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8 History of a record, including who has had custody of it and changes that have occurred over time (CCSDS, 
2002) 
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Abstract. In this paper a new view of the life cycle of information is described. 
Information never dies. The constituentes for information are: the context in which 
information is born and flows, internal attributes which enrich and gives better 
understanding of information, and the tools used for managing distribution, dissemination, 
access and availability of information. 

Introduction 
In this paper1 we discuss the concept of information in relation to long-term 
digital preservation. This is a most acute question for all sorts of “preservation 
institutions”, such as archives, libraries etc. The society is today facing a problem 
that might stem from a momentary loss of awareness. The problem concerns the 
fact that if digital records produced today shall be accessible in the future we must 
secure this today. As Brand describes it:  

Due to the relentless obsolescence of digital formats and platforms, along with 
the ten-year life spans of digital storage media such as magnetic tape and CD-
ROMs, there has never been a time of such drastic and irretrievable 
information loss as right now. If that claim seems extravagant, consider the 
number of literate people in the world and how much work is "knowledge" 
work, which increasingly means computer work. The world economy itself has 
become digital. This is a civilizational issue. (Brand, 1999) 

1 An earlier version of this paper has been published in IRIS28 Proceedings 6-9 Aug, Kristiansand, Norway, 
2005. 



The Swedish National Archives and Luleå University of Technology are 
running the Long-term Digital Preservation (LDB3) research and development 
project with the aim to develop methods and models for long-term digital 
preservation. Key concepts are openness and trustworthiness since the electronic 
records should be physically and technically preserved in order to be possible to 
bring back and made available over time and thereby used in various citizen 
oriented solutions.  

Beginning our research, within the LDB project, naturally involved a literature 
review. Since our intention is to complement each other, in order to provide a 
broad view on the subject, the initial literature review made it clear that we 
needed a common view on what is to be preserved, data, information or 
knowledge. The reason for this is that it will have consequences for our further 
research as well as for what methods, models and techniques that will be 
developed and used. This paper, which is a result of the literature review, 
describes our common view on what to be preserved in a long-term perspective. 
We found information to be a common denominator in our research areas. This 
paper therefore discusses the concept of information as central for long-term 
digital preservation. Furthermore, we approach the issue from three different 
angles that are essential for digital information accessibility; context, embedded 
attributes, and information processing tools. These three angles cover different 
parts of the field of digital preservation that are slightly related to each other. 

The paper is divided in four main parts: the first part discuss the notion of 
information, that is, what should or could be regarded as data, information and 
knowledge, respectively. We continue with implications of this in the archival 
world, and discuss consequences of this from the archivists’ viewpoint. Thereafter 
we give an account of the embedded attributes of information in an Archival 
Information System (AIS) and finally we describe the role of information 
processing tools in the archival context. 

2 E.g. Library and Information Science at University of Stockholm, Computer and Systems Science at the 
Royal Institute of Technology. InterPARES, CAMiLEON, CEDARS, the Digital Archives Research 
Project at Edinburgh University Library and the UK National Archives in Great Britain, NEDLIB in 
Holland, the Danish National Archives, the EU project MINERVA, the National Archives of Australia, 
and OAIS, NARA, ERA and San Diego Supercomputer Center at the University of California San 
Diego in USA (Ruusalepp, 2005). 

3 In Swedish: Långsiktigt digitalt bevarande. 



The Information Life Cycle 
The term information is used with different meanings by different groups and in 
different contexts (Langefors, 1993) and there is no well-defined definition of the 
terms ‘data’ and ‘information’ (Checkland & Howell, 1998). A common and short 
definition is that information is interpreted data (Bratteteig & Verne, 2000). 
Hence, data is signs used to represent information (Langefors, 1993), or signs 
which carries with them the possibility to compose and/or transfer back the text, 
photo, music etc. from which it is derived. Thus, “bringing back” the file provides 
access to the information and we can start reading/viewing/listening but also 
interpreting and analysing the information existing in the file. This results in the 
creation of knowledge, that is, we learn from information.  

The central idea is that data become information by a process of interpretation 
(Langefors, 1993). The infological equation says that I = i (D, S, t) where I represent 
the information we can get through the interpretation process, i, which is operating 
on data, D, together with our pre-knowledge, S, during a certain time, t (Langefors, 
1993). Langefors states that “One of the central insights from infology is that data 
or texts do not “contain” information (knowledge) but will only, at best, represent 
the information to those who have the requisite “pre-knowledge”” (Langefors, 
1993, p. 30) and he also means that the infological equation is a representation of 
this.  

Dealing with information systems require a broad view of information, since 
using a computer implicitly involves information services of some kind, that is, 
we get service by being informed by data. According to Langefors it is necessary 
to define information as knowledge, since “information is knowledge and not 
physical signs” (Langefors, 1993, p. 113). He regards information as knowledge 
structured in such a way that it is communicated. Because of this it can also be 
stored, which leads to information being stored knowledge. 

Checkland & Holwell (1998) provides the view that information is a service 
that supports decision making within organisations. Data are facts and a starting 
point for mental processes. They introduce the concept capta, which is the result 
of selection of certain data (we pay attention to, create some new category or get 
surprised by the data). In other words, data that catches our interest transforms to 
capta, a consciousness of something. This signifies that turning data into 
information is done through a mental process and during that process the data 
changes form, and will ultimately lead to knowledge. Once we have selected, paid 
attention to or created some data, or turned it into capta, we relate it to other 
things or put it in a context, we attribute meaning to it, and by this we once again 
convert it, this time to information. This can be done individually or collectively 
and this process, selection and conversion of data into meaningful information can 



lead to larger structures of related information, or what we call knowledge. The 
interpretation process Langefors (1993) emphasizes is implicit in this reasoning.  

This is line with our claim – that information is not equated with knowledge. 
Just like data must be interpreted in order to become information, so must 
information be interpreted and analysed in order to be knowledge. Information is 
never the knowledge itself, the knowledge is within the knower (Goldkuhl, 1995). 
We agree with Langefors with his notion that in order to understand information 
people must have pre-knowledge. This we see as knowledges that consist of the 
ability to assimilate the information, but also to have an understanding of the 
information content, or the subject in focus. If these abilities are found, new 
knowledge is created. This can, in turn, be written down, or transferred to 
information again, and so the cycle evolves, in a never ending manner.  

Finally, when thinking of information it is necessary to be aware of the 
communication aspect. Based on Langefors, Göran Goldkuhl (1995) has 
investigated a communicative action view of information, and he claims that there 
is a producer of information whose action is to create information, which later is 
to be achieved by the information user through interpretation. Goldkuhl (1995) 
perceives that the infological equation stresses the information user, but never 
explicitly refer to the information producer.  

Information is thus created the moment someone (individually or in a group) 
thinks of an issue. When people’s ideas, or knowledge, are being shaped and 
transferred to a media they are made available for others to share. Hence, the 
knowledge has now once again become information and exists physically or 
digitally, available for people who need it in order to learn and increase their 
knowledge of something, for example in an organisation. This implies a very 
important phenomenon to observe – information never dies provided that it is 
preserved and used. It is constantly shaped and reshaped, evolving through time, 
picking up further information or loosing some parts but information is all the 
time under reconstruction. Information is a living concept, and forms a part in an 
ongoing process. 

When information is created, stored and retrieved digitally new problems arise. 
It is pertinent that digital information is available to the future society for e.g. 
legal, historical and democratic reasons. But how to achieve this? Numerous 
issues need to be addressed. Some of the important ones are: the context of digital 
information in relation to the provenance principle and appraisal of public records, 
the attributes of digital information and its interpretation, the limitations of digital 
information processing tools and storage media. This leads us to a new view of 
the information life cycle in a long term digital preservation context as shown in 
Figure 1. 



 
Figure 1: Our model of The Information Life Cycle in a long-term digital preservation 

context 

  

An idea is born in the mind/s of individual/s. The idea is then formulated as 
information and extra content information, that is embedded attributes, such as 
layout and colouring, is added. The information is then stored as a digital object 
where more information, preservation description information, is needed in order 
to preserve the context of the information. This is where provenance and appraisal 
is crucial. When the preserved information is used, with the assistance of 
processing tools, it is once again possible to transform the data into information 
which ultimately leads to new knowledge in the user/s. This is a constantly 
ongoing process and the responsibility for keeping this process alive lies on the 
archival community. 

We want to emphasise the concept ongoing and our circular view of the 
information  life cycle in contrast to the traditional linear view of information life 
cycle which implies that information might “die” at certain point of time (Wygant 
& Markey, 1988). This idea of living spiral is also supported by the Records 
Continuum Model developed by the Records Continuum Model Research Group 
at the University of Monash, Australia (Uppward, 2000). The coincidence of this 
model and our model of the information life cycle is that there are no end 
products: information and records continues to evolve in space-time. Our 
approach has its fundament in Informatics and Computer and Systems Sciences 



while the Records Continuum Model has its fundaments in Sociology and 
Archival Science. 

The Context of Information in the Archival World 
In the archival world we can notice that, based on the discussion above, what 
reaches the archives is information, in the form of records created by information 
producers. Archival sciences is the scientific study of the nature of archives, their 
importance and development, and the study of methods needed in order to 
preserve, make appraisals and to make archives functional. The nucleus is 
systematisation and the principles of order (Ulfsparre, 2005). The archival 
profession rests on two pillars, appraisal and to arrange and describe the content 
and the context of archives. The fundamental idea with archives is that they 
should be houses of memory that holds the keys to the collective memory of a 
society. In these houses archivists were seen as ‘keepers’ partly because nothing 
in the archives should be changed after the records were archived (Cook, 1997). 
We want to challenge this view and means that archives should be regarded as a 
living and participatory part of the society where the information is made 
accessible and useful to citizens. The archivists’ role would then be changed from 
keeper to facilitator.  

What, then, is a memory? It is to recall the past and its information, since a 
memory that only holds data would not offer us anything to remember if the 
means to interpret was not available. Furthermore, memories do, besides 
providing us the opportunity to remember, also plays the trick of forgetting. Until 
this day what is preserved in the archives is selections of information, they do not 
hold a complete and total storage of information.  

