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SECTION I: DELIVERABLE SUMMARY 

 
Database of non-conformity events 

 
 

Deliverable ID , 
associated WP & Subproject 

D 91 
MODSYSTEM / WP 23 

Type of Deliverable Report 
 

Input / Starting stage Inputs from other MODURBAN 
Subprojects and WPs 

Output / Final stage Report D 91 
 
Lead partner(s) RATP 
 

Achievement to date (%) - 
Expected date of achievement - 
 

Type of exploitation - 
Exploitation potential - 
 

Expected budget - 
Actual costs - 
Expected costs to completion - 
 

Protection No specific IPR protection foreseen 
Protection date - 
 
IP’s Partners, (type, identification, date)  
Pre-existing Know-How UGTMS 

 
Exploitation Rights Not relevant 

 
 
Associated Risk analysis  Type, solution envisaged, action, 

actors 
Actual 
Reduction 

Before start not relevant  
During task 
implementation 

not relevant  
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Database of non-conformity events 

 
Deliverable Abstract  
 
This Deliverable concentrates on the description of a developed database system 
that harmonises different European approaches for collection information about non-
conformity events in urban guided transport system. In particular it can be divided 
into three main parts: 
 

o A first part that describes how to use the database system and the needed 
competencies. 

 
o A second part that describes how to install and configure it and the needed 

competencies. 
 

o A third part that focuses on the reached objectives, limitations and possible 
future developments of the system. 

 
Associated Milestone (if relevant):  
 
 
 
Contribution to MODURBAN Objectives as mentioned in  the Description of 
Work 
Objective Definition Comments Quantification 
Objective 1 -    
Objective 2 –    
Objective 3 …   
Objective 4 …   
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SECTION 2 – DELIVERABLE DETAILED DESCRIPTION 

 
1.       Introduction 
 
A systemic approach to safety is the overall goal of WP23. This implies the adoption and 
application of safety concepts, and methods to assess the safety of prescriptions for guided 
transport systems, so that health, safety, environmental and consumer protection can be 
assured. 
 
Appropriate methodologies and tools are identified and integrated through the definition of a 
Safety Conceptual Approach (SCA) for functional and technical prescriptions (D86 and D77).  
In order to cope with the most relevant issues of modern technology, i.e. human factors, 
methodological approaches for system and human factors safety are studied and integrated 
with the general conceptual approach (top-down approach) in a harmonised systematic 
approach to safety that has become available for technology developers and operators (D87). 
 
The basic structure that enables the performance of consolidated safety assessment rest on the 
amount and validity of the data at all levels. The variety of data that can be utilised enable the 
definition of reliability of components, frequency of failure, indicators of human response and 
human erroneous actions. Moreover, these data can be utilised for a variety of purposes that 
expand the simple perspective of risk assessment and enable to support the entire spectrum of 
safety management, i.e., training, audits, emergency management.  
The need to collect data about accidents and incidents of different criticality has already been 
recognised in Europe and a number of actions have been initiated and implemented with the 
objective of collecting data aimed at improving safety. Requirements and specifications for 
data collection tool of non-conformity events are defined in order to generate a database of 
human errors that may support the inclusion of human factors (D88). 
 
This Deliverable concentrates on the development of such database system and reports on it. 
In particular it is organised into three main parts: 
 

o A first part that describes how to use the tool, which functionalities are provided to the 
user and which competencies are necessary. It is a step-by-step handbook and allows 
the user to start to work quickly and easily with the new database system. In details 
this part focuses on: 

 
�  Application start and access 
 
�  Data entry of occurrences (description of the related form and functionalities). 
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�  Identification and classification of occurrences. 
 
�  Tools of data analysis and statistical graphics (filters and trends). 

 
�  Competencies necessary for using the tool. 
 

o A second part that provides all information for the installation and configuration of the 
database system. It is very important to underline that it refers to  technical 
personnel that has a good knowledge of Microsoft Windows operating systems, 
IIS and databases. In details this part provides: 

 
�  A brief description of how the application has been developed and which tools 

have been used. 
 
�  A detailed description of the system requirements necessary for the correct 

installation of the database system. 
 
�  A detailed description of the process of installation. 
 
�  A final part that describes how the installer should modify and complete the 

database on which the application runs in order to make it ready to be used. 
 

o A third and conclusive part that concentrates on the objectives reached through the 
development of this new database system, on its limitations and possible future 
developments. In particular: 

 
�  It provides a description of the lists of classification of events and occurrences 

currently defined in the application and underlines the possibility to improve 
and expand them thanks to the collaboration of other partners. 

 
�  It underlines that the new database system should be utilised and tested in 

the domain in order to adapt it to the real needs of the end-users. 
 

�  It describes the limitations of the new database system, but also the value 
and power of the tool in respect to the other existing tools of data 
collection. 

