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This document describes the status of work package 6 and of the pilot applications of ADMIRE. It 
starts with a summary of work done since PM12 of the project, then covers plans for the next 
implementation period.  In the main part of the document we describe the current status and major 
changes of both pilot applications. 

Over the last 6 months WP6 has deployed application components which allow the rest of the 
ADMIRE project team to test their components using real applications and data.  In the first year of 
the project we have concentrated on acquiring usable DMI scenarios from application domain experts, 
and on providing data for these scenarios. For the first annual project review, we prepared a 
demonstrator which showed that our applications are suited for the vision of advanced data mining and 
integration. Post-review, we shifted the focus of our work towards providing a complete chain of 
application components, so that ADMIRE components could be tested as soon as possible on them. 

In terms of the two key goals set for WP6, we can summarise progress as follows: 
Develop & run a key Flood usecase in DMIL on the Testbed:  in the first pilot application, 

Flood Forecasting Simulation Cascade (FFSC), we have progressed with deploying and testing the 
ORAVA scenario, and the other scenarios have been put on hold temporarily. The scenario has been 
deployed in the Testbed, with both data (now exposed as databases) and a set of custom processing 
elements (PEs) for its integration into the OGSA-DAI framework. As the design of the DMIL 
language progresses, we have provided an updated description of the ORAVA scenario in this 
language, and it has been tested successfully on the deployed components in the Testbed. 

Develop & run a key ACRM usecase in DMIL on the Testbed:  in the second pilot application, 
Analytical Platform for Customer Relationship Management (ACRM), we prepared appropriate data 
for exploration. Then we developed and tested the Churn Prediction scenario on the OGSA-DAI 
framework, focusing on providing easy and useful application interface, including DMI process 
progress visualisation and results visualisation.  the final weeks of PM18 were spent on deploying and 
testing the scenario on Comarch’s Testbed node. 
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The first half of the project has been dedicated to finding a suitable suite of use cases and scenarios for 
the pilot applications, and to providing sufficient data for these scenarios. We consider this task to be 
completed. In the second half of the project, we will move towards designing and developing all the 
components of the applications, and then we will proceed with testing the ADMIRE architecture, 
language, and components provided by other work packages. 

.0* ����%��

����
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�	�
�
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For the FFSC, our goals for the next 6 months include: 

·  finalising the design of the SVP, RADAR, and OZONE scenarios; 
·  developing and deploying all PEs of the ORAVA scenario; 
·  thorough testing of the ORAVA scenario DMI process; 
·  design of UI components for the ORAVA scenario; 
·  deployment of all the data sets necessary for all FFSC scenarios. 

.0.  �!����
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For the ACRM, our goals for the next 6 months include: 

·  Finish development/deployment of Churn Prediction scenario;    
·  Design Cross-Selling and Up-Selling scenarios – develop prototype PEs for them; 
·  Deploy the application using USMT. 
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This chapter describes the flood prediction application of ADMIRE. Over the last six months, we have 
concentrated on progressing one scenario to be as complete as possible, thus allowing the other work 
packages to do initial tests of most of the tools and technologies developed in ADMIRE. Because of 
its simplicity, and of the availability of quality data, we have chosen ORAVA as this scenario. The 
other scenarios – RADAR, SVP, OZONE – have been progressed considerably more slowly, and are 
not described in this deliverable, since the information contained in [1] and [2] is still largely pertinent. 

10* �
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The DMI process for the ORAVA (as described in  [1] and [2]) scenario is divided into two phases: 

·  retrieving data phase (Figure 1); 
·  data mining phase (Figure 2). 
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Figure 1 Data integration DMI process of ORAVA scenario 
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Figure 2 Data mining DMI process for ORAVA scenario 

The ORAVA scenario is partially implemented as OGSA-DAI web services (data retrieving and 
integration phase) and as a standalone Java application  for data mining and data prediction using 
Weka1.  In the near future we plan to wrap the data mining process as an OGSA-DAI web service. 

The data integration phase (Figure 1) is a specialisation of a generic data integration and data 
mining scenario for spatio-temporal data (see [5] for details). In the case of ORAVA, because of the 
properties of the data used, no temporal or spatial synchronization is necessary (it is partially 
substituted by the Missing data handling phase activities). 

In the data mining phase the DMI process is divided into two sub-workflows: 
·  Model training; 
·  Data predictions. 
The model training sub-workflow has the following steps: 

·  ProjectionX – which is output from the data integration phase; 

·  Data preparation – filtering the data; 
o Using filters implemented in the Weka library; 
o Developing our own filters: 

�  Linear trending filter2; 
�  Replace missing values3; 

o Removing unused (not significant) attributes; 
o Converting values from one scale to another (Kelvin to degree of Celsius); 

·  Classifier building: 
                                                      
1 http://www.cs.waikato.ac.nz/ml/weka/  
2 As measurement of the Orava basin temperature is done in 6 to 12 hours intervals we need to calculate the 
missing values – as it is a big mass of water the Linear trending filter is relatively good choice to replace the 
missing measurements 
3 As Weka library doesn’t have a filter which will deal with missing values, we have developed our own – as 
there are missing values in rainfall data, we need to replace it with 0 value (no rain – no rainfall) 
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o Linear Regression; 
o Bagging; 
o M5Rules; 

·  Classifier evaluation: 
o Using n-fold cross-validation; 
o Using test set (not implemented yet – also not drawn in the above figure). 

Outputs from the model training sub-workflow are a trained model and a statistical summary 
(coefficient of correlation, mean absolute error, root mean squared error, relative absolute error, and 
root relative squared error). 

