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1. Introduction 
This chapter will give an understanding for digital archiving, what problems it causes, 
what the purpose of this report is and finally what parts of archiving this report will 
consider in its discussions. 
 

1.1 Background 
What does the word archive really mean? If you look it up in a dictionary you will get a 
rather striking definition of the word, that at the same time gives you a picture of what 
meaning this term has to the society that we live in. 
 
”A collection of historically interesting documents, available for science” 
(Norstedts Ordbok, p. 36, 2003)   
 
In the Swedish governmental investigation “Arkiv för alla – nu och i framtiden” 
(Marklund, 2002), the term is developed by saying that an archive should be considered 
as a whole nations treasury whose content should be considered as invaluable in a 
historical perspective. Through the content of the archive you can specify the typical 
national identity in a certain time, thus passing on the cultural heritage. 
 
If we focus on Sweden, as a nation, we will find the National Archives (Riksarkivet) as a 
central administration authority, whose goal is to tend, preserve, supply and illustrate 
the archived material. The organisation works by a few criteria’s that will conclude to the 
goal, to maintain a material that satisfies:  
 
� The right to share public documents 
� The need of information for administration and justice 
� The need of science 
 
The importance of the criteria’s above gets interesting when you link the selection of the 
workable information with the society that we live in today. In the IT-society, where the 
phenomenon Internet is a part of our daily routine, we find ourselves in a transition from 
the paper-based society to a society where electronic documents (e-documents) get a 
more prominent role. This new technique for storage has created new and interesting 
possibilities for maintaining relevant information, but it has also involved changes in 
basic routines and structures of how to work within an archive.  
 

1.2 Problem discussion 
Internet is in many ways a great phenomenon, which with its breadth, availability and 
swiftness has become an indispensable information tool in people’s daily lives. The 
presentation of the information that is represented on Internet today appears to be 
multifaceted. Beside the text-material that is publicized there is also images, sounds, 
movies, animations and many other ways for people to send out information through the 
Internet. To find a way to preserve this type of information gets more important by the 
day, due to the expansion of electronic information in our society. 
 
According to a feasibility study about electronic archives in the future, performed by 
Wessbrandt (2003), it’s an urgent task to solve all problems involving the archiving of 
electronic documents. As more and more information is distributed in only digital form 
there should be an investigation to determine the possibilities to electronically store 
complete websites, with all functions and applications intact. Today there is no standard 
for how to store this type of information for future usage. There is also no general 
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method or tool that can handle all the different formats that are used today to distribute 
information, and at the same time keep a website in its original condition. 

1.3 Purpose 
The purpose with this report is to study how to archive websites, with existing models, 
methods and tools. With this report we want to find out what advantages and 
disadvantages there is in each method.  
 
From this we will conclude a result of how Sweden should standardize routines for 
archiving websites that can be categorized as a 24/7 agency1. We want to check how 
these existing models, methods and tools handle more complex websites of a dynamic 
character2. We also want to see if it’s possible to completely preserve a dynamic website, 
where the entirety is a complex structure with databases and accompanying applications. 
 

1.4 Delimitations 
We will foremost look at the problems around archiving dynamic websites, since the 
technique for it differs a lot from archiving static websites3.  
 
The report will be mainly directed at 24/7 agencies, and websites of this character. 
 
We won’t do any research about file formats that can be used on websites, like different 
formats for sound, images etc. It’s not our intention to give recommendations of what file 
formats that can/should be used when constructing a website. What we intend to do with 
this report will be independent of platforms, file formats etc. 
 

We won’t investigate what should be preserved on a website, how this selection is made 
nor at which frequency it should be done. We consider this a question for the ones 
responsible for the archiving. The same applies to the juridical aspects; what you can and 
what you can’t archive etc. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                
1 See chapter 5.3.1 “Which websites should be archived?”, p.17  
2 See chapter 10 “Definitions”, p.37 
3 See chapter 10 “Definitions”, p.37 
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2. Global research 
Today there are many digital archiving projects going on around the world. These 
projects are driven by numerous organisations, i.e. agencies, universities and libraries. In 
this chapter an overview of these projects will be done, to get a view of what the most 
active countries and organisations in the area of archiving are doing. 
 

2.1 Countries 
Australia 
Australia is known for its archiving traditions. Their electronic system for long-term 
archiving e-mail with metadata is what they are most proud over. Already in 1983 
Australia determined that there is a must to be able to archive e-documents just as good 
as paper-documents. National Archives of Australia4 (NAA) can’t archive all documents, 
at the moment they do a selection of what to archive. (Ruusalepp, 2002)  
 
To make it easier for agencies, NAA has developed guidelines for how to archive e-
documents. NAA was one of the first in the world to produce guidelines for web related 
information. There is also a metadata standard for agencies to further simplify the 
archive process. Australia is a bit critical to the fact that it’s mostly Charles Dollar that is 
represented as a source for knowledge in the area of archiving. (ibid.) 
 
Italy 
In the year of 2004 all Italian agencies will archive their documents in digital form. Italy 
has put a lot of effort into electronic signatures to verify and validate e-documents. In 
1997 a new law was introduced to strengthen the juridical aspects of archiving. (ibid.)  
 
Canada 
Canada has put a deadline to the year of 2004 for when public information on 
governmental agencies should be reachable online for the public. An edition to their 
archive laws was made in 1998 which makes them well prepared. (ibid.) 
 
The Netherlands 
In 1991 it was stated that the Netherlands was falling behind in the area of digital 
archiving. The first studies started in 1998, where information was archived following 
guidelines. In 2000 they decided to start a real digital archive for word-files, e-mail and 
simple databases. (ibid.)  
 
Switzerland 
Switzerland has been archiving statistic data electronically for almost 25 years. Through 
this they have gotten an insight of what’s needed to archive e-documents and started the 
preparations early. Switzerland has a very good structure, laws and distribution that 
should be possible to adapt in other countries. They use a federal structure and therefore 
get a decentralized system. Changes in the archive laws were made in 1997 thus making 
Switzerland well prepared juridical. They mostly uses magnetic tapes for archiving. (ibid.)  

                                                
4 The official website can be found at the following address: http://www.naa.gov.au  
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Great Britain 
Great Britain is a very active country when it comes to archiving. A deadline for when 
they will be able to handle all public documents has been set to 2004. Also universities, 
libraries and museums are pushing the development of electronic archives forward. 
Great Britain has also developed a standard for preserving electronic information. They 
have no modern laws for archiving; they base their laws and rules on the “Public Records 
Act” from 1958. During the years 1996 and 1997 several guidelines was developed as a 
complement to the old “Public Records Act”. (Ruusalepp, 2002) 
 
Germany 
When Germany reunited in 1990 the ideas of preserving digital information began. Since 
1992 about 23000 documents has been archived digitally. In 1998 the DOMEA5 project 
was launched, it investigated methods and possibilities to archive information in digital 
form. The unit for archiving in Germany can only recommend, not command. This has 
started cooperation between agencies and focus has been put on design and structure 
instead of the problems of archiving. (ibid.)  
 

2.2 Organisations and projects 
National Archives and Records Administration (NARA) 
NARA has archived digital information since the 1970’s. NARA has launched a project 
called ERA6. ERA is based on the OAIS7 model and relies on XML as the technical 
solution; there has been cooperation with the interPARES project. ERA has resulted in 
numerous working prototypes. (ibid.) 
 
San Diego Supercomputing Centre (SDSC) 
SDSC8 has been involved in the development of tools and applications for preserving 
digital information. They have also made prototypes for the management of complex 
documents on geographically distributed data archives. They have worked for an object 
based solution. (ibid.)  
 
SDCS has also looked at the requirements for the infrastructure. In test-systems they 
have handled millions of e-mails at the same time, complex GIS-files and web pages. All 
this is achieved with XML and the help of High Performance Storage System (HPPS). 
(ibid.) 
 
The CAMiLEON project 
The Creative Archiving at Michigan and Leeds: Emulating the Old on the New 
(CAMiLEON9) is a project that looks on the possibility of emulating as an archive strategy. 
With the help of emulating you should be able to use the existing systems with 
techniques that don’t exist today. They investigate how long the emulation strategy lasts, 
if the functionality is maintained and evaluates if emulations is a good strategy for 
archiving. (ibid.) 

