institutions – 

public and private – keeping archives records and documents,  

- information about archives fonds (inventories and catalogues) and  

- digitised documents kept by these institutions.  

There should also be possibilities to link from each fonds to catalogues, inventories, 

and other sources with more detailed information and to link back to the home 

presentations.  

Based on an analysis of existing standards and applications in use by the 

participating partners, the APEnet project will develop and test a number of auxiliary 

computer programs (converters and plug-ins) to facilitate data exchange and provide 

on demand access from the European Archives Gateway to information mentioned 

above.  

Since the digital documents and records are kept by the content providers and are 

integrated into the European Archives Gateway itself only as far as needed for 

central search and navigation, possibilities to access and download the individual 

documents will be in accordance with rules set up locally for the national or 

institutional portal that provides them. 

3.2 The role of an Internet gateway for archives in Europe 
With the rapidly growing number of archives services using the Internet for the 

dissemination of information on their holdings and their growing competence in using 

the new technologies, the creation of an Internet gateway, which pools efforts and 

expertise at the national and European levels, becomes a top priority for concrete 

actions on archives in Europe. Many EU Member States have already established 

national portals and there are a number of supra-national programs in existence, 

which will considerably facilitate the creation of the gateway and provide it with rich 

sources of content. 

The fundamental aim of the gateway is to provide EU citizens with a common portal, 

which will enable them to find out for themselves about Europe's archives and about 
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archival material, which is relevant to them, wherever they live in the European 

Union. 

This will mean that archives across the European Union are fully accessible to EU 

citizens for the first time, and should improve public understanding of the diverse 

stands of European history and culture. The gateway will connect previously 

disparate archival networking initiatives in EU Member States and will act as a 

powerful catalyst in breaking down the remaining barriers to easy access to 

information in the European Union. It will provide citizens with a convenient and user-

friendly one-stop-shop for online information about archives in the enlarged 

European Union and the important and authentic material which they hold, including 

a virtual catalogue for archives in the European Union. 

To achieve this fundamental aim, the gateway will need, as it was explained in the 

“Report on Archives in the Enlarged European Union” and in the “Description of 

Work” for the project, to meet the following conditions: 

It will have to fulfil the expectations of citizens throughout the European Union  

- by providing a critical mass of important and interesting information when it 

is launched and in this way capture their imagination and  

- by achieving high standards of service, which stand favourable comparison 

with the functionality of the most successful commercial web services. 

The gateway will have to fulfil the expectations of contributing EU Member States  

- through the free provision of any necessary tools, which are in the public 

domain and based on open standards, and  

- through the long term sustainability of the site, irrespective of technical and 

personnel charges, which will be supported through collaboration with the 

DLM Forum. 

3.2.1 Finding aids and the description of archives 

When planning the project finding aids are seen as key instruments to open access 

to archives by citizens. ICT applications enhance their usefulness and the ease to 

use them. Internet presentations of finding aids allow remote access to descriptions 

of archival material from any place and at any time and support the preparation for 

investigating the material on-site. Great improvements have been achieved in 

archival services in the last decades in this field. Based on those experiences a new 
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quality of access to archives will be reached when a critical mass of finding aids can 

be searched online and when combined seamless searches covering deliberately 

selected findings aids, holdings, archival services, and countries will be available. 

In the centre of the gateway a union finding aid should join descriptive information of 

several archival institutions into one structured finding aid, especially reaching across 

national boarders. This will help EU Member States to enhance coordination, 

information sharing, and exchanging of good practice amongst their archival services 

in the old and new EU members. The professional debate will be larger and at the 

same time more concentrated on outcomes, which enhance the usefulness of 

archives for European citizens. 

3.2.2 Methods of description and the establishment of finding aids 

Identifying standards for the union finding aid first demands to know what finding aids 

are and what they mean for the partner institutions. Finding aids are made for users 

of archives. They allow access to single descriptive units by providing information 

about the units including reference codes to identify them and to order them for 

consultation in reading rooms. They contain the description of archival holdings 

which may be situated on different levels of aggregation, using the forms of holdings 

guides and of inventories for single or combined fonds. 

Finding aids may be published or unpublished, analogue or electronic, produced by 

an archives service, by a creator, a records center, or a manuscript repository to 

establish physical control and/or intellectual control over records and archives. Basic 

finding aids include local, regional, or national descriptive data bases, guides, 

inventories, registers, catalogues, special lists, indexes, calendars, transfer lists and, 

for electronic records, software documentation. 

Since the introduction of ICT in archives new technologies have been adopted for 

new forms of finding aids. Firstly, databases have been used for a long time. They 

integrated entries for single descriptive units and offered a cross search over 

holdings. In some cases they are used for the output of structured finding aids into 

text processing formats, PDF or HTML. Database applications were used especially 

for the archival processing of large transfers of recent records to archival services 

where at the same time the listings of the administrative agencies and records 

creators were introduced and taken over as basis for the finding aids. Older material 

in the archival services was less integrated in the databases. Databases were mainly 
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used for the description of new arrivals. During the last years new entries were 

created with projects for the retro conversion of legacy finding aids. In general, 

finding aids often have text forms like books with a title page, an introduction 

explaining the origin of the records described and circumstances of their creation in 

order to facilitate their understanding, a structured list of the single units with the call 

numbers, and perhaps annexes like abbreviation lists, indexes, or other 

supplementing material. The table of contents represents the structure of the finding 

aid and therefore also of the fonds described in it. This composition of elements can 

be seen as a professional standard, which is described in training material and is 

disseminated and followed through archival training. This common understanding 

was the basis for the formulation of machine readable standards like ISAD(G) 

(International standard for archival description – General) and EAD. 

The main part of legacy archival finding aids in text form is the list of descriptive units, 

be it single folders, boxes, or files. In general they refer to fonds or record groups and 

list the units with their call numbers. In some professional traditions the same 

structure is used for holdings guides, which reflect this structure on the higher level of 

the whole institution. Holdings guides contain more aggregated descriptions of all 

single fonds or collections of an institution with information on their creation, their 

own history and their transfer to the archives and refer to the more detailed finding 

aids on the lower level. It allows already in the printed form a sort of navigation 

through the descriptions. In the annex index-lists provide a supplementary text based 

access to the descriptions. Finding aids reflect in their form national archival 

traditions of archival work and of structures inside the paperwork generated by 

different administrative techniques.  

A certain variety of forms starts with using the Internet for the presentation of finding 

aids. Yet still the main form underlying national variations is the traditional structured 

presentation of descriptions. The structured presentation presents the contexts of the 

creation of the units and allows to navigate through the descriptions to find out new 

results, that were unknown before. Search terms may help to narrow the results, 

however they may be mentioned only in related items or not be mentioned at all, 

even if the subject meant by them is treated in the records. Therefore the contexts 

are indispensable for investigation and research in archival records.  
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3.2.3 The essential ideas of the professional methods of description 

The underlying principles are still valid for electronic finding aids because the main 

characteristics of the material to be described have not changed. The aim is to open 

the access to the context as necessary explorative background. Deriving from 

activities in organizations and originally meant for internal communication archival 

material cannot be understood without knowing the original purpose of its creation. 

Its value and its significance, as well as the understanding of it, increase when 

associated with the corresponding documents. Therefore provenance is 

fundamentally important as a guideline to group all the traces of the communications 

of an individual or an organisation to a whole during description and arrangement, 

because it helps users to find their way and to know to have found all relevant 

sources for their questions. 

The second significant concept underlying the methods of archival description is to 

proceed from the general to the specific, from the collective to the individual, from the 

collection or fonds to the item. This has three important implications relevant for 

common professional standards:  

- The first rule is that descriptive information must be relevant to the level of 

description. The common contexts and aspects of a fonds or collection are 

described only on the respective level, while the series or files are described 

on their corresponding levels. This method reduces redundancy on different 

hierarchical levels.  

- The second rule is to link each level of description with the next highest level. 

These provisions will make clear the position of the unit being described inside 

the hierarchy, and provide the necessary link to contextual information.  

- The third rule is that information always should be described at the highest 

relevant level and the links between levels will help the user to see the wider 

picture. 

Context is an essential part of archival description. Its importance increases with the 

use of electronic techniques. lt is prerequisite for the understanding of the content of 

a document or a series of documents when they are described in a paper based 

system. lt is crucial for understanding when electronic descriptive systems are used 

because the relations which were explicit in the paper system become implicit and 
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less visible. Especially with enhanced research functionalities across borders or 

domains context becomes even more critical. 

3.2.4 Online presentation of finding aids 

The Internet has reinforced the functionality of legacy finding aids by enhancing the 

capability of navigation through the descriptions as well as text based search through 

the whole document. Internet provides hypertext linking and this allows increased 

navigation through texts without restrictions of handling physical units like books and 

pages. When an index term in a paper book indicated the page of a descriptive unit, 

the online presentation can jump to it directly. However this greater flexibility 

enhances the danger of losing orientation. Therefore the principles of usability of 

finding aids and Internet search as listed in the handbook for the quality of cultural 

websites of the Minerva working group 51 are useful for the design of access pages. 

Orientation is a main need when using archival descriptions. The new functionalities 

possible by integrating Internet technologies can be systemised by looking at the 

types of research strategies they offer to the users. 

Online finding aids can allow four different search strategies for users and therefore 

provide a great variety of access ways to the holdings. The four search strategies 

supported by online-finding aids are: 

- An expandable, collapsible and clickable content list shows the whole struc-

ture of the fonds as of the finding aid with its different parts like introduction, 

item list and annexes on the left hand side and allows navigation through the 

whole description. A click on a classification header brings the presentation of 

the corresponding files up in the central part of the screen. A page header 

updated with each click on the content list and other operations enhances the 

orientation.  

- Together with the structured navigation a text based search can be offered 

linking the results to the structured presentation. If the presentation combines 

both offers, users can choose which ways they will use to continue, changing 

between both at will. 

                                            

1 Cf. Handbook for quality in public cultural applications: criteria, guidelines and basic 
recommendations, URL: http://www.minervaeurope.org/publications/qualitycriteria1_ 
0draft/qualitypdf0603.pdf 
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- The structured lists of items can be browsed like a book, while the navigation 

tree and the header are updated and show the place inside the finding aids. 

- Finally lists of index terms indicating which terms seemed to be important to 

the describing archivist can directly open the referred items. 

4 Standards for archival description and finding aids 

The work on international standards was initiated by the wish to exchange descriptive 

information among archives in a similar way as printed finding aids had been 

exchanged to provide information over the holdings of other archival services in the 

single institutions. The digital exchange requires common formats. Both approaches 

to standards development that were undertaken during the last years started from the 

structured character of archival finding aids and described the structure in terms that 

are operational for data exchange. The first one was ISAD(G), worked out by the 

committee on archival description of the International Council on Archives (ICA), and 

the other one, EAD, was drafted by a working group of the Society of American 

Archivists (SAA) and is applied in several European countries. EAD in 1998 was first 

formulated as a document type definition (DTD), according to the rules of SGML, 

later of XML and is defined now as a schema. 

Authority records as lists of names to use for the identification of persons or localities 

have not been in the centre of the archival attention since deviations of the writing or 

a change of a name sometimes delivers the information which was searched. 

However the explanation associated with authority spelling in librarian authority 

records is increasingly seen as been structured in a similar way like single entries in 

holdings guides or in MARC records for finding aids. Therefore several international 

projects have tried to find ways to use the advantages of authority records for 

archives too and several standardising efforts have been made. These approaches 

have relations to tests with thesauri of functions of records creators, which also tried 

to deliver background information on contexts in a structured and digitised way for 

easier data exchange and retrieval. The standards developed this way are linked to 

the two descriptive standards and are ISAAR(CPF) (International Standard for 

Archival Authority Records – Corporate Bodies, Persons, Families) and EAC 

(Encoded Archival Context). 
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4.1 ISAD(G) 
ISAD(G) has been adopted by the ICA as a first edition in 1993 and a revised version 

in 2000. Its purposes are the exchange of descriptive data across different archives 

systems. lt consists of a list of elements, which can be used on different levels of 

aggregation, including the item, file, series, and fonds levels. lt concentrates on the 

description of the single units and does not include the establishment of other parts 

of finding aids like the title page or the introduction and the documentation of the 

processing of the fonds. ISAD(G) has no direct technical implications and can be 

used with different descriptive methods. However it is mainly applied as a data model 

for archival database systems. 

4.2 ISAAR(CPF) 

ISAAR(CPF) has been conceived corresponding to ISAD(G) for the authority control 

of agencies, persons, and family names. The names are linked with descriptions 

largely corresponding to the content structure of single entries in holding guides. The 

standard was adopted by the International Congress on Archives 2004. 

4.3 EAD 
EAD is the first Internet standard for archives. While ISAD(G) unified the structure of 

a single descriptive unit and is database oriented, EAD unifies the structure of the 

text of the finding aid and gives more flexibility for instance concerning the repetition 

of elements. Like ISAD(G) it is applied to reduce redundancy using the different 

levels of description. EAD allows a structured presentation of finding aids with aggre-

gated information aside more detailed information on the same level. And it allows 

more textual additions to the finding aid explaining the processing as well as 

appraisal decisions and capturing other interesting news for users. EAD originates 

from the United States and has meanwhile been adopted in several European 

archival services. Its benefits lay in the possibility to structure the complete text of 

finding aids. 

Coming from the TEI (Text Encoding Initiative) its original purpose was to define a 

standard structure of the text of finding aids. lt was first written in SGML and since 

2000 it is converted to XML. 

Using EAD Internet presentation of descriptions can be deepened and elaborated 

while being already presented and allowing potential users to get in a very early 

stage of the archival processing an impression of the fonds. Further planning of 
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description work can be announced to the public where this information is useful. 

Appraisal and other processing information can be added as needed and thus the 

description work becomes transparent for potential users. 

EAD is used for several large national or scientific gateways, like A2A and Archives 

HUB in Great Britain and RLG (Research Libraries Group) or OAC (Online Archives 

of California) in the United States. lt is used in several European states for the 

presentation of holdings of national archives. National gateways plan to use it as an 

internal exchange format. EAD will be a comfortable exchange format for descriptive 

information in a gateway to archives in Europe.  

4.4 EAC 
EAC is a new standard for encoding originations of archival material. It is formulated 

as a schema written in XML and thus can be implemented directly with XML editors 

or transformers. It was developed in international projects like LEAF (Linking and 

Exploring Authority Files) and is now maintained by a working group of SAA. A first 

attempt to use it for a complete gateway website is demonstrated by the project 

LEADERS of the School of Library, Archives and Information Studies (SLAIS) at the 

University College London. EAC can replace the use of MARC-records for the 

bibliographic description of finding aids, where the tradition of holdings guides did not 

exist. EAC first was drafted to exchange data under authority control as in libraries. 

However in archives the explanations of the controlled access terms are very 

interesting since they deliver contexts necessary for the understanding of holdings. 

The explanation part contains all categories of standard entries in holdings guides 

including description of provenance and links to online finding aids so that it might be 

a useful instrument for Internet presentation on this level. EAC files might be linked to 

an EAD file used to create and maintain the structure of the holdings of an archival 

institution. 

With special style sheets national differences in the presentation of holdings guides 

might be offered in a gateway while a search over all information from all contributing 

archives services would be possible. 

There are some other standards of interest for archives, yet developed outside the 

archival profession which are often mentioned and suggested for archival use, like 

Dublin Core or the OAI (Open Archives Initiative). They were tried out during the last 
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years for archival purposes. Both have revealed in tests to be too simplistic and 

general for archival purposes and the support of access to archival holdings2. 

4.5 Conversion of finding aids into on-line accessible forms 
Current legacy finding aids in archives have the form of printed volumes, manuscript 

print outs, files from word processors, card files, or database entries. Especially card 

files are endangered through use since they normally exist in only one copy without 

the possibility to protect them against occasional or intentional disturbances. 

With the new approaches using Internet technologies also legacy descriptive 

information can be integrated into the digital storages. Different forms of finding aids 

are converted into one unified format, which can be used for different presentations 

including prints of whole volumes or parts of them as well as data exchange with 

other archives, common gateways or other software applications. For this purpose 

the XML format turns out to be especially valuable since it combines great flexibility 

with easy use. 

