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A new collaboration paradigm for mineral resource projects
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This paper describes an innovation in computer soltware that permits mining professionals to
collaborate on exploration and mining projects regardless of geographic location.

Growth of mining companics through merger and acquisition has created a greater need for
mining professionals to collaborate, especially as projects and project participants arc becoming
geographically remote.

Surpac NetVision, the name given to this new collaboration technology, satisfics this need by
deploying intcractive 3D graphics sessions across computer networks. Tt achicves this by using
common web browser technology as the deployment meditm, A plug-in architecture that supports
diversc file formats permits transparent read and write of foreign dala (o further enhance the
collaboration process.

Surpac NetVision supports any number of connections from web browsers on remote compulers
using existing networks. Sollware components required Lo enable the collaboration scssion are
deployed to the remotc computer as required and cached [or future sessions.

The collaboration scssion at each computer is characterized by a fulty functional replica of the
user interface for Surpac NetVision from which any function can be executed by any client, at the
owners diserction. All geometry and display attributes deployed to remole clients to render 3D
graphics are highly compressed to reduce bandwidth requirements.

The key benefits of this collaberation technology is improved communication in regard Lo

exploration and mining projccts leading to:
*More informed decision making

*Improved deployment of project objectives and plans beyond the technical planning group Lo project

management and operations stafl

«Improved technical support for software users.
Keywords: 3D graphics, project collaboration, interactive graphics, internet 3D graphics,

mining software

Introduction

Recent history of the mining industry has been
chavacterized by mergers and acquisitions resulting in fewer
and larger mining companies. While many small
exploration and mining companies still exist, the business is
dominated like never before by a small number of very
large companies

These companies have teams of geologists and mining
engineers involved in the exploration, evaluation and
cxploitation of mineral resources in numerous locations on
almost all continents, Within many mining companies it is
common for key centres of expertise (0 be established in
strategic locations to manage exploration and mining
aclivities [or large regions. It is equally common for
regional cenires to compete for the funds available for
investinent in expleration and mining projects. Such
circumstances create the need for improved
communications of key aspects of mineral deposits lo
facililate decision making. Some of these key aspects are
numerical results, such as Nett Present Value, etc. The
geometry and geology of a deposit and the relationships of
surface and underground features arc cqually important to
decision making., Communicaling such geometric
relationships amongst teams isolated by geography is
presently possible but not with great efficiency.

Mining and exploration prajects make considerable use of
external consultants in the fields of geology, mine
planning/engineering, geotechnics, ete. It is quite common
for consultants to develop long and lasting relationships
with mining companies and with individual mining
operations to add value to the operations. Often though the
geographic location of mining operations compromises the
ability of the consultant to be on site at times of need. This
problem can be resolved, in part, by electronic fransmission
of data to permit the necessary work to be undertaken or
advice to be offered remotely. There will always be the
possibility though that distance might impede the effective
resolution of issues. If the consultant and mining staff were
able to vicw the same 3D data simultaneously, this
uncertainly would be alleviated.

The mining and exploration industries are users of
specialized software that is used [or (he modelling, and
evaluation of mineral deposits. The global mining software
market is dominated by just a few suppliers including
Surpac Software International, ECSI, Datamine, Map(ck,
Mincom, MEDS and Gemcom. With the rule of ‘Usc the
best ool for the job’, it is common Lo [ind more than one of
lhese software systems in use al any given site or
organization.
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The mining industry relies heavily on the very specialized
software provided by these companies 1o conduct their
business efficicntly, This dependence is characterized by
two features:

* Training and support of users of these products is, for
mining companies, & costly exercise

* Transfer of data across software systems that compete
[or business has been a problem and has impeded the
goal of using the best tool for the job. There is some
speculation that some software vendors have actively
discouraged Lhe sharing of data with competing
products in a short-sighted attempt to lock clients in by
using proprietary file formats.

This paper describes how Surpac Software International
has concluded a 4-year soliware development project whose
principal goals have been Lo introduce a disruptive
technology to solve these problems in ways never before
considered. The two key outcomes of this project are:

* The ability to deploy 3D graphics across networks,
including the Internet, to a remote compuier. The
ubiquifous web browser has been chosen (o deploy this
technology. This will ecnsure ease of use and rapid
uptake of the technology. To participate in a
collaboration session a web browser, Internet Explorer
for example, is used to establish a connection to the
server hosting a collaboration session. From the web
browser connection to the application server, a [ully
function uscr interface with a high performance 3D
graphics rendering window is created at the remote
computer.

