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1 Document Control 

 

Issue Date of issue Comments 

1 23 November 2009 Final version 

   

2 Summary 

Web archives deal with massive numbers of digital objects in potentially any 

combination of diverse formats. The technology used for access to many of these 

formats has or may change over time. Therefore the International Internet Preservation 

Consortium (IIPC) is interested in documenting web access dependencies to support 

ongoing preservation of access to web archives. The National Library of Australia, as a 

member of the IIPC Preservation Working Group has been investigating potential 

documentation approaches.  This report discusses the problem of progressive 

technological change on current and future access to web archives using the PANDORA 

web archive as a primary case study. It also compares potential approaches to 

documenting web access dependencies. The ideas in this report were first presented1 at 

the IIPC conference Active Solutions for Preservation of Internet Content held on 7 

October 2009 in San Francisco. 

3 Introduction 

The National Library of Australia (NLA) shares a common concern with other members 

of the International Internet Preservation Consortium (IIPC) about maintaining access to 

web archives over time. The Library’s experience with managing the PANDORA web 

archive shows that in this archive there is an ongoing problem with accessing web 

objects; objects which are accessible at the time of collection may become more difficult 

to access over time due to many factors.  Some informed decisions will therefore be 

needed regarding the best way to provide future access, not just access to objects on an 

individual basis but access to the web archive as a functional whole. Knowing what 

worked for access in the past is likely to reduce some of the guesswork in formulating 

appropriate strategies for ensuring ongoing access to material collected in the past.  

                                                

1 Pearson, D; (prepared by M Davis) (2009) Preserving access – Making more informed guesses 

about what works. Presentation given at Active Solutions for Preserving Internet Content 

conference, San Francisco, 7 October 2009, 

http://netpreserve.org/events/active_solutions/3_Preserving%20Access%20IIPC%20Pearson%

2005.pdf or, http://www.nla.gov.au/openpublish/index.php/nlasp/article/view/1474  
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As part of the IIPC Preservation Working Group (IIPC PWG), the NLA has been exploring 

ways of documenting various web access dependencies.  Without this information, 

making more informed decisions about the requirements for providing access in the 

future may become more difficult. It is somewhat of a paradox that although the Web 

consists of a massive number of digital objects with multiple formats and versions, this 

diversity is created to be accessible by almost anyone in the world using common tools, 

but the tools available for access and the formats in common use change over time.  It 

is argued below that web archives across the world share this problem; therefore, it 

makes sense to share the knowledge and potential solutions.  

This report considers some potential approaches to documentation of access 

dependencies. It then gives a recommendation for moving forward. 

4 Discussion 

4.1 The problem 

There are many risks to content in web archives, many of which are articulated in a 

report prepared for the IIPC Steering Committee by the PWG in 20072.  One of the 

major problems for web archives stems from the fact that the Web is continuously 

evolving in both technology and size.  Experimentation in format delivery; evolution of 

browser capabilities; format support consolidation and obsolescence are ongoing and 

pervasive. These are all influenced by the push and pull of consumer, developer and 

vendor preferences and have little to do with preservation considerations.  Combinations 

of software and hardware are required to create and render web content but the 

combinations available to archivists and users change over time, sometimes relatively 

rapidly.  What works for users of web archives today may not necessarily work for users 

the same way in the future. The software and hardware that is available and the 

formats in use will most likely be different, newly created content may have different 

access path requirements to content collected in the past and providing simultaneous 

access may be challenging. 

 

4.1.1 The content 

Web archives do not generally collect everything on the Web. Web archive collecting is 

guided and restricted by archive specific selection policies, the technical abilities of the 

harvesting software, resource availability (staff, time, storage, etc.), permission 

requirements, robots.txt exclusions, and other legal restrictions. Even domain harvests 

                                                

2 IIPC Preservation Working Group (2007) PWG Report 11 December 2007: Report to IIPC Steering 

Committee, including Appendix 2 Table of threats. 
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are selective. Seed lists and inclusion/exclusion profiles are prepared, depth of crawl 

and time and size limitations are specified to take into account the individual archive’s 

collecting policies, priorities and resources3. Mostly web archives take snapshots of 

specific websites or domains. In some cases multiple snapshots of the same websites 

are taken periodically in order to capture changes in content. Each snapshot to some 

extent reflects developments in the web technical environment and the file formats in 

use up to the date of collection, or earlier, depending if or when development ceased on 

individual web sites. 

While there are differences in the focus and size of their collections, web archive 

collections have some commonalities. The ubiquity of file format types (and by 

implication the access tools used) has been shown in domain characterisation studies. 

Content analysis based on MIME type suggests that around 95% or more of the content 

is text and images, largely HTML, JPEG, GIF, PNG and PDF formats. 

Most web archives are interested in maintaining access to their content for the longer 

term, but they are faced with various challenges. These challenges include dealing with 

an expanding array of file and software versions and providing simultaneous access to 

material collected at different time periods, while maintaining the temporal and 

structural context and relationships between interlinked objects, and the ability to 

navigate between them over time. In contrast many web content creators and makers 

of access software and hardware may have shorter access time frame intentions and 

little or no concern for ongoing access provision. 