The conversion of finding aids, which already exist in electronic format, can be done 

automatically. However it first needs a consistent structure. Data from word 

processor files therefore are freed from all formatting marks and are transformed into 

tables to assure the internal consistency. Data from databases are directly exported 

into XML format with the help of a definition of their structure in the form of a DTD or 

schema, from where they can be transformed into standardised structures like EAD. 

Word processor files with variable structures that cannot be brought into a consistent 

table are tagged directly in XML format with the help of commercial or public domain 

XML editors. 

The digitisation of finding aids in paper format is done via OCR (optical character 

recognition) or re-typing, often by contracted vendors or specialised digitisation 

centers. OCR techniques can be combined with automated structure recognition and 

conversion into the structure of a XML-DTD. Legacy internal finding aids often were 

in book form, yet not always printed or published. They had often been used for 

updating the information on the holdings and thus they show added corrections or 

supplementing information in handwriting. The same is the case for card files, which 

were either written with typing machines or handwriting sometimes on a sort of 

                                            

2 cf. several reports and publications on it on the Internet, f.i. by Christopher J. Prom 
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printed forms. In these cases typing is a very economic and fast way of conversion. 

The originals can be camera-scanned on the spot and the images are used for typing 

the text into screen templates. This way the original finding aids need not to be taken 

out of the working space and can continuously be used, while the typing can be 

performed somewhere else. 

Well planned digitisation projects for finding aids represent a cost effective way to 

provide at rather short terms a critical mass of findings aids, so that soon the first 

step of using an archives’ holdings consists in browsing the website of the institution 

or of a joint finding aid provided by common gateways. Users of archives can choose 

the holdings they want to investigate without displacing themselves. 

Access also to these legacy finding aids on the Internet considerably facilitates and 

promotes scientific, cultural, and technical research. Retro conversion is a crucial 

activity to gather a critical mass of freely available descriptive information into the 

joint Internet access points.  

4.6 The structure of the union finding aid 
The main part of a European gateway should be the union finding aid with several 

layers. In it all data from archival web presentations should be presented for cross 

border searching in deliberately selected combinations.  

The highest layer gives access to the whole content, on the middle layer the 

overview on the holdings of each repository should be possible which will be linked 

to the finding aids on the lowest layer.  

This architecture of the union finding aid needs a combination of standards. The 

union finding aid should be complemented on the one hand with information on the 

contributing institutions, their opening hours and addresses as well as their history 

and special working condition, thus explaining their holdings; on the other hand 

there should be an area for help and training tools for visitors of the website, where 

they might prepare themselves for a visit to a reading room. Here digitised images 

can be used to show examples of the archival material, present galleries, or offer 

digital learning on archives, public or private records, and history for users. 

The professional standards will have the function to bundle information for specific 

purposes into one digital object, that can on the one hand be maintained and 

updated individually and that is on the other hand linked to other digital objects for 

building the presentation of the union finding aid in the gateway. 
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4.7 International standardisation 
Archive services have made considerable progress in the development of 

international standards, which have ensured that the structured retrieval of 

information is now well within the grasp of citizens. In recent years the XML-based 

standard EAD has proved to be best applicable for these purposes. The United 

Kingdom has used EAD to create the Access to Archives (A2A) database as part of 

the UK National Archives Network, with about nine million records and more than 350 

contributing repositories. In France the joint French-Canadian application France-

Canada is based on EAD, finding aids of the historical centre of the National Archives 

are converted to EAD to be presented on the archives' website and several regional 

archives adopted EAD. In Germany the Federal Archives present their online finding 

aids in EAD format on their website. A tool is used that converts finding aids into EAD 

and a national gateway is being prepared using EAD as an internal exchange format. 

In the Netherlands EAD is used for Internet presentation and a web-based editor for 

EAD is developed. In Sweden EAD is used for data exchange between databases 

and the integration of data for joint access points. Belgium applies EAD in 

multilingual presentations. In some cases EAD is used directly for Internet 

presentations, in other cases it is used for data exchange between database 

applications. During the last years the experiences with the use of EAD as well as 

other encoding standards have increased considerably in Europe. Meanwhile most 

national archives have experiences with the use of EAD. 

A central motivation for using EAD consists in its capability to provide structured 

description without redundancy on different levels. lt is applied in archives, libraries, 

and museums whenever context bound description should to be offered and it thus 

creates a harmonisation of the three domains in a new way. Europeana has decided 

to integrate archival data with the help of EAD, even if it is not clear what the actual 

procedures will be (cf. WP 3).  

EAD provides standard encoding analogues that make conversion into other 

standards like ISAD(G) or MARC easy and is therefore open for data interchange 

with data bases and other search engines. EAD encoded finding aids can easily be 

presented with a standardised surface of a gateway, that follows the standards of 

usability as described f.i. in the Minerva Handbooks. 

Applied as a standard format for a joint archival gateway to European archives, EAD 

is flexible enough on the one hand to make description work comparable and to 
17
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allow on the other hand to present individual characteristics of contributing record 

centres. The data encoded in EAD can be presented in different ways with the help 

of style sheets and thus a presentation on this basis can offer different search 

strategies for the same material. Visitors can choose to use hypertext navigation 

inside the structure of a finding aid, use it like a book, or search for key-terms like in 

a database. EAD is furthermore developing to an international standard for the 

exchange of archival description data and it will be helpful to create relations to 

other national or supranational gateways. 

4.8 The standards in the APEnet project 
As explained in the “Description of Work” the APEnet project will not do research for 

new technologies but instead survey available advanced technologies and transform 

them into concrete services. 

The APEnet project will not establish or identify new standards but implement a 

common framework across Europe that includes existing global archival standards 

targeted for a European context and encourages their use. The project will also 

support and encourage the acceptance of transnational standards in order to 

guarantee interoperability with different archives portals set up on national and 

institutional level. 

The European Archives Gateway will be open to all institutions in Europe keeping 

archival material that can deliver structured descriptions of their holdings according to 

international archival standards (either in EAD, EAC, EAG (Encoded Archival Guide), 

and METS (Metadata Encoding and Transmission Standard) format or can convert 

their own data formats into EAD, EAC, EAG, and METS with the tools delivered by 

the project). 

- Encoded Archival Description (EAD) (data format for descriptive information 

on item, collection, or institutional level.) Development of the EAD DTD began 

with a project initiated by the University of California, Berkeley, Library in 

1993. The goal of the Berkeley project was to investigate the desirability and 

feasibility of developing a non-proprietary encoding standard for machine-

readable finding aids such as inventories, registers, indexes, and other 

documents created by archives, libraries, museums, and manuscript 

repositories to support the use of their holdings. The project directors 

recognised the growing role of networks in accessing information about 
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holdings, and they were keen to include information beyond that which was 

provided by traditional machine-readable cataloguing (MARC) records. The 

development of the EAD DTD was a cooperative venture from early on, with 

specialists at Berkeley working in consultation with experts at other 

institutions. The requirements for the encoding standard include the following 

criteria:  

1. ability to present extensive and interrelated descriptive information 

found in archival finding aids,  

2. ability to preserve the hierarchical relationships existing between levels 

of description,  

3. ability to represent descriptive information that is inherited by one 

hierarchical level from another,  

4. ability to move within a hierarchical informational structure, and  

5. support for element-specific indexing and retrieval.  

- This standard is used world wide for Internet presentations of archival 

descriptive information and is especially applied for gateway projects. The 

standardising board is the EAD Working Group of the SAA with 

representatives from Great Britain, the Netherlands, France and Germany. 

The EAD home page is: 

o http://www.loc.gov/ead/ 

- Encoded Archival Context (EAC). EAC is an ongoing initiative within the 

international archival community to design and implement a prototype 

standard based on XML for encoding descriptions of records creators. The 

primary developers of this prototype standard are members of the international 

archival community. The description of individuals, families, and organisations 

that create records is an essential component of the preservation of the 

documentary evidence of human activity. Identifying record creating entities; 

recording the names or designations used by and for them as well as 

describing their essential functions, activities, and characteristics, and the 

dates and places they were active is an essential component of the 

management of archives records. Creator description facilitates both access to 

and interpretation of records. The website is: 
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o  http://www.library.yale.edu/eac/; http://www.iath.virginia.edu/eac/ 

- Encoded Archival Guide (EAG). EAG provides an electronic format for the 

storage, publication, and exchange of information related to archive 

repositories. EAG was created by the Spanish Ministry of Culture and is 

largely applied in the following implementation: 

o http://censoarchivos.mcu.es/CensoGuia/proyecto.htm  

o http://aer.mcu.es/sgae/jsp/censo_guia/Documentos/EAG.DTD.txt 

o http://aer.mcu.es/sgae/jsp/censo_guia/Documentos/Repertorio_de_etiquetas_EAG_Alfa_0.2.

doc 

- Metadata Encoding and Transmission Standard (METS). METS is a 

generalised metadata framework, developed to encode the structural 

metadata for digital objects and related descriptive and administrative 

metadata. It is especially interesting for archives because it can combine 

images to objects and describe their internal structure. Launched by the Digital 

Library Federation, the METS initiative seeks to provide a single, standard 

mechanism for encoding all forms of metadata for digital objects. METS will 

simplify both the exchange of objects between repositories and the 

development of software tools for search and display of those objects. 

Additionally, METS encoding will provide a coherent means for archiving 

digital objects and their metadata. The METS initiative has two major 

components, a technical one aimed at developing a standard encoding format 

for metadata, and an organisational one aimed at developing mechanisms for 

maintenance and further development of the format: 

o http://www.loc.gov/standards/mets/ 

5 The advantages of encoding standards for the union finding aid 
in the gateway 

From the beginning the initiatives to build a gateway to archives in Europe identified it 

with a union finding aid based on EAD. It was at that time already the main format for 

international cooperation and joint access points. The family of standards meanwhile 

grown up around EAD is technically bound to the use of XML, which has also 

increased considerably in IT applications, especially when data from different 

sources have to be combined. The richness of archival applications in all member 
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states can best be represented by using the flexibility of XML techniques and their 

professional archival expression with the encoding standards. As the “State of the Art 

Report” has shown, the use of EAD is wide spread in Europe. And first steps towards 

interoperability with Europeana have again confirmed, that it is easier to convert data 

from databases into a common EAD format than the other way round. Therefore the 

original approach to use EAD and its related standards can be confirmed. 

5.1 General remarks 

The encoding standards have two important aspects for the use in the union finding 

aid.  

First they are sort of concentration of professional working methods in a formal way 

without interfering with the content of specific description tasks and specific material 

to be described. They constitute in this sense professional standards and they have 

shown in practice that they meet most requirements for the Internet presentation and 

use of the results of archival work in the national archives represented in the project, 

even if there were some hesitations in the beginning. Especially EAD has turned out 

as a really practical form of data for data sharing and multiple use without intolerable 

restrictions concerning the content to be expressed with it. 

The second aspect is founded in the technical character of the standards. As they 

are formulated as XML schemas they open a whole area of easy manageable 

technical possibilities:  

- XML schema based files are like text files and can be stored and maintained in 

file systems without special software systems. 

- They are “eye-readable” in the sense that they do not need special decoding 

software and can be opened and updated with any text editor. In this sense 

they are “public domain” and “open source” files. 

- They are at the same time rigidly structured and offer themselves to any 

operation based on parts of their form and structure, like a search over 

specific areas.  

- The rigid structure offers the possibility for an automated transformation into 

other profiles with translations of elements or attribute values. 

- They are open for any transformation using the internal formal marks f.i. for 

special layout rules in HTML presentations or for manuscripts for printing. 
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- XML files may contain their own documentation inside, saying f.i. when and 

where they were created or composed and thus no special external 

documentation needs to be fixed to them.  

- In the same way they can document the URL of their home presentation inside 

the document, so that a central access point can use it for a link and redirect 

visitors to the archival service.   

- Data files based on XML schemas are complete units with the root element as 

their obvious start and end.  

- They constitute a document and therefore indicate clearly what belongs and 

belongs not f.i. to a certain finding aid without the need for sorting or filtering 

units.  

- Data files based on a XML schema have an internal sequence of their 

elements (like chapters in a book) which do not need to be sorted according to 

any external criterion to show the whole finding aid. 

- They do not need to contain any empty elements. They can just consist of a 

subset of elements without violating any rules or specifications. Only those 

elements identifying the standard the file refers to are necessary.   

- In contrast they can repeat most elements as often as wanted or needed, 

including variations for their meaning identified with different attribute values, 

without requiring a predefined data record.   

- Subsets of the standards or profiles can be predefined and used for special 

purposes without changing the data model. The files based on subsets are as 

valid as those created without a predefined subset. 

- The separation of form and content allows reusing the content once it is 

encoded in a variety of ways for different applications among them HTML 

presentations, prints, or database imports. 

- The workflows for capturing the data can be varied and adapted to special 

working situations. The data can be captured and maintained in decentralised 

locations and brought together in a central space for access with special 

presentation rules, the style sheets. 

- The formal standard avoids the need for common content standards, as far as 

the content is documented and its meaning is obvious for the data processing 
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rules. Therefore they can be applied in very different situations and with a 

great variety of material.  

XML standards can reduce the resources needed for storage and maintenance of 

centralised data because no central management system is needed and unification 

requirements are minimised. As the central style sheets can be given to the content 

providers they can by themselves test and optimise the view of their own data. The 

conversion of local data to the format of the central target profile can be done 

automatically with adapted tools once the mapping has been established. The 

contributing archives need to get the tools for conversion and testing once. From time 

to time an update may be necessary. It may be supported with editors that facilitate 

the adaptation of the tools. The archives can apply the tools after the first 

preparations by themselves. So they have full control on their own data and their 

display and at the same time the efforts for the central administration are reduced. 

For huge quantities of data as they have to be expected for the gateway repositories, 

that support the management of file systems are available like DSpace or Fedora. 

They can handle files in very different format, store and maintain them and 

disseminate them as needed. The use of such systems will be described in the final 

report on the logical model.  

5.2 EAD as the central format for finding aids 
EAD is a XML schema with names for all parts of finding aids. It constitutes finding 

aids as a document type including all possible elements of such a structured text. 

The elements may be defined more closely by using attributes with a choice of 

predefined or with free values. The list of attributes available is defined as well in 

general as relating to each element, defining the list of its attributes with, if fixed, their 

usable values. 

Besides giving a comprehensive list of elements and attributes the schema 

prescribes the places inside the document where elements can be used. That is 

done with the definition of the internal structure. The schema does not prescribe a 

certain sequence of the elements inside a structural group, however it indicates the 

structure of an internal hierarchy. It defines which element may be nested inside 

which other element and which elements can be used parallel to each other. These 

relations are called in English parents, children and siblings. 
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EAD applies this structuring capacity of XML schemas to a more elaborate extend 

than many others with the element <c>, meaning component (of the document). All 

<c> elements can be nested on up to twelve levels. The levels can be numbered to 

make the nestings even more obvious. These levels are like the chapters of a book 

and can be used to represent the logical structure inside an archival fonds like 

chapters in a printed finding aid. The <c> components can be defined more closely 

with the attribute @level. The values of this attribute are predefined in the schema 

definition according to the naming used in ISAD(G). So the formal mark-up for a new 

chapter in the document of the finding aid is constituted of four parts: the tag for the 

element “component”: <c>, an optional number for the level: <c03>, the attribute that 

defines the level and a value giving a name to the level: <c03 level=”class”>.  

This formal mark-up indicates the function of the following chunk of the content of the 

document. A nested element <unittitle> underneath the <c> element would indicate 

that the text marked by this element, means the header of a chapter. On the lowest 

level, normally named as “file” or “item”, it would mean the title of the descriptive unit.  

The formal mark-up of the document type “finding aid” makes it machine-readable 

and treatable. Therefore it must be completely consistent. To assure this it is 

checked or validated against the schema. If no inconsistencies are found it can be 

provided for computer-based operations, which read the elements and use them as 

triggers of certain predefined operations, written down in transformation style sheets. 

