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Abstract

The Virtual Library museums pages (VLmp) were started as a personal project in 1994,
forming part of the Virtual Library distributed information repository initiated by the original
inventors of the World Wide Web. The VLmp resource provides a leading directory of on-
line museums and associated resources which has grown exponentially in size and use since
its inception. In 1996 the directory was adopted by the International Council of Museums
(ICOM), helping to ensure its long-term future. This presentation provides a brief history of
the development and use of VLmp, and considers its possible future directions.
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1 Background
As long ago as 1962, Marshall McLuhan made the following statement [26]:
The new electronic interdependence recreates the world in the image of a global village.

This was before any significant computer networks existed, but of course telephones and television
had been in use for some time and were already bringing people closer together. Now we have
the Internet [16], which is the largest and fastest growing computer network in the world. This is
poised to transform the way we obtain information and communicate with each other yet again
by bringing together organizations and individuals involved in the transmission of information.
A major unifying force is the use of digital data, helping to break down the barriers between tra-
ditional media such as newspapers, TV /radio broadcasting, etc. [27], and other sectors including
museums and culture in general [1].

The origins of the Internet started in the USA as a Wide Area Network (WAN) of just 4
nodes in 1969, then known as the ARPAnet [22]. Initially growth was relatively slow, but the
number of computers linked to the Internet has been doubling each year for the last decade or
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Year | Hosts

(1000’s)
1991 376
1992 727
1993 1,313
1994 2,217
1995 4,852
1996 9,472
1997 | 16,146

Table 1: The increase in the number of Internet hosts.

more. Table 1, abridged from a table in [31], gives the figures for January of each year since
1991, updated with the latest results from the Network Wizards Web site (located on-line at
http://www.nw.com/). If this exponential increase is extrapolated, the number of Internet hosts
in January 2000 will be about 100 million.

The fastest growing part of the Internet is the World Wide Web (WWW), or ‘Web’ for short.
This makes navigation of the Internet much easier than was previously the case by providing a
multimedia view of on-line resources. Traversal between pages of information is normally achieved
by a point-and-click interface using ‘hyperlinks’. These are highlighted text or graphics which
include a hidden pointer to the destination location (known as a ‘URL’ or Uniform Resource
Locator).

The Web was first implemented in 1990 by Tim Berners-Lee at CERN, the international
physics research laboratory based in Geneva, Switzerland [4]. However it did not become popular
until 1993 when the first widely and freely available graphical Web ‘browser’ (called ‘Mosaic’)
was released by the National Center for Supercomputing Applications (NCSA) in the USA.

There were 623 Web sites (servers providing information using the Web protocols) by the end
of 1993, 10,022 at the end of 1994, and over 100,000 in January 1996 [31]. There are perhaps
around 400,000 sites with ‘www’ in their host name in January 1997. Thus the Web’s expansion
has been significantly more dramatic than that of the Internet itself over the same period.

During the past few years, museums have started to realize the potential of the Internet,
and the World Wide Web in particular, for imparting information to potential visitors [3]. As
recently as 1994, the number of museums worldwide presenting information on-line was small
enough to fit on a single page. Most museum personnel were not even aware of the Web. Now,
three years later, there are thousands of museums on-line [24], and many more considering this
option. Despite this, the percentage of museums who have embraced the technology seriously is
still fairly small; there is some way to go before saturation is reached.

One problem of the Web is that finding desired information can be very difficult [12]. This
paper presents a project that has attempted to index museum Web sites and related on-line
resources as they come on-line. As well as the progress to date, some ideas for future developments
are also suggested.



2 VLmp: Whence?

The Virtual Library museums pages (VLmp) today provide a leading directory of on-line museums
and related resources throughout the world. It has attracted widespread interest [25]. The
resource was originally started through the personal interest of the author of this paper, in both
the emerging technology of the World Wide Web and the great wealth of objects and associated
information that museums have available to present using this technology.

VLmp was started in 1994 [5, 6, 7]. It was formed as part of the Virtual Library initiated by
the inventors of the Web (see http://www.w3.org/v1l/). This includes a hierarchically organized
collection of directories for on-line resources in a large rather eclectic variety of subject matter,
each maintained by a volunteer expert in the field concerned.

The VLmp directory within the Virtual Library is organized by country. Initially a single
page was sufficient to hold the entire directory, without it taking too long to download by users.
As the directory has expanded, individual countries have been allocated their own pages when
the number of on-line museums in a given country warrants this or when a volunteer presents
themselves to maintain the information. As well as providing a directory of individual museums,
pages are maintained on professional contact information, a selection of galleries, library exhibits,
other on-line museums lists, keyword search facilities for directory entries, etc.

Since its inception, VLmp directory entries have been maintained in a simple format to enable
some uniformity. This is especially useful in automating keyword searching of the directory. Each
entry normally includes the date of addition (and/or last update) as a comment (and thus not
displayed to the user). As a minimum, the name of the museum and a hyperlink to the museum’s
Web site is included. The geographic location of the physical museum is included when known,
together with brief information covering major keywords, especially if the type of museum is not
obvious from its title.