 

4.1.2 The process of ‘version creep’ 

Web archivists are acutely aware of the effects of ‘version creep’- the progressive 

introduction and use of later and alternative versions.  This applies to access software 

and hardware, file formats, standards and coding practices used in web page design, 

page content changes and link rot.  

Web archivists must select the software and hardware they use for their own work and 

also provide advice on suitable access software to internal and external users of the 

archive. However what is available, whether chosen by organisations or individuals, is 

unlikely to be only based on access to web archives. Both archivists and users usually 

need to interact with the live web and other applications as well as the archive.  

Compatibility with other software applications, current hardware platforms, security 

concerns, manufacturer support, familiarity of use and minimising the amount of 

different software needing to be learnt and managed, all influence the choice.  Periodic 

                                                
3
 See for example Lasfargues et al (2008) ‘Legal Deposit of the French Web: Harvesting strategies 

for a national domain,’ http://iwaw.europarchive.org/08/IWAW2008-Lasfargues.pdf, for a 

detailed discussion of the factors considered in designing the French domain crawl and for 

comparison Andersen (2006) The DK-domain: In words and figures, for the Danish domain, 

http://netarchive.dk/publikationer/DFrevy_english.pdf 
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refreshes of the hardware and software are ongoing. As hardware, operating systems, 

web browsers and other access software are upgraded over time, the result for web 

archives will be mixed accessibility to content collected at different time periods. 

New browser versions may not continue to be fully compatible and appropriate plug-ins 

and helper applications may not always be available to render all legacy content in the 

archives. Backwards compatibility in browsers, plug-ins and helper applications currently 

makes it possible to some extent to use current browsers to make side by side 

comparisons of the past time slices of the majority of web sites that archives have 

gathered. However, this is not true for all content and cannot be guaranteed over time. 

As use patterns and support changes, it is expected, and has been observed, that some 

file formats and their associated plug-ins will become obsolete.  That is they can no 

longer be adequately rendered using the software and hardware combinations available 

to current and future users. 

In some cases it is not a whole file or website that cannot be adequately rendered but 

only part of it. Deprecated, dead and non-standard tags and mark-up targeted at 

specific browser versions can be a problem for new browsers. Conversely older versions 

of browsers may not be compatible with new web standards and coding practices. Some 

archived sites behave differently with different browsers, or even between the different 

versions of some browsers depending on the content they support and how their plug-

ins are installed. Observed differences can also result from the technical limitations of 

the harvesting process.  For example if all of the style sheets applicable to different 

browsers are not harvested, the options for rendering the content in the web archive are 

reduced compared to the live web.   

Changes to access paths may continue to occur after archived web pages are created or 

collected. Recommendations given in archived web pages to use certain browsers or 

plug-ins may become out of date. Links to sites to download recommended software 

may no longer work on the live web nor have been captured in totality within the 

archive and even if still available, older versions of plug-ins and helper applications may 

not be compatible with later browser versions. Although later versions of browsers, or 

alternative browsers and plug-ins/helper applications, may support rendering of earlier 

file formats, they may require the user to undertake a different process. Knowing and 

deciding which alternative access paths to use and how to use them with legacy web 

archive content may not be intuitive to all users. 

 

4.1.3 Incremental loss of access 

Incremental loss of access to legacy materials is often not directly obvious, unless one 

goes looking for specific problems or comes across them inadvertently when making use 

of the material. It may not be obvious whether access problems have occurred during or 

since the harvesting process and even when found may not always be reported to 

archivists, or subsequently noted in the archive metadata.  
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Checking whether content collected in the past still functions adequately when new 

browsers are taken up or support changes for particular formats, may not be seen as a 

high priority, particularly as long as only a relatively small proportion of content is 

noticeably affected or accessed.  Given resource limitations, ensuring that current 

collecting activity is taking place is likely to be given higher attention than dealing with 

possible future access problems. The focus of most web archive selectors is naturally on 

what they are currently collecting and using the tools which are available to them now.  

The identification of alternate access paths for problematic material collected in the 

past, and making that information available to current and future users is likely to be a 

lesser priority. Over time, staff turnover, subsequent corporate memory loss and lack of 

familiarity with non-current formats and applications is inevitable. 

The final result is likely to be that future users will be faced with web archive content 

that is only partially available using the software and hardware combinations available 

to them at the time. Individual archives will need to determine how significant the 

problem is and what is acceptable in the context of their own collections.   Nevertheless, 

dealing with the process of ‘version creep’ in web archives would be aided by awareness 

and forward planning. 

4.2 Case study: PANDORA, Australia’s web archive 

The National Library of Australia is one of the early pioneers in web archiving and a 

foundation member of the IIPC. The Library’s PANDORA web archive, which is focused 

on collecting web materials by or about Australia and Australians, began collecting 

selected websites in late 1996. There are over 70 million files in the selective archive, 

with some sites collected only once and others multiple times in the thirteen years since 

collecting began.  