The Provenance Principle 
The provenance principle states that the original order or context should be 
preserved and explained, thus provenance stands for the origin of records and 
implies that these matters should be clear when records are being archived. The 
principle can be regarded as an apprehension of how archives are created, or as a 
method for how they should be managed when it comes to questions such as how 
to deal with making lists and appraisal, or in other words, what information is 
needed in order to make the archives functional and meaningful. The principle of 
provenance has in Sweden a twofold meaning, as work method but also as a 
guiding principle who will secure the preventive archival care (Backhaus, 2005). 
We regard the principle of provenance to state that it is information that is to be 
preserved since the context matters. Data without context is not possible to 
interpret and can never transform into information. Moreover, the principle of 



provenance inherits a conceptual interpretation – the societal perspective, which 
could be regarded as more appropriate in the digital age, but also a physical 
interpretation, which has to do with research. The organic context is however 
regarded as the most important to mirror (Cook, 1997).  

Records have both primary and secondary values, according to Cook (1997). 
Primary value reflects their importance to their creator, while secondary value 
concerns their use for researchers. The latter is further divided to evidential value 
– which reflects the importance for researchers when it comes to documenting the 
functions, programmes, policies and procedures of the creator – and informational 
values. Informational value concerns the content of the records and relates to 
persons, corporate bodies, things, problems, conditions etc.  

The moment the records are to be archived is interesting. As mentioned earlier 
it is information – not data – that should be preserved. We now have a situation 
where the interpretation vanishes unless written down as information. 
Furthermore, there must be added information of the information in order to 
secure the preservation of the context in which the original information first was 
produced. On the other end we have the situation when the information is asked 
for – that is, it should be brought back in order to once again be interpreted.  

To arrange and describe is to provide the devices necessary in order to be able 
to interpret the records, which is to secure that information is preserved. This puts 
specific demands on archivists, since despite all guidelines and regulations on 
how to conduct this, it ends up as an individual judgment. This shows the 
importance of analysis and planning of archives in advance of the actual archiving 
activity (Cook, 1997). In other words, it is better to take on a pro-active role as an 
archivist, than it is to afterwards try to fix things that could have been done in a 
better way.  

Appraisal  
Appraisal of public records is by the Swedish National Archives defined as 
destruction of public records or information in public records. Destruction of 
information in connection with transformation to another data carrier is regarded 
as appraisal if the transformation leads to loss of information, loss of possible 
ways to gather the information, loss of possible ways to search for the information 
or loss of possibility to confirm the authenticity of the information (Gränström, 
2005). As we can see IT has influenced this definition, new data carriers and new 
media are used that challenge the traditional way of performing the appraisal act. 
There is a need, according to Gränström (2005), to analyse in what way appraisal 
should be conducted within the IT community. Most essential to remember is that 
the use of the records, their potential, should never be jeopardised. In computer 



based information systems (IS) it is the principles for withdrawals- and work up 
of material, or the integrity and context of the archive, that are important to 
preserve, not the original order, since there does not exist one fixed order in 
computer based IS (Gränström, 2005). When it comes to appraisal the question is, 
what is sorted out – data or information? From which perspective should appraisal 
be conducted? Is it functions rather than individual records? And which way is the 
most suitable in the digital world? This implies that archivists should research and 
understand the functions and activities of archives. Archivists are active 
interveners and auditors in the archival document continuum (Cook, 1997). 

Information Structuring in Archival Science and Information 
Systems Sciences 
Functionality appraisal and systematisation and principles of order, we argue, 
show that the borders between archival science and information systems sciences 
are not easily detected. Instead there are a lot of similarities. Both archival science 
and information systems sciences deals with structuring information where the 
latter is especially concerned with the structure and order in computer based 
systems, whereas archival science takes on a more general grip.  

However, Burell (2005) argues that archival science might belong to the group 
of sciences that is especially influenced by IT. Similarities are found in the fact 
that the information system, within information systems sciences, is regarded to 
mirror the organisational activities, and thereby there exist linkages in the relation 
between information system – activities and archival creation – activities.  

The differences are that in information systems sciences are systems 
considered to consist of parts that together constitute the whole and in order to 
understand the whole it must be broken down in these parts (Burell, 2005). In 
archival science is the premise that archives should be viewed and 
shown/presented as one total system, and only occasionally be presented or 
separated into a partial archive. The reason for this difference is, according to 
Burell (2005) that the main purpose in system science is not to describe existing 
structures, but to create new information structures that are not influenced by the 
traditional archival classification. This implies that the concepts that are 
fundamental in archival science, such as record, document or archival record, has 
not the same dignity in systems science.  

Another difference, Burell (2005) states, is that for the archivist it might be 
obvious that the original structure is important to preserve, since this traditionally 
has been important. For a systems designer it is the abstract model that holds the 
structure of the information that is in focus, such as routines, functionality, event 
or occurrences, and data or object. In other words, information systems do not 



contain fixed archival records or archival series, which implies that a re-
formulation of the Swedish concepts archive and archival record could be, or 
maybe should be made (Burell, 2005). Furthermore, in information systems 
sciences methods do not deal with long term, “for ever” perspectives to the same 
degree as in archival science. This has not been detected as an issue in systems 
science until recently.  

There is a huge need for development of common platforms, according to 
Burell (2005), in order to secure the long term digital preservation of records. 
Standardisation is used in order to decrease problems with transference from one 
organisation to another. This implies that possibilities and limits of digital long 
term preservation because of archival reasons are not separated from IT 
development in general (Burell, 2005). It should be a concern for all authorities 
that are expected to keep digital files to develop and maintain IT platforms that 
can unite the need for preserving older technical solutions and at the same time 
safeguard the use of new techniques.  

The Archivist in the Digital Ages 
What are the implications of this, for the archivists’? Contextual information is 
the archivist profession’s legacy. Consequently, provenance-based retrieval of 
information, focused on form and function of records, and the context of creation, 
could be regarded as superior to subject- and content-based methods. The 
rediscovery of provenance and the richer understanding of creator contextuality 
are regarded to transform information to knowledge. Therefore the relevance of 
provenance should be interpreted liberally rather than literally, conceptually rather 
than physically, if the principle continuously will revitalise the archival profession 
in the electronic environment (Cook, 1997).  

Moreover, the traditional assumption of a one-to-one relationship between 
records and their creating administration is no longer valid – records are as 
changing and dynamic as their creating administrations. Cook (1997) also claims 
that IT professionals too often are concerned with efficient access and use of 
information. Because of this they lose sight of the essential qualities of integrity, 
completeness, accuracy and reliability, which is needed if the information will 
serve as evidence of actions.  

Unless institutions can thus be held accountable, which includes being accountable for ensuring 

that these qualities of “recordness” are present in their records-keeping systems, then any 

efficient access gained to information will be meaningless, for current and archival users alike 
(Cook, 1997, p. 40).  

According to Cook (1997) there has been a strong emphasis on information 
content over provenancial context, library cataloguing over archival description 



and also of treating electronic data files as discrete and isolated items rather than 
as part of the comprehensive, multimedia information universe of the record 
creator. There are challenges if we are to maintain the traditional view of records 
when all new electronic formats change the foundation for the traditional scenario. 
But even if the information and communication technology rearranges the record 
matters, we still have a world of information relationships, interconnections, 
context, evidence and provenance. Hence, the essence of the archivists’ task of 
comprehending and elucidating contextual linkages remains the same (Cook, 
1997). 

The new model of the information life cycle, described earlier, implies that 
archivists need new awareness, new skills, routines and work methods because 
their role will change in the future. What are the most adequate skills, routines and 
work methods in order to secure long term digital preservation? The question is 
still to be answered. However, in order to secure that the information is accessible 
and possible to interpret, archivists need to adopt new work practices. One of 
them is how to preserve the embedded attributes of digital information. This leads 
us to our second approach on the subject. 

The Embedded Attributes of Information 
As already mentioned, information can be a number of things. Allegedly one of 
the shortest, if not the shortest, correspondence between two parts was when 
Victor Hugo wrote a telegram containing only “?” to his publisher Hurst & 
Blackett, and got “!” in return. The correspondence concerned the publishing of 
his new novel “Les Misérables” and how it was doing. 

Getting the Most Out of Data 
Data needs to be combined in some manner to make information. The letters in 
this sentence is combined in a specific way to make words. The words are in a 
way just data in a more structured form. The meaning of the sentence is not 
inherent in its words or letters; it will need to be put in context to make sense.  

So a sentence is more or less meaningful when put into context. But there 
could be more information hidden than the sequence and combination of words 
(or letters) presents. The text may be formatted in special ways by making it bold 
or italic which leads to a slightly different interpretation of the actual text. There 
may also be differences in size or colour of the text, as well as different fonts. All 
of those visual features of the text make us interpret the data slightly different than 
if there had been no differences in the visual appearance. So even if this kind of 
information usually is regarded as not being part of the information to be 
preserved, the ability to include such information must exist. This has not been a 



problem earlier since a paper document also carries layout and formatting besides 
the actual information. Concerning information that is created digitally, and only 
exists in digital form, the problem to preserve layout and other visual attributes of 
information becomes more complex. Paper is a self contained carrier of 
information but digitally created information is only a stream of bits that need to 
be interpreted to a higher degree of information to be understandable to a human. 
This first step of interpretation is usually handled by a combination of software 
and hardware. 

Take for example a form in a web based information system. This form 
probably contains a heading and some labels. It certainly has a background colour 
and input fields are positioned in a specific manner, and some text might be bold 
to emphasise its value. If a user of this form fills in data and stores them, they are 
probably stored in some kind of database, and when the user wants to open the 
same form again, the data is presented in its corresponding fields. This is the view 
that the user is used to see, and for authenticity reasons this is the view that should 
be preserved. The performance model (figure 2) developed by researchers at The 
National Archives of Australia shows this concept in a rather simple way (Heslop, 
Davis & Wilson 2002). 

 

 
As shown in figure 2, the researcher is actually dealing with a rendering of 

data. This rendering is produced through a process involving hardware and 
software that acts upon a data file. The performance (in this case the rendition on 
the screen) is what is worth preserving as close to the original performance as 
possible. Both the data file and the hardware and software are replaceable as long 
as the essential parts of the performance remain the same. This can be compared 
to an audiovisual record (a film) where the nitrate film is not the prime interest for 
archiving, instead the performance of the film is what is of interest. (Heslop et al. 
2002) 

With regards to what is essential in a record, some non-essential characteristics 
are mentioned, for example the ordering of bytes in a data file or the data format 

     Figure 2: The Performance Model for a digital object (Heslop et al. 2002) 



of the document, whilst essential characteristics, in for example a word processing 
document, might be the actual content, formatting, colour, tables and figures. 
Determining which characteristics that are essential is a task for the archivist. 
(Heslop et al. 2002) 

Performance and Context 
Even if the performance is accurate, the context of the performance is of essence 
as well. Take a look at the classic example in figure 3.  