Sometimes extra hyperlinks to particularly interesting locations within a museum’s Web site
are included, especially if these are not immediately obvious on entry to the museum Web site
itself. A graphical star is used to indicate sites subjectively considered above average and/or for
important museums. A graphical exclamation mark is included for sites that have been added or
whose hyperlinks have been updated within the last month or so.

In 1996, some VLmp directories of individual countries started to be maintained by others
based in the countries concerned. There are too many museums in the world for a single individual
to handle, so this process is necessary if VLmp is to grow into a mature and comprehensive
resource. Currently there are volunteers who maintain a VLmp directory of museums and related
resources for the following countries: Canada, Japan, Romania, Spain, Sweden, the UK and USA.
Countries where English is not the native tongue also supply the pages for that country in their
own language as well as English.

The first country to be split from the rest was, not surprisingly, the USA. John Burke of the
Museum of Oakland in California has magnanimously taken on the task of maintaining the US
museums pages for VLmp and has implemented a database to allow the museums to be viewed in
alphabetical order, by state and by type. Probably half the museums in the world with associated
Web sites are based in the US, so this has been extremely helpful to the author in distributing
the maintenance load of VLmp.

The Canadian Heritage Information Network (CHIN) maintain the master Canadian VLmp



pages under their site (at http://www.chin.gc.ca/). In some countries and regions, excellent
on-line museum directories existing independently of VLmp. For example, CHIN maintain their
own directory of Canadian museums, as well as one in the standard VLmp format. At any
particular moment, VLmp has aimed to provide links to the best resources available, whether
officially part of VLmp or not.

An important political development for VLmp in 1996 was its adoption by ICOM [20], the
International Council of Museums. It is now hosted on the main ICOM site in Sweden [19],
and the official URL is http://www.icom.org/vlimp/. Existing URLs for VLmp continue to be
maintained and a number mirror sites around the world are now available to help speed up access,
in Australia, Canada, Ireland, Japan, Russia, Spain, the UK and the USA. Some of these form
part of official [COM mirror sites.

3 Recommended On-line Museum Resources

The Virtual Library museums pages include selected links to a number of outstanding museums
and related resources from the the main page. This section presents some recent additions, with
reasons why they have been selected. Older selected links have been highlighted in previous
papers [8, 9, 10].

The world-reknowned Uffizi Gallery in Florence, with a leading collection of Italian renaissance
art, have recently established their own dedicated Web site. This includes a gallery guide and an
index of artists. Selected works of art are presented with brief information and a small ‘thumbnail’
image linked to a larger much higher quality image if required. This works well since it is not
necessary to load large images of paintings while traversing the site, but only when a desired
image is found. This is good practice when designing a Web site.

Fortunately the site is also responsive and obviously has good hardware, Web server software
and a fast network connection. This is important if large resources like images and other mul-
timedia such as audio and video are to be included since virtual visitors will be disappointed if
facilities are tantalizingly offered, but are to slow for practical use.

Also available from the Uffizi are a number of QuickTime VR (Virtual Reality) images of the
galleries. These typically require extra software to be loaded and also require reasonably fast and
modern equipment, but are a nice extra touch, not yet offered by many museums.

The Finnish Museums Association have established a basic but worthwhile Web site. This
includes information on the association itself, but more importantly a directory of on-line mu-
seums in Finland, sorted alphabetically, by region or by type. This is a service that museums
associations in all countries should be considering.

In North America, the Art Museum Network has been initiated, connecting some of the larger
art museums on this continent. The resources use the ShockWave ‘plug-in’, allowing multimedia
content to be included within more static Web pages. Indeed, multimedia itself has been elevated
to an art form itself by some [30]. However, it should be noted that plug-ins need to be loaded
as a separate package by the user and are not normally available for all platforms, although
Windows on PCs is nearly always supported. Such facilities also require use of recent versions of
Web browsers. Thus potential users with older or non-standard computer facilities may become
alienated by over dependence on specialized features.



The Florida Association of Museums provides good access to comprehensive on-line informa-
tion on Florida’s museums via a point and click map of the state, a full list by region, by type, or
by keyword search of the name or location. Basic information such as the type of museum, ad-
dress and admission prices and hours is available for most museums, with a link to the museum’s
own Web site included where available. There is also background and membership information,
listings of temporary exhibits by month, an on-line guest book, a ‘what’s new’ page and links to
other related resources (including VLmp).

The British Museum in London, the largest and most visited museum in the United Kingdom
[31], were notably absent on-line although a Web site has now been established. The resources
available on-line are still limited, but are growing, with information on temporary exhibitions
being a particular and welcome feature.