 The Library has also undertaken four annual harvests of the Australian domain (2005-

2008) which have accumulated around 2.3 billion files.  Another domain harvest is 

currently underway for 2009.  So there are billions of files and multiple file formats to 

deal with. MIME type analysis of harvesting statistics indicate that the most common file 

types numerically in both the selective archive and the .au domain harvests are text and 

images. Audio, video and flash animations are less numerous, but are significant in that 

they require additional software for rendering. 4 

Since PANDORA began collecting web publications, the software used for creation, 

access and harvesting of that web content has evolved and will continue to evolve. 

Generally PANDORA has collected the native formats as they occur on the web without 

transformation to standard archive formats at the time of collection. However there are 

standard exceptions, for example dynamic web pages using .php and .asp are always 

changed to html in the gathering process. In the past changes have also been made, 

                                                

4 Koerbin (2008) The Australian web domain harvests: A quantitative analysis of the archive data, 

http://PANDORA.nla.gov.au/documents/auscrawls.pdf  
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post harvest, to some multimedia files such as .flv to make them accessible in the 

PANDORA Archive. Transformations, where they are made to file formats, have normally 

been performed only due to the need to make content easily available to public users 

and by the built-in constraints of the PANDORA Archive. 

The PANDORA archive’s selective collection is openly available over the Web: however 

the Australian domain harvests are not currently publicly available.  Access to the 

selective archive is by standard web browser plus appropriate plug-ins and helper 

applications installed on an individual user’s machine.  It is currently up to the individual 

users to provide their own access software.  In practice this means that PANDORA users 

are using a variety of web browsers and operating systems for access at any one time, 

while the access environment changes over time. PANDORA’s website usage statistics5 

(available since 2004) indicate that progressively more use is made of newer versions of 

browsers, but legacy versions are still in use, albeit by fewer users over time.  Older 

browsers may be preferred by those using older computers and operating systems not 

compatible with later browsers.  Potentially, more recent content may not render as well 

with legacy browsers.    

As far as we know, the majority of the content in the PANDORA selective archive is still 

accessible using current browsers and plug-ins and helper applications.  However there 

are known instances of:  

• particular file formats that have become obsolete  

• plug-ins recommended by the archived sites that are no longer supported by 

their creators (see Figure 1 and 2) 

• websites that display differently depending on the browser used (see Figure 3) 

• tags that are dead or deprecated6 or are specific to particular browser versions. 

So in relation to PANDORA content, we already have a situation of mixed accessibility. 

Although this may not be dire, it is indicative that as new browsers, standards and web 

practices evolve the situation can only become more complex. NLA is continuing its 

investigations into options for ongoing access strategies for PANDORA.  We would 

expect that other web archives may well have similar situations developing in relation to 

mixed accessibility. 

                                                

5 See PANDORA website usage statistics, http://stats.nla.gov.au/cgi-

bin/report_index.cgi?report=pandora  

6 A study in 2001 of dead and deprecated tags in the PANDORA collection found instances of 127 

dead tags in HTML 4.0, 7 million tags due to be made non-standard in later versions of HTML, 

and 14 million tags with deprecated attributes (Philips, 2002, 

http://www.nla.gov.au/nla/staffpaper/2002/phillips1.html). 
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Figure 1 Screenshot of web page recommending superseded browsers 

& plug-ins 

 

 

 

Note:  Web page created 1999, archived 2000.  VRML Player (Cosmo Player) no longer 
available at the stated URL. Stated preferred browser i.e. Netscape not supported since 
March 2008. The live site as viewed 23 October 2009 http://www.subtle.net/carrier/ 
states that Netscape 6 is not compatible.  Browser differences occur with IE7 giving 
better results than FF3 for both the live and archived sites. 

Source: http://nla.gov.au/nla.arc-10818 
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Figure 2  Example of plug-in no longer supported: VivoActive plug-in 

 

 
 

Note:  PANDORA has a small number (approximately 200) .viv file, mostly video clips from 

performers, requiring the VivoActive plug-in, which has not been supported since 1997, 
when acquired by RealNetworks, although it continued to be used by website designers 
for some years. See for example http://nla.gov.au/nla.arc-10463; instances 
archived 1999-2004. From 2004 .vivo file format no longer used by this particular site.  
In 2009 .viv files can be played with MPlayer with appropriate codec but first the files 
need to be downloaded from PANDORA using a process which is not intuitive and not 
how the original web page creators intended.  

Source:  http://egg.real.com/vivo-player/vivodl.html Note the browser and operating 
system versions which the plug-in was used with. 
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Figure 3 Screenshot comparing web page viewed with IE7 & Firefox 3.0 

 

Note: Web page archived June 2005, slides do not function properly with FF3.0, but 
viewable with IE7. 

Source: http://nla.gov.au/nla.arc-49634 
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4.3 IIPC Preservation Working Group discussions 

The IIPC PWG has been discussing the need for documenting the technical environment 

in which web objects originally worked and their access dependencies for some time. 

