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students who are also ‘widespread users’ of atlases to study various subjects in a manner

that have been so far conceptually and physically impossible.

As digital acquisition and storage costs go down [6] relative to the cost of
manual printing on paper and updation, trends in converting traditional data to digital
form will increase. Newer forms of growing data like digital databases, digital images,

digital libraries and digital maps will develop.

1.9 AIMS AND OBJECTIVES

The aim ofthe present research work is to integrate and complement, as much as
possible, the base work already on the anvil and identify new research and development
techniques and methodologics for a visualised system of a global Digital Thematic
Atlas with facilities for updation, periodically and promptly and yet economically in a
friendly environment between the user and the publisher, incorporating the potential of

the Information Superhighwaj
The objectives to achieve the above-stated aim are:
1. to identify the basic design issues of a conceptualised Digital Thematic Atlas;

2. to develop a framework for integrating various components of DTA and their

inter-relationship, with a view to developing a Back-end for the Publisher and a

Front-end for the User;

3. to demonstrate the framework developed under 2. above by the use of selected

case applications;

4. to identify the methods of networked updation techniques and various Search Tools

for global operations; and

(15)
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Chapter Two

2 BASIC DESIGN ISSUES OF A DIGITAL THEMATIC ATLAS

As stated in the previous chapter, the objective of this research is to identify basic
design issues for a future Digital Thematic Atlas with new approaches to updation, incorporating
the Information Superhighway potential. What shall be the methods of designing a Digital Atlas?
" In what ways will a Digital Atlas be similar and dissimilar to the paper-based atlas? What shall

be the components of a Digital Atlas?

It has to be appreciated that the prime purpose of an atlas, digital or otherwise, is to
provide the user with maps and additional relevant information in accordance with his needs.
While there are many types of atlases providing various data sets of information, the method of

consulting an atlas is basically the same, as depicted by the flowchart in figure 2.1.

In simple terms, the atlas has a particular title and liesin a book-shelf along with other
books and has to be operied for any application. Though a simple step, this is absolutely
necessary to be able to look for information from within the atlas. Afier the atlas has been

opened, the desired map is located. This could be done by browsing through the atlas, going
through all the pages, or by looking at the index. Once the map is found, various queries are put
up mentally to answer questions and obtain thematic information. This procedure is used to
develop intelligent linkages between multiple data sets and to analyse the information. On
the basis of the information gathered, certain decision-actions could then be taken for

policy-making and planning operations.

The above user-oriented approach helps us to understand the actual work done in
using an atlas to retrieve any required information, in order to identify the required methods

of organising an atlas collection and to sketch out the problems of designing a Digital Atlas.

(18)
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Each one of the above steps helps to focus on the design issues for technology implementation

and integration of the Digital Atlas keeping the end-user in sight.

While identifying the basic design issues for a DTA, we have to think not only of the
immediate needs of the user, but of emerging needs as well, keeping in view a vision of the

distant future,

The design issues of conceptualising and developing a Digital Thematic Atlas could

be classified into two broad categories:
1. Issues of the Integration Task

2. Issues of the Updation Task

2.1 ISSUES OF THE INTEGRATIOGN TASK

A number of specialised information technologies are available today. While each
one of them has scope for advanced applications in its own area, it is important to identify the
need of integrating these technologies for the specific requirements of building up and
adding value to the DTA. The objective is not merely to collate information, but to present it in

the most effective manner to the user so that his demands are fully satisfied.

Certain issues are common to the task of integrating different design components
of a Digital Thematic Atlas. Structural integration is concerned with combining fundamentally
different data models [23]. Numerous approaches have been developed recently for
integrating various independently developed systems. Proceeding in a top-down manner, the
basic issues are concerned with the following major components that could help in integration

of a self-contained DTA :

(20)



























As a result of the spread of utilization of data base management system and the
increasing sophistication of communication capabilities and information equipment, there
has been a proliferation of what are called Transaction Database Services which combine the
functions of databases and network services [79]. The Globalization of Databases,
through liberalization of International Verlue-added Networks [79], could have a very high
ihpact on the design of a Digital Thematic Atlas. Intemational Value-added Network
database services have become operational in Japan and the US since 1987. It has thus
become practicable for operators in the area of commercial services to offer value-added
services using dedicated intemational circuits. Earlier, it was unthinkable for vendors of value-
added services to offer databases :overseas via intemational dedicated lines and database
access was limited. However, this new type of international value-added network service
is expected to improve international jdatabase services dramatically, allowing future integration
of database systems with other processing services, with improved and diversified

procedures, easier operations and cheaper access.

The advent of high performance workstations and 32-bit notebook computers is
going to have a profound effect on the utilization of database within a Digital Atlas. The use
of databases will increase and databases will become personalized and used by a wider
public. Through wider dissemination of notebook personal computers it will become
possible to access map database easily from anywhere at anytime. With the increasing
usage of relational algebra in DBMS, (Codd 1972), [105], the production of digital

thematic databases is bound to proliferate.

When different types of DBMSs co-exist in a large organization, such co-
existence presents problems for the ﬁsers of one database system trying to gain access to the
data stored in other database systems [11]. Some ofthe different data formats in existence are
given in figure 2.4. The existence of diverse database formats has created a need for initiatives
towards standardization to be put into effect. This has also led to linkages of databases which
can be accessed through Global Database Libraries. Global approaches are characterized by
a user view in which multiple, separate databases are seen as a single database through a
unified global schema [23].

(28)












Integrated Data Model. Both hybrid and integrated models co-exist. To maintain a certain
amount of system independence, it is proposed to use separate RDBMS files for thematic

attribute data as in the hybrid model.

Another major issue related to query operation is that sometype of data layer intersection
(overlay) functions cannot be performed easily because they require operations beyond present
DBMS query functions. One approach that is generally followed is to pre-process such
queries and convert, if possible, the spatial operators into more complex but standard Structured
Query Language (SQL), which is then passed to the database kemnel. A second approach is to
pre-process the query into a component that can be used to retrieve data from the DBMS. This
data could then be processed by special functions to perform the GIS functions or display

operations.

The best way forward seems to be the evolutionary approach of adding Object-
oriented facilitiesto an existing database framework [108], which could provide compatibility
with a number of systems and interface coniplex data structures at the Back-end, while developing
the Front-end for query functions. The DBMS would need to be closely coupled with the GIS
at the back-end.

2.1.3 Multimedia Technology

Multimedia technology provides a convergence of previously separate information-
handling technologies like high-quality video and audio, digital and analogue, television and
computing which permit users to access many types of information (Press 1990), [15] like
characters, figures, diagrams, text, grapbics, animation, video imagery and sound in which

these elements can be related to each other.

The future Multimedia Data Base Management Systems will be the key to multimedia
document storage systems and would- have important implications on GIS technology.
Multimedia technology provides a model of a real-life integrated situation in a manner
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similar to the way that a database provides for ASCII coded raw textual data. Of course, the
storage requirements of digitized images are greater than ASCII coded storage

requirements.

There are high expectations from multimedia technology for specific application to a
Digital Thematic Atlas where it could become necessary to produce visually complex creations
as part of the atlas. Multimedia could bring maps, thematic information and reference material
to life and have much wider applications to a digital thematic atlas than mere superficial
addition to text databases of diagrams and images. They are likely to play a vital role offering
advanced and diversified functions for the integrated control of multiple media, which could

provide an ideal environment for a digital thematic atlas.

Incorporating  Multimedia technology components in the DTA will require
workstations equipped with Multimedia cards, video capture cards, image compression
hardware and software, hi-quality microphones and speakers to create, edit, store and display

appropriate pictures at desired stages of the DTA.

An international standard called the Multimedia PC Level 2 specification (MPC2)
gives the minimum requirements for acceptable multimedia performance in a PC. A
Multimedia PCs should be equipped with Intel 80486DX2/50 CPU, 8 MB RAM, hard disk
capacity of 1 GB, Super VGA with .I MB of video memory, dual speed CD-ROM, Sound/Video
Blaster cards and Stereo Sound Speakers as shown in figure 2.6. Additionally, an interface to

VCR and Video Camera would provide sophisticated input techniques for visual sequence

generation,

As costs come down, it is possible to see the Multimedia PC find its way into common

usage and this would provide the ideal front-end for the Digital Thematic Atlﬁs.

Several issues have to be identified in order to integrate Multimedia with other

technologies for developing a framework for DTA. How to handle multimedia data like images
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and sound along with spatial data? low to handle the transfer and linkage of multimedia

objects from the database? How to control the presentation of multimedia data?

To link images with thematic database records, a field can be assigned in the database
which provides a filename pointer to an image stored elsewhere. Separate viewer programs
could also be executed through system calls. Also important is the issue of deciding which
spatial features could lead to which particular images. Taking an approach of linking an
image to a point-located feature, the user may point to a protected area location on a state
map and bring-up on screen a photograph of the park like Jim Corbett National Park, Pin
Valley Wildlife Sanctuary, etc. or select an endangered wildlife species found in the park and
zoom on to a real-life image of the animal like Asiatic Lion, Tiger, Snow Leopard etc. along
with animation and sound. Similarly, querying for a non-timber forest product found in a

particular state may bring up a photograph of the product onto the screen.

Multimedia technology has further led to hypermedia on a parallel to hypertext.
Hypertext software (Conkline 1987; McAleese 1989; Nielsen 1990; Hall and Papadopoulos
1990), [15], initially suggested by Bush and developed by Ted Nelson, enablesa user to follow
chains of linked items of information, by pointing on screen to highlighted areas called ‘hot
spots’ or ‘hyper links’. On a similar basis, hypermedia would be able to link up multimedia
information like graphics, pictures, animation, sound etc. Hypermedia treats all
information universally as a single data unit, whether it be a word, sentence, file, picture,
graph, image, sound or animation sequence, as opposed to GIS which functions on spatial

and structured attribute data. Some common sound, graphics and motion-video formats are
listed in figure 2.7.

Present techniques employ loose-coupling amongst data units, although tight linkages
would be required in the future. The key idea is that all information and knowledge could be
inter-connected and users should be able to browse through this atlas of information by using

appropriate associations.
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2.1.4 Knowledge-Based System

A major requirement of the Digital Thematic Atlas will be the ability to deduce intelligent
linkages from information that is stored in spatial and attribute databases of the system. The
development of Artificial Intelligence (Al) technologies, sometimes referred to as knowledge

engineering [18], is rapidly becoming closely associated with databases.

While one view is that there is no essential distinction between data and knowledge.
a basic issue is that while working with knowledge expertise is required to collect the material,
whereas while working with data any automated process can be used to collect it (Smith and
Smith 1977). Knowldege deals with abstractions and entity types (Wiederhold 1986) and

involves a richer semantics for interpretation than does a Database (Brodie and Mylopoulos

1986) [24].

Knowledge-Based System (KBS) utilises advanced database technologies to construct
the knowledge bases which are the nuclei of expert systems [114], [119]. Basically,

knowledge consists of facts and rules available with ‘experts’ of a subject.

The stages of conceptualization, formalisation and implementation in the
development of a Knowledge-based System known as expert system (ES) involve the
transfer and transformation of an individual’s tacit knowledge into an explicit representation
or knowledge base [103], which is an important design operation for a Digital Atlas.
Expert Systems try to focus on a narrow domain and emulate the methodology and
performance of expertsin the domain by extracting, storing and using the knowledge of the
e;xpert. It can be expected that knowledge-based systems linked with databases will find
specialised applications in intelligent query processing, integration and the simplification of

data input and retrieval through natural languages.

An important issue in the use of Knowledge-based Systems (KBS) for integration with
GIS for a Digital Atlas is to identify appropriate approaches to development of intelligent
linkages with reference to ease of use and efficiency.
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The Relational Query language approach builds up typically on databases which use
relational calculus. Query language techniques can be used for intelligently retrieving
information from RDBMS which could be further linked with GIS functions, though standard
relational query languages are not_capable ofhandling recursive queries. Its success is in large

part due to query optimization techniques.

The Logic-based approach using declarative languages like PROLOG on deductive
databases and the application of rules provides for ease of user application. A natural
language interface for a Digital Atlas Simulator - ATSIM [72], programmed in PROLOG
language, demonstrates the use of Expert Systems and Al for developing a query system in

English and its associated importance for a DTA.

The Object-oriented approach, one of the programming buzzwords of the 1990s
[116], promises gains in programmer productivity over conventional soflware development
methodologies because of characteristics like Inheritance, Data Encapsulation, Object Binding
and an advantage of Reusable Code. For this purpose, we view GIS as DBMS that provides

various models of a spatial domain.