 
The database system has been called MODURBAN-SDS, which stands for Safety Database 
System. 
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1.1.       Terms, definitions and abbreviations 

 
 

Abbreviation/Term Definition 
HTTP HyperText Transfer Protocol 
IFSC Italian Flight Safety Committee 
IIS Internet Information Services 
MOR Mandatory Occurrence Reporting 
MSDE Microsoft SQL Server Desktop Engine 
OOP Object Oriented Programming 
SCA Safety Conceptual Approach 
SDS Safety Database System 
SMTP Simple Mail Transfer Protocol 
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2.       MODURBAN-SDS Operational Handbook 
 
The basic idea of a safety approach is the identification of possible existence of faults or 
human mishaps in different areas and/or levels of an organisation and the preventive 
intervention with adequate corrections. Essential element of this approach is the identification 
of such critical areas in the cases of minor occurrences and incidents that can highlight where 
and when preservative action is needed.  
 
MODURBAN-SDS has been developed with the purpose to collect data about non-
conformity events discovered during normal operations in urban guided transport systems. It 
is based on the analysis (D88) of information contained in the forms currently used in 
European countries for data collection.  
 
The main objectives of the tool are:  
 

o to collect and analyse data related to events which threaten system safety; 
 

o to encourage the process of knowledge related to potential dangerous situations; 
 

o to improve the general economic and organisational conditions related to normal 
operations in urban guided systems. 

 
 

2.1.       Start and Access 
 
MODURBAN-SDS is a Web application. Hence in order to use it, it is sufficient to write the 
address provided by KITE in the address bar of the browser. 
 

 
 

Figure 1 - Login page 
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The application starts with the request of the user identification (Figure 1).  
 
By inserting the login name and the password, it is possible to access to home page of 
MODURBAN-SDS. If either login name or password is not correct, the access is denied. 
 
 

2.2.       Home Page 
 
If the procedure of user identification is completed with success, MODURBAN-SDS home 
page is shown (Figure 2). 
 

 
 

Figure 2 - Home page 
 
 
The home page of the application is divided in the following functional areas:  
 

1) Heading: it is a graphic area that contains user name and logout button (Figure 3). 
 

 

 
 

Figure 3 - Heading of the home page 
 

 
2) Information panel: it is a consultation area that represents the main section of the 

application (Figure 4).  
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Figure 4 - Information panel of the home page 
 

This area shows the set of occurrences already inserted in the database. They are 
presented in a table and each occurrence is described by the following information: 
 

o A unique code for the identification of the occurrence. This code is composed 
of the name of the organisation in which the application runs, the year of the 
occurrence and  a progressive numeric code. 

 
o The main features of the train involved in the occurrence (i.e. train type and 

train number of registration). 
 

o The date, time, location and state of the occurrence. 
 

o The main features of the route (i.e. route identifier, starting station, arrival 
station and possible diversion). 

 
o If reporting of the occurrence to the authority is mandatory or not (MOR). 

 
From this table it is possible to remove the occurrences already inserted in the 
database. They can be deleted only one by one and the process of deletion is organised 
into two steps, with the purpose to prevent the user from unintentional destroys of data.  
The two steps are: 

 

a) An occurrence can be temporally deleted through the button  present in one 
of the last columns of the corresponding row of the table. In this way the entire 
row of the table becomes gray and two new buttons are shown on the right 
(Figure 5). 

 
b) Through the button  the user can definitely destroys the current occurrence 

in the database. Through the button  he can recover it, if the deletion has 
been inadvertent. 
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Figure 5 - Deletion of an occurrence 
 

In the information panel the occurrences can be ordered on the basis of different 
criteria by clicking on the heading of columns of the table. By clicking another time on 
the same column it is possible to change the order (from increasing to decreasing and 
vice versa).  

 
 

3) Operational menu: it contains all buttons that implement features and functionalities 
of the application (Figure 6). 

 
 

 
 

Figure 6 - Operational menu of the home page 
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In details the operational menu provides the following functions: 
 

Table 1 - Operational menu functions 
 

Function Name Description 

 New occurrence Opens a new occurrence form 
that is totally empty. 

 Import occurrence 

Allows, through the button 
Browse, to insert in the database 
an occurrence coming from a file 
with extension .sds or .occ. 

 Filters 

Allows the user to filter the 
occurrences shown in the 
information panel by creating 
customised queries. This 
function will be better described 
in the specific subclause 2.9. 

 Refresh 

Refreshes the information panel. 
In this way, if someone has 
updated or inserted occurrences, 
the new changes become visible. 
Moreover this button can be 
utilised in order to refresh the list 
of occurrences after the 
application of a filter. 

 Change password 

Opens a new mask for changing 
the password. In order to modify 
it, it is sufficient to insert the old 
password, the new one and 
retype it in an apposite field. 