The Access Working Group has also been considering related matters over the past 

years, such as options for archiving plug-ins7. The PWG’s discussions have focused on 

how information on access dependencies could help with managing ongoing access by 

feeding into the development and support for the diverse preservation action strategies 

that the IIPC members might choose8. These strategies potentially include: 

• emulation of past technical environments 

• migration to standard formats (on collection, on demand or in response to 

trigger events) 

• archiving of access software and related documentation 

• risk notification 

• recording conversion and alternate access paths. 

The PWG has been discussing alternative use cases proposed by its members, the 

possibility of a periodic environmental scan of the web technical environment and how 

to ensure the ongoing availability of results.  Given that the Web is available around the 

globe with access largely based on the use of common tools, and archivists are largely 

dealing with similar digital objects, and common preservation challenges, it makes 

sense to share the compilation and use of information.  The question then becomes 

what information to gather, how to gather it, and how best to share it. 

 

4.3.1 A way forward? 

Firstly on the question of what information to gather, the Working Group discussions 

have suggested that there is a requirement for information on browsers and plug-ins 

and or helper applications, when they were used and which file formats they are 

appropriate to be used with.  Further, IIPC members have indicated that there is 

interest in being able to approach such information from not only individual file format, 

but also temporal and whole of archive perspectives.  Ideally shared documentation 

efforts need to be capable of supporting multiple preservation strategies.   

                                                

7 Bang, S (2004) Archiving web browser plug-ins, unpublished draft IIPC working paper. 

8 See Brown, A (2006) Archiving websites: A practical guide for information management 

professionals, Chapter 6 for discussion of preservation strategies.  
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Knowing when web objects were collected and the details of the technical environment 

through which the Web was being accessed at that time, could provide a starting point 

for determining appropriate preservation actions. For example if considering building an 

emulation environment one would need to determine the best way to render archive 

content  in that environment.  This could involve identifying the most appropriate 

browser to use, additional software appropriate for the range of file formats that were in 

use at particular times, and a compatible hardware environment.  Alternatively if 

migration was being considered as a strategy, one may want to determine appropriate 

tools to identify and transform particular file formats and to compare how an object 

behaved before and after transformation.   

Decisions about which strategies are appropriate for individual archives will be 

influenced by the mandate of the particular organisation and its anticipated use cases9. 

In some cases access to individual objects may be sufficient for a particular use. In 

other cases being able to render the object, page or site within the temporal and 

structural context of the page, site, or wider archive may be important: or even being 

able to relate it back to the live web.  Maintaining navigability at least within the archive 

before and after transformation (without losing the structural and temporal context) 

may be a desirable outcome. For some users, identifying and analysing information 

about aspects of web design and use of particular formats in the development of 

individual sites or across the whole archive contents over time may be of interest. Other 

users may wish to use the archive as they could have experienced those sites when they 

were part of the live web (as far as possible given the limitations imposed through the 

harvesting process and selection decisions). 

Given that access to web material is possible through a variety of combinations of 

software and hardware (potentially multiple access environments), getting information 

on access dependencies from multiple sources should help to remove some of the 

subjectivity of individual archives. 

4.4 Possible approaches 

The Working Group discussions have provided the impetus for this work by the National 

Library of Australia looking at possible approaches to documenting information on web 

access dependencies. 

                                                

9 See Planets (2007) PP4/D1 Report on methodology for specifying preservation plans. 

http://www.planets-project.eu/docs/reports/Planets_PP4-

D1_SpecifyingPreservationPlans_v1af.pdf, pp. 10-12, for case studies on web archives 

developed for the PLANETS project which show that the focus and perspectives of different web 

archiving organisations (The National Archives and British Library) might lead to varying 

preservation strategies based on differing perceptions on the relative importance of significant 

characteristics. 
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4.4.1 Information on the Web about the Web 

The Web itself contains plenty of relevant information about the technical environment. 

Some sources include:- 

• Creator/manufacturer/vendor websites 

• Developers networks, forums, blogs, etc. 

• File format registries 

• File extension resource sites 

• Software archives/download sites 

• Internet history websites 

• Internet statistics websites 

• Wikipedia. 

Table 1 includes some examples. These sources vary in quality, quantity, consistency 

and comprehensiveness of information and are usually designed for humans to read 

rather than machines.  Machine readability may be important if considering automated 

preservation actions for large numbers of files.   

While there is considerable documentation about the Web on the Web, it is not 

necessarily comprehensive enough and in a form that meets web archivist purposes. 

Nor in some cases will it be reliable and sustainable over time.  Web information can be 

ephemeral, which is of course one of the main drivers for having web archives in the 

first place.  

Web archives and archivists are also useful sources of information. Information can 

come from analysis of the archive contents, associated metadata, harvesting statistics, 

or advice from archivists.  As web archivists interact with their archives and come into 

contact with users, their observations on what does/doesn’t work for access, file formats 

encountered and changes in what they are using, are potentially valuable.  But what 

records are being kept and how widely available are they? Some records will be 

internal; others will be made available more widely over the web. The British Library UK 

Web Archive Technology Watch blog, for example is a recent initiative which notes 

developments in browsers, relevant digital preservation tools, software and standards. 