Intelligence in digital database consists of attributes, descriptions, relationships,
connectivity and procedure [44]. As seen earlier, the emergence of multimedia attributes in
DTA hasbecome an important issue. For handling large amounts of Multimedia information,
integration of Al and Expert Systems with GIS will become necessary by developing generic

Base Classes and providing Inheritance support.
Integration of Knowledge-based Systems with GIS presently employs loose coupling

method in both spatial and non-spatial applications. Tight coupling and fully integrated systems

are difficult to achieve but will have to be delivered in the future.
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2.1.5 Virtual Reality

While developing our Flowchart for using a Paper-based Atlas we have identified the
last step as ‘Decision-Action’ on the basis of information available from the atlas. Migrating
to a digital atlas which would provide an integrated front of GIS, DBMS, Multimedia, Expert
Systems and Knowledge-based Systems with advanced computer technology, it may be
questioned if it is possible to provide the user of such a digital atlas an opportunity to
‘test’ out his decision-actions with a full sensory experience of the alternate world from the

digital atlas itself?

The emerging technologies of Virtual Reality (VR) which stands for Altermnate
Reality [60], could make such decision-actions in a simulated world a near possibility. VR is a
system that perceives a participant’s actions in terms of the body’s relationship to a graphic
world and generates responses which create an illusion that his actions are taking place
within the world. It is a product of state-of-the-art computer hardware, software, arts,
graphics, advanced and sophisticated elcctronic measuring and sensing instruments and

innovative effects created by optics and sound.

VR systems permit usersto interact directly with the computer representation of the
actual world, using a complete range of senses and faculties. Combined with GIS, this could
help in producing realistic computer graphic displays of real-life-oriented maps and
“virtual proximity’ [38] through the Digital Thematic Atlas. Typically, present digital maps are
presented with a two-dimensional view, symbolised feature representation and well-
structured data. While they contain information which is generally numeric, textual and
visual, new developments in the areas cf VR suggest that it would be possible to provide
users with ‘a multi-sensory representatior. of the world, involving a very large range of
information [15]. This could provide the environment in which the user takesa ‘decision’ and
interactively carries out an ‘action’ by modifying this artificial or virtual world which is fully
three dimensional, represented naturalistically and in which changes occur in real time, thus
providing multisensory feedback as a result of taking the action. Thus, for example, in an
Endangered Species Atlas, it would be possible to ‘see’ and ‘feel’ the effect of taking a
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particular action, like developing a Protectcd Area. Similarly, in a Minor Forest Products Atlas,
the effect on Forest Types could be visualised realistically. This would greatly help in total

planning activities which are the end-objectives of the Digital Atlas.

We have been able to identify the various issues for the integration task. The DTA
integrates and interrelates diverse information which has first to be identified, modelled, made
cbmpatible and consistent. Different approaches to data integration will be possible for
specific application. A general framework will have to be drawn out, unifying data models

along with it and developing facilities for interlinking associated information.

2.2 ISSUES OF THE UPDATION TASK

After identifying the issues ofthe integration task for developing a DTA, it isimportant

to see how the information could be updated. For this we identify two methods:
1. Manual Updation

2. Networked Updation

2.2.1 Manual Updation

Updation of paper-based mapsis a time-consuming and extremely difficult task.
The simplest technique to update digital thematic maps would be to ship out a new copy of
the map whenever changes are made. Of course, this method of updation is feasible only when

the frequency of updation is very low, files are of modest size and the number of users of data

very small,

Manual Updation has also certain inherent problems: first, when data residing under
one platform and in a specific format is required somewhere else on another platform or in
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another proprietary format and structure or both [13] and, second when sharing data amongst

disparate systems requires the transformation of data in form and format [83].

In addition, to address a larger number of users, data updation is usually carried out
by requests made by telephone, fax or letter [3] and data transfer from or to the database

handled by tape or disk.
Such methods have their own problems, as summarised below:
a. Map updation tasks are typically slow and time-consuming.

b. A small updation may have to be carried out by a large number of users leading
to repetitive operations like data entry procedures, digitization, validation checks,

proof plots, etc.

c.  Such tasks, ifleft to users, could also be error-prone, while ownership responsibility

of thematic information would be on the data-generating source.

d. A majorproblem is the inconsistency of information which could lead to increasing

difficulties when utilised in other applications.

To overcome such problems, flopppy-disk-based updation and distribution methods
have been used by suppliers of data in different fields. An example is the NIC district
database distributed on a floppy disk. Updating by copying entire files stored on floppy disks

can be done occasionally to ensure that the copies match exactly.

However, such methods, though successful in certain areas, have their own limitations.
In today’s fast:moving world, production and distribution of data over disks requires a complete
cycle of operations like purchase of disks, replication of disks, labelling, documentation

and distribution. These are cumbersome and time-consuming processes.
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Disk-based updation also suffers from problems of inefficiency where mailing
latest updated disks to end-users is concemed. Checking of version numbers becomes necessary
to know if the user has received the latest updated information.These floppy-based operations
are also prone to security problems, virus infection and even physical damage of disk when

transported over distances.

Besides, disk-based information suffers from limitations of single organisation participation
in data generation. Where each of these daiabases may be maintained by different organisations

[30], it would become practically impossible to have regularly updated data.

In the pilot project of digital map generation undertaken by Survey of India [7], it was
observed that in the workflow, data has to be transported to and from the PC-Cadcore system or
to the Automap system which was done using floppies or magtape. With the establishment of
Digital Mapping Centres in various Directorates all over the country, digital cartographic database
would have to be transported to central nodal points where floppy-based operations will

positively incur delays in updation of thematic information.

Finally, with a Digital Thematic Atlas being integrated with Map Database from Survey
of India and/or other Map-generating organisations and Thematic Data from various other
organisations, fragmentations would need to be carried out to isolate information with high
update frequencies. Here, too, it would not be justifiable to allow errors to creep into floppy-

based updation operations due to human factors.
To overcome the above shortcomings, it is necessary to identify the issue of

network-based updation of DTA.

2.2.2 Networked Updation

Once problems of updation of a DTA are identified, the next logical step is to take up
the issue of networked updation for moving a paper-based atlas to the Information Superhighway.
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The Digital Thematic Atlas should be able to operate on. an Integrated Systems Network
wherein integrated geographic information in various formats is updated over a Network
which utilises the ability of advanced packages to share integrated information with other

systems.

It is important to identify issues of network configurations for Updation Methods of
DTA. The implications of the network configuration may be extensive [19]. Networked
Updation may revolve around a central computer or be distributed. Digital Thematic Atlas
users should be able to access information from any node on the network. Users at each node
will have their own set of information requirements. Some of these may involve data that is

unique to users at a single node. Others require data that is shared among users at multiple

nodes [31].

To be in-line with the International Organisation for Standardization (1SO), such an
integrated network should be based on existing Open Systems Interconnection (OSI) Standards
in Computer Communications, especially when such standards are still emerging or are relatively
new. ISO protocols, based on the OSI reference model, establish computer type independence
of network communication [21]. The OSI Model, [96], [97] proposed by ISO, uses seven

layers of functional software which form the basis for an Integrated Network Architecture:

Applications Layer
Presentation Layer
Sessions Layer
Transport Layer
Network Layer
Data Link Layer
Physical Layer

The OSI Model has been successfully integrated into various kinds of Network Models.
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Local Area Network models, now in existence like Point-to-point, Multipoint or
Multidrop, provide Star Topology, Bus Topology, Mesh Toplogy and Ring Topology [96-
98] and standard methods of access on LANs like CSMA/CD and Token Passing. It is
important to standardise a method of working in the LAN environment. Standard LAN
architectures are typically based on Ethernet (IEEE 802.3 10 base 2 and 10 base T). The DTA
should utilise the Ethernet LAN System which has now become a de facto standard.

It is also necessary to have direct updation with LANs integrated to a WAN Node.
X.25 [96], [97] Protocol formulated and recommended by C.C.LT.T. (Consultative
Committee of International Telephone & Telegraph) provides a communication standard
which is an interface point for incompatible network communications to Local Area Networking,

PCs, Mini Computers and MainFrames.

X.28 Dial-up provides facilities to originate or receive calls using a PSTN dial-up
modem connected to a telephone [19], which is less expensive than X.25 and Frame Relay
services. The user first dials a local telephone number of the Packet Switching Exchange to get
connected to the Network after which he can establish call to any other user of the Network or
other Networks through a Gateway Service. TCP (Transmission Control Protocol) [96], [98]
and TP Intemet Protocol [96] came about due to various intemetworking needs. To provide the
intemetwork routing function, IP makes use of special nodes called Gateways which is a machine

that allows dissimilar networks to be connected to one another.

Network operations for traditional data processing have improved tremendously
over the past few years leading to the idca of incorporating such systems for a model of a

Global Digital Thematic Atlas. Thrée major methods for Networked Updation of a DTA are:

i. ON-LINE
ii. E-Mail
iii. INTERNET

The issues related to these methods are discussed in the following sections.
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FRAMEWORK FOR THE INTEGRATION TASK
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Fig. 3.8 BASE MAP OF WORLD
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Fig 3.10(A)
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Field Name Type Width
NAME Character 30
DuP Character 1
RESNUMBER Numeric 3
LOCNUMBER Character 4
BIOUNIT Character 3
COUNTRY Character 12
STATE Character 25
STATCAT Character 15
NATCODE Character 1¢
DATE Character 8
DATER Character 8
LOWERALT Numeric 4
UPPERALT Numeric 4
NEARTOWN Character 38
NEARRAIL Character 25
NEARAIRD Character 25
CATEGORY Character 1
RAINFALL Numeric 4
MAB Character 1
WHSITE Character 1
GAZETTED Character 2
NOTIFNO Character 15¢
BIBCODE1L Character 5
BIBCODE2 Character 9
TOTAREA Numeric ‘10
HABITATL Character 3
AREAl Numeric 8
HABITAT2 Character 3
AREA2 Numeric 8
HABITAT3 Character 3
AREAJ Numeric 8
HABITATA4 Character k)
AREA4 Numeric 8
HABITATS Character 3
AREAS Numeric 8
HABITATS6 Character 3
AREAG Numeric 8
MANEFF Character 1
MANPLAN Character 1
STAFF Numeric ]
BUDGET Numeric 12
CCODE Character 2
SCODE Character 3
FLAG Numeric 1
VEHICLES Character 3
BUILDINGS Character 3
ACCOMODAT Numeric 4
VISITORS Numerico n
SPECIAL Character 48
ZONED Character 1
- ZONES Character 30
GRIDS Character 20
LONGIT Character 21
LATIT Character 21
COORDINATS. Character 29
LASTUPDATE Date 8
STATUS Character 12
MAP Character 30
TEMP Character 18
DISTT Character 50
WETLAND Character 28
APPROACH Character 254
HUMANHAB Character 254
RESEARCH Character 254
ACUN Character 150
1766
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3.5.2 Case Application Il1: Minor Forest Products Atlas

Forests, which a few decades ago represented an almost idyllic remoteness in the
minds of people around the world, are now becoming frontlines in economic, intemational
trade, environmental, political and other types of controversies. GIS technology has been
associated with the mapping and management of natural resources, including forests, from the
incepfions of its use [29]. Forests and forest products will have a high relevance to the

development of a query system on a Digital Thematic Atlas.

A Minor Forest Products (MI'P) database was selected to build a query model on a
Digital Thematic Atlas. The MFP database has been developed by the Centre for Minor
Forest Products (CMFP), Dchradun, as a project sponsored by the Ford Foundation
“Assessment of NTFf’ Resources of India for Better Management” [50]. The objective is
to provide different users with MFP-related information covering various aspects like
silviculture, nursery techniques, methods of propagation etc.in a quick and easy-access
format [50]. This .database incorporates thematic information covering various knowledge

parameters and is shown in figure 3.22.

The distribution of a particular species has been categorised in four different

ways, Viz.,
State-wise Information
Forest Type Information

Agro-ecological Regionwise Information

Eco-floristic Zonewise Information

This thematic information covering MFP parameters mentioned is codified for selective

retrieval of information. The Agro-Ecological (AE), Eco-Floristic (EF) and Forest-Type
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“Management of MFP” organised by CMFP) can be activated on a Digital Thematic Atlas
and will prove to be oftremendous use to the forestors, scientists and researchers including
ecologists, social scientists, botanists, ch2mists and representﬁtives of related industries. A final
sample model of an output thematic map showing Forest Types and MFP information, linked
loosely with the filtered codes generated by the query system of the IAQM is shown in figure
3.27.

The MFP MIS thus provides a Front-end Query Model of a Digital Thematic Atlas,

while updation of data could be carried out through data networks.

