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This document describes the initial design anditecture of the ADMIRE pilot applications and is
structured as follows. Section 2 summarizes thgness achieved during first 6 months of the project

and briefly outlines the work planned for the néxhonths. Section 3 and 4 then describe in déteil t
pilot applications, their modules, data sets, as®t interfaces, as well as their internal structure

The pilot applicatiorFlood Forecasting Simulation Casca@@&SSC) is an environmental application
that has been developed and extended for neaned® by UISAV. It started as a distributed high-
performance hydrological modelling tool, and hasated through various versions with increasing
complexity over several R&D projects. While initiala set of simulations specialized in flood
modelling and prediction, in ADMIRE it is being mifidd to encompass a greater portion of the
environmental domain. The application has beennebeg with additional data sets acquired during
the first 6 months of the project, and more dats see either on the way, or are planned for
integration. This greatly increases the variabibfythe scenarios of the application, as well as th
complexity of data mining and integration processasessary to execute them.

The application is a set of loosely coupled modokethree types — computational modules, data sets,
and user interfaces. Each of these three typesfdnés with different segments of the ADMIRE
middleware, and together they allow its users tdopen data mining on the environmental data. The
computational models are a legacy of the previausion of the application. Some of the data sets ar
also original, but most of them are new to the iggfibn. The data will be integrated through the
OGSA-DAI layer and its connectors, and will be usétier to execute the computational modules, or
to perform data mining. The application has noitiamil user interface, instead it has a set ofjplu
ins for the platform used in ADMIRE as a centratmugterface. The plug-ins will be developed
during the course of the project.

The second applicatiomnalytical CRM (ACRM), is designed in the typical three-layerecetw
application architecture — data access layer, fonal core with the business logic, and a module
rendering GUI web pages. ACRM will utilize the CaetaCRM for Telcatest/developer database as
the data source. The test/developer database wental-world numerical data. Due to legal issues
the databases do not contain real-world businedsparsonal data; instead fictional names for the
organizations, people and services names are udeold For the purposes of the project this data
source is adequate — numerical data used as faollubiation of the data mining-based reasoning is
100% usable. The user interface consists of sdéihkéd web pages for preparing the data mining
model, scoring data, browsing scoring data reshitsysing model (decision tree visualisation) filt
design, browsing model/filters repository and cgufation of the application.
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During the first 6 months of the project the ta§k\rk Package 6 — ADMIRE Integrated Application
— was to establish and describe the architecturbotii pilot applications of ADMIRE in a way
compatible with the project’s main goals. This basn accomplished in both applications.

In the Flood Forecasting Simulation Cascade (FFS®@), have achieved a major shift of the
application’s goals towards environmental simulatigrediction, analysis and management in
general. We have gained access to several newoenwintal domains, and gathered extensive
collection of data suitable for data mining. Thevndomains cover soil research and phenology.
Meteorology and hydrology has been significantlpanded with additional data sets.

We have also defined new scenarios for ADMIRE. Thigin of FFSC is in high-performance
computing and simulation, while ADMIRE is targetidgta mining and integration of distributed data.
The new scenarios have been designed preciselyrasssthe need to integrate data from various
vendors and analyze it via data mining techniqide data mining process will be demanding
because of both the nature of the data — databidsssin various formats, imagery — and because of
its size — some data sets are in the hundredggabgies. Finally, we have described the architectur
of the application, relationships between its datanputational modules, user interfaces, and the
ADMIRE middleware in this document. We have alswrtstd working on gaining access to additional
environmental domains, for example forest managémen

The second pilot application — Analytical Platfofon Customer Relationship Management (ACRM) —
is a more traditional target of data mining. We énavodified the existing architecture of the ACRM
system so that it may be integrated with the ADMIREdleware. While the FFSC application relies
on several different and partially redundant typéglata, the ACRM application’s data is mainly
stored in a database, in a well described and tsnkdma, and the complexity of the data mining
process lies in the size of the data. The new egipdin architecture, database, and user interface
components are described in Section 4 of this decim

)_& * +, I

The next 6 months will continue the work started lmth applications — initial versions of the
applications’ data and computational modules welldeployed in the forming ADMIRE Testbed, and
prototype user interface components will be devatblso, the initial architecture, model, platform
and tools designs coming form other work packagiisbe evaluated from the point of view of the
applications.
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This chapter describes the Flood Application of AIRE (under development in Activity 6.2), its
history and motivation. We evaluate the applicatitmmain’s suitability for data mining. Then we
describe the application’s architecture and itstjpwsin the overall ADMIRE architecture. Finallyen

provide details of the application’s data sets, potational components, and the design of user
interfaces.

~&

~&-& « /

Often, data sets describing phenomena from donti&m$usiness, society, and environment contain
spatial and temporal dimensions. Integration oftisgamporal data from different sources is a
challenging task due to those dimensions. Diffespattio-temporal data sets contain data at differen
resolutions (e.g. size of the spatial grid) andjdencies. This heterogeneity is the principal emglé

of geo-spatial and temporal data sets integratiohe-integrated data set should hold homogeneous
data of the same resolution and frequency.

Thus, to integrate heterogeneous spatio-tempotal fdam distinct source, transformation of one or
more data sets is necessary. The following transition operations are typically required:

transformation to common spatial and temporal gation — (e.g. transformation to common
coordinate system);

spatial and/or temporal aggregation — data froraildet data source are aggregated to match the
resolution of other resources involved in the indéign process;

spatial and/or temporal record decomposition —ndcérom sources with lower resolution data
are decomposed to match the granularity of theratéia sources. This operation decreases data
quality (e.g. transformation of data from 50km gta 10 km grid) — data from the lower
resolution data set in the integrated schema are ithprecise — but it allows us to preserve
higher resolution data.

In addition, non-spatio-temporal attributes of tteta set being transformed must be transformed as
well. As an example, let us consider the followinwg examples:

to integrate precipitation data containing hourgcards with phenophase data with daily
frequency, we need to aggregate the precipitatata fibr integration in the temporal dimension
on daily basis and to sum the hourly precipitatiatues for the aggregate information.

to integrate the precipitation data containing hotecords with the weekly data describing the
productivity in construction industry, we need ggeegate the precipitation data for integration
in the temporal dimension on a weekly basis ands® average precipitation values for the
aggregate information.

Both examples above use the same precipitation skettsand use aggregation on the temporal
dimension to allow integration with other data sdisewever, in each example the aggregation
operation on precipitation values is different (susn average). The transformation operations on the
non-spatio-temporal attributes are dependent ontdhget of the data integration process; on the
semantics of integrated output schema.