The result can be a HTML presentation, a manuscript for printing, or another data file 

adapted for the import into a database system.  

With this structure EAD is very flexible. Not all elements must be used in each 

document and certain attribute values can be defined locally for special purposes. So 

<unittitle> might be repeated with @type=”nn” identifying a repetition in another 

language providing multilingual access. Local EAD files can be presented with the 

own or with adapted style sheets from other sources. Once the data are captured 

and encoded they can be used for multiple purposes among them the exchange with 

joint access points like the APEnet gateway. If content marked by different values of 

attributes is not only needed for the local presentations but shall also be presented in 

a gateway a special transformation style sheet might translate the value into the one 

used for the central presentation. Once defined in a special mapping this translation 

of the formal mark-up can be done automatically even integrated into the export 

function from the local system.  
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EAD is a structural and no procedural standard. Therefore it does not prescribe how 

to do archival description. Procedural or content standards followed while capturing 

the contents of the finding aids can be indicated inside the EAD file so that the 

meaning of the content can be retraced if necessary. Instead of prescribing a 

centrally defined way to work, EAD has the capacity to show the differences, to make 

them visible and understandable. 

This capacity of EAD is very important for an archival gateway because the archival 

material in each country has emerged from different tasks in each agency embedded 

in different contexts. The archival aim is to make these contexts and circumstances 

visible and usable to understand the left over trails from collaborative work in a 

consistent way. Therefore the differences matter. EAD respects the content of the 

description with all its differences and thus has a well rooted foundation in the 

archival professional methods.  

The technical aspects of EAD facilitate the creation of a gateway with a broad 

flexibility for the HTML layout on the one hand and with rather low level requirements 

for maintenance on the central host, the integration of new data, its update, and the 

dissemination on the other hand. 

5.3 EAD as backbone for the gateway architecture 
Integrating finding aids on fonds level into a central union finding aid means to 

manage and present them in a way that they can easily be found and searched. 

Both, the full text search and the structured browsing through the whole content of 

the union finding aid will be allowed. This approach can be supported by an 

architecture of three layers with links between them, and representing the 

hierarchical structure of the whole union finding aid. It will be used for the testbed 

installation with EAD files from different countries planned by WP1 during the 

meeting in Berlin (12th/13th May 2009). This whole architecture will be described in 

the logical model more closely. It is shown in the mindmap in the annex.  

The backbone of each layer is an EAD document with its nested components as 

representations of the internal structure of this layer. Other information packages in 

other standards files are linked to it and called up in the presentation. On the highest 

level an EAD document represents the archival landscape containing all participating 

institutions organised according to regions or to administrative structures. This EAD 

document contains all necessary levels of the structure and on the lowest level it lists 
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the names of the institutions. Each name of an archival institution in this archival 

landscape is linked to the corresponding holdings guide on the intermediate layer. A 

button links to further information on the institution in a separate XML document 

based on the standard EAG. 

The structuring document of the middle layer is the holdings guide for each archival 

service contributing to the gateway. This EAD document may just contain the 

structure of the archival repository, the tectonics, listing all record groups or fonds in 

a structured way. According to different national traditions it might contain more 

aggregated information on the single records creators and on their papers. This EAD 

document might be enriched by more detailed information on the records creators 

using EAC documents for each of them. They can be linked to the short description 

in the holdings guide and be called up on demand. Each fonds or record group 

described in the holdings guide can be linked to the corresponding online finding aid. 

As there are some interesting projects on the use of EAC recently planned or started, 

f.i. on using EAC as an entrance point for archival description in general, these 

projects should be followed to see whether a closer connection between holdings 

guides and EAC files will be reasonable and if the holdings guide too might be 

reduced further to a backbone structure integrating EAC files with all information for 

each records creator and their fonds. 

The bottom layer is formed and structured by the single finding aids for record 

groups. They contain besides their title page and an introduction together with 

indexes or abbreviation lists, if entered by the describing archivists, the structured 

lists of descriptions of the single units, files, dossiers, boxes, that can be ordered and 

inspected on-site, if they are not digitised and available online. These descriptions 

contain at least the reference number, the title and the dates of the units. However 

EAD allows giving much more information and it depends on the layout of the HTML 

presentation how far it is offered. The finding aids on the bottom layer can be linked 

to METS files delivering a structured view of digital archival objects as far as 

available. Digital reproductions can be integrated into the overall structure and so 

they can be accessed via the contexts that at the same time explain their meaning. 

5.4 EAC and EAG in the gateway 
EAC and EAG are still not yet very much used in archival web presentation, even if 

there are some interesting applications in Spain and in Sweden. There are some 
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further developments to be expected that make them interesting enough for the 

APEnet project and show, that the approach followed by them is useful. 

EAC is meant to describe the context of archival material, especially its origin and the 

circumstances of its creation. In Sweden it was used for the gateway to parish 

registers and in the United States new projects are planned to show the potential of 

this standard for a description not only structured by but based on the contexts. 

EAG has been developed for the needs of the Spanish gateway to census registers 

in Spanish speaking countries around the world. It can be seen as a container for all 

information on the institutions providing access to the material, which is not just 

description of the archives. Contained in a separate XML document this information 

can be flexibly maintained and updated by the archival institutions themselves and 

can be linked to the archival landscape for display. 

Both standards are under discussion by the responsible body of ICA for best 

practices and standards (CBPS), who has drafted ISAD(G) and ISAAR(CPF). They 

are working on new ICA standards integrating functions of EAC and EAG. The ICA 

standards however are descriptions of data models and thus differ in their 

functionality for a joint access point from the more flexible and more comprehensive 

XML standards. The union finding aid will be open to import data form applications 

using the formats of ISAD(G) and ISAAR(CPF). However as the EAD profile needed 

for the gateway is broader the other way round will not be possible. 

5.5 METS for the presentation of digital reproductions 
METS is also a XML schema and can be linked to EAD. METS files link to single 

files, which are composed as digital objects by them. These files can be images, 

audio, video, or others. Because of its openness METS is also used to organise files 

as packages for the transport between the different areas of the OAIS reference 

model. METS files can be maintained in the same way as EAD files, f.i. in a file 

system or a repository. In the union finding aid METS files gather all files relating to 

one descriptive unit into one digital archival object and control the display of digitised 

images or corresponding texts, which are stored separately, may be on decentralised 

servers of the content providing archival services, where they can be reached by 

pointers from the central presentation. 

METS integrates the addresses of the images or corresponding text files and allows 

structuring the relations between them. Like chapters in a digitised book parts of a 
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descriptive unit composed of many pages, can be addressed for a special form of 

display. So during description bookmarks can be used to identify structurally relevant 

pages, f.i. the first page of the minutes of a meeting with the agenda or a new 

incoming letter initiating a new conversation on a not yet treated problem. In the 

presentation model for the testbed these marked pages can be brought together on a 

special page, the orientation surface, where they are shown with the upper third of 

the pages in a scrollable window and an explanation underneath.  

The METS files are linked to each descriptive unit representing it in the form of a 

digital archival object. 

6 The profiles of the standards 

The METS editorial board first suggested the use of profiles of the standard for the 

application on specific situations. Profiles are submitted and after official acceptance 

they are provided for download on the official website of METS. The profiles are a 

sort of subset including the elements needed and excluding the rest. They describe 

furthermore how the elements are used and what their special meaning is. 

This method of defining a subset of a certain standard for a special purpose is useful 

for the design of a central gateway also in case of the other standards. Its 

advantages are: 

- It documents which elements are needed to share the data in the union finding 

aid. Therefore it depends on the HTML presentation and contains all elements 

needed for it. Furthermore it contains those elements that allow internal and 

external references and IDs. 

- It allows extracting data from original files, which might be and stay more 

comprehensive than the one used for the gateway. 

- It is a basis for a mapping indicating translation needs to prepare the local 

data for integration into the central presentation.  

- It shows which elements, that are not so relevant for the local files, need to be 

added automatically for the central presentation.  

- If a file contains more elements than described in the profile, which however 

validates against the schema, they are simply ignored for further operations 

without disturbing any step.  
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Based on these considerations a profile of each standard for each application has 

been defined and is added in the annex of this paper. These profiles can be used as 

drafts for target profiles for the mapping of local data. All profiles contain the needed 

elements for the file header relating it to the standard and explaining the international 

content standards used for standard denominations in the content of the file. The 

tools to be provided to the archival services will be used to edit the files and validate 

them against the schemas as well as the profiles. 

6.1 The EAD profile for the archival landscape 
The profile for the archival landscape is one of three EAD profiles, structuring each 

layer of the union finding aid. Its purpose is to present the overall structure of the 

union finding aid. It offers the following possibilities of use:  

- Select specific groups of archives for a following full text search in their finding 

aids. That might be the regional groups, certain municipal or state archival 

repositories across borders, or all or individual archives from one or more 

countries. 

- Use as entrance door to have a look at the holdings guides and finding aids of 

certain archives. 

- Look up information on a certain institution like opening hours or telephone 

number. 

The units on the lowest level are the institutions. Links are provided from there to 

EAG files and EAD holdings guides. 

6.2 The EAD profile for the holdings guide 
As holdings guides in general have the same form of structure on a more aggregated 

level like finding aids on the detailed level the holdings guide also uses EAD with a 

more restricted amount of elements. It contains many elements, that are used for the 

presentation, if they are filled with content. However most of them are not required. 

The column “Meaning” in the table documenting this profile in the annex presents an 

adapted labelling for editing this EAD file. The tags are the same on each layer. The 

tooltips explain their different use compared to finding aids. It offers the following 

possibilities of use: 

- Get an overview on all holdings of an archival institution even if online finding 

aids on the detailed level are not yet available for certain record groups. 
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- Look up aggregated information on record groups before entering a more 

detailed research. 

- Select classification groups or single record groups of special interest for a 

following text based search. 

- Open the finding aid corresponding to the record group inspected with a click 

on the name of the record group, if it is shown in blue. 

Units on the lowest level are the record groups. Links are provided from there to the 

corresponding finding aid (using <otherfindaid>), to an EAC file with more information 

on the records creator (using <origination>), if available, and to digital images with 

<dao>. 

6.3 The EAD profile for finding aids  
This is by far the largest profile and it structures the lower layer. It contains a lot of 

optional elements which can be shown, if filled, but which are not required. In the 

beginning it offers space for bibliographic information on the finding aid, that might be 

extracted and integrated into a library catalogue. The part of the archival description 

contains all elements provided by the standard for a more narrow description of the 

finding aid and of the fonds as a whole. The testbed installation will use them either 

for the front page of the finding aid or for the introduction. The entries in the column 

“Meaning” indicate where their content, if provided, is displayed with a “F” for front 

page and an “I” for introduction.  

The profile for the finding aid contains encoding analogues for MARC21 on the level 

of the whole finding aid and for ISAD(G) on the level of the descriptive units. They 

may be used for extracts to corresponding database systems. 

The data according to the profile for the finding aid offer the following possibilities of 

use:  

- Get an overview on the record group with its title, name and general 

information in the introduction. 

- Use the navigation tree as table of content to see what can be found in the 

records group. 

- See a single descriptive unit as search result inside its structural as well as its 

description context and compare it to other titles and “non-results” surrounding 

it. 
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- Print or store a note with all information including the context relating to one 

descriptive unit and use it f.i. for ordering the corresponding file at the 

respective institution. 

- Link back to the home presentation of the finding aid inside the system of the 

providing archival institution. 

- Open the descriptive unit directly, if it is provided in digitised form, browse 

through it, and search inside it for special terms. 

Units on the lowest level are the files (descriptive units) including at least the title, the 

call number, and the dates. Supplementary information are shown underneath the 

title and the link to the digitised records is shown under both as a text, entered into 

the <dao> element of the EAD file on the file level and chosen by the archives. 

For more information on the use of the EAD profile for finding aids please refer to the 

Tag Library with explanations of the elements and examples of their use in the 

annex. 

6.4 The EAC profile 
The EAC profile can capture information on records creators. These data are 

available from the holdings guide with links near the descriptions of the single record 

groups or fonds. The profile contains almost all elements from EAC relevant to the 

description of corporate bodies. However it can also be used for individual persons 

as records creators, who have transferred their collections of personal papers to an 

archival institution.  

The presentation in the testbed installation will be done with the style sheet provided 

by Daniel Pitti on the standard’s website. It is linked to the record groups in the 

holdings guide.  

6.5 The EAG profile 
The EAG profile is used to gather all relevant information on the institutions, 

providing their material via the gateway. All information necessary to contact the 

archives and to order the material has its place here. A logo of the archives can be 

integrated. It contains all data defined in the DTD, which was converted to an 

unofficial schema. 

In the actual display used for the testbed the first part contains the contact 

information with address and telephone numbers, the second part shows the opening 
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hours, and a third part gives information on services available and a short history of 

the institution.  

For further information on the use of EAG for the testbed installation please refer to 

the Tag Library for EAG in the annex. 

6.6 The METS profile 
The METS profile contains a strongly reduced amount of elements compared to the 

schema. It does not use the optional sections for administrative data or rights 

management and preservation. The only parts needed are the format groups and the 

structural map. In the first part the addresses of the images are stored in the 

sequence of the pages in the file. In a parallel file group the addresses of the 

corresponding text files can be stored. The structural map is used to allocate each 

file a place in the structured presentation. The <div> elements allow structuring the 

whole in a similar way like the <c> components of EAD documents. With their help 

different presentation models for different sorts of whole files may be defined with 

different presentation models for single documents or pages inside the files. 

The presentation is built with the corresponding style sheets getting their triggers 

from the elements in the METS files. 
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Union Finding Aid

Top layer

EAD - Archival Landscape

structured lists of archives
regions
branches

file ID: <eadid @IDENTIFIER="">
repository ID
file name

single units

archives
name of the institution
no further information

links
to EAG Archival services:

<c level="file">
     <origination>
          <archref>

to EAD Holdings Guide: 

<c level="file">
     <otherfindaid>
          <p>

EAG - Archival Services 

adress, opening hours etc.

file ID: 
file name
<eagid>

Middle layer

EAD - Holdings Guides

structured list of fonds

title of the holdings guide
introduction

list of fonds / record groups

call number 
name of the fonds
further information like administrative 
history, bio, processing etc.
running dates

index / annexes

file ID:

file name

<eadid @URL=""> URL of the home presentation

<eadid @IDENTIFIER="">
repository ID
file name

single units

fonds / records groups

links
to EAD Finding Aids

<c level="file" or "series">
     <otherfindaid>
          <p>

to EAC Records Creators

<c level="file" or "series">
     <origination>
          <archref>

EAC - Records Creators

lList of names and competencies

file ID:
file name
<eacid @ID="">

Bottom layer

EAD - Finding Aids

structured list of descriptive units

title of the finding aid
introduction

list of units

call number
title and complementary remarks
running dates
link to images / text digitisations

index / annexes

file ID:

file name

<eadid @URL=""> URL of the home presentation

<eadid @IDENTIFIER="">
repository ID
file name 

single units

descriptive units

links to METS Digital Archival Object

for image files:
<c level="file">
     <dao xlink:href="">
text for the button:
<c level="file">
   <dao xlink:title="">

METS - Digital Archival Objects

structured metadata

file groups
different formats
different uses

structural map

different document types

control of the presentation
orientation surface with book marks
browsing surface

with legends of the images
file ID: file name (call 
number of corresponding 
descriptive unit)

links

to image 
files

file ID: 
call numer of the file
running number

with transcriptions for full text search

<FLocat loctype="URL" xlink:href="">

description of the image <div ID="" label="" type=""> 

Bottom layer: 
structured Finding Aids for each fonds with 
information on the descriptive units and 
with links 
- to Digital Archival Objects as images
- to transcriptions for full text search

Middle layer: 
structured Holdings Guides for each 
archival service with information on each 
fonds and its provenance and with links 
- to more information on Records Creators 
- to Finding Aids

Top layer: 
structured Archival Landscape with a list of all contributing 
archival institutions and with links 
- to information on the Archival Service 
- to its Holdings Guide

Relations inside the Union Finding Aid
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Profiles  
 
for the use of encoding standards for the gateway 
 
EAD – Archival Landscape 
Used to display all contributing archives in structured forms, relating to regions or to 
branches like state archives, municipal archives, private archives etc.,  
It is linked to:  

- EAD – Holdings Guides 
- EAG – Archival Services  

 
EAD – Holdings Guides 
Used to show an overview on the holdings of each contributing archival service with 
short descriptions of each fonds.  
It is linked to: 

- EAD – Finding Aids 
- EAC – Records Creators  

 
EAD – Finding Aids 
Used to display the inventories for each fonds in a structured way with call numbers 
for ordering functions. 
It is linked to: 

- METS – Digital Archival Objects 
  

 
METS – Digital Archival Objects  
Used to display and control structured digital objects containing digital reproductions 
from the descriptive units in the finding aids. It builds a framework with two layers for 
the inspection of records with two linked surfaces for orientation and browsing and a 
full text search function in case text transcriptions are provided. 
It is linked to: 

- images files 
- text files  
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EAC - Records Creators 
Used to describe the history and development of a records creator in more detail 
than in the holdings guide. It may list official and non official names and 
competencies including their explanation and information on the time of existence. 