So far we have been able to achieve the following:-

Design and develop a framework for the integration task incorporating Map Bases
from GIS and other sources, and Knowledge Base extracted from the Data Base and Reports

of the Wildlife Institute of India, forthe case application of Endangered Species Atlas.

Design and develop a Query Model for the Minor Forest Products Atlas demonstrating
important Query tasks upon a database having about 1200 records of 40 fields. The query

model follows an interactive query system useful for interactive query operation.

Along with the Data base, it is also possible to incorporate pointers to Multi-media
pictures or Animator Software such that the Digital Thematic Atlas could display Multi-media

information.

Various conceptual experiments showed how it is possible to bring up the DTA with
the World Map shown in the first frame. Thereafter, a user could use Point-and-Click method to
select and choose a sub-continent or country using a mouse or cursor. After displaying the
country map, the user can further select and choose the state map he desires. After locating the
desired state he can ask for the Protected Areas in the state which will be displayed as a
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Chapter Four

4 NETWORK UPDATION TECHNIQUES

As seen in the framework designed in chapter three on the basis of our Atlas Publisher-
Storehouse-User paradigm, afier develcping the Map Base and the Knowledge Base for
Atlas Publisher, the Query System for Atlas User, the task before us is to identify and develop
the Solution Models for Network Updation so that the Atlas Publisher could provide an

updated DTA to the User.

Before we can decide the approach to be taken for updating the DTA by various
networking methods, it is important to identify the techniques for Network Updation. Today's

network updation techniques are typically modelled on the Client-Server architecture.

4.1 CLIENT-SERVER MODEL
In a Client-Server model, clients access the data by sending requests over a network
to the address of a well-known destination - the server, which carries out the work and

sends back the replies, as shown in figure 4.1.

A Server is a system that offers a service and a back-end for management of data that
can be reached over a network. The client provides a Graphical User Interface (GUI) based
front-end responsible for interaction with the user. Communication always takes the form of
request-reply pairs, always initiated by the clients, never by the server. The Network provides

‘the vehicle for a co-operative processing system.

A common example is a network of diskless personal computers or workstations, called

clients, that communicate over a network with a server having a high capacity disk on which all
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 archie.mcgill.ca Canada

archie.doc.ic.ac.uk UK ard Europe
archie.ad.jp Japan
archie.ncu.edu.tw Taiwan

However, it must be reiterated that while Archie technique is useful for finding the

desired information, FTP will have to be used for copying operation.

With Network-based Updation tecoming very popular and servers having to
handle a hundred requests at a time, continuously 24 hours a day. Some On-line or Telnet
based operations would be slow. In cases where the operation is going to be slow, it would
be more productive to send in a request by E-mail and meanwhile continue doing other
operations. As soon as the requested server completes the request, it posts the answer in the

mailbox from where it may be collected and utilised when convenient.

4.3.2 Gopher

Gopher is another tool for searching information on the Internet. It is a client/server

system that lets a user navigate through the Internet without using commands.

Gopher is a navigation tool that provides computers with access to files and services
on remote servers that support gopher software based on a menu system for easy browsing.
It helps to browse library card catalogues and automatically retrieves the information

desired, irrespective of where the library is located (as long as it is part of the gopher system).

It is a simple menu-driven program that makes finding information much easier.
Here, directory trees are shown aslists. To choose a file for viewing or transferring operations,
there is no need to type its name.
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Gopher can link to other services, eg., a user can have an entry that automatically
starts a link to another computer through the ‘telnet’ program, and can handle any kind

of information e.g., text, programs, pictures, etc.

There is a database which has headings from virtually every Gopher Server on the
Internet. This is called VERONICA which stands for Very Easy Rodent-oriented Net Index
to Computerised Archives. VERONICA is a popular tool, built into Gopher, which allows a

search for an item from virtually every Gopher Server on the Intemet.

4.3.3 Mosaic

Mosaic, a graphical browser for the web, is one of the primary means of ‘“net-
surfing” on the NET. It also supports Gopher, FTP, Telnet, [115] and WAIS. Mosaic can be
run over phone lines, but the minimum recommended speed is 9600 baud. However, the

problem with Mosaic is that it is too slow.

4.3.4 Netscape

A more advanced and powerful browser, Netscape, much faster than Mosaic, supports
forms and could be used where human operations are required. This means that the Digital
Thematic Atlas User could be asked to enter information which could then be processed by
a special program on the server. This technique can also be used to generate “dynamic”
documents or “dynamic books” [9], which are created depending on the query the user has
made. So, one moment the Digital Thematic Atlas user could be retrieving information from

an Atlas Server in Dehradun, and the very next moment, be connected to another Atlas

Server in Hyderabad or say, California, for that matter.

With the above-noted facilities like “net-surfing” available in Netscape, it is identified as
a right tool for the Digital Thematic Atlas.
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The Bulletin Board System provides On-line support and sefvices which could be
modelled for AP and AS functions. In the Build-your-own approach, an AP or AS with
certain minimum infrastructure can set up an Atlas Server for basic AU applications.
Intelligent updation support may be provided in two ways - a) Autoresponder System; b)
Human Counselling System. Both these irethods would also supplement the Information Access
Query Model functions of the AU which has two requirements - to view the Atlas and to Query

for useful information.

It was conceptualised that at a local level, the Client-Server approach could be
modelled into a concept that has been named as Father-to-Son. In the Client-Server system,
when the Client requestsa Server for certain information it generates possibilities of the
Server giving extraneous and irrelevant information to any client requesting for the same.
Under the Father-to-Son approach, the server takes a parental attitude, provides Counselling
Support and filters/scans the informatioa to provide only useful and relevant information.
This approach also helps to make users aware of a mew technology without fear of
complex terminologies and provides a friendly attitude which is a very important concept in

the realm of BBSs.

The Father-to-Son concept shall also lead towards the concept of trust-building or
trusted-network approach, which is very important when confidential information is being
transferred over the network. Constraints and Security Processing System on such a trusted-
network could even allow the possibility of making Classified Maps available to restricted
User Members. This kind of system Would also shield users from being loaded with unim-
portant details of accessing diverse sources [107] ofinformation and waste resources of the

user. This solution model is illustrated in figure 5.1.

The ISNET Community

Under the ISNET model, it was desired to provide initial connectivity to all Nodal

Users who would subsequently require Atlas Data or even become Digital Thematic Data
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protocols between the Atlas Server ISNET BBS and Member Users of ISNET, to test and
build a Basic Core Network at Dehradun for Map Data Digital Atlas Users.

The Virtual World option allows the user to connect to other pages put up by other
member users of the ISNET community. An experimental prototype Doon Virtual World
map was formed which provided linkages to proposed model home pages of other users. In
such a model, users can develop their own feature pages and put them up in the Virtual
World section. This provides an opporiunity to users to develop thematic application forums

for specialised needs.

As an additional facility and an unplanned advantage of the Atlas Server, it has been
possible to model a centre of learning from the digital atlas by incorporating the Virtual
Classroom option. This option provides a user the facility to load a training session with the
Server as an automated teacher supporting a thematic lesson for a user. A digital atlas can
thus have a major role to play in informal education and leamning set-ups by providing students
and teachers who are familiar with the concept of a book atlas with knowledge through a variety
of new methods. A teacher teaching about some particular place could leave comments [S1],
or special notes on a forum section of digital atlas itself which could be later read by the students.
The Digital Thematic Atlas could thus allow access to unique updated information, faster &
more effective in quality, both in classrooms and at home, introducing a much better system

of learning, particularly informal in character.

The User may quit from the system by returning to previous option which closes his
session with the Atlas Server, disconnects him and allows him to continue his previous
operations. Thus the user, who may have been executing the IAQM front-end programme at his
end and had made a connection with the Atlas Server to obtain required updated information,

could now continue with his previous task.

ISNET BBS model working as an Atlas Server with a Father-to-Son concept

overa Client-Server system providing above facilities of an Atlas Storehouse to an Atlas User,
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proved highly beneficial in bringing new ideas and methodologies in Atlas Map Updation
and a model of the P-S-U paradigm.

Digital Atlas ISNET BBS will thus be able to provide benefits similar to those being
visualised by upcoming ‘Digital Librarics’, which propose to offer opportunity for users to
deposit as well as use information. Both students and teachers can easily be compilers as well

as users in ‘Digital Libraries’ [51].

At a higher level, this model would allow scientists, engineers, artists, industrialists
and others to communicate and share common information resources through Digital Thematic
Atlases. Particularly, work and play comre together as leaming and professional work merge to

generate an informal environment with common resources to solve real problems.

The above elaborates the concept of build-your-own Network for Digital Thematic
Atlas. It should be practicable to develop ISNET-BBS Atlas Server Sites in large cities of the
country with a view to supporting Local Map Updation and Map-Based facilities for atlas users

all over the country.

5.2 APPROACH II - USE SERVICE-PROVIDERS
COOPERATIVE MODELS

In the previous section, it was seen how a BBS-Based Atlas Server could provide’
network updation support activity at local level, say within a city. In order to have a cross
section of atlas server users across the country it will be necessary to build up ISNET BBS

sites all over the country.

Since building up atlas server sites all over the country would be a time and money
consuming process and is also out of the scope of this research work, it was decided to build

models which would develop building ‘Service-Provider® support.
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The commands are sent as E-Mail to B/TFTP@vm.gmd.de, which carried out the on-
line FTP operation from INTERNIC for me and subsequently posted the results back by E-Mail

into my Mail Box.
FTP ftp.internic.net
USER anonymous
cd fyi
get fyi-index.txt
quit

To transfer DTA Map Base Files by E-Mail for Updation purposes, a program,

uuencode, was reqﬁired to convert the binary files to text.

Since aXcess co-operative Model supports Binary File Attachment only within its
domain in India, it was necessary to use uuencode for text conversion and uudecode to get
back the original file. It was possible to retrieve a file called uuconvert.c (for encoding
and decoding files) from Host uuarchive,wustl.edu and the directory /info/ftp-by-mail with
the help of the robot BITFTP which performed the anonymous FTP operation. The com-
mands sent to BITFTP as E-Mail are given below:

FTP wuarchive.wustl.edu
USER anonymous

cd info/ftp-by-mail

get uuconvert.c

quit
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This enabled test exercise and model development for E-Mail-based Anonymous
FTP operations. Various global information files which could serve as important tools for Digital

Atlas were retrieved at this stage.

In the absence of on-line Intemet access, the best possible solution models appear as E-
Mail-based Intemnet access, through Network Robots, for connecting to Servers, searching

various Servers, copying and updating files from Servers.

However, to be able to tap the full potential of the Information Superhighway, on-
line Intemet access was desired. On 15th August 1995, VSNL launched a Gateway Internet
Access Service (GIAS) [90] with two types of accounts - 1) Shell account and 2) TCP/IP
account. VSNL based GIAS was subscribed to to undertake these research models. However,
in Delhi, there are only 16 channels available, with a large number of users. Hence, todate, the

heavily overloaded GIAS facility could not be tested from Dehradun.

Because of the above limitations, the experiments had to be carried out at BITS,

Pilani, where VSAT system has been installed, providing Intemet access at 64kbps.

Different experiments were carried out successfully to test on-line connectivity. It was
possible to connect to various Archie and Gopher Servers through Super TCP software. An -

example of a gopher site visited is given below:
gopher://veronica.scs.unr.edu:70,00/veronica/how-to-query-veronica

In general, it was found that a laige number of such sites that had sprung up, about
two years back had either closed, shifted sites or upgraded tb Hyper Text Transfer Protocol
(http) systems. Tools like Archic and Gopher have become obsolete within two years of their
introduction although they seem to have barely been used in India. Even Mosaic, the popular
graphic Web-browser, available as Shareware from the World-wide-web, has become less

popular as compared to the latest Netscape browser because of speed and other features.
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Therefore, rather than exploring the previous tools for DTA system, it was decided to

use the Netscape software.

5.3.2 World-Wide-Web

. The most modem tool of the Information Superhighway is the World-Wide-Web (WWW).
The Web was introduced as an online documentation resource by a group of physicists at

the CERN European Laboratory for Particle Physics in Geneva, Switzerland in 1991 [88].

The WWW on the Intemet utilizes hyperlinks to makeimmediate network connectivity
to any site on the Net. Links are relatichs between pairs of units which define practical
correspondences between them. These are correspondences that otherwise would be known
only to the designers of the global schema description [23]. Hyperlinks from one unit to
another make it possible for sites on the WWW to allow them to associate with another link

and disassociate with a previous one on the network.

Hyper-text Markup language, (HTML) has capabilities to provide Hypertext
linking which is also called a hot-link capability. HTML can also include graphical images. As
such, this ability can be used along with WWW servers to provide user interface for viewing

geographic map data.