 
Most, if not all, of you probably read the content of the figure as “the cat” 
although the figure in the middle of each word actually looks exactly the same. 
This is due to the (presumed) context and your previous knowledge of the English 
language. In another context (or another language) perhaps the “correct” 
interpretation would have been the cht or tae cat. 

Let us say that the context of Figure 3 is construction machines. If the reader 
has background knowledge on the subject construction machines, the meaning of 
“the cat” has changed to a vague reference to a caterpillar or a bulldozer instead of 
perhaps a pet. This exemplifies the importance of context information, 
information about the information for the information to be understood and 
perceived in a reliable and trustworthy way, i.e. enacting the provenance 
principle. Even if it is archivists that are expected to judge what to be preserved 
and what is not to be, they will always benefit from tools that assist them in their 
task. In other words, what information processing tools that are available will be 
of great importance. Thus, we move to our third approach on the subject. 

The Role of Information Processing Tools in the Archival 
Context 
The latest year’s development of computers and software has been very fast and 
to a large extent unforeseeable. This has caused a number of conditions to change 
in society as we use the new artefacts (computers, PDAs, cell phones, tablet PCs, 
etc) for information exchange and dissemination. Large amounts of digital 
information have been created. At the same time, the technical evolution has 

     Figure 3: The importance of context (Preece et al., 1994). 



created a number of problems. The problems of software and hardware 
dependency are pointed out by Rothenberg (1999), the longevity of storage media 
by ZD Net Australia (2002) and the ultimate goals of accessibility and availability 
by Dollar (2000).  

Hardware and Software Dependency 
There is a clear difference between dealing with digital material and paper based 
material. Traditionally data has been printed on paper according to some format 
making the data readable at first sight. Shifting to another kind of data carrier 
(magnetic optical, disc, etc.) reduces readability because the following two 
reasons. Firstly, in a conventional hard disk data is stored by “magnetic” points on 
the surface of the disk. The distance from point to point is so small, that it is 
impossible for the human eye to read the stream of magnetic points on the disk. 
Hardware is needed to facilitate the mechanical access to the stored data. 
Secondly, even if we could read the optic stream on the disk (by using a very 
strong microscope) we are unable to understand the meaning the optical (bit) 
stream4. A bit has a single binary value, either 0 or 1. A bit stream is a contiguous 
sequence of bits, representing a stream of data. But what does a bit stream 
represent? A bit stream could represent different things, as described in figure 4: 

     Figure 4: What a bit stream represents. (Rothenberg, 1999) 

4 Bit is short for binary digit and makes up the smallest unit of data in a computer. A bit is a magnetic point 
on the hard disk. 



Making an analogy to the use of alphabetical symbols like the symbol “A” is 
readable and (at least in western cultures) understandable, but this is not the case 
for a bit stream. An interpretation facilitator (software) is needed in order to 
render the “meaning” of bit streams.  

Storage Media Longevity 
There are several kinds of storage media, such as hard disks, compact disks (CD, 
DVD), magnetic tapes, magnetic disks and static memory (Flash memory). Every 
kind of these media has an expected lifespan (ZD Net Australia, 2002).  

Media Lifespan 

Hard disk 3-6 years 

Magnetic tape 10-20 years 

Optical disk 10-100 years 

Magnetic disk 1-5 years 

Static memory 50-100 years 

From the table above it is easy to conclude that all data must be transferred to 
another media approximately in 3 to 100 years, at least once. 

Information Processing – Threats and Limitations 
The rapid and unforeseen development of computing has contributed to solve and 
support several ways of dealing with information processing. Still, there are 
several weaknesses in computing. Some of the major problems and issues are 
summarized by Walker (1994): 

• Specifications. The specifications for a problem might not be complete 
and consistent. 

• Problem unsolvability. Some problems have no solutions. 
• Problem nonfeasibility. Solutions to some problems might not be 

delivered in a feasible amount of time.  
• Hardware reliability. Malfunctions might always occur.  
• Software. Error-free software is not achievable for complex systems. 

Errors might be introduced, for instance, in the algorithm design or/and 
in the maintenance of the software. 

• Human errors. Can be expected when entering data or/and when 
operating a computer system. 



• Security. Data and/or hardware might be altered, corrupted or even 
destroyed by malicious software such as viruses, trojans, etc. 

 
These threats and limitations will surely remain in the future, since some of them 
are not connected to the technical aspects, but instead of a social or human 
character. However, as Walker (1994) points out, not even hardware will ever be 
one hundred percent reliable.  

Accessibility and Availability 
The improvements of computers, the development of software, the 
implementation of different versions of the same software, and the existence of 
different platforms and operating systems, have caused the creation of different 
formats. There is format incompatibility in versions and platforms. A large 
amount of existing digital material, produced just some years ago, is not readable 
with today’s software. Thus, there already exists a lack of accessibility. This 
problem should be handled by an approach that is aimed at forward-compatibility. 
By this we mean that new information systems should, yet during their first 
phases of design, deal with the matter of long-term preservation of the 
information to be produced by the system. 

The paradigm shift between paper based media to digital media was not 
preceded by a strategy for long-term preservation. This phenomenon can be 
explained in terms of lack of knowledge and experience when handling digital 
material. Besides, no one could foresee the speed and complexity of the evolution 
of computers and software. 

Digital material that is produced on a certain platform, with a certain 
application, a certain version and in a certain format, needs to be converted to 
other platforms, applications and/or formats in order to gain access to the 
information over time. Another way of retrieving stored information is to emulate 
the original software (and platform) in which digital material has been produced. 
In either way, information might be lost and the information retrieved may not be 
fully reliable. 

Digital Processing and Archival Information Systems 
To achieve a high level of accessibility and availability to trustworthy digital 
information in the future, developed forms of digital processing and Archival 
Information Systems (AIS) are needed. Information in the digital era demands 
several kinds of tools for its processing. Nevertheless there is a lowest common 
denominator: digital processing. We begin on the position that we do not want to 



give a definition of digital processing, we only want to show our perspective of 
this phenomena, as a mediator for digital information. 

Traditionally we understand digital processing as the result of the execution of 
a computer program in a digital environment. A simplistic model of this process 
contain an input, a process (that processes the input and generates) an output 
(Figure 5). We consider that this sequence as a part of an information system. 

 
 
 
 

 
     Figure 5: A simplistic model for a computing model 

 
When dealing with long-term preservation of information, it is necessary to define 
the term AIS. The ISO standard Open Archival Information System (OAIS) 
Reference Model defines an archive as: “An organization that intends to preserve 
information for access and use by a Designated Community” (CCSDS 2002). A 
system built according to this model should contain six high level processes: 

 
1. Ingest: receives the information and prepares it for preservation.  
2. Archival Storage: storages, maintains and retrieves the preserved 

information. 
3. Data Management: coordinates description information from an archival 

object and system information which is used to support archival operations. 
4. Access: helps the consumer to identify and retrieve information. 
5. Administration: plans the ubiquitous archival activities. Monitors the 

environment and assess the development of new standards and policies. 
6. Preservation Planning: provides recommendations for conversion, 

migration, monitoring changes in technology. 
 

In order to develop well-functioning AIS we need useful definitions of what they 
might be perceived as. A well-known definition is that an information system 
contains of two linked subsystems – the system that serve and the system which is 
served, both could consist of people taking action (Checkland & Holwell, 1999). 
This idea is depicted in Figure 6. 

 
 



 

     Figure 6: An Information System (Checkland & Holwell, 1999) 

 
Our position is that information is alive when used and useful for the designated 
community; otherwise the information is just stored and therefore only data. To 
keep information alive demands a set of ongoing activities, both organisational 
and technical. When dealing with organisational activities of information 
preservation Checkland & Holwell (1999), Buckingham et al. (1987) and the 
broader sense definition of Verrijn-Stuart (1989) are suitable. Concerning the 
technical activities of information preservation the narrower sense definition of 
Verrijn-Stuart (1989) and also Langefors’ (1993) infological view of information 
systems are appropriate. Therefore an AIS could be defined as an information 
processing system that serves an archival organisation which has the 
responsibility of preserving and making archival information accessible to a 
designated community i.e. the society itself.  

Conclusions 
In this paper we started by discussing the information life cycle by providing a 
view where information is regarded to evolve. That is, information lives longer 
than people, organisations and tools. Implicit in the Information Life Cycle Model 
(see Figure 1) is the fact that people, organisations and tools are replaced over 
time. This result in consequences for the three areas addressed: archival context, 
embedded attributes of information, and the use of processing tools. The problems 
in these three areas must continuously be addressed in order to ensure that 
archiving of digital information is an ongoing activity. 

The first issue, the archival context, will be effected, not least will the role of 
the archivists change due to IT and it could be regarded adequate to educate 
information managers as well as archivists, if we are to cope with this challenge. 
IT and its influence on modern archival creation put expectations and demands on 
the archival science. Archivists need to move from being keepers to act as 
auditors “if they hope to preserve provenance and protect the evidential 
accountability of archival electronic records” (Cook, 1997, p. 43). A keeper can 
handle the records as data – an auditor must deal with the question of securing the 

Provides support to 
people taking 

action 



information. This leads us to the conclusion that archivists need new awareness, 
skills, routines and work methods that can deal with long term preservation 
strategies and management. When this is achieved, the archivists can have a pro-
active role and the archives can move from being houses of memory to a more 
active participation in the information life cycle and thereby providing the society 
with information. How these skills, routines and methods will be designed is to be 
investigated in our research. 

The second issue, embedded attributes of information, implies that the context 
of information must be preserved to enrich the understanding of the archived 
information in the future. Since information can be more than just the words and 
sentences written down, visual attributes may be necessary to preserve as well. In 
general, it is the performance of an archival object that is essential, not that its bit 
stream is intact. The conclusion to be drawn is that both visual content 
information and context information need to be preserved to ensure future 
interpretation and understanding of the archived information. This issue is also to 
be dealt with in our forthcoming research. 

The issue on use of processing tools, states that new information systems 
should ensure the longevity of digitally created information. This means pro-
actively set up forward-compatibility. Today information lifetime is prolonged by 
a set of activities when information passes from its native environment to an AIS. 
These activities include making the data readable (compatible) for the new 
environment. Forward-compatibility should be addressed in collaboration with 
soft ware vendors. 

It is inevitable that any kind of information system must rely upon a specific 
platform and be supplied by one or more suppliers, even an AIS. Platform 
dependency sometimes forces developers to platform specific technical solutions. 
This could imply deviations from standards. Supplier dependency implicates not 
only expertise from a third part organisation but also people involved in the 
process of long-term preservation such as archivists.  