- It is called up from the archival landscape 
 
 
EAG – Archival Services 
Used to give information on the archival services providing access to the material 
found in the gateway. The information is opened in a separate window in list form. 
Using EAG for this purpose allows an easy maintenance of these information by the 
institutions concerned, who can upload them in the same way as finding aids when 
changes occurred. 

- It is called up from the archival landscape 
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EAD – Archival Landscape 
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Use cases  

 

The following pages describe certain typical use cases, that can be expected for the 

use of the central union finding aid. For this the schema of Allistar Cockburn is used 

and adapted to the needs for the APEnet project. Each use case contains a short 

description in text and a the longer description with explanations of main success 

scenarios, supplemented with extension scenarios for possible deviations. 
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Use Cases 2 

Overview of the types of use 
During the meeting of WP1 in Berlin in May 2009 it was agreed to describe the 

following use cases for external users and participating archives. Thereby, it takes 

centre stage which enquiries the APEnet gateway might expect concerning the 

different interests of potential users.  

The uses cases are described for: 

 

Use case 1: University students and academic user  

Academic users need an overview about all holdings available, be it online or on-site. 

They need to know which part is available online and for which part they would need 

to ask the archives or look for other sources and their holdings. They need 

transparency and traceability of the research procedures because they have to justify 

their choice of sources within their scientific publication. Academic users envisage to 

need time for on-site research, however want appropriate instruments for targeting 

their research on relevant material. 

 

Use case 2: Journalists 

Journalists want fast and detailed answers. They are accustomed to investigative 

research for background information and yet unkown relations. They interpret their 

material and look behind the wordings. However they are looking for precise answers 

and new details in topics that are on the public agenda. Normally they like to do their 

own research in archival finding aids but do not want to go on-site to continue the 

investigation. So they write an e-mail or call the archives to get more information. 

They do not intend to invest a lot of time. 

 

Use case 3: Family and genealogical history  

Family historians want to have direct answers and to get it on the Internet. Their main 

sources are lists of names established for different purposes by former administrative 

acts. They prefer to search such lists directly without preliminary research on-site. 
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Use case 4: Local history  

Local history wants to find out more details about a region or a locality to increase the 

historical knowledge about it and to verify or contradict popular narratives about 

historic events or remnants. Researchers are prepared to do intensive work with the 

records on-site, however are happy to prepare their visit online.  

 

Use case 5: General public 

The general public wants to learn interesting new details about history without being 

prepared to work it out and doing their own research. They often confound online 

access to finding aids with access to the records themselves, however mostly they 

are open to learn about it and curious to see something new. 

 

Use case 6: School groups 

In schools archives can be used to deepen the knowledge in certain rather restricted 

areas combined to the more general learning of the main lines. School students do 

not know how to work with archives and how much work it means for them or what 

they can get out of the research, when they start. They often do not know that they 

have to ask questions to see what is in the records. They would profit a lot from play 

grounds with digitised material, where it is explained how to ask archives. Teachers 

might want to join different examples of digital material for a certain teaching task and 

let the students see want they find out. 

 

Use case 7: Archival institutions as content providers 

The content providers are mainly interested in making their own archives more 

visible. They profit of the ease to search in the gateway, redirecting the users to their 

own websites for more detailed information and more contexts. Furthermore the 

possibility to compare their material with the archives from other institutions and to 

link them together makes their own holdings even more important. 
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Use case 8: Archival institutions as users 

The central access point helps the contributing institutions in answering questions by 

gaining themselves more information on related fonds in other institutions and by 

comparing their own holdings with those from other institutions. They can furthermore 

look at professional methods from other archives what will enhance the possibility to 

exchange knowledge and forester professionalism. 
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The single use case descriptions  

146



Use Cases 6 

Use case 1: University students and academic users 

Doing research for open questions, e.g. within the framework of a Bachelor, Master 

or PhD thesis as well as any other academic publications. 

 

Short description: 

After discussions in the academic sphere open questions arise that cannot be 

answered with the knowledge available. Therefore new knowledge is needed. 

Archival research is the way to find out the yet unknown events, responsibilities, 

relationships, or persons involved. It starts with questions like: What did really 

happen? What evidence can be found on that? Who was responsible for that? On 

which information was the decision based? What were the motivations and 

intentions? The results including positive and negative answers are published with 

the explanation of the ways how they were discovered and how they can be based 

on the findings in the sources. They are published in different forms like dissertation 

theses, contributions to a periodical, or lectures and presentations during a 

conference. They are integrated into the discussions of the scholarly community 

which can again formulate new questions on the basis of this research. 

Besides searching with a specific term already known, academic users also use the 

structured navigation in online finding aids to discover new insights. This provides the 

opportunity to learn more about what really happened, its reasons and about 

unknown connections between different events and actors mentioned in the 

documents. This way might lead to new search terms for further research. 

Academic researchers need information on all fonds irrespective of the availability 

online or in analogue form. They need a full overview of what is there to be able to 

judge the part they actually select for consultation in relation to the rest. They will 

need more material than the part that can be provided as digital reproductions online, 

especially when they need such fonds that contain material still under delays for the 

protection of personal information, which can be opened exclusively for academic 

research. 
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Long description: 

Name and identifier: UC 1: Students / Academic users 

Scope: Activities in order to gain access to records that open the ways to discover 

new knowledge about a certain academic topic. 

Level: Finding sources that provide yet unknown information to answer open 

academic questions or finding information to verify or contradict a thesis. 

Context of use: Unknown facts and relations are needed that explain existing 

knowledge and questions in a new way. 

Trigger: The need for open ended research and the possibility of comparing archives 

and their cross boarder relations. 

Primary Actor: Students / Academic users initiating an interaction with APEnet 

gateway to achieve the goal of finding yet unknown knowledge. 

Stakeholder and Interests: 

External users – see what archival material might be available for specific 

research questions and to prepare deeper research, mainly on-site. 

APEnet gateway – deliver critical masses of potential sources to be accepted 

as a central access point. 

Archival institutions participating in the APEnet gateway – enhance access to 

the available fonds, increase the online and on-site attendance and show 

technological competency. 

Internal users – let become external requests during the preparation phase of 

academic research more precise. 
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Main Success Scenario 1: Browse through information on the archival 

institutions and their holdings in order to gain new knowledge about sources 
relevant for a research question 

1 Get an overview of participating archival institutions and over the holdings of 

those of special interest. 

2 Select one or more institutions to start further research in their holdings and 

finding aids. 

3 Browse through short descriptions of the holdings of each institution in the 

holdings guides. 

4 Look about the described holdings and select the ones of special interest. 

5 Open links to relevant online finding aids. 

6 See descriptive units (records) in context and select the ones of special 

interest. 

7 If available, open the digitised documents linked in the finding aid and do, if 

offered, a full text search inside it.  

8 Examine and print the digitised document. 

9 Continue the same way for the next fonds of interest. 

 

Extensions Scenario 1: 

3 The user is not accustomed to using structures. 

 3.1 go to offered video instruction showing what happens with which click. 

 3.2 try the functionality for specimen browsing sequences explained in a help 

function. 

5 The user wants to inspect finding aids mentioned in the holdings guide but not 

available online. 

 5.1 note or print the information on the fonds from the holdings guide. 

 5.2 look for a printed version of the finding aid f.i. in a library nearby. 

 5.3 ask the archival institution, how to proceed and prepare a trip for the 

inspection on-site. 
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Main Success Scenario 2: Look up material for a special search question 

1 Choose a search term and enter it for an overall search about all holdings. 

2 Use filtering functions like Boolean operations or restrict the use to parts of the 

holdings guides or finding aids. 

3 Start the search. 

4 Inspect the list of results using the contexts of the findings. 

5 Open a finding aid or holdings guide with a click on the corresponding result. 

6 Examine the full description inside the text of the finding aid. 

7 Search for another term mentioned inside the finding aid with an embedded 

search without leaving the overall search and result list. 

8 Open – if available – the digitised record and read pages. 

9 Search – if offered – for a new term in the digital reproductions. 

10 Go to the next result in the same or another finding aid. 

 

Extensions Scenario 2: 

1a  Certain areas are not relevant and might be excluded before starting the 

search. 

1a.1 Select an individual or a group of institutions for a combined exclusive 

search. 

1a.2 Select special records groups inside their holdings guides. 

1a.3 Enter the search term and choose filtering functions for the search. 

1b Quotations have been found in the literature giving call numbers for records of 

interest for this new research. 

 1b.1 Select the corresponding archives. 

1b.2 Start a search for the call numbers mentioned. 
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6 The structure of the finding aid or holdings guide shows other interesting areas 

inside the finding aid or holding guide. 

6.1 Use the navigation tree to inspect other parts of the finding aid or holding 

guide. 

6.2 Find other interesting descriptions. 

6.3 See other terms used in the finding aid or holdings guide for subjects 

concerning the research. 

 

Main Success Scenario 3: Use the union finding aid for the preparation of 

investigations on-site 

1 Find out relevant sources online. 

2 Look up coordinates of the institution providing access to them. 

3 Look up information on special conditions of use. 

4 Contact the archival institution f.i. via e-mail using the information taken from 

the union finding aid. 

 

Extensions Scenario 3: 

1  Finding aids for an interesting record group are not yet online. 

 1.1 Look for the coordinations of the corresponding archives. 

 1.2 Write to the archives to get information on further relevant material. 
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Use case 2: Journalists 

Looking for background information about persons or topics related to current issues. 

 

Short description: 

Journalists gather and disseminate information about current events, trends, issues, 

and people while striving for viewpoints that are not biased and that may explain 

things better. They produce articles or broadcasts which are published in mass media 

such as newspapers, television, radio, magazines, documentary film, and the 

Internet. Since journalists often publish their findings on a daily basis, simple and fast 

answers and relevant information are needed. 

Journalists are accustomed to investigative research and normally do not have 

problems with a structured approach. They often  

- start with a key term search, 

- discover connections between different topics and / or main actors, 

- browse through the presented information in order to select other material of 

special interest,  

- orientate themselves with the context and use indexes and / or lists of 

abbreviations and  

- may find possible new search terms which were not obvious in the first place. 

They get a lot of information already by reading the finding aids. This however may 

just make them more curious so that they call or e-mail the archival institution for 

more information on the same subject. 

 

Long description: 

Name and identifier: UC 2: Journalists 

Scope: Activities in order to investigate and find new information about backgrounds 

of activities, persons, or topics related to a current issue. 

Level: Finding new and background information concerning current topics. 
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Context of use: Media have to sell their information, so they want to be the first to 

know something new. 

Trigger: Information needs and the need to access information pools as large as 

possible.  

Primary Actor: Journalistic users initiating an interaction with the archival gateway 

looking for new information. 

Stakeholder and Interests: 

Media – simplify and speed up access to broader background information to 

be able to prepare it for publication and to sell it. 

APEnet gateway – make available the online access to the finding aids and 

linked digitised documents of the participating archival institutions. 

Archival institutions participating in the APEnet gateway – encourage the 

access of archives, increase the on- and offline attendance and show 

technological authority, which is especially remarked by the media. 

Internal users – simplify the processing of external requests by getting an 

overview also on the holdings of other institutions than their own. 

 

Main Success Scenario: Search for terms or names of persons 

1 Start a search with a term or name. 

2 Browse the results. 

3 Inspect the contexts. 

4 Click on something interesting and open the finding aid. 

5 Read and inspect the contexts of the found description. 

6 Navigate to other results in the same or other fonds. 

7 Open available digital reproductions and search inside for the term or name. 

8 Find interesting details, note them and use them for the intended article. 
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Extensions: 

1 The first search does lead to an end. 

1.1 Enter the union finding aid directly by browsing through the holdings 

guides. 

1.2 Find something interesting. 

1.3 Identify a search term and start the search. 

4 Find a new term or name of a person by browsing through the finding aid. 

 4.1 Start an embedded search in the single finding aid. 

 4.2 Go back to the overall search by navigation to the next quotation. 

8 The descriptions are interesting. However it seems that in the records 

themselves decisive information can be found and they are not yet digitised. 

 8.1 Look up the coordinates of the repository. 

 8.2 Contact them via e-mail or telephone. 
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Use case 3: Family history 

Searching information on ancestors or a more general genealogical research. 

 

Short description: 

In general, family history is the systematic narrative and research of past events 

relating to a specific family, or specific families. Or the aim is to construct a family 

tree. Thus, family history is basically concentrated on persons. Genealogy in the strict 

sense is only concerned with tracing unified lineages. Other sectors of family history, 

such as one-name studies, may pay only rudimentary attention to lineages, or may 

emphasize biography rather than vital data. 

Within an international gateway forms of family history research might include: 

- genealogy (tracing a living person's pedigree back into time from the present, 

or an historic person's descendance to the present, using archival records), 

- one-name studies (an investigation of all persons with a common surname), 

- heraldic and peerage studies (inquiries into the legal right of persons to bear 

arms or claim noble status), 

- clan studies (inquiries into groups with a shared patrilineal or matrilineal 

connection to a tribal chieftain and his servants, although they may not be 

related by blood and may not share the same surname), or 

- family social and economic history (telling the story of a family's place in 

society or economic achievements using oral and written records, or inferring 

information about lives from wider historical sources). 

Typical sources concerning family history are registers and lists, like tax roles, 

shipping lists of emigrants, or citizenship books. In addition, property records and 

contemporary maps, newspapers (both news articles and advertisements), 

directories (trade directories, street directories, telephone directories), or public 

records might be used to create family histories. Often the finding of a name in a 

certain list and thus the corresponding administrative context is sufficient. 

Online presentation can support the research by searchable transcriptions of these 

lists. However, names can normally only be found in the material itself, they are not 
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put into the finding aids. If the information is kept in databases of the archival 

institutions and the description will link to their own presentations. 

In this use case especially the search with a specific search term will be applied and 

users are generally not prepared to invest much time in investigative research work. 

 

Long description: 

Name and identifier: UC 3: Family history 

Scope: Activities in order to capture and / or publish new information about the 

history of a specific family in a family tree, database or family history. 

Level: Finding new information concerning the history of a specific family. 

Context of use: Genealogic gateways and many projects with relevant information 

for family history can be found on the Internet. There are blogs and help sites to 

support family historians in well functioning networks. The experiences of some 

archival institutions with digitised genealogic records suggest, that these researchers 

just look for a name and leave the site as soon as they have found it. 

Trigger: Information needs which are specifically targeted to archival material. 

Primary Actor: Family historians looking for details on persons. 

Stakeholder and Interests: 

Family researchers – get an overview on archival holdings in many states at 

the same time in large information pools. 

APEnet gateway – make available the online access to searchable digitised 

documents. 

Archival institutions participating in the APEnet gateway – deliver their 

information for genealogic searches in a professionally constructed portal so 

that users see contexts and learn more about the background and meaning of 

listed names in the context of their creation. 

Internal users / staff of the participating archival institutions – accel the 

processing of external requests. 
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Main Success Scenario: Search for names of persons 

1 Restrict a following search to special forms of archival material providing 

access to name lists by selecting and combining relevant holdings. 