For web archives available over the web, website usage statistics can provide an 

indication of the browser versions and operating systems being used for access and 

their relative popularity at particular times, but not about additional software or how 

succesful they are at handling particular content over time. 

The archived sites themselves often recommend specific software or plug-ins to 

view/render their content, and include file type information such as versions of html 
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used, mime types of documents and file extension identifiers.  Recommendations may 

be targeted at particular browser versions and require recognition of the browser that is 

being used and harvesting of browser specific style sheets.   

Some web archives may include copies of the types of websites suggested as potential 

information sources in Table 1, that is if the websites fall within the selection policy of 

the particular archive.  These could be particularly useful if collected at multiple times 

and if they are openly available.  Because of its broad collecting scope, multiple gathers 

of the same sites, and availability over the web, the Internet Archive’s collection is 

particularly valuable. The IA may have collected sites that fall outside the scope of other 

selective archives, but which could complement their preservation efforts.  The IA for 

example has copies of Wikipedia, browser manufacturers, software download sites and 

so forth in its collection which would be outside the scope of archives with a limited 

geographic or subject focus.  However even within the IA collection there is no 

guarantee of the completeness or depth of the collecting that has taken place. 

Observance of robots.txt exclusions, non-harvesting of dynamic content, restrictions on 

the number of page levels collected, etc. can limit the amount and type of content 

collected. 
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Table 1 Examples of web information sources  

Type Examples 

Creator/manufacturer/vendor 

websites 

Microsoft Internet Explorer, 

http://www.microsoft.com/windows/Internet-explorer/ 

Opera knowledge base, http://www.opera.com/support/kb/ 

Adobe Flash Player, http://www.adobe.com/products/flashplayer/ 

 

Developers networks, forums, 

blogs etc 

Mozilla Addons, https://addons.mozilla.org/en-US/firefox/ 

UK Web Archive Technology Watch Blog, 

http://britishlibrary.typepad.co.uk/ukwebarchive_techwatch/ 

Internet Explorer Developer Network, 

http://msdn.microsoft.com/en-au/ie/default.aspx 

  

File format registries PRONOM, http://www.nationalarchives.gov.uk/PRONOM/ 

Global Digital Format Registry (GDFR), http://www.gdfr.info/ 

Unified Digital Format Registry (UDFR), http://www.udfr.org/ 

Sustainability of Digital Formats Planning for Library of Congress 

Collections, http://www.digitalpreservation.gov/formats/ 

File extension resource sites FILExt –The File Extension Source, http://filext.com/ 

FileInfo.com – The File Extensions Resource, 

http://www.fileinfo.com/   

File Extensions.org – The Source for File Extensions Information, 

http://www.file-extensions.org/ 

  

Software archives/download 

sites 

Netscape archive, http://browser.netscape.com/ 

Evolt.org, http://browsers.evolt.org/ 

Tucows, http://www.tucows.com/ 

  

Internet history websites History of the Mozilla project, 

http://www.mozilla.org/about/history.html 

The Apple Museum: QuickTime, 

http://www.theapplemuseum.com/index.php?id=41 

  

Internet statistics websites Market Share by Net Applications, 

http://marketshare.hitslink.com/browser-market-

share.aspx?qprid=0 

StatCounter GlobalStats, http://gs.statcounter.com/ 

   

Online encyclopaedias  Wikipedia, http://wikipedia.org/  
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4.4.2 Possible approach 1: Unified Digital Format 
Registry 

The case for using digital format registries by web archives to assist in handling file 

format challenges has been under discussion for a number of years. In 2004 Clausen10 

wrote a detailed report on the challenges of handling file formats in the Danish web 

archiving project and recommended international cooperation and support for 

development of a shared format registry. Later in the same year Christensen11 

discussed the suitability of the designs of the Global Digital Format Registry12 (GDFR), 

PRONOM13 and the Koninklijke Bibliotheek’s Preservation Layer Model14. Brown15 

(2006) discusses how technical registries such as PRONOM and the GDFR (which at the 

time was still in a development phase) could potentially support long-term preservation 

of web archives.  

In early 2009 a merger was proposed between PRONOM and the still developing GDFR 

to form the Unified Digital Format Registry16 (UDFR). Development of the UDFR began 

in April 2009.  It is at an early stage but is being developed from a digital preservation 

community perspective with a view to reliability and sustainability. Its interim governing 

body includes members from various national archives and national and university 

libraries most of whom are also members of the IIPC.  The UDFR could potentially be 

used for general digital preservation planning by a number of the IIPC member 

organisations and it also has considerable potential for use by web archives.  The 

potential for coupling registry data on file format identification, information on 

conversion paths, rendering software and availability of supporting documentation with 

other tools to feed into risk assessment and preservation strategy planning, as being 

investigated by the PLANETS project17 is very appealing. 