One aspect of a Web presence is that it is perfectly possible to start small and gradually
extend a site as resources allow. Indeed, this is a desirable property of a Web site, since it
encourages return visits by promising the possibility of new information on the next visit. It is
important that a serious Web site for a museum never becomes static since it will date quickly
and on-line visitors will lose interest. It is a resource that should grow as interest in accessing
the museum on-line grows.

In Russia, a dedicated museums Web server has been established which is providing Web
information on a number of museums, as well as a directory of Russian museums. The Egyptian
government provide a list of museums in Egyptian and also international museums with Egyptian
collections as part of the country’s ‘CultureNet’. A guide to Swiss museums provides access to
information by subject, location or name.

Australian Museums On Line (AMOL) provides an excellent national directory of Australian
museums by state, type and name, including a list of museums with home pages. Perhaps most
impressively, a searchable collections database drawn from ten museums, currently containing
43,938 records, is accessible on-line. For example, a search for the keyword ‘Thames’ returned 13
entries in seconds, 12 of which were relevant to the River Thames in England (as I was hoping).
The information is relatively limited, but enough is supplied to make an assessment as to whether
to contacting the relevant museum, if serious research is being undertaken. Imagine attempting
to perform such a search by traditional means. The availability of museum databases on-line will
mean whole new avenues of research and access in general will become possible [15].

In some geographic areas, on-line tourist information includes extensive information on mu-
seums open to the public, including directions, opening times, etc. This type of information is
often not well presented by museums on-line. It is sometimes very difficult to tell from an on-line
museum site where the actual museum is physically located. If museums wish to attract real
visits as a result of virtual visits, this information most be very easily available from anywhere
within their site. A virtual visitor may decide to terminate their visit at any time. There is no
necessity to find a physical exit as in a real museum. But they may wish for general information
on how to find the real museum and when it is open at this point. It is relatively easy with goos
Web site design to provide navigation aids such as a standard set of links always available to the
user.

A good example of tourist information on museums is that available for the city of Boston
in the USA and the surrounding area. Boston.Com provides general information on the Boston
area, including links to selected museums in Greater Boston (by type) and New England (by



state). It is possible to suggest the addition of a museum (or other) link interactively.

Some on-line museum-related resources are completely virtual, with no corresponding real
museum. An early example of this were the EXPO on-line exhibitions available from the US
Library of Congress’ Web server and elsewhere. These used the metaphor of a tour bus to take
visitors around various exhibits such as the Vatican Library and the Dead Sea Scrolls.

The WebMuseum is a well-established repository presenting on-line exhibits of paintings by
well-know artists from the history of art. It has been the subject of some controversy but it has
been set up in a non-commercial altruistic manner and is undoubtedly an excellent educational
resource. It is heavily used, but by providing ‘mirror’ sites around the world, access times for the
large images that are accessible is kept to a reasonable minimum.

As part of the VLmp directory, the Virtual Museum of Computing is available. This provides
links to on-line resources concerning the history of computing, often provided by the corporations
and individuals involved, as well as by historians, researchers, museums and other organizations.
For example, a ‘gallery’ entitled ‘Pioneers of Computing’ provides links to the best resources
available on selected individuals who have made important contributions to the development of
computing. Because the subject is relatively young, many of these people are still alive today,
and often maintain their own ‘home page’ proving information about themselves. For older
individuals, the information may be provided by a professional historian or even an individual
enthusiast. For example, there is extensive information on Alan Turing, an important early
pioneer of computing and mathematical genius who played a leading part in the development of
the Colossus computer used to crack the German Enigma code in World War II. This is provided
by the author of the definitive biography of Turing [17].

All the above resources are accessible directly from the main page of the VLmp directory
under http://www.icom.org/vlmp/.

4 Access statistics

There have been a number of studies in the use of the Web in general [18, 28]. Accesses to VLmp
have grown dramatically since the resource was originally made available on-line. Each year has
seen an approximate doubling of accesses, in line with the growth of the size of the Internet.
Table 2 gives an indication of the number of monthly ‘virtual visitors’ using VLmp since August
1994.

Although the figures have greatly increased during the overall time that VLmp has been in
existence, there have been times when the figures have apparently decreased. For example, the
figures appeared to decline somewhat during 1995. In this period, proxy sites allowing more
local temporary storage of Web data was introduced as a feature to the widely used Web browser
Netscape. This allows popular pages to be automatically copied to intermediate Web sites around
the world when first accessed. On subsequent accesses by others using the same proxy site, the
intermediate copy is used, with no record of the access available at the original source site.

In addition, the directory was split up into multiple pages during this period, making recording
of accesses more problematic. Until February 1996, these statistics were collected as a count of
accesses to the main page of the resource. Any users of the resource not accessing the main page,
but using other pages in the site would not be included.



