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META-NETWORK 
There is a vast web of computer networks spanning the 
globe, connecting millions of host computers and many 
more millions of users. This aggregation of inter-connected 
networks includes thousands of networks which comprise 
the Internet. If you have access to a networked computer 
connected via your local campus network to a national or 
regional network, or if you have an Internet connection 
through a commercial provider, you have access to this 
meta-network, or network of networks and to the vast wealth 
of information resources it offers. This paper deals with 
some of the methods of accessing these information re-

sources. During the past few years, new tools for navigating 
through the Internet have been emerging. This paper will 
show examples of the use of some of these Internet finding 
tools. 

CONNECTIONS WORLD-WIDE 
Your regional or national network is just one of thousands 
of interconnected computer networks. By using agreed-on 
sets of rules for communicating, this giant global mesh of 
networks provides you with a seamless connection to mil
lions of computers throughout the world. The most 
ubiquitous of these networks is: 
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THE INTERNET - the enormous meta-network (network of 
networks) originating in the U.S., which now links tens of 
thousands of networks in many countries. For instance, it links 
networks such as JANET in the UK, SURFNet in The Nether
lands, AARNet in Australia, JUNET in Japan, as well as many 
other academic, research, and commercial networks. 
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Other important networks which you may hear about are: 

• the Bitnet!EARN group of networks linking aca
demics and researchers in many countries 

• the Unix UUCP network which links Unix com-
puters. 

When you are 'on the network', you are effectively con
nected to a several million networked computers, to more 
than 150 countries by e-mail, to tens of millions of users, 
and potentially to billions of information sources. 

WHAT DO NETWORKS OFFER? 

• communications 

• across the campus, across the nation, across the world 

• quick, efficient and cheap 

• via services such as e-mail or Usenet News and others 

• information access 

• on a grand scale 

• to many subject resources 

and many different types of information 

INFORMATION ON THE NETWORKS 
What sort of information is found on the networks? 

Documents 
Billions of these on a huge range of subjects are avail

able in file archives in the public domain. They can be files 
of many different types -plain text, word processed, sound 
files, video, image files of maps, to name some examples. 

Computer software 
For the range of machines from Unix workstations to 

PC, covering diverse applications from spreadsheets, 
graphics, client software, and for the mapping scientist -
mapping software, 3D gridding software, contouring soft
ware, etc. 

Databases and datasets 
Organised collections of information, structured for 

easy searching and retrieval. e.g. remote sensing data sets, 
aerial photography imagery, earth science data sets. 

Library catalogues 
Many of these are available over the network. They 

may enable quite sophisticated searching, by author or title, 
by subject, by keyword, etc. 

Interactive bulletin boards 
These are structured collections of information ac

cessed interactively, usually via menus and sub-menus, e.g. 
the NISS Bulletin Board. 

Campus information services (CWIS's) 
These are collections of local information, structured 

into menus and sub-menus. They may include information 
on local personnel, courses, facilities, weather, transport, 
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etc. and provide a way out to other online services else
where. 

Directory services 

These may be national or international in scope, giving 
names, addresses, e-mail addresses and other contact infor
mation of other network users. Examples are X.500 
directory services, Netfind User Lookup, Whois services. 

Mailing list and Usenet archives 

Past messages to electronic mailing lists or news groups 
can be a useful source of information on current topics and 
debates. 

Electronic books and journals 

There are a number of projects working to make books 
available in electronic form, e.g. Project Gutenberg, the 
Online Book Initiative, and the Oxford Text Archive. 

BASIC TOOLS 
The basic tools for reaching this information are: 

Remote login (using telnet or PAD) 
Telnet (or PAD) enables you to login to another com

puter and use it as if you were using a terminal on that 
computer. 

File transfer (using ftp) 
FTP stands for File Transfer Protocol. This facility 

allows you to send and receive files between host computers 
on the network. You need to be connected to both machines 
to carry out the transfer. 

Anonymous ftp is an extension of the basic ftp used to 
create and share public archives with others on the network. 
To fetch material from anonymous ftp servers, all you need 
to do is follow the convention - login as anonymous, and 
give your e-mail address or guest as the password. 

Electronic mail 
As well as being a tool for personal and group commu

nication, electronic mail can also be used to retrieve 
information via e-mail commands sent to mail servers. 