The data prediction sub-workflow has these steps: 

·  ProjectionX – which is output from the data integration phase (same as above, but using future 
data from the meteorological models); 

·  Data preparation – filtering the data (same as in model training sub-workflow); 

·  Using trained model to make predictions. 
Outputs from the data predictions sub-workflows are the predicted values and a statistical 

summary of the predicted values (same as above in the model training sub-workflow). 
The whole description of the ORAVA scenario in DMIL language is in Appendix B. 

10. '�����$�������������	���
��
This section first shows a summary of the data available for the FFSC application. Most of the data 
have been already described in [1] and [2]; the only new dataset, RADAR, is described in detail. 

 

Table 1 Summary of FFSC data 

Dataset Domain Description Volume Temporal 
coverage 

Spatial 
coverage 

HUSAV Hydrology Data from two probes, 
containing water saturation of 
soil 

10s of MB 1998-2007 Two distinct 
points 

MARS Meteorology Historical meteorological 
data (temperature, rainfall, 
etc) for Slovakia 

100s of MB 1975-2007 Slovakia (grid 
50x50 km) 

SVP Hydrology Data from waterworks in 
western Slovakia (mainly 
river Váh) – outflows, water 
levels, temperature, rainfall 

100s of MB 1998-2007 15 distinct 
waterworks 

DAISY Pedology Various pedological 
parameters for one probe in 
southern Slovakia 

10s of MB 1961-2000 One point 

WOFOST Pedology Crop data (with attached soil 
and meteorological data) for 
Slovakia, year 2006 

10s of MB 2006 Slovakia (grid) 

SHMU_CURR Meteorology On-line database of 
meteorological data – copied 
from SHMI web; including 
radar imagery 

10s of GB + 2008- Slovakia (about 
100 distinct 
probes) 

SHMU_HIST Meteorology Historical meteorological 
data from SHMI probes 

100s of MB 1998-2007 Slovakia (more 
than 100 
distinct probes) 
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SHMU_GRIB Meteorology Historical temperatures and 
rainfall amounts in a gridded 
binary format 

100s of GB 1998-2007 Slovakia (grid, 
various sizes) 

RADAR Meteorology Weather radar imagery 100s of GB 2005-2008 Slovakia (gird, 
homogeneous) 

SHMU_HYDRO Hydrology Historical data from  
hydrological measurement 
stations  

10s of MB 1998-2007 Orava and 
upper Vah 
rivers 

SOIL_RET Pedology Water retention capacities of 
soil  

10s of MB Not 
applicable 

Vah river 
watershed area 

10.0* ������
This batch contains both raw data from weather radars and their graphical representation. The data 
represents potential rainfall amounts in mm of water per hour. 

��
������	����	�
The data has been provided by the Slovak Hydro-meteorological Institute. 

"��	��	�
The data and models may be used for research purposes by the partners of the ADMIRE project. Use 
for commercial purposes, as well as use outside of the scope of the ADMIRE project is not allowed. 

��
��'
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The data contains two separate batches: 

·  Raw radar data 
The data consists of text files with values for grid points. The files are in a period of 15 minutes, 
meaning there are 4 files in a hour, and 96 files in one day. The geographical coordinates for the 
grid points are described in a separate text file (one for the whole batch). 
The data represents actual atmospheric reflectivity measured by the weather radar. 

·  Weather radar imagery 
The data consists of text files with values for grid points. The files are in a period of 15 minutes, 
meaning there are 4 files in a hour, and 96 files in one day. The geographical coordinates for the 
grid points are described in a separate text file (one for the whole batch). 
The data represents potential rainfall, in mm of water accumulated per hour. 

10.0. '#�)4#7��&�
This dataset contains historical values of water temperature, water flow volume, and water height 
measured by several hydrological measurement stations deployed in Orava (part of Slovakia). Figure 3 
shows the deployment of the stations. 

��
������	����	�
The data has been provided by the Slovak Hydro-meteorological Institute from their hydrological 
department’s database. 

"��	��	�
The data and models may be used for research purposes by the partners of the ADMIRE project. Use 
for commercial purposes, as well as use outside of the scope of the ADMIRE project is not allowed. 

��
��'
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The data contains three different parameters for a number of hydrological stations. The parameters are: 

·  Water temperature – the immediate temperature of the water at the station; 

·  Water height – the immediate water height at the station; 
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·  Water flow volume – the volume of the water flowing through the river at the station’s point, 
averaged for the last hour. 

The dataset also contains metadata, describing the stations themselves: 

·  Geographical location of the station; 

·  Stream which the station measures; 

·  Name of the station; 

·  ID (numerical value shown in Figure 3) of the station; 

·  Starting time of the measured data from the station; 

·  End time of the measured data from the station. 

 

Figure 3 Orava and the hydrological stations available in SHMU_HYDRO 

10.01 '&�"4����
This dataset contains the water retention capacities of soil in the river Vah’s watershed area. These 
data is necessary for the SVP scenario. 

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

"��	��	�
The data and models may be used for research purposes by the partners of the ADMIRE project. Use 
for commercial purposes, as well as use outside of the scope of the ADMIRE project is not allowed. 
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The provided data is in the form of a table, which contains one row for each retention capacity probe. 
The row then contains: 

·  Number of the probe 
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·  Name of the area where the probe is deployed 

·  ID of the probe 

·  Geographical coordinates of the probe 

·  Maximum retention capacity of soil in the 0-30 cm layer 

·  Maximum retention capacity of soil in the 30-60 cm layer 

·  Average retention capacity of soil in the 0-60 cm layer 
The data themselves are not a time series, since the retention capacity changes only negligibly over 
time (provided that land use remains unchanged). 

The data also contains an exact vector map of the river Vah’s watershed, with the probes and also 
land use. Sample of the map is shown in Figure 4. 
 