* The implementation of an internal abstract data modef
that caters for the various types of vector data used
within the mining industry, All applications in the
software system interface to the data in its internal
abstract representation. An extensible plug-in
architceture has been implemented to provide
transparent read and write capability between any
supported file format and the inlernal abstract data
model. This plug-in architecture isolates from the
internal data model details of the file formats for any
file type that is, or will be, supported. In this way data
from disparate systems can be used (read or written) by
applications even though the data is not in the native
file format supported by the application.

These two technologies represent the next generation of
mining software by removing the impediments of
incompatible file formats to the sharing of data across
software systems and by introducing a new era in
communicating issues relating to the exploration,
evaluation and exploitation of mineral resources.

For mining companies these {echnologies have the
potential to improve the quality of decision making through
improved communications. The cost of using these software
systems will be reduced through the provision of betler
guality support and training services. This can be achieved
by permitting technical support staff to guide users in the
usc of the software by example from a remote connection.
Consultants will be able to provide timely advice without
the need [or a physical presence. Finally, impediments to
interoperabilily of technical software will be eliminated
threugh the removal of incompatible file formats.

Elimination of data format dependence
From a user’s perspective, the usc of any particular file
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format over any other is really quite an irreievant issue. The
user of any software package really has only 2 fundamental
requirements. These are:

* The software solves the user’s problem, and
» The software stores data somehow and in some location
for future use.

Users of technical mining software have long ballled with
the problems of incompatible file formats across the
diversity of technical mining software systems. The history
of these software systems is such that they typically
emerged as a solution developed by an individual (e solve a
certain type of problem. Success led to the establishment of
a number of small companics some of which are still in
business today.

The companies that service this market niche are
relatively small companies with gross revenues in the
$AUD4,000,000 to $AUD20,000,000 range. These
software systems have evolved over many ycars with new
features being introduced in response to competitive
pressures and client demand. The outcome of this
evolutionary development process is that, almost without
exception, each software system is constrained by the very
process that made it successful.

That is, the evolutionary development process that has
seen technical mining software grow into technically
complex systems has spanned a period approaching two
decades, more in some cases. The mining sollware systems
typically demonstrale some atiachment to their beginnings
through:

= Use of file formats today that were designed when the
software system was first introduced or through some
evolution of these early file formats

* A software implementation that uses a programiming
interface that is intimately related to these early file
formats. With such a programming interface entrenched
throughout a software system that has cvolved over
many years it can prove extraordinarily difficult to
change [ile formats, or the entire software system, to be
more efficient and effective to satisfy future needs.

Lengthy and evolutionary development cycles have
resulted in inertia in such software systems that make the
introduction of change both costly and risky. Tt is
understandable therefore that dependence on legacy file
formats is common,

When first introduced, technical mining software systemns
were amongst the only software systems that relied on 2D
and 3D data. [n contrast, today there are nwmnerous software
systerns that use such data some of which inclode:

» CAD software
* GIS software
* Specialist modelling software

= Ventilation software, ete.

Where once a technical mining system was independent
of other software systems, (oday there is a strong need to
share data across software systems. In doing so this need is
further complicated by the need to avoid duplication of
data. The common solution Lo date has been for each
software system to have a number of import and export
features so that data can be shared with foreign systems.

While this strategy is effective and users are comfortable
with the concept it has one fundamental flaw. This is that it
duplicates data and worse still, the duplicate data exist in
different file formats. With the presence of multiple copies
of data, cspecially when in different file formats,
uncertainty exists as to which copy is correct.
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The preceding has endeavoured te explain the -

circumstances leading to the present state of dependence on
legacy data formats and the difficulty in addressing this
issue for the technical mining software systems that are at
the centre of this discussion. The [ollowing explains how
Surpac Software International has solved this problem for
both the present and the fulnre.

The Surpac Abstract Data Model (SADM) was designed
and implemented Lo constitute the foundation of the
solution. The implementation of SADM has three very
distinct and important characteristics,

* SADM permitted the representation of any 2D or 3D
feature, structure, surface, parametric object, etc. in
such a way as to be entirely independent of any
particular file format.

* A new implementation of the cxisting programming
interface on which all applications were built perimnits
transparent access to data objects stored in SADM
withoul needing (o rewrite a large base of user
applications. This made the risk of implementing
SADM both acceptable and manageable.

» The implementation of a plug-in architecture for the
reading and writing of files ol any supported format.

