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Abstract 
According to research in the area of digital preservation (Dollar 2000), logical and physical 

structure of a document/record are important to preserve in order to make the document 

understandable. In layman terms this means that the order and visual attributes of a document 

should be preserved. At the same time, exact copies of digital files can easily be made, but the 

problem then lies in that the original application is needed to render the document readable 

again. To make archived documents/records easily accessible and useable in the future with-

out the need of their original application, I suggest that imitative copies with their logical and 

physical structure intact, are made. These can then easily be distributed to a wide audience 

(the public) for example through the web. In order to achieve this I suggest a “metadata-

driven imitation” where metadata is used to describe the logical and physical structure of the 

document, preferably combined with a backdrop that holds static visual characteristics. For 

this purpose I have used a couple of different but complementing perspectives, namely; The 

Performance Model, The Open Archival Information System model, the Model-View-

Controller framework and the Underlying Abstract Form. The outcome of this combination is 

“metadata-driven imitation”, a general suggestion on how logical and physical structure can 

be preserved, thus providing the possibility to access the original docment/record as well as 

the possibility to process the data. 

 

 

1 Introduction 
When a citizen fills out a paper-based form, for example a tax return form, and sends it to an 

governmental department, the form looks exactly the same when it arrives at the department 

as it did when the citizen submitted it. This original form is then used through the entire proc-

ess, although additional forms may be added along the way, and eventually this form is ar-

chived. If the citizen for some reason needs to access the archived form, it will look the same 

as the form the citizen once filled out and sent to the department, but with additional com-

ments, signatures and stamps made at the department. The citizen will therefore be likely to 

trust that this is the same form, especially as the citizen probably has signed it as well. 
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Now imagine the same form deployed as a web form. It may be “signed” by some sort of 

identification that acknowledges that the citizen is who she sets out to be, but not visible in 

the same way as a signature on paper. Besides this, the form that the citizen filled out will in 

most cases not be cared for as a form. It will instead end up directly in a database and handled 

by the department in different information systems that present it entirely different from what 

the citizen perceived when she last saw the form. If the citizen now needs access to this form 

– what should be presented? 

 

1.1 Problem 

In a form, the layout, labels, fonts, colours and other attributes not directly related to the ac-

tual data, may have a significant role in how information is perceived and what inference is 

made from it, and therefore effect what is actually entered as data in a field. If a user, be it a 

citizen or an employee at the department, does not recognize the form that data was entered 

in, it may impair both understanding, trust and in a sense even access to the information. 

 

To point out some of the  problems in the area of digital long-term preservation I have chosen 

a quote from Charles Dollar regarding what is needed to preserve a digital object; 

 

“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, intel-

lectual content, and context that were apparent at the time of creation or receipt.” (Dollar, 2000 p. 58) 

 

There are some different key issues that is covered in this quote. First we have the issue of 

processible, which is covered by ensuring that a computer can read and interpret the record 

correctly. Authentic is however, a more complicated issue and includes all the aspects men-

tioned in the quote, including the “computer readability”. Making a record understandable to 

humans (of a specified community) is tricky enough in “normal” analogue preservation. 

However, when dealing with digital material, the risk of losing both logical and physical 

structure is apparent, at least compared to “normal paper preservation”. Dollar defines logical 

structure as the logical order of a record, with identifiable subparts and for example date and 

sender. Physical structure on the other hand, are such things as font, margins, logo, and col-

our, among others typically visual attributes (Dollar 2000). 

 

In this paper I will try to address some of the issues that Dollar mentions. I will however not 

consider the records context, since that part is well covered by archival research whether re-

garding analogue or digital material. That the records can be read and correctly interpreted by 

a computer is more or less a premise for the approach presented in this paper, not something 

that I will try to address here. With all this in mind, a kind of metadata-driven simulation of 

the relevant user interfaces (i.e forms) involved in a process could be a desirable solution 

since it carries both logical and physical structure. After all, one picture is worth ten thousand 

words and by addressing the issue of preserving logical and physical structure, I intend to 

assist in preservation of societal memory. 