We can decompose the spatio-temporal data integratio the following phases:

pre-integration data processing — different datacar be physically stored in different formats
(e.g. relational databases, text files); it migbtecessary to pre-process the data sets to be
integrated;

identification of transformation operations necegsto integrate data in spatio-temporal
dimensions;

identification of transformation operations to fprmed on non-spatio-temporal attributes;
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output data schema and set generation — given neemhata and the set of transformation
operations, the final integrated schema is produced

~&-) /

Spatio-temporal dimensions also add complexityhe groblem of mining spatio-temporal data sets.
Spatio-temporal (s-t) relationships exist amon@rés in (s-t) data sets and those relationshipsldho
be considered in the mining operation. This mehas when analyzing a record in a spatio-temporal
data set, the records in its spatial and/or tenigwoximity should be taken into account. In aduiti
the relationships discovered in spatio-temporah dan be different when mining the same data on
different scales (e.g. mining the same data setSGkm grid with daily data vs. 10 km grid with
hourly data).

As argued in [10], the spatio-temporal data beagcidig properties that require significant
modification of data mining techniques used in oth@mains. The following table (presented in [10])
summarizes the classification of spatio-temporéh daining techniques:

Spatio-temporal | Descriptions Static spatial data Spatio-temporal data
data mining task
Segmentation Clustering Cluster analysis Temporal extensions to
Classification Bayesian classification clustering
Decision tree Temporal extensions to

Artificial neural networks classification

Dependency Finding rules to predict Association rules Temporal Association
analysis the value of some Bayesian networks rules
attribute based on the Temporal extension to
value of other attributes Bayesian networks
over time
Deviation and Finding data items that Clustering and other data mining Bayesian networks
outlier analysis exhibit unusual methods Temporal extension to
deviations from Outlier detection techniques in the left
expectations Clustering column
and other data mining
methods
Trend Discovery Prediction of lines and Discovery of common trends Sequence mining

curves. Summarizing | Regression
the database, often over

time
Discover correlations
among the events in

sequences
Generalization and | Compact descriptions | Bayesian networks Temporal extension to
characterization of the data Attribute-oriented induction techniques in the left

column

An overview of research in spatio-temporal miniag ®e found in [11], [12].

& $ %

The Flood Forecasting Simulation Cascade is a S@g®dh environmental application, developed over
several previous FP5 and FP6 projects [1][2][3]e Bpplication’s development started in 1999 in the
5" FP project ANFAS. It then continued with a morengbex scenario in"sFP project CrossGrid,
turned SOA in 8 FP projects K-Wf Grid and MEDIgRID, and finally tended the domain to
environmental risk management in ADMIRE.
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1999-2002 — in the ANFAS project [7], a paralletiseersion of FESWMS [8] was used to
simulate flow and flood scenarios on the river Vah.

2002-2005 — the CrossGrid project used a set ofilatons for flood prediction as a pilot
application. The hydraulic modeling has been pidytizused from ANFAS, extended with
additional hydraulic model DaveF [9], and with nwetdogical and hydrological stages.

2004-2007 — the K-Wf Grid project used the simalattascade from CrossGrid, but in a SOA

environment, as a semantically described pilot iepfibn suitable for automated workflow
construction research.

2004-2007 — in parallel with K-Wf Grid, the MEDIgRIproject also used parts of the flood
simulation cascade, but as a means to test arratéelgand MS Windows®-enabled grid job
submission and data management environment.

2008-2011 — the application is being extended &maeenvironmental risk management suite,
containing more domains than just flood predictiibris used to test distributed data mining
and integration system under development in the ARBMproject.

)0

The ADMIRE architecture is designed for the intéigra of distributed SOA-based applications, so
the FFSC application is — from the view of the pobjs middleware — a set of loosely coupled
computational models, data sets, and user interfdag-ins. Within the high-level ADMIRE
architecture in Figure 1 these are marked in poikwo.

On the other hand, the application itself has atermal structure, which is given by the
interconnections between the various models, ddta and user interface plug-ins of the application
While in previous incarnations [3] this architeguwas quite rigid and formed a cascade of
meteorological, hydrological, and hydraulic mod&lsgeting solely flood prediction, the ADMIRE
FFSC application now includes other environmentahdins than hydrology, and the cascade model
no longer applies.

The application has three main sets of componedtta-sets, computational tasks, and user interface
plug-ins. These can be used arbitrarily, as the asé the data-mining framework sees fit. All three
sets are extensible with additional components wini@ay either provide additional data, new data
transformation process, or new user interface ® dpplication’s functionality. The components
planned for the prototype FFSC application are showFigure 2. They are used by the middleware
components of ADMIRE. The user interface componéygiow) are connected to the user interface
modules in the User Services architecture group. flihctional modules (blue) are managed by the
Enactment engine, and the various databases a&ndefit (green) are connected to the Data Services
using OGSA-DAI and OGSA-DAI connectors.
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Figure 1 The FFSC application within the ADMIRE fitecture

Figure 2 Architecture of the FFSC application
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This section first shows a summary of the datalabt for the FFSC application; then the data sets
are described in detail. Some of the data setstdten preparation stage, so more details will be
available later, after they are analysed and iategrinto the testbed.

. _ Temporal Spatial
Dataset Domain Description Volume coverage coverage
HUSAV Hydrology Data from two probes, 10s of MB | 1998-2007 | Two distinct
containing water saturation pf points
soil
MARS Meteorology | Historical meteorological |100s of MB | 1975-2007 | Slovakia (grid
data (temperature, rainfall, 50x50 km)
etc) for Slovakia
SVP Hydrology Data from waterworks in | 100s of MB | 1998-2007 | 15 distinct
western Slovakia (mainly waterworks

river Vah) — outflows, water
levels, temperature, rainfall

DAISY Pedology Various pedological 10s of MB | 1961-2000 | One point
parameters for one probe in
southern Slovakia

WOFOST Pedology Crop data (with attached sallos of MB | 2006 Slovakia (grid)

and meteorological data) for
Slovakia, year 2006

SHMU_CURR | Meteorology| On-line database of 10s of GB +| 2008- Slovakia (about
meteorological data — copied 100 distinct
from SHMI web; including probes)

radar imagery
SHMU_HIST Meteorology | Historical meteorological |100s of MB | 1998-2007 | Slovakia (mo
data from SHMI probes than 100

distinct probes)
SHMU_GRIB Meteorology | Historical temperatures ang100s of GB | 1998-2007| Slovakia (grid

rainfall amounts in a gridded various sizes)
binary format

[©]

& $1(!
This batch contains both data and a simulation mdidgeals with the saturation of water in soiher
data contains both real-world measured data (fordites), and data computed using a meteorological

model. If necessary, more sites (computed, but csgufly fairly accurate and reliable) can be
obtained from the provider.

