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Development of Software for Geothermal Applications 
through Integration Technologies 

1. Introduction

In the field and application 
have a standard h e h e y

provide. other words they well
problems i t would be and hem.
On the hand. do ID today�s standards usability

h e y have user interfaces): it is quitc
difficult ID use several hem together. instance their data

formats

a among and software
we developed , and that

existing software in a coherent. user-friendly. graphical 
discussed in more detail in next

we outline h e software
integration ofthc The
work

2. Sigma

is an integrated and
magnetometric, gravitational
such

by

susceptibility, density and 
conductivity through techniques used
to about and

The main is make of
heterogeneous dam heir and filtering h e
production maps various fields.

2.1. Metaphor and User Interface

Sigma metaphor: h e user on h e
populated by representing dam and

which may contain more folders.

I:SIGMA

may more dam h e mouse. may move
around and perform operations h e

choosing appropriate

Data have in sense that operations allowed
only data: h e filler
work only data and dam. is
aware among dam and operations. enabling only the
menu items ID operations applicable the

data hat h e current
are and be activated.
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2.3.Operations
We groups.
below.

reduction Pole, used for interpretation of magnetic data. It
is well at middle latitudes an magnetic

produces anomalies,one positive and one The
reduction 10 h e the anomaly hat could h e
magnetic field Pole. where h e magnetic field is
so the b d y would anomaly

a body magnetic or
it is possible magnetic anomaly from 

the field. and vice-vena.
magnetic anomaly h e h e

a has both and
properties

which has purposes similar hose of h e
However, this casc desired (or

components are those by
the filter used extract

have

We a which a polynomial of
ID grid.

of It porriblc. for
10 anomaly polynomial from anomaly

grid. a map. Or. is possible add
anomaly grid with a grid derived from

magncuc from effect with

SIGMA profile

richer allows display two grids, a
and a ret. grid contoured

the second grid
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3.1. Metaphor and User Interface

2995



Spinelli

Managemenr

I t possible to data in several rave the current
and, of course,exit program.

4. Integration Environment 

For and Sigma. MI integration
h i s

paragraph. For a more complete discussion. h e is
and

The general aim of MI make it simple for and
develop application is h e scientific and

existingcomponents.

MI application common h e
figure.

It possible create he the by menu item
have configuration. which may modified

by selecting

Edit

may be destroyed, moved and form: cach data
type has an of operation. which are evidenced through a

popup menu. For parallel plane have h e associated
operations add plana,

same operations may performed using an
combination of mouse on image of the object Moving

performed through mouse dragging. whilc a click with the
mouse buttonpops up 

Objects may be complex: a parallel modcl
composed by strata and A special has
devised for a whole specific a
complex object. 

Modelling

r y s m capable of and
Direct modelling allows to synthetic from

configuration and a model. other hand.

and their given initial
modcl some rock and. using data.

the model

hides the user the derails
complex coder. For after having and

in the 3D world and aftcr having created a
model. with mouse h e model. some and
some and h e menu item direcr
system appropriate input
filer. launches h e program (described below)
files. reads h e output format and launches a

program which graphically h e
seismograms.

The geophysical knowledge required for i s in
some state-of-thean at h e of
Technology. which havc A
codes i s given the following paragraphs.

approximate asymptotic
functions (travel time. amplitude and phase) of a ficld,

ray The model medium i s
inhomogeneous, with curved

convolutedwith a 10

(see complete frequency domain
for media. seismograms
are obtained.

XRAY [Man]) performs tomography using time
such hose obtained fmm Seismic Profiling

a velocity model.

the arrival of local

obtain and modcl of

beneath a

modelling

'There are two main layers: layer. which contains h e
software tools to and h e layer, which maps
the original components to a modcl of interaction that may very
diffcrcnt from the original

4.1. Software component layer

software 10 integrated are h e granularity
of program. available only

level; even when code far
when necessary, hilt around several
making hem look like single complex component;

sometimes the same program i s urcd differentcapsules.

4.2. Integration layer

The point architecture i s h e software model. which an
ofthc existingcomponents and provides for presenting than

to h e user. model uses communication mechanisms for
interacting with user and software components. In other
words. the model h e components a visual language

by h e user. and in h e user commands
into input and activationcommands for h e

Software models not constrained specific formalism: for
various of i s instead pmvided. an built

linguistic and in thin sense. For
instance. one model is h e hierarchical model: is a

whose nodes arc h e top level
sub-functions, which in are decomposed into

down to h e leaves. which connected with
programs. T h i s model used to some degree

of classification over set of programs coming different
by collecting thcm families of h e user viewpoint. h i s
model as a cascade of expanding windows. A different

of the same modcl may be a hierarchy of menus.

the the user of h e system i s not coincident with
actual physical of software. and i t i s useful to present
singlc functionality a complex sequence of components:
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conversely. it might convenient ID show h e component a set

of different functions. differing for some parameter.
Moreover. for models are better

existing software arc
hid-genemuon, and be

a model of

Software models are of for h e
components. an h e and VMS of
process. and h e cornpuler-human through

over h e of and form.

4.3. MI libraries
MI provide C++

. software

5. Discussion and Work in Progress 

of Integration allowed respect the
of stale-of-he an while building a modem

of
a new

ID h e possibility a single different data
The only alternative would been ID

develop all applications from scratch, time and cost
requirements.

Currently. Sigma i s being to handle a dam
family. namely h e earthquake It wil l be
possible 10 earthquake locations with magncuc,

Spinelli

and dam.
plane.

which will
as h e of earthquakes. B E 2-dimensional field.

Moreover. wil l
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