Together, these three principles solved the problem of
sharing data across a range of software applications without
the need to copy and duplicate data in different file formats.
Figure 1 below shows the relationships hetween the
applications, SADM and the plug-in architecture.

The role of interactive 3D graphics in project
collaboration

Plans and cross scctions are tools traditionally used in
decision~-making processes and to communicate concepts

amongst technical professions, upper and lower
management and operations staff. These tools are effective
and work well for much of the time. The widespread use of
computers and the availability of ever more powerful 3D

“modelling and visualization soltware has presented

opportunities for mare cllective means of communication.

Other factors that have conlributed to expectations that
there are more effective means of communicating concepts
to geographically remote teams include:

» The prevalence of Local Area Networks, Wide Area
Networks and the Internet, These technologics provide
the backbone for deploying information to project
participants no matter where they are located.

* Widespread use of Virtual Private Networks which
provide secure networking over the Internet.

* The intreduction of collaboration technologies into
other software, shared whiteboards, distributed
databascs, elc. have heightened expectations for 3D
modelling software (o achieve similar outcomes.

It is quite common for project teams to duplicate large
data sets at different locations (o [acilitate the decision-
making processes and communications activities that are
the subject of this paper. Data duplication for this purpose,
while effective, introduces the same problems with data
duplication as described earlier. That is, with multiple
copics of the data uncertainty over which is the correct copy
exists. Furthermore, some data sets used in mining and
exploration projects are quite large.

Whilc the traditional tools of plans and cross sections are
visually rich in content, they are static and provide limited
guery capability. If the plans and cross sections are
produced on physical media, paper for cxample, then the
query capability is restricted to the measurement of
distances and areas. Furthcrmore, distributing them to a

Existing applications

All applicalions interface to SADM
via the cxisting programming
interface whose
was changed to interface to SADM

implementation

Y

\

parametric objects

The Surpac Abstract Data Model

Permils storage of any 2D and 3D data for peints, lines, polylines, surfaces and
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wider audience requires the physical transmission of the
media.

If the plans and cross sections are provided in electronic
form, CAD filcs for example, then it is much easier to
transmit them to a remote user. The problem of data
duplication still cxists though. Digital plans and scctions
though still have the same limited query capability of paper
plans and sections.

A beller way to satisfy these collaboration needs is by
using the original modelling software. Only in the original
meodelling software can the richness of the model be fully
exploited, By using the original modelling software it is
possible to:

* View the data from any direction in both perspective
and orthographic presentations as well as displaying
traditional plan and section views. Typically this also
includes the capability of introducing clipping plans to
sce inside the data models as well as any number of
other advanced 3D viewing features.

*Query the underlying data model to a much greater
extent than is possible with either paper or digital plans
and sections. In addition to 2D/3D) distances and areas
that can be obtained from plans and sections it is also
possible to obtain volumes, average grades and discrete
values [or sclected points.

There are, however, two rather scrious problems to this

approach and these are:

o It is necessary to install the modelling software at each
remote location that is to participaic in a collaboration
activity. This may be prohibitively expensive given the
typical cost of such software systems.

* It would be necessary to create multiple copies of the
data. As mentioned carlier this is undesirahle and
should be avoided. Furthermore, the volume of dala
itself may also be prohibitive.

Surpac NetVision provides an iunovative solution to
these problems by extending the collaboration concepls
found in the simple shared whiteboard systems, of which
there are many, to a fully featured 3D modelling and
visnalization system. In essence creating a 3D-graphics
collaboration tool.

Key facets of the technology that permit collaboration of
geographically remote teams through the deployment of
interactive 3D graphics include:

* A client/server archifecture.

* A server component residing on the computer that hosts
data the collaboration session and the application
components that operate on the data to query, display
and process the data, The server component is
unchanged, conceptually, from prior versions of the
software system.

* A client component that constructs and controls the
user interface and provides an inferactive experience
for the user. This includes the menubars, toolbars and
other user interface components.

* A high performance 3D graphics rendering engine that
is deployed to each remote client. This permits
rendering of 3D graphics images using the graphics
adaptor of the remote client. This affords similar
graphics performance to that of the computer running
the NetVision server and, quite possibly, superior
performance.

Establishing a collaboration session with Surpac

NetVision is incredibly simple. The steps listed here
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describe the steps that must be taken, assuming the software
is already installed on the server computer, to start and then
invile one or more users to participate in a colaboration
session.