NAVIGATIONAL TOOLS 
The traditional tools are fine if you know what you're 
looking for and where it's located. But the dramatic in
crease in networked information has meant that it is actually 
harder to find a single piece of information, rather than 
easier. Up until a few years ago, to get extra help in finding 
networked resources, we looked to hand-made listings and 
guides, or relied on word of mouth. These means are still 
important, but fortunately in addition, we now have soft
ware solutions to help us in discovery, search and delivery 
of networked information. 

These software tools have developed very rapidly. 
Currently, the main ones are:-

• WWW - which provides hypertext linking of net
worked documents and delivery ofthe documents 
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• Gopher- which enables you to browse through and 
retrieve networked resources via menu selection 

• Veronica - which searches for titles in Gopher 
menus by keyword 

• WAIS- which searches for the occurrence of given 
keywords in documents on the network and can 
then deliver the documents 

• Archie- which locates files at anonymous ftp sites 
by filename search 

WHAT THEY DO 
Each of the tools can discover, search or retrieve informa
tion. Some of the tools can do all three. The tools give you 
an integrated interface to information which is distributed 
across the network. What may appear on your screen as a 
single, unified information service will most likely be in
formation held on many differenty host computers. But you 
won't need to worry about where the information is held. 
Searching it or retrieving it will be the same process wher
ever it is. You will hear the term 'client-server' used a lot 
in relation to these tools. The server is the software which 
has the information to give out. The client is software on 
your machine. 

CLIENT SERVER 
Each method of access to networked resources employs its 
own set of communicating conventions. The client soft
ware that you install on your machine understands what 
those conventions are, and it also understands the interface 
that you are used to seeing on your machine. It plays the 
role of go-between for you. It translates your information 
requests so they can be understood by the server. You don't 
need to worry about which operating system you are dealing 
with at the other end or about learning its commands. 

Client software takes care of the interface which you 
see. When the server, in response to a request, sends the 
raw data back to your machine, your client software puts it 
all together, and formats it in a familiar style, for instance -
in a window with a scroll bar. The client can launch other 
programs on your machine to display particular types of 
documents, e.g. if you select an image file, it can launch 
your image viewer which will then open the file and display 
it to you. Having the work of building the user interface 
done on your machine spreads the computing load. It 
means that server resources are conserved for the job that 
only they can do, that is- providing the raw information. In 
this way, using local clients means that the information on 
servers is more readily accessible to the networking com
munity as a whole. 

WORLD WIDE WEB 
World Wide Web brings together a vast range of networked 
information through hypertext linking of documents. 
WWW is probably the most flexible tool for prowling 
around the network. It's simple to use because it uses just 
two basic commands: 

1) follow a link 

2) search for a term 
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WWW provides a uniform interface to a range of 
network resources, including as well as access to Web 
documents, resources in ftp archives and on gopher menus, 
to archie searches, newsgroups, directory searches, etc. 
WWW allows you to view nicely formatted documents. 
This has been achieved by specifying the structure of Web 
documents through a language called HyperText Markup 
Language (HTML). Your client understands the HTML 
instructions which come in a document, and uses them to 
display the document in the attractive format that you see 
with a graphical Web interface, e.g. headings in bold, etc. 

Like other tools, WWW uses the client-server model 
of processing. Web clients are usually called browsers. The 
browser, Mosaic, developed for X, PC and Apple Mac, is 
one of the most widely used. 

Linking over the net 

The World Wide Web operates by a system of links 
between hypertext, or possibly - hypermedia - documents. 
The unique thing about it is that these links span the universe 
of networked information and may be pointing to docu
ments all over the world, not just on the one machine. They 
may also point to documents on your own machine. 

URL's (Unifonn Resource Locator) 
The URL is a standard way of specifying networked infor
mation, and it forms the basis of WWW's ability to link 
documents anywhere on the network. The URL includes 
information on how to get to a specific resouce, and the 
address of that resource on the network. If you look at the 
example here, you will see that the URL consisits of: 

1) the term URL 
2) information on the access method to be used in reaching 
the resource. This, in effect, tells your WWW browser 
how to communicate with the server which has the infor
mation. WWW browsers can communicate with ftp 
servers, gophers, WAIS databases, etc. Most often, they 
communicate with other WWW servers. The language (or 
protocol) which they use in this case is hypertext trans
fer protocol, or http. 