                                                
5 The official website can be found at the following address: http://www.kbst.bund.de/domea/  
6 The official website can be found at the following address:  
http://www.archives.gov/electronic_records_archives/index.html  
7 See chapter  4 “The OAIS model”, p.12 
8 The official website can be found at the following address: http://www.sdsc.edu/  
9 The official website can be found at the following address: http://www.si.umich.edu/CAMILEON/   
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3. Useable research 
This chapter contains what we consider to be relevant research for this report. Each 
paragraph will start with describing research from a historical perspective, where the 
main purpose and result with the research will be presented. Afterward we will describe 
what part of the research we will be using in our research. 
 

3.1 The DAVID project 
The DAVID10 project is a Belgian project that was initiated in 1999 by the Fund for 
Scientific Research Flanders. DAVID is a cooperative project between the Antwerp City 
Archives and the Interdisciplinary Centre for Law and Information Technology of the 
University of Leuven. (DAVID, 2004) 
 
The main purpose with this project has been to develop guidelines for how to manage 
and preserve digital material. The final result has been built up with the help of a few 
freestanding investigations, which has been put together in the end of the project to 
transform into a comprehensive manual11. This manual, only available in Dutch at the 
moment, was published in early January 2004. Even if the DAVID project has officially 
ended, the manual will be updated in regular intervals by the former participants. (ibid.) 
 

3.1.1 Appliance of research in the DAVID project 

One of the free-standing studies that have been made within the frames of the DAVID 
project has been performed by scientists Filip Boudrez and Sofie Van den Eynde. This 
study resulted in a report where the scientists elucidate the importance of archiving 
websites. The report engrosses in both an organisational and technical level, and the 
scientists also describe the juridical aspects that you have to take into consideration 
when archiving websites. (Boudrez and Van den Eynde, 2002) 
 
The research that has been made by Boudrez and Van den Eynde will be of great 
importance for our research. We have found many similarities in the way these scientists 
have worked when producing their report, and the research we are up against with this 
survey. We believe that these two scientists have covered the relevant problem area in a 
both interesting and educational way, and unlike many other scientists they have also 
presented an interesting solution for how to do when archiving dynamic websites.      
 

3.2 The Smithsonian Institution  
The Smithsonian Institution, founded in 1846 in USA after the recognized British scientist 
James Smithsons, is the world’s largest museum complex and cultural scientist 
organisation.  Within the institution research of both national and international character 
is done, where they constantly searches for phenomenon’s that can be related to science 
in history, biology, geology and archaeology. (SI, 2004) 
 
The fundamental purpose of the Smithsonian Institution is to create a thorough 
understanding of the American identity. They intend to reach this purpose by investigate 
America’s history, and to build a multifaceted picture of the development that through 
the years has characterized the American population and its country. (ibid.) 
 

                                                
10 DAVID stands for ”Digitale Archivering in Vlaamse Instellingen en Diensten”, which in English means  
”Digital Archiving in Flemish Institutions and Administrations”. 
11 The manual is available on this address: http://www.antwerpen.be/david/ [Only available in Dutch!] 



6  

3.2.1 Appliance of research at the Smithsonian Institution 

The Smithsonian Institution has since 1995 used the Internet as a media to spread 
information concerning the institutions programs, research and exhibitions. In the same 
rate as the Internet has developed during the last decade the institution has increased 
their electronic content. This action has resulted in material being published exclusively 
on the Internet, which has brought a new way of how to archive the historical 
documentation. (SIA Records Management Team, 2003) 
 
To determine what problems that exist when preserving websites and to find a suitable 
solution to preserve the Smithsonian Institute’s websites, they hired the consulting 
company “Dollar Consulting” in 2000. This cooperation resulted in a number of 
recommendations for how to preserve the institution’s websites. These recommendations 
were adopted, and in the end of 2002 the Smithsonian Institution could present the first 
concrete guidelines for how to archive their own websites. (ibid.) 
 
The research mentioned above has an interesting character considering the institution 
behind it. We have also found some interesting points between the Smithsonian 
Institution’s research and the research we are about to make. However there is a 
problem with the Smithsonian Institution’s research. 95% of the websites that the 
Smithsonian Institution have published are static websites (ibid.). Therefore they have in 
their research not considered any problems relating to archiving dynamic websites. On 
the other hand they have created a rich picture of how to archive static websites, which 
will be of interest in our research. 
 

3.3 The Royal Library 
The Royal Library (Kungliga Biblioteket) is Sweden’s National Library. The foundation, of 
what was to become the Royal Library, was set in 1661 when an ordinance established 
that all Swedish book printers had to send in two examples of every publication they 
printed to the Royal Majesty’s Office. The Royal Library was developed out of this 
ordinance, and is located in Sweden’s capital; Stockholm. (The Royal Library, 2004) 
 
The Royal Library's most important task is to collect, preserve, describe and supply 
documents that have been published in Sweden over the years. This includes mostly 
paper based sources but recently they have started working with electronic publications 
(e-publications). Swedish citizens have the possibility to read these e-documents only 
within the library, due to privacy rules you can’t have a loan of any e-documents outside 
the library. (ibid.) 
 

3.3.1 Appliance of research at the Royal Library  

The Royal Library has driven the project Kulturarw3 since 1997. The main purpose of this 
project is to collect, preserve and supply all Swedish e-publications on Internet. The 
Royal Library considers the Swedish web-environment as a part of its cultural heritage 
and therefore it must have the same priority as other Swedish publications being 
preserved in libraries. (Kulturarw3, 2004) 
 
To collect the Swedish websites Kulturarw3 uses special applications, which are based on 
a couple of predefined criteria’s, which scans the Internet and then stores the relevant 
websites. The collection is made in regular intervals, and since the project started they 
have scanned the Internet for Swedish websites and stored them ten times. (ibid.) 
 
A private person has the possibility to use the archive of Swedish websites. Due to legal 
aspects it’s only possible to use the archive in the Royal Library’s locals, and you have no 
option to copy any of the collected material. (ibid.) 
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The research that the Royal Library stands for, in the form of Kulturarw3, is mainly in 
interest for us since it’s the only known project in Sweden that can be categorized under 
the area of archiving. There is however some peculiarities in their solution that doesn’t 
match with the purpose of our research. The most prominent difference is the attitude 
they have when it comes to websites with dynamic content, they treats it like it was 
static material. This shallow point of view contributes to our decision to only use their 
research when we discuss static material. 
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4. The OAIS model 
In this chapter we will describe the reference model that many relate to when they talk 
about long-term archiving of electronic information.    
 
NASA has compiled a model that treats the phenomenon of preserving information in 
archives. The model is called Open Archival Information System (OAIS). The model is a 
reference model, which brings up different aspects for preserving information in OAIS. 
The model works like a framework for archival systems, where they bring up vital 
functions in an information preserving archive. According to NASA OAIS is an archive, 
containing an organisation of people and systems that has accepted the responsibility to 
preserve the information and making it available for the proposed target group. (CCSDS, 
2002) 
 
The system environment 
The environment OAIS collaborates with has three actors: Producer, Management and 
Consumer (see figure 1). 
 
 
 

 

• Producer – The person or client system that adds information for preservation. 
• Management – The different policies that are applied in a wider perspective, 

where management is a component in a wider policy domain.  
� Consumer – The person or client system that interacts with OAIS’s services to find 

and acquire the relevant information. The proposed target group is Consumers 
who should understand the archived information.  

 
Information packages 
NASA believes that the information that is being transported between OAIS and its actors 
are of a certain character (ibid). Because of this they have defined the concept 
information package. An information package is a conceptual container of two types of 
information; Content Information and Preservation Description Information (PDI). These 
information packages can appear in different shapes, depending on sender, content, 
receiver and the relations that exist when an information package is transported. (ibid.) 
 
NASA defines these three types of information packages in OAIS: 
 
� Submission Information Package (SIP) is the packages that are sent to OAIS by a 

Producer.  
� Archival Information Packages (AIP) is one or more SIP’s that have been transformed 

for preservation.  
� Dissemination Information Packages (DIP) is the information packages that a 

Consumer receives after requesting information from OAIS. DIP consists of AIP’s 
requested from OAIS. 

 

Figure 1 - The environment of the OAIS model 
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OAIS makes AIP visible for the target group, according to NASA’s definition. 
 

4.1 Functional model of OAIS 

 

 
 

Figure 2 - An illustration of the functional model of OAIS 

 

 

In this model of OAIS (see figure 2), the system is divided into six functional entities and 
related interfaces. The model only shows central information flows. The lines combining 
the entities identify communication routes in both directions; the broken lines are broken 
only to clarify the model’s overview. (CCSDS, 2002) 
 
Ingest 
This entity adds services and functions to receive SIP from Producers; it also prepares its 
content for storage and management within the archive. The entity’s functions involves 
receiving SIP, control of SIP, generating AIP, produce describing information from AIP to 
be inserted in the archive’s database and coordinates updates for storage in the archive. 
(ibid.) 
  