Mounth /year 1994 1995 1996 1997
January 21,143 32,389 69,372
February 24,482 43,849 71,859
March 32,251 40,817

April 29,458 40,909

May 25,436 49,926

June 23,298 43,408

July 20,534 46,287

August 3,459 19,562 48,457

September 8,749 21,204 50,878

October 12,575 20,804 62,127

November 14,997 26,087 63,571

December 17,284 29,463 61,520

Average: 11,413 24,477 48,678 70,615
Year: 57,064 | 293,722 | 584,138 | 141,231
Total: 57,064 350,786 934,924 | 1,076,155

Table 2: Virtual Library museums pages virtual visits.

Because of technical problems such as those above, the visitor statistics should be interpreted
with caution. However they may be considered as a lower bound on the visitor figures. The total
number of visits is likely to be somewhat higher, but estimating this is difficult.

From March 1996 onwards, counter software has been installed which allows accesses to
multiple pages ti be conveniently aggregated. What is more, subsequent accesses to further
pages within VLmp by the same user are not included unless pages are explicitly reloaded. This
is particularly helpful for statistics gathering since VLmp is now mirrored at a number of sites
around the world, allowing faster local access in the following countries: Australia, Canada,
Ireland, Japan, Russia, Spain, Sweden, the UK and USA.

At the time of writing, the total number of recorded VLmp visitors has exceeded one million
since August 1994. The current average daily number of visitors (in February 1997) is over 2,500.
This compares favorably with a major museum in terms of numbers, but with a rather lower
number of curators!

Referred accesses

Many people arriving at the VLmp resource do so via a hyperlink from another related resource
that includes a link to VLmp. Table 3 gives a list of the most popular links from referring pages
with the percentage accesses over a 13 day period (1-13 February 1997) when there were 7,389
referred accesses recorded (568 per day on average). This indicates that many such accesses are
via other pages in the WWW Virtual Library (see accesses from pages under the W3 Consortium
site http://www.w3.org/ in Table 3).

Other popular sites linking VLmp include the Yahoo hierarchical and search directory (URL



Rank | Percent | URL

1 6.7% | http://www.w3.org/pub/DataSources/bySubject/0verview.html
2 4.9% | http://www.w3.org/pub/DataSources/bySubject/TopTen.html

3 4.4% | http://www.yahoo.com/Arts/Museums_and Galleries/Indices/

4 3.3% | http://wuw.w3.org/vl/Literature/Overview.html

) 3.1% | http://www.mcu.es/prado/enlaces.html

6 3.1% | http://www.hart.bbk.ac.uk/Virtuallibrary.html

7 1.8% | http://www.mcu.es/prado/enlaces_eng.html

8 1.3% | http://wuw.w3.org/vl/

9 1.2% | http://www.iijnet.or.jp/kodansha/cyber/cyb30700.html

10 1.0% | http://www.museumca.org/usa/

11 1.0% | http://wuw.w3.org/pub/DataSources/bySubject/0Overview2.html
12 0.9% | http://www.gti.ssr.upm.es/ prado_web/enlaces.html

13 0.9% | http://www.w3.org/vl/TopTen.html

14 0.8% | http://www.joongang.co.kr/website/best4.html

15 0.8% | http://www.nmsi.ac.uk/links/museums.html

16 0.8% | http://ccin02.gcced.cc.ca.us/arts.htm

17 0.7% | http://www.newton.cam.ac.uk/egypt/other.html

18 0.6% | http://www.w3.org/pub/DataSources/bySubject/Statistics.html
19 0.6% | http://www.yahoo.com/Science/Museums_and Exhibits/Indices/
20 0.5% | http://www.lam.mus.ca.us/webmuseums/main.shtml
21 0.5% | http://www.lam.mus.ca.us/webmuseums/
22 0.5% | http://www.fractal.com/gallery/links.html
23 0.5% | http://www.dis.dk/kultur/karenb/kbtekst.e.html
24 0.5% | http://www.w3.org/pub/DataSources/bySubject/Literature/0Overview.html
25 0.4% | http://yahoo.ffly.com/ywfWebList.phtml

Table 3: Most popular pages linking the main VLmp page.




Country Internet | Rank Accesses Ratio || Population | Accesses/pop.

domain | 1996 || 1996 | 1995 | 96/95 || (millions) | 1996 | 1995
United States .us etc. 1 1561 | 929 1.7 263.0 | 594 | 3.53
United Kingdom .uk 2 218 | 106 2.1 58.4 | 3.73 | 1.82
Brazil .br 3 140 6| 22.0 160.7 | 0.87 | 0.04
Japan .jp 4 124 39 3.2 125.2 1 099 | 0.31
Canada .ca ) 121 85 14 285 | 4.25 | 298
Germany .de 6 89 30 3.0 829 | 1.07| 0.36
France fr 7 85 59 14 57.9 | 147 | 1.02
Italy it 8 81 43 1.9 57.4 | 141 | 0.75
Sweden .se 9 58 42 14 8.8 | 6.59 | 4.77
Netherlands .nl 10 49 26 1.9 155 | 3.16 | 1.68
Spain .es 11 47 11 4.3 39.1 | 1.20 | 0.28
Australia .au 12 41 24 1.7 18.1 | 2.27 | 1.33
Israel il 13 35 13 2.7 5.3 | 6.60 | 245
Singapore .Sg 14 35 3| 12.2 3.3 | 10.61 | 0.87
Norway .1no 15 26 9 2.9 441 591 | 205
South Korea .kr 16 21 4 5.2 45.0 | 0.47 | 0.09
Denmark .dk 17 21 10 2.1 5.2 | 4.04 | 192
Belgium .be 18 20 16 1.2 10.1 | 1.98 | 1.58
Portugal .pt 19 18 3 6.0 99| 1.82 | 0.30
Switzerland .ch 20 18 26 0.7 72| 250 | 3.61
Mexico .mXx 21 15 4 3.7 94.0 | 0.16 | 0.04
Finland fi 22 13 20 0.6 5.1 | 255 | 3.92
Austria .at 23 11 9 1.2 8.0 | 137 1.12
Ireland .ie 24 10 3 3.3 36| 278 | 0.83
Greece .gr 25 9 6 1.5 10.5 | 0.86 | 0.57