The IIPC has already flagged its interest in UDFR but recognises it will require work and 

time to be adapted to web archivists’ needs, including requirements specifications, 

further development of use cases specific to web archives, possible changes to the data 

model and population with relevant data and regular updating.  Some Preservation 

                                                

10 Clausen (2004) Handling file formats, State and University Library, Aarhus  and The Royal 

Library, Copenhagen, Denmark, http://netarchive.dk/publikationer/FileFormats-2004.pdf 

11 Christensen, N (2004) Towards format repositories for web archives. Paper presented at the 4th 

International Web Archiving Workshop (IWAW’04), 16 September 2004, Bath UK, 

http://iwaw.europarchive.org/04/Christensen.pdf  

12 Global Digital Format Registry (GDFR), http://www.gdfr.info/ 

13 PRONOM, http://www.nationalarchives.gov.uk/PRONOM/ 

14 Presented in van Diessen, RJ (2003) Preservation requirements in a deposit system, IBM/KB long 

term preservation study report series no. 3,  http://www.kb.nl/hrd/dd/dd_onderzoek/reports/3-

preservation.pdf  

15 Brown, A (2006) (2006) Archiving websites: A practical guide for information management 

professionals, Facet Publishing, London 

16 Unified Digital Format Registry (UDFR), http://www.udfr.org/ 

17 PLANETS, http://www.planets-project.eu/  
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Working Group members have noted that the current models for PRONOM and GDFR do 

not cater for interrogation by temporal aspect and the UDFR may need additional 

content identification specifically for web archive use.  Populating with relevant data will 

also take time, and decisions will need to be made on the priorities for inclusion, who 

will contribute data and how/when it will be updated. 

Because of their complex nature, management of ongoing access to web archives would 

be served not just by information on individual file formats and access software but also 

by information relating to ‘whole of archive’ access for particular time periods.  

Preservation actions may not be just about identifying and modifying a single file or files 

of a particular format but could involve development of strategies for the appropriate 

rendering of part or of  the whole archive.  

 

4.4.3 Possible approach 2: Wikipedia 

There are existing openly available resources which also include relevant information.  

Wikipedia is an outstanding example of a collaborative multilingual project which is 

updated by a body of committed enthusiasts.  It is a community maintained resource 

which brings together a very rich array of relevant information on browsers, plug-ins, 

web standards, layout engines, software and hardware creators and developers, file 

formats, media players and so forth.  It includes various topic lists, histories, 

comparisons, timelines, statistics and links to related information within Wikipedia and 

in external sources. It includes records of when its pages were updated, by whom and 

includes discussion on why things were added, removed, and edited. Within Wikipedia 

the comparative and time based information is potentially extremely valuable as an aid 

for future decision-making and as a source for identifying and extracting relevant 

information. 

Nevertheless, Wikipedia has been put together for a general audience and is not specific 

to web archives’ requirements. Although it comes in multiple language versions, there 

are differences in the amount of detail on the same topics between language versions.  

The depth of information on different topics also varies.  Articles can be edited by 

multiple users, which enables article editors to concentrate on their interests but also to 

potentially introduce bias. Articles can to some extent be edited at whim, information 

and page names can be changed. Wikipedia at this time has not been designed to 

interact with other digital preservation planning tools as a format registry like UDFR will 

have potential to do.  

In fact Wikipedia has so much detail it can be somewhat overwhelming. At the NLA we 

examined Wikipedia pages on ‘Comparison of web browsers’18, pages on individual 

browsers and their various versions, Timelines of browser release and support dates19, 

                                                

18 Wikipedia, ‘Comparison of web browsers’, 

http://en.wikipedia.org/wiki/Comparison_of_web_browsers  

19 Wikipedia, ‘Timeline of web browsers’, http://en.wikipedia.org/wiki/Timeline_of_web_browsers  
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‘Comparison of layout engines’20, ‘Usage share of web browsers’21, ‘Web standards22’, 

HTML tags and non standard tags23, pages on various audio and video players and 

related file formats, etc.  Our conclusion was that Wikipedia is potentially an incredibly 

useful resource and could supplement preservation efforts in understanding web file 

formats and their dependencies. 

As an exercise we tried extracting some information from Wikipedia based on the 

information requirements identified by the PWG during technical meetings (see Figure 4: 

Example extract for Firefox 3.0).  We found that specific information required cross-

checking. Also the Wikipedia articles did not directly supply some of the required 

information and some of the information was relevant only to the latest current version.  

The extensive linkage from Wikipedia articles was however useful in leading to 

additional sources for cross-checking.  Perhaps not surprisingly, some makers’ websites 

also often only highlight content related to the latest version available. Information 

about earlier versions may be more difficult to locate or no longer be included on their 

websites.  This is where web archive collections (such as the Internet Archive) can be 

valuable as a source for information that was previously available. 