Archival Storage 
This entity adds services and functions for storage, maintenance and recycling of AIP. 
The entity’s functions include receiving AIP from the Ingest entity and adding these for 
permanent storage. It also manages the storage hierarchy, updates media where storage 
is made, control checks, add critical recovery capacity and add AIP to the Access entity to 
complete an order. (ibid.) 
 
Data management 
This entity adds services and functions for populating, maintenance and access to both 
describing information that identifies and documents the archive’s possession and 
administrative data used for handling the archive. The entity’s functions include 
administration of the archive’s database functions, make searches on data and produce 
reports based on the searches. (ibid.) 
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Administration 
This entity adds services and functions for the total procedure of the archive system. This 
entity’s functions include negotiations of consignments; for example agreements with the 
Producer, check consignments to ensure that they meet the standard of the archive, 
keep the system’s hardware and software configurations. The entity also adds 
surveillance possibilities, inventory of the archive’s content and updating it, establish 
standards and policies. Finally it adds customer support and activating stored requests. 
(CCSDS, 2002) 
 
Preservation Planning 
This entity adds services and functions to supervise the OAIS environment, and adds 
recommendations to ensure that OAIS’s information remains accessible for its target 
group. The entity’s functions include evaluating of the archive’s content and periodically 
recommend information updates to migrate the content of the archive. It also develops 
recommendations for policies and standards, supervises changes in the technology’s 
environment and in the target group’s demands. The entity also develops detailed 
migration plans, software prototypes and test plans to make implementation of migration 
tools possible. Furthermore the entity designs templates for information packages. (ibid.) 
 
Access 
This entity adds services and functions that support the Consumer determination of 
description, localization, existence, availability of information stored in OAIS and allows 
Consumer to request and receive information products. The entity’s functions include 
communication with the Consumer to receive a request, coordinate the request, generate 
and deliver replies to the Consumer. (ibid.) 
 

4.2 Preservation of information 
According to NASA it doesn’t matter how well a functional OAIS keeps its content since it 
sooner or later must migrate much of it to another media and/or another 
hardware/software environment. The digital media of today can usually be kept for a 
couple of decades, and then the loss of data becomes so extensive it can’t be ignored. 
(ibid.)  
 
NASA defines digital migration as transfer digital information, with the purpose to 
preserve it within OAIS. It differs from other transfers in three central attributes: 
 
� Focus is set on preservation of the entire information content. 
� The implementation of the new archive’s information is a replacement of the old 

archive. 
� Full control and responsibility for all aspects of transfers within OAIS. 
 
Types of migration 
It’s possible to identify four primary digital types of migration, says NASA: 
 
1. Refreshment 
A digital migration where a media instance, containing one or more AIP’s, is replaced by 
a media instance of the same type by copying the bits on the medium used to hold AIP’s 
and to manage and access the medium. As a result, the existing Archival Storage 
mapping infrastructure, without any changes, is able to continue to locate and access the 
AIP. (ibid.) 
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2. Replication 
A Digital Migration where there is no change to the Packaging Information, the Content 
Information and the PDI. The bits used to transfer these information objects are 
preserved in the transfer to the same or new media-type instance. The difference 
between Replication and Refreshment is that Replication may require changes to the 
archival storage mapping infrastructure. (CCSDS, 2002) 
 
3. Repacking 
A Digital Migration where there is some change in the bits of the packaging information. 
(ibid.) 
 
4. Transformation 
A Digital Migration where there is some change in the content information or PDI bits 
while attempting to preserve the full information content. (ibid.) 
 
Migration problems 
These types of migration demands a detailed view of what might be involved in 
implementation-approaches relevant in the context. It’s also important to remind that for 
any API, the OAIS must first identify what the content information is. A PDI can only be 
identified when this is done. If you can identify a PDI you can also identify what the 
content information is. There is no definition on what should be considered as content 
information, since it’s defined by individual APIs that are created and stored within OAIS. 
(ibid.) 
 

4.3 Summary 
We can conclusively establish that the OAIS model is a very abstract model that allows 
open solutions. It contains all vital parts that an archive system should have, and 
describes relations and entities that are involved in open archival systems. You can’t say 
that there is any definition that states that this is the best way, but the model contains 
guidelines that can work as a framework for what an archive system should be able to 
handle and contain. Thanks to the openness of the model, it’s the most general model 
that can be applied for preserving digital information. Further delimitations can’t be 
made, but it’s not the purpose of this model either. This model is used for many solutions 
in archiving systems around the world, and the references in these solutions are based 
on the OAIS model. 
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5. Archiving websites 
This chapter focuses on vital questions about archiving websites. The goal is to create a 
relevant clarity of the available solutions within the area of archiving. 
 

5.1 Why should we archive websites? 
Websites have been looked on as a tool to publish short-lived information without any 
historical significance. This way of looking on websites has gradually changed. Many 
countries today have launched investigations to find out how to preserve the websites for 
the future. The same way as it’s been done with paper-based information. (SIA Records 
Management Team, 2003) 
 
Why should we archive websites, and do we have to archive all types of websites that are 
present on the Internet today? There is one important cause to why we should archive 
these websites. Paper-based documents and other documents are kept by agencies as a 
physical proof of how the errand has been initiated and managed (Wessbrandt, 2003). It 
appears obvious that documents that only exist electronically also must be preserved by 
the same causes as physical documents. 
 
It’s also important to save websites for its content, for the information it contains. 
Websites have been used from the beginning to spread information. In the dawn of the 
Internet much of the website’s information also existed in physical documents. But as the 
Internet and its websites developed it got more usual with unique information existing 
only on the Internet. This is what makes it so important to archive this information, so it 
can be preserved and accessed in the future even if the website doesn’t exist online 
anymore. (Boudrez and Van den Eynde, 2002) 
 
There are also needs to archive other things on a website except the information. The 
websites have developed drastically during the last decade. If there are no websites 
preserved of the development’s different stages, how will we then be able to see how the 
websites and the Internet have developed? We must save these websites as evidence of 
how they looked, how they were built, what programming languages that were used, and 
what information they contained etc. There is also a cultural motive to save websites; 
they can show how the society looked like at a certain time, just as well as books and 
pictures. (ibid.) 
 

5.2 Quality requirements 
According to the research that has been done by the DAVID project, and at Smithsonian 
Institution, there are a number of different quality requirements a website must fulfil 
before being archived. These requirements are the same for both static and dynamic 
websites:  
� All necessary files to get a detailed reconstruction of a website must be archived 

(text, pictures, style sheets, log files, databases, user profiles etc.). 
� Main files (i.e. index.html) and subfolders must be stored in the same folder in the 

archive. 
� File structure and filenames should be copied as close as the originals as possible. 

Web pages with a static content should keep their original name, web pages with 
dynamic content should have filenames that are as close as the originals as possible.  

� Internal links should be given a relative pathway and external links an absolute 
pathway. All archived webpage’s links should point to the archived web pages and not 
to the web pages online. With comments in the HTML-code it’s possible to tell what 
addresses these links pointed at.  
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� Active elements, as date and visit logs, should be deactivated. This kind of data can 
be transformed to metadata. 

� Dependence on hardware, software, protocols etc. should be limited as much as 
possible. An archive should be as system independent as possible. The data files that 
make a webpage should be as standardized as possible. 

� All parts of a webpage should be archived at once. 
� The archived information is securely stored by the responsible organisation, and the 

description on it is based on the accompanying metadata. 
 

5.3 What should be archived? 
Internet has expanded greatly the last decade. The fact that it’s impossible to measure 
its size or how many that is using it is an evidence of its size and usability. A popular 
measure is to count the amount of registered domains in the world (Axelsson, 2003). In 
figure 3 is an illustration of how much the amount of domains has increased. 
 

 

Number of domains  
on the Internet,   
year 1994 - 2003 
  

1994 3 900 000 
1996 12 900 000 
1998 36 700 000 
2000 93 000 000 
2003 171 000 000 
  

Figure 3 - Overview of Internet’s increase of domains (Source: ISC) 
 

From this illustration you can easily draw the conclusion that Internet is huge. If you 
then think of the amount of information that exists in each domain, it’s obvious that 
Internet’s size, growth and structure make the archiving of the content to a big problem. 
  