Table 4: Daily VLmp file accesses by top 25 countries.

http://www.yahoo.com/). The museum providing the most forwarding links to VLmp is the
Prado in Spain (under http://www.mcu.es/prado/). In assessing these referred accesses, it
should be noted that the number of such accesses is relatively small compared to the total
number of accesses where a referring page is not recorded.

Accesses by country domain

A feature of Internet host names is that often the country of origin may be ascertained. Table 4
gives a breakdown of VLmp accesses by the top 25 countries. These were collected over 31 days
in April 1995 and over 8 days in April 1996. The figures have been normalized to give the average
daily accesses, allowing comparison of changes between the two years. Note that these figures
record the total number of accesses to VLmp files located at the Oxford University Computing
Laboratory (the original VLmp site) and thus do not represent the number of virtual visitors
directly.

It is interesting to note the ratio of accesses from individual countries between the two years,
and this is recorded in the table. The number of accesses from a particular country will of
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course depend to some degree on the population of that country. Therefore the accesses are also
normalized depending on the population of the country concerned! for each of the years under
consideration to give a better idea of the actual level of interest in terms of daily accesses per 1
million head of population.

The United States is unsurprisingly ranked top on terms of absolute accesses. Domestic use
of the Internet is being led by the US [21] and the country has a large population. However
the increase in accesses is less than a factor of two which is below average. In addition, when
normalized for the population size it, perhaps surprisingly, only ranks fourth. Nevertheless, the
US dominates use of the VLmp resource, producing significantly more accesses than the rest of
the world’s countries put together.

Accesses from the United Kingdom form the next highest from an individual country. The
increase in accesses has been moderately higher than the US (approximately doubling), perhaps
more in-line with the average increase worldwide. When normalized for population size, the 1996
access figures for the UK are similar to those for the US in 1995, perhaps indicating that the UK
is about a year behind the US in Internet activity.

Of course, VLmp is likely to show a bias towards English speaking countries since most of
the material is presented in English. Access to a Web server within the same country is normally
significantly faster than international access, which may also bias access figures in favor of the
UK.

The most spectacular increase between 1995 and 1996 has occurred in Brazil with a 22-fold
increase to bring Brazil up to ranking three in absolute terms. However this increase is from a
relatively low base and Brazil has a large population, making it still several years behind the US
in activity per head of population. Even so, it is now on a par with Japan, who rank fourth in
absolute terms.

In terms of the size of population, Canada is only marginally behind the US, although the
rate of increase is slightly slower. The G7 countries all feature prominently in absolute terms.
However, when considering the accesses with regard to the size of population, the ranking is
somewhat different. Singapore, with a rather small population of 3.3 million, has experienced
a dramatic 12-fold increase in accesses, second only to Brazil, and has almost twice as many
accesses per head of population as the USA. Israel, also with a rather small population, has a
large number of accesses per person overall.

Swedish accesses are at a similar level, although it is possible that since the main location
of ICOM’s networking effort is in Sweden, and a Swedish VLmp directory has been established,
this may add to the Swedish accesses somewhat. The other Scandanavian countries of Norway
and Demark also have high access levels. However, rather inexplicably, Finland has about half
the level of access per head, and accesses have actually decreased significantly between 1995 and
1996. A similar decrease has occurred in Switzerland. Both countries have their own national
on-line lists of museums which may be a reason for this.

Brazil and Singapore had the most dramatic increases in access rates between 1995 and 1996,
and Portugal, South Korea and Spain had significant increases too. A Spanish VLmp directory
has been establish by the maintainers of the Prado Gallery’s Web site which may partially account
for the increases accessed from Spain and perhaps to a lesser extent Portugal.