One of the most suitable tools for advanced hypermedia publications and visualisation
is the Editor’s Work-bench [34], which also provides maintenance of Knowledge Base
System. WWW-based distribution requires developing hyper text linking techniques such as
the Uniform Resource Locators (URLs), popular with  HTML, Mosaic and Netscape related
technologies. A Uniform Resource Locator is used to identify objects accessible through the
World-Wide-Web. URL basically definesthe protocol needed to access it. URLs can link to

dynamic resources as well as static ones.
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A well-designed application will access the Digital Thematic Atlas Server information
as and when required. From the perspective of the user the location of the information or

particular format are of no consequence.

The map, taking the role of the ‘home hyperdocument’ in a hypermedia GIS, was
suggested by Wallin 1990, as reported by Shepherd [15] and could be related to the ‘home
page’ system of WWW using hypertext protocol. World over, with the advent of the World-
Wide Web, computing professionals havz eagerly pursued the idea of moving from a paper-

based technical report service to one that employs networked information systems [81].

On-line WWW access was possible through Netscape. On-line Internet access through
Netscape browser provided a quaritam jump in research approach. Netscape, the graphical
Web Browser developed at Netscape Communications Inc. by Marc Andreesen was used to

study and explore the potential of Intemnet for DTA.

Netscape includes the ability to begin navigating within a Web page even before its
contents are completely downloaded, unlike previous browsers like Mosaic and Gopher.
Netscape also includes a secure implementation of Hypertext Transfer Protocol (http), active
status information, excellent file capture, the ability to rapidly move back to previously

browsed pages, multiple window capabilities and a powerful search engine.

To follow links to othef Web pages, there are two alternatives - 1) type the http
URL 2) select the highlighted hyjaerlinks.

Netscape has a powerful Search Engine - NetSearch. A Search operation of Netscape
displays top 10 hits of a successful search, showing the http location of the WWW link, a
score forthe identified link, size ofthe document, a title and description of the searched
item. The item with the highest score in the search is displayed on the top of the list. It is
possible to connect immediately to any server indicated by the highlighted hyperlink.
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(Untitled)
Sample Images from the GDA

-- http://biudc.nbi.ac.uk/bodc/gebeo/samples. html (Score:
69, Size: 1K) )
Sample Images Lrom the GEBCO bigiltal Atlas . Bathymolry of
the World's Oceans (46K) . Distribution of
Echo-Sounding Data held at the IHO Centre for . Digital Ba
thymetry (24K) . Sample screen shots showing the
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Features of the Digital Atlas Software Interface
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Rat Atlas Image Database
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UCLA Laboratory of Neuro Imaging . A 3D Digital map of Rat
Anatomy . by Arthur W. Toga, Emily M. Santori,
Ron Hazanli, Karen Ambach. . Overall description of Digital
Rat Atlas . adult male Sprague Dawley rat . perfused
with dye for ... (See also Similar Pages)

CLR-Greater Toronto Area Research Initiative

-- http://www.clr.toronto.edu:1080/SCRATCH/CLR-GTA/intro.h
tml (Score: 67, Size: 1K)

CLR-GTA Research Initiative . Projects Involving:the CLR-G
TA Research Initiative: . Digital Atlas: DMDUG, Co.

University of Toronto, Digital Map Data Users Group . Regl
onal Analysis: Greater Toronto Area Study,

Conference on Cities ... (See also Similar Pages)

CD of Mouse Embryology

-~ http://wwwcivm.mc.duke.edu/civaeople/SmithBR/dQCUments
/MouseCD.html (Score: 67, Size: 2K) o

Digital Atlas of Mouse Embryology . What is in the Atlas .
ntosh) is available with over o
and 50 QuickTime (r) movies depicting no
y are organized with a
(see also Similar Fages)

A CD disc (for the Maci
4,000 slice images

rmal mouse embryongy. The
very intuitive ...

Fig. 5.10 NETSCAPE SEARCH RESULTS ON INTERNET :
TOP 10HITS  (Contd. from previous Page)
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Fig. 5.11 d VIRTUAL TOURIST WORLD MAP
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Xeorox PARC Map Viewsr, world 0.00N 0.00E (1.0X) hitp:#/pubweb.parc xsrox.comimap/

Xerox PARC Map Viewer: world 0.00N 0.00E (1.0X)

Select a point on the mup to zoom in (by 2), or select an option below. Please read About the Map
Viewer, FAQ and Details. To find a U.S. location by name, see the Geographic Name Server.

Options:

O Zoom In: (2), (5), (10), {25); Zoom Out: (1/2), {1/5), (1/10), (1/25)

O Features: Default, All; tborders, +rivers

O Display: color; Projection: elliptical, rectangular, sinusoidal; Narrow, Square
O Change Database to USA only (inore detail)

O Llide Mup lmsage, Retrieve Map Linuge Only, No Zoowm on Select,

O Place mark at (0.00N 0.00E), Reset All Options

Requested region is 360.00 deg. wide by 180.00 deg. (12420.00 miles} kigh.

| Map Viewer provided by the Xerox Palo Alto Research Center

Fig. 5.13(A) XEROX PARC MAP VIEWER
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Chapter Six

6 CONCLUSION
6.1 SUMMING UP

In Chapter One, we saw that Information Technology is going to take the centrestage
of our activities of a varied nature. One way of managing the spatial and aspatial information
of a multi-disciplinary nature which helps us in planning, decision-making and effective
utilisation of various natural resources is through the use of maps. Maps, which have played a
significant place in our lives since early days of history, have been compiled into Atlases by

different methods.

Advances in the techniques of surveying, data collection, map printing and associated
technlogies have made it possible to have computer-generated maps. While digitised maps
have become quite popular in the advanced countries, in India, so far only pilot projects have
been carried out by Survey of India (SOI) :0 develop a working model for following a digital
approach to produce colour-separated scribed negatives for printing topographical maps

on a production line basis successfully.

While using digitisation techniques for creating negatives and printing maps on paper
is a step forward in the right direction, this process also creates a Cartographic Database for
which SOI has brought out a National Standard Exchange Format using Digital Vector Data
(DVD) for topographic maps on 1:25,000, 1:50,000 and 1:250,000 scales which would be
useful in the raw digital form as digital Base Maps. By standardising data formats, we should
be able to have compatibility with other countries which have also introduced formats like
Spatial Archive and Interchange Format, (SAIF) in Canada, Spatial Data Transfer Specification
(SDTS) in the US, Australia etc. In addition, it was also seen that a number of standard
packages and data exchange formats allow scanned digital images of paper printed mapsto be
used for simple applications like the Tag Image File Format (TIFF), PC Paintbrush (PCX), Bit
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into a framework incorporating a method of query system. Issues ofvarious design components

df a Digital Thematic Atlas were identified as:
i.  Geographic Information System
ii. Data Base Management System
iii. Multimedia Technology

iv. Knowledge-based System

v.  Virtual Reality

The above issues were discussed in detail in this chapter. It was felt that GIS is a very
powerful system and would provide the basic skeletal base for the integration of a Digital
Thematic Atlas. To provide core processing operations and a highly user-friendly atlas, GIS
will have to go into the background and provide back-end support for the entire system.
With the globalisation of databases, DBMS would be required to develop sophlstlcated
relationships between data entities which would provide Knowledge linkage with the GIS and
help formulate queries in Digital Thematic Atlas. The DBMS would néed to be closely
coupled with the GIS at the back-end and also provide front-end Query support for the User.
With dropping costs, it is possible to integrate Multimedia Technology with GIS which would
provide the ideal front-end for the Digital Thematic Atlas. Multimedia images and Sound can
be linked with thematic database records and separate viewer programs could also be
executed through system calls. The issue of deciding which spatial features could lead to which
particular images was also discussed. An important offshoot of multimedia - hypermedia ona
parallel to hypertext was also discussed. Present techniques employ loose-coupling amongst
data units, although tight linkages would be required in the future. We emerged with the key
idea that all information and knowledge on the Digital Atlas could be inter-connected and users
should be able to browse it by using appropriate associations. This further led to the issue of
Knowledge based system which provides three approaches to the use of information intelligently
- Relational Query Development, Logic-based Approach and Object-oriented Approach.
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The final issue was Virtual Reality being integrated in the Digital Atlas in the future to provide
an environment in which the user, after browsing the Atlas, takes a ‘decision’ and interactively
carries out an ‘action’ by modifying this artificial or virtual world which is fully three
dimensional, represented naturalistically and in which changes occur in real time thus providing

multisensory feedback as a result of taking the action.

Next, the issues of the Updation Task were identified in order to see what methods
could be provided for regular Updation of component and global data, in order to move a
Paper-based Atlas to the Information Superhighway. The limitations of Manual Updation
were identified and therefore the need was felt to have Networked Updation utilising an

Integrated Systems Network.

Three methods identified for networked updation were :

i. ON-LINE
ii. E-Mail
ili. INTERNET

The issues related to each of these methods have been discussed with reference to
topics like Electronic Data Interchange (EDI), Bulletin Board Systems (BBS), Fax Systems
as well as the status of E-Mail and Intemet activities in India where the potential of
applications for the Digital Thematic Atlas can be of greater value where we are in the

process of developing mature computer-based information systems.

In Chapter Three, a framework has been developed for the integration task. First
a paradigm was proposed which would transport the functions of today’s paper-based atlas to

a digital atlas. This would consist of three major building blocks :

1. Atlas Publisher (AP)
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overlayed on the Map Base. The Knowledge Database was acquired from the Centre for Minor
Forest Products under their copyright.

The two case applications were further discussed to fulfil the role requirements made

by the framework for Map Base, Knowledge Base and Query System.

In Chapter Four, details of Network Updation Techniques have been studied on
the basis of the Client-Server Model which has become a de facto standard in Networking
Systems. The Client-Server Model werks in a manner that the Clients access data by sending
requests over a network to the address of a well-known destination - the Server, which carries

out the work and sends back the replics. The close similarity of our Atlas Publisher-Storehouse-
User Paradigm with the Client-Server Model was noted.

By studying the client-server model, we visualised the concept of an Atlas Server
which would be an 4tlas Publisher and would provide the Atlas Storehouse with Map Base
and Thematic information for storage. The Atlas Storehouse, playing the role of an “intélligent
Atlas-Agent”, would perform the task of going through massive aﬁounts of GIS data from
diverse sourceslike Atlas Publishers or other Servers and retrieving thematic information that
is relevant for the user’s application. In such a case, the Atlas Storehouse would also need the

functional capabilities of the Atlas Server.

With a view to provide updated Map Base and Knowledge Base information between
the Atlas Server and Client Subsystems, it was realised that the first task that needs to be carried
out isthe File Transfer Protocol (FTP). File Transfer methods could be categorised as On-line
» file transfer and E-Mail based file transfer. Both types of FTP methods were discussed. To
solve the various needs of Mail-based File Updation, we studied about Network Robots like
Autoresponders, Listservs, Majordomo and other world-wide helpful sub-systems. We further
appreciated that to carry out global File Updation, we require Searching Tools and Servers. We
studied about Intemet Servers and Tools, and methods of accessing themlike Archie, Gopher,

World-Wide-Web and Softwares like Mosaic, Netscape etc.
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In Chapter Five, we developed various Solution Models based on the Network
Updation Techniques, as studied in Chapter Four, for Digital Thematic Atlas. Three approaches

were taken up :

- build-your-own network

- use service-providers

- Internet

In the first approach, i.e., build-your-own, we developed the concept of an Integrated
Systems Network (ISNET) which wou!d support the framework built for the DTA and provide
facilities from the Atlas User’s point-of: view like Map Download and File Transfer, Updation
of Map Information by reading the status or ‘Notices’ of Map Base, an on-line support for
Query System etc. We further designed the ISNET and prepared a Model prototype and the
ISNET Bulletin Board System (ISNET BBS) for local connectivity to user members of
the ISNET model.

We also conceptualised that the Client-Server approach could be modelled into a
concept that has been named as Father-to-Son. Under thie Father-to-Son approach, the
server takes a parental attitude and filters the system to provide only useful and relevant
information while removing extraneous and unnecessary data. This approach also gives a
friendly attitude which is a very important concept in the realm of BBSs, and would lead

towards building a trusted-network approach.

Here, we also used the Domain Name System, DNS of Internet to develop an electronic
address of Atlas User Members. A DNS Internet Model was created under ISNET and various
member users were given ISNET Id:ntification (Id) and Password. A model member id

was made up as follows - xxxxxxx.isnet, e.g., wii.isnet, cmfp.isnet etc.

A discussion of the activities under ISNET BBS has been taken up in this section,

including the File Transfer Protocols for Map File Transfer.
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In the second approach, i.e., use service-providers, we developed a number of
cooperative models, to provide inter-city Updation for the DTA, using experimentation of

three Service Providers.