What needs to be addressed in the issue of information processing tools? We 
believe that an important area to be investigated is the development of new 
models for the development of AIS which ensure long-term preservation of 
information. This new models should rely on monitoring, and quality assurance of 
preservation activities due to the limitations and threats of computing.  
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Introduction 

Problem 

“Maintaining processible authentic electronic records means ensuring that records can be read 
and correctly interpreted by a computer, are understandable to humans, and have the logical 
and physical structure, intellectual content, and context that were apparent at the time of 
creation or receipt.” (Dollar, 2000 p. 58) 



Preservation and Presentation 



The Performance Model 

OAIS and the Performance Model 
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The Model-View-Controller framework 



The Underlying Abstract Form 



“Enabling meaningful access to the preserved object includes such processes as recreating the 
experience of viewing (or even interacting with) the original, or analysing it for concordance.” 
(Holdsworth, Sergeant 2000 p. 415) 

Putting the pieces together 



Metadata driven “imitation” 







Conclusions 

“Maintaining processible authentic electronic records means ensuring that records can be read 
and correctly interpreted by a computer, are understandable to humans, and have the logical 
and physical structure, intellectual content, and context that were apparent at the time of 
creation or receipt.” (Dollar, 2000 p. 58, my italics) 
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This paper discusses an approach to preserve presentation by using metadata to describe the 
‘look’ of digital documents in order to make them appear in a trustworthy way. The reason for 
making them appear in a trustworthy way is that documents often get record status, for 
example in a governmental agency. The concept of Records Continuum together with work 
conducted by Heslop, Davis and Wilson at National Archives of Australia regarding 
preservation of digital records, is some sources of inspiration for the approach suggested in 
this paper, together with discussions around significant properties and imitative copies. This 
paper focuses on discussing how metadata driven presentation of web-based forms can be a 
suitable way to preserve logical and physical structure of such forms, and in particular reason 
around a model suggested for this kind of preservation (Nilsson 2006). This is all part on an 
ongoing work and at the moment the focus lies on objects that are created digitally (i.e. does 
not have an analogue original). This paper only considers individual documents/forms/records 
and not records in the meaning of several digital objects that all are part of one record. The 
results, which are based on interviews with individuals in the archival community, point at 
that the suggested approach, despite some problems, could be a suitable way to handle the 
access to imitative copies of digital objects, but that this alone is not enough for achieving 
trust in the object.  

Introduction 

With the emerging use of e-services for governmental purposes (e-government) 

the document/record moves towards being 'born digital'. Those records do need to 

mailto:nilsson@ltu.se


be preserved in order to preserve the memory of our governmental agencies, and 

to ensure their evidence value which might be of importance to both agencies and 

their customers, be it citizens or companies. Many of those e-services use web 

forms for submission of information to the agency. Those digitally created records 

are usually just pushed down in to different tables in a database, and might never 

again appear in the same form as when the citizen submitted it. This poses some 

problems regarding the trustworthiness of digitally created records. One of the 

problems lies in the documentation of the preservation process and the 

provenance of the record. Another problem that occurs is the actual presentation 

of the record. To make it trustworthy, the record should be presented in the same 

way as when it was created, as original look is one important quality dimension of 

electronic records (Borglund 2005). Being a part of the LDP project13, this paper 

presents part of continuing investigations into digital preservation, and more 

specifically how preservation of original look can be addressed.  

 
 

Presentation of digital documents/records 

Authenticity and copies 
 

13 The LDP project is a research and development project initiated by the Swedish National Archives, Luleå 
University of Technology, National Insurance Board of Sweden and Boden Municipality. The project 
has three aims; one is to perform a digital test delivery of material of the National Insurance Board 
which mainly is the development part of the project, another aim is to conduct research into how 
preservation of digital material could be handled from now an onwards, and the third aim is to start a 
competence centre for long-term digital preservation. At the time of writing, the third aim has been 
achieved, and the other two are moving forward as planned (project ends 31st of December 2006). The 
competence centre will continue working with digital preservation issues after the LDP project has 
ended and will reach out to government agencies and local municipalities trying to get them to 
cooperate, with the aid of the centre, in finding solutions to common problems in preservation of digital 
material. 



In a forum debate in Barcelona (Digicult 2002), the forum to some extent agreed 

on that both the creator, the preserver and the user has important roles in 

identifying and maintaining the authenticity of a digital object. The discussion 

also concluded that authenticity must be ensured already at the time of object 

creation (ibid.). Another topic that was brought up in the discussion was the 

somewhat rhetorical question of whether there is something that can be 

considered as an original when looking upon digitally ‘born’ material (ibid.). The 

answer was, more or less, no – which in other words mean that we instead should 

focus on handling copies in as good way as possible. This could be seen as 

something of a paradox since there can not be any copies if there has never been 

an original, but the problem actually lies in that you have several potential 

originals, and that someone has to decide which one that is to be considered as 

‘the’ original, of which you then can make copies. 

 

According to definitions from the field of Diplomatics, there are three degrees of 

copies: “copy in the form of the original”, “imitative copy” and “simple copy” 

(Dollar 2000). A copy that is in the form of the original can be exemplified with a 

document that is written out once, signed and sent to its intended receiver. Then 

the document is written out again, on the same kind of paper, with the same 

printer and so on, and signed, but filed in the senders archive. Now you have a 

“copy in the form of the original”. An “imitative copy”, on the other hand, is a 

copy that is made to look like the original in some aspects, but may have lost 

some characteristics of the original. As an example, we can mention a typical 

photocopy of a signed document. In this case, it is obvious that the signature is the 

result of a photocopy. In addition, the type of paper might be different, as well as 

the print method, and most likely colourised parts of the document will be 

rendered in different shades of grey. However the logical structure (i.e. order of 

elements) will be intact, as well as much of the physical structure (e.g. layout, 



italics, logotype), which results in an imitative copy. A “simple copy” though, is a 

copy that is a transcription of a document, in an entirely different format. As an 

example of this you can imagine the contents of a Microsoft Word document that 

is transcribed into a plain text file. In that case, you lose most, if not all, physical 

structure of the original, and some of the logical structure is at risk as well 

(depending on the type of document). (Dollar 2000) 

 

Authenticity is not only a matter of keeping the “original” of a digital object, it is 

also necessary to describe the relations and provenance of the object (Thomassen 

2001). This is necessary in preservation of analogue material, as it carries 

information about how, why and when the digital object was created, but maybe 

even more so in the preservation of digital material. The reason for this being the 

fact that digital objects are dependent on hardware and software in order to be 

readable for humans, and the hardware and software that was used in the creation 

of the original may have had implications on the presentation of the object in its 

original form. Many metadata schemas has been developed that take this into 

account, some more than others (Lavoie & Gartner 2005), but in general the 

metadata schemas rely on a core of attributes that are applicable to a wide area of 

digital objects. Our intention is to get to a more detailed level, especially 

regarding what in OAIS-terms are called representation information (CCSDS 

2002). Representation information is used to describe how a digital object should 

be interpreted (both by machine and man) in order to be understandable. Although 

the authors of this paper have not taken a firm stand in what metadata schemas to 

use, the development part of the LDP project is using METS (Library of Congress 

2006b), EAD (Library of Congress 2006a) and EAC (EAC Working Group 2003) 

in their current work. The idea from the authors is that our metadata schema 

should be possible to add to other metadata schemas, and in that way combine it 

into a greater whole.  



 

Records can be seen as having two functions. The first function is to serve the 

organisation in which it was created, for example as evidence of a transaction. 

The secondary function of a record is to serve as a source for research and 

cultural-historical purposes. The creator usually does not have the secondary 

function in mind when creating records (Thomassen 2001). The Records 

Continuum approach (McKemmish 1997, Upward 2001) however, tries to 

emphasise that records simultaneously function as both organisational memory 

and societal memory. The continuum approach therefore also stresses the 

importance of capturing records at their creation, so that they can fulfil their 

multiple purposes over time.  

 

Metadata driven imitation 
 

There exists several approaches to how to preserve logical and physical structure 

of records, and many of them have somehow influenced us in our work. The main 

influences are; the performance model (Heslop, Davis and Wilson 2002), the 

Underlying Abstract Form (Holdsworth & Sergeant 2000), the Model-View-

Controller framework (Burbeck 1992), and as a framework for discussions and 

terminology, the Reference Model for an Open Archival Information System 

(CCSDS 2002). This has led to a suggested approach that will be described briefly 

here, but it is described in more detail in “Preserving logical and physical 

structure of information” (Nilsson 2006). 

 

Let us start by exemplifying logical and physical structure. Logical structure is in 

what order different parts of a document/record appears, for example first you 

have a title, then a heading and then a body of text in paragraphs (left part of 

figure 1). Physical structure however defines how the different parts of the 



document/record are positioned, their colour, and other, typically visual, attributes 

(right part of figure 1).  

 

 

Figure 1: Logical structure and physical structure 

 

The approach suggests that the logical and physical structure of the record is 

described using metadata. To be more precise, the layout of the document (e.g. a 

form) is described by stating what elements should be placed where, what font 

they should use, if the text should be in italics, and so on. Then the content of a 

record (data) is placed in its corresponding placeholders. This means that we 

suggest a separation of data from its logical and physical structure. The reason for 

this separation is mainly to keep the content available for processing (e.g. 

searching, statistics) still being able to present the record in its intended logical 

and physical structure, if needed. The physical structure is further emphasised 

with the suggestion that the “backdrop” of a record can be preserved. Consider 

the, for printing reasons, simplified (and fictive) tax return form (figure 2).  

 

             Title 
 Title 

Label1 
Data1 
Label2 
Data2 



 

Figure 2: A fictive tax return form 

 

The “backdrop” is just a visual image of what the document/record should look 

like, without any data filled in (figure 3), which in other words means that some 

of the physical structure is held in the backdrop (e.g. background colour, 

logotypes, lines and figures). Data is then superimposed upon the backdrop at the 

time of request, according to how the metadata specifies were it should be placed, 

what font it should be and so on. This approach leads to what can be considered as 

an imitative copy of a record, with its content still easily available for computer 

processing.  