!The country populations where obtained on-line from the U.S. Census Bureau’s International Data Base (IDB)
demographic data on their Web site under http://www.census.gov/ [29].
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Domain description | Internet Accesses Ratio

domain 1996 | 1995 | 96/95
Network .net 1458 | 146 | 10.0
Numerical domains ? 1256 | 591 2.1
Non-profit .org 43 38 1.1
Total: International 2757 | 775 3.6
US Commercial .com 1196 | 386 3.1
US Educational .edu 309 | 475 0.7
US Miscellaneous .us 32 24 1.3
US Government .gov 21 37 0.6
US Military .mil 3 7 0.4
Total: United States 1561 | 929 1.7

Table 5: International and United States daily VLmp file accesses.

Some Internet domain names are international in nature. In addition, many sites are not
correctly registered (or are in the process of becoming correctly registered). These sites are
logged as numerical domains and their physical locations cannot be ascertained easily. These
accesses are summarized in Table 5.

Accesses from the ‘network’ domain have increased dramatically. Many of these are probably
Internet providers giving on-line access to individuals, largely in the US. Accesses by numerical
domains have doubled, which is probably the average increase in accesses since the location of
these sites around the world is probably fairly random.

There are several top-level domains for US sites depending on the type of organization in-
volved. A further breakdown for commercial, educational, government and military sites can be
analyzed, as displayed in Table 5. While the average increase in US accesses between 1995 and
1996 is unremarkable compared to the Internet as a whole, the increase in accesses from commer-
cial sites is about twice this, counterbalanced by a reduction in accesses from educational sites.
During this period, accesses from commercial sites have overtaken accesses from educational sites
(mainly universities). This is in line with the use of the Internet as a whole in the US.

Higher educational use of the Internet is probably near saturation point in terms of numbers
of users; network access has been relatively commonplace for a decade or more. On the other
hand, commercial use of the Internet is still something of a novelty; most commercial users have
had Internet access for less than a year. US government and military access to VLmp have
declined even more than educational accesses. This may be because of stricter controls on the
use of the Internet for work purposes only in such organizations.

Other statistics

Further statistics have been recorded in previous papers on VLmp [8, 9, 10], including accesses
by the hour. Table 6 shows the daily VLmp file accesses for each GMT (Greenwich Mean Time)
hour of the day averaged over an 8 day period in April 1996. This demonstrates that the peak
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GMT Daily requests EST PST
12amm | 260 | eeeeceeceeceeceececcccccee pm 4pm
lam | 310 | eeeoeececeeceecceccscccscccccccce 8pm 5pm
2am | 310 | eooeoecevececececcvcccocsvcccoce 9pm 6pm
3am | 283 | eeeececccceccccceccceccccccce IOpm 7pm
dam | 260 | ceoeeceeceeceeseececccceccee 11pm 8pm
Ham | 221 | eeeeceecessecscscsccee 12am  9pm
bam | 144 | eeeececcecceee lam 10pm
7am | 128 | eeeeeeccccee 2am 1lpm
8am | 104 | eceeseeeece dam 12am
9am 05 | eeececeee 4am lam
10am | 126 | eoeeeecccccee dam 2am
llam | 137 | eeeeceeceeceee bam Jam
12pm | 176 | eeeeeeecscccscccce Tam 4am
lpm | 179 | eeeeeeeeccscccscese 8am S5am
2pm | 254 | eeeececccccccsccsscccccce 9am bam
3pm | 257 | eeeeeeescccscccsccccccccce 10am Tam
4pm | 268 | eeeeeeececccssccssccsccccce 1lam 8am
opm | 301 | eeeceeecseecscccsccsccsccsccce 12pm 9am
6pm | 303 | eeeeecescecscccsccsccsccsccsce lpm 10am
pm | 314 | eeeccececscscsccsscccscssccccece 2pm  1lam
8pm | 348 | cecececccccscccccscccsccsccscccccce 3pm 12pm
9pm | 356 | eeeeeescsccscsccscccscscsccscccsccce 4pm 1pm
10pm | 291 | eeeeeeecccsccccccsccsccscccce opm 2pm
llpm 205 | eoco0cc00000000000000000000000 6pm 3pm

Each ‘e’ represents 10 requests.

Table 6: Hourly VLmp file accesses each day.

visiting times follow US working hours. A sudden jump occurs at 9am EST (Eastern Standard
Time). There are two peaks that occur at 12-2pm and 5-7pm PST (Pacific Standard Time).
This may be due to recreational visits at lunchtime and just after work, perhaps using network
access facilities at the work place or on arrival at home after work. A dramatic fall off occurs
after 10pm PST.

In the UK, the swamping of the network by US usage means that the best time to access the
network (and visit on-line museums) is first thing in the morning (around 9am). The worst time
is during the evening after work; unfortunately this is just the time many individuals do access
the network for pleasure, since they can benefit from the cheaper telephone rates out of business
hours.

Some individual museums maintain statistics on accesses to their sites. For example, access
statistics for a US museum site show a small additional peak at the middle of the day (local
time), indicating that some virtual visitors may be visiting on-line museums during their lunch
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break at work. The different in minimum and maximum access levels are also more marked than
for VLmp, indicating that the virtual visitor profile is probably even more US-oriented.