1 Gateway Packet Switching Service (GPSS) offered by Videsh Sanchar Nigam Ltd.
(VSNL)

2 Packet Switched Public Data Network (PSPDN) service offered by the
Department of Telecommunications (DoT), Government of India

3 E-mail Services offered by nXcess, Business India licensed by the Department of

Telecom.

A cooperative model to utilise international PSPDNs for DTA updation was built using
GPSS through dial-up system. Further, work was done to connect on X.121 address and
subscribe to a collaborative arrangement with Easynet located at Philadelphia through
VSNL. The experiments undertaken and the results achieved have been described in this chapter.
We came to the conclusion that this approach utilizing GPSS and Easynet Service which
proved to be useful as a Search tool could not however be used for updation operations of the

DTA.

The next Co-operative model wés built around Inet, India’a upcoming Packet Switched
Public Data Network as the backbone for ISNET. The particular design features that helped in
interfacing to Inet like STD 099 low-cost dialling etc were discussed in this chapter and a Software
Program Object Base Library was developed for Primitive operations which can be integrated in
the MFP Query Model for the MFP Atlas, Knowledge Model for the Endangered Species
Atlas.

We saw that the PSPDN-based ISNET was modelled to create a new centre to support
new network elements and new base services for DTA updation on our P-S-U paradigm, on
lines similar to the successful ISNET-BBS Atlas Server Model. However, since Inet access
NUIs are not available to-date from DehraDun and could not be provided by DoT, it was
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. Simple basic maps could be downloaded from Intemet for an Atlas User and may also
be uploaded onto Intermet as an Atlas Publisher. We observed from our Atlas Publisher-
Storehouse-User (P-S-U) paradigm that if the structure is collapsed, i.e., if the Publisher is

moved from the top-of-the-line in the hierarchical organisation we get the Internet model.

It was seen that Internet Would become the Atlas Storehouse of the future and it
would be much easier to publish a Digital Thematic Atlas via a Web Server which we call as
Atlas Server. The Atlas Server provides support for an Atlas Publisher as well as the Atlas

Storehouse.

It was also seen that the future Digital Thematic Atlas could be easily put up on the
World-wide-web in which an Atlas Publisher or author would simply compile and dump his
maps on Internet while an Atlas User would retrieve his maps from Internet which becomes

the Atlas Storehouse.

It is analysed that three kinds of methods emerge for Network-based Updation for

the Digital Thematic Atlas :

(i) developing a BBS with the Father-to-Son concept at the local city level.

(ii)) co-operative linkages to work at the country-wide level.

(iii) Intemet using the WWW t‘o work on a globa.l world-wide level.

Asthe spread of Internet develops, which is inevitable, the models developed for Digital
Thematic Atlas demonstrate an integrated front-end based on multimedia, hypermedia and

querying systems (subsequently a virtval reality system) with a back-end GIS base linked with
heavily distributed DBMS and Al-based systems. |
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6.2

RECOMMENDATIONS

The following recommendations are made:

A networked Digital Thematic Atlas should be developed on the basis of models
proposed in the study.

The networked Digital Thematic Atlas should incorporate:

a)

b)

d)

Integration of 5 major Information Technology components viz., Geographic
Information System, Data Base Management System, Multimedia Technology,

Knowledge-based System, Virtual Reality.

GIS as the backbone along with DBMS and KBS which shall together form
the back-end support for processing and analytical functions at Atlas Publisher

sites on the network.

Multimedia along with Virtual Reality as the front-end for Atlas User sites on the

network.

Intelligent linkages between the back-end and the front-end to provide the user

an environment of (i) Map Base (ii) Knowledege Base and (iii) Query System.

Compilation and updation should be incorporated utilising an Integrated Systems Network

at the Publisher site and making it available to Atlas Users through the use of Atlas

Storehouse Servers on the Information Superhighway and on the basis of a combination

of the three following models:

a)

Bulletin Board System at a local level within a 'city or town, to develop and
support an Atlas User community. For  specialised applications, a trusted-

network should be built  with the server filtering selected information and taking
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6.3 SCOPE FOR FUTURE WORK

The basic objectives of the research have been thus met with the final concluding solution
model using WWW. Itis anticipated that this model would emerge in the near future asa de facto
method of Atlas Publishing. Web-based Atlas distribution would be faster than producing or distributing
the Digital Atlasin the form of a paper book or CD-ROM. This makes it good for time-
sensitive material such as forestry and movement of endangered wildlife species which may alter
fast according to global weather conditions and a host of other applications like Pollution Control,
Petro-Chemicals, Geo-sciences, Archaeology etc.

The Map contents that traditionally have been conveyed by paper-based drawings can
_now be captured by computer-based methods - digital representations of technical objects,

which can be shifted from site to site via network connections, as routinely as drawings were

in the past [21].

It would be possible to generate a large number of scanned maps and images for future
work, which would form the Map and Thematic Base for the Digital Thematic Atlas. At this
juncture, it is important to identify the limitations of our present work and the scope for future

research.

Digital Vector Data (DVD) from Survey of India which could become a standard for
data exchange in the country was not available for recording a study report since the policy of

making the data available in digital form has yet to be finalised by the government.

Looking back at the framework for the integration task, it may be pointed out that Virtual
Reality (VR) which emerged as an important component while identifying the issues of the
integration task of the DTA has not been incorporated because of the high costs and non-
availability of VR equipment. It is visualised that the future Digital Thematic Atlaswould be able
to incorporate VR techniques, and the cost of VR equipment would also come down. Once VR
equipment becomes commonly available at low-cost, it would be possible to exploit fully this component

in the DTA.
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added developers, Planners and Decision-makers. Free public access to government-held GIS
data hagbeen provided in certain arcas of the U.S, like lowa Department of Naturnl Resources,
the Montana National Resource Information System, and the Montana State Library with

success [122].

The policy of electronic publication and licencing has to be re-defined. Distribution via
the Internet should NOT be interpreted as meaning that the information may have been
placed in the public domain [123]. Publishers may, at their liberty, provide certain information
at a no-charge, royalty-free license and still retain their copyright of the material. Atlas Users
may re-distribute material to others who may benefit from its use. New ways for monitoring re-
use of original material will have to be developed such that an initial digital signature integrated
with the map would be retained and be non-erasable during further editing or updating operations

or network transactions.

Further, Atlas Publishers may provide their Maps to Users while charging on a transaction
basis, which could reduce costs substantially on large volume scales. It would be necessary to
study and tailor the design of ‘CyberCash Secure Intemet Payment System’ [124] which proposes
a secure networked financial systemto enable a user to securely conduct Credit Card purchases
over the Intemet. Atlas Publishers and Users may take the benefit ofthis system if Digital Map

information transfer is linked with the digital cash on the network.

Another area for future development to make the digital atlas more realistic is the

automatic scene interpretation techniques developed for industial robots and autopilot

systems.

While the network-based updation for the DTA was modelled initally using dial-up
modems at 2400 bps and subsequently at 14.4 kbps before shifting to VSAT based equipment
at 64 kbps, in the future it would be possible to work at much higher speed as seen by the

following examples.
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Advanced technology like Fast Fax i.e., Group IV Fax would have benefits like high
transmission speed of 64 kbps to 2 Mbps, high quality colour images for output of maps and

thematic images and faster transmission of map/text outputs over networks.

Using ISDN, an Atlas User could directly see Base Maps and thematic images on the
computer using a telephone connection without using a MODEM. Introduction of Hi-speed
ISDN at data networking speeds upto 1.544 Mb/s and ATM-based switching at user speeds
upto 622 Mb/s [33] will be a boon to the Digital Thematic Atlas.

With a view to identifying the potential for future work in this area, a study was made
of the North Carolina Information SuperHighway [33], [38], [39] in the USA. Called as NCIH
- North Carolina Information Highway [33], [38], [39], it has paved the way to migrate
services from the existing North Carolina Research and Education Network - NC-REN,

which is a video and data network, to Superhighway based services.

NC-REN is a 45-Mb/s backbone network incdrporating high-quality video and
audio to closely approximate the dynamics of face-to-face operations, which would automatically
introduce the concept of a Virtual Digital Atlas. The NC-REN with video and advanced
inter-network Support Services has been able to provide the research and education community

with access to emerging technologies and applications.

NC-REN has become a prototype for the Information Superhighway and one of
the first implementation of an Information Highway in US [38]. The connectivity to Internet
at 45Mb/s is being upgraded to 155 Mb/s.

With such high operational speeds, a Digital Thematic Atlas could find place iﬁ every
communication package that works on a GUI point-and-shoot method. While pointing to a
desired resource a user would require a Digital Thematic Atlasin one form or another. The
computer beingused itself disappears in the background with real-life applications developing

on electronic notebook and digital atlas systems.
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TITAN's Delphi survey suggests that services with the highest potential are (i) Video
on Demand, (ii) Video Telephony and (iii) the simple Home Office [93]. Widespread take-up

of video on demand is expected to occur. The Digital Thematic Atlas combined with video on

demand would be a source for connectivity.

Margaret Hopkins et al have worked on forecasting demand for advanced
telecommunication services and networks in the period to 2010. According to Margaret
Hopkins et al [91], T. Modis, Predictions, has said that “forecasting growth in a new
technology can be assumed to focus on defining an S-shaped logistic curve”. It could be said
that Digital Thematic Atlas is at the beginning of the curve. Though it is hard to predict what
the popularity of this technology will be, it can be said that there would be multiple problem-
areaswhere desired applications of Digital Thematic Atlas could be found. With new Video
On-demand Services becoming available Digital Thematic Atlas could become a medium for

transporting a user to a virtual world.

' Another aspect is the single-server concept used in ISNET BBS system for Atlas
Server. This does not scale to truly large distributed systems [15]. A single server system
requires centralized efforts to make the information available and keep it uptodate and can do
only a partial job of finding and correctly analysing data [81], since there are no standards or

policies universally adopted or quality measurement metrices.

As the Digital Thematic Atlas servers on a network increase and higher-end system
performance is desired for end-users, it is proposed to study the applications of NOW
(Networks of Workstations) [92]. These Networks of Workstations which are poised to
become the primary computing infrastructure for science and engineering may dramatically
improve virtual memory and file system performance; achieve cheap, highly available and scalable
file storage. The University of California, Berkeley NOW project tries to hamess all the
computers in a building to satisfy the needs of both desktop computing and applications that
require supercomputing [92]. The NOW project is addressing these problems building a

completely Serverless network file system called xF'S. In place of a centralized server, client
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workstations cooperate in all aspects of the file system storing data, managing metadata and

enforcing protection [92].

The challenge would be to provide an Atlas User with the features of a dedicated
atlas workstation, while performing background functions of updation over the

Information Superhighway.

As this research goes for submission, a new programming language is emerging -
Java, which is a new technology that is reported to allow its users to pull down special

programs for playing sound or video at the same time as web page is being down loaded.

Java is a new computer language with new techniques for software development - it
is anticipated that in future users may not install software on their own computers but simply

pick them up from Intemet using a programming language like Java.
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APPENDIX A3.2

EXAMPLE ENDANGERED WILDLIFE SPECIES
KNOWLEDGE BASE

Source : WILDLIFE INSTITUTE OF INDIA, DEHRADUN









JALDAPARA WS

K&NGER VALLEY NP

KANHA HP

KAWAL WS

KAZIRANGA NP
KINNERASANI WS

LANJA MADUGU SIVARAM WS
MADHAV-SHIVPURI NP
MAHANANDA WS

MANAS NP

MEHAQO WS

HMELGHAT WS

MOULING NP

MOULING WS

MUKURTHI NP
MUNDANTHURAT WS
NAGARAHOLE NP

NAMDAPHA NP

NANDA DEVI NP

NATIONAL CHAMBAL (M.P.)
NATIONAL CHAMBAL (M.P.)
NATIONAL CHAMBAL (Raj.)
NATIONAL CHAMBAL (U.P.)
NATIONAL CHAMBAL (U.P.)
NAWEGAON NP

NEYYAR WS .

PACHMARHI WS

PAKHAL WS .

PALAMAU (BETLA) WS
PANNA NP

PAPIKONDA WS
PARAMBIKULAM WS

PENCH NP (Maharashtra)
PENCH WS (M.P.)
PENCH(PRIYADARSHINI) NP (M
PERIYAR NP

PERIYAR WS

PRANAHITA WS

RAJAJI NP

RAJIV GANDHI(N)(Nagar.Sri
RAJIV GANDHI(S) (Nagar.Sri
RANTHAMBORE NP

SANJAY NP

SARISKA NP

SARISKA WS

SATPURA NP

SIMLIPAL NP

SIMLIPAL WS

SR1 VENKATESWARA NP

SRI VENKATESWARA WS
SUNDERBAN NP

TADOBA MNP

UDANTI (WILD BUDDALO) WS
VALMIKI (Extension) WS
VALMIKI NP

VALMIKI WS

VAN VIHAR NP (Madhya Prad
VAN VIHAR WS (Rajasthan)

TZxXTEEZ

Fig.