The data has been provided by the Institute of blpdgy of the Slovak Academy of Sciences.

#

The data and models may be used for research mebysthe partners of the ADMIRE project. Use
for commercial purposes, as well as use outsideeo$cope of the ADMIRE project is not allowed.

(
23 22 -

This file contains the measured soil humidity fboe ttwo sites available — “Kréava IUka” and
“Bodiky”. The data period is approximately 14 dafjsst sample being from the"®f April, 1999,
and the last being from the 1.®f December, 2007. Soil humidity is measured eHtltentimeters,
continually from the ground down to the level o ttnderground water.
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% 2
This directory contains first part of the measuirgzlt data necessary to successfully run a sinwrati
using the model GLOBAL (see below). It contains
a file with input parameters for the model
a file with the phenological parameters of thedgé at the site Bodiky for leap years
a file with the phenological parameters of thedgé at the site Bodiky for non-leap years

files containing the lower bound for the model # s@ter potential (centimeters of water); the
files are named differently for leap years, and-teap years

The phenological parameters contain the main vaheegssary to compute evapotranspiration — the
actual area of foliage surface per square metaghmess and albedo, and root depth. All files (pice
the input parameter file) contain data with daigyipd.

% 2
This directory contains the second part of the detded for evapotranspiration — the meteorological
data. There are values of
accumulated precipitation (millimeters per day)
mean temperature (°C)
direct sunshine (hours per day)
mean vapour pressure (hectopascals)
: wind speed (meters per second)
The period is again one day.

%

This directory contains executable files (in subdioryProgramy, and several examples of using the
above described input data to compute the watanbalof soil.

( %
This domain contains:

Measured soil humidity of two sites in Slovakia; the period is approxiahatl4 days (varies
slightly), and values of humidity by 10 centimetéirem O (ground level) to the underground
water, which is approximately at 250 cm at Bodigd at 300 cm at Kréava ldka. The time
span is from April, 1999, until December, 2007.

Meteorological data

0 Accumulated daily precipitation

0 Mean daily temperature

0 Hours of direct sunshine in a day

0 Mean vapor pressure

0 Mean wind speed
The period is one day, this data covers the whibjears 1999 until 2007 (including).
Phenological data

0 Foliage area available for evapotranspiration (sgjumeters of foliage surface per
square meter of land)

0 Roughness of foliage (for evaporation, influenche way flowing air extracts
moisture from leafs)

0 Albedo of foliage
0 Root depth of foliage
Lower boundary conditions of the model
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0 Soil water potential
) (

The Mars Stat Data Base contains meteo interpotiatadfrom 1975, covering the EU member states,
the new Independent states and the Mediterraneamntrggs. The data set available in the ADMIRE
testbed contains data for area of Slovak repubimf1975-01-01 to 2006-12-31 in a 50x50 km grid.

Available values are the following:
maximum temperature (°C)
minimum temperature (°C)
mean daily vapour pressure (hPa)
mean daily windspeed at 10m (m/s)
mean daily rainfall (mm)
Penman potential evaporation from a free watemser{mm/day)
Penman potential evaporation from a moist baressofice (mm/day)
Penman potential transpiration from a crop canopy/{day)
daily global radiation in KJ/m2/day
snow depth (cm) (data with no quality check)

%
This data set is available at UISAV ADMIRE testexrtles; stored in PostgresSqgl database.
Hosts hudson.ui.sav.sk
hicks.ui.sav.sk
vasquez.ui.sav.sk
drake.ui.sav.sk
Data set type Relational database

Database system  PostgreSql (port 5432)

Database name MarsStat

Database tables grid — contains data on 50x50 kin(lgngitude, latitude, altitude)
meteo — contains meteorological values

Exposed via PostgreSql API

Web interface:
hudson.ui.sav.sk/phppgadmin
hicks.ui.sav.sk/phppgadmin
vasquez.ui.sav.sk/phppgadmin
drake.ui.sav.sk/phppgadmin

The data are available to the scientific commuaftgr acceptance of conditions to be agreed by the
user for statement of copyright and disclaimer CERYHT.

The proprietary rights and copyright of the datenae with the Joint Research Centre. Reports,
articles, papers, scientific and non scientific keoof any form, based in whole or in part on data
supplied by JRC, will contain an acknowledgememiceoning the supplied data.

Tables and maps and any kind of output based mettata will be accompanied by: Interpolated
meteorological data Source JRC/AGRIFISH Data Bds€ - JRC.
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AGRIFISH would like to be informed of any possilsigientific publications in which the interpolated
data are used.

DISCLAIMER AND LEGAL STATEMENTS:
The JRC- AGRIFISH interpolated Data Base is managetér research activities.

The JRC is not responsible of any consequencesodimeerruption of the web service or pf
the Data Base update.
Neither the European Commission nor any persom@atn behalf of the commission |is
responsible for the use, which might be made ofdhewing information.

Although every care has been taken in preparingtestihg the data, JRC cannot guarantee
that the data are correct in all circumstancegsheedoes JRC accept any liability whatsoever
for any error, missing data or omission in the datefor any loss or damage arising from|its

use.

Being such, JRC will acknowledge to receive a mofiom the user on the encountered
problem.

TRANSFER TO THIRD PARTIES:

Under no circumstances shall the recipient of ttiega transfer them to Third Parties. Any
requests to supply these data must be referrdwtdRC, Ispra.

-

Slovak Water Enterprisehttp://www.svp.sk/svp/default.asp

#

The Data may be used in the context of the ADMIR&qxt, for scientific purposes. Any distribution
to parties outside of the project, or any commeérage is prohibited, and would require explicit
approval by the Provider.

Also, the Provider is to be credited as the origgmirce of the Data, and also is entitled to rexei
copies of all deliverables of the project ADMIRE) which the Data or derived products play
significant role — i.e. those deliverables, whosatents or meaning would change significantly,
should the Data or derived products be withdrawmfthem.

The Data contains measurements of certain propesfigvater in several installations (hydroelectric
dams), mainly the water level in the reservoir, genature (also the air temperature), and the flow
volumes.

The Data is available for all months of years 1898007, and for first 5 months of year 2008.