 
 

 
2.3.       Occurrence Page 

 
One of the most important aspect of a reporting system is the existence of a form that can be 
used for storing all data about non-conformity events. It is generally a paper form in which a 
person inserts main information about an occurrence.  
 
In Aviation Domain, in Italy, the existence of a paper form already utilised for reporting 
occurrences has been the starting point for the development of an electronic form which is 
managed by an apposite application. This application is a tool totally designed by IFSC 
(Italian Flight Safety Committee), which is an association that includes almost all Italian 
aeronautical realities.  
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In urban guided systems, currently, there is not a common tool which is utilised by all 
European countries. Each country has an internal system used for collecting the information 
about non-conformity events, for analysing the data and monitoring the implementation of the 
resulting recommendations and corrective actions. In particular the form that is utilised for 
inserting the data about occurrences is somewhere a paper form, somewhere an electronic 
form and has a different structure in each country.  
 
Starting from the studies of the existing reporting systems, the MODURBAN-SDS electronic 
form has been developed with further information which resulted from the questionnaire 
performed in the previous part of the work (D88). 
This form contains all data which has been judged important for the description, identification 
and subsequent classification of an occurrence. The person who makes the report about events 
should be able to identify main characteristics of train or trains involved in the occurrence and 
to describe event sequences in detail. 
 
The MODURBAN-SDS occurrence form is contained in a web page that can be accessed in 
two different ways: 
 

1) Through the function “New Occurrence” ( ) present in the operational menu in the 
home page, when the creation of a new occurrence is required. 

 
2) Through the selection of the corresponding row in the table of occurrences in the 

information panel, when the modification or simply the consultation of an existing 
occurrence is required. 

 
In both cases, the following electronic page is shown: 
 

 
 

Figure 7 - Occurrence Page 
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The occurrence page presents three areas: the heading on the top, the form in the centre and 
an operational menu on the left, that contains specific functions for the management of the 
occurrence itself. The form and the operational menu will be now described in details. 
 
 

2.4.       Occurrence Form 
 
The MODURBAN-SDS Occurrence Form is organised into three pages that can be seen 
individually or all together. 
 
In the first page (Figure 8) reporter can insert general information about occurrence. In 
particular this page contains: 
 

o Type, title and status of occurrence. 
 
o Information about location and date of occurrence. 
 
o Features of train involved in occurrence, such as number of registration, type and 

model. 
 
o Data about the route of the train, such as route identifier, starting station and arrival 

station. 
 
o Information about infrastructure configuration (i.e. if a line is single, double or 

multiple, type of traffic control and line speed limit). 
 
o Information about weather conditions of the occurrence day. 
 
o Consequences of occurrence, with the possibility to specify number of injuries to 

persons (divided into passengers and crew members) and their severity. 
 
o A narrative section in which the reporter can describe the event and possible causes. 

This part is very important because it is compiled by the reporter, but it is very useful 
for the analyst in order to obtain data for occurrence classification. 

 
The second page (Figure 9) contains information of interest if the event is a traffic incident. In 
particular reporter can insert: 
 

o Main information about the first train involved in the occurrence (i.e. train type, 
planned kilometres, realised kilometres, number of passengers, number of operators, 
number of cars, speed at the time of occurrence). 

 
o Data information about the mode of circulation of the train: if it starts in time or in 

delay, if it restarts after occurrence or not, if it arrives at destination or not.  
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o Data about an other train involved in the occurrence, if it exists and if its features and 
route are known.  

 
o Factors involved in the occurrence (if known) and relative detailed descriptions. 

 
The third page of the form (Figure 10) is strictly related to the reporting of maintenance 
events. In fact it contains: 
 

o Information about possible components that failed (name, description, serial number, 
part number) and corresponding reasons. Components can be selected from a list of 
components and systems which has been taken by LUL. In fact LUL has provided a 
very complete sheet that makes reference to technical issues, parts, components and 
materials involved in a train. 

 
o Information about the type of maintenance performed on the train, on the system and 

on the components and document references. 
 
o Information about personnel involved in maintenance operations. 
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Figure 8 - First page of occurrence form 
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Figure 9 - Second page of the occurrence form 
 
 
 
 
 



 
MODURBAN Contract: 516380 
Deliverable Report – WP23 – D 91 
 
 

 
Doc Name: Deliverable Report – D 91  Date: 14/12/2007 
ID: DEL_MODSYSTEM_WP23_D91_071214_V3.doc                      Security: CONFIDENTIAL – Consortium Only 
Revision: Draft 3  Page 23/77 

 
 

Figure 10 - Third page of the occurrence form 
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2.5.       Form Fields 
 
The planning and the production of an electronic form for data collection about non-
conformity events has made necessary the development of a user interface which encourages, 
from one side, an easy access to the application and, from another side, a simple compilation 
of the different fields presented in the form itself. 
 