WBL
HPR
MPR
APR
ASS
APR
APR
HPR
WBL
ASS
ARU
MAH
ARU
ARU
TNA
TNA
KAR
ARU
UPR
HPR
HPR
RAJ
UPR
UPR
MAH
KER
MPR
APR
BIH
MPR
APR
KER
MAH
MPR
MPR
KER
KER
APR
UPR
APR
APR
RAJ
HPR
RAJ
RAJ
HPR
OR1
ORI
APR
APR
WeL
MAH
MPR
BIH
BIH
BIH
HPR
RAJ

(b) (2 of 2)
(iii)

216.51
200.060
940.00
893.00
430.060
635.41
36.29
337.00
127.22
560.00
281.50
1262.00
183.00
700.00
78.46
567.38
643.39
1985.23
6560.00
50.00
320.00
280.00
50.00
635.00
134.88
128.00
461.85
879.30
747,60
543.00
591.60
285.00
257.26
449,39
293.00
350,00
777.00
136.02
820.03
2221.09
1347.00
392.00
1938.00
273.80
192.00
524.00
845.70
1354.00
352.62
506.91
1330.10
116.55
247.59
419.10
335.65
401.060
q.45
59.93
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STATUS SUMMARY FOR Panthera leo pgrsica Asiatic Lion
DISTRIBUTED IN BIOQUNITS :- ,048,
OCCUPIES HABITATS :~ ,T1OD,TTF,

EVALUATION OF HABITAT STATUS (areas given in square kms.)

Unit}Céun:Admin:VegLn.:Origin.:Remain.:Rcm.iiProlccl.:Prot.%:Propos.:Prop.%
try Div. type area area area area

TOTALS 385612 D ] 21196 5.5 924 0.2

% original habitat lost = 106.0

%3 original habitat protected = 5.5

% original habitat proposed = 9.2

% remaining habitat protected = pee

Expected protected population = 99

Expected total population = 19

%age population protected = 202

Red Data Book Status = Endangered

Computer acsigned status = Endangered

Species listed on CITES appendix 1

Species protected in countries : s IN,

Asjatic Lion IS CONFIRHED IN THE FOLLOWING AREAS

Name Country Admin. Total Area Confirmed Stalus

GIR NP ' IN GUJ 258.71 ' 6

GIR WS IN GUJ 1153.42 * 6

STATUS SUMMARY FOR Antilope cervicapra Blackbuck

DISTRIBUTED IN BIOUNITS :- ,86A,068,06C,060,03A,038,06E,04A,048,074,

OCCUPIES HABITATS :- ,TDD,TTF,TAZ,
EVALUATION OF HABITAT STATUS (areas given in square kms.)

Unit!Coun!AdminiVegtn.!0Origin.!Remain.|Rem.%|Protect.{Prot.% Propos. |Prop.%

try Div. type area area area area
TOTALS ‘ 1756662 0 0 86936 4.6 1935 8.1
% original habitat lost = 100.0
% original habitat protected = 4.6
% original habitat proposed = 0.1
% remaining habitat protected = e
Expected protected population = 381524
Expected total population = 158762
%2age population protected = 200
Red Data Book Status = Vulnerable
Computer assigned status = Endangered
Species listed on CITES appendix . 3
Species protected in countries : y IN,

Fig. (c) (1 of 2)

(iv)



Blackbuck IS CONFIRMED IN THE FOLLOWING AREAS

Name Country Admin. Total Area Confirmed Status
ABOHAR WS IN PUN 186.00 * 6
BAGDARA WS IN MPR 478.90 * 6
BANDHAVGARH NP IN MPR 448 .00 . 6
DUDHWA NP IN UPR 490.008 * 5
ETURMAGARAM NP N APR 219.00 * 6
ETURNAGARAM WS IN APR 806.15 * 6
FOSSIL NP IN MPR 8.27 * 4
GANDHI SAGAR WS IN MPR 368.62 * 6
GHATIGAON WS IN MPR 512.00 * 6
GUINDY NP IN TNA 2.82 * 6
GUNDLA BRAHMESWARAM NP IN APR 300.60 * 6
GUNDLA BRAHMESWARAM WS IN APR 1194,00 . 6
INDRAVATI NP IN MPR 1258.00 * 6
KANHA NP IN KPR 940.00 * 6
KARERA WS IN MPR 202.21 * 6
KAWAL WS IN APR 893.00 * 6
KEOLADED GHANA NP IN RAJ 28.73 * 5
KINNERASANI WS . IN APR 635.41 * 6
NAMDA DEVI NP IN UPR 650.00 * 5
NATIONAL CHAMBAL (M.P.) N IN MPR 50.00 * 6
NATIONAL CHAMBAL (M.P.) W IN MPR 320.00 * 6
NATIONAL CHAMBAL (Raj.) W IN RAJ 280.00 * 6
NATIONAL CHAMBAL (U.P.) N IN UPR 56.00 * 6
NATIONAL CHAMBAL (U.P.) W IN UPR 635.00 * 6
PACHMARHI WS IN MPR 461.85 . 6
PAKHAL WS IN APR 879.30 - 6
PANNA NP IN MPR 543.00 * 6
POINT CALIMERE NP IN TNA 7.00 * 6
POINT CALIMERE WS (C) IN TNA 17.26 . 6
POINT CALIMERE WS (P) IN TNA 137.78 . 6
PRANAHITA WS IN APR 136.02 * 6
RAJIV GANDHI(N)(Nagar.Sri IN APR 2221.09 * 5
RAJIV GANDHI(S)(Nagar.Sri IN APR 1347.00 * 5
RANEBENNUR WS IN KAR 119.00 . 6
RANIPUR WS iN UPR 230.00 * 6
ROLLAPADU WS IN APR 6.14 * 6
SINGHORI WS IN MPR 287.91 * 6
SULTANPUR NP IN HAR 1.43 * 6
TAL CHHAPPER WS IN RAJ 7.90 * 6
VALMIKI (Extencsion) WS IN BIH 419.10 * 6
VALMIKI NP ) IN 8IH 335.65 * 6
VALMIKI WS IN BIH 4161.00 . 6
VAN VIHAR NP (Madhya Prad I MPR 4,45 * 6
VELAVADAR NP IN GUJ 34.08 * 6
WILD ASS NP IN GUJ 1000.0609 * 6
WILD ASS WS IN GUJ 4953.70 * 6

Fig. (c) (2 of 2)
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STATUS SUMMARY FOR Uncia uncia . Snow Leopard
DISTRIBUTED IN BIOUNITS :- ,01A,018,02A.028,02C,020,NEP,
OCCUPIES HABITATS :- ,SAF,AMS,AMP,HD1,AAP,ADP,ADS,

EVALUATION OF HABITAY1 STAITUS (arcaq'givon In square kms.)

Unit}Coun!Admin}Vegtn,}Origin.Remain.!Rem.3!Protect.!Prot.t}Propos.|Prop.2

try Div. type area area area area ’

TOTALS 190673 71 ) 6586 3.5 1034 0.5
$ original hahitat loal = 190.0

t original habitat protected = : 3.5

t original habitat proposed = 2.5

t remaining habitat protected = 8909

Expected protected population = 190

Expected total population = 96

tage population protected = 198

Red Data Book Status = Endangered

Computer assigned status = Endangered

Species listed on CITES appendix 1

Species protected in countries t s IN,NP,

Snow Leopard IS CONFIRMED IN THE FOLLOWING AREAS
Name ‘Country Admin. Total Area Confirmed Status
ASKOT MUSK DEER WS - IN "UPR 600.00 . 5
CHANG-CHENMO NP JIN J&K 500.00 . S
DACHIGAM NP : IN JAK 141.00 . 5
GOVIND PASHU VIHAR NP IN UPR 472.08 . 5
GOVIND PASHU VIHAR WS IN UPR 953,12 . 5
GREAT HIMALAYAN NP IN HPR 620.00 . 4
GULMARG WS IN J2K 180.00 . 5
HEMIS NP . IN J&K 3350.00 . S
HEMIS ' WS IN J&K 3300.00 . S
* KHANGCHENDZONGA NP IN SIK . 850.00 ¢ S
KISTWAR NP . IN JEK 400.00 . S
MOULING NP IN ARU 483.00 . )
MOULING WS IN ARV 700.00 . 5
NAINA DEVI WS IN HPR 156.00 * 5
NAMDAPHA NP IN ARU 1985.23 N S
NANDA DEVI NP IN . UPR 650.082 * 5
PIN VALLEY NP IN HPR 675.09 . 5
RUPI BHABA WS IN HPR 125.04 . 4
SECHU TUAN NALA NP . ) 103.069 ’ S
SECHU TUAN NALA WS IN HPR 102.95 . 5
SHIKARI DEVI WS IN HPR 214.909 * S
VALLEY OF FLOWERS NP IN UPR 87.50 . 5

Fig. (d)

(vi)



STATUS SUMMARY.FOR Antilope cervicapra Blackbuck
DISTRIBUTED IN BIOUNITS t-  ,06A,060,06C,060,83A,038,00E,04A.048,074,
OCCUPIES HABITATS :1- ,TDD,TIF,TAZ,

EVALUATION OF HABITAT STAIUS (areas given in square kms,)

UnitiCounjAdminiVegtn.{0rigin.{Remain.!Rem.ViProtect.!Prot.2}Propos.!Prop.?

try Div. type area area area area
TOTALS 1756662 a 0 8a91n 4.6 1935 9.1
2 original habitat lost = 109.0
%t original habitat protected = 4.6
% orjginal habitat proposed - 2.1
¢t remaining habitat protected =' e
Expected protected population = 361524
Expected total population = 159762
tage population protected = 200
Red Data Book Status = Vulnerable
Computer assigned status = Endangered
Species listed on CITES appendix 3
Species protected in countries : , IN,
Blackbuck IS CONFIRMED IN THE FOLLOWING AREAS
Nanme Country Admin. Total Area Confirmed Status
ABOHAR WS- IN PUN 186.00 . 6
BAGDARA WS IN MPR 478.90 * 6
BANDHAVGARH NP IN MPR 448,00 N 6
DUDHWA NP IN UPR 49D.00 . . 5
ETURNAGARAM NP IN APR 219.00 . 6
ETURNAGARAM WS IN APR 896.15 . 6
FOSSIL NP ’ IN MPR 0.27° . -4
GANDHI SAGAR WS IN HPR 368.62 . 6
GHATIGAON WS IN MPR 512.00 . 6
GUINOY NP IN TNA 2.82 . 6
GUNDLA BRAHMESWARAM NP IN APR 300.00 . 6
GUNDLA BRAHMESWARAM WS IN APR 1194.00 . 6
INDRAVATI NP IN MPR 1258.00 . 6
KANHA NP IN MPR 949.00 . 6
KARERA WS ) IN MPR 202.21 . 6
KAWAL WS IN APR 893.900 . 6
KEOLADEO GHANA NP IN RAJ 28.73 ‘ 5
KINNERASANI WS IN APR - 635.41 * 6
NANDA DEVI NP IN UPR 650.90 . S
"NATIONAL CHAMBAL (M.P.) N - IN MPR 50.00 . 6
NATIONAL CHAMBAL (M.P.) W IN MPR 320.00 . 6
NATIONAL CHAMBAL (Raj.) W IN RAJ 280.00 . 6
NATIONAL CHAMBAL (U.P.) N IN UPR 50.00 * 6

Fig (e) (1 of 2)

(vii)



NATIONAL CHAMBAL (U.P.) W
PACHMARHI WS

PAKHAL WS

PANNA NP

POINT CALIMERE NP

POINT CALIMERE WS (E)
POINT CALIMERE WS (P)
PRANAHITA WS

RAJIV GANDHI(N) (Nagar.Sri
RAJ1V GANDHI(S) (Nagar.Sri
RANEBENNUR WS

RANIPUR WS

ROLLAPADU WS

SINGHORT WS

SULTANPUR NP

TAL CHHAPPER WS

VALMIK] (Extension) WS
VALMIKI NP

VALHIKI WS :

VAN VIHAR NP (Madhya Prad
VELAVADAR NP

WILD ASS NP

WILD ASS WS

IN UPR
IN MPR
IN APR
IN HPR
IN TNA
N THA
IN TNA
IN APR
IN APR
IN APR
IN KAR
IN UPR
IN ADPR
IN HPR
IN HAR
IN RAJ
IN B1H
IN B1IH
IN B1H
IN HMPR
IN 6ul
IN GUJ
IN GU)

Flg. (e) (2 of 2)

(viii)

635.00
461.85
879.130
543.99
7.08
17.26
137.78
136.02
2221.09
1347.00
119.¢9
239.00
6.14
287.91
1.43
7.908
419.10
335.65
461.40
4.1%5
34.08
1000.00
4953.70
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APPENDIX A3.3

EXAMPLE PROTECTED AREA
KNOWLEDGE BASE

Source : WILDLIFE INSTITUTE OF INDIA, DEHRADUN



Protected Areas of Himachal Pradesh

Existing Protected Areas

1.
2.
3.
4,
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
‘17.
18.
19.
20.
21.
22.
23.
25.
26.
27.
28.
29.