 

2 Preservation and Presentation 
Many initiatives have been made to preserve digital material (records). Some of them focus 

on using emulation to preserve every aspect, including functionality of the digital object, and 

in that way be able to preserve the actual data “as is”. One example of this is the CAMiLEON 
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project (Creative Archiving at Michigan and Leeds Emulating the Old on the New). Others 

have focussed on making the records identifiable (able to locate, and recognize) through the 

use of metadata at different levels, some very general purpose (Dublin Core), and others very 

specific with low level attributes such as the work done by OCLC/RLG Working Group on 

Preservation Metadata (Online Computer Library Center/Research Library Group). In most 

cases these approaches are very useful indeed, but may be too cumbersome, and demand par-

ticular software, to use in presentation of the records to researchers or the “common citizen” 

in an every day way. 

 

To make (public) records easily accessible and understandable to citizens, the records should 

be possible to view with common tools and have an authentic “look” in that way that they 

resemble what the record looked like at the time of creation (see Dollar quote above). The 

records should however still need to be “computable” in order to facilitate, for example, sta-

tistical use. In order to create “metadata-driven imitation” I will use ideas from some different 

models namely; the Performance Model, The Open Archival Information Systems model, the 

Model-Viev-Controller framework and the Underlying Abstract Form. The rest of this chapter 

will be used to present these ideas. 

 

2.1 The Performance Model 

In research related to the National Archive of Australia (NAA) a group of researchers 

(Heslop, Davis & Wilson 2002) identified an interesting aspect of (digital) records that can be 

worth to pay some attention to. They stated that what actually should be preserved in as origi-

nal shape as possible is the actual “performance” of a record, since this is what the user sees 

(interacts with). A simple model of this can be seen in Figure 1. 

 

 

Figure 1: The Performance Model (Heslop, Davis & Wilson, 2002, p. 9) 

 

According to Heslop et al. (2002), both the “Data File” and the “Hardware and Software” is 

exchangeable, as long as the “Rendering on Screen” remains the same. To illustrate this they 

use an old film, recorded on silver nitrate, as example. In most cases, what is of “essence” to 

the user (viewer) of the film, is the performance that is created when this film is “processed” 

in a projector. This performance could however be preserved on for example a video tape, and 

in that case you have replaced both the data file and the hardware, but preserved the perform-

ance. (Heslop et al. 2002) 

 

The performance model is interesting as a “point of view” since it actually suggests that the 

original is not that important. Instead the original “performance” is what really matters. This 

might be somewhat controversial in the archival community but gives me some useful food 

for thought on how to deal with the concept of original. 
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2.2 OAIS and the Performance Model 

The Consultative Committee for Space Data Systems has developed a “Reference Model for 

an Open Archival Information System (OAIS)” (CCSDS 2002), which eventually became an 

ISO standard (ISO 14721:2003). This model will hereafter be called “the OAIS-model” in this 

paper. The OAIS-model covers many aspects of an archival information system but at an ab-

stract level. This model can however be useful as a reference (hence the name), to make sure 

that you have covered every aspect that needs to be covered when constructing an archival 

information system. The OAIS-model can also be used as a way to unite around a terminol-

ogy when digital preservation is discussed. Both of those ways of usage are used in different 

preservation projects around the world. 

 

In the OAIS-model, a person, or system, is considered to have a Knowledge Base, which al-

lows them to understand the information they receive. For example, a person may have a 

knowledge base that includes understanding of the English language, which gives him the 

ability to read, and understand, an English text. Information is always represented by some 

type of data, may it be characters in a book or the sequence of bits in a digital file, which to-

gether with knowledge of the language or format used (the knowledge base), are converted 

into somewhat more meaningful information. If the recipient does not have the knowledge 

base required for direct understanding, the book or data file needs to be accompanied by in-

formation that helps the recipient interpret the data (i.e. Representation Information) using the 

recipient's current Knowledge Base. In general, “data interpreted using its Representation 

Information yields Information”, as shown in Figure 2. (CCSDS 2002) 

 

 

Figure 2: Obtaining information from data (CCSDS 2002, p. 2-4) 

Let us briefly compare the OAIS-model and the Performance Model. Looking at Figure 1 and 

Figure 2, we can see some similarities between the two. The Data Object in OAIS is similar 

to the Data File in The Performance Model. In order to get an Information Object, interpreta-

tion with the help of Representation Information (see 2.3) is needed. Some of this interpreta-

tion is made by a computer, or as mentioned in the Performance Model, Hardware and Soft-

ware. This results in a Rendering on Screen, which can be compared to Information Object. 