 

Reference number:  

Date: 2005-02-23  

Social security number:  

Income:  

123456789042  

640415-3832 

219000 

General deductions:  9700 

Interest income:  500 

Interest expense:  42500 

Property:  1115000 

Tax return 2004 



 

Figure 3: A backdrop of an empty tax return form 

 

This suggested approach calls for rather extensive metadata in order to represent 

the structure of the record, and a visual “snapshot” of the document/record is 

recommended in order to be used as backdrop. Let us say that we have 100 000 

records of a certain type that should be preserved. One approach might be to keep 

them in PDF/A-format (Arms & Fleischhauer 2006), which enables us to keep the 

logical and physical structure of the record intact. Another approach might be to 

only keep the content of the records (e.g. the amount of income), which enables us 

to process the content rather efficiently, but most likely hinders us from 

presenting the document/record in its intended form. The latter might be suitable 

for a records primary function, and the former for both its primary and secondary 

function. The PDF/A approach does however hinder us somewhat in making the 

records content available for mass processing, and is primarily intended for page-

oriented documents (Arms & Fleischhauer 2006). The approach we suggest will 

make the content of the record available for simple and quick presentation as well 

as mass processing, still having the possibility to provide physical structure by a 

backdrop combined with the corresponding structural metadata. Although the 

amount of metadata to describe a backdrop may be large, it only needs to be 

Reference number:  

Date: 

Social security number:  

Income:  

General deductions:  

Interest income:  

Interest expense:  

Tax return 2004 



described once for all 100 000 records. Using a backdrop is just a way of reducing 

the amount of metadata otherwise necessary to describe the entire layout and other 

visual attributes of the record. Instead the metadata can be used to place content at 

the correct positions, with the correct attributes (e.g. font and size). This could 

still produce a respectable amount of metadata. Consider that a form could consist 

of, lets say, 40 elements. Then you need to describe the position, colour, font type, 

font size, and so on, for each of the elements, which to say the least renders a lot 

of metadata. 

 

Considering that preserving physical structure can be quite cumbersome, the 

effort should be focused on where it is deemed necessary to preserve the “look” of 

the document/record. Hedstrom and Lee (2002) among others have done work 

related to what they refer to as significant properties. What is regarded as a 

significant property varies between different cases, it might be decided that text 

colour is a significant property in one kind of document and not in another and 

there may exist information on a web page that are deemed as not being part of 

the document/record, and therefore not a significant property (an advert for 

example). It might also be that no visual characteristics (physical structure) are 

considered as significant properties for the document/record, and therefore not 

preserved at all. An important role of archivists will be to determine this, much 

like with appraisal in general. 



Methodology 

To test the approach suggested in Nilsson (2006) and somewhat more briefly 

described earlier in the paper, interviews with archivists where used. First, an 

unstructured interview was made in order to get the respondents to talk freely 

about their experiences around a rather vague/wide problem area, namely the 

preservation of digital records. We did however have some topics that needed to 

be covered (how web forms are cared for, the separation of data and ‘view’, what 

is considered as ‘original’, structural metadata – whose responsibility), so we had 

some questions prepared about areas that the respondents may have taken for 

granted, and problems they might not have realised. After the interview, the 

respondent was presented with a digital material that was in accordance with the 

proposed approach (Nilsson 2006). The respondents was then asked to give their 

opinion on strengths and weaknesses with the approach, in an unstructured matter. 

After this the respondent was presented with the same material in the way that it is 

available today. The respondents then gave feedback on this way of presentation, 

as well as comparisons between the approaches.  

 

We used archivists to test whether the suggested approach provided a more 

“trustworthy” (credible, believable) version of a digital record than the way digital 

records are presented today. The reason for using archivists was that they could 

give valuable feedback on things missing in the suggested approach, as well as 

opinions on what seemed superfluous. In other words, the archivists acted as a 

kind of experts on preservation of information. The archivists were not asked 

questions about the content of the material since the purpose was to reason about 

an authentic presentation of the material, not whether they understood the content 

or not. The digital material used as example in the study is “Electronic tax return” 

from the Swedish National Tax Board. 



 

A few interviews, based more on discussion, were preferred over many structured 

interviews, since we were interested in discussions and reasoning about the 

suggested approach, not just a quantative measure of how many that named 

certain advantages or disadvantages. In order to determine the number of 

interviews needed we used the principle of theoretical saturation (Glaser & 

Strauss, in Wibeck 2000) which means that we conducted interviews until the 

answers started to repeat themselves, in other words, when no new data, or little 

and irrelevant data, appeared from the interviews, and the field of inquiry got 

“saturated”. 

 

The data from the interviews were analysed mainly from the point of “face value”, 

and although we were looking for similarities between the respondents answers, 

every answer was important and gave useful information for our research. In other 

words, we did not only look for which answers that were the most common, we 

also looked for answers with a high degree of explanatory power even if only one 

of the respondents mentioned them. The data from the interviews was also 

compared with theories, where applicable (mainly about archival principles), but 

no deeper analysis of why a respondent answered in a particular way was done. 

 

Although the term “validity” is not always used in qualitative studies, such as this 

one, we will use this label. In the interviews, we supported the validity by 

“respondent validation” (Leedy & Ormrod 2005) which means that the 

respondents gets to read the transcription of the interview and that we thereby can 

check with the respondents that we have understood them correctly. We also use 

“feedback from others” (Leedy & Ormrod 2005) were we get input from 

colleagues on how we have interpreted the data. In this way, we could get the 



conclusions validated by the archivists, and from fellow researchers regarding 

interpretations drawn from the data. 

 

Opinions from the archivists 
 

A majority of the respondents agreed on that the logical and physical structure, in 

everyday conversation referred to as “original look”, of a digital object could be 

important to preserve in many cases, since this was what the citizen saw when she 

posted the form. The respondents did at first not have any problems deciding what 

is considered as an original, since this is clearly stated in the legislation (that 

which arrives at a agency is considered as the original). After exemplifying the 

difference between a paper form and a web based form, and what is saved from 

the web based form, the respondents were more concerned over the fact that much 

of what the citizen saw, was not kept at all. All of the respondents agree on that 

the logical structure of a record is important to preserve. They also feel that it is 

both reasonable and suitable that an archivist is responsible for determining how 

much (if any) of the physical structure that is needed for preservation of an 

“imitative copy”. There are however some differences in how important the 

respondents see that this physical structure is. 

 

Some respondents feel that it is important to preserve the physical structure in 

order to facilitate “as good understanding as possible” of the record to future 

users, while a few express that the only thing that really matters is that the content 

of the record is correct. This relates somewhat to whether the respondents care 

more for the primary function of the record than their secondary function. Even 

the more reluctant archivists agreed though, that if you send in a paper based 

form, the logical and physical structure is preserved and can be important to the 

citizen, if not as evidence at least as a help in remembrance. The respondents were 



in general sceptic about that this approach not really helps with preserving the 

evidential values of records, and that it in some sense may give false impressions. 

For those reasons, some saw the preservation of physical structure as “somewhat 

unnecessary”. All respondents agree on that the context and provenance of a 

record is most important in strengthening the authenticity. A couple of 

respondents also pointed out that a record/document has several “looks” through 

their process, since a digital record is handled in different information systems, 

and that some or all of those looks may be necessary to preserve as well (in 

addition to the ‘original’ look). 

 

Many of the respondents could see the advantage with having the content 

separated, since this facilitates searching over the entire content of the record. 

They also suggested that the metadata driven approach should be constructed in a 

way so that it easy to extract data from particular “tags”. In other words, the fields 

should have well defined and understandable names, if possible. The respondents 

could both see the benefit from having this kind of metadata descriptions at 

element level, and at the same time point out the workload they have today, and 

the need for automation and help from IT personnel to be able to handle the 

increased amount of metadata. All respondents self critically acknowledged that 

they had problems with digitally created material today, but in all cases it was 

because of lacks of resources and not because of lack of awareness. 

Discussion 

Since we feel that the field of inquiry not yet has been saturated, more interviews 

are scheduled which probably will add to the material we have for now. The 

following is however, a discussion around what has come up so far.  

 



Having the ability to present a ‘digitally born’ record as it originally looked, i.e. 

with its logical and physical structure intact, is an important issue for archivists. 

This does not mean that the archivists want to preserve everything with its 

physical structure intact, but that they at least want to have the possibility to do so. 

Even though there are some problems related to juridical evidential aspects, the 

approach suggested still gives better possibilities than what is the case in general 

today. The respondents however raised a flag of warning regarding relying on this 

for evidential value of a record. Since this is not the primary intention of the 

suggested approach, which instead is to facilitate ease of access to imitative 

copies, this is not seen as a problem for us, but may be an area to look in to 

regarding improvement of the suggested approach. As the respondents pointed 

out, the evidential value is guaranteed by ensuring the whole preservation process, 

and documenting everything that is done. This issue will however be left to other 

parts of the process of digital preservation, since this lies at a higher level (of 

metadata) than we are working with now. Although not dealt with in this paper, 

the possibility to follow a record through its entire process (from creation until 

archiving) is something that we have been thinking about, having the ability to see 

the timeline of what happened when to the record. The respondents agreed on that 

having the data available for mass processing can help future researchers, for 

example in doing statistical surveys of archived material, which is a good thing. 

The ability of presenting the record in its original logical and physical structure 

was considered as a good idea, but not as important as the data accessibility part, 

although this gives possibilities for researchers that are more interested in topics 

related to structural issues. 

 

The archivists mainly saw problems regarding the large amount of metadata that 

would be needed to manage the suggested approach, on top of the already 

respectable amounts of metadata that are needed for archiving. At the same time 



they thought that they could be helped in the work with defining those views with 

the aid of (software) tools and that some of the work could be the responsibility of 

the IT-department, and perhaps even automated. All in all the archivists saw 

promising things in the suggested approach, namely the ability to search over the 

entire content of records, the ability to “mass process” a large amount of records 

and the possibility to produce imitative copies, if needed. This suggests that we 

should continue along the suggested track and make a prototype to test with the 

general public, making available public records that are anonymised. 
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Reference number:  

Date: 2005-02-23  

Social security number:  

Income:  
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General deductions:  9700 

Interest income:  500 

Interest expense:  42500 
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Date: 2005-02-23  

Social security number:  

Income:  

123456789042  
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General deductions:  9700 

Interest income:  500 

Interest expense:  42500 

Property:  1115000 

Tax return 2004 

Reference number:  6404153832 
20050223 
 
gdeduc 9700 
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int_exp 42500 
prop 1115000 















 

Abstract. This paper investigates support for presentation of physical structure in existing 
metadata schemas used in digital preservation. Physical structure in this case is entirely 
focused on visual attributes for digital objects, in particular web-forms of the kind that is 
beeing used in many eGovernment services. In order to spot gaps and problem areas, 
practical examples in the form of demonstrator objects is constructed using PREMIS, and 
to a lesser extent utilising METS behavior section. METS is also tried as a wrapper for 
PREMIS. The new version of PREMIS (2.0) is found to be useful, much depending on the 
more refined support (both related to earlier PREMIS and METS) for significant 
properties.  