5.3.1 Which websites should be archived? 

In the research about archiving websites it has often occurred a selection based on the 
organization’s desires and needs. The research that we have taken part of has done their 
selections on different criteria’s: 
 
The DAVID project  
The purpose of this project has been to develop a suitable solution for how to manage 
and preserve digital information (web pages have been considered a subset of this 
information). (DAVID, 2004)  
 
The DAVID project group has worked after the fundamental values that the entire project 
builds on. The project is created to make it easier to manage digital information within 
Belgium’s agencies. Since it’s created for Belgium’s agencies it’s no surprise that they 
have put their focus on websites belonging to their own agencies. (ibid.) Boudrez and 
Van den Eynde also mention other types of websites that might be archived, for example 
archiving websites that have a cultural value.  
 
Smithsonian Institution  
The purpose with the research at the Smithsonian Institution has been to find a solution 
to archive the Institution’s own web related material.  In this case it’s easy to tell what 
web pages that have been selected for preservation. The vital is to save the Institution’s 
own information, and to preserve this in the same way that they do to preserve objects 
that has a historical value for the Smithsonian Institution. (SIA Records Management 
Team, 2003) 
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The Royal Library:  
The Kulturarw3 project has adopted a rather controversial decision for the selection of 
what to archive. They are determined to archive every Swedish website that is on the 
Internet. Except that they only collect Swedish websites, they haven’t done any other 
limitations in their selection. (Kulturarw3, 2004) 
 
A complete scan is made to make sure that all Swedish websites on the Internet are 
identified. Since many Swedish websites are other than the nation specific domain (i.e. 
.com, .net, .nu etc) it’s a must to perform this scan. (ibid.) 
 
Based on the discussion above, where we’ve created an overview of the selection 
process, it might be interesting to move this discussion to the websites we will focus on 
in our research. 
 
In the following chapter we mention the concept 24/7 agencies a couple of times. The 
goal that we want to achieve with our research will mostly be adopted to archive 
websites that can be categorized under this concept. 
 
We will in the following part of the report become engrossed in this concept, to clarify our 
selection decisions in a relevant and comprehensive way. 
 

5.3.2 The 24/7 agency   

The concept 24/7 agency comes from the Swedish government’s vision of a society 
where Swedish citizens have the possibility to get society-service any time. It’s the vision 
of Sweden’s future administration. (Ekroth, 2004) 
 
In the beginning the vision included guidelines and advice for Swedish agencies. The 
concept has developed and now there is a vision to include municipalities and county 
councils into the concept 24/7 agencies. (ibid.) 
 
The Swedish Agency for Public Management (Statskontoret) is the agency responsible for 
guidance, advices and recommendations of the concept 24/7 agencies (ibid). The 24/7 
agency’s official website, has published the following definition of the concept: 
 
”The concept 24/7 agency is user-oriented, and works effectively and openly with public 
service and is available for citizens and companies on demand. It informs about its 
activities and citizens rights and obligations of public relations in a clear way. It gives fast 
and fair answers irrespective of who you are and where you live in the country.” (Ekroth, 
2004)    
 
Since the concept of the 24/7 agency is a rather new phenomenon in the Swedish 
society, its still a lot of work for the different agencies to adapt themselves. The first 
official documents, dealing with the concept and its vision, was published in the 
beginning of 1998 in the Swedish proposition ”Statlig förvaltning i medborgarnas tjänst”. 
(ibid.) 
 
There is however a number of agencies that has partially adapted themselves to the 
criteria’s and measures demanded for an agency to be called a 24/7 agency. In figure 4 
we present a selection of these agencies: 
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Centrala Studiestödsnämnden (CSN) 

Riksförsäkringsverket (RFV) 

Rikspolisstyrelsen (RPS) 

Statens Jordbruksverk (SJV) 

Statens pensionsverk (SPV) 

  
Figure 4 – Selection of agencies that has begun the work to become a 24/7 agency 

 
We hope we’ve created a clear picture of our selection of relevant websites that we will 
use in our research in the discussion in this subchapter.  
 

5.3.3 What parts of a website should be archived? 

When you have decided what websites to preserve, there is another important decision 
to make; what parts on these websites shall be preserved?  
 
In the beginning, the using of Internet and its structure was rather simple. The web 
pages were almost only html-pages with pictures, linked together in a simple structure 
on a web server. At this time it was easy to define what contained the information on a 
webpage. (Boudrez and Van den Eynde, 2002) 
 
As the Internet expanded the development of websites advanced too. Nowadays there 
are scripts that add a new level of intelligence on websites. By using different script 
languages, such as PHP, ASP and JavaScript, it’s possible to add functions to a website 
that were impossible before. These scripts can execute applications imbedded on the web 
server. You can also connect to a database and get information from it presented on a 
website (Olsberg, 1999). Another way of presenting a website’s content has been made 
possible through Flash, which can make animations with a small size (Boudrez and Van 
den Eynde, 2002). This type of development has contributed to Internet’s increased 
dynamics.  
 
The integration between websites and an organisation’s other systems has also 
increased. Today it’s common that the information a user can reach through a website is 
stored on the organisation’s underlying systems (this often referred to as “the deep 
web”). (ibid.) 
 
This part of the Internet can’t be reached through traditional search engines, and it’s this 
type of information that can be associated with web pages being generated dynamically. 
According to Bergman (2001) this part contains about 400-550 times more information 
than the information that is available for users directly on a website. 
 
What can be concluded from the discussion above? It is, with Internet’s expanding 
situation, fairly tough to define what can be considered as information on a webpage. 
The information that used to be presented on simple HTML-documents is today presented 
in many different ways. Therefore it’s important to decide within an organization what 
parts to preserve. 
 
If we link the discussion above to the research this report is based on, we get some 
interesting information considering how they select what information to be labelled as 
relevant on their web pages.  
 
The DAVID project 
The persons within the DAVID project have worked to preserve both the content and the 
feeling of the interaction on the original website. This way of thinking is rather complex 
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considering the discussion above, and there are many problems that has to be solved 
before it can work properly. Boudrez and Van den Eynde mention the following aspects, 
to consider when working after these ideas: 
 
� What makes the website?  

There isn’t always easy to define a website’s exact boundaries. Therefore it’s 
important to develop this information.  

� The data file’s role for the interaction:  
There are many other data files than HTML-files on a website. The administration of 
these data files must be taken into consideration. If you want to preserve a dynamic 
website you have to keep the scripts, software, log files and databases since they are 
a vital part of the interaction between the user and the website. 

� A correct point-of-view of the website:  
The preservation of the webpage’s context is considered to be very important. A part 
of this context can be fulfilled by preserving the web server’s log files, and relevant 
metadata. The web pages that are a part of a larger information system are also 
suitable to preserve documentation; such as technical documentation, system 
requirements, manuals and database documentation. 

 
The DAVID project has concluded that the selection of what to preserve should not be 
done on a web page level. The selection should not be based on the existing information 
on these pages. The reason for this goes back to the fundamental way of thinking in the 
DAVID project. If you’re about to do a selection on a webpage level, among the files that 
builds the web site, there is a big risk that a vital part of the web site will be damaged. 
This can later contribute to complications when reconstructing the archived web site 
(Boudrez and Van den Eynde, 2002). 
 
When it comes to archiving static web sites there’s often no problem because of the 
simple structure (i.e. HTML-files, pictures and style sheets). The structure on the web 
server is copied, which makes a complete copy of the web server’s content with no loss 
of the original functionality. Preserving the log files might be interesting, to keep the 
contextual documentation. (ibid.)  
 
The DAVID project has, in our opinion, found an interesting theory about what to 
preserve on a website. Therefore it will be described in detail later on, when we compare 
the different models.  
 
The selection, of what to preserve on a dynamic website, is much more complex than the 
preservation mentioned above about static web pages. This has a logic explanation, 
considering that dynamic websites are created first after a request has been made to the 
web server. The content on the dynamic webpage is built based on the user’s requests, 
the user’s profile or the user’s preferences. (ibid) 
 
This leads to two vital questions: 
 
� What must be archived so the website can be used in the future?  

Since a dynamic webpage is dependent of the web server and the underlying systems 
it’s important to preserve the web server’s configuration, the software and the file 
management being used. These parts are critical to make it possible to view the 
information in its natural form. Even if the goal isn’t to keep the functionality you 
have to keep these parts since the information is built with them.  

� What parts must be preserved to keep the information?  
This is an interesting question, which directly creates more questions. A vital part of 
this question is to define what information on the current web pages really is. This is 
easier said then done, since every unique user creates its own information when 
interacting with the website. 
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According to Boudrez and Van den Eynde (2002) many different solutions has been 
developed on both questions mentioned above, there is however no complete solution 
says the authors. Of the alternatives mentioned as potential solutions emulation is the 
most concrete solution.  
 