This protocol information is followed by a colon. 
3) the exact location of the resource. The example shows: 
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Jl (slash, slash) hostname 

11 indicates that what follows is the name of a host 
computer (info.cem.ch) 

the path of the resource- in this case, the filename only. 
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http://www.zilker.net/-hal/geoscience 
This document is a useful starting point for looking at 
resources in the area of mapping science. The screen shows 
the Mosaic interface to the document. Note the hypertext 
links to further information, denoted by highlighted text 
(underlined). A lot of information is pointed to here. We'll 
be looking in particular at: 

1) Bill Thoen 's Internet resources list for earth scientists. 

2) De Lorme Mapping 

3) The Global Land Information System (GUS) 

4) Shane Mumion's Arc-Info Tutorial 

BILL THOEN'S ONLINE RESOURCES 
FOR EARTH SCIENTIST (ORES) 
This very useful document lists many types of resources 
across a range of subject areas including Mapping: 

• mapping software 

• digital relief maps and images 

• data bases 

• specialist gophers 

• Usenet newsgroups 

• mailing lists 

• catalogs 

HOME PAGE OF DE LORME MAPPING 
Here are listed commercial products - mapping software 
and data bases. Notice that the URL of the page is displayed 
above the body of the screen. If you were looking at this 
online, you could scroll down further until you arrive at: 
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Map demonstrations 
Here you could look at example maps from various De
Lorme CD-ROM mapping products or maps of this weeks 
hotspot in the news. If, for instance, you were to select the 
option of De Lorme Mapping Samples, you could scroll 
down the resulting page to: 

Maps in the News 
This lists a number of Del Lorme sample maps for places 
currently in the news, or with relevance to some current 
event. Selecting June 6, 1944 will enable you to see a map 
of the Normandy where the D-Day landing took place. 

When this item was selected, Mosaic recognised it as 
an image file because it had a filename extension of .gif. It 
therefore launched the image viewer software on the home 
machine, and the image viewer software opened the file and 
displayed it. This is an example of the client-server rela
tionship, wherein the client on the home machine is doing 
part of the work of bringing the information to you in a 
usable form. 
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GLIS 
The Global Land Information System (GLIS) is an interac
tive computer system developed by the U.S. Geological 
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Survey (USGS) for scientists seeking sources of informa
tion about the Earth's land surfaces. GLIS contains 
descriptive information about data sets. Through GLIS, 
scientists can evaluate data sets, determine their availability, 
and place online requests for products. Scientists can use 
GLIS to bring up outlines of the geographic areas covered 
by the data sets. Using digital browse functions to manipu
late the data, they can determine such information as the 
amount of cloud coverage or the quality of an image. 

SHANE MURNION'S ARC-INFO TUTO
RIAL 
This tutorial has all the data sources and all the instructions 
for handling the spatial data. It is intended to be used in 
conjunction with Arc-Info. 
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It can be used as an online tutorial. In conjunction with the 
tutorial, a number of files of relevant raw data are provided. 
These files are in ASCll ARC EXPORT format. These can 
be fetched via anonymous ftp, or simply by selecting the 
relevant item on this page. Using one of these as an example 
of the procedure: 

e.g. click on riverline coverage 

You are then presented with the data file- riverline cover
age. You would then save this to the required directory on 
your local computer, using the Save as option in the Mosaic 
drop-down menu. Then you would import it into Arc Info. 

When all the required data files have been imported 
into Arc Info, you would start up two Arc sessions (one Arc 
Plot), and you are ready to begin the tutorial. You will have 
these two Arc sessions running simultaneously throughout. 

The tutorial begins by defining the problem, giving a 
map of the area under consideration. The problem concerns 
a logging company with a license to develop to cut down 
trees in the area shown in the map. However the license has 
placed restrictions on where the company can cut down 
trees. The purpose of this exercise will be to select sites 
where the company may start logging. Using Arclnfo and 
the data provided, you then work through the tutorial, 
selecting sites according to given selection rules. 
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The problem is worked through, step by step. Instruc
tions on the commands you use in Arcinfo are given. All 
the data you will need to solve the problem is either in the 
tutorial or the associated data files. You work through each 
step at your own pace, and when you are ready to proceed 
to the next one, you click on the 'Go on' text (beside the 
hand). 

GOPHER 
Gopher is a tool which represents the holdings of thousands 
of servers via hierarchically arranged menus. A gopher 
menu presents an easy interface to information which may 
be held at many different locations on the network. You can 
browse through these menus and make selections. 