There are several projects around the world that has been undertaken in order to 
preserve the physical structure14 of digital objects. Some of those propose 
emulations, yet some utilise a kind of Universal Virtual Computer (UVC), and 
some suggest migration to a reliable format that retains the physical structure (e.g. 
Portable Document Format / Archiving a.k.a. PDF/A). All of those solutions have 
their own advantages and disadvantages, as have been discussed in several 
publications (Bearman, 1999; Granger, 2000; Holdsworth & Wheatley, 2001; 
Lorie, 2001; Lorie, 2002; Rothenberg, 1999a; Rothenberg, 1999b).  

Yet another way, which in some sense resembles the UVC, is to use 
"Multivalent" documents (Phelps & Watry, 2005). This technique involves 
describing the characteristics of documents in a way so that they can be 
interpreted by a special software (browser) that relies on descriptions of how 
specific types of documents should be interpreted. A pdf file is for example 
accessible through the browser without having a pdf-reader installed on the 

14  Physical structure is Charles Dollars concept for layout, logotypes, colours, and other physical 
appearance (Dollar 2000). 



system. The software also supports adding annotations to the digital objects, and 
presentation of the documents through different "lenses" that for example zoom in 
on the document. The software is made in Java for portability purposes, and 
"behaviours" can be defined for different types of documents. Those behaviours 
are then saved in an XML structure. 

An even more metadata driven approach is the one suggested in Metadata 
driven presentation of digital documents/records (Nilsson & Hägerfors, 2007a). 
This approach suggests that the presentation of records should be made with 
common tools and by using metadata to describe the physical structure of the 
digital documents. This method is intended to complement already existing 
metadata schemas with metadata attributes necessary for visual reproduction of a 
digital document. One of the cornerstones for this approach is the possibility to 
separate the data from the presentation, which means that the data still remains 
available for processing if desired, while the original (or at least intended) 
presentation also can be replicated. 

Previous work (Nilsson & Hägerfors, 2007b) has shown that potential users 
value the visual representation of an digital document, while they at the same time 
also would like to have the content (data) available in a computable manner. To 
facilitate this – metadata descriptions of visual characteristics is used, while 
keeping the data separated and computable, instead of "flattening" the object into 
e.g. an PDF file.  

Two metadata schemas intended for digital preservation (PREMIS and METS) 
were evaluated according to how they support the concept of preserving physical 
structure of the digital objects. This evaluation was done on a theoretical level, 
through document studies and interviews with system developers. The evaluation 
was based on if the metadata schemas had any direct support for metadata related 
to physical structure, or if the had indirect support by facilitating external 
(supplementary) metadata schemas. Based on findings in Nilsson & Hägerfors 
(2007b) and existing metadata schemas intended for digital preservation, 
demonstrator objects were developed. The demonstrator objects physical structure 
were described with metadata and fitted to the structures of PREMIS or METS. 
During the elaboration of demonstrator object, the metadata structures suitability 
for carrying visual attributes were analysed and gaps identified. 



The work undertaken is chiefly related to digital documents of a textual character, 
which however may include pictures, logotypes and other visual formatting. 
Forms used in eGovernment are examples of such documents, that at least are 
considered for preservation (not everything is preserved), and it is this kind of 
documents that are in focus in this work.  

As shown in previous work (Nilsson & Hägerfors, 2007b), users regard 
"machine processability" (e.g. the possibility to search directly after data, or make 
statistical queries over several documents) important and if they had to choose 
between machine processability and presentation of physical structure – they 
would almost exclusively choose machine processability. In the same research, 
the users did however point out the importance of visual attributes for 
interpretation, understanding, recognition and context of the material. This led to 
the conclusion that the users, in general, both wanted machine processability of 
the data, as well as support for an "original looking" presentation (although most 
preferred a "simplified" layout). 

Both the processability and the visual appearance of the digital object can be 
considered as significant properties. Significant properties, although sometimes 
labelled differently, usually is described as "those components of a digital object 
deemed necessary for its long-term preservation" (Cedars, 2002a p. 15). This is a 
quite common view of significant properties (cf. Hedstrom & Lee, 2006; Knight, 
2008; Wilson, 2007), and on a generic level, it is hard to be more specific about 
significant properties, since they, precisely as stated in the quote, will be 
considered per object, or at least per group of similar objects. Work has also been 
put into categorising significant properties and they are usually grouped (if at all) 
as suggested by Rothenberg & Bikson (1999) namely; content, structure, context, 
appearance and behaviour. Of these categories this paper is mainly focused on 
appearance since this is how the digital object is presented to the user, but content 
also comes into play since this is, exactly as it says, the content (i.e. the data). 

Keeping the "data" available for processing, and describing the physical 
structure with metadata is the approach chosen to address the issue of 
"presentation and processability for long term preservation". In order to collect 
metadata about the physical structure, we have to look upon what attributes that 
need to be described. Typical visual attributes of a form would be: 
 

• Fields Placeholders for "data" 
• Labels Labels related to fields and images 
• Images Could be used for clarifications or emphasising of the content 
• Logotype(s) Images (usually) representing the publisher of the content 



• Colours Could be especially important on text, used for emphasising 
• Font The font face of the text in the form, can vary between 

elements 
• Layout The internal physical relation between the elements of the form 
 
To what degree those attributes are deemed as necessary could of course differ 

from case to case, which also is the case with significant properties in large 
(Cedars, 2002a p. 15), and this list is mainly to be considered as a generic list. 

It would be an understatement to say that usage of metadata in digital preservation 
is a novelty, it is not. And in line with the main ideas of this work, complementing 
existing metadata approaches, there are a couple that comes into play. Those 
metadata schemas are intended for general preservation metadata, which however 
is a rather wide term. Cedars have described preservation metadata as all of the 
various types of data that will allow the re-creation and interpretation of the 
structure and content of digital data that has been preserved (Cedars, 2002b p. 6), 
and in spirit of this, the metadata schemas dealt with here are quite large. The 
schemas are therefore only dealt with in the narrow focus of visual attributes and 
significant properties. We start of with the PREMIS Data Dictionary (PREMIS, 
2008). 

Being an outcome of that many partners with previous experience from 
developing metadata schemas for preservation metadata, including Cedars 
(Cedars, 2002b), and OCLC (OCLC, 2002) decided to join forces, PREMIS do 

 



have extensive work put into it. 
The data model might look simple in figure 1, but deeper down contains 

several elements (95 for the Object entity, and 155 in all) deemed useful, far from 
all mandatory, for preservation of digital objects. In relation to this work, the most 
interesting part of the data model is Intellectual entities and Objects. The reason 
for this being that they are the parts that constitute the actual digital object, 
roughly it can be described as that intellectual entities are what we (humans) 
perceive as entities, and that those can be composed by several discrete digital 
objects. However, since Intellectual entities, consisting of one or several Objects, 
have no own metadata elements in PREMIS, we will only look upon the Object 
entity. Rights, events and agents are more related to the preservation activities and 
will not be dealt with here (PREMIS, 2008). 

At time of writing, the PREMIS data model has just appeared in a new version 
(PREMIS, 2008) which has introduced some changes compared to the first 
version (PREMIS, 2005). Among the changes that are of most importance to us is 
that The metadata structure (figure 2) for an object have changed and significant 
properties has been moved out of object characteristics and are now on a higher 
level, and marked as extensible. Being marked as extensible is a new feature in 
PREMIS 2.0 and means that a section can include metadata encoded according to 

1.1 objectIdentifier  
1.1.1 objectIdentifierType  
1.1.2 objectIdentifierValue  

1.2 objectCategory  
1.3 preservationLevel  

1.3.1 preservationLevelValue  
1.3.2 preservationLevelRole  
1.3.3 preservationLevelRationale  
1.3.4 preservationLevelDateAssigned  

1.4 significantProperties  
1.4.1 significantPropertiesType  
1.4.2 significantPropertiesValue  
1.4.3 significantPropertiesExtension  

1.5 objectCharacteristics  
… 

1.5.7 objectCharacteristicsExtension 
…

 



an external metadata schema, which was a bit of a hassle in the first version of 
PREMIS (Lavoie, 2008), in other words, precisely what we need. The metadata 
element (semantic unit in PREMIS lingo) designated for significant properties, 
aptly named significantProperties, has three sub-elements; 
significantPropertiesType and significantPropertiesValue which facilitates the use 
of key-value pairs, or significantPropertiesExtension which provides using an 
external metadata schema. The significantProperties-element is, for good or bad, 
quite loosely defined as "characteristics of a particular object subjectively 
determined to be important to maintain through preservation actions". Mentioned 
as example of a significant property was "content only" for a web page containing 
animations not considered essential to preserve, and "color" for a PDF with an 
embedded graph were the lines' colour were of importance (PREMIS, 2008). 
Object characteristics have also been given a new section called Object 
characteristics extension which gives room for "technical metadata" of a more 
specific character, primarily format-related metadata.  

In PREMIS, the significant properties can be used for any type of object, while 
object characteristics cannot be used for the representation level. A representation 
is an object embodying an Intellectual Entity by combining a set of stored files 
and structural metadata (PREMIS, 2008), and the objects we are interested in are 
mainly of this character. Therefore the significant properties unit seem most 
appropriate for our purpose, whether using key-value pairs or using the extension 
feature.  

METS is a specification used for conveying metadata both for management of 
digital objects within a repository, and for exchange of such objects between 
repositories (or their users) (METS, 2007). A METS document has seven major 
sections: 

 
• METS header Describes the METS document itself 
• Descriptive metadata Contains or refers metadata used for finding and 

locating the object 
• Administrative metadata Contains "typical archive metadata" such as 

provenance and IPR metadata. 
• File section Lists all files that comprise the digital object 
• Structural map The heart of METS, hierarchical structure linking 

metadata and files together 
• Structural links Used to describe links between nodes in the 

hierarchy.  



• Behavior used to associate executable behaviours with 
content in the METS object. 

 
METS is quite flexible in allowing external metadata, and so PREMIS is 

known to be used for describing administrative metadata in METS. The file 
section has a convenient grouping feature, so that it is easier to group files related 
to a specific version together, if you for example have a scanned version of a 
several page document, the images can be grouped together, and another group 
can be created for a text representation of the same object. This together with use 
of the behavior section, which is intended to link digital content with program 
code (or applications) in order to render the digital object (METS, 2007), can be 
useful for our purposes of displaying visual attributes.  