Because you have to emulate the whole system, except the website, this solution is 
considered to be inconvenient in a long perspective, since you need a unique emulator 
for many of the web sites.  
 
Within the DAVID project a theoretical model has been developed that can be used to 
archive dynamic websites. This model is based on the questions mentioned above and 
brings up the elements needed for an appropriate solution. We will present an illustration 
of the model in figure 5 below.  
 
 

 
          
 
    
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DAVID hasn’t given the model above any specific name. We have chosen to call it “the 
three layer model”. The three layers that the name refers to are; content, logic and tools. 
According to Boudrez and Van den Eynde each layer is stored separately, if they have 
any archival value for the organisation. 
 
Content: The interface is preserved with so called snapshots. The dynamic web pages 
are transformed to static HTML-documents. In this way both the website’s interface and 
the way the information was shown can be preserved (Boudrez and Van den Eynde, 
2002). 

Interface Snapshots 
(Webpages, 
stylesheets, 
pictures) 

 

The three layer model 

Interaction Log files 

+ 
Information Databases 

Web server File server 

 
* Serverscripts 
* ASP-, PHP-, CFM-, JSP-files 
* Executables {*.exe}  
 

* Web browser 
* Plug-ins (t.ex. PDF-reader, Flash-player) 
 

 

Figure 5 – Overview of DAVID’s theoretical model (Source: Boudrez and Van den Eynde)   
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By doing this it’s possible to decrease the solution’s system dependency and the dynamic 
web pages can be shown in a regular web browser without the web server or its 
underlying systems. Just as you preserve static web pages, a collection of the remade 
dynamic websites with pictures and style sheets will stored. (ibid.)  
 
To get all information from a website the underlying systems are also stored. When it 
comes to the information in the underlying systems, Boudrez and Van den Eynde 
suggests that the information should stay there and that you archive these systems with 
an appropriate archiving strategy. 
 
The log files are also vital for the preservation of the information on the web site. With a 
log file it’s possible to find out what requests users has made to databases, and through 
this find out what information that has been collected. (ibid.)  
 
A discussion within the organisation about what information it needs should be done, to 
make the interaction on the web site traceable. In other words, with the help of the log 
files a definition should be made of what information to keep. If needed, the information 
that is usually saved in the user’s computer (cookie) can be saved in the log file instead. 
Just as the underlying systems, a suitable archiving strategy should be adopted for the 
log files. (ibid.) 
 
Logic: If they are required for the archiving of the website, the logical elements are 
copied directly from the web server. 
 
Tools: For a future query of the web site it might be a must to preserve an appropriate 
web browser and some necessary plug-ins. 
 
So what can we establish from this model? The separated archiving of the different layers 
has the disadvantage that a part of the web site’s functionality will be lost. The model is, 
however, thoroughly structured and almost system independent. 
 
Smithsonian Institution 
In the project at the Smithsonian Institution recommendations and guidelines have been 
developed, to determine how to archive the content on their own static web pages.  
(SIA Records Management Team, 2003) 
 
The reason behind this decision is simple, since it consists mainly of static web pages 
(95%) and the problems that occur when archiving dynamic web sites; they have 
decided to ignore the archiving of dynamic web pages. The belonging documentation that 
describes the content on these dynamic web pages is, however, kept. (ibid.)   
 
During the project a detailed plan of how to preserve static web pages has been 
produced, it also describes what formats that should be used in the preservation. (ibid)   
 
The Royal Library 
The project Kulturarw3 has used a rather odd way to decide what to preserve on a 
website. Since it is impossible today to tell what information we will need in the future 
they have decided to save it all This decision also has a financial background, it would be 
to expensive to pay someone to do the manual selection of what information to keep. 
(Kulturarw3, 2004) 
 

5.4 How should the websites be preserved? 
In this chapter of the report we will present a more concrete perspective of archiving 
websites. We will discuss how to preserve websites, from a general point of view.         
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5.4.1 Websites with static content 

Websites containing static material can be archived by doing a mirror of the website 
(Boudrez and Van den Eynde, 2002). This mirror is an exact copy of the data files; they 
have the same format, same file names and the same structure as the original on the 
web server.  
 
DAVID describes two different methods to catch a website for archiving: 
 
� A direct copy of the files on the web server. The mirror is created on the web server 

and is later sent to a suitable storage media for archiving (i.e. Magnetic tapes, DVDs 
etc). Either a copy is sent by the website’s creator which requires cooperation 
between the archivist and the creator, or the archivist gets the copy from the web 
server which requires full access to all files.  

� The archivist works alone and copies the necessary files through an offline browser 
(i.e. uses the “save as” function in a regular web browser like Internet Explorer or 
Netscape Navigator). By doing this you can save absolute links to relative links. The 
advantage with this towards an ftp-method is that the archivist doesn’t have to 
change the online content. The disadvantage is that you can’t catch old files, log files 
etc., only files that can be reached by any user is reachable when the website is 
saved. 

 

DAVID classifies web pages with Flash as static web pages, which has brought some 
problems when storing these web pages. In theory both methods should work, but tests 
has shown that the “offline method” doesn’t always work. The converting of absolute 
links to relative links doesn’t always work. Therefore it’s recommended that web pages 
with Flash content are saved in cooperation with the site’s creator. 
 
The Smithsonian Institute has a different method to preserve static web pages, see 
Figure 6. First the HTML-pages are converted to XHTML format. SI has used two methods 
for this; Tidy Utility (for DOS and Windows) and HTML-Kit. SI recommends that the DOS-
based version of Tidy Utility to convert HTML to XHTML and then HTML-Kit to validate the 
converted XHTML-pages after W3C standards. SI then recommends that you save the 
web pages in the TAR format, they recommend the windows based tool PowerZip to do 
this. 
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Figure 6 – Archival preservation method at Smithsonian Institution   
 
A problem occurred when the Smithsonian Institute tried this method. Web pages that 
were coded in an inferior way, in other words not following a standardized HTML 
language, caused troubles for the converting tools. SI had to manually edit and correct 
faulty HTML-code. Of course this won’t work when you’re archiving thousands of web 
pages.   
 

5.4.2 Websites with dynamic content 
To be able to store interactive web pages and keep them functional without the original 
web server and its software it’s a must to preserve more than the data files. Instead of 
archiving the original ASP-, PHP- and JSP-files, static HTML pages are captured. Special 
software (offline browsers), can be used to save the dynamic pages in a static HTML 
format (Boudrez and Van den Eynde, 2002). 
 
Offline browsers (web browsers) can be used to store copies of web pages locally so the 
user can use these web sites offline later on. The original files are converted and their 
suffix is changed to HTML format, so it can be used on any computer with a web browser. 
An example; a file named default.asp will be renamed to default.asp.htm or default.htm 
(ibid). 
 
The web browser takes snapshots of the web pages through a network. This procedure 
won’t always succeed without any problems. The following problems have been identified 
(ibid): 
 
� It might be hard to establish the exact boundaries of a website. Most programs are 

limited to taking snapshots found within the same URL, files outside won’t be stored. 
Other problems might occur when a website automatically forwards the user to 
another web site. Most programs demands that you decide how many levels that 
should be stored (how deep you want to follow the links). It’s important to know the 
amount of levels or else you might miss to store some parts of the web site. It’s more 
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usual that you store to many levels which might result in files from other web sites 
being stored, these files should be removed.  

� All websites can’t be archived by a web browser. This method is limited to websites 
(or parts of websites), that can be reached by any user. Websites on intranets or 
other inaccessible web sites can’t be archived with this method unless the archivist 
has the rights to access it. 

� Only the websites can be archived, log files, linked databases etc. won’t be stored 
with this method.  

� Snapshots can only be made on active web sites. Only the snapshots taken at a 
certain time are available. If the website has been changed many times between two 
snapshots the changes in between won’t be visible.  

� The second layer of “roll-over images”, server-sided image maps, DTDs and ZLS style 
sheets can’t always be stored. Some web browsers have big problems storing 
websites containing Flash.  

� Virtual folders: parts of a website are stored in virtual folders. Most web browsers 
can’t store the content in these folders when another server name is used in the web 
address. Another problem is caused by the absolute path in the virtual folder.  

� Taking snapshots is time-demanding and takes several hours on a big website. This 
causes problems on especially dynamic websites. For example news-sites that are 
continuously updated. It’s possible that changes are made during the capture of the 
snapshot, so the first and the last page stored might be different versions. 

� Errors might occur while taking snapshots. Non-functioning hyperlinks, unreachable 
files etc. If the website is updated at the same time its being captured errors might 
occur that can’t be solved. 