 

Figure 4 Sample of the water retention capacity probes description map 

10.08 ��
����	��
In order for the data sets to be usable in the application itself, they have to be deployed in the Testbed. 
While deployment of GRIB files is trivial – they are stored in a FTP-accessible area – the fine-grained 
meteorological and hydrological data has to be deployed in a database. 

We have deployed all the data necessary for the ORAVA scenario, as this is the one which we 
were using to test ADMIRE technology in M12-M18 of the project. 

So far, we are using three separate databases. Figure 5 shows the structure of the SHMU_GRIB 
dataset’s metadata, as it is deployed in a RDBMS. This database contains only the metadata, necessary 
to search and access the GRIB files, which contain the actual meteorological data. This database 
corresponds to both DR1 and DR4 data sources in Figure 1. Figure 6 shows the RDBMS deployment 
of the dataset SVP (it contains two identical tables, one intended to be used as a backup, should the 
main table vodne_diela get corrupted during ADMIRE testing). Figure 7 shows the structure of the 
SHMU_HYDRO dataset as deployed in a database. 
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Figure 5 DB structure of the GRIB files metadata information 

 

Figure 6 DB structure of the reservoir data 
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Figure 7 DB structure of the hydrological stations data 
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Here we present a short description of the functionality of the processing elements (PEs - basic 
OGSA-DAI processing components) of the ORAVA scenario DMI process, as shown in Figure 1. 

·  GRIB_file_selector – this PE consults the GRIB metadata database (Figure 5) and decides, 
which GRIB files correspond to the input time period and GRIB parameter layer. 

·  GRIB_reader – this PE reads a GRIB file and outputs a subset (values for one or more grid 
points) of one of its layers. 

·  DATA_waterworks_selector – this PE reads the reservoir data (Figure 6) and outputs values 
for input time period and selected reservoir. 

·  DATA_hydrostations_selector – this PE returns the values from the hydrological stations 
database (Figure 7) and returns the correct data for the selected station IDs and time period. 

·  GRIB_coordinate_selector – this PE consults the GRIB metadata database (Figure 5) and 
decides which grid points in the GRIB files correspond to the target area (input as a 
geographical bounding rectangle). 

·  TSPVMDHandler – (TimeSequencePreviousValueMissingDataHandler) this PE handles 
missing data values, and has been designed to be particularly suitable for time series of 
spatio-temporal data. 

·  TuplesRowMerge – this PE combines multiple rows of data into a single row, with the 
possibility to select part of the data as synchronization marks. 

·  TupleMerge – a simple PE for merging two or more tuples into one combined tuple. 
·  TupleProject – a projection PE, used in this case for extracting only the required elements 

from a tuple (or a stream of tuples). 
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The application is divided into several scenarios, of which to date only ORAVA has been deployed 
(and used in testing ADMIRE technology). We have deployed these elements of the scenario: 
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·  SVP dataset – deployed as a database on the Testbed nodes hicks.ui.sav.sk  and 
hudson.ui.sav.sk . See DR3 in Figure 1 and Figure 6. 

·  SHMU_GRIB dataset – deployed as a metadata database on the Testbed nodes 
hicks.ui.sav.sk  and hudson.ui.sav.sk . The data itself is deployed on the node 
hicks.ui.sav.sk and is accessible through FTP, or the GRIB_Reader PE. 

·  SHMU_HYDRO dataset – deployed as a database on the Testbed nodes 
hicks.ui.sav.sk  and hudson.ui.sav.sk . See DR5 in Figure 1 and Figure 7. 

·  GRIB_file_selector PE – deployed on the Testbed node hicks.ui.sav.sk  and used in 
testing of ADMIRE components. 

·  GRIB_reader PE – deployed on the Testbed node hicks.ui.sav.sk  and used in testing 
of ADMIRE components. 

·  DATA_waterworks_selector PE – deployed on the Testbed node hicks.ui.sav.sk  and 
used in testing of ADMIRE components. 

·  DATA_hydrostations_selector PE – deployed on the Testbed node hicks.ui.sav.sk  
and used in testing of ADMIRE components. 

·  GRIB_coordinate_selector PE – deployed on the Testbed node hicks.ui.sav.sk  and 
used in testing of ADMIRE components. 
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The prototype of the proposed data integration engine for environmental data  is implemented in the 
Java programming language. It uses the OGSA-DAI framework as the platform for exposing data 

Figure 8 FFSC process monitoring GUI 
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resources in the distributed testbed and for executing the partial workflows of processing elements; it 
also provide us with data transfer capabilities and the ability to stream the lists of tuples between 
remote nodes. The data integration engine takes as inputs the integration task parameters and 
Application Processing Element (APE4) workflow specification. From the APE workflow 
specification, the engine constructs an oriented graph of APEs (defined by the mapping between 
inputs and outputs of APEs). For each node of the graph (containing an APE specified in DMIL) the 
DIEED performs the following actions: 

·  it compiles the DMIL code – the DMIL specification of the node process is compiled to a Java 
class that constructs an OGSA-DAI workflow; 

·  the Java class containing the OGSA-DAI workflow is compiled by the Java compiler; it is 
instantiated and the OGSA-DAI workflow object is created; 

·  the workflow object is submitted to the OGSA-DAI service for execution; 
·  workflow execution on remote server is monitored. 
The whole APEs workflow is monitored during execution (providing information on the state of each 
of APEs); after execution is finished, the results can be retrieved in form of WebRowSet object. 
DIE was integrated with the toolkit being developed in the project; this allows the user to submit APEs 
workflows, visualize the specified workflow and monitor its execution via a graphical user interface 
based on the Eclipse platform. Figure 8 depicts the graphical user interface for DIEED. Apart from 
displaying the process and its current status, the GUI contains a set of simple statistical analysis tools, 
and is able to display the results of the process (for example Figure 8 shows a time series of water 
temperature).  
 