Main focus is on PREMIS 2.0 and its significant properties extension since it is 
explicitly defined as a part of the metadata schema. As a secondary case, use of 
the behaviour section in METS may be elaborated, but since its intention is to 
point to "executables", it may be to tightly coupled to software for my liking. 
Usage of METS as a "wrapper", utilising its structural map might still be a good 
addition to the PREMIS approach, and will probably be implemented regardless 
of whether the behavioural section of METS is adopted. The rest of this section 
describes the elaboration of a PREMIS-based demonstrator object.  

Since the update of PREMIS, there are fewer gaps to be covered in these 
metadata schemas. PREMIS is however not intend to cover more specific 
significant properties, and this is where we come into play. The 
significantPropertiesExtension is explicitly pointed out for holding significant 
properties defined in an external schema, and it will be used for referencing the 
metadata needed for visual attributes. Some significant properties can be held as 
key-value pairs in the significantProperties section, but will be of a more generic 
character (e.g. preserve look). One drawback with using PREMIS 2.0 is that not 
much in the way of examples or other material is available for PREMIS 2.0 yet. 
Therefore there may be some implementation "errors" in the demonstrator object, 
but since the intention is not to fully follow the PREMIS specification as such, as 
much as using PREMIS as an example of a "wider" metadata schema that can 
carry significant properties specified for visual attributes, deviations are a 
nuisance but not critical for the demonstrator object intention at this stage.  

During the development of the demonstrator object it became clear that a 
combination of PREMIS metadata and visual attributes metadata can lead to 
objects with a lot of metadata elements, though many of the PREMIS elements are 



not mandatory and could therefore be removed (in fact, there are only 4 
mandatory semantic units at representation level in PREMIS) (PREMIS, 2008). 
The metadata is not intended to be entered manually, neither in PREMIS nor in 
our visual metadata schema, and therefore the amount of elements is mostly a 
problem from a complexity point of view, but it should not be neglected that 
complexity usually is a bad idea in long-term preservation of digital objects. One 
comment from a system developer concerned this, mentioning that PREMIS could 
be used in this way, but that it was unclear on how well it would work in practice. 
The demonstrator object was a tax return receipt and had the dimensions of 
approximately 800 by 1800 pixels. The number of metadata elements needed to 
describe the visual appearance (i.e. layout) of the demonstrator object were 
approximately 73, and each of those elements had 5 basic attributes, namely id, x-
coordinate, y-coordinate, type and description, which leads to ~365 elements. The 
layout was described in such a way that the textual data elements (including 
labels) were placed upon an image representing an empty tax receipt. Describing 
the entire layout (colours and lines and so on) would demand even more metadata 
and is considered, both by me and the system developer, as highly impractical.   

PREMIS and METS are both good foundations, covering much needed and 
necessary descriptive and administrative metadata. The update of PREMIS have 
closed some gaps that were apparent in the earlier version, and this is a good 
thing. At the same time (and for good reasons) the PREMIS group is trying to 
keep PREMIS quite "high-level", so they probably never will get close to the 
detail level that is needed for the approach suggested in this paper, which is not 
seen as a problem. Instead the extensibility of the schemas point at the importance 
of supporting metadata in an "onion" fashion, with several levels of metadata 
describing an object in different detail (and in different forms and shapes as well). 
Using those as containers for more specific metadata needed to facilitate 
reconstruction of the physical structure of forms, since they explicitly support 
external metadata for those purposes, would most likely be feasible. PREMIS is 
deemed as the most suitable for the simple reason that it has more explicit 
structure, and a specific unit for significant properties. This does not rule out the 
use or usefulness of METS, but for our purposes – PREMIS is more appropriate. 
The intention with this work was not to decide which metadata schema that was 
the best one, instead the focus lied on how metadata used to describe visual 
appearance could be used in conjunction with PREMIS or METS. One thing that 
quickly became clear is that the usage of the key-value pairs in PREMIS 
significantProperties is unsuitable for this kind of very detailed metadata, and that 



an external schema would be more suitable for this. The demonstrator object will 
be used (and improved) in further research involving digital curation experts. 
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<?xml version="1.0" encoding="UTF-8"?> 
<?xml-stylesheet type="text/xsl" href="declaration.xsl"?> 
 
<deklaration_kvittens xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
        xsi:noNamespaceSchemaLocation="schematest.xsd" xml:lang="sv" lang="sv"> 
   <deklarant id="deklarant"> 
      <name>deklarant</name> 
      <data>Gustavsson, Marie-Louise 570521-2388</data> 
      <pers_name id="namn"> 
         <name>namn</name> 
         <data>Gustavsson, Marie-Louise</data> 
      </pers_name> 
      <pers_org_nr id="pers_org_nr"> 
         <name>pers_org_nr</name> 
         <data>570521-2388</data> 
      </pers_org_nr> 
   </deklarant> 
   <status id="status"> 
      <name>status</name> 
      <data>2007-03-09 13:30</data> 
   </status> 
   <heading_date id="heading_date"> 
      <name>heading_date</name> 
      <data>2007-03-09 13:30</data> 
   </heading_date> 
   <date id="date"> 
      <name>date</name> 
      <data>2007-03-09</data> 
   </date> 
   <reciept_nr id="reciept_nr"> 
      <name>reciept_nr</name> 
      <data>20070309 133013 195705212388</data> 
   </reciept_nr> 
 
   <col_label> 
      <name>col_label1</name> 
      <data>Inkomst av tjänst och kapital</data> 
   </col_label> 
   <col_label> 
      <name>col_label2</name> 
      <data>Ruta</data> 
   </col_label> 
   <col_label> 
      <name>col_label3</name> 
      <data>Totalbelopp</data> 
   </col_label> 
   <label id="inkomst_label1"> 
      <name>inkomst_label1</name> 
      <data>1. Inkomster - Tjänst</data> 
   </label> 
   <content id="inkomst_tjanst"> 
      <name>inkomst_tjanst</name> 
      <data>256100</data> 
      <label id="inkomst_label2"> 
        <name>inkomst_label2</name> 
        <data>Lön, förmåner, sjukpenning m.m.</data> 
      </label> 
      <label> 
[…] 

http://www.w3.org/2001/XMLSchema-instance


 
{…] 
   <premis:significantProperties> 
      
<premis:significantPropertiesType>structure</premis:significantPropertiesType> 
      <premis:significantPropertiesValue>layout 
intact</premis:significantPropertiesValue> 
   </premis:significantProperties> 
   <premis:significantProperties> 
      <premis:significantPropertiesExtension> 
         <ldbc:ldbc_layout xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
        xsi:noNamespaceSchemaLocation="schematest.xsd" xml:lang="sv" lang="sv"> 
            <ldbc:bild id="bakgrund"> 
               <ldbc:name>marielouise_complete_tom.jpg</ldbc:name> <!-- Bildens 
filnamn --> 
               <ldbc:width>776</ldbc:width> <!-- bredd i pixlar --> 
               <ldbc:height>1772</ldbc:height> <!-- höjd i pixlar --> 
            </ldbc:bild> 
            <ldbc:font> 
               <ldbc:family>verdana</ldbc:family> <!-- Typ av font --> 
               <ldbc:family>verdana</ldbc:family> 
               <ldbc:family>sans-serif</ldbc:family> 
               <ldbc:size>12</ldbc:size> <!-- Font-storlek i pixlar --> 
            </ldbc:font> 
            <ldbc:element id="deklarant"> 
               <ldbc:name>deklarant</ldbc:name> 
               <ldbc:x>213</ldbc:x> 
               <ldbc:y>36</ldbc:y> 
               <ldbc:type>header</ldbc:type> 
               <ldbc:description>Namnet på deklarant</ldbc:description> 
            </ldbc:element> 
            <ldbc:element id="status"> 
               <ldbc:name>status</ldbc:name> 
               <ldbc:x>606</ldbc:x> 
               <ldbc:y>36</ldbc:y> 
               <ldbc:type>header</ldbc:type> 
               <ldbc:description>Status på deklarationen</ldbc:description> 
            </ldbc:element> 
            <ldbc:element id="heading_date"> 
               <ldbc:name>heading_date</ldbc:name> 
               <ldbc:x>406</ldbc:x> 
               <ldbc:y>222</ldbc:y> 
               <ldbc:width>90</ldbc:width> 
               <ldbc:type>text</ldbc:type> 
            </ldbc:element> 
            <ldbc:element id="date"> 
               <ldbc:name>date</ldbc:name> 
               <ldbc:x>376</ldbc:x> 
               <ldbc:y>398</ldbc:y> 
               <ldbc:type>text</ldbc:type> 
               <ldbc:description>Detta fält innehåller datum 
               </ldbc:description> 
            </ldbc:element> 
[…] 

http://www.w3.org/2001/XMLSchema-instance


 
 
<?xml version="1.0" encoding="UTF-8" ?> 
<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.org/1999/XSL/Transform"  
xmlns:premis="http://www.loc.gov/standards/premis" xmlns:ldbc="http://www.ldb-
centrum.se" xml:lang="sv"> 
<!-- Beskrivning: Stylesheet för att "dynamiskt" montera data på en bakgrundsbild      
--> 
<!--              med hjälp av html/css i detta fall...                                
--> 
<!-- av:          Jörgen Nilsson 2008-09-02                                            
--> 
<!-- version:     1.4                                                                  
--> 
<!-- Kommentar:   Denna version "simulerar" deklarationssammanställningen från 
Skatte- --> 
<!--              verket. Använder ju sig av en väldigt 'enkel' datafil, men 
principen --> 
<!--              borde(väl) vara ok                                                   
--> 
 
<!-- Global variabel som "behövdes" för att lösa problemet med templatedelen i FF 
--> 
<xsl:variable name="incFil" select="document('cssdata.xml', /)" /> 
<xsl:variable name="incFil_sigProp" 
select="$incFil/premis:object/premis:significantProperties/premis:significantPrope
rtiesExtension/*" /> 
<!-- Fixa till tusentalsavgränsning --> 
<xsl:decimal-format name="sek" decimal-separator="." grouping-separator=" "/> 
 
<!-- "main"-template --> 
<xsl:template match="/"> 
 
<html> 
<head> 
<style> 
 
<!-- Här skapas stilmallen för dokumentet --> 
<xsl:apply-templates mode="style" 
select="$incFil/premis:object/premis:significantProperties/premis:significantPrope
rtiesExtension/*" > 
   <xsl:with-param name="state" select="'style'"/> 
</xsl:apply-templates> 
 