 
DAVID establishes that there are many disadvantages with using a web browser to store 
websites. However there are today no alternatives to capture and store dynamic 
websites. It’s important to select a web browser capable of checking the snapshots for 
errors.  A good web browser will automatically report errors. The log file generated by 
the web browser is an important indicator, but it’s not enough. Instead specialized 
programs should be used, for example http://validator.w3.org/checklink  and 
http://www.cast.org/bobby/.These programs can validate internal and external links, 
filenames, HTML-syntax, check that all necessary files exists, compability with specific 
web browsers, forms etc. It is very important that the links are in working condition. The 
reconstruction of the website is based on these links. Without correct links the 
mirror/snapshot won’t work. It’s possible to exclude e-mail addresses, external links and 
forms. Some problems can only be solved manually. 
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6. Methodology 
In this section of the report we will present and discuss the methodology aspect of our 
research.    
 

In this report we have studied different models and methods that are available today, to 
be able to find a general method or model that addresses the issue of digital archiving of 
websites. The internet, its nature as global information carrier as it is, has been our 
premier source for data collection. We have almost exclusively been conducting studies 
of literature, in which the information has been published on the Internet. We have also 
used information that has been brought to our attention from the National Archives, 
which has been of great help to us in finding information concerning archiving. By using 
this as a starting point for our data collection, we have been able to get deeper into the 
more specific area of interest which is relevant in our specific coherence. 
  
In our report, we have also conducted an empirical study, with the intent of being able to 
evaluate the different theories and methods that we have gathered information from. For 
this study we have chosen to perform interviews with people that can be considered of 
having knowledge in the area of archiving. In our empirical study we have conducted a 
semi structured form of interview. This means that we have followed our questions as we 
have prepared them, but that we have had a two-way communication with the person 
being interviewed. By doing so, we have been able to discuss different aspects that are 
considered to be relevant within the area of interest. (Lantz, 1993) 
  
Finally, we have conducted an analysis. In this analysis we have compared the answers 
that were given in our interviews, and compared them with the different methods and 
theories that we have addressed earlier in this report. By doing this, we will be able to 
acquire information that specifically addresses the area of interest. 
 
By doing this, we will in the end be able to reach results that will reflect upon the 
purpose of this report; suggestions for actions, decisions and conclusions concerning our 
specific area of interest. 
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7. Empirical study 
In this section of the report we will present the result from the empirical study which we 
performed. We will first present the purpose of the study, followed by an introduction of 
the people that we have interviewed, and their relevance in the context of this report. 
Finally we will describe the result of what has been brought forth during the study. 
 
The purpose of the empirical study 
The purpose of this empirical study is to evaluate the different theories, methods and 
models that we previously have investigated concerning digital archiving of websites. We 
have chosen to interview people that can be considered to be of interest in our specific 
area of interest. These people are considered to have the experience, and the knowledge 
that is required to be able to evaluate the content of information that we use in the 
theory section of this report. The persons have an experience that also gives them an 
understanding of the area’s complex nature, and its revolving factors that are involved in 
our specific area of interest. 
 
During the interviews that we conduct, we will use a semi structured form, which means 
that we will allow a two way communication to be able to address the complexity and the 
different factors that involves our area of interest. By doing this, we will be able to reach 
results that point out different possibilities, problems, actions and decisions that our 
theories considers. 
 
A presentation of the selected respondents 
The first person that we have chosen to interview is Karin Lindholm. She is an employee 
at the section entitled Datacentralen (DC) at The Luleå University of Technology. She has 
previously worked as a programmer, but now mostly works with system development 
and project management of the IT-architecture at the university. She is also involved in 
the work with a system called Stugglan, whose purpose is, amongst others, to store web 
resources revolving students, courses, finals etc, for long term preservation. 
 
The second person we have chosen to interview is Thomas Pettersson, head of the IT-
section at the county administrative board of Norrbotten. He has an education that 
started with economics, and has later complemented this education with a systems 
science education. He has previously worked with diary management systems when they 
were developed in 1993. He is familiar with systems that concerns diary management, 
document management etc. He also has some experience from working with an archiving 
system used by the county administrative board, called “e-akt”.  
 

7.1 Interview at Datacentralen (DC), Luleå University of Technology  
We met Karin at her work at DC at the university. We discussed the problematic that 
revolves around archiving websites. At DC they have currently not started any advanced 
form of archiving. They are currently only archiving the system entitled stugglan12. This 
form of archiving is limited by time, and is conducted in a simple way; they copy the 
entire website, exactly like it is. To be able to use the website, it has to be on the same 
system that is being used today. This means that when they change platform or 
computer system there will be no guarantees that you will be able to read the archived 
information. Karin says that this is not an issue of concern; since they save “the entire 
package” it will also be accessible for reading in the future. If you save all the code, all 
the software, its underlying databases, you will always be able to read the information if 
you run it in the same environment as before. If the environment were to change, you 
will have to preserve the old systems, and run parallel systems. Karin thinks that 
emulation is currently not a very useful option. She thinks it is probably a lot cheaper, 
and easier to print the information on paper, and then store it.  

                                                
12 Stugglan is a system that contains all information concerning courses, schedules etc. from a specific year. 
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DC currently has information that exists only in a digital form, which is not being 
archived. Instead they print out the information and then archive it, while other 
information is saved onto some kind of media in non-standardized formats.  
 
Karin has not noticed any increase in demand for archiving websites, although she has 
noticed that its being debated more frequent today. Karin believes that the problems 
concerning archiving is important if the information has a certain value, but that you 
have to make some kind of selection from the information. Otherwise the problem will 
evolve until it is no longer possible to manage.  
 
After these questions that where more general concerning our area of interest, we 
proceeded by introducing the DAVID model. Before we asked our questions we 
performed a showcase in order to show the DAVID model. 
 
Karin believes that the partition of the website into three layers seemed like a logical 
parting, might work very well in practice. Karin, however, feels that this method would 
not be applicable for DC, since you will loose a part of the functionality by implementing 
this method. Karin says that its dynamical capability will be maintained if you, as Karin 
mentioned earlier, saves “the entire package”. Karin also thought that it is probably 
better to save the entire system, as they do, in order to solve the problem with dynamic 
websites. Karin did however also think that it might be important to save the snapshots if 
you wanted to preserve its original logics. Karin also considers it to be fully possible to 
save complete files such as ASP, PHP etc. and then convert these into HTML.  
 
In order of making future use of tools that are being archived together with the webpage, 
Karin considers it to be a requirement for a common standard that states which tools 
that should be used for this specific purpose (i.e. archiving). It is also required to clearly 
state what has to be archived and how this selection will be conducted. This is the 
possibilities that Karin sees in order to succeed with future archiving. Karin will be 
mentioned as “respondent A” in the remaining parts of this report. 
 

7.2 Interview at the Administrative Board of Norrbotten, Luleå 
We met with Thomas at his work at the county administrative board of Norrbotten in 
Luleå. We performed the same kind of interview as with respondent A, starting with a 
presentation of the project and the purpose of our work. We then began our interview 
and discussed the general questions that concerns archiving electronic information and 
web pages. Thomas says that the county of administrative board do not conduct any 
form of archiving electronic information, but then realizes that they do archive some 
material. They have since 1986 been archiving diaries of different nature. There can be 
up to 150 000 diaries that have been filed. These documents are stored on magnetic 
tapes.  
 
There is however information that only exists on the Internet that they do not archive. 
According to Thomas, this means that if the webpage disappears so does the information 
upon it. The county administrative board also have about fifty forms that can be filled out 
on the Internet. These are not being archived today, but all errands are being printed out 
on paper. 
 
When we asked if the county of administrative board have noticed any increased 
demands for archiving websites, Thomas responds that he knows that he lacks directives 
concerning electronic archiving. Thomas would appreciate if the National Archives 
brought forth directives that would state how this should be done. Today there is not 
much being done in this matter (i.e. digital archiving). Thomas does however not feel 
any need for saving entire websites; it is the information itself that is interesting.  
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When we ask if emulation might be a useful approach, Thomas states that he probably 
thinks it is more reasonable to continually convert the information to a readable format, 
instead of emulating the systems or the tools. 
 