Gopher menus can give you access to a variety oftypes 
of information, from plain text documents through to key
word searches on databases, or even to interactive login 
sessions. When you do locate a document you want, gopher 
will retrieve it for you - all you need to do is select it from 
the gopher menu. You don't need to know where the docu
ment is actually located because gopher will take care of the 
file transfer. Gopher uses the client server model of proc
essing. That is, you need to use client software to access the 
gopher server. 

Veronica is an add-on tool to gopher. What it does is 
keyword-searching of gopher menus. It is usually an option 
on one of the high-level menus in most gopher servers. 
Gopher brings together different types of information re
sources in its menus. Stepping down through gopher menus, 
we might come across: 

• pointers to other gopher menus 

• documents 
these may be plain text, word processed documents, 
picture files or movies, to name a few 

• WAIS index searches 

• electronic mailing list archives, e.g. the Mailbase 
gopher 

• directory searches - enable us to search for a per
son's name 
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• telnet sessions - enable us to login to another 
service selected from a gopher menu IMCOS-R.V. TOOLEY AWARD FOR 1994 

• Veronica 

• Archie- searches through anonymous ftp archives 

• and various other types of service 

Gopher presents a seamless integrated menu interface 
to documents and services on hundreds of computers round 
the globe. 

SUBJECT TREE AT GOPHER.SUNET.SE 
Subject trees are an attempt to bring some order to the chaos 
of networked information. The first major attempt in 
Europe was intiated and is maintained by interested volun
teers at the University of Sweden. Still an unfunded 
initiative but one from which large numbers of gopher-users 
benefit. 
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Selecting any option here leads to further menus of 
online resources in that subject area. Selecting Geography 
and Oceanography gives a menu of resources in these 
subject areas. Note the different icons representing different 
types of services: 

I directory 
text file 

<fEL> telnetsession 
(?) WAIS index search 

Selecting Geography from scarolina.edu gives a varied list 
of services in this subject area. Note that most are index 
searches of specialised databases. 

CONCLUSION 
This paper gives just a sample of some of the information 
on the network which may be of interest to mapping scien
tist. It may suggest to you starting off points for your own 
network explorations. There is a great deal to explore, and 
the best way to find out what is useful to you is to dip in and 
explore for yourself. 

Note 
The presentation given at the SoC Summer School is available for 
FTP retrieval from ftp.ncl.ac.uklpub!network-trainingltrain
packladaptations. 
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The IMCoS-R.V. Tooley Award for 1994 has been 
presented to Dr. Catherine Delano-Smith in recognition of 
her dedication and hard work in organising and publicising 
a series of lectures in the history of cartography on "Maps 
and Society" at the Warburg Institute, University of Lon
don, over the last three years. 

The presentation was made at the International Map 
Collectors' Society (IMCoS) annual dinner held at the 
Gonville Hotel, Cambridge, on June 25. Making the pres
entation was Roger Fairclough, Head of the Accessions 
Division at Cambridge University Library. 

Announcing the award, Valerie Scott, Editor of The 
Map Collector, said that Dr Delano-Smith's work reflected 
the international element of IMCos which was "an impor
tant part of the Society's raison d'etre." "This award 
recognises the tremendous contribution to the advancement 
of the history of maps and mapping by someone who has 
not only attracted visitors from all parts of the world but has 
also drawn in an impressive array oflectures from different 
disciplines and universities worldwide," she added. 

Dr Delano-Smith, who gained her degree in geography 
and her doctorate at Lady Margaret Hall, Oxford, has had a 
distinguished career as a university lecturer taking early 
retirement from Nottingham University four years ago. 
Since then she has devoted her time to promoting the 
Warburg lectures in London and has also had a role in setting 
up the J.B. Harley Fellowship's in the history of cartogra
phy. She has published many articles on such diverse 
subjects as environmental history and historical geography. 
In addition to her work on cartographic signs and on maps 
in prehistoric rock art for Volumes 3 and 4 of The History 
of Cartography, her current research project is devoted to 
maps in sixteenth century bibles and their history since late 
antiquity. She co-edited, with Elizabeth lngram, a book 
entitled Maps in Bibles 1500-1600: an illustrated catalogue 
published in 1991. 

In thanking the Society, Dr Delano-Smith said she saw 
the award as another opportunity for furthering the subject 
on a wide international front. "I vastly enjoy," she added, 
"the worldwide contacts and the many friends it has brought 
me." 

from an IMCoS press release 
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