This list contains all installations covered by thata, with their geographical coordinates. For a
graphical representation of the river Vah with ifrstallations, see Figure 3. For a more accuraig ma
of locations of these waterworks, see [4].

Liptovska Mara
BeSeova
Orava
TvrdoSin

Krpe any

arwnhE
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6. Tur ek

7. ilina

8. Nova Bystrica
9. Hri ov

10. Nosice

11. Dolné Ko kovce

12. Tren ianske Biskupice
13. Drahovce

14. Kra ova

15. Selice

16. Nitrianske Rudno

Figure 3Location of the various waterworks

(

The Data consists of records of only one type. Afsram containing the date and time of the record,
its structure is as follows:

Parameter Units ‘ Periodicity
Reservoir parameters

Minimum allowed watefMeters above sea level Hourly
level

Maximum allowed Meters above sea level  Hourly
water level

Current water level Meters above sea level  Hourly
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Total water volume Millions of fh ‘ Not present in any record
Weather
Water temperature °C Daily
Air temperature °C Daily/hourly
Rainfall Millimeters accumulatedHourly
in last 60 minutes
Inflow
Total nr.s* Not present in any record
River nr.s* Daily
Turbines m.s™ Not present in any record
Outflow
Total nt.s Hourly
Turbines m.s Hourly
Unused ms Not present in any record
Spillway nt.s Not present in any record
Aux. Spillway m.s Not present in any record
Lock nr.s Not present in any record
Biological nt.s Hourly
Draw-off nr.s Not present in any record
A typical record example (Drahovce):
Installation WATER RESERVOIR OUTFLOW
DATE TIME LEVELS
max. min. Level Volume Level
id d-m-y hh:mm:ss | m/sea | m/sea m/sea | m°x10° cm
Drahovce 1.1.1998 16:00:00| 158,10 | 157,10 157,96
WEATHER INFLOW
TEMP. Rainfall TOTAL |Riverbed Plant
Water Ait total Turbines
T T mm m’s™ mst | ms™
4
OUTFLOW
TOTAL Plant Channel
Turbines |Unused | Spillway | Aux.spillway Lock Biological | Draw-off
m’s™ m’st | m®st [ m’s? m®s™ m’s™ m’s™ m’s™
136 130 6
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Soil Science and Conservation Research Instithtgz//www.vupu.sk/web_ vupuen/indexe.htm

#
The Data may be used in the context of the pré§@NIRE, for scientific purposes only.

Atmospheric data: measured by meteorological station at HurbanovevéEion: 115 m, Longitude:
18 dgEast, Latitude: 48 dgNorth)

Parameter Unit Periodicity Duration
Radiation W/mn2 Daily 1.1.1961- 31.12.2000
Air temperature C degree Daily 1.1.1961- 31.12.2000
Precipitation mm Daily 1.1.1961- 31.12.2000
Soil data

Soil data are divided into four mail groups: wétatance, carbon balance, nitrogen balance and crop
production data.

The data have been created for three charactekistis of soil: clay, loam and sandy soil between
1.1.1961 and 31.12.200. Nitrogen and water balaneeecorded on a daily basis (monthly and yearly
summary also available), carbon balance monthlyang production data have variable periodicity
according to plant nature.

The Carbon data group contains data about the anwducarbon in the soil and its change during
various actions (tillage, fertilization, crop haste...). The parameters of the carbon data arevistio

Soil C: [kg C/ha]

SOM C: [kg C/ha]

SMB C: [kg C/ha]

AOM C: [kg C/ha]

BUFFER C: [kg C/ha]
SMB-CO2-total : [kg C/ha/h]
Surface C: [kg C/ha]

Bioinc C-Surface: [kg C/ha/h]
Bioinc C-Soil : [kg C/ha/h]
Bioinc CO2: [kg C/ha/h]
Seed C: [kg C/ha/h]

CLeaf : [kg C/ha]

CDead: [kg C/ha]

CStem: [kg C/ha]

CSOrg: [kg C/ha]

CRoot: [kg C/ha]

CH20Pool : [kg C/ha]

C Loss: [kg C/ha/h]
NetPhotosynthesis: [kg C/ha/h]
Fertilizer C: [kg C/ha/h]
GrowthRespiration: [kg C/ha/h]
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MaintRespiration: [kg C/ha/h]
Harvest C: [kg C/ha/h]
Residuals C top: [kg C/ha/h]
Residuals C root: [kg C/ha/h]
Residuals C soil : [kg C/ha/h]
tillage C top: [kg C/ha/h]
tillage C soil : [kg C/ha/h]

The Nitrogen data group contains data about theuataf nitrogen (NH4, NO3) in the soil and its
change during various actions (tillage, fertilinati crop harvest, ...). The parameters of the nittoge
data are follows:

NH4-Fertilizer: [kg N/ha/h]
NH4-Volatilization: [kg N/ha/h]
NH4-Fertilizer-Surface: [kg N/ha/h]
NH4-Volatilization-Surface: [kg N/ha/h]
NH4-Deposit: [kg N/ha/h]
NH4-Incorp: [kg N/ha/h]
NH4-Surface: [kg N/ha]
NH4-Runoff : [kg N/ha/h]
NH4-Surface-Matrix: [kg N/ha/h]
NH4-Surface-Macro: [kg N/ha/h]
NH4-In-Matrix : [kg N/ha/h]
NH4-In-Macro: [kg N/ha/h]
NH4-Leak-Matrix : [kg N/ha/h]
NH4-Leak-Macro: [kg N/ha/h]
NH4-Drain: [kg N/ha/h]
NH4-Crop: [kg N/ha/h]
NH4-Root: [kg N/ha/h]

NH4-Nit: [kg N/ha/h]

NO3-Nit: [kg N/ha/h]

N20-Nit: [kg N/ha/h]
NH4-mineralization: [kg N/ha/h]
NH4-Total : [kg N/ha]
NH4-Tillage: [kg N/ha/h]
NO3-Fertilizer: [kg N/ha/h]
NO3-Fertilizer-Surface: [kg N/ha/h]
NO3-Deposit: [kg N/ha/h]
NO3-Surface: [kg N/ha]
NO3-Runoff : [kg N/ha/h]
NO3-Surface-Matrix : [kg N/ha/h]
NO3-Surface-Macro: [kg N/ha/h]
NO3-In-Matrix: [kg N/ha/h]
NO3-In-Macro: [kg N/ha/h]
NO3-Leak-Matrix : [kg N/ha/h]
NO3-Leak-Macro: [kg N/ha/h]
NO3-Drain: [kg N/ha/h]
NO3-Incorp: [kg N/ha/h]
NO3-Crop: [kg N/ha/h]
NO3-Root: [kg N/ha/h]