                                                

20 Wikipedia, ‘Comparison of layout engines’, 

http://en.wikipedia.org/wiki/Comparison_of_layout_engines  

21 Wikipedia, ‘Usage share of web browsers’, 

http://en.wikipedia.org/wiki/Usage_share_of_web_browsers  

22 Wikipedia, ‘Web standards’, http://en.wikipedia.org/wiki/Web_standards  

23 Wikipedia, ‘Non standard HTML tags’, http://en.wikipedia.org/wiki/Non-standard_HTML_tags  
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Figure 4 Example extract for Firefox 3.0 

4.4.4 Possible approach 3: Documenting what web 
archives are using/used 

From the Wikipedia exercise it soon became apparent that comprehensively 

documenting every version of every web browser, and every plug-in/helper application, 

would be extremely time consuming.  Just documenting every web browser version 

would involve creating hundreds of records and of these potentially only a subset would 

be of primary importance.   

We therefore decided to look at the potential of a different approach, documenting the 

access tools in common use by IIPC member web archives, starting with NLA’s Pandora 

Archive. This was based on the rationale that if we identify the suite of software in use 

at particular times (which presumably worked with a large part of our archive collection) 

we will have a starting point for comparison and thus a potential way for moving 

forward.  

Since there will be similarities with information that will need to be fed into the UDFR 

this kind of information could potentially also be a useful starting point for seeding those 

efforts. Alternate access paths could be suggested by differences in the software suite 

used by different web archives, or by information volunteered by archivists in relation to 

known problematic material. Depending on whether records of past usage of access 

have been kept, it may be easier to document versions in current use rather than legacy 

versions.  While obscure or obsolete material particularly amongst older material or 
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material collected by automated means, may be unfamiliar to current archivists, it is 

possible that information may have been recorded by another archive. 

In the case of PANDORA, NLA web archivists have recorded some access information at 

the time of collecting individual web sites for our selective archive.  However for the 

Australian domain harvests the collection process is automated. The domain harvests 

may contain sites with access dependencies which have not been encountered in the 

selective archive.  Other web archives, particularly those with a legal deposit mandate 

or a different focus, may have collected similar material and potentially could have 

information that is potentially useful to us in the future and vice versa. 

A very simple way to start is to record what our web archivists are using for searching 

and browsing the archive now.  In July 2009 PANDORA web archivists were using the 

software listed in Table 2, which allows access to common web content –- web 

documents in HTML, XML, common image types (JPEG, GIF, PNG), PDF documents, 

Microsoft Office documents (Word, Excel and PowerPoint), video and audio that work 

with Real Player, QuickTime, Windows Media Player, Java applets, Zip files.   

Table 2 Example: National Library of Australia Web Archiving Section 

software environment July 2009  

 July 2009 

Operating system Windows XP 

Browsers Internet Explorer 7 (main browser) IE8, Firefox 3.0 

Additional 
software 

Adobe Reader 8 

Adobe Shockwave Player 

Adobe Flash Player 10 

Real Player 10 

Apple QuickTime 7 

Windows Media Player 11 

Java 6 Update 11 

JavaScript enabled 

Word, Excel, PowerPoint 2003 

WinZip 

Note: Software used for access only included in this list. Software for harvesting and working with 
content like PANDAS and Firebug is not listed.   

Source: Advice from Edgar Crook, Web Archiving Section, July 2009 

As part of this approach we also wanted to determine  how easy it was to find 

information on what the Library’s web archivists were using in the past and selected 

2005, 2000 and 1996 (the year PANDORA started collecting).  As can be seen from 

Table 3, the operating system NLA uses has changed periodically and software versions 

updated. Hardware has also been periodically refreshed. While identifying the operating 

system and browser for particular years was relatively easy, the model of PC and 

versions of particular software were much more difficult as detailed records were 

unavailable.  This confirmed the initial suspicion that documenting at the time is easier 

than trying to do it retrospectively. 
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Generally it appears the Library was using software suites that are similar to what we 

are using now.  The major change in browser from Netscape to Internet Explorer 

occurred in the early 2000’s.  

Table 3 Example: Earlier National Library of Australia software 

environment 

 2005 2000 1996 

Operating 

system 

Windows 2000 Windows 95 Windows 3.1/ Windows for 

Workgroups 

Browser/s IE6 (since June 2002) Netscape Navigator 4.08 Netscape Navigator 1, 2 or 

3? 

Additional 

software 

Adobe Acrobat Reader 

Macromedia Shockwave 

Macromedia Flash Player 

Real Player 

Apple QuickTime 

Windows Media Player 9 

Java 

JavaScript enabled 

Word, Excel, PowerPoint 

WinZip 

Acrobat Reader 

Macromedia Shockwave 

Macromedia Flash Player 

Real Player 

Apple QuickTime 

Windows Media Player 6.4 

Java 

JavaScript enabled 

Word, Excel, PowerPoint 

WinZip 

Acrobat Reader 

Macromedia Shockwave 

? 