Some of the representation information is intended to be used by humans, which becomes 

useful when the Researcher tries to understand the Information object. (Figure 3) 
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Figure 3: OAIS in relation to the Performance Model (own) 

 

Since hardware and software more or less are a set of rules on how to interpret a certain bit 

stream, this is directly comparable to the OAIS concept of representation information. In other 

words, representation information can be used to replace some software. So what then is rep-

resentation information? 

 

2.3 OAIS Representation Information 

In the OAIS-model there are many descriptions of what should be covered at different levels. 

Regarding the actual object that should be preserved, there is a specific object called “Repre-

sentation Information” (Figure 4) which should contain information on how to “interpret” the 

preserved object. This representation information can be divided in to several levels, where 

the first one (the “lowest” level) is how to interpret the bit pattern of a digital object. At the 

higher levels there will probably be information that makes the digital object “understand-

able” to humans. 

 

 

Figure 4: Representation Information Object (CCSDS 2002, p. 4-22) 

 

This representation information object has two main components called structure information 

and semantic information. The structure information contains information on how to interpret 

the bit stream of a data object to more structured information, such as characters. The seman-

tic information is then used to convey information about, for example, which language a text 

file is written in. In other words, semantic information is used to add more meaning to the 
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data object. In general, we can say that structure information is readable by a computer, while 

the semantic information is supposed to be interpreted by a human. (CCSDS 2002) 

 

Both semantic information and structural information influences the interpretation and to-

gether with context they all add to the meaning of the actual data object. As Rothenberg 

writes “The meaning of a file is not inherent in the file itself, any more than the meaning of 

this sentence is inherent in its characters and words.” (Rothenberg, 1999, p. 10). Rothenberg 

also states that we must know what meaning the content has in the language of its intended 

reader, and then he reminds us that the intended reader of a digital file is a computer. If we 

however consider the Performance Model for a while, then we have to remind ourselves that 

the intended reader of the rendition of a digital file is a human, so we must not forget the 

semantic parts of representation information. 

 

The OAIS Representation Information is useful as a reminder on that semantic information is 

necessary to make a digital object useful for a human. It also supports the thought that a com-

puter needs different metadata than a human does. 

 

2.4 The Model-View-Controller framework 

One way of ensuring that the physical structure remains intact and that the record still is proc-

essible, is to make use of the “old” MVC framework (Burbeck 1992). The Model-View-

Controller framework (MVC) was originally created for the Smalltalk language and its pro-

gramming environment. This has become a quite well used framework for separation of data 

and behaviour (model) from its graphical user interface (view). The controller is responsible 

for handling user input and trigger changes in the model and/or the view. The reason for 

bringing in the concept of MVC into the world of digital preservation is that it brings with it 

the ability to handle content (data) separately from the view. A comparison that springs to 

mind is the “three-tier-architecture” that is used in system development to separate the data-

base from the business logic, which in turn is separated from the user interface. Although 

similar in some ways, MVC is triangular in the sense that the view “tells” the controller to 

trigger something in the model, and then the view observes the model for changes, and then 

updates accordingly. The three-tier architecture, on the other hand, is linear in its layout, since 

the presentation tier (user interface) has no direct connection to the data tier.  

 

Never the less, the main purpose of both those approaches is to make exchange, or modifica-

tion, of any of the parts easier and since my intention is to keep data and view separated from 

each other until someone actually needs to see the record, I will have use of both of those 

concepts. This also lies in line with the thoughts from the Performance Model since it points 

out that everything but the rendition is exchangeable, and in order to keep it that way it is nec-

essary to be able to treat the parts separately. However, if we separate pieces we also need to 

know how to put them together in order to get a whole again which leads us into the underly-

ing abstract form. 

 

2.5 The Underlying Abstract Form 

In the Cedars project (CURL Exemplars in Digital Archives) work has been done on a con-

cept of Underlying Abstract Form (UAF). This UAF contains all significant properties of the 

data and is independent of data medium. The UAF can then be realised on appropriate tech-

nology at the time of access so that the desired form is achieved. (Holdsworth, Sergeant 2000) 
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In their work, Holdsworth and Sergeant have discussed the concept of significant properties, 

which is the properties of a digital object that is crucial to preserve in order to retain its infor-

mation value. What those properties are, is decided by the person making the decision about 

preservation, at the time of ingest of the digital object into the preservation system. 