Denit: [kg N/ha/h]
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NO3-immobilization: [kg N/ha/h]
NO3-Total : [kg N/ha]
NO3-Tillage: [kg N/ha/h]
Fixated: [kg N/ha/h]

Org N-Fertilizer : [kg N/ha/h]
Seed N: [kg N/ha/h]

Harvest N: [kg N/ha/h]
Residuals N top: [kg N/ha/h]
Residuals N root: [kg N/ha/h]
Residuals N soil : [kg N/ha/h]
Tillage Org N top: [kg N/ha/h]
Tillage Org N soil : [kg N/ha/h]
Bioinc N-Surface: [kg N/ha/h]
Bioinc N-Soil: [kg N/ha/h]
AOM: [kg N/ha]

SOM: [kg N/ha]

SMB: [kg N/ha]

Buffer: [kg N/ha]
AOM-Surface: [kg N/ha]
Crop: [kg N/ha]

Dead leaves: [kg N/ha]

The Water data group contains data about the anuwveiter in the soil and its change during various
actions (precipitation, evaporation, irrigation, .. The parameters of the water data are follows:

rain: [mm/h]

snow: [mm/h]

Overhead Irrigation: [mm/h]
Surface Irrigation: [mm/h]
Subsoil Irrigation: [mm/h]

Total Irrigation: [mm/h]

Ref. Evapotranspiration: [mm/h]
Pot. Evapotranspiration: [mm/h]
Evapotranspiration: [mm/h]
Transpiration: [mm/h]
Evaporation of soil water: [mm/h]
Surface Matrix Leak: [mm/h]
Surface Macropore Leak: [mm/h]
Matrix Infiltration: [mm/h]
Macropore Infiltration: [mm/h]
Matrix Percolation: [mm/h]
Macropore Percolation: [mm/h]
Drain flow: [mm/h]

Root Extraction: [mm/h]

Soil Water Freezing: [mm/h]
Tillage: [mm/h]

Soil Water Content: [mm]
Surface Ponding: [mm]

Surface Runoff : [mm/h]
Interception Storage: [mm]
Snow Storage: [mm]
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Soil Science and Conservation Research Institintgp//www.vupu.sk/web vupuen/indexe.htm

#

The Data may be used in the context of the pré{@NIRE, for scientific purposes only.

These data sets contain the data about biomassigiiramad and related soil, water, weather data for
year 2006. The data are stored in two MS Accesabdaes. The first database considers the biomass
production without influence of ground water, tleesnd for ground water level at -3m.

The most important tables are described as follows:

Crop production data: tables CROP_YIELD_ X contain potential biomassduaions for
different type of crops (CROP_YIELD 2: barley, CRORELD 4: corn and
CROP_YIELD_7: potatoes) for different type of sdifpecified by SOIL_MAPPING_UNIT)
and locations (specified by grid number GRID_NO).

Meteorological data: table GRID_WEATHER contain daily meteorological tala
(temperatures, rainfall/evaporation, wind) for egctal location. The data are interpolated from
measured data from hydro-meteorological statior&awakia (WEATHER_STATION tables).
Soil content data:tabletables SOIL_MAPPING_UNIT contains different typefssoils where
the detailed parameters of the soils are describedables SOIL_PHYSICAL_GROUP,
SOIL_TYPOLOGICAL_UNIT

The database contains these tables:

Table Description

Weather data

WEATHER_STATION The table contains description of the weather tati All

data are filled into the table during the DB corapdn.

SUPIT_REFERENCE_STATIONS The table contains regression constants, deriveun (fr

measured radiation data, for a number of reference
meteorological stations. This information is usedderive
regression constants for the stations, where irdtion
about measured global radiation is absent.

GRID_WEATHER Interpolated daily station weather.

DAY_DECADE The table contains the definition of decades. This

information is needed when aggregating grid weatian
day to 10-days.

RAINY_DAYS The table contains information about the numberaify

days per decade. This information is used by tlséeay for
the interpolation of the decade data about raio ofaily
data. Information about rainy days must be fillethviong-
term average or real data during the DB compilation

Crop data

CROP The table contains list of crops including crop earorop

ID_number, and group number where crop belong3tis
table is used during system initialization and cgypwth
simulation.

CROP_GROUP The table contains crop group names and crop ID beusn

This table is relevant for determining suitabldss@or crop
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growth simulation.
STAT_CROP The table contains crop names and ID_numbers aocg

the regional statistics, and corresponding “sinadatcrop
names and ID_numbers. This table is used during
preparation of data for yield forecast.

CROP_CALENDAR

The table contains information about crop, cropietsy
starting and ending conditions for crop growth datian
per grid per year. The system uses this table dtarthining
which crop is simulated for a grid in defined year.

CROP_PARAMETER_VALUE

The table contains information about crop spe
parameters, which describe quantitatively crop gnowhis
is one of the main tables for crop growth simulagio

VARIETY_PARAMETER_VALUE

The table contains information about specific patars of
crop varieties. It expresses the deviation fromrtian crop
parameters for a variety.

PARAMETER_DESCRIPTION

The table describes the use and the type of thespecific
parameter in the tableEROP_PARAMETER_VALUE
andVARIETY_PARAMETER_VALUE .

Soil data

SOIL_MAPPING_UNIT

The table contains a list of the soil mapping urper
country.

SOIL_ASSOCIATION_COMPOSITION

The table describes the percentage area for eathi®
each SMU. This information is derived from the stdd
soil map.

the

cific

SOIL_TYPOLOGIC_UNIT

The table contains descriptive information aboutUS
Practically only data about soil physical group aadting
depth are used during the crop growth simulation.

T

SOIL_PHYSICAL_GROUP

The table contains the soil physical (hydrologi
parameters describing the soil groups used durimagp
growth simulation.

cal)
c

ROOTING_DEPTH

The table contains data about rooting depth classet

associated rooting depth limits.

INITIAL_SOIL_WATER

The table contains data about initial soil moistame deptt
of ground water table.

SITE

The table contains some additional soil hydrolog
parameters, which describe redistribution or Idsthe rain
water due to run off, and surface storage. Thisrmé&tion i
supplied by the user. In the current GCMS versioesé
parameters are system wide, and have no linkade swit
mapping units.

ica

SMU_SUITABILITY

The table contains the percentage of the suitabls
SMU for a particular crop group.

