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INTRODUCTION 
 
 The last 10 years have witnessed a revolution in the handling of both data and information through the 
widespread availability of personal computers. Increasingly, data and information about data collections are being 
produced in electronic form. The latest advances are in the realm of data and information delivery. Here, the 
proliferation in the use of CD-ROMs is giving everyone who has a modest computer and CD-ROM reader the ability 
to access large archives of both data and information, instantly. There is also, of course, the rapid advances in 
electronic networks and their linking via the Internet as a conduit between global data and information providers and 
users. 
 
 All of this technology does not automatically make for an improved global data and information exchange 
system. It does provide a relatively inexpensive means for countries and individuals to more fully participate in the 
global data collection and utilization that IODE represents. This paper will discuss in brief these technologies to 
examine their opportunities, but also to point out the inherent challenges. 
 
TECHNOLOGIES 
 
 Having a personal computer is the starting point. These are not new technology since they have been 
available for a number of years. However, more and more PCs are becoming affordable and available to individuals 
everywhere. At the same time, they are becoming more capable from a hardware viewpoint, with increased disk 
capacity, increased memory and faster processing speeds. Likewise, there is an increase in the volume and 
complexity of information they can handle and in the sophistication of the software tools available for a variety of 
tasks. Access to a personal computer is the basis for all of the recent advances. 
 
 Document management software is also becoming more prevalent. At first, these were simple word 
processors that allowed easy manipulation of text. Now, software can handle full colour graphics, animated 
sequences and sound. These give an author a wide range of techniques by which to present data, information or 
analyses. Other software for indexing words permit fast searching of documents for information of interest. There is 
now software to organize documents in collections and that permits jumping from topic to topic, rather than having 
to read the document from start to finish. This more closely mimics how people search through books for 
information. These applications permit information and data to be organized so that specific topics can be more 
easily found. Database software is now addressing the problem of linking data to documents containing information 
about the data. The common thread is that information about the data is more and more being manipulated in 
electronic form and more closely linked to the data which are being described. 
 
 CD-ROMs are a very convenient solution to storage and distribution of data and information. They are 
small, rugged and there is no danger of overwriting the contents. Current disks hold roughly 660 Mbytes and the 
contents can be organized in whatever fashion is most appropriate. This medium gives a user the possibility to have 
at hand the entire contents of a large data centre's archives. For example, the WDC-A has recently issued a set of 
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disks containing all of their oceanographic holdings including data acquired recently through the GODAR project. 
This medium is becoming more and more attractive and used by data centres as the technology to master CD-ROMs 
becomes less costly. There is no question that CD-ROMs provide a very convenient medium for data and 
information exchange when there is not the need for rapid dissemination. 
 
 Electronic networks as represented by the Internet are the most talked about technology these days. The 
Internet that people talk about is really a collection of technologies. At the base is the linking of electronic networks 
around the world. This started in North America, but now links are available to every continent. If past growth is 
reliable, before very long everyone with access to a computer and modem will have access to the Internet. 
 
 Creation of the electronic links is not all. The other factor has been the development of software that makes 
using these networks easier. This started with an agreement on simple file transfer protocols. This was followed by a 
utility called 'gopher' which allows providers to organize the information for a user in a series of linked menus. 
Other software was developed to provide on-line search capabilities (such as WAIS) to help a user locate 
information of interest. Next came the hypertext transfer protocol, http, which is the basis of the World Wide Web 
(called WWW or 'the Web') software. This latter is where many of the newest developments have taken place. The 
software required to set up a Web server is available from at least two sources and for free or at very low cost. It 
permits anyone with access to the Internet to establish a series of linked files that remote users can access. The root 
file of the linked set is called the 'homepage'. From this base, a graphical interface is used to point and click at text or 
graphics to navigate around the files (or 'pages' as they are called) at that site or even to jump from one site to 
another in a seamless way. The Web allows the display of graphics, animation, sound as well as simple text. 
Software to permit interactive searches is becoming more common. With this interface users may browse through 
provider's sites searching for data, information, analyses or whatever else people wish to provide. When they see 
something they want, often a simple mouse click will download the data or information. 
 