(Holdsworth, Sergeant 2000) 

 

Holdsworth's and Sergeant's view is that the original object has a particular UAF which is 

then used to create a bit-stream for "indefinite preservation". This bit-stream is then preserved 

as the Data Object in the AIP. AIP is an abbreviation of Archival Information Package, which 

is an OAIS term for a package of information that is kept in the archive. This package con-

tains all data and metadata about the data object. To access this data an Application Pro-

gramming Interface (API) is used so that there is a uniform way in accessing the UAF. Most 

likely several layers of abstraction will be passed before the original data is reached. In this 

access procedure, the Representation Information (from OAIS) will serve as a road map for 

the access, which in Figure 5 is represented by the empty circles. (Holdsworth, Sergeant 

2000) 

 

 

Figure 5: An access path to a data object (Holdsworth, Sergeant 2000) 

 

In their report, Holdsworth and Sergeant also state that: 

 

“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) 

 

As we can se in the above quote, it concernes the ”experience” of something, which is quite 

similar to the view presented in part 2.1. Regarding the concept depicted in figure 5, I see uses 

for this approach in accessing the viewing copy of a digital object, in other words to use the 

concept of UAF to describe the viewing copy of a digital object, but at the same time keep the 

original bit stream unchanged, which at the moment is a requisite in Sweden. So by now, it 

might be time to put the pieces of the puzzle together. 

2.6 Putting the pieces together 

Consider the web form mentioned in the introduction (ch. 1). These kind of services are usu-

ally implemented according to the three-tier architecture, so as soon as the citizen has pushed 

the “submit” button, data ends up in a database and thereby more or less loses its physical, 

and to some extent perhaps also its logical, structure. Now a user could query the database in 

order to get the same content (data) as in the originally submitted form, but the presentation 

will most likely differ. Both the Performance Model and the Underlying Abstract Form stress 
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the importance of a digital objects performance. In other words, we need some way of pre-

senting the data in its original form. The underlying abstract form suggests keeping the digital 

object (i.e the form and its data) together with all its metadata in a well known way so that 

you later on can reproduce it on a current platform. Determining an objects significant prop-

erties is an important part of the process, since this decides what aspects of an object that are 

deemed necessary to preserve. For example, interaction might be deemed as unnecessary to 

preserve in the case of the web form. 

 

If the experience of the form is dependent on the visual representation of the data, then it 

should be preserved. The visual representation consists, according to Dollar (ch. 1.1), of both 

logical and physical structure since the logical structure defines in what order something is 

presented, and the physical structure more concerns the purely visual attributes. At this stage, 

the concept of MVC (ch. 2.4) might be useful in dividing the representation information (ch. 

2.3) into structure information (part of model) and semantic information (view). Depending on 

the situation, there might however be hard to draw sharp lines between what is considered as 

semantic information, and what is considered structure information, since this might be a 

subjective decision (CCSDS 2002). The most interesting point here might however be that if 

we just preserve the database that the record is stored in, the record may have lost both its 

logical structure and its physical structure that it had at the time of creation. 

 

Using these pieces has given me the foundation to the idea of metadata driven imitation, 

which will be covered conceptually in the next chapter. 

 

3 Metadata driven “imitation” 
All this representation information (and other information about the object, such as context 

and so on) is considered as metadata. Gaining access to an “original” of a record, may not be 

necessary at all time, especially if there is a sufficiently good copy available (“imitative copy” 

as Dollar [2000 p. 28] describes it). This original may however be stored off-line and only 

used to create new “view copies” when necessary, but it must most likely sooner or later be 

migrated or converted anyhow, due to hardware and/or software obsolescence. 

 

Since metadata is extensively used to describe certain aspects of the information object, could 

it not also be used to describe an imitative copy of the original?  

 

If we still keep the web application mentioned under 2.6 in mind. We could take a “snapshot” 

of what an empty form looks like and use as a backdrop for the presentation of the record. On 

this backdrop data can be placed according to were it was in the original, by using metadata to 

describe coordinates, and even attributes such as font, size and colour of text. In its simplest 

form it can be described as using an overhead projector with a slide containing the empty 

form, and another slide that is put above the first one to “insert” data at the correct positions.  