SUITABILITY

The table contains listing of the suitable STUs peyp
group.

Crop

growth simulation tables

ELEMENTARY_MAPPING_UNIT

The table describes the intersection of the sop enad the
climatic grid.

SIMULATION_UNIT

The table contains the unique combinations of
Typological Unit, GRID cells and crops to be sintath

Soil

74A @ 7
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CROP_YIELD This table contains the results of the crop sinmaper
SMU per grid cell.

STOP_AND_START_DAYS This table contains information about the dates| of
intermediate stop, and continuation of crop growth
simulation per grid cell.

VALUE_STATE_VARIABLES The table contains the values of all crop and stilte
variables used during the crop growth simulation.

SYSCON The table contains the description and values ef dsfined
system parameters.

CGMS_SYSLOG The table contains the description of run specific
characteristics.

SIMULATION_LOG The table contains basic information about cropwiing
simulation.

._4 n n

The computational services which are the activé gfathe application compose a cascade of models,
which cooperate in the processing of hydro-metegiohl data in various stages. The overall
architecture of this cascade can be seen in Figufdis cascade is already well tested and devdlope
during other projects [1] [2]. The processing ofadan the cascade goes through several simulation
stages which lead to the final result — a predictid a potential flood. The cascade begins with
meteorological prediction of weather for a shotufa period (usually not more than 48 hours). This
prediction is then recomputed into a possible veaten, which in turn affects the water level of the
target river. This water level is computed in theliological stage of the application. The resulting
hydrograph (time series of water level values)eis ihto the final stage of the cascade — a hydrauli
prediction. This — using detailed terrain modetha# target flooded area — computes the water fiow i
the target area, water depth and flow vectors. Tésslt may be visualized and an expert user may
assess the situation.

Parts of the cascade can be used separately, dorpda for meteorological data processing we need
only ALADIN or MM5, and if we already have meteangical data from other data sources (see
Section 3.3) we may use HSPF to compute the wagérsint hydrological data processing.
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Figure 4 Architecture of the simulation cascade
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visualization — 3D
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Data name Format Size of Description
dataset

MM5 boundary GRIB <500 MB | Boundary conditions for weather

conditions prediction for Central Europe suitable for
MM5

ALADIN boundary Custom <50 MB Boundary conditions for weather

conditions prediction for Central Europe in
ALADIN's internal format

MM5 boundary Custom <200 MB | Boundary conditions for weather

conditions for area prediction for the target area suitable fg
MM5

MM5 weather Custom 300 MB MM5 weather prediction as a series 0

prediction pressure levels

ALADIN weather Custom 10 MB ALADIN weather prediction as a serie

prediction of pressure levels

MM5 prediction GRIB <100 MB | MM5 weather prediction converted for

postprocessed scenario generator

Watershed Text <1KB Text file containing amouhtvater for
subcatchments

Hydrograph Text <1KB Text file containing watespdhs of
selected points in the target river

Water flow model Custom <2 MB Detailed water flavodel (flow vectors,
water depths)

MMS5 visualization PNG + PS <250 MB| Visual represgion of MM5 weather
prediction

ALADIN visualization | PNG <100 MB | Visual represetitan of ALADIN
weather prediction

Hydrograph PNG <1MB Visual representation of a hydrograph

visualization (time series of water depths in a certair
point of the target river)

Water flow PNG <10 MB Series of views of the target river and

visualization — 2D flooded area

Water flow VRML <100 MB | 3D animation of the target river flow

4) "

All of the components of the cascade are accessibbeigh WS-RF web service interfaces. Because

of the large datasets used in the applicationd#iasets are transferred neither synchronouslynnor

the web service request message. (LFN) followidgta item name marks a data flow, where only the
LFN of the actual input data will be transferredl dhe recipient is expected to obtain the data from

the Grid.

MMS5 preprocessor—

this service extracts the target area domaimdiary conditions from the

initial, much broader boundary conditions for MM5.

Inputs:  MM5 boundary conditions (LFN)
Configuration of target area
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Outputs:  MMS5 boundary conditions for area (LFN)
MM5 simple —  this service computes the actual weather piiedicusing the MM5 model.
Inputs:  MM5 boundary conditions for target are& Nl
Configuration of simulation
Outputs: MM5 weather prediction (LFN)

MMS5 nested 1-way—

Inputs:

Outputs:

MMS5 nested 2-way—

Inputs:

Outputs:

ALADIN —

Inputs:

Outputs:

MM5 watershed integration —

81-way MM5 watershed integration—

ALADIN watershed integration —

this service computes the actual weather piedicusing the MM5 model
in a nested configuration, where the inner targed & computed in a loop
from the already computed complete area.

MM5 boundary conditions for target are&Nl)
Configuration of simulation
MM5 weather prediction (LFN)

this service computes the actual weather piedicusing the MM5 model
in a looped configuration.

MM5 boundary conditions for target are& Nl
Configuration of simulation
MM5 weather prediction (LFN)

this service computes weather prediction fagaharea using the ALADIN
prediction model.

ALADIN boundary conditions (LFN)
Simulation configuration
ALADIN weather prediction (LFN)

this service computes the amount of water ah ezatershed
subarea of the target area.

Inputs: MMS5 weather prediction — postprocessed\(L.F
Watershed areas configuration
Outputs: Watershed (LFN)

this service computes the amount of water it eztershed
subarea of the target area, using a statisticaloapp and
generating 81 scenarios for the rest of the sinmuat
cascade.

Inputs: MMS5 weather prediction — postprocessed\(L.F
Watershed areas configuration
Outputs: 81 x Watershed (LFNSs)

this service computes the amount of wateatohevatershed
subarea of the target area, using ALADIN results.

Inputs: ALADIN weather prediction (LFN)
Watershed areas configuration
Outputs: Watershed (LFN)
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HSPF— this service computes the hydrograph for tihgetariver (its relevant part)
using the HSPF hydrograph construction program.

Inputs:  Watershed (LFN)
Hydrograph configuration
Outputs:  Hydrograph (LFN)
Hydrograph visualization (LFN)

HSPF-complex — this service computes the hydrograph for #iget river (its relevant part)
using the HSPF hydrograph construction program fr8in watershed

predictions.

Inputs:  81-way watershed (LFN)
Hydrograph configuration
Outputs:  Hydrograph (LFN)
Hydrograph visualization (LFN)

NLC — this service computes the hydrograph for thgetariver (its relevant part)
using the NLC model. The results are virtually 8ane as in the HSPF
service's case, but the model gives different qualf results and delivery
times, which may prove useful in the K-WfGrid testiprocess.