5 On-line Museum Information Sources

Ensuring the quality of on-line information is difficult, and much is unreliable [11]. The links
provided within VLmp have been built up from a variety of sources over a period of time. VLmp
aims to be as up to date as possible, given the resources available. It is dependent on voluntary
contributions by individuals and organizations to provide expertise and infrastructure.

Information about the location of on-line resources may be supplied by email from individuals
or from the site maintainer. Alternatively, sites may be explicitly sought using search engines
like AltaVista, other directories such as Yahoo, or more specialist resources such as tourist and
local/national government information.

Knowledge about the museums in a particular country is very helpful to ensure the reliability
of the VLmp directory. Some museum sites are not maintained by the museums concerned, but
perhaps by an enthusiastic individual or as part of a tourist resource for a particular area. Some
expertise and judgement is required to decide what should be included and how it should be
presented.

Initially museum sites were so scarce that virtually any site purporting to provide museum
information was included in the directory. Sites containing museum information may be set up
for a variety of reasons. For example:

e Enthusiasts, perhaps with no formal contact with a museum, sometimes set up information,
often very worthwhile in nature. This is especially likely for specialist museums concerning
popular hobbies (e.g., railway museums) or in areas where important museums exist without
good information available. The problem here is that the information can date relatively
quickly, perhaps because the individual loses interest, moves from the institution where the
information is provided (often a university), or whatever.

e Information may be provided as part of some tourist resource. The information is normally
perfunctory in nature, but can act as useful ‘brochure-ware’ for potential visitors visiting
museums, including opening times, entrance fees, directions to the museum, etc. Provided
the information is kept up to date, this can be a useful source of information on museums
for visitors.

e Local government is in a good position to provide information on local museums in a partic-
ular area. For example, in the UK, most local councils provide some sort of on-line informa-
tion, indexed from the central government Web server under http://www.open.gov.uk/.
Some (but no yet many) now provide good museum information, again normally in the
form of brochure-ware.

e The museum itself may decide to create a site for marketing, educational or other purposes.
Often the impetus for such a site results from the efforts of an enthusiast within the museum
rather than a directive from the management of the museum, although this is likely to
change as knowledge of the Internet percolates through to higher levels of management.
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Such a site obviously have the potential to provide the most comprehensive and dynamic
information on the museum concerned.

Information from enthusiasts can often (although not always) be the least reliable, especially
over time, but is sometimes included in the VLmp resource when judged to be of sufficient quality
and if there is no other better information, especially if it concerns an important museum. Tourist
resources can be of good quality for general visitor information and are particularly suitable for
inclusion in sections covering geographical areas of a country. Such resources may need checking
regularly to ensure that that they still exist and have not changed their Uniform Resource Locator
(URL).

Some museum information is buried deep within another resource (e.g., on a local government
site). Often the URL is not reliable and may be changed or removed by the site manager
who is unaware of the potential for external links to be added to locations within the resource.
Maintainers of Web sites should be very aware of this problem.

It is important to think carefully about the structure and URL naming conventions within
a Web site, and to avoid changing existing URLs if at all possible. Sometimes URLs must be
changed because of site upgrades, registration of new Internet site names, and so on. In this case
a forwarding link from previous URLs should be installed if feasible.

It is possible to provide manual and automatic forwarding of links from a given URL to a new
URL. The former requires the user to select the new link themselves whereas the latter requires
no intervention by the user. It is good practice to include both types of forwarding link if possible.
The mechanism can be handled by the Web server or the Web client (at the user end) but in the
latter case the facility will be dependent on the type of browser used.

Lack of thought of the above issues makes maintenance of a directory of thousands of hyper-
links such as VLmp problematic. Changing a museum’s Web site main URL or any of its internal
URLs can easily lead to lost virtual visitors, so great care in any change-over is recommended.
Virtual visitors do not need to enter by the ‘main door’ (the main URL), but can enter via any
valid URL at a particular site.

When scanning for resources by keyword on the Internet, automatic search engines such as
AltaVista (http://altavista.digital.com/) may present the user with any page containing
the selected keyword during a search, allowing direct entry to a site via that page. Even the
VLmp directory may provide access via a selected internal URL (e.g., a recommended exhibit)
deemed to be of particular interest to potential visitors.

Programs exist to help check for invalid hyperlinks but there is as yet no satisfactory, auto-
mated and generally available way in which automatic maintenance of changes in URLs can be
effected without human intervention. For the reasons above, the author of this paper urges great
caution in changes to existing layout of museum and other Web sites; but by all means add new
information under new URLs or amend information under existing URLs as it becomes available.

6 VLmp: Whither?

The Virtual Library museums pages aim ultimately to be a meta-directory of on-line museum lists,
enabling users to use a single entry point to find information on museums anywhere in the world.
It does not aim to provide all this information directly itself, but rather to give appropriate
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links and access to distributed resources as they become available in different countries. The
availability of on-line museum information is constantly changing and improving and and it is
hoped that VLmp will present the best view of on-line museum resources during this continual
development.