Real Audio Player 

QuickTime 

Netscape Media Player 

Java 

JavaScript enabled 

Word, Excel, PowerPoint 

PKUnzip 

 

There is value in comparing our situation with other IIPC members’ situations.  We 

approached the Bibliothèque nationale de France (BnF) who kindly provided information 

on their software environments.  BnF specifically designed a software package for 

librarians involved in selecting websites for their focused crawls.  Since 2005, the 

package has remained basically the same; however the versions have been updated.  

Additionally since 2008 the BnF have provided public in-house access to their archive 

with a set of software deployed on a TSE server. 
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Table 4 Example: Comparison of National Library of Australia (NLA) 

and Bibliothèque nationale de France (BnF) software 

environments 

 NLA web archivist’s 
software July, 20091 

BnF librarian’s software 
since 20052 

BnF public in-house 
access software since 
20083 

Operating 

system 

Windows XP Windows XP ? 

Browser/s Internet Explorer 7 & 8, 

Firefox 3.0 

Internet Explorer 

 

Internet Explorer 

 

Additional 

software 

Adobe Reader 8 

Adobe Shockwave Player 

Adobe Flash Player 10 

Apple QuickTime 7 

Windows Media Player 

11 

Real Player 10 

Java 6 Update 11 

JavaScript enabled 

Word, Excel, PowerPoint 

2003 

WinZip 

Acrobat Reader* 

 

Macromedia Flash Player* 

QuickTime* 

Windows Media Player* 

 

Java Virtual Machine 

(Microsoft) 

Adobe Reader 

Adobe Shockwave Player 

Adobe Flash Player 

 

VLC Media Player 

Real Player 

Java Virtual Machine 

(Microsoft) 

 

Word, Excel & PowerPoint 

Viewers 

 

  Later additions: 

Firefox 

RealOne Player 10 

*Software versions 

progressively updated to 

latest compatible with 

Windows XP 

 

Source: 1. Advice from Edgar Crook, NLA Web Archiving Section.  

2&3 Email from Clément Oury, BnF 1 September 2009 

As can be seen from Table 4 there are similarities in the software packages used by 

both NLA and BnF, but also some differences.  Each package allows access to the 

commonly occurring web file types but with some differences in multimedia players. It is 

inevitable that there will also be some material in collections that requires additional 

rendering software. For example, BnF advised that the reading of some e-books 

necessitated download of additional proprietary e-book readers.   

Because France has Legal Deposit for electronic materials (unlike the current situation in 

Australia) it is likely that material collected by the BnF will be broader in scope than that 

collected selectively by PANDORA, and could potentially include a wider variety of file 

formats. Some of these additional file formats may have been collected within the 

Australian domain harvests and information on their access dependencies could still be 

of interest to NLA, and potentially other IIPC members.  
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The aim of this third approach is to record the most common web access environments 

used in web archives relative to different time periods. This is in contrast to the 

approach of format registries, which generally provide information on an individual file 

format basis, identifying specific access path/s for that particular file format. It would 

benefit from additional information from other IIPC members on their access 

environments over time. Analysis of a larger sample size would enable identification of 

patterns and priorities for more detailed documentation, which could be used in the 

formulation of appropriate preservation strategies and actions. 

5 Conclusion and Recommendation 

In this document we have looked at three alternative approaches to documenting web 

access dependencies:  a developing digital format registry (UDFR); an existing 

community based online encyclopedia (Wikipedia); and an approach based on recording 

what web archives are currently using and used in the past.  Each of these approaches 

has some merit and could be used in a complementary way by web archives.  

In regard to the last mentioned approach, we think that there could be value in 

documenting and comparing the software suites IIPC members are using, as a ‘foot in 

the door’ approach to making more informed ‘guesses’ about what works for future 

access to older material.  We believe that this could supplement other documentation 

efforts and stimulate thinking about what would be helpful to record now, that might be 

useful later. We are not suggesting that it would replace the need for other approaches 

like using a technical registry such as UDFR, an option which warrants further effort, but 

it could aid thinking about the specific requirements for web archives and the 

development of a seed list for UDFR. 

As a first step, IIPC members could share information on the main suite of software that 

is currently being used or was used in the past for access to their web archive and also 

information on content that they are aware is not accessible with current software.  This 

could be shared through the IIPC Preservation Working Group Wiki or netpreserve forum 

as considered appropriate by the PWG.  Potentially the analysis of this information could 

reveal patterns which could then aid development of preservation strategies and 

appropriate actions.   

We therefore recommend that IIPC Preservation Working Group give consideration to 

adopting the third approach (documenting the access environments IIPC member web 

archives are using now and used in the past) as an interim measure while UDFR is being 

developed.  

Postscript: 

The ideas in this report were first presented at the IIPC Active solutions for Preserving 

Internet Content Conference on 7 October 2009 and subsequently discussed at the 

Preservation Working Group Technical Meeting on 8 October 2009. The IIPC PWG 

accepted the recommendation which will form the basis for a proposed work package for 

2009/2010, along with related proposed work packages on file formats, and crawlers 
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that include web environment scan/documentation elements and software 

documentation harvesting. 
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