 

                                                      
4 The term Application Processing Element denotes a sequence of OGSA-DAI processing elements which may 
be executed as a single processing resource. 
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This section describes progress on the ACRM application.  
With respect to previous documents, D6.3 contains some changes in application concepts. The 

most important of these are listed below: 
·  ADMIRE D6.1 – Report on Progress of ADMIRE Pilot Applications Development and 

Deployment [1]: 
o The ACRM will not be developed as a web application in order to give ACRM analyst 

access to the full range of workbench tools: the Process Designer, DMI-L editor, Data 
Preparation Tool etc. 

o We have changed the attributes lists for data mining scenarios (see 4.2.1). 
·  ADMIRE D6.1 – Report on Progress of ADMIRE Pilot Applications Development and 

Deployment [2]: 
o The scenario for data transformation and integration has been skipped, since this has 

already been implemented using Java.  We have focused on the implementation of the 
churn prediction, cross-selling and up-selling scenarios on the ADMIRE platform. The 
data transformation and integration scenario is described in the current document. 

·  Rob Baxter, Marcin Choinski and Radek Ostrowski. ADMIRE –Report on Progress of ADMIRE 
Applications Development and Deployment [3]: 

o Extended use cases for application (see 4.5), included changes in interface concept. 
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Figure 9: Data structure diagram for tables used in application 
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Figure 10: Contracts relational structure 
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The relational structure of the CRM tables used in the various data mining scenarios are shown on 
Figure 9 and Figure 10. 
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Due to legal issues, real customer data can not be used for development purposes; instead we have 
developed the Data Generation Tool (DGT). DGT is a standalone Java application that enables us to 
create groups of artificial customer data with particular behaviour, derived from our understanding of 
real customer data. The classification of customers into specific groups can be used to create business 
rules. For example, if we imagine that a car factory from Krakow goes out of business, then males 
employed in the motor industry aged over thirty years start to withdraw from telecommunication 
company services. 

Generating the customer classification (or group) is divided into four parts: 
·  Personal data generation (tables CDM_ACCOUNTS_T, CDM_CUSTOMERS_T); 
·  Contract generation (table CNM_CONTRACT_ITEMS_T); 
·  Contact generation (table CNM_CONTACTS_T); 
·  Phone calls generation (table SYS_CALL_REPORTS_T). 
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Figure 11: Second step of customer data generation – contract generation 

 
After data generation, customer behaviour can be easily re-revealed using the ACRM application. 
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As long as the CRM data size is not static (i.e. it depends on the number of customers generated using 
the DGT) it is difficult to determine the volume size. Nevertheless, the following estimates have been 
made. 

Table 2: Space used  by records for average customer 

Table name Space used by average customer 
(kbytes) 

% 

CDM_CUSTOMERS_T 0,625 0,98 

CDM_CONTRACT_ITEMS_T 0,5 0,78 

CNM_CONTACTS_T 0,25 0,38 

SYS_CALL_REPORTS_T 63 97,86 

Total 64,375 100% 
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To conclude, records for one customer take about 64 kbytes. Most of this space is taken by 
records from the SYS_CALL_REPORTS_T table, which stores reports about customers phone calls.  
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The first scenario developed for the ACRM application is the Churn Prediction scenario described in 
[1].  The DMI process for this scenario is divided into two phases: data exploration and data mining 
with evaluation. 

In the data exploration phase (Figure 12), data from various database tables is gathered and 
projected to the data mining phase through the projection1 activity.  This activity projects only these 
attributes that are useful for data mining purposes (from the user’s point of view). The user can choose 
attributes from tables Table 3 to Table 6 below (based on [4]). 

Table 3: Customer entity 
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Figure 12: Data exploration and filtering phase 

 

Table 4: Service entity 
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Table 5: Contact entity 
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Table 6: Subscription entity 
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The selection of attributes for Churn Prediction was made according to [3] and differs from those 

described in [1]. 
Then, projected tuples are filtered using various user-defined filters (select1 … selectN) which are 

Select activities from the OGSA-DAI DQP component. The aim of tuple filtering is to provide the 
ability to control the customer horizon – e.g. only explore data about customers older than 60 years 
old. 
 

 

Figure 13: Data mining phase with evaluation 
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In the following data mining phase (Figure 13), data projected from the first phase (i.e. attributes 

selected and filtered by the ACRM analyst) are split into a training data set and a test data set.  
Attribute projection: 

·  projection1: attributes selected by ACRM analyst; 

·  projection2: all from training data set; 

·  projection3: all from test data set except CHURNED; 

·  projection4: only CHURNED from test data set. 
The BuildClassifier activity builds a classifier based on the training data set, and the Classify activity 
uses this classifier to classify the test data. The Evaluate activity creates a confusion matrix, and the 
output from the whole DMI process is: 

·  Decision tree in dot format; 

·  Confusion matrix; 

·  Tuple list of customers with predicted churned/not churned value. 

80.0. ���"�����!�������	%��
������	������
The DMIL listing for the Churn Prediction scenario is given in Appendix A. It contains a simple use 
case – project only CUSTOMER_SEGMENT and REGION attributes and filter only customers from 
the IT consulting segment. To shorten the script for document purposes, SQL queries have been 
removed. This DMIL file has been executed and tested on Comarch Gateway. 
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As with the churn prediction scenario, the cross-selling and up-selling scenarios are both classification 
tasks. They differ primarily on the attributes we have to get from database. In this case the user should 
be focused on other kinds of attributes, especially information about types of products and services the 
customer bought in the past. The class attribute classifies whether a customer will be interested in 
buying another product.  The DMI process will be modified to retrieve additional attributes, for 
example: 

·  BOUGHT_ROAMING (yes/no) 
·  ABROAD_TRAFFIC (time) 
·  USES_BUSINESS_TARIFF (yes/no) 
·  USES_WAP (yes/no) 
·  WAP_TRAFFIC (time) 
·  NEED_GPS_ACCESS (yes/no) – class attribute 

A version of the ACRM application implementing cross-selling and up-selling scenarios will allow the 
user to choose products as BOUGHT_PRODUCT attributes, so in this scenarios attributes won’t be 
static. This extension is planned to be developed during the early part of the next stage of the project.  
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The aim of the ACRM application is to provide an easy-to-use tool for a business user that allows 
them to explore customer data from the CRM for Telco database.   