 

One problem occurs almost directly. What if the form takes up more place than what is visible 

on screen? What if the form is dynamic in that sense that some options only occur in specific 

cases? Well, perhaps we need to dig deeper. Can the logical and physical structure of a form 

be described using metadata? Yes it can. 
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By describing the “components” of a layout using metadata and probably by using a backdrop 

(or several) as well, a rather current web browser can be able to present a rather good imita-

tive copy of a record, even if it covers more space than is visible on the screen. 

 

In this way, we have also separated the view from the model, and the metadata takes on the 

role of controller. So now the data is available separately for processing, if requested, in for 

example a statistical study where data from many records are of interest, and not the “look” of 

them. 

 

In a “normal” situation, this data would probably be the result of a query against a database, 

and presented in a result table, such as in Table 1. In such a case, the physical structure of the 

record is lost, and sometimes even the logical structure is lost since the table might be ordered 

in another fashion than the visual form. For example, in a database the key(s) usually comes 

first, but in the presentation something else might come first (such as name or date). The data 

in Table 1 is taken from Figure 6 and the labels in the table are roughly translated from their 

Swedish counterparts, which are shown in parentheses. I have also added the related field 

number from the figure where possible. 

 
Receipt number (Kvittensnummer) 20050223124241196494153832 

Date (Datum) 20050223 

Social security number 

(Personnummer) 

640415-3832 

Income (Inkomster) (#03) 219000 

General deductions (Allmänna 

avdrag) (#43) 

9700 

Interest income (Ränteinkomster) 

(#50) 

500 

Deduction for interest 

expense(Avdrag) (#53) 

42500 

Property (Fastighet) (#80) 1115000 

Table 1: Data as result from database query (own creation) 

 

In a database, data is usually split up over several tables. The social security number, for ex-

ample, is probably used as a key to fetch the name, and other relevant information about a 

person from another table. 

 

In Figure 6 we can see an example of a “empty” record where parts of its physical structure is 

preserved as a “backdrop”. In a more advanced case, where records have a dynamic structure 

(for example in the number of rows) this backdrop could be made up of several smaller ele-

ments, in order to generate the physical structure dynamically upon request. 
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Figure 6: The view of the record, without data (Swedish Tax Agency 2006, modified) 

The data of a specific record is labelled with metadata and together with specifications of the 

physical structure of the record, it is arranged in such a way that it retains its logical structure 

as well, in other words, the order of data. 

 

However, when we have the backdrop and the data from a specific record, a kind of controller 

(see 2.4) can be used to superimpose data upon this backdrop, at the correct positions, in order 

to create a complete view of the record (document) as showed in Figure 7. 

 

All in all this leads to an authentic (imitative) view of the record, as the citizen saw it, since 

the physical and logical structure of the record remains intact. In addition, since the data still 

is available separately from its view, it can be processed easily if needed, for example in sta-

tistical research.  
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Figure 7: Logical and physical structure combined (controller) (Swedish Tax Agency 2006) 

 

4 Conclusions 
Let us look at Dollars quote again. 

 

“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, intel-

lectual content, and context that were apparent at the time of creation or receipt.” (Dollar, 2000 p. 58, my 

italics) 

 

The process of making records readable and interpretable by a computer is a necessity for 

digital preservation, but not enough to solve the problem of digital preservation. If records 

shall be understandable to humans, there is also a need for documentation of, amongst other 

things, the records context. This documentation aspect is not covered in this paper. However, 

with the approach suggested in this paper, the separation of view and data, some of the “un-

derstandability” has been made easier since the records have their logical and physical struc-

ture, and their intellectual content intact. This is achieved by using the Performance Model 

and the Underlying Abstract Form for inspiration on what to preserve (perform-

ance/experience). MVC is used as a guideline for separating data from the view, to facilitate 

mass processing of data and reducing the amount of screen shots needed. With UAF in mind, 

the OAIS Representation Information Object is used to describe relations between the view 

and the data, as well as physical and logical structure of the record. Thereby we have come a 

bit closer to maintaining authentic records. 
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