* The owner of the NctVision server starts the softwarc
in NetVision scrver mode.,

* The owner of the NetVision server, using phone, email
or instant messenger tool invites one or more
participants to connect by providing them with the
computer name or 1P address.

* Each client starts Intcrnet Explorer and enters the
computer name ar IP address and starts a connection.

*The owncr of the NetVision server accepts, at his
discretion, the incoming connection from the remote
client.

*The NetVision server downloads and instails at each
remote computer the software components required to
start a collaboration session at the remole client.

*The remote client starts the client instance of the
NetVision user interface, including the 3D graphics
rendering window.

On conclusion of these steps the collaboration scssion has
been successlully established and data may be displayed
with independent viewing controls or slaved viewing
controls as required.

Security and firewall issues

Of concern to many companies is the security of their
computer networks 1o ensure that unauthorized access is not
permitted. This is more concerning in the present age of
Internet connectivity than at any time in the past.

This issue was considered at grecat length during the
design and implementation of thc NetVision technology.
Security of private data and private networks are assured by
a number of characteristics of the implementation. These
include:

* The underlying communications protocel, while it
piggy-backs on the Hyper Text Transport Protocol—
the communications protocol used by all web browsers,
utilizes a proprietary non-public protocol. Furthermore,
authentication between the client and server
components utilizes a randomly generated key for each
session. This affords & high degree of security, cven for
nelwork sniffing protocol attacks.

» Although HTTP can pass through firewall security
systems it is not possible for a client cuiside a firewall
to pass through the firewall to a computer hosting a
NetVision session unless the firewall has been specially
configured to permit this. In contrast though it is simple
for a computer on the inside of a firewall to connect to
a computer outside the firewall that has been
configured to be publicly visibile. This is necessary Lo
simplify the establishment of a collaboration session,

» [t is not possible for the NetVision server to operate on
the hard disk or operating system of the client
compuler. Similarly, it is not possible for the client
scssion lo operaie, in an unauthorized manner, on the
hard disk of the server computer.

* Even though the NetVision user interface includes a
Navigator compenent that permits the user to browse
the contents of the computer hard disk, this activity can
be restricted on a per client basis at the discretion of the
owner of the NetVision server computer.

» Prior to establishing the collaboraticn session cach
incoming commection request from a potential client the
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NetVision server presents a dialogue advising of the
incoming connection requests and the source of the
incoming request. To proceed, the owner of the server
session must cither accept or reject the incoming
connection request by pressing one of only 2 buttons on
a form. This is as good as a physical barrier and
prevents unauthorized access when the NetVision
server is unattended,

» Participants in a collaboration session cannot cause the
NetVision server to perform any action unless the
owner of the NetVision server grants them privilege to
do so. Even then, privileges may be restricted to query
access only or te query and modify access at the
discretion of the owner of the NetVision server.

*The NetVision server must be started in NetVision
mode to allow a collaboration scssion to take place.
When running in normal mode the software does not
even listen for client connection attempts,

* Finally, the owner of the NetVision server has the
power to reject any participant from the collaboration
session al anylime.

Conclusion—Is a more powerful
communication tool possible?

The preceding description has explained the important
features of the two key technologies that are the subject of
this paper. That is, a software architecture that insulates
applications [rom data formats and an innovative system of
deploying 3D graphics across any computer network.,

While the technology is of interest from an academic
perspective, to be seen as worthwhile (o its potential users it
must add value to the work processes currently empioyed

by replacing, enhancing or otherwise altering these work
processes,

This technology suddenly makes possible:

*Enhanced decision making lor mineral resource
projects by ailowing teams of mining professionals to
communicale project concepts in 3D in real time
regardless of location and the availability of the
tcchnical modelling software.

» Simplification of bringing logether the diverse sources
of data that arc used in the decision-making process for
mineral resource projects through the introduction of an
abstract data model and plug-ins that anderstand
specific file formats.

* Improved technical support by technical suppart
providers to counect to running sessions of NetVision
and through observation determine the cause of
problems and by example to demonsirate problem
solutions.

* Improved support from specialist technical consultants,

Research at the outsel of this project (1997) showed that
there wus no such system that filled the needs described in
this paper. With nearly five years ol development, aided in
part by a research granl from the Australian Federal
Government, to achicve the goals of the project there still
does not appear to be any softwarc system that even
approximately satisfies these necds.

It seems clear thercfore that the features ol Surpac
NetVision that make it ideally suited for project
collaboration and decision-making activities at all levcls
and across all disciplines are unique and unlikely to be
replicated any time soon.
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