The initial version of the ACRM application is deployed using Apache Tomcat instead of USMT 
and communicates with OGSA-DAI web services.  The DMI process described above is implemented 
directly in Java code. The user can choose attributes projected by the projection1 activity from the first 
part of the DMI process. The application executes the DMI process, tracks progress and displays the 
output. 
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Figure 14: Deployment with Apache Tomcat 

 

 

Figure 15: Selecting attributes 
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Figure 16: Activity monitoring 

   
 

 

Figure 17: Decision tree 
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In current work, the application is being deployed using USMT-based communication. Data gathered 
in the first phase of DMI process are stored in a data mart.  These data are then used by the data 
mining activities. Figure 18 sketches the basic architecture of this next version. 

Figure 19 and Figure 20 show are first screenshots from the new version of the ACRM 
application using ADMIRE Gateways. 

 
 

 

Figure 18: Deployment with Gateways and USMT 
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Figure 19: Selecting a Gateway 
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Figure 20: Selecting attributes and adding filters. Model tuning. 
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During ACRM application development, several problems were encountered. Comarch requests for 
new activities described in [2] have been fulfilled and used during application development. This 
chapter describes most important problems and further collaboration between Comarch and other 
ADMIRE developers. 

&����	�����	�����&2'�=����
The ACRM database uses the Oracle DBMS. During DMI process development problems appeared 
mostly with Oracle data types, i.e. timestamps and decimals. These bugs have been fixed in the latest 
OGSA-DAI release. 
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The BuildClassifier activity expects a list of nominal values for attributes. The problem appears when 
attributes can have many values or we do not know all possible values during development (for 
example, if a new CUSTOMER_SEGMENT appears).  Comarch have requested that another input be 
added to the BuildClassifier activity which receives a list of possible values for a particular attribute. 
Such a tuple list can be generated from the following SQL query: 

SELECT DESCRIPTION FROM CFG_DICTIONARIES_T WHERE NAME LIKE 
‘ CUSTOMER_SEGMENT%’; 
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The first idea for decision tree visualisation was to generate output from the BuildClassifier activity in 
PMML 3.15. Unfortunately this was not possible because the underlying WEKA library does not (yet) 
support PMML output. Instead we have added another activity –  ClassifierGraph – which gets 
standard output from BuildClassifier and produces graph description in dot format. Dot format is 
accepted by the graphviz library used in the ACRM application6. 
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One of the ACRM application features is the reporting of the progress of a DMI process. For this 
purpose, Comarch uses the new RequestStatus property, with information about blocks consumed and 
produced.  With this improvement, the application can display information about particular activities. 

Whole DMI process progress is counted as: 
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A Gateway providing CRM resources is now running on the server rd.comarch.pl . For more 
information see [6],  Section 3.3. 
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Data mining in telecommunication is already a very popular domain, so the aim of the ACRM 
application is to make the interface both useful and easy for an end-user. Accordingly, we will focus 
on three built-in scenarios, which can be modified using ADMIRE workbench tools. In this section we 
show more detailed description of use case 1.3 (see [3]). 
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Description 

Here the Analyst wants to get the profile and/or the list of the customer that are likely to churn in 
the given time horizon.  As in the case of marketing campaigns, the analytical CRM should provide 
the functionality of retrieving the list of individual customers that are likely to churn, and the profile of 
the risk group.  

Actors 
ACRM analyst 

Flow of events 
1) ACRM analyst launches application 
2) ACRM analyst selects churn prediction scenario. ACRM analyst presses “Next” 
3) ACRM analyst selects gateway to work with. ACRM analyst presses “Next” 
4) Application shows data resources available in this gateway.  
5) Application validates selected scenario DMI process using registry for selected gateway 

and displays information (“DMI process is valid”). ACRM analyst presses next 
6) ACRM analyst selects churn time horizon. 

                                                      
5 Predictive Modeling Markup Language (PMML) is a vendor-agnostic XML-based standard for expressing 
statistical and data mining models. Applications can produce and consume PMML models, thus allowing a 
model created in one application to be consumed and used for scoring (prediction) in another. The PMML 
standard is maintained by the Data Mining Group (DMG; http://www.dmg.org/) 
6 The dot language makes hierarchical or layered drawings of directed graphs; see http://www.graphviz.org/ 
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7) ACRM analyst selects customer profile 
8) Application shows built-in DMI process diagram for data exploration phase in this 

scenario. Application enables editing DMI process using Process Designer or DMIL 
editor. ACRM analyst presses “Next” 

9) ACRM analyst selects attributes. ACRM analyst presses “Start exploration” 
10) Application shows DMI process progress (progress bar and block counting). After 

finishing, application enables “Visualize data” (launching Data Preparation Tool for 
selected attributes) and “Next” button. 

11) ACRM analyst presses “Next” 
12) Application shows built-in DMI process diagram for data mining phase in this scenario. 