THE OPPORTUNITIES 
 
 As stated earlier, the price of access to these technologies starts with the cost of a modest PC, a CD-ROM 
reader and a modem with access to an Internet node. With these 3 elements, a nation or an individual gains access to 
an enormous wealth of data and information. The CD-ROMs provide historical data and information that a user can 
use to supplement whatever local information they may have. The modem and Internet access allows a user to search 
for and acquire more recently available information or data to supplement their holdings. Their own computer 
provides the platform to conduct the analyses appropriate to their work. It is possible for all to share and to benefit 
from the global data and information archives. 
 
 There are advantages for both users and providers by working with these new technologies. The provider 
can post electronically on networks or CD-ROMs what they are able to and in a form that is most appropriate to their 
operations. Both data and information may be made available and can be intimately linked. A user need no longer 
wait for an archive centre to respond to a request for data or information if the information is already on CD-ROMS 
or available through a network. Rather these archives exist on media that can be stored locally and read on a PC. 
This provides instant access to the data and information. 
 
 Each provider and user can manage the data of importance to them. If other data are needed, these can be 
gained either through CD-ROMs or via electronic networks. Because of the way the Web works, each provider can 
describe their site in the way they feel is most appropriate and can provide services in accord with national policies. 
The role of data centres changes in that they must serve as an efficient integrator of data and information within a 
country. The role of a global service changes from having to describe all sites, to providing simple links to on-line 
sites and descriptions of those not yet on-line. This removes the burden of continually having to update global 
catalogues to reflect changes in products and services at sites. Instead each site describes itself. The benefit to the 
user is that information given by the direct provider about their data and information holdings is much more likely to 
be current and complete. 
 
 Anyone with the hardware described above can become a provider of data and information. Any PC can act 
as a site on the Internet if it is linked to an electronic network. Software to set up such a site is generally available. 
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THE CHALLENGES 
 
 The new technology also presents challenges, some of which are not new. PCs give data collectors and 
providers great flexibility in the way in which data and information can be made available. This has meant that data 
reach archive centres in a wider variety of formats than before. While none of these formats is particularly difficult 
to deal with, the fact that each data submitter may provide data in their own format, challenges every user, be they 
data centre or individual, to cope. It is important for data to be formatted in ways that are common so that the data 
have as wide as possible distribution and ease of use. 
 
 For many years, the management of data and information about them has been split. This began when 
computers were used as data recorders, but the associated information was still written in laboratory log books, 
bridge logs and so on. Now, such information is being recorded in electronic form, but it still tends to be separated 
from the data themselves. New document management technologies permit greater capability to integrate these two 
streams. The challenge is to do this is a way that makes their use easy for the global community. 
 
 As more and more information becomes available in electronic form, finding information will become more 
difficult. Finding information was the service that librarians undertook when information was predominantly stored 
in books and journals. As more data and information become available on-line, and because the information 
available can change rapidly, the task of locating information changes. Library services have been changing to meet 
these challenges by developing electronic search tools. However, because the information content of each Internet 
site can change from day to day, these services must be more dynamic in updating their indexes much more 
frequently than in the past. 
 
STRATEGIES FOR IODE 
 
 One of the goals of IODE is to permit full participation by all members in the use of the oceanographic data 
and information collected globally. The technologies discussed above provide greater opportunities than ever to 
achieve this. IODE can move towards this goal by carrying out the following tasks. 
 
(a)Strongly encourage all nations to provide to their oceanographic community the basic tools needed to use these 

new technologies. This may be done through fostering donations of appropriate equipment, providing 
hardware where possible, in training activities in Member States and in helping to demonstrate the 
advantages; 

 
(b)IODE members with the capability should be encouraged to provide their data and information services on media 

such as CD-ROMs and through electronic networks. All members with access to the Internet should 
develop homepages and begin to offer data and information services as soon as possible; 

 
(c)IODE must foster the use of common ways to represent data and information so that exchange is the easiest 

possible. This means that IODE must work with other international programmes with the goal of easing the 
exchange and use of multi-disciplinary data and information; 

 
(d)IODE can encourage a common style for its members when they do present themselves on the Web. This is one 

way that IODE can have a tangible presence and will help users in searching for information at IODE sites; 
 
(e)The IODE Secretariat has established a homepage on the Web. One service it should provide is links to all other 

IODE sites that maintain Web servers. Publications themselves, or indexes of publications should be placed 
on the site, but only those that are produced by or for the Secretariat. In all other cases, only references to 
where electronic publications may be found is necessary; 

 
(f)Members States with homepages should be encouraged to put as much data and information as possible on these 

Web sites. This will encourage exchanges between sites and users and will more closely link IODE archive 
centres with their users. 