Inputs:  Watershed (LFN)
Hydrograph configuration
Outputs:  Hydrograph (LFN)
Hydrograph visualization (LFN)

$%

DaveF— this service generates a detailed hydrauliasition of a water flow in a target

area.

Inputs:  Hydrograph (LFN)
Mesh for model configuration (LFN)
Simulation configuration
Outputs:  Flow vector file (LFN)
Water depth file (LFN)

ALADIN visualization —

Inputs:
Outputs:

MMS5 visualization —

Inputs:
Outputs:

this service accepts ALADIN result dataset arghies a set of
pictures, showing the weather development describethe
input dataset.

ALADIN weather prediction (LFN)

Weather prediction maps (LFNSs)

this service accepts MM5 result dataset andtesea set of
pictures, showing the weather development describethe
input dataset.

MM5 weather prediction (LFN)

Weather prediction maps (LFNSs)

A 7@ 74A @ 7

23



DaveF 2D visualization (GRASS}- this service converts DaveF output of watertllépto a series
of images depicting top view of the target areahwiisible
flooding.

Inputs:  Water depth file (LFN)
Outputs:  Target area flooding visualization —eenf images (LFNSs)

DaveF 3D visualization (VRML) — this service converts DaveF output of watertldepto 3D
VRML animation for visual inspection by expert user

Inputs:  Water depth file (LFN)
Outputs:  Target area flooding visualization — VRBID animation.

DeGrib — this service converts a GRIB1 or GRID2 fileoird text file
containing a set of matrices with numbers représgnthe
planes of the input GRIB file in a manner easilpqassed by
other applications.

Inputs:  GRIB file
Outputs:  Textual representation of input dataxtfite

-6 1

The user interfaces of the application will be gntged into the ADMIRE user interface, currently
being developed using the Eclipse [6] platform.r€mtly user interfaces for these application masiule
are considered:

ALADIN
MM5
HSPF
DaveF

This list may be extended in the future, if thesehie need to provide direct user interface for any
other application modules.

The user interface plug-ins are necessary to atventer meaningful input parameters for the
application components, should the system be urtabiefer the parameters from the data mining
process’ needs. This role also defines the desfgthe interfaces — dialog windows with input

elements. In the following text we analyze the @asi input data of the application modules in the
above list, and then we define how the input dalidbe entered by the user in the user interface.

6-& # 1

Inputs:
Boundary conditions — LFN of a file
Starting date — date
Length of prediction — number of hours
Time step of prediction — number of minutes
Number of CPUs — number

Outputs:
Output file with prediction — LFN of a file

-6-) 61

Inputs:
Low body domain — LFN of a file
MMS5 input — LFN of a file
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Starting date — date
Length of prediction — number of hours
Time step of prediction — number of minutes
Number of CPUs — number

Outputs:
Body output — LFN of a file
GRIB file — LFN of a file

-6-. $( 1
Inputs:
Starting date — date
Length of prediction — number of hours
Precipitation set — LFN of a file
Visualization start date — date
Time step of prediction — number of minutes
Number of CPUs — number
Outputs:
Log file — LFN of a file
Hydrograph — LFN of a file
Hydrograph image — LFN of a file

.-6-4 1
Inputs:
Starting date — date
Hydrograph data — LFN of a file
Terrain data — LFN of a file
Number of CPUs — number
Outputs:
DaveF output — LFN of a file

66 1
As can be seen in previous paragraphs, the usenfaoés use only a few different types of input
elements:
Date input (with time)
Number input (number of hours, number of minutes)
LFN input
Figure 5 shows an example of a user interfacen®iDaveF module.
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Figure 5 Sample user interface dialog for the Davelel
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The Analytical CRM is designed in the typical thiagered Web application architecture:
- a Data Access Layer consisting of two modules:
o Internal ACRM database isolation

SQL code used for accessing information and maaimg data stored in the ACRM

database is generated only here. Database is asexfofing saved models and filters,
information about users, etc.

o ADMIRE isolation

The purpose of this layer is to hide the complexifythe ADMIRE data processing
components from the business logic layer.

a Functional Core, where business logic is implest:n
a GUI Module rendering the user interface displayeithe browser

B _ Analytical CRM Analytical CRM
Internal JECRM |
databgse j
Isolation Core r-'[ Module | A
ADMIRE
Isolation
ADMIRE o

= __

7

\
C D O
CRM DB CRM DB CRM DB
Learning Test Data
Data Data to be scored
I CRM for Telco database
Figure 6 Overview of the Analytical CRM architeatur
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All the interfaces between the modules on the seside (and all the interfaces inside these modlules

are so-called “schema-baseddcean Schemds a set of tools designed by the Comarch R&D
Department in Warsaw. The main features of thea®@&chema tools are:

the introduction of an immutable objects (data sygngine to the Java language;
dynamic class source files generation from a sitgsiguage called Schema;
variant data types.

All of the interfaces in the functional core areséad on immutable types.

4)

ACRM will utilize Comarch CRM for Telcdest/developer database as the data source. $he te
/developer database contains real-world numeriai. Because of legal restrictions the database doe
not contain real-world company or personal datsteiad fictional names for organizations, people and
services are introduced. For the purposes of tbegrthis data source is adequate — numerical data
used as for the illustration of the data miningdshseasoning is 100% valuable.

4-)-&
The logical structure of the part of the databassfor data mining purposes is presented in tke ne
sections. The table below shows the most impo#gatities from the ACRM point of view.

Entity Entity description

Customer Represents company’s client, contains personafrirdtion about the
customer and various financial general statistics.

Service Individual services.

Subscription Represents subscriptions of a service by a customer

" %

Attribute Attribute description

ID Internal identifier.

Names Customer first and second name (individual custdneer company
name (mass segment).

Age Age, numerical value (for the individual customer).

Gender Male, female (for the individual customer) or unium (for mass
segment).

Customer segment Individual, Corporate, Small Business.

Region Geographical region of customers living place (@dlial) or
company’s headquarter (mass segment).

Occupation For the individual customer — customer’s occupatifor a mass
segment — main area of business.

Longevity Number of months since the first purchase.

Last purchase Date of last purchase.

Charges Total amount of charges.

Latest charges Amount of latest charges (from last 3 months).
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ARPU Average revenue per user (from last 3 months).

APPU Average profit per user (from last 3 months).