Application enables editing DMI process using Process Designer or DMIL editor.  
13) ACRM analyst chooses decision tree algorithm. User chooses types of outputs from this 

phase: 

·  Decision tree 

·  Confusion matrix 

·  Tuple list of customers with churn/not churn value 
14) ACRM analyst presses “Start data mining” 
15) Application shows DMI process progress (progress bar and block counting). After 

finishing enables “Next” button. 
16) ACRM analyst presses “Next” 
17) Application shows decision tree, confusion matrix and tuple list of customers.  
18) ACRM analyst exports decision tree as image 
19) ACRM analyst exports tuple list of customers to selected table 

Alternate flows 
UC 1.3.1 
Steps 1 to 7 as in UC 1.3 
8) ACRM analyst edits DMI process in DMI-L editor. User saves changes 
8.1) Application validates new DMI process 
Steps 9 to 19 as in UC 1.3 
 
UC 1.3.2 
Steps 1 to 4 as in UC 1.3 
5) Application alerts that DMI process is invalid. Application shows invalid processing 
elements on DMI process diagram 
5.1) ACRM analyst edits DMI process using DMI-L editor or Process Designer. User saves 
changes 
5.2) Application validates the DMI process 
Steps 6 to 19 as in UC 1.3 

Pre-conditions 

·  The ACRM analyst is identified and authenticated to the system 

·  The ACRM analyst has made the operational (production) database available 
a) Including training/test data sets if new model is created 
b) Including already trained models if the analystis willing to use such 

·  System has been instantiated and ready to be used by the ACRM analyst 

Post-conditions 

·  New models and filters that were created may be saved in the repository 
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The most important goals we want to reach during the next 6 months are: 

·  Deploy application using USMT; 
·  Complete models for cross-selling and up-selling scenario; 
·  Complete requirements and final technical project for ACRM application; 
·  Complete application development for churn prediction scenario. 
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Acronym Meaning 

ACRM Analytical Customer Relationship Management 

APE Application Processing Element 

CRM Customer Relationship Management 

DGT Data Generation Tool 

FFSC Flood Forecasting Simulation Cascade 

LFN Logical File Name 

MARS Monitoring Agriculture with Remote Sensing 

OGSA-DAI Open Grid Services Architecture – Data Access and Integration 

OR&A Ocean Reports & Analysis 

PE Processing element 

SOA Service-oriented Architecture 

UFS User Friendly Schema 

UISAV Institute of Informatics of the Slovak Academy of Sciences 
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use uk.org.ogsadai.SQLQuery; 

use uk.org.ogsadai.TupleToWebRowSetCharArrays; 

use uk.org.ogsadai.DeliverToRequestStatus; 

use uk.org.ogsadai.TupleMergeJoin; 

use uk.org.ogsadai.ListRandomSplit; 

use uk.org.ogsadai.TupleProjectByIds; 

use eu.admire.BuildClassifier; 

use eu.admire.Classify; 

use eu.admire.Evaluate; 

use eu.admire.ClassifierGraph; 

use uk.org.ogsadai.TupleSimpleMerge; 

use eu.admire.Results; 

use uk.org.ogsadai.TupleSelect; 

     

    SQLQuery query1 = new SQLQuery; 

    SQLQuery query2 = new SQLQuery; 

    SQLQuery query3 = new SQLQuery; 

    SQLQuery query4 = new SQLQuery; 

    TupleMergeJoin tmj1 = new TupleMergeJoin; 

    TupleMergeJoin tmj2 = new TupleMergeJoin; 

    TupleMergeJoin tmj3 = new TupleMergeJoin; 

    TupleProjectByIds projection1 = new TupleProjec tByIds; 

    TupleProjectByIds projection2 = new TupleProjec tByIds; 

    TupleProjectByIds projection3 = new TupleProjec tByIds; 

    TupleProjectByIds projection4 = new TupleProjec tByIds; 

    TupleProjectByIds projection5 = new TupleProjec tByIds; 

    Results result1 = new Results; 

    Results result2 = new Results; 

    Results result3 = new Results; 

    ListRandomSplit split = new ListRandomSplit; 

    BuildClassifier bc = new BuildClassifier; 

    TupleSimpleMerge tm = new TupleSimpleMerge; 

    Classify classify = new Classify; 

    Evaluate ev = new Evaluate; 

    ClassifierGraph cg = new ClassifierGraph; 

    TupleSelect select1 = new TupleSelect; 

             

    // SQL queries removed for document purposes! 

    String expression1 = ""; 

    String expression2 = ""; 

    String expression3 = ""; 

    String expression4 = ""; 

 

 |- expression1 -| => query1.expression; 

 |- expression2 -| => query2.expression; 

 |- expression3 -| => query3.expression; 

 |- expression4 -| => query3.expression 

query1.data => tmj1.data1; 

 query2.data => tmj1.data2; 

 |- [ "ID" ] -| => tmj1.columnIds1; 
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 |- [ "CUSTOMER_ID" ] -| => tmj1.columnIds2; 

       |- [ "ID", "FIRST_NAME", "LAST_NAME", "AGE",  "GENDER",   

"CUSTOMER_SEGMENT", "REGION", "COMPANY", "CHURNED"]  -| => tmj1.projectColumnIds1; 

 

 

 

 |-["LONGEVITY","LAST_PURCHASE","TRANSITIONS","SERV ICE_UPGRADES",  

 "SERVICE_DOWNGRADES" ] -| => tmj1.projectColumnIds 2; 

 

 

     tmj1.result => tmj2.data1; 

    query3.data => tmj2.data2; 

 |- [ "ID" ] -| => tmj2.columnIds1; 

 |- [ "CUSTOMER_ID" ] -| => tmj2.columnIds2;  

    |- [ "ID", "FIRST_NAME", "LAST_NAME", "AGE", "G ENDER",   

"CUSTOMER_SEGMENT", "REGION", "COMPANY", "CHURNED",  "LONGEVITY", "LAST_PURCHASE", 
"TRANSITIONS", "SERVICE_UPGRADES",  

 "SERVICE_DOWNGRADES" ] -| => tmj2.projectColumnIds 1; 