We then proceeded by asking more specific questions regarding the DAVID model. Also 
in this interview, we started with a presentation of this method. Thomas thinks that this 
method seems interesting, but that it might be dependent upon the type of business this 
involves. The county of administrative board does probably not have a need to preserve 
the interaction on a website. However, Thomas believes that DAVID has made a 
thorough partition of a dynamic webpage in the three layers. Thomas says that if you 
wish to preserve the dynamical websites appearance snapshots are essential. He also 
thinks that the method of converting files, such as ASP, PHP etc. to static HTML-files is a 
good idea. On the other hand, Thomas does not believe that you in the future will be able 
to use the tools that you have saved along with the web pages. It would in that case 
require a standardization of these tools. Thomas will be mentioned as “respondent B” in 
the remaining parts of this report. 
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8. Analysis 
In this section we will analyze the material that we have gathered in the empirical study. 
By connecting the gathered material with this report’s theoretical section, we will create 
an increased understanding for the chosen models and methods, and their practical 
suitability. 
 

8.1 Analysis of models and methods 
We have during the empirical study collected interesting and multifaceted material. In 
order to create an understandable and easy to read analysis, we have chosen to follow 
the same structure that we have used earlier in this. We will start from the research we 
have chosen to focus on in this investigation and to categorize this material under its 
respective research. 
 

8.1.1 The DAVID project  

Since the solution that the DAVID project represents, its theoretical model, the ”three 
layer model”, is the only solution whose intent is to handle dynamical web pages, we 
have chosen to focus our empirical study with questions revolving around this model. 
This resulted into interesting discussions with the people we have interviewed, 
concerning the models structure, and the thought that works as a base for the model. 
 
We started our discussions by making a short presentation of the model. Immediately 
after this presentation we chose to ask the persons we interviewed what they thought of 
the DAVID projects solution. 
 
Respondent A said the following regarding this solution: 
 
“Sure it is interesting to divide the systems into three separate parts, and it seems fully 
viable, but the downside is that it seems to be losing part of its functionality.” 
 
Respondent B expressed himself in the following way: 
 
“As we look on this here at the county of administrative board, it is most important that 
you are able to store the information that is so to say the primary issue in this matter. 
But if you look on this in a greater perspective, there are of course organizations that 
wish to store more than the information. The division of the three layers seems logical, 
and for the organizations that wishes to preserve its functionality/interaction it seems like 
a good solution I think” 
 
Just as respondent A expresses herself; you will loose part of its functionality if you use 
the DAVID projects model, which we have pointed out previously in this report13. There is 
however a reason for this and that partially depends on the purpose of the DAVID 
projects main purpose.  Since they have been working with establishing guidelines for 
how to manage and preserve digital material they have strived for bringing forth a 
general solution14. As a part of this Boudrez and Van den Eynde mentions that they 
should limit a websites IT dependency15. This is also one of the basic ideas behind the 
“three layer model”. 
 
We can, however, state that both respondents considered the dividing into three layers 
to be interesting. They also agreed that this dividing seems practically viable.  
                                                
13 See chapter 5.3.2 “What parts of a website should be archived?”, p.19 
14 See chapter 3.1 “The DAVID project”, p.9 
15 See chapter 5.2 “Quality requirements”, p.16 
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When we asked the respondents if they would be able to apply this solution within their 
own organizations; respondent A then expressed herself in the following manner: 
 
“No I do not think that this solution is the best possible for us at LTU (Luleå University of 
Technology). We save the entire system the way it is, and therefore we can maintain 
both the information and the functionality. Since this is important to us, I do not see the 
three layer model to be a suitable option for us.”  
 
Respondent B gave a similar answer: 
 
“I can probably say that the information itself is what we value as most important. When 
it comes to preserving the functionality, and the user’s interaction with the website, we 
do not have any need for storing these parts within our organization at the present 
time.” 
 
What we can tell from the answers the interviewed persons gave, is that they presently 
will not consider applying the DAVID projects solution to their respective organizations. 
What could the reason be for this? Precisely as Boudrez and Van den Eynde mentions in 
their theory, they have had the intention of using the “three layer model” for archiving 
web pages belonging to the Belgian authorities16. Already here we can discern a clear 
organizational difference between the DAVID projects alignment against the way they 
work within the respondent’s organizations. 
 
Where they with the DAVID project has brought forth a general solution that you are 
supposed to be able to apply according to the Belgian authorities system environments, 
they have within the different persons being interviewed brought forth a solution that is 
adapted solely according to this specific organizations systems environment. This makes 
it apparent that the respondent’s attitude to this question, at the same time as it explains 
the complexity concerning our choice of suitable organizations in our empirical study. 
 
An important part of the DAVID projects solution has been to preserve both content and 
the feel of the original web pages17. We therefore asked if the interviewed persons 
believes it to be possible to convert dynamical web pages (that are created using ASP, 
PHP etc.) into static web pages, and by doing so preserving its original interface. 
Respondent A gave the following answer: 
 
”Certainly it is possible! Although you probably have to preserve its coherent 
documentation so that you might be able to include the logical character of these web 
pages. You should also bring forth standardized methods and formats to be able to 
perform this type of conversion.” 

 

8.1.2 The Smithsonian Institution 

In the theoretical section of this report, we find that the Smithsonian Institution Archives 
has developed their model for archiving websites according to the recommendations of 
Dollar consulting. This model has been developed upon the premises that the company at 
the time of the investigation only had about 5% dynamical web pages18. SI has therefore 
today (spring 2004) not presented any solution for archiving dynamical web pages. We 
can from the report SI made public (SI, 2003) state that they have managed to develop 
a model for archiving static web pages, but that there are also problems related to this 
model. The biggest problem is that the tools being used to convert the web pages into 

                                                
16 See chapter 5.3.1 “Which websites should be archived?”, p.17 
17 See chapter 5.3.2 “What parts of a website should be archived?”, p.19 
18 See chapter 3.2.1 “Appliance of research at the Smithsonian Institution”, p.10  
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XHTML is not fully functional19. SI has been required to manually change code that is 
inferior (mostly code that does not follow a standardized language). According to SI, this 
will be solved by presenting directives to web designers that state how these pages 
should be constructed, and how maintenance should be conducted within the company. 
However difficulties could arise when addressing outside web pages, where you do not 
have control over the possibilities of managing the construction and maintenance. 
 
Therefore, our analysis is that the model is better suited for static web pages, under the 
assumption that these are constructed (coded) in a correct manner. For dynamical web 
pages there is not much usable material to find in this model. SI has almost exclusively 
concentrated on static web pages that are within its own organization, and that you 
therefore have the possibility of affecting before the construction of the webpage has 
begun. 
 

8.1.3 The Royal Library 

As Kulturarw3
 is more focused on the preservation of static web pages, it was natural for 

us to put more focus upon the handling of static web pages and the methods used there. 
Since static web pages are not the main area of interest in this report, we have only 
asked shallow questions regarding this, and upon this we also received shallow answers. 
However, we have been able to bring forth interesting answers that concerns the usage 
of snapshots. 
 
In this reports empirical study, only one question reflects directly to Kulturarw3 and its 
methods being used for archiving websites, where we describe how you make snapshots 
out of the website. 
 
Respondent A said the following about this solution: 
 
“I do not see any value in this, although there might be some sort of cultural value upon 
looking at this, with a certain “charm”.” 
 
Respondent said the following about this solution: 
 
“This method might seem reasonable. However this is nothing that I feel that we have 
any need for. But the Royal Library has other requirements which they must fulfil. It is 
about finding a reasonable level to be able to handle this.” 
 
The answers from both interviews were different upon this question. This could mean 
that they have totally different values and understanding for this area of subject. Though 
we can in our theories state that this method20 may capture static websites, since these 
may be caught using snapshots. Considering the fact that the Royal Library does not try 
to specifically capture dynamical web pages or systems revolving this, there is also no 
special management for dynamical web pages, and therefore no method for how to 
archive dynamical web pages. 

                                                
19 See chapter 5.4.1 “Websites with static content”, p.23 
20 See chapter 3.3.1 “Appliance of research at Kungliga Biblioteket”, p.10 
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9. Results and reflections 
In this concluding chapter of the report we will present the result that our research has 
led to. We will also have a discussion of the reflections that has come up while working 
with this project.  
 

9.1 The results of the project 
Our intention with the report is to describe the project we’ve been doing in cooperation 
with Luleå University of Technology and the National Archives. The purpose has been to 
study the most relevant models, methods and tools that belong to archiving websites. 
Our ambition has been to clarify the models, methods and tools advantages and 
disadvantages. Our focus has been on 24/7 agencies websites.   
 
A vital part of the project has been to investigate how well these models, methods and 
tools can handle websites of a dynamic character, also known as dynamic websites. 
 
To live up to the purpose in the report and to get the answers we needed we have done a 
comprehensive literature study. Through this study we have got a good picture of what’s 
going on in this area, while doing this study we also selected the research that we 
considered to be of most relevance for the project. A theoretical reference frame was 
made from this study; it mostly describes the selected models and methods. 
 