30.

Shikari Devi WLS
Majathal WLS _
Kalatop-Khajiar WLS
Bandli WLS

Talra WLS

Chail WLS

Shilli WLS*

Shimla Catchment WLS
Darlaghat WLS

Pong Dam WLS

Renuka WLS
Simbalbara WLS
Naina Devi WLS
Govind Sagar WLS
Great Himalayan NP
Raksham—Chitkul WLS

‘Lippa Asrang WLS

Rupi-Bhava WLS

Kais WLS

Nargu and Winch WLS
Manali WLS

Kanwar WLS

Khokan WLS
Dharanghati WLS
Saichu Tuan Nalla WLS
Gamgul Siyabhai WLS
Kugti WLS

Tundah WLS

Pin Valley WLS

)

Proposed Protected Areas

A  Spiti NP and WLS
B Saichu Tuan Nala NP

20-23 to join as Nargu-Khotan



SUMHARY FOR PROTE

BIQUNIT /
ADHIN. UNIT
NATIONAL CODE
LAND-USE CATEGORY
IUCN PA CATEGORY
SPECIAL CATEGORY
DATE NOTIFIED

TOTAL AREA
ALTITUDINAL
AVIRAGE
LONGITUDE
LATITUDE
TEMPERATURE
MAPS
DISTRICT
MEAREST TOWN

NEARLST RALL HEAD

NEAREST AIRPORTY
HOTIFICATION NO.

RANGE
RATNFALL

CTED AREA

ev ®e se sa e se

aLn
HPR

PIN VALLEY NP

( Tibetan Plateau
Himarhal Pradesh

HPR/NP/PIN

NAT]1ONAL

2

PARK '

Eold Desert
09.81.87

675.00

square kms,

31360 -0b637 w.

170

heew . :

)

77.45.55 1o 78.06.99° E.
31.44.00 to 32.11.08° N.

Min

-30 ;

Max. 380°

Qutline
Lahaul & Spili

Tabo

(47 kms)

Shimla (443 hkms)
Shimla (458 km<)

Fts.

(8) F(7)-31/86 dt.

Celsius

0S.01.87,

THE PROTECTED AREA COMTAINS THE FOLLOWING VEGETATLION TYPES :-

Vegetation Code

AAP

Vegetation Stalus

Area

n.o

"

HE v

Yegetation Descriplion :-

AAP
SPECIES CONFIRMED
Scientific Name

Alticola roylei

FROM

Capra ibex sibirica

Ochotona roylei
Uncia uncia
Vulpes

Abundance coding

RDB status -

R
!
K

vulpes montana

=

Vulnerable,

PIN VALLEY NP

Vegelalion Status

F

£ =

A]pine Arid Pasture

English MName

Royle's Vole
Himalayan Ibex
Pika/Him.Mouse Hare
Snow Leopard

Red Fox

carce,

4
6

fFrequent, 7
O ¢ bLalu=

g8 =

occasional,

abundan?

unknowh,

Endangered.

Rare, V = Vulnerable, E = Endangered,

Indeterminate,

T =

Threatened,

Insufficiently Known.

Confirmed Total Species
¢ Endemism in Confirmed Species

Total Confirmed Species Threatened

MANAGEMENT DETAILS

. Fig.

oo

(=]
NSO

(a).(l of 2)

(ii)

ConflEnd|Thr!Abund

* 6
* 6
. 5
* E 5
‘ 1 I









SUMMARY FOR PROTECTED AREA GREAT HIMALAYAN NP

BIOUNIT

ADMIN. UNIT
NATIONAL CODE .
LAND-USE CATEGORY
IUCN PA CATEGORY
DATE NOTIFIED
REVISED DATE
TOTAL AREA
ALTITUDINAL RANGE
LONGITUDE
LATITUDE
TEMPERATURE

MAPS

DISTRICT

NEAREST TOWN .
NEAREST RAIL HEAD
NEAREST AIRPORT
NOTIFICATION NO.

%0 ce se gs es ga ea se oo

@24 ( North West Himalaya )

HPR Himachal Pradesh

HPR/NP/HIH
NATIONAL PARK
2 )
$1.03.84
30.87.90
629.00
1500 -5865 m.
77.38° E.

31.38° N.

Min, -20 ; Max.
Qutline

Kulilu

Kullu (60 kms)
Joginder Nagar
Bhuntar (590 Kkms)

square kms.

25° Celsius

6-16/73-SF dt. ¥1.903.84 and

6-16/73-SF dt. 30.07.90.

THE PROTECTED AREA CONTAINS THE FOLLOWING VEGETATION TYPES :~

Vegetation Code
HMT

Vegetation Status

Vegetation Description

HMT

SPECIES CONFIRMED FROM

Scientific Name

Alticola roylei
Canis aureus

Canis lupus

Capra ibex sibirica
Caprolagus hispidus
Cervus unicolor

Cuon alpinus
Hemitragus jemlahicus
Hylopetes fimbriatus
“Hystrix indica
Macaca mulatta

Area Vegetation Status

0.0

V = Yulnerable, E = Endangered.

= Himalayan Moist lemperate

GREAT HIMALAYAN NP

English Name

Royle's Vole

Jackal

Indian Wolf
Himalayan lbex
Hispid Hare

Sambar

Asiatic Wild Dog/Dhole
Himalayan Tahr
Kashmir Fly.Squirrel
Indian Porcupine
Rhesus Macaque

Flg. (c) (1 of 2)

W)

ConflEnd|Thr{Abund
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* 6
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* v 4
* K 6
* 6
. 4
* q









@ppen@ix A3.4 List of Agro Ecological Codes used in MFP Systea

AE DESCRIPTION

01 Hestern Himalays,Covering Ladakh § Gilgitl dislricls
02 Hestern part of Rajasthan{Marusthal),Southwestern- part of
the stales of Haryana & Punjab,Kutch peninsula & northern
‘part of Kathiawar peninsula
03 Part of Deccan Plateau includes dist. of Raichur,Bellary of
" . Karnataka & Anantapur in Andhra Pradesh
04 Parls of Northern Plain,Centlral Highlands & Gujaral Plain
05 Hestern part of MP,Easlern part of Rajasthan & Gujarat
- encompassing Kathivar Peninsula
06 Maharashtra, Northern parts of Karnalaka & Andhra Pradesh
07 Parts of Deccan Plaleau & eastern Ghlas,Major partl of A.P.
. 08 Southern parts of Deccan Plateau,Tamil Nadu Uplands & MWest-
ern parts of Karnataka
- 09 Part of northern Indo-Gangetic Plain,including pxedaont
* plain of the Hestern Himalays
10 Part of Ceniral Highland,including dists. of Raisen,Sagar,
Bhopal,Sehore,5hajapur & Hoshangalad
41 Bundelkhand part of M.P & north-eastern part of Vidarbha
region
12 Parts of eastern Plaleau comprising Chhatxsgarh region of HP
3 south-west Highlands
13 Cholta Nagpur . Plateau of Bihar,HWestern ~ parls  of
W.Bengal,eastern Ghatls of Orissa & Bastar region of Madhya
Pradesh
" 14 Eatern Plains,Covers north-eastern Utlar Pradesh § northern
* + Bihar, including foot-hills of Cenfral Hisalayas
"45 Comprising of H.Himalays, Covers JEK, HP&north-vestern hilly
areas of UP
16 Comprising the Plains of the Bramhaputlra & the Ganga
river,Covers part of Assaa & W.Bengal including Southern
pocket of Assam
17 Encompasses nortern tip of West Bengal,northern parl of
“  PAssam & most part of Arunachal Prasesh & Sikkim
18 North-eastern hilly Nagaland, Heghalaya.ﬂanxpur Hizoraa &
- South Tripura
.49 Eastern Coastal plaln.extendxng froa Cauvery della to Gan-
© - getic delta :
20 Sahyadris,Mestern  ~ Coastal  Plains . of
' Maharashtra,Harnataka,Kerala
- 24 Islands of A & N in the East and of Lakshadweep in Lhe West

Source : CENTRE FOR MINOR FOREST PRODUCTS, DEHRADUN



APPENDIX A3.5

LIS'f OF ECO-FLORISTIC CODES USED IN MFP SYSTEM



Appendix A3.5 List of Eco-Floristic Codes used in MFP Syslea

EF DESCRIPTION

01 Trans-Himalaya in Indus calchment

02 North-Hest Himalayan with Mediterranean lendency no tropical
regime

03 Hestern Himalaya including parls of Jaesu, H.P & U.P hills
under tropical mansoonic regime

04 North-Easl India & Easlern Himalayas from Sikkim easivords

05 Indian desert with long dry season, Western Rajasthan &

- Kutch Peninsula

06 ~Deccan deserl,Bijapur to Malagaon,North Gujarat plains &

: piedmonts of Aravalli ranges

07 Semi-arid Deccan thoray forest Maharashira

08 Semi-arid forest of Rajasthan,M.PradeshdBundelkhand reg.
upto 1000m alt

09 Semi-arid forest of Coromandel cost

10 Semi-arid  Hardwickia forest on dry plateau of
Karnataka,A.P,Satpura, Vindhya & dry plateau of Salea upto
1000m altitude

11 Semi-arid 5al forests on dry plateau & hills' of Bihar &
frissa uplo 900

12 Semi-arid hill forest of Vishakapatnam,Koraput,Bailadala &
Papikonda upto 900m alt.

13  Sal forests of Puri and Cuttack districls

14 Sal forest (above 1000

15 Miscellaneous forest (Soil & teak mixed) zone on hills of

. Gujaral, Rajasthan,Madhya Pradesh and Peninsular hills -

16 Teak forest zone of peninsular India to Bundelkhand upto
1000n alt.

47 Hel evergreen teak forests ecolone

18  Wet evergreen forest of West and Nestern Ghat

19 Wet evergreen,montane Shola forests of West coast-Hestern
Ghats (high hills of Nilgiris,Annamalai,Bababudn,Giri bhills
above 1500m)

20 HWet evergreen forests of Wes! coast,W.Ghats with pronounced

. dry seasans hills from 700-1500a alt.

21 Hel evergreen forest Western Cosi,W.Ghat,C.India (dry sea-
son)

22 Trop Wel evergreen forest of A.N. Islands coast lo 800m all.

23 Coastal formations of East-West Coast, Godavan,A.N. Islands,
mangrove formalions

Source : CENTRE FOR MINOR FOREST PRODUCTS, DEHRADUN



APPENDIX A3.6

LIST OF FOREST TYPE CODES USED IN MFP SYSTEM



Appendix A3.6  List of Forest Type Codes used in MFP System

FT DESCRIPTION

01 TROPICAL WET EVERGREEN FOREST

02 TROPICAL SEMI-EVERGREEN FOREST

03 TROPICAL MOIST DECIDUDUS FOREST
04 LITTORAL AND SWAHP FOREST

05 TROPICAL DRY DECIDUCUS FOREST

06 TROPICAL THORN FOREST

© 07 TROPICAL DRY EVERGREEN FOREST

08 SUBTROPICAL BROADLEAVED HILL FOREST
09 SUBTROPICAL PINE FOREST

10  SUBTROPICAL DRY EVERGREEN FOREST -
11 MONETANE WET TEMPERATE FOREST

12 HIMALAYAN MOIST TEMPERATE FOREST
13 HIMALAYAN DRY TEMPERATE FOREST

14  SUBALPINE AND ALPINE FOREST

15 SUBALPINE AND ALPINE FOREST

1  SUBALPINE AND ALPINE FUREST

Source : CENTRE FOR MINOR FOREST PRODUCTS, DEHRADUN



APPENDIX A3.7

PROGRAM LISTING OF MFP IAQM



Appendix A3.7 PROGRAN LISTING OF MFP 1nGH (SAMPLE PAGE ONLY)

B R R A E AR R R R R R A 1 B R H E R R R R AR A R R B R RN E
#MFP.PRG

#MINOR FOREST PRODUCTS DATABASE PROGRAM

H

*

RIS HI S AT S A A R IR AR A I I R A R R A H I FE LA B AR A H 0 R

2INITIALISE
BRI A A F R LR S R R R S H B R A 1
# include "inkey.ch"

§ include "box.ch"
. # define MEMOFORMAT .F.