 

 

|-["NO_COMPLAINTS","LATEST_COMPLAINT","NO_INQUIRES" , "LATEST_INQUIRE" ] -| => 
tmj2.projectColumnIds2; 

 

      tmj2.result => tmj3.data1; 

      query4.data => tmj3.data2; 

      |- [ "ID" ] -| => tmj3.columnIds1; 

      |- [ "CUSTOMER_ID" ] -| => tmj3.columnIds2; 

      |- [ "ID", "FIRST_NAME", "LAST_NAME", "AGE", "GENDER",    

 "CUSTOMER_SEGMENT", "REGION", "COMPANY", "CHURNED" , "LONGEVITY",  

"LAST_PURCHASE", "TRANSITIONS", "SERVICE_UPGRADES",  "SERVICE_DOWNGRADES", 
"NO_COMPLAINTS", "LATEST_COMPLAINT", "NO_INQUIRES",  "LATEST_INQUIRE" ] -| =>  

 tmj3.projectColumnIds1; 

 

|- [ "TRAFFIC", "EVENTS", "MORNING_CALLS", "MIDDAY_ CALLS",  

"AFTERNOON_CALLS", "EVENING_CALLS", "NIGHT_CALLS" ]  -| => tmj3.projectColumnIds2; 

 

      tmj3.result => projection1.data; 

|-["REGION","CUSTOMER_SEGMENT","CHURNED"]-|=> proje ction1.columnIds; 

      

      projection1.result => select1.data; 

|-"CUSTOMER_SEGMENT LIKE 'CUSTOMER_SEGMENT.INFORMATION_TECHNOLOGY.CONSULTING'"-|=>   
select1.condition; 

 select1.data => split.data; 

|- [ 0, 1, 2] -| => bc.columnIndices; 

|-[["REGION.MOSCOW","REGION.PETERSBURG","REGION.MAL OPOLSKIE", 
"REGION.SWIETOKRZYSKIE","REGION.ZACHODNIO-POMORSKIE","REGION.POMORSKIE", 
"REGION.WARMINSKO-MAZURSKIE","REGION.PODLASKIE","RE GION.LUBUSKIE", 
"REGION.WIELKOPOLSKIE","REGION.LODZKIE","REGION.MAZ OWIECKIE", "REGION.LUBELSKIE", 
"REGION.DOLNOSLASKIE","REGION.OPOLSKIE","REGION.SLA SKIE","REGION.PODKARPACKIE" 
],["CUSTOMER_SEGMENT.BUSINESS","CUSTOMER_SEGMENT.HEAVY_INDUSTRY", 
"CUSTOMER_SEGMENT.CONSTRUCTION","CUSTOMER_SEGMENT.RESIDENTIAL", 
"CUSTOMER_SEGMENT.INFORMATION_TECHNOLOGY.SOFTWARE_DEVELOPEMENT", 
"CUSTOMER_SEGMENT.INFORMATION_TECHNOLOGY.HELP_DESK", 
"CUSTOMER_SEGMENT.INFORMATION_TECHNOLOGY.CONSULTING", 
"CUSTOMER_SEGMENT.INFORMATION_TECHNOLOGY", 
"CUSTOMER_SEGMENT.HEAVY_INDUSTRY.MINING", 
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"CUSTOMER_SEGMENT.FINANCE_AND_BANKING.INSURANCE", 
"CUSTOMER_SEGMENT.FINANCE_AND_BANKING.BANKING", 
"CUSTOMER_SEGMENT.CONSTRUCTING.ROADS_AND_BRIDGES", 
"CUSTOMER_SEGMENT.CONSTRUCTING.DEVELOPEMENT", 
"CUSTOMER_SEGMENT.BUSINESS.MOTORIZATION","CUSTOMER_SEGMENT.BUSINESS.FURNITURE", 
"CUSTOMER_SEGMENT.BUSINESS.ELECTRONIC","CUSTOMER_SEGMENT.BUSINESS.CLOTHES", 
"CUSTOMER_SEGMENT.BUSINESS.BIOTECHNOLOGY", "CUSTOMER_SEGMENT.FINANCE_AND_BANKING", 
"CUSTOMER_SEGMENT.UNKNOWN" ], 

[0, 1]] -| => bc.nominalValues; 

 |- 2 -| => bc.classIndex; 

      

      split.data[0] => bc.data; 

      split.data[1] => projection2.data; 

      |-[ "REGION", "CUSTOMER_SEGMENT", "CHURNED" ] -| => projection2.columnIds; 

      projection2.result => projection3.data; 

      |-[ "REGION", "CUSTOMER_SEGMENT", "CHURNED" ] -| => projection3.columnIds; 

      |-[ "REGION", "CUSTOMER_SEGMENT" ]-| => proje ction5.columnIds; 

 projection3.result => projection5.data; 

      projection2.result => projection4.data; 

      |-[ "CHURNED" ]-| => projection4.columnIds; 

      bc.classifier => cg.classifier; 

      cg.graph => result1.input; 

      

      bc.classifier => classify.classifier; 

      projection3.result => classify.data; 

 

 classify.result => ev.predicted; 

      projection4.result => ev.expected; 

      ev.result => result2.input; 

      

  projection5.result => tm.data[0]; 

      classify.result => tm.data[1]; 

      tm.result => result3.input; 

 

   

       |- "decision_tree" -| => result1.name; 

 |- "confusion_matrix" -| => result2.name; 

 |- "customers" -| => result3.name; 
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import uk.org.ogsadai.SQLQuery;  

import eu.admire.spatioTemporal.activities.grib.Gri bCellValues; 

import uk.org.ogsadai.TupleSimpleMerge; 

import uk.org.ogsadai.TupleToWebRowSetCharArrays; 

import eu.admire.Results; 

import eu.admire.DataTransfer; 