2 Start an overall search with a name of an records creator or records group 

suspicious of containing the desired list. 

3 Browse the results. 

4 Look into the finding aid with more detailed description of the databases. 

5 Follow links to special databases hosted by the corresponding repositories. 

6 Find the name. 

 

Extensions:  

1 Relevant forms of material are not known. 

 1.1 Browse through the finding aid to see what is available. 

 1.2 Select those parts that seem to be promising. 

 1.3 Start the search for a name. 

4a Direct access to a special database is wanted. 

 4a.1 Search for the name or call number of the corresponding fonds. 

4a.2 Open the database hosted by the repository by clicking on the name in 

the holdings guide where a short description of the fonds is given. 

4b Direct access to several databases for a combined research is wanted. 

 4b.1 Select the corresponding classification groups inside the holdings guides. 

4b.2 Get a list of the links to the databases on the hosts of the corresponding 

repositories. 

 4b.3 Search each if them one after the other. 
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Use case 4: Local history 

Looking for information about the developments of a town or place, or about the 

influence a certain institution or enterprise has had on these developments. 

 

Short description: 

Local history wants to find out the reason for and details on the developments of a 

town or place like its foundation or first mentioning of its name, its cultural, political, 

and economic development. Often the history of a city had been influenced by church 

institutions. One or more business companies may have shaped its fate. Therefore 

typical places to look for sources are the corresponding municipal archives, church 

archives, and business archives. Even though studies are mainly done on-site, online 

presentations and gateways can help to prepare the visit. 

Local history might include: 

- cultural studies (cultural development of a town or place), 

- political studies (political development of a town or place). 

- economic studies (economic development of a town or place, alternatively 

influence of a certain enterprise on the town’s economic developement), or 

- general local studies (first naming of a town or place, most relevant dates / 

actors / events in its development). 

Typical sources local history needs are medieval charters, books or editions with 

transcribed charters, older chronicles, old newspaper collections as well as records of 

superior administrations treating affairs of the place, economic developments of the 

region, or general administrative issues. 

The users often have more time, look for verification of commonly known facts or for 

information on forgotten historical events. They often have the time and motivation to 

dig into the material and find out a lot of details. 
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Long description: 

Name and identifier: UC 4: Local history 

Scope: Activities in order to gain new knowledge about the history of a specific town 

or place for a publication in a book, in an local annual, in a newspaper or periodical, 

or in any other form of journalistic or academic publication. 

Level: Finding new information concerning the history of a town or place. 

Context of use: Many other sources and portals present relevant information. 

However the authentic information can be gained. Therefore it is important to give the 

possibility to retrace the contexts and origins of the data. 

Trigger: Users might have been ordered to write the history of a city or a region. 

Others can do scientific research in academic context, however more concentrated 

on historical details. The research is concentrated on local facts, may be in relation to 

trade and travelling. 

Primary Actor: Local historians looking for information about the history of a specific 

town or place or institution with a certain influence on the town’s history and 

development. 

Stakeholder and Interests: 

Local historians – find out sources to investigate on the local facts and details. 

Local media – look for interesting articles and background information on 

jubilee dates. 

Local administrations and public politics – support the attachment of the 

people to their city or region. 

Locally based and rooted companies – create trust in their activities. 

Archival institutions participating in the APEnet gateway – make their material 

available, especially records concerning information on other areas, like 

travelling reports, reports on inspection tours, bilateral correspondence, or 

material from former governments executed by another country and f.i. part of 

the central administrative records of the former common government. 

Internal users / staff in the APEnet gateway participating archival institutions – 

gather knowledge on distributed archives relating to their own material. 
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Main Success Scenario: Search for terms or names of places, persons, 
institutions, or enterprises 

1 Gather information available before starting a research in the archival material. 

2 Use a search term (like the city or region name) to begin an overall search. 

3 Inspect the result list and see in which archives and in which of their fonds 

relevant material might be available. 

4 Open the finding aids. 

5 Assess the quality of the information to be expected in the records themselves 

by reading the descriptions. 

6 Go to the website of the providing archives to get more information or to order 

the material for consultation onsite. 

 

Extensions: 

5 The finding aids give the impression that there might be more interesting 

material. 

 5.1 Use the structured navigation to see other pats of the same or another 

finding aid. 

 5.2 Choose descriptive units for a consultation on-site. 

 5.3 Use the own website of the providing archives to order the material for 

consultation on-site. 
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Use case 5: General public 

Entering a website of an archives institution to see what is offered there. Looking for 

evidence about rights and claims that concern them directly. 

 

Short description: 

Concerning the general public two scopes can be described:  

On the one hand the gateway provides access to general information about holdings 

or the work of archival institutions in which common users might be interested in. The 

people often are surprised by the wealth of interesting material combined to the aura 

of authenticity. Normally they do not have a certain research question, however like 

to see details that can be compared to own experiences or illustrations for their own 

knowledge. A matter of interest in this regard might be: 

- What can be found inside an archival institution? 

- How does the European archival landscape look like?  

- How can I use the material? 

On the other hand the general public might use the gateway to look for information 

about a variety of topics combined with personal interests. This wide sphere can be 

broken down into specific issues, such as 

- access to material that prove the expectation of payments retirement 

pensions, or  

- material on the construction of their houses or the use of their grounds in 

former times. 

Browsing the website itself and getting an overview of all participating archival 

institutions and the material presented by them and offered for insight allows to 

navigate to their own websites and see more there. When having learnt about a 

certain archival institution and its holdings the user will also be able to get more 

detailed information about one institution by following the link to the institution's own 

web presentation. 

 

Long description: 
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Name and identifier: UC 5: General public 

Scope: Look up archival offerings for interesting topics or for personally relevant 

affairs. 

Level: Finding information concerning a topic of personal interest. Getting informed 

about the work and the holdings of archival institutions in general. 

Context of use: The general public will find the archives by chance or on purpose for 

a special question. Normally they have rather little information on how to use 

archives. They are looking there for authentic information and interesting details from 

the past. 

Trigger: Looking for instructive distraction, closer to the real actions than in a 

museum, and with the aura of authenticity or looking for proves for personal claims. 

Information needs of personal interest and the possibility of cross boarder online 

search. 

Primary Actor: User initiating an interaction with APEnet gateway. 

Stakeholder and Interests: 

General public users – look for interesting documents. 

Archival institutions participating in the APEnet gateway – encourage the 

access of archives, increase the on- and offline attendance and show 

technological authority. 

Internal users – advise users on where they might find something they are 

looking for. 

 

Main Success Scenario 1: Look for interesting new things 

1 Enter a search term to see what might be found with it. 

2 Open result list and see what might be of interest using context information for 

explanation. 

3 If available, open the link to the online finding aid. 

4 Browse through the descriptive units and select the ones of special interest. 

5 If available, open digitised documents linked in the finding aid.  

6 Read the digitised documents. 
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7 Use the offered possibilities to go to the web presentations of the participating 

archival institutions to find further information. 

8 Order records for research onsite. 

 

Extensions Scenario 1: 

1 Get information on the scope of the material first. 

1.1 Get an overview of participating archival institutions and their holdings. 

1.2 Select one institution to find further information about it and its holdings. 

1.3 Browse through the described holdings and select the ones of special 

interest. 

 

Main Success Scenario 2: Look for evidence on personal claims 

1 Browse through the material using the structures to see where relevant 

records might be. 

2  Select an archival institution with its holdings guide. 

3 Learn to know which records from which records creators and agencies can be 

found there. 

4  Select finding aids from this institution. 

5 Do a fulltext search. 

6 Contact the archives quoting the call numbers of the relevant files and asking 

for copies. 

 

Extensions Scenario 2: 

2a Relevant institution cannot be identified 

 2a.1 Do a full text search with a key term from the administrative terminology. 

 2a.2 Browse through the result list. 

 2a.3 Inspect potentially relevant finding aids with results. 

 

2b Relevant fonds cannot be identified. 
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 2b.1 Do a full text search.  

 2b.2 Contact the providing archives asking for more details. 
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Use case 6: School groups 

Looking for information about persons or topics referred to by specific school subjects 

(e.g. History, Geography, Social studies, Politics) or by projects. Looking for 

illustrative material with interesting details. 

 

Short description: 

Recent national and international surveys within the European Union have shown 

that there is a radical change concerning the use of the media within everyday life at 

school. It can be seen most clearly in two cases: Firstly, the modified demand on 

teachers and the change of the teaching structure itself and secondly, the way how 

students do their homework in the 21st century. 

On the one hand there is a reduce of the ex-cathedra teaching which will be more 

and more replaced by interdisciplinary school projects. Such projects mostly fall back 

on the use of new media and technology possibilities like Internet portals. The 

APEnet gateway for example might provide material and information referring to 

certain school subjects, probably in the range of art, history, geography, social 

studies, or politics, current issues which are discussed in school, or certain school 

projects.  

On the other hand the students themselves use more and more the computer and 

the Internet for doing their homework, and might as well use online portals such as 

the APEnet gateway for their research to accomplish tasks for school. Especially 

digitised documents might be integrated in essays or presentations they have to do 

for homework or in the framework of a certain school project. 

 

Long description: 

Name and identifier: UC 6: School groups 

Scope: Activities in order to find interesting documents for a certain school subject or 

project and to interpret it in context to other topics treated. 

Level: Finding new information for the work within school groups resp. for school 

projects. 
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Context of use: Archival documents chosen for school work have to fit into the 

teaching plans of the professors. They normally serve as supplementary information 

and not so much as sources for new knowledge.  

Trigger: Need of documents for illustration of certain teaching and learning topics. 

Primary Actor: Professors or students looking for material they can use for the 

school work. 

Stakeholder and Interests: 

Students at school – fast access to interesting online material and documents 

independent from the institution providing access to them. They will not have 

the time and money to travel to an archives institution. 

Professors – give interesting lessons and activate their students to do own 

research. 

Archival institutions participating in the APEnet gateway – promote the use of 

their material. 

Internal users – answer questions from the outside about distributed material 

relevant for school projects. 

 

Main Success Scenario: Look for interesting and illustrative documents that 
support school work 

1 Enter a search term (historical event, person, or locality). 

2 Refine the search with another search term. 

3 Inspect found results within their contexts.  

4 See the more detailed descriptions in the finding aid. 

5 Select an interesting descriptive unit. 

6 Look at digitised documents. 

7 Print out examples useful for the study project. 
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Extensions: 

1 No search term available. 

 1.1 Look at instruction video on how to use the structures. 

1.2 Browse through the structures. 

1.3 Identify interesting topics. 

1.4 Do full text search with terms found during the browsing 

6 No digitisations are available. 

6.1 Print the description or take notes. 

6.2 Contact the archives service. 

6.3 Order copies. 
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Use case 7: Archival institutions as content providers  

Using the union finding aid to make the own holdings better visible for the different 

uses and to present ICT competencies to a larger public. 

 

Short description: 

In today’s information society it is important to get – and provide – information as 

quick and easy as possible. The medium gaining more and more relevance in this 

context is the Internet, even though there are still various concerns about its use and 

especially its misuse. The archival institutions, being one of the main service 

providers in terms of background information and knowledge, therefore are looking 

for ways to be present as well as to be presented in the Internet with all the services 

they offer and most notably with the holdings they make available. 

Since especially in Europe historical, political, cultural, and economical developments 

are interwoven, international gateways can provide the opportunity to meet with 

these connections and present the holdings of one archival institution in their bigger 

context. That allows comparing holdings from different countries and using them 

together in a way which is not yet possible today. 

Moreover the participation in a gateway will probably help the archival institution to 

win a broader or new audience that might not have thought of or known that specific 

institution when starting their research, but discover its holdings while using the 

gateway's union finding aid. 

Participating archives want to provide better services to their users by pointing them 

to external sources in relation to their own ones. 

 

Long description: 

Name and identifier: UC 7: Archival institutions as content providers 

Scope: Activities in order to present the holdings of one archival institution online and 

– particularly – in a bigger, i.e. (inter)national context. 

Level: Being present and being presented with one's services and holdings. Gaining 

more visibility and interacting with other archival institutions. 

168



Use Cases 28 

Context of use: Archival traditions in all countries are different because they are 

linked closely to the administrative tradition that had influenced the creation of their 

material. Regional gateways and national portals offer already access to joint 

presentations.  

Trigger: Wishes and need of archival institution to provide access to its holdings and 

services online and to associate them with the holdings and services of other related 

institutions by participating in an international gateway. 

Primary Actor: Archival institutions and their staff members wanting to present their 

holdings within the gateway. 

Stakeholder and Interests: 

Archival institutions participating in the APEnet gateway – encourage the 

access of archives, increase the online and on-site attendance and show 

technological competency. 

Archival institutions – minimise the additional procedures inevitable when 

presenting its holdings within the framework of the gateway. 

APEnet gateway – provide a platform for the participating archival institutions 

with online access to their finding aids and linked digitised documents as well 

as an overall search possibility. 

External and internal users – simplify and speed up cross boarder search. 

 

Preconditions: 

1 The archival institution has finding aids in digital format – in form of  

1.1 online finding aids encoded in EAD or another XML-format, 

1.2 a database conforming to the ISAD(G) data model, with the possibility 

of exporting the data into structured XML, 

1.3 with supplementary digitised documents. 

2 The archival institution provides a structure of its fonds (may be as a holdings 

guide or just as a structured table) to be used as the backbone for linking to 

the findings aids.  
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3 The archival institutions prepares information on the institution to be shown in 

the gateway. 

4.1 The archival institution is a content provider. 

4.1.1 APEnet provides the archival institution with a conversion tool that 

converts either the export format from the institution's database or the 

existing EAD format for online finding aids into the EAD target profile 

used within the framework of the gateway. 

4.1.2 The gateway opens an user-related account for the archival institution 

to upload its data into the union finding aid. 

4.1.3 The gateway sends out harvesters to collect data from own servers of 

the contributing institutions. 

4.2 The archival institution is partner of a regional or national gateway that acts as 

aggregation point for the gateway. 

4.2.1 APEnet provides the regional or national gateway with a conversion tool 

that converts the jointly used data format into the EAD target profile of 

the union finding aid. 

4.2.2 APEnet provides the regional or national gateway with an user-related 

account to upload its data on APEnet 

4.2.3 The gateway sends out harvesters to collect data from the own servers 

of the contributing gateway. 

 

Main Success Scenario: Publish the finding aids via the union find aid 

1 Select the data to be published via the gateway. 

2 Enter archives ID and other information needed for the central presentation. 

3 Translate a single finding aid or a bunch of them in batch mode into the target 

format with tools provided by APEnet. 

4 Pack the files – if the tool has not done it yet. 

5 Copy or send the files to the server from where the gateway takes them and 

integrates them into a test installation of the union finding aid. 

6 Inspect the presentation. 
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7 Send the gateway administrator the clearance to integrate the new content into 

the openly accessible presentation. 

 

Extensions: 

1 Data to be presented are part of the content of a database and not in EAD 

format 

1.1 Select the data forming one finding aid. 

1.2 Select information for the title page and an introduction if available. 

1.3 Export the data into a separate file for a finding aid. 

6 The data is not presented in the union finding aid the way it should be. 

 6.1 Delete the files which are not wanted. 

 6.2 Restart the process of exporting and translating the data. 

 6.3 Change the relevant parameters. 

 6.4 Translate and zip the files. 

 6.4 Copy or send them again to the server. 
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Use case 8: Archival institutions as users 

Identifying relations between holdings of different archives and seeing possible 

connections from other archival holdings to the own fonds. 

 

Short description: 

Archival institutions deal with different kinds of external requests in their daily work. 

They handle a great number of enquiries from external users online or on-site 

concerning various topics. They also need to work on questions arising during their 

work with the own holdings during description and appraisal as well as in preparation 

for special tasks like editions, exhibitions, or answers to political requests. 