</style> 
</head> 
<body> 
<!-- Här läggs bakgrundsbilden in --> 
   <div id="background"> <!-- start på "bakgrunds-div" --> 
 
<!-- Och här skapas en div för varje "element" --> 
      <xsl:for-each 
select="deklaration_kvittens/*|deklaration_kvittens/content/label|deklaration_kvit
tens/deklarant/*"> 
         <xsl:variable name="namn"> 
               <xsl:value-of select="name"/> 
         </xsl:variable> 
         <xsl:variable name="ldbcnamn"> 
               <xsl:value-of select="concat('ldbc:',name)"/> 
         </xsl:variable> 

http://www.w3.org/1999/XSL/Transform
http://www.loc.gov/standards/premis
http://www.ldb-centrum.se
http://www.ldb-centrum.se
http://www.ldb-centrum.se


          
         <div style="margin: 0px; padding: 0px;"> <!-- Start på "element-div" --> 
            <!-- Något åt det här hållet borde användas i Firefox --> 
            <xsl:apply-templates mode="beskr" select="$incFil_sigProp/*"> 
               <xsl:with-param name="elementNamn" select="$namn"/> 
            </xsl:apply-templates> 
             
            <!-- Här läggs själva innehållet in --> 
             
            <xsl:if 
test="$incFil/premis:object/premis:significantProperties/premis:significantPropert
iesExtension/ldbc:ldbc_layout/ldbc:element[@id=$namn]/ldbc:type='textfield'"> 
               <input type="text" style="margin: 0px; padding: 
0px;"><xsl:attribute name="value"><xsl:value-of select="data"/></xsl:attribute> 
               </input> 
            </xsl:if> 
            <xsl:if 
test="$incFil/premis:object/premis:significantProperties/premis:significantPropert
iesExtension/ldbc:ldbc_layout/ldbc:element[@id=$namn]/ldbc:type='password'"> 
               <input type="password" style="position: absolute; top: 0px; margin: 
0px; padding: 0px"><xsl:attribute name="value"><xsl:value-of 
select="data"/></xsl:attribute> 
               </input> 
            </xsl:if> 
            <xsl:if 
test="$incFil/premis:object/premis:significantProperties/premis:significantPropert
iesExtension/ldbc:ldbc_layout/ldbc:element[@id=$namn]/ldbc:type='text'">  
               <div style="position: absolute; top: 0px; margin: 0px; padding: 
0px; height: 1em;"><p style="margin: 0px; padding: 0px;"><xsl:value-of 
select="data"/></p></div> 
            </xsl:if> 
            <xsl:if 
test="$incFil/premis:object/premis:significantProperties/premis:significantPropert
iesExtension/ldbc:ldbc_layout/ldbc:element[@id=$namn]/ldbc:type='label'">  
               <div style="position: absolute; top: 0px; margin: 0px; padding: 
0px; height: 1em;"><p style="margin: 0px; padding: 0px;"><xsl:value-of 
select="data"/></p></div> 
            </xsl:if> 
            <xsl:if 
test="$incFil/premis:object/premis:significantProperties/premis:significantPropert
iesExtension/ldbc:ldbc_layout/ldbc:element[@id=$namn]/ldbc:type='text_num'"> 
               <xsl:variable name="tal"> 
                  <xsl:value-of select="data"/> 
               </xsl:variable> 
               <p style="position: absolute; top: 0px; margin: 0px; padding: 0px; 
width: 90px; "><xsl:value-of select="format-number($tal,'# ###.#','sek')"/></p> 
            </xsl:if> 
            <xsl:if 
test="$incFil/premis:object/premis:significantProperties/premis:significantPropert
iesExtension/ldbc:ldbc_layout/ldbc:element[@id=$namn]/ldbc:type='bold_text_num'"> 
               <xsl:variable name="tal"> 
                  <xsl:value-of select="data"/> 
               </xsl:variable> 
               <p style="position: absolute; top: 0px; margin: 0px; padding: 0px; 
width: 90px; font-weight: bold;"><xsl:value-of select="format-number($tal,'# 
###.#','sek')"/></p> 
            </xsl:if> 
            <xsl:if 
test="$incFil/premis:object/premis:significantProperties/premis:significantPropert
iesExtension/ldbc:ldbc_layout/ldbc:element[@id=$namn]/ldbc:type='text_right'"> 
               <p style="position: absolute; top: 0px; margin: 0px; padding: 0px; 
width: 90px; "><xsl:value-of select="data"/></p> 
            </xsl:if> 
            <xsl:if 
test="$incFil/premis:object/premis:significantProperties/premis:significantPropert



iesExtension/ldbc:ldbc_layout/ldbc:element[@id=$namn]/ldbc:type='tiny_text_right'"
> 
               <p style="position: absolute; top: 0px; margin: 0px; padding: 0px; 
width: 90px; font-size: 10px;"><xsl:value-of select="data"/></p> 
            </xsl:if> 
            <xsl:if 
test="$incFil/premis:object/premis:significantProperties/premis:significantPropert
iesExtension/ldbc:ldbc_layout/ldbc:element[@id=$namn]/ldbc:type='field_label'"> 
               <div style="position: absolute; top: 0px; margin: 0px; padding: 
0px; height: 1em; "><p style="margin: 0px; padding: 0px; font-family: verdana; 
font-size: 10px; font-weight: bold; color: #663300;"><xsl:value-of 
select="data"/></p></div> 
            </xsl:if> 
            <xsl:if 
test="$incFil/premis:object/premis:significantProperties/premis:significantPropert
iesExtension/ldbc:ldbc_layout/ldbc:element[@id=$namn]/ldbc:type='header'"> 
               <div style="position: absolute; top: 0px; margin: 0px; padding: 
0px; height: 1em; "><p style="margin: 0px; padding: 0px; font-family: verdana; 
font-size: 10px; font-weight: 200; color: #000000;"><xsl:value-of 
select="data"/></p></div> 
            </xsl:if> 
            <xsl:if 
test="$incFil/premis:object/premis:significantProperties/premis:significantPropert
iesExtension/ldbc:ldbc_layout/ldbc:element[@id=$namn]/ldbc:type='footer'"> 
               <div style="position: absolute; top: 0px; margin: 0px; padding: 
0px; height: 1em; "><p style="margin: 0px; padding: 0px; font-family: verdana; 
font-size: 10px; font-weight: 200; color: #666666;"><xsl:value-of 
select="data"/></p></div> 
            </xsl:if> 
            <!-- <xsl:value-of select="data"/> --> 
             
         </div> <!-- slut på "element-div" --> 
 
      </xsl:for-each> 
      <div id="deklarant_footer"><p style="margin: 0px; padding: 0px; font-family: 
verdana; font-size: 10px; font-weight: 200; color: #666666;"><xsl:value-of 
select="deklaration_kvittens/deklarant/data"/></p></div> 
      <div id="date_footer"><p style="margin: 0px; padding: 0px; font-family: 
verdana; font-size: 10px; font-weight: 200; color: #666666;"><xsl:value-of 
select="deklaration_kvittens/status/data"/></p></div> 
   </div> <!-- slut på "bakgrunds-div" --> 
</body> 
</html> 
</xsl:template> 
<!-- Slut på "main" template --> 
 
<!-- Template för layout --> 
<xsl:template mode="style" match="ldbc:ldbc_layout"> 
   body { 
      margin: 0px; 
      background-color: white; 
      font-family: <xsl:for-each select="ldbc:font/ldbc:family"><xsl:value-of 
select="."/>,</xsl:for-each>; <!-- arial, helvetica, sans-serif; --> 
      font-size: <xsl:value-of select="ldbc:font/ldbc:size"/>px; 
      } 
   #background { 
      background-image: url("<xsl:value-of select="ldbc:bild/ldbc:name"/>"); 
      background-repeat: no-repeat; 
      height: <xsl:value-of select="ldbc:bild/ldbc:height"/>px; 
      width: <xsl:value-of select="ldbc:bild/ldbc:width"/>px; 
      margin: 0px; 
      padding: 0px; 
   } 
   input { 
      background-color: white; 



 
   } 
 
 
   <!-- här skapas ett unikt stil-element för varje element i datafilen --> 
   <xsl:for-each select="ldbc:element"> 
      #<xsl:value-of select="ldbc:name"/> { 
         position: absolute; 
         margin: 0px; 
         padding: 0px; 
         white-space: nowrap; 
         <xsl:choose> 
            <!-- Lägger till högerjustering och gör ett 'mindre' space mellan      
--> 
            <!-- tusentalen om det rör sig om fält som är markerade som 'text_num' 
--> 
            <xsl:when test="ldbc:type='text_right' or ldbc:type='text_num' or 
ldbc:type='tiny_text_right' or ldbc:type='bold_text_num'"> 
               left: <xsl:value-of select="ldbc:x"/>px; 
               min-width: <xsl:value-of select="ldbc:width"/>px; 
               text-align: right; 
               float: right; 
            </xsl:when> 
            <xsl:when test="ldbc:type='footer'"> 
                left: 0px; 
                min-width: <xsl:value-of select="../ldbc:bild/ldbc:width"/>px; 
                text-align: center; 
            </xsl:when> 
            <xsl:when test="ldbc:type='text_num' or ldbc:type='bold_text_num'"> 
               word-spacing: -0.1em; 
            </xsl:when> 
            <xsl:otherwise> 
               left: <xsl:value-of select="ldbc:x"/>px; 
            </xsl:otherwise> 
         </xsl:choose> 
         top: <xsl:value-of select="ldbc:y"/>px; 
 
      } 
   </xsl:for-each> 
 
</xsl:template> 
<!-- Slut på "layout"-template --> 
 
<!-- Template för "tool-tip"-beskrivningen --> 
<!-- Fungerar nu i både IE och FF, tack vare den globala $incFil --> 
<xsl:template mode="beskr" 
match="premis:object/premis:significantProperties/premis:significantPropertiesExte
nsion/ldbc:ldbc_layout/*"> 
   <xsl:param name="elementNamn"/> 
            <xsl:attribute name="id"> 
               <xsl:value-of select="$elementNamn"/> 
            </xsl:attribute> 
            <!-- En "Tool-tip" för varje div läggs till --> 
            <xsl:attribute name="title"> 
               <xsl:value-of 
select="$incFil/premis:object/premis:significantProperties/premis:significantPrope
rtiesExtension/ldbc:ldbc_layout/ldbc:element[@id=$elementNamn]/ldbc:description"/> 
            </xsl:attribute> 
 
</xsl:template> 
<!-- Slut på "beskrivnings"-template --> 
 
</xsl:stylesheet> 
 

 



  

 

 