It is likely that distributed database technology and standards will be desirable for the imple-
mentation of resources like VLmp in the future. The 7Z39.50 standard for distributed database
access seems to be the likely vehicle for such facilities. The Computer Interchange of Museum
Information Committee (CIMI — see under http://www.cimi.org/) are active in providing a
suitable framework for the use of this standard in the museum world. For the moment, the US
pages are stored in a database that is formatted in various ways to produce separate pages that
allow access to the museums list in alphabetical order, by museum type, state, etc.

Currently submissions for inclusion in VLmp are via email to the maintainer concerned. It
is important to check the resource is suitable for inclusion since often the information supplied
is incomplete or incorrect (e.g., the URL has been mistyped). In particular the location of the
museum concerned is often not given and can also be difficult to ascertain from the museum’s
Web site. It is also helpful to add relevant keywords to the entry if the name of the museum does
not immediately indicate its type. This helps in searches of the entries by users. A Web form
for submission of information has been produced which may alleviate some of these problems
somewhat.

A hazard of advertizing one’s email address widely (e.g., on VLmp) is the number of email
requests received, both relevant and irrelevant. Some requests need to be forwarded to individual
VLmp maintainers. Others are acted on immediately (e.g., for important museums, newly on
the Internet). Other requests are stored for later processing at a quieter time. Yet others have
to be ignored because of time pressures. This particularly applies to requests for information
on a large variety of topics. Surprisingly many people send email with little or no introduction,
making requests on abstruse topics.

Since the number of people on-line doubles each year, the majority of people using email are
still learning appropriate etiquette. It seems that because of the ease of use, cheapness, speed
and relative anonymity of email, many use it in ways they would consider inappropriate via other
media such as letter, phone or fax. For the future, a method of dealing with the increasing
numbers of requests concerning VLmp, perhaps semi-automatically, needs to be put in place.

The registration of domain names for museums is not well coordinated. In the US, they
may appear under the top-level domains ‘com’ (commercial) or ‘edu’ (educational) depending on
their leanings. A current proposal is to increase the number of top level domains. For example,
‘cul’ for cultural sites, ‘info’ for sites providing information, and ‘rec’ for recreational sites
have been suggested. Museums could be considered to cut across all these categories. A top
level museum domain such as ‘mus’ could be well worthwhile given the number of museums in
the world. ICOM are currently considering the organization of on-line name registration; this
could reduce registration costs for museums and increase the international autonomy of museums
on-line.

In some individual countries, a museum sub-domain may be appropriate. For example, in the
UK, academic sites are under ‘ac.uk’, commercial sites are under ‘co.uk’ and government sites
are under ‘gov.uk’; you will find museum sites under all these domains. UK schools are starting
to register under their own sub-domain of sch.uk. In the case of UK museums [14], a national
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museum organization such as the Museums and Galleries Commission (MGC) or the Museum
Documentation Association (MDA) could take charge of registration under a sub-domain such
as ‘mus.uk’. This could allow block registration of all officially recognized UK museums at low
cost.

Once the registration of museum domain names is coordinated in individual countries, or
internationally, along the lines suggested above, the maintenance of the VLmp directory will
become easier. However, it is likely to take some years for this to be achieved. In the mean time,
it will be important for experts to monitor museum developments on-line to ensure the directory
remains as up to date as possible.

VLmp could go the commercial route and attempt to use on-line advertizing (for example)
to raise revenue for its development. When on-line charging becomes realistic using electronic
micro-payments it could be possible to charge for access using digital money [23]. However,
VLmp is intended to provide an educational resource and the lack of commercial pressures has
been beneficial so far, and it is hoped the independence of VLmp can be maintained. Commercial
sponsorship is a possibility, and would be welcome, if offered without excessive conditions.

The support of VLmp by ICOM [20] is a welcome development and for the future a col-
laborative effort by ICOM, its national committees and other national museum organizations is
envisaged. The effort provided will depend on the situation in different countries as awareness of
the possibilities and benefits spreads [2]. National ICOM committees are encouraged to maintain
VLmp directories for their own countries as resources and expertise allow.

7 Conclusion

The development of the Virtual Library museums pages VLmp) has been rapid and exhilarating.
Its success has depended and will continue to depend on the symbiotic fusion of technical expertise
and knowledge of museums. The intersection of the Internet and museum communities has
been relatively small until now. Successful use of the Internet by museums will depend on
mutual understanding and enthusiasm by both sides. On-line access to museums, especially for
educational use as schools seek increasing electronic access to content-rich resources, is bound to
increase. It is important that museum information is easily found on-line if it exists, and VLmp
aims to continue its role as a leading resource to help this to happen.

The Virtual Library museums pages may be accessed from the following ‘Uniform Resource
Locator’ (URL):

http://www.icom.org/vimp/
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