For archival institutions as users for external or internal research inquiries in general, 

the gateway provides an easy and quick way to combine search efforts. Using the 

gateway for the own daily work the archivists need themselves access to the different 

research and investigation methods. However they can be considered like trained 

users, who know very well how to apply structured navigation when appropriate and 

combine it with an overall search according to certain search terms, dates, or call 

numbers, as well as indexes and abbreviation lists included within the finding aids. 

For this sort of use the documentation of the research procedure might be of special 

interest, to be able to retrace it and do it in similar way, for the next inquiry. 

Long description: 

Name and identifier: UC 8: Archival institutions as users 

Scope: Answer to external inquiries or support for internal professional businesses. 

Level: Generate new knowledge for the own further work and for answering 

questions from external users. 

Context of use: The archivists are accustomed to use their own home presentations 

and can get a supplementary possibility to gain a broad overview by comparing the 

own holdings to those of other institutions and find out the relations between them.  

Trigger: Needs to know more about the embedding of the own holdings into the 

broader international relations.  

Primary Actor: Staff of content providers initiating an interaction with the gateway. 
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Stakeholder and Interests: 

Internal users – know more about the place of the own archives. 

Political authorities – get interesting information on cross boarder relations in 

past activities. 

European citizens – get access to cross national information provided by their 

local archival institution. 

 

Main Success Scenario 1: Compare the own holdings during their description 
and find out relations that have influence on the introduction and further 

remarks in own finding aids 

1 Use the structured navigation to look for a similar records creator in another 

country. 

2 Browse through the corresponding finding aid. 

3 Learn about material from similar activities as in the records just to be 

described. 

4 Add references for users of the fonds. 

 

Main Success Scenario 2: Answer questions from politics or media related to 
international comparison or cooperation 

1 Do a full text search with a term describing the area of competencies that is of 

interest. 

2 Enter the structured navigation. 

3 Select relevant areas for a deeper research. 

4 Do new full text search with key terms found in the corresponding descriptions 

and language. 

5 Inspect documents provided in digital form. 

6 Gather the information found and make a report. 
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!(8-'*+,+(8-'8/+14563

*%-)%,#,%.-2%)#2'#2*%#5'..'E+(6#4-,-6,-4*#&'(&%,(+(6#2*%#&932')+-.#*+32',:#0#+5#2*%,%#+3#('#34%&+5+&#%(2,:#

+(#2*+3#%.%7%(2#2*%#*%-)%,#<1932')+-.#F+32',:<#E+..#8%#93%)#+(#2*%#'(.+(%#5+()+(6#-+)

A&%8B#C+34.-:%)#+(#2*%#+(2,')9&2+'(#'5#-(#'(.+(%#5+()+(6#-+)"#

!C*+,+C-/-:/-C(+145D3

5,%%#2%G2#0#7-:#8%#93%)#/-,+'93#2+7%3

A&%8B#C+34.-:%)#+(#2*%#+(2,')9&2+'(#'5#-(#'(.+(%#5+()+(6#-+)"

!.E*F+!8GC(+/89'8/HIE&.'I*F+!8GC(+/89'8/HI)%-.)"I*F+!-EE/+8JC-9HI+I*+-9'+!8JC-9+

-EE/HI+I*+,+

1'(&%,(+(6#2*%#(-7%)#%.%7%(23#-()#-22,+892%3#3%%#H-,&*)%3&IH-44,-+3-.I!C*#=4"#@J?#-3#E%..#

-3#&*-42%,#<K"#L%4%-2%)#%.%7%(23#-()#-22,+892%3<"

!.)$%*+,+.)$%+145D3

&'74'3+(6#-#.+32;#7-:#8%#,%4%-2%)

7%0C8F+79#G8/-%)&9+-9'+!)%8G*+,+

1'(&%,(+(6 # 2*% # -22,+892% # MNOP #E+2* # 2*% # -.2%,(-2+/% # /-.9%3 # <7-,Q%)< # ,%34" # <',)%,%)RS # 2*%#

-22,+892%#TUVPLBM>WT#-()#2*%#%.%7%(2#H+2%7I#3%%#H-,&*)%3&IH-44,-+3-.I!.)$%*#=4"#@X?#-3#

E%..#-3#&*-42%,#<K"#L%4%-2%)#%.%7%(23#-()#-22,+892%3<"

KJ-GC.8B

!"""#
$%&'()*+,'(-./%)*,/01/12)0345"6"547
---$879+.-:.);0.-<;1/=2,/->18.;'-?.;.-@1,/(1,/.*-AB-(+.-'(1CC-)C-(+.-
---D1B);E'-FCC,%.G-H,(B-)C-I;J,/.G-H12,C);/,1G-,/-(+.-;.%);*'-'();10.-
---C1%,2,(B-1(-H,(B-K122-C;)@-(+.-(,@.-)C-<;1/=2,/E'-*.1(+-,/-LMN6-&/(,2-
---(+.B-?.;.-(;1/'C.;;.*G-1(-+,'-C1@,2BE'-;.O&.'(G-()-P8.%,12-H)22.%(,)/'-
---1/*-Q;%+,J.'G-9+.-RH-I;J,/.-S,A;1;,.'G-,/-LMTT"$U87
$U%&'()*+,'(7
!"""#

@Y209



!"#$%&'()#*+%,-,&*+&-.#.%/%.#0#1'(2%(2#-()#)%3&,+42+'(#'5#2*%#'(.+(%#5+()+(6#-+)

!"#$%&#'()*+*&#'($,-*$.*(&/*$,#%#01($,*234*25674

+(5',7-2+'(#-8'92#2*%#&,%-2+'(#-()#2*%#&,%-2',:3;#'5#2*%#)%3&,+8%)#7-2%,+-.3<#=:>;=#+()+&-2%3#2*-2#2*+3#

%(2,?#+3#4-,2#'5#2*%#+(2,')9&2+'(#'5#-(#'(.+(%#5+()+(6#-+)

8/09$:#0%101;$%*+*3<=>2?4@A*/09$:#0%*25674#0#=@"A"A=

-(-.'6+&-.#%(&')+(6#-&&',)+(6#2'#>$BC:D;/A<#('2#3*'E(#+(#2*%#&'(/%,3+'(#2''.

!&/1:)*+*&/1:/,*25674

*%-)%, #,%.-2%)# 2'# 2*%# 5'..'E+(6#4-,-6,-4*#&'(&%,(+(6# 2*%#*+32',? #'5# 2*%#',+6+(-2', #0# +5 # 2*%,%# +3#('#

34%&+5+&#%(2,?#+(#2*+3#%.%7%(2#2*%#*%-)%,#=F+32',?#'5#2*%#G,+6+(-2',=#E+..#8%#93%)#+(#2*%#'(.+(%#5+()+(6#-+)

B$(/C#C+34.-?%)#+(#2*%#+(2,')9&2+'(#'5#-(#'(.+(%#5+()+(6#-+)"#

!D)*+*D1,1%,1D&*256E4

5,%%#2%H2#0#7-?#8%#93%)#/-,+'93#2+7%3

B$(/C#C+34.-?%)#+(#2*%#+(2,')9&2+'(#'5#-(#'(.+(%#5+()+(6#-+)"

!;")F*!/GD&*,/0:/,HI"$;:I)F*!/GD&*,/0:/,HI#(1;#9I)F*!1"",*/JD10HI*I)*10:*!/JD10*

1"",HI*I)*+*

1'(&%,(+(6#2*%#(-7%)#%.%7%(23#-()#-22,+892%3#3%%#I-,&*)%3&JI-44,-+3-.J!D)#:4"#@K;#-3#E%..#

-3#&*-42%,#=L"#M%4%-2%)#%.%7%(23#-()#-22,+892%3="

!;#'()*+*;#'(*256E4

&'74'3+(6#-#.+32<#7-?#8%#,%4%-2%)

8(-D/F*80KG/,1(#$0*10:*!#(/G)*+*

1'(&%,(+(6 # 2*% # -22,+892% # NOPQ #E+2* # 2*% # -.2%,(-2+/% # /-.9%3 # =7-,R%)= # ,%34" # =',)%,%)ST # 2*%#

-22,+892%#UVWQMBN>GU#-()#2*%#%.%7%(2#I+2%7J#3%%#I-,&*)%3&JI-44,-+3-.J!;#'()#:4"#@X;#-3#

E%..#-3#&*-42%,#=L"#M%4%-2%)#%.%7%(23#-()#-22,+892%3="

!:1$)*+*:#%#(1;*$"L/9(*256E4

.+(R#2'#-#5+.%T#+7-6%#',#)+6+2-.#,%&',)<#7-?#8%#,%4%-2%)

B$(/C#C+34.-?%)#+(#2*%#+(2,')9&2+'(#'5#-(#'(.+(%#5+()+(6#-+)"#N*%#/-.9%#'5#2*%#-22,+892%#LY>UZ[N>NYQ#+3#

)+34.-?%)#-3#-#.%6%()#8%(%-2*#2*%#.+(R%)#+7-6%"

8J;#0MC&,/.*10:*8J;#0MC(#(;/*+

1'(&%,(+(6#2*%#-22,+892%3#LY>UZ[FMQ\#-()#LY>UZ[N>NYQ#3%%#I-,&*)%3&JI)+)J!:1$)#:4"#@A;#

-3#E%..#-3#&*-42%,#=L"#M%4%-2%)#%.%7%(23#-()#-22,+892%3="

@]210



!"#$%&'()#*+%,-,&*+&-.#.%/%.#0#1'(2%(2#-()#)%3&,+42+'(#'5#2*%#'(.+(%#5+()+(6#-+)

!"#$%&'(

!"""#
$%&'()&*+,-./'0&.(1.12'(345"6"647
,,,$)-107809&.&*+:1+&;-,<&*+':=$>)-107
,,,$?7@.,A/+'%-:,BCDE,+)-,&./'9&.(,F1%'G:,(';-:.9-.+,/:-1+-0,.-H,'II&/-,'I,
,,,J-/:-+1:=,'I,J+1+-,I':,K/'.'9&/,8II1&:*,L/'9%&.-0,H&+),M&:*+,J-/:-+1:=,
,,,'I,J+1+-N,1.0,*-+,G?,+)-,O-?1:+9-.+,'I,K/'.'9&/,8II1&:*,G.0-:,+)-,P&.&*Q
,,,+-:*,'I,+)-,R:'H.,8/+,BCDE,+',/1::=,?:&91:=,:-*?'.*&%&2&+=,I':,2'.(,+-:9
,,,-/'.'9&/,?21..&.("$>?7
,,,$?7S.0-:,+)-,8/+,+)-,?'*+*,'I,K/'.'9&/,J-/:-+1:=,+',+)-,T:-1*G:=,1.0,
,,,J-/:-+1:=,'I,J+1+-,I':,@.0G*+:=U,T:10-,1.0,V-(&'.12,O-;-2'?9-.+,H-:-,
,,,1%'2&*)-0"$>?7
,,,$?7W-':(-,X:'H.,H1*,1??'&.+-0,1*,M&:*+,J-/:-+1:=,'I,J+1+-,1.0,J-/:-+1:=,
,,,'I,J+1+-,I':,K/'.'9&/,O-;-2'?9-.+,R'G./&2,LYKORN"$>?7
,,,$?7R'9?'*&+&'.,'I,OK8Z,9'*+,'I,T:-1*G:=[*,Y1+&'.12,K/'.'9=,W:'G?,L-\/2GQ
,,,0&.(,+)-,*)':+,+-:9,I':-/1*+&.(,+-19N],-/'.'9&/,?21..&.(,*+1II,I:'9,+)-,
,,,Y1+&'.12,K/'.'9&/,O-;-2'?9-.+,AII&/-,LYKOAN],+)-,:-(&'.12,?'2&/=,0&;&Q
,,,*&'.*,I:'9,+)-,X'1:0,'I,T:10-],1,+-19,'I,&.0G*+:&12,-\?-:+*"$>?7
,,,$?7OK8,/)1:(-0,H&+),0G+=,'I,I':9G21+&.(U,H&+),%'+),*&0-*,'I,&.0G*+:=U,1,
,,,Y1+&'.12,^21.L?G%2&*)-0,&.,J-?+-9%-:,BCD_NU,/'Q':0&.1+&.(,+)-,H':`,'I,
,,,'+)-:,0-?1:+9-.+*,&.,&9?2-9-.+&.(,?'2&/&-*,'I,-/'.'9&/,(:'H+)U,?1:+&/GQ
,,,21:2=,&.,+)-,I&-20*,'I,&.0G*+:=U,+)-,:-(&'.*U,1.0,?:&/-*,1.0,&./'9-*"
,,,$>?7
$>%&'()&*+7
!"""#

78211



!"#$%&'()#*+%,-,&*+&-.#.%/%.#0#1'(2%(2#-()#)%3&,+42+'(#'5#2*%#'(.+(%#5+()+(6#-+)

!"##"$%&'&$()*+*"##"$%&'&$(*,-.*,/01.

+(5',7-2+'( #-8'92 # 2*% #4,+(&+4.% #&*-,-&2%,+32+&3 #'5 # 2*% # +(2%,(-. #32,9&29,%: # +)%(2+5;+(6 # 2*% #4*;3+&-. #',#

.'6+&-.#6,'94+(63#<+2*+(#2*%#*+%,-,&*;#'5#2*%#)%3&,+8%)#7-2%,+-.3=#>?@A>#+()+&-2%3#2*-2#2*+3#%(2,;#+3#4-,2#'5#

2*%#+(2,')9&2+'(#'5#-(#'(.+(%#5+()+(6#-+)

2&$3456$%"$"74%*+*-89:,;.<=*&$3456$%*,/01.#0#>B"B"C>

-(-.'6+&-.#%(&')+(6#-&&',)+(6#2'#@$DE?FA/G=#('2#3*'<(#+(#2*%#&'(/%,3+'(#2''.

!>&"5)*+*>&"5&#*,/01.

*%-)%,#,%.-2%)#2'#2*%#5'..'<+(6#4-,-6,-4*#&'(&%,(+(6#2*%#-,,-(6%7%(2#0#+5#2*%,%#+3#('#34%&+5+&#%(2,;#+(#

2*+3#%.%7%(2#2*%#*%-)%,#>D,,-(6%7%(2>#<+..#8%#93%)#+(#2*%#'(.+(%#5+()+(6#-+)

?4(&@#E+34.-;%)#+(#2*%#+(2,')9&2+'(#'5#-(#'(.+(%#5+()+(6#-+)"#

!A)*+*A"#"%#"A>*,/0B.

5,%%#2%H2#0#7-;#8%#93%)#/-,+'93#2+7%3

?4(&@#E+34.-;%)#+(#2*%#+(2,')9&2+'(#'5#-(#'(.+(%#5+()+(6#-+)"

!7C)D*!&'A>*#&$5&#EFC475F)D*!&'A>*#&$5&#EF6("763F)D*!"CC#*&GA"$EF*F)*"$5*!&GA"$*

"CC#EF*F)*+*

1'(&%,(+(6#2*%#(-7%)#%.%7%(23#-()#-22,+892%3#3%%#I-,&*)%3&JI-44,-+3-.J!A)#?4"#BCA#-3#<%..#

-3#&*-42%,#>K"#L%4%-2%)#%.%7%(23#-()#-22,+892%3>"

!76H()*+*76H(*,/0B.