# define COMPILE(c_expr) &(“(i1" 4 c_expr + M™)

COLMON=1SCOLOR()

% Initialize global variables and overall conditions
INITGLOBAL{colmon)
DEVELOP()
SETCOLOR(colstd)

CLEAR SCREEN

SET DELETED ON

SET SGFTSEEK ON

sel talk off

sel date brit

SET SCOR QFF

SET KEY 22 TO CSRINSERT
SET PROC TO THFUNC
STORE *C* TO DRV.
EXTERNAL DBVIEW
EXTERNAL SYSCHECK
$EXTER DVISFUNC
EXTERNAL SYSHELP

set proc to dvisfunc
¥ For Overlay generalion ¢ EXTERNAL REP_FN,REPO,HONTHLY1,MONTHLY2,DISTRIB1,DESP, SHCAL

PRIVATE OBURCH, UBCH
PRIVATE apphelp = 'SYSHELP®, fkeySet = 'HOTKEYS'

*
PUBLIC helpfile 1= "THSHELP®
PUBLIC helptodg sz U0

¥
PUBL DPTION,NILL,CHTIS,MCH,CH1,CH2, chaod,CHINF, repfiled, REFPRN, CHBAK

PUBL GUEST,nLOGIN, PASSOK, RACLVL
PUBL LX,LY

PUBL nLNAHE, nLGP, sLGPHENY

pub} 9C0_ORD, gCND, gGROUP, YR, gDATE, gDESIG, 9C0_DESIG, 90RG

PUBL gFA_PX , gS0_PX ,gLNO_PX , qGROUPDES, ¢PO
PUBL mHEAD1, tHEADZ, sHEAD3, MHEADA
PUBL PRINTYES
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APPENDIX  A5.1  PROGRAM LISTING OF ISNET BBS ATLAS SERVER IN PROCOMM LANGUAGE

; BBSFTS.CHD

ISNET BBS - FATHER-TO-SON  SERVER PROGRAM

; INSTALLED AT DEHRADUN
; INITIALISE VARIABLES:
;1 S1-1D

¢ 92 - assigned password of valid user

54 - assigned Name of Person
; 85 - used later
CLEAR

. we e

63 - Password received from caller

/ name of new caller

/ phone no. of new caller

MESSAGE "eaaustissssiaaasassaianss o ansaanssssitsnaaninnsssssssss”

MESSAGE "#

MESSAGE " WELCOME

MESSAGE "#
MESSAGE "%
MESSAGE "
MESSAGE "3
MESSAGE "# 1s
KESSAGE "%

MESSAGE "# BBS -FATHER-TO-50QN

MESSAGE “#

TO

NET

MESSAGE “# ATLAS SERVER

MESSAGE “#
MESSAGE "# SYS 0P
MESSAGE "#

CONSOLE

’II
*'I

'"

MESSAGE N A IR ERRRARRRARNEBRTIABARARARBRRRSRFRBHAARRAD AR FFIRARY

PAUSE 2
CLEAR
Loca 3,1
MESSAGE “Enter your ID : "
LOcA 3,20
GET 514
LOCA 4,1
MESGAGE “Enter ISNET Password ¢
LOcA 4,25
MGET 52 8
MESSAG "
"ESSAGE n o
GET ALARM ON
SET CR_OUT CR_LF
SET TRAN ON
GOSUB CHK_OPID
IF NOT FOUND
Loca 7,1

HESSAGE “"Sorry, you are not authorised lo operale IS-NET BBS FTS"

PAUSE 5
quit
ENDIF

EXEC "ASKMODE.CM2"

(SAMPLE PAGE ONLY)









PRESS 10 SELECT # Main Menu #

1 EasyNet selects database
2 User knows dalabase name
3 Instructions

H for Help, C for Commands

Total charges thus far: 10.00 Rs
-1
# SUBJECT CATEGORIES #

PRESS  TO SELECT

Business

Science & Technology
Medicine & Allied Health
Law, Palents, Tradenames
Social Sciences & Education
Arts, Literature, Religion
People

News

General Reference

~0 0 ! O~ LW -

H for Help, C for Commands

Total charges thus far: 10.00 Rs
-2

# SCIENCE & TECHNOLOGY #

PRESS  TO SELECT

Agriculture & Food
Biolegy

Chemistry

Computers

Earth Sciences
Engineering & Technology
Energy

Mathemalics

Physics

Do ~NNO U WY -

H for Help, C for Commands

Tolal charges thus far: 10.00 Rs
-1

# ENTER AGRICULTURE TOPIC #

SEARCH TIPS: (Oait all punctualion and small, common words (examples: the, as,
in, on, for, an, of).

SEARCH EXAMPLES: citrus AND export

(i)



caltle DR Jivestock
{grape/ OR vineyard/) AND forecast/

Type H for more help and examples.

ENTER AN AGRICULTURE TOPIC
-> TIMBER AND INDIA

Is:
TIMBER AND INDIA
Correct 7 (Yes/No) -> Y

We have no reason lo believe thal errors exisl in the dala or services
furnished.  If there are any such errors the parties herelo have no liabilily
for any consequential, incidenlal or punilive damages. No warranly, eilher
expressed or implied, including but not limited lo those of merchantabilily or
fitness for a parlicular purpose are made. Any liabilily is limited lo lhe
amount paid by the customer to Telebase.

BRI AN AR AR AR RN AL RARRRINY

The scan is now in progress. Your query is heing submitted to a selected
group of dalabases.

When the scan is compleled, a resulls menu will display. This special
menu will show you which of lhe dalabases conlains informalion on your
topic. To help you selecl the appropriate databases lo search, the menu
will indicate the formal of items in each database and the main source of
information, such as journals, books, or newspapers. You'll also be able
to see database descriptions by lyping H. Furlher assistance will be
available from the resulls menu by lyping SOS to access our online
reference support facility.

Note thal database searcthes conducted from the scan resulls menu incur

normal search charges. The scan pracess may lake a few minutes. The
nessage “Scanning, please wvail..." will repeal unlil the scan is compleled.

Scanning, please wait...
{Use B to back up.}
- 137
Searching....... cesrasiesertienrerre Ceesesestirtsttietatitinennane T T
% GEOARCHIVE #

PRESS 70 SELECT

1 by subject words

2 by auther name

3 by journal name
4 by publication year

(3i1)



H for Help, C for Commands

Total charges thus far: 10.00 Rs
21

# ENTER SUBJECT WORDS *

SEARCH TIPS: Omit all puncteation and small, common words
(examples: the, as, in, on, for, an, of).

SEARCH EXAMPLES: proterozoic AND crust/
argon OR helium

Type H far more help and examples.

ENTER SUBJECT WORDS
-3 HIMALAYAN GEOLOGY AND INDIA

Is:
HIMALAYAN GEOLOGY AND INDIA
Correct ? (Yes/No) -> Y

PRESS  TO SELECT
1 Narrow your search ({add more fields)

2 Begin your search now
H for Help, C for Commands

Total charges thus far: 20,00 Rs
-1

# GEDARCHIVE #
PRESS  TO SELECT
by subject words
by author name

by journal name
by publication year

<2 W MY

H for Help, C for Commands

Total charges thus far: 20.00 Rs
=>4

# ENTER PUBLICATION YEAR #

SEARCH TIPS: Enter the publication year in YYYY formal, This
database covers data from 1974 to the present;
do NOT enter a pre-1974 dale, as it may cause your
search lo fail.

SEARCH EXAMPLES: ~ 1987

(v)
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APPENDIX  AS5.4  UP BASE MAP, UW-ENCODED INTO A TEXT FILE
section 1 of uuencode 5.25 of file upl.pcx by R.E.HN.

begin 644 up0.pcx

Hlla4! \0\ T !G\cxlla\+a\0\\ |(\ AR RN} (ll\ l\\\a(\la\ll\a(“\a'ﬂlpl\\
MU_t7___\ P P*$30***1a$ADOHLYa3$G00" * )3$8DAHAYaS
MEO$!* ™!, X \ 1 ' 632D $T4.400%a% ' 1" 11 YO-B" e8¢ ! _U__!Xa!
MIN S50 ! W 7 _P0*+E*77/3080 27", (' (,13PQJ ¢+ 01 7 _IVN'00_1_
HU__IXECYIN' 500 W % P1OME 743000 2/%, (*(,13PAJ ¢+ 01 7" !
MYA'DG_I_U__'XBC'IN'“;C ! W Z PIO4E 773000 2/", (' (, 13PQS <+ _
MOIMT** _IYN'0G__8 \'PNL_PIC! " \**R*B!P**4*! " _Y3$_\'OPCRR_\'S
MO_"_R?_"WNI_P7L°_\"*/\'WRDI\PCO'P\'KIKE' YOS '$ $T7(N_/\' _CX'5
HO\'XFC'AP__ ! OB _\°0Q/_'[\+_O\G_FM_$ \'“Q__'P8_!1NK_7,"4P¢/!
MIHIPPYA(* ! ' 1-YR+0S ' X**%;_'")G!X</_PMR;P__ '[\3 Py " L)\

M\K_6_YTIUO_~_\"“5/_'_38/P7*_UD"='=; _V_\/'\'P/3;_PIX#UO_; \'D
MG\'*/37_13; V__'TY_'_C_7_P76_30_P)>*TP7X_U_\'UD_= \"P/°L W7 !
M_G M INP?Y L0 = \""7°[__.__ 50__\[___.__ 50 ¢ \'W\/

H_\'WAZ_C VRV NCW/_TY R H/_'Y R /Y B W/ D R W/ 'Y R
MW/ 8 W/ I W/ V) R H/ PO M/ VI KN R . S0
MAL___.__ S0 \__.__SO_\C@0'C_ G &\'0__"\i
W>__\?__.\§D0_P7,C _\'S5/"_ ' SO /CI\_OH
M5_*_ 7 \CYD ' GE *; P YTFA"7°7 . “37\'[Y_DH'
M**7 ¥/ P06__ SO \[__ . SO \[_I0" X0_J_[_B K 0"+_
M. SO__\[__._ S0 (\'O__%\CP>_ \TR/'C__@7_
MALT_'367T_'67T_'36_ . S0 A S0__\C

M__.__ S0 MP! 7 _RO_BN'I__* \/PMW_NK___.__ SO
BAM___.__ 50 \’ [XD J_\'[XD_J \'TX0__\C_ROI__BR_\K_7__
MP__!_H___\/____ _J _P7HB_\' 6 \'IXO_! W/ UO ! P7£3
HSD_Y_\"T__Y_\"T__Y_\"I____\[___“.____50___\[____ -

end

sum -r/size 2440758548 section (from "begin" Lo "end")

sum -r/size 40187742475 enlire input file
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APPENDIX ASS

SAMPLE PAGE OF INTERACTIVE HUMAN NEUROANATOMY
ATLAS ON INTERNET



Medical Mullimeda Systems . Wl Heorme wgheom com/~madmuttraunac Litm!

a1

% Brainiac!
Interactive Human Neuroanatomy Atlas

Welcome to the home of Brainiac! Developed exclusively by
Medical Multimedia Systems

|
|
|

Summary

Brainiact is the #1 selling computerized interactive neuroanatomy atlas.

Clurrently in use af universitics throughout the US, Europe, Australia, China, Isracl,
South Amecrica, New Zealand and Cannda, Braininc! has taught neuronnatomy to
thousands of students.

Downlond the free demo below and see why!

Most people who have taken a course in human nenroanatomy witl probably tell vou it was one of the
most diflicult courses they ever took. Ask why, and they will tell you about the hours they spent trying
to remmember the names and locations of countless neuroanatomical structures.

Now imagine having a learning aid that reduces your study time by hours and is fun to use!

Brainiac! ig a state of the art interactive human neuroanatomy atlas that goes beyond the pages of an
ordinary textbook. The intuitive "point and click” interface allows you to quickly and easily navigate
through the central netvous system.

O T e - m—— S e e 4 - s e e s

I

m_lj_(_mgjgm«g_)l!g_uig\x (sereen shots totalling approx. 300k)

&_Syslem Requirements

98 Free Demo
& Pricing

MEDICAL

| MULTIMEDIA |

SYSTEMS Retum to Home Page

DRy LARJINTY
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