An empirical study was then done based on this reference frame. In the empirical study 
we interviewed persons with good competence in the area of agencies and their needs of 
archiving digital material. From the respondent’s opinions and the theoretical reference 
frame we got the result that will be presented in this chapter. 
 
We will use the same structure as earlier in the report to present our result. The result 
from each of our selected models/methods will be presented; results that have a more 
general character will also be dealt with in this chapter. 
 

9.1.1 The DAVID project 
The dividing in DAVID’s three layer model is according to our respondents a logic dividing 
that seems viable. The three layer model is however probably not suitable for smaller 
organisations that only needs to archive websites with one or a few system 
environments.  
 
According to our respondents it seems possible to preserve the interface from the 
dynamic websites, by transforming these to static websites. An important part when 
doing this is that the accompanying documentation is stored so the original context also 
is preserved.  
 
However it’s important to point out that even if the three layer model describes a solution 
for archiving dynamic websites this is only done on a theoretical level and the model has 
never been tested in real life21. 
 
 
 
 
 
 

                                                
21 Based on the report ”Archiving websites”, by Filip Boudrez and Sofie Van den Eynde, published in July 2002.  
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9.1.2 The Smithsonian Institution 
Smithsonian Institution (SI) has developed a model for static websites, but according to 
SI’s report (2003) they have problems converting HTML to XHTML. A manual editing is a 
must to correct the erroneous code so it can be converted. We find this as unacceptable 
for the target group this report is done for. If this method shall be used it must be 
modified and adapted to the National Archive’s purposes. 
 
We have found a very important factor; to make the archiving process easier it is a must 
to have the archiving in mind when developing websites. If this is done it will be easier to 
archive the websites and it should make it easier to get the site structure and file formats 
too. 
 
SI’s model is not suitable for websites of a dynamic character. This statement is also 
strengthened by SI themselves in their report (SI, 2003) where they confirm that their 
own websites are primary built with static web pages and therefore they have left the 
essential problem in this report; how to archive a dynamic website. 
 

9.1.3 The Royal Library 

The method used in the kulturarw3 project is too adjusted to their project to be 
considered as an alternative for the archiving that the National Archives will do. A 
thoroughly modification of The Royal Library’s way of thinking is a must to make it a 
suitable alternative. Kulturarw3 also lacks the long-term thinking required for the National 
Archives. 
 

9.1.4 General results considering problems of archiving 
Our research shows that standards for methods and tools are probably a must to get 
organisations and agencies to seriously start their long-term preservation of websites. 
The experts we have interviewed suggest that the lack of standards and guidelines in the 
area of archiving websites complicates the archiving. Thus helping us to conclude that 
more research is needed before it’s possible to further develop the models and methods 
we have looked at.  
 
When performing the interviews with our respondents we clearly noted that the 
organisations are more interested to preserve the information on their websites. They 
consider the preservation of the dynamic character to be of subordinate importance. 
They can’t see any advantages with preserving the website’s dynamic functionality.  
 
Today there is no solution to completely preserve a dynamic website with full 
functionality. Some functions won’t work as they did when the website was “active”. 
 

9.2 Reflections 
During this project we have collected numerous of own reflections about this subject and 
its problems. This subchapter contains our own reflections that hopefully can be taken 
into consideration in the forthcoming research within this subject area. 
 
In our empirical study we noticed that agencies want someone to engage in this problem 
and develop relevant guidelines for how agencies should archive their electronic 
information. Today there is a definition of what an agency must fulfilled to be classified 
as a 24/7 agency. These requirements don’t however deal with problems around 
archiving information, what formats that should be used etc22. According to our analysis 

                                                
22 See chapter 5.3.1 “Which websites should be archived?”, p.17  
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of projects around the world they have similar problems in Germany; no agency with 
authority has said how to archive electronic information23. This has led to cooperation 
between different agencies and the lack of standards has put the focus on design and 
standards instead of the vital; the archiving.  
 
We consider the National Archives to be the organisation that should put this 
responsibility on its shoulders and develop standards for how agencies shall create and 
structure its information. Even if we aren’t experts in the archive laws content and 
extension; we believe that the National Archives should start the changes in that 
constitution. We have got the feeling that many problems considering archiving electronic 
information might be rooted in that constitution. For example; what’s an action and can a 
conversion be accepted as an original etc.  
 
We can finally state that this has been an interesting project but also at times demanding 
and hard. The research within this area is rather limited; which has brought 
complications to our research. Numerous times we felt that many projects that has 
developed a method to archive websites has excluded the problems considering dynamic 
websites. This has had a negative effect on us since the number of sources for 
information has been very limited.  
 
You can’t however ignore that this is an interesting subject and by the material we have 
read in our research it feels like many reports about archiving websites will be published 
within the next year. It will be interesting to follow the development and hopefully this 
project will give some support on the way to solving all problems considering archiving 
dynamic websites.  
 

9.3 Future research 
Of course we want to give a suggestion for future research. We believe a project group 
should be formed that can create a new model capable of archiving dynamic websites. 
The target group for this model should be agencies classified as 24/7 agencies 
considering their role in the society. This model should then be thoroughly tested in an 
extensive pilot-project to verify its functionality. If they succeed to develop a well 
working model that keeps the original website’s dynamic functionality and context it 
should be easy to sell it to other countries thus get some of the spent money back. 
 

                                                
23 See chapter 2.1 ”Countries”, p.7  
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10. Definitions 
In this chapter we will describe fundamental definitions that we’ve used in this report. 
This chapter is for information only, and should not be considered as research. It only 
exists to gain a better understanding of this report. 
 

10.1 Static web pages 
Static web pages are the most common type of web pages today, even if dynamic 
content gets more usual. Static web pages, according to NAA, is all content created on a 
webpage that is located on the web server, such as HTML structured text code with 
embedded media, pictures, sound etc. This content can only be modified if you manually 
change the code. On static websites all addresses are mapped to the direct location 
where the web pages are stored. 
 

10.2 Dynamic web pages 
A dynamic webpage does exactly what it sounds like, it creates it content dynamic. 
According to NAA it means that all information is stored in a database, and from given 
user preferences, user profiles, searches, web browsers and such the webpage is created 
dynamically to be suitable for just that user. Every user gets individual information that 
is shown on the webpage. Even if the final result is static the content is dynamic since it’s 
created directly when the user visits the website or refreshes the current webpage. 
 

10.3 Databases 
Today the use of databases is steadily increasing, probably because of their flexibility and 
possibility through questions presenting relevant data. When we talk about databases in 
this report we use the following definition: 
 
”A database is a collection of data, whose content continuous reflects condition and 
changes in a limited piece of reality, the object system. The database shall be easily 
accessible for different foreseen and unforeseen questions about the object system, its 
condition and development, questions of interest for different user groups in different 
usability areas.” (Sundgren, 1992) 
 
A database combined with a questioning component and a presentation component is a 
powerful combination, an example of such a combination is shown in the figure below. 
 
 

 

 

 
 
 
 
 
 

1. The user sends a request to the database on the server through the client. 
2. The server works on the request and the result is sent back to the user’s client. 

 
The reply that the user receives is only the requested data and nothing else, even if the 
user opens the received file no other information can be found except the one that was 
originally requested. This is the big strength with databases; you can easily give different 
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users the possibility to access different data. This is probably the reason behind the 
boom of databases on websites. 
 

10.4 Log files 
A log file is a text file that lists events. For example;  
A web server maintains log files that list every request that has been made to the server. 
The log files contains data about what software the user is using (what browser, what 
version, the users operative system, resolution etc). An analyze tool for log files can also 
gather information about origin, amount of visits, what pages that are visited, how long 
they stay on each page etc (Webopedia, 2004). If you’re using cookies you can log even 
more detailed information about the individual visitors. The log files are either created 
directly on the server or through the user’s browser (Tidningsstatistik, 2004). 
 
The DAVID (Boudrez and Van den Eynde, 2002) report mentions that if you can 
manipulate the log files on the servers for your own needs the possibility for archiving 
dynamic websites increases drastically. This might include such as saving the users 
cookies on the web server instead on the user’s hard drive. By doing this you totally 
change the possibilities to recreate a specific dynamic webpage that any user has visited 
previously.  
 
W3C (Hallam-Baker et al, 1996) has produced a suggestion to improve the presentation 
of log files. This format has the possibility to expand; you can include a large amount of 
data. With this format it’s possible to custom-make log files and they can still be read by 
general analytic tools. 
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