&'74'3+(6#-#.+32=#7-;#8%#,%4%-2%)

2(IA&D*2$J'&#"(64$*"$5*!6(&')*+*

1'(&%,(+(6 # 2*% # -22,+892% # MNOP #<+2* # 2*% # -.2%,(-2+/% # /-.9%3 # >7-,Q%)> # ,%34" # >',)%,%)R: # 2*%#

-22,+892%#STUPLDM@VS#-()#2*%#%.%7%(2#I+2%7J#3%%#I-,&*)%3&JI-44,-+3-.J!76H()#?4"#BWA#-3#

<%..#-3#&*-42%,#>K"#L%4%-2%)#%.%7%(23#-()#-22,+892%3>"

KG"'A7&@

!"""#
$%&&%'()*)'+,)'-./0'(%'%1.(234"4"536
,,,$7)%/68&&%'()*)'+,.9,+7),:.11)-+0.'$;7)%/6
,,,$<6=7),9010'(,>?>+)*,9.&,+7),@&%*%',:.11)-+0.',7%>,A))',B)<+,>CA>+%'D
,,,+0%11?,0',0+>,.&0(0'%1,9.&*",=7%+,0>E,.&0(0'%1,9.1/)&>,%'/,+7)0&,+0+1)>,
,,,7%F),A))',&)+%0')/",=7),<&.-)>>.&,/)F0>)/,+7),A%>0-,.&(%'0G%+0.',>-7)*),
,,,9.&,+7),-.11)-+0.',%'/E,H7)&),')-)>>%&?E,&).&(%'0G)/,+7),<%<)&>,H0+70',
,,,+7),F%&0.C>,-.*<.')'+,(&.C<>"$;<6
$;%&&%'()*)'+6
!"""#

BX212



!"#$%&'()#*+%,-,&*+&-.#.%/%.#0#1'(2%(2#-()#)%3&,+42+'(#'5#2*%#'(.+(%#5+()+(6#-+)

!"#$%&$'()*+*,%"%,%(-%*./*"#$%*&$'(*012*03452

+(5',7-2+'(#-8'92#2*%#&.-33+5+&-2+'(#3&*%7%#93%)#5',#-,,-(6+(6#-()#,%2,+%/+(6#2*%#)%3&,+8%)#7-2%,+-.3#

8:#2*%#',+6+(-2',;3<=#>;?<>#+()+&-2%3#2*-2#2*+3#%(2,:#+3#4-,2#'5#2*%#+(2,')9&2+'(#'5#-(#'(.+(%#5+()+(6#-+)

!6%'7)*+*6%'7%,*03452

*%-)%,#,%.-2%)#2'#2*%#5'..'@+(6#4-,-6,-4*#&'(&%,(+(6#2*%#,%5%,%(&%#2'#-#5+.%#4.-(#A#+5#2*%,%#+3#('#34%&+5+&#

%(2,:#+(#2*+3#%.%7%(2#2*%#*%-)%,#>B%5%,%(&%#2'#C+.%#D.-(>#@+..#8%#93%)#+(#2*%#'(.+(%#5+()+(6#-+)

8/.%9#E+34.-:%)#+(#2*%#+(2,')9&2+'(#'5#-(#'(.+(%#5+()+(6#-+)"

!&)*+*&',':,'&6*034;2

5,%%#2%F2#0#7-:#8%#93%)#/-,+'93#2+7%3

8/.%9#E+34.-:%)#+(#2*%#+(2,')9&2+'(#'5#-(#'(.+(%#5+()+(6#-+)"

!$<)=*!%>&6*,%(7%,?@</$7@)=*!%>&6*,%(7%,?@#.'$#-@)=*!'<<,*%A&'(?@*@)*'(7*!%A&'(*

'<<,?@*@)*+*

1'(&%,(+(6#2*%#(-7%)#%.%7%(23#-()#-22,+892%3#3%%#G-,&*)%3&HG-44,-+3-.H!&)#;4"#IJ<#-3#@%..#

-3#&*-42%,#>K"#B%4%-2%)#%.%7%(23#-()#-22,+892%3>"

!',-6,%")*+*/($#(%*"#$%*&$'(*034;2

,%5%,%(&%#2'#-#5+.%#4.-(#-/-+.-8.%#'(.+(%=#7-:#8%#,%4%-2%)

BA$#(C96,%"*+*"#$%('>%*05452

-)),%33#',#(-7%#'5#2*%#.+(L%)#'(.+(%#5+.%#4.-(=#7-()-2',:

BA$#(C9.#.$%*+*$'<%$$#(:*03452

.-8%..+(6#5',#2*%#.+(L#-)),%33#3*'@(#+(#2*%#'(.+(%#5+()+(6#-+)

8/.%9#E+34.-:%)#+(#2*%#+(2,')9&2+'(#'5#-(#'(.+(%#5+()+(6#-+)#93+(6#2*%#&'(2%(2#'5#2*%#%.%7%(2#G-,&*,%5H#

-3#@%..#-3#2*%#/-.9%#'5#2*%#-22,+892%#KM?NOPQ?QMR"#Q*%#.-22%,#3%,/%3#-3#-#.+(L#2'#2*%#5+.%#(-7%)#+(#2*%#

-22,+892%#KM?NOPSBRC"

!7'/)*+*7#:#.'$*/<D%-.*034;2

.+(L#2'#-#5+.%T#+7-6%#',#)+6+2-.#,%&',)=#7-:#8%#,%4%-2%)

8/.%9# E+34.-:%) # +( # 2*% # +(2,')9&2+'( # '5 # -( # '(.+(% # 5+()+(6 # -+)" # U(.: # 2*% # /-.9% # '5 # 2*% # -22,+892%#

KM?NOPQ?QMR#+3#3*'@(#-()#3%,/%3#-3#-#.+(L#2'#2*%#5+.%#(-7%)#+(#2*%#-22,+892%#KM?NOPSBRC"

BA$#(C96,%"*'(7*BA$#(C9.#.$%*+

1'(&%,(+(6#2*%#-22,+892%3#KM?NOPSBRC#-()#KM?NOPQ?QMR#3%%#G-,&*)%3&HG)+)H!7'/)#;4"#IV<#

-3#@%..#-3#&*-42%,#>K"#B%4%-2%)#%.%7%(23#-()#-22,+892%3>"

JW213



!"#$%&'()#*+%,-,&*+&-.#.%/%.#0#1'(2%(2#-()#)%3&,+42+'(#'5#2*%#'(.+(%#5+()+(6#-+)

!"#$%&'('"#$%')*+,-

&'74'3+(6#-#.+328#7-9#:%#,%4%-2%)

.%/012'.345167%#83'739'!#%15&'('

1'(&%,(+(6 # 2*% # -22,+:;2% # <=>? #@+2* # 2*% # -.2%,(-2+/% # /-.;%3 # A7-,B%)A # ,%34" # A',)%,%)CD # 2*%#

-22,+:;2%#EFG?HI<JKE#-()#2*%#%.%7%(2#L+2%7M#3%%#L-,&*)%3&ML-44,-+3-.M!"#$%&#N4"#OPQ#-3#

@%..#-3#&*-42%,#AR"#H%4%-2%)#%.%7%(23#-()#-22,+:;2%3A"

:;750"1<

!"""#
$%&'()'*+,
---$.(*/,0&'(-1&23$4.(*/,
---$),5.(-'&23-6('78-793'&+(2-3.(-:'*22&%&:*3&7+-2;23(<-92(/-%7=-3.(-:(+>
---3=*'-%&'(2-7%-?&:(-@=(2&/(+3-A7+/*'(B2-7%%&:("-5.&2-23=9:39=(-*22&C+(/-
---*').*>+9<(=&:-:7/(2-37-)=&<*=;-296D(:32-*+/-37-2(:7+/*=;-*+/-3(=3&*=;-
---296/&E&2&7+2-3.(=(9+/(="$4),
---$),$(<).-=(+/(=FG67'/G,HIJKLM15MJN-OHIP$4(<).,$4),
---$'&23-+9<(=*3&7+FG*=*6&:G-3;)(FG7=/(=(/G,
------$&3(<,Q7<(-N:7+7<&:2$4&3(<,
------$&3(<,Q7=3&:9'39=($4&3(<,
------$&3(<,A*=R(3&+C$4&3(<,
------$&3(<,@=&:(-S9))7=3$4&3(<,
---$4'&23,
---$),$(<).-=(+/(=FG67'/G,HJ5S-OHJP$4(<).,$4),
---$'&23-+9<(=*3&7+FG*=*6&:G-3;)(FG7=/(=(/G,
------$&3(<,1*+C9*C(2$4&3(<,
------$&3(<,A92(9<2$4&3(<,
------$&3(<,A92&:$4&3(<,
------$&3(<,@*&+3&+C4T=*8&+C$4&3(<,
---$4'&23,
$4%&'()'*+,
!"""#

ST214



!"#$%&'()#*+%,-,&*+&-.#.%/%.#0#1'(2%(2#-()#)%3&,+42+'(#'5#2*%#'(.+(%#5+()+(6#-+)

!"##$%"&'()*)"##$%"&')+,-)+./0-

+(5',7-2+'( #-8'92 #-(2+&+4-2%) #-))+2+'(3 # 2' # 2*% #)%3&,+8%) #7-2%,+-.3: # 2*-2 # &-( # +()+&-2% #;9-(2+2< #-()#

5,%;9%(&<=#>?@A>#+()+&-2%3#2*-2#2*+3#%(2,<#+3#4-,2#'5#2*%#+(2,')9&2+'(#'5#-(#'(.+(%#5+()+(6#-+)

123#45637"3"&47)*),89:+;-<=)23#45637)+./0-#0#>B"B"B>

-(-.'6+&-.#%(&')+(6#-&&',)+(6#2'#@$CD?EA/F=#('2#3*'G(#+(#2*%#&'(/%,3+'(#2''.

!>2"5()*)>2"52$)+./0-

*%-)%,#,%.-2%)#2'#2*%#5'..'G+(6#4-,-6,-4*#&'(&%,(+(6#2*%#-&&,9-.3#0#+5#2*%,%#+3#('#34%&+5+&#%(2,<#+(#2*+3#

%.%7%(2#2*%#*%-)%,#>C&&,9-.3>#G+..#8%#93%)#+(#2*%#'(.+(%#5+()+(6#-+)

?4@2A#D+34.-<%)#+(#2*%#+(2,')9&2+'(#'5#-(#'(.+(%#5+()+(6#-+)"#

!B()*)B"$"7$"B>)+./C-
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&+2-2+'(3#2'#7''839#-,2+&.%39#:%7#3+2%39#',#'2*%,#5',;3#'5#+(5',;-2+'(#2*-2#-,%#7-3%)#'(9#-7'<29#',#'5#

34%&+-. # /-.<% # :*%( # <3+(6 # 2*% # )%3&,+7%) #;-2%,+-.3= # >?@A> # +()+&-2%3 # 2*-2 # 2*+3 # %(2,B # +3 # 4-,2 # '5 # 2*%#

+(2,')<&2+'(#'5#-(#'(.+(%#5+()+(6#-+)=#;-B#7%#,%4%-2%)

5678%9#7&(7($%&-.-0:;</=1>?-678%9#7&-/23@1#0#>C"D"E>

-(-.'6+&-.#%(&')+(6#-&&',)+(6#2'#@$FG?HA/I=#('2#3*':(#+(#2*%#&'(/%,3+'(#2''.

!*6(9,-.-*6(96'-/23@1

*%-)%, # 5', # -( # -.2%,(-2+/% # 7+7.+'6,-4*B= # +5 # 2*%,% # +3 # (' # 34%&+5+& # %(2,B # +( # 2*+3 # %.%;%(2 # 2*% # *%-)%,#

>J+7.+'6,-4*B>#:+..#7%#<3%)#+(#2*%#'(.+(%#5+()+(6#-+)

A%B6C#G+34.-B%)#+(#2*%#+(2,')<&2+'(#'5#-(#'(.+(%#5+()+(6#-+)"

!),-.-($B6'7(B#>6-"#"$#%&'()*+-/2341

5,%%#2%K2=#;-B#7%#,%4%-2%)

A%B6C#G+34.-B%)#+(#2*%#+(2,')<&2+'(#'5#-(#'(.+(%#5+()+(6#-+)"

!"#"'6D,-.-"#"$#%&'()*#8-'6D6'6786-/2341

7+7.+'6,-4*+&#+(5',;-2+'(#-7'<2#-#3+(6.%#4<7.+&-2+'(

5E$#7FC*'6D-.-GHI-/23@1

.+(8#2'#'(.+(%#4<7.+&-2+'(3

A%B6C# G+34.-B%)#+(#2*%# +(2,')<&2+'(#'5#-(#'(.+(%#5+()+(6#-+)#0#%+2*%,#3%4-,-2%.B9 # +5 #'(.B#2*%#

-22,+7<2%#LM@NOPQRST#+3#<3%)9#',# +(#7,-&8%23#7%*+()#2*%# +(5',;-2+'(#,%5%,,+(6# 2'#-#4,+(2%)#

4<7.+&-2+'(9#2*-2#+3#)%3&,+7%)#<3+(6#2*%#%.%;%(23#U(-;%V9#U2+2.%V9#U+;4,+(2V!)J"$#K*6',#-()#

U+;4,+(2V!9(B6,"

!7(L6,-.-(JB*%'-/2341

5+,32#-()#3<,(-;%?3A#'5#2*%#-<2*',?3A#',#%)+2',?3A

A%B6C#G+34.-B%)#+(#2*%#+(2,')<&2+'(#'5#-(#'(.+(%#5+()+(6#-+)"

!B#B$6,-.-B#B$6-/2341

2+2.%#'5#2*%#4<7.+&-2+'(

A%B6C#G+34.-B%)#+(#2*%#+(2,')<&2+'(#'5#-(#'(.+(%#5+()+(6#-+)9#3%4-,-2%)#:+2*#>P#>#5,';#2*%#&'(2%(2#'5#2*%#

%.%;%(2#U(-;%V"
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!"#$%&'()#*+%,-,&*+&-.#.%/%.#0#1'(2%(2#-()#)%3&,+42+'(#'5#2*%#'(.+(%#5+()+(6#-+)

!"#$%"&'()*)+,"'"-&)./012

3%,+-.#(789%,#'5#2*%#%)+2+'(#&+2%)

!$345"67+%()*)$345"67+%)./012

(-8%#'5#2*%#479.+3*+(6#&'84-(:

8-'+9#;+34.-:%)#+(#2*%#+(2,')7&2+'(#'5#-(#'(.+(%#5+()+(6#-+)<#3%4-,-2%)#=+2*#><#>#5,'8#2*%#&'(2%(2#'5#2*%#

%.%8%(2#?2+2.%@"

!:+-:&;#+()*)$5;<+)-=)$345"<;'"-&)./012

4.-&%#'5#479.+&-2+'(

!,;'+()*)>+;%)-=)$345"<;'"-&)./012

:%-,#+(#=*+&*#2*%#&+2%)#=',A#=-3#479.+3*%)

8-'+9#;+34.-:%)#+(#2*%#+(2,')7&2+'(#'5#-(#'(.+(%#5+()+(6#-+)<#+5#2*%,%#+3#&'(2%(2#4,'/+)%)#+(#2*%#%.%8%(2#

?+84,+(2@"#$%4-,-2%)#=+2*#><#>#5,'8#2*%#&'(2%(2#'5#2*%#%.%8%(2#?479.+3*%,@#-()#&'84.%2%)#=+2*#>">"#
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!"#$%&'()#*+%,-,&*+&-.#.%/%.#0#1'(2%(2#-()#)%3&,+42+'(#'5#2*%#'(.+(%#5+()+(6#-+)

!"#$%&'()

!"""#
$%&%'&()*+,-./012(3&1)+1+'()456"7"859
///$-0+39:;%'&2+<&(1=$>-0+39
///$,9?@@&2-0=/+A0*&2+&10="/B+1/C(A&1)(D/EA,*&A0*&0/*(.+'0/3;/F+,G/HIJK"/
///L(="/6MG/67"$>,9
///$,9?*3(;&1G/F-+*'0=/L&2-,('+=/F0'&)1."/N==+&=/=;*/'O-&=<(&*0/3OP+&<&"
///:(*<Q+;Q:*&120G/HJR7"$>,9
///$,9S+=<&01G/T0A."/?1<-('()&0/3;/@('U'(*0/-+&<&01G/:*(V0*%0="/W0X&2(G/
///HY8R"/,,"/J6QYH"$>,9
///$,9S0''0)+*30G/C+1<0="/C0==+'&10/+/,+*'0"/:(*<Q+;Q:*&120G/HY8J"/F-+,"/
///EZD/,,"/8IQ78"$>,9
$>%&%'&()*+,-.9
!"""#