Transitions Number of tariff plan transitions.

Complaints Total number of complaints.

Latest complaints Number of recent complaints (last 3 months).

Inquiries Total number of inquiries.

Latest inquiries Number of recent inquiries (last 3 months).

Service upgrades Number of service upgrades.

Service downgrades | Number of service downgrades.

( %

Attribute Attribute description

ID Internal identifier.

Name Product name.

Line Services are grouped into the product lines. Edctine services in A
product line has the same purpose, but differseatuire details and
pricing. The more expensive product from the saime is considered
as a substitute in the context of cross selling.

Payment method Prepaid or postpaid.

Price Current monthly service fee.

( %

Attribute Attribute description

Customer ID Internal customer identifier.

Service ID Internal service identifier.

Activation Date Date of the service activation (purchase).

Deactivation Date Date of the service deactivation (termination).

Subscription period Number of months service has been active.

Total traffic Total amount of traffic volume.

Traffic Amount of traffic volume in last 3 months.

Events Total number of events.

Latest events Number of events in last 3 months.

Total duration Total duration of events.

Duration Duration of events in last 3 months.

Income Total income.

Latest income Income in last 3 months.

Balance top-ups Total number of balance top-ups (only for prepaid).
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Latest balance top-ups Number of balance top-ups in last 3 months (onhpfepaid).

Balance top-ups value| Average value of balance top-ups (only for prepaid)

Latest balance top-ups Average value of balance top-ups in last 3 morthsy(for prepaid).
value

4-,

4-.-&

ACRM utilizes two types of data source — an extedata source for data mining (t#&M for Telco
operational CRM database [OCRM]) and an internal RMC database. The interface for
communication with the OCRM is based on ADMIRE Dédimponents. Since the OCRM database is
a production database for the CRM for Telco appibca it is used in read-only mode. The interface
isolates native ADMIRE data types from the functibcore; instead schema-based types are exposed.
For correct operation ACRM needs access to thetata sets from OCRM, used as learning data,
test data and finally unknown data to be scorece ditagram (Figure 6) shows them as separate
databases, but in fact the same database may thewitie dynamic data set definitions using data set
filters described in 4.3.3.

Similar isolation is used for access to the ACRRK&linal database - no SQL code visible outside the
module and schema-based types as parameters ardvaiues in the interfaces.

4-.-)

Data mining functionality present in the applicatiwill be delivered by implementing all the DM

processes as activities expressed in the DMI laygukeveloped as a part of the ADMIRE project.
Further details of the integration process will #efined when the first DMIL draft appears.

Regardless of the DMIL details the layer implemegitthe business logic will be isolated from the
ADMIRE-specific functionality, implemented as thesnsi-functional code with schema-based
interfaces (this will allow to use other DM enginstead of the ADMIRE-based implementation).

Since ACRM is designed to be used by business tiseysshould be isolated form such concepts as
designing DM activities. Developers implementing @ are responsible for creating such activities
using the Workflow Composition Assistant, part bé tproposed ADMIRE DMI Process Designer
tool. In fact the results of their work will be &ted as templates for the actual activities (priogser
like database addresses, names, etc should begiara®d and bound at runtime).

4-.-.

One of the requirements for model training and igpfibn is a limiting of the base data set to dhky
objects having specified properties. This can deexed by filtering the data before sending to the
data mining engine through an appropriate SQL quenyce application is meant to be used by the
business users, they cannot operate directly oddtebase or create SQL queries by hand; the system
must provide a graphical form of filter design. Thiea is to use Comarch’'s Ocean Reports &
Analysis for this task.
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Figure 7 Data set filter design and usage

Isolation from direct operations on database objéxtachieved by using a User Friendly Schema
(UFS). The UFS hides the physical design of thalskge schema and exposes a logical model in the
form of related business objects.

The need to apply filters to shape the desired asep of customers follows from the ACRM use
cases documented in [13]. From the user point efvyione will operate on the report in Ocean
Reports & Analysis — graphically define a filter tire customer’s attributes (for example limiting th
base customers group to the people aged betweand &5). Since Ocean Reports & Analysis will
support OGSA-DAI data sources, so the access mirhan the CRM database will be consistent
and fully under the control of the ADMIRE platformloreover Ocean Reports & Analysis supports
on-line preview updating, so the user is able ®tsaw his filters change the base group for tha dat
mining process.

The same SQL query that is sent to the OGSA-DAVesein the filter design mode is taken as the
base SQL code for the filter — some minor codesfiamations are performed to ensure independence
of the database location and the filter is savetiénACRM database for further use.

When a data mining task is requested by the ACRidoraling to the user settings a filtering task is
loaded from the ACRM database and included as depessor of the actual data mining operation. It
is responsible for preparing the appropriate detdos the data mining method.
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The Ul consists of set of linked web pages:
Preparing data mining model,
Scoring data,
Browsing scoring data results,
Browsing model (decision tree visualisation),
Filter design,
Browsing model/filters repository,
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Configuration.
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Ocean Reports & Analysis is used in the ACRM faating filters to be applied to the data sets (see

Section 4.3.3 above). Integration with the ACRM G&Jaccomplished by running Ocean Reports &
Analysis in a Java applet, embedded in the appatgpweb page.

4-4-. |

By their nature decision trees algorithms not oaljow the scoring of data, but also provide
explanations of the classification (clear ruled)u3 a visualisation of the decision tree is veryaile
for the user. The visualisation should be realsedts natural form — a tree. The intended forrthef
visualisation should have the following features:

Browsable tree (folding/unfolding tree nodes)
Scope of the presented information that is intertddze provided to the end-user:
0 Inner nodes — attribute name
0 Leaves — prediction result (in this case simple/Me}
o0 For the edges - conditions
o If available Confidence/support information mayodie presented
Dynamic in-browser operation (no page reloads whéleigating the tree)

There are two possible approaches to implementiisgiéature. The draft ADMIRE architecture [14]
has plans to implement decision trees visualisatsansuch component will be used if available.
Otherwise custom implementation will have to beelon
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Acronym Meaning
ACRM Analytical Customer Relationship Management
CRM Customer Relationship Management
FFSC Flood Forecasting Simulation Cascade
LFN Logical File Name
MARS Monitoring Agriculture with Remote Sensing
OGSA-DAI Open Grid Services Architecture — Data és£ and Integration
OR&A Ocean Reports & Analysis
SOA Service-oriented Architecture
UFS User Friendly Schema
UISAV Institute of Informatics of the Slovak Acadgrof Sciences
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