 

// parameters 

 

String type = "CWDI"; //APCP 

String day_from = "2006-12-19"; 

String time_from = "00:00:00"; 

String day_to = "2006-12-20"; 

String time_to = "24:00:00"; 

String lon = "19.53"; 

String lat = "49.38"; 

String waterwork = "Orava"; 

String stationID = "5830"; 

 

// Extract metadata from Grib 

 

GribCellValues grib = new GribCellValues(); 

SQLQuery gribFileSelector = new SQLQuery(); 

SQLQuery gribCoordsSelector = new SQLQuery(); 

 

String q1 = "SELECT file, date_time, type, type_des c, type_unit FROM grib_meta_c 
WHERE type='"  

    + type + "' and date_time >='" + day_from + " "   

 + time_from + "' and date_time <='"  

 + day_to + " " + time_to 

 + "' and   forecast=0 order by date_time;";  

      

String q2 = "SELECT id AS ID, lat, lon, ( sqrt( ((l on-" 

    + lon + ")*(lon-" + lon  

    + ")) + ((lat-" + lat + ")*(lat-" + lat + ")) )  ) as dist FROM `grid_coords2` 
order by dist limit 0,1;"; 

    

String gribsDB = "MySQLResource"; 

 

|- q1 -| => expression->gribFileSelector; 

|- gribsDB -| => resource->gribFileSelector; 

 

|- q2 -| => expression->gribCoordsSelector; 

|- gribsDB -| => resource->gribCoordsSelector; 

 

gribFileSelector->data => gribFiles->grib; 

gribCoordsSelector->data => gribCells->grib; 

 

// Extract reservoir data 
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SQLQuery oravaReservoirData = new SQLQuery(); 

String oravaReservoirQuery = "SELECT vodne_dielo, t imestamp(datum, 
sec_to_time(Ceil(TIME_TO_SEC(cas)/(3600)) * 3600)) as cas 
,p_hladina_max,p_hladina_min, h_hladina, teplota_vz duch, odtok_cel_sucet FROM 
`vodne_diela` WHERE vodne_dielo='" 

   + waterwork + "' and concat(datum,cas)>='" + day _from + time_from  

   + "' and concat(datum,cas)<='" + day_to + time_t o + "' order by datum, cas;"; 

    

String waterworksDB = "Resource2"; 

 

|- oravaReservoirQuery -| => expression->oravaReser voirData; 

|- waterworksDB -| => resource->oravaReservoirData;  

 

// merge results from above workflows 

 

TupleSimpleMerge merge1 = new TupleSimpleMerge(); 

DataTransfer transfer1 = new DataTransfer(); 

grib->gribResult => input->transfer1; 

transfer1->output => data[0]->merge1; 

oravaReservoirData->data => data[1]->merge1; 

 

// Station discharge  

 

SQLQuery stationDischargeData = new SQLQuery(); 

String stationDischargeQuery = "SELECT id, timestam p(day, time) as date, value as 
Discharge FROM `Qh` WHERE `id`="  

    + stationID + " and  day>='" + day_from + "' an d  day<='"  

    + day_to + "' and  concat(day,time)>='" 

    + day_from + time_from + "' and  concat(day,tim e)<='" 

    + day_to + time_to + "' order by day asc, time asc;"; 

    

String waterStationDB = "MySQLResource"; 

 

|- stationDischargeQuery -| => expression->stationD ischargeData; 

|- waterStationDB -| => resource->stationDischargeD ata; 

 

// Station Water Temperature 

 

SQLQuery stationWaterTempData = new SQLQuery(); 

String stationWaterTempQuery = "SELECT id, timestam p(day, time) as date, value as 
WaterTemp FROM `Thod` WHERE `id`="  

    + stationID + " and  day>='" + day_from + "' an d  day<='"  

    + day_to + "' and  concat(day,time)>='"  

    + day_from + time_from + "' and  concat(day,tim e)<='"  

    + day_to + time_to + "' order by day asc, time asc;"; 

    

|- stationWaterTempQuery -| => expression->stationW aterTempData; 

|- waterStationDB -| => resource->stationWaterTempD ata; 

 

// Station Water Level 

 

SQLQuery stationWaterLevelData = new SQLQuery(); 

String stationWaterLevelQuery = "SELECT id, timesta mp(day, time) as date, value as 
WaterLevel FROM `Hh` WHERE `id`="  
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    + stationID + " and  day>='" + day_from + "' an d  day<='"  

    + day_to + "' and  concat(day,time)>='"  

    + day_from + time_from + "' and  concat(day,tim e)<='"  

    + day_to + time_to + "' order by day asc, time asc;"; 

    

|- stationWaterLevelQuery -| => expression->station WaterLevelData; 

|- waterStationDB -| => resource->stationWaterLevel Data; 

 

// merge results from water station database 

 

TupleSimpleMerge merge2 = new TupleSimpleMerge(); 

stationDischargeData->data => data[0]->merge2; 

stationWaterTempData->data => data[1]->merge2; 

stationWaterLevelData->data => data[2]->merge2; 

 

 

// merge results from water station databases and r esults from grib 

TupleSimpleMerge merge3 = new TupleSimpleMerge(); 

DataTransfer transfer2 = new DataTransfer(); 

merge1->result => data[0]->merge3; 

merge2->result => input->transfer2; 

transfer2->output => data[1]->merge3; 

 

TupleToWebRowSetCharArrays wrs = new TupleToWebRowS etCharArrays(); 

merge3->result => data->wrs; 

Results result = new Results(); 

|- "results" -| => name->result; 

wrs->result => input->result; 

 
 