!"""#
$%&%'&()*+,-./012(3&1)+1+'()456"7"859
///$-0+39S&%'&()*+,-.$>-0+39
///$,9B(;*20=/2(1=;'<03/%./[(-1/\(%'0*"$>,9
///$,9$0A,-/*0130*45%('359W(1()*+,-=$>0A,-9$>,9
///$%&%*0@9
//////$<&<'09?@@&2-0=/+A0*&2+&10=$><&<'09
//////$&A,*&1<9
/////////$,;%'&=-0*9EA,*&A0*&0/*(.+'0/3;/F+,$>,;%'&=-0*9
/////////$)0()1+A09B+1/C(A&1)($>)0()1+A09
/////////$3+<09HIJK$>3+<09
//////$>&A,*&1<9
///$>%&%*0@9
///$%&%*0@9
//////$1+A09?*3(;&1G/F-+*'0=/L&2-('+=/F0'&)1.$>1+A09
//////$<&<'09N==+&=/=;*/'O-&=<(&*0/3OP+&<&$><&<'09
//////$&A,*&1<9
/////////$)0()1+A09:(*<Q+;Q:*&120$>)0()1+A09
/////////$3+<09HJR7$>3+<09
//////$>&A,*&1<9
///$>%&%*0@9
///$%&%*0@9
//////$1+A09S+=<&01G/T0A.$>1+A09
//////$<&<'09?1<-('()&0/3;/@('U'(*0/-+&<&01$><&<'09
//////$&A,*&1<9
/////////$)0()1+A09W0X&2($>)0()1+A09
/////////$3+<09HY8R$>3+<09
//////$>&A,*&1<9
///$>%&%*0@9
///$%&%*0@9
//////$1+A09S0''0)+*30G/C+1<0=$>1+A09
//////$<&<'09C0==+'&10=/+/,+*'0$><&<'09
//////$&A,*&1<9
/////////$)0()1+A09:(*<Q+;Q:*&120$>)0()1+A09
/////////$3+<09HY8J$>3+<09
//////$>&A,*&1<9
///$>%&%*0@9
$>%&%'&()*+,-.9
!"""#
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!"#$%&#$'(&'()*+*,-(&.',(/0&*/'(.$12#(/$'*345*36785

+(5',7-2+'(#2*-2#3*'8.)#9%#83%)#-.2%,(-2+/%.:#2'#2*%#34%&+5+&#)-2-#+(#2*%#+()+/+)8-.#%.%7%(23#-9'/%;#<=>?<#

+()+&-2%3#2*-2#2*+3#%(2,:#+3#4-,2#'5#2*%#+(2,')8&2+'(#'5#-(#'(.+(%#5+()+(6#-+)

9$(&:# >2 # +3 # ,%&'77%()-9.% # 2' #%+2*%, #83% #@3&'4%&'(2%(2 #%(&')+(6-(-.'6A<+(2,')8&2+'(<B #', #3+(6.%#

%.%7%(23#38&*#-3#@-44,-+3-.BC#@4,'&%33+(5'BC#@&832')*+32B#%2&"C#2*-2#-,%#-82'7-2+&-..:#&'79+(%)#5',#

2*%#+(2,')8&2+'(#+(#-(#'(.+(%#5+()+(6#-+)"#>5#9'2*#D-:3#-,%#+74.%7%(2%)C#2*%#&'(2%(2#'5#2*%#%.%7%(2#

@3&'4%&'(2%(2#%(&')+(6-(-.'6A<+(2,')8&2+'(<B#D+..#-.D-:3#9%#)+34.-:%)#5+,32#+(#2*%#'(.+(%#5+()+(6#-+)E3#

+(2,')8&2+'("

;&'#$1/'<,',-$<*+*/'(.$12#(/$'*3=7=5#0#<+(2,')8&2+'(<

)%5-8.2#/-.8%;#7-:#9%#&*-(6%);#('2#3*'D(#+(#2*%#&'(/%,3+'(#2''.

!>&,1)*+*>&,1&.*367=5

*%-)%,#,%.-2%)#2'#2*%#5'..'D+(6#4-,-6,-4*#5',#-(#-.2%,(-2+/%#+(2,')8&2+'(#0#+5#2*%,%#+3#('#34%&+5+&#%(2,:#+(#

2*+3#%.%7%(2#2*%#*%-)%,#<>(2,')8&2+'(<#D+..#9%#83%)#+(#2*%#'(.+(%#5+()+(6#-+)

9$(&:#F+34.-:%)#+(#2*%#+(2,')8&2+'(#'5#-(#'(.+(%#5+()+(6#-+)"#

!%)*+*%,.,<.,%>*36785

5,%%#2%G2#0#7-:#9%#83%)#/-,+'83#2+7%3

9$(&:#F+34.-:%)#+(#2*%#+(2,')8&2+'(#'5#-(#'(.+(%#5+()+(6#-+)"

!-?)@*!&A%>*.&'1&.BC?$-1C)@*!&A%>*.&'1&.BC/(,-/#C)@*!,??.*&D%,'BC*C)*,'1*!&D%,'*

,??.BC*C)*+*

1'(&%,(+(6#2*%#(-7%)#%.%7%(23#-()#-22,+982%3#3%%#@-,&*)%3&B@-44,-+3-.B!%)#=4"#HI?#-3#D%..#

-3#&*-42%,#<J"#K%4%-2%)#%.%7%(23#-()#-22,+982%3<"

!-/"()*+*-/"(*36785

&'74'3+(6#-#.+32;#7-:#9%#,%4%-2%)

;(E%&@*;'2A&.,(/$'*,'1*!/(&A)*+*

1'(&%,(+(6 # 2*% # -22,+982% # LMNO #D+2* # 2*% # -.2%,(-2+/% # /-.8%3 # <7-,P%)< # ,%34" # <',)%,%)QC # 2*%#

-22,+982%#RSTOKUL>VR#-()#2*%#%.%7%(2#@+2%7B#3%%#@-,&*)%3&B@-44,-+3-.B!-/"()#=4"#HW?#-3#

D%..#-3#&*-42%,#<J"#K%4%-2%)#%.%7%(23#-()#-22,+982%3<"

WX231



!"#$%&'()#*+%,-,&*+&-.#.%/%.#0#1'(2%(2#-()#)%3&,+42+'(#'5#2*%#'(.+(%#5+()+(6#-+)

!"#$%&'&"()(*#+&$,-./*&01234

.+(7#2'#-#5+.%8#+9-6%#',#)+6+2-.#,%&',)

56+(789:;.<&#7"&56+(789*(*+.&'

1'(&%,(+(6#2*%#-22,+:;2%3#<=>?@ABCDE#-()#<=>?@AF>F=D#3%%#G-,&*)%3&HG)+)H!"#$%#I4"#JKL#

-3#M%..#-3#&*-42%,#N<"#C%4%-2%)#%.%9%(23#-()#-22,+:;2%3N"

=$*.9# O+34.-P%) # +( # 2*% # +(2,');&2+'( # '5 # -( # '(.+(% # 5+()+(6 # -+)" # F*% # /-.;% # '5 # 2*% # -22,+:;2%#

<=>?@AF>F=D#+3#3*'M(#-3#-#.%6%()#:%(%-2*#2*%#.+(7%)#+9-6%"

QR232



!"#$%&'()#*+%,-,&*+&-.#.%/%.#0#1'(2%(2#-()#)%3&,+42+'(#'5#2*%#'(.+(%#5+()+(6#-+)

!"#$%&%'(%)*
+,-./.0.1'2%(3%456789.27:%"1%'8.%"1'6(9,7'"(1%(3%51%(1/"1.%3"19"1#%5"9
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!"#$%&'()#*+%,-,&*+&-.#.%/%.#0#1'(2%(2#-()#)%3&,+42+'(#'5#2*%#'(.+(%#5+()+(6#-+)

!"#$%&#$'(&'()*+*%,&-.#&*/0123

4,%5-&%#2'#2*%#'(.+(%#5+()+(6#-+)

4&'#$56'7.'.8$7*+*%,&-.#&*/2123#0#74,%5-&%7

)%5-8.2#/-.8%9#('2#3*':(#+(#2*%#&'(/%,3+'(#2''.

!9&.5)*+*9&.5&,*/0123

*%-)%,#,%.-2%)#2'#2*%#4,%5-&%#0#+5#2*%,%#+3#('#34%&+5+&#%(2,;#+(#2*+3#%.%<%(2#2*%#*%-)%,#7=,%5-&%7#:+..#>%#

83%)#+(#2*%#'(.+(%#5+()+(6#-+)

:$(&;#?+34.-;%)#+(#2*%#+(2,')8&2+'(#'5#-(#'(.+(%#5+()+(6#-+)"#

!%)*+*%.,.7,.%9*/01<3

5,%%#2%@2#0#<-;#>%#83%)#/-,+'83#2+<%3

!8=)>*!&?%9*,&'5&,@A=$85A)>*!&?%9*,&'5&,@A6(.86#A)>*!.==,*&B%.'@A*A)*.'5*!&B%.'*

.==,@A*A)*+*

1'(&%,(+(6#2*%#(-<%)#%.%<%(23#-()#-22,+>82%3#3%%#A-,&*)%3&BA-44,-+3-.B!%)#C4"#DEF#-3#:%..#

-3#&*-42%,#7G"#H%4%-2%)#%.%<%(23#-()#-22,+>82%37"

!86"()*+*86"(*/01<3

&'<4'3+(6#-#.+329#<-;#>%#,%4%-2%)

4(C%&>*4'D?&,.(6$'*.'5*!6(&?)*+*

1'(&%,(+(6 # 2*% # -22,+>82% # IJ=K #:+2* # 2*% # -.2%,(-2+/% # /-.8%3 # 7<-,L%)7 # ,%34" # 7',)%,%)MN # 2*%#

-22,+>82%#OPQKHRISTO#-()#2*%#%.%<%(2#A+2%<B#3%%#A-,&*)%3&BA-44,-+3-.B!86"()#C4"#DUF#-3#

:%..#-3#&*-42%,#7G"#H%4%-2%)#%.%<%(23#-()#-22,+>82%37"
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!"#$%&'()$&'*(+(,&',+-$-*.*-$/$0*1+'-*)$)*2,('31'452

!"#$%&'()%&*'+',%&,+-)-*.*-)/)0*1+&-*()(*2,'&31&452

6(2,7)/)(*1+&-*()(*2,'&31&452)89:;<

'564(7+1'45$+8491$1&*$2'5:-*$&'*(+(,&',+-$:(493'5:2$;'1&'5$1&*$)*2,('8*)$7+1*('+-2<$'5,-9)'5:$+$)*1+'-*)$

)*2,('31'45$46$1&*$645)2<$,-+22*2$+5)$6'-*2

=1>3*)/)1>3*)4?)1%*)?&5(&5@)+&()89:;<$/$=41&*(1>3*=

)*6+9-1$.+-9*?$541$2&4;5$'5$1&*$,45.*(2'45$144-

6%*+(7)/)%*+(*')89:;<

&*+)*($(*-+1*)$14$1&*$64--4;'5:$3+(+:(+3&

A41*B$0'23-+>*)$'5$1&*$7+'5$6(+7*$46$1&*$45-'5*$6'5)'5:$+')<$;&*5$,-',@'5:$45$1&*$1'1-*$46$1&*$645)2$'5$

1&*$5+.':+1'45$1(**$45$1&*$-*61#

637)/)@*5*'+-),4CC*51)89:D<

:*5*(+-$,477*51$45$1&*$)*1+'-*)$)*2,('31'452?$7+>$8*$(*3*+1*)

6-E7F)6*C3%)'*5(*'GHE4-(H7)+5()6*C3%)'*5(*'GH&1+-&,H7)/)

A45,*(5'5:$1&*$5+7*)$*-*7*512$+5)$+11('891*2$2**$B+(,&)*2,CB+33(+'2+-C637$D3#$EFG$+2$;*--$

+2$,&+31*($=H#$I*3*+1*)$*-*7*512$+5)$+11('891*2=#

A41*B$0'23-+>*)$'5$1&*$7+'5$6(+7*$46$1&*$45-'5*$6'5)'5:$+')<$;&*5$,-',@'5:$45$1&*$1'1-*$46$1&*$645)2$'5$

1&*$5+.':+1'45$1(**$45$1&*$-*61#

JF237



!""#$%&'()*$*+,(-(.*+.-/$/,0,/$1$2,)-+/,3$3,4.(+5)+&6$&7$&6,$-(.*+0-/$7&634

!""#$%&'()*)+,'-'.)+.-/*/,0,/*1*
2,(-+/,3*3,4.'+5(+%6*%7*%6,*-'.)+0-/*7%634

8.9*1*7%634*:;<=>

3,)-+/,3$3,4.(+5)+&6$&7$&6,$-(.*+0-/$7&6348$9-63-)&(:8$6&)$4*&;6$+6$)*,$.&60,(4+&6$)&&/

?/,0,/*1*3,4.'+5(+%6*/,0,/*:;<;>$1$<.&//,.)+&6<

+3,6)+7:+6=$)*,$*+,(-(.*+.-/$/,0,/$&7$3,4.(+5)+&6$>*,(,$.&//,.)+&6$&($7&634?8$9-63-)&(:8$6&)$4*&;6$

+6$)*,$.&60,(4+&6$)&&/

?+3*1*"2*:@<;>

+3,6)+7+,4$)*,$3,4.(+@,3$7&634$7&($,A),(6-/$-..,448$6&)$4*&;6$+6$)*,$.&60,(4+&6$)&&/

A%(,B$B*,6$'4+6=$C"2DEF$)*,$,3+)+6=$-63$.&60,(4+&6$)&&/$3,0,/&5,3$@:$)*,$%,3,(-/$G(.*+0,4$

&7 $H,(9-6: $;+)*+6 $ )*, $ 7(-9,;&(I $ &7 $ )*, $ 5(&J,.) $ <G'4@-' $ 3,4 $ KL,)M;,(I4 $ND2OP $ %2HQO

G(.*+0=')K $ M' $ ,+6,( $R,7,(,6M-6;,63'6= $ 7S( $,+6 $G(.*+05&()-/ $2,')4.*/-63<F $ 7'63,3 $@: $ )*,$

2,')4.*,$%&(4.*'6=4=,9,+64.*-7)$>2%H?F$+)$+4$5&44+@/,$)&$-33$=/&@-/$+3,6)+7+,(4$7&($)*,$7+63+6=$

-+3$+)4,/7$-63$+)4$*+,(-(.*+.-/$/,0,/4$-')&9-)+.-//:#$T*,4,$+3,6)+7+,(4$.&63'.,$)&$)*,$/+6I+6=$&7$

3+77,(,6)$3&.'9,6)$):5,4$;+)*+6$)*,$5(&J,.)U4$'6+&6$7+63+6=$-+3$-63$)&$)*,$3+(,.)$-..,44$7(&9$

&)*,($;,@$5(,4,6)-)+&64#$T*,$"2$&7$&6,$7&634$=,6,(-),3$-4$0-/',$&7$)*,$-))(+@'),$"2$.&9@+6,4$

)*,$"2$&7$)*,$9-+6),6-6.,$-=,6.:F$)*,$6-9,$&7$)*,$DG2$3&.'9,6)$-63F$@:$)*,$)+9,$@,+6=F$-6$

-')&9-)+.-//:$=,6,(-),3$-/5*-O6'9,(+.$"2$7&($)*,$7&634$+)4,/7#$

?,6.%3+6C-6-/%C*1*"DE2:F>0G*,6.%3+6C*:@<;>$1$<V#W#X<

-6-/&=+.-/$,6.&3+6=$-..&(3+6=$)&$"NG2>H?0Y8$6&)$4*&;6$+6$)*,$.&60,(4+&6$)&&/

83+39*1*+3,6(+7+.-(+%6*%7*(),*7%634*:;<;>

&0,(-//$+67&(9-)+&6$)&$+3,6)+7:$)*,$3,4.(+@,3$7&6348$9-63-)&(:8$6&)$4*&;6$+6$)*,$.&60,(4+&6$)&&/

8&6+(+39*1*',7,',6.,*6&HI,'*:@<;>

(,7,(,6.,$6'9@,($&($&)*,(;+4,$'6+Z',/:$+3,6)+7:+6=$6'9@,($&7$)*,$3,4.(+@,3$7&634
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