For these purposes all fields are characterised by a window of help (Figure 11) which gives a 
description of their meaning and can be accessed by selecting their labels. 
 
 

 
 

Figure 11 - Example of window of help: “Train Model” field 
 
Moreover, in order to manage in the best way the different situations and needs of the users, 
from a technological point of view, the electronic form presents different types of controls. In 
particular it is possible to make the following classification: 
 
1) Tree controls: controls that have a hierarchical structure with single or multiple selection. 

They are characterised by the presence of a green button and a red button on their right 
(Figure 12).  
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Figure 12 - Example of tree control: “Type of Event” field 
 

By clicking on the button , a new window is shown: it presents the tree and further 
functionalities which help the user in the search of the desired value (Figure 13).  
 
 

 
 

Figure 13 - Example of tree with single selection: “Type of Event” tree 
 
 
In particular: 

 
o It is possible to visualise the description associated to each voice by going over it 

with mouse. 
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o MODURBAN-SDS provides a function of filter which reduces the voices of the 

tree by showing only the nodes that contains in their name (or also in their 
description, if the option “Search Description” is selected) the string inserted in the 
apposite field “Filter”. 

 
The selection of the desired value can be performed in one of the following ways: 
 

o For the tree controls with single selection (Figure 13), it is sufficient to open the 
sub-voices of the tree until the desired level is reached, select with mouse the 
desired voice and click “OK”. 
 

o For the tree controls with multiple selection (Figure 14), it is necessary to select 

each desired voice and add it (button ) to the list present on the right of the 
tree. Then it is possible to confirm the selection through the button “OK”. 

 
 

 
 

Figure 14 - Example of tree with multiple selection: “Consequences” tree 
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The selected values become visible in the form near the field. The selection can be 

nullified through the button .  
 
The most important aspects of tree controls is that these lists have been created by 
KITE starting from existing bodies of data on accidents/incidents within the 
operators of urban guided transport systems, but they can be easily modified or 
expanded because they are totally adjustable to different situations and needs. 
 
 

2) Date controls: controls that allows the user to select a date and to specify a time.  
 
The date controls are characterised by the presence of a green button and a red button on 
their right, as it has been described for the tree controls. They can be distinguished from 
the previous type of fields because they logically contain a date, not a string. 

By clicking on the button , the window of Date Picker is shown (Figure 15).  
 
 

 
 

Figure 15 - Example of date field: “Date and Time of Occurrence” field 
 

In this window, it is possible to select a month and a year; hence through the button  
the corresponding calendar is shown. It is sufficient to select a specific day, insert a time 

value in the apposite field on the bottom of the panel and confirm through the button . 
At this point the date and time become visible near the field. 

The selection can be nullified through the button .  
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3) Controls with exclusive selection (combo-box): controls that have a defined associated list 
of values (Figure 16) They are characterised by a series of choices and only one voice can 
be selected. 

 

 
 

Figure 16 - Examples of fields with exclusive selection 
 
 
4) Controls with multiple selection (list-box): controls that have a defined associated list of 

values, but it is possible to select more than one value with Ctrl button (Figure 17). 
 

 
 

Figure 17 - Example of field with multiple selection: “Severity” field 
 
 
5) Yes/No controls (check-box): controls which gives an option to select Yes/No or 

True/False (Figure 18).  
 

 
 

Figure 18 - Example of Yes/No field: “Scheduled Maintenance” field 
 
 
6) Numeric controls: controls that can only admit numeric value. If the user does not insert a 

numeric value, when he saves the occurrence or tries to call another web page, an apposite 
message is shown and the field becomes red (Figure 19). 
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Figure 19 - Example of numeric field: “Temperature” field 
 
 
7) Controls with automatic loading of associated data: examples of this type of controls are 

the fields related to personnel of the organisation in which MODURBAN-SDS runs. 
At the basis of the correct functioning of the mechanism there is the adequate compilation 
of the underlying table of personnel in the database. This is a task of the installer and 
hence this operation will be described in details in the part of this Deliverable related to 
installation and configuration of MODURBAN-SDS (subclause 3.6). 
If the application has been correctly configured, the following automatism is active: 
 

o the user can insert in the field “Company ID” or in the field “Name” respectively 
the company identifier or the name of a person of the organisation and click the 

button ; 
 
o at this point all other data related to the person are automatically loaded by the 

application (Figure 20). 
 

 
 

Figure 20 - Example of field with automatic loading of data: “Company ID” field 
 
 
8) Text controls with valid formats: controls that only admit a set of valid formats. In this 

case it is not possible to insert all values, but only values which respect one of the formats 
specified in the help (Figure 21). 
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Figure 21 - Example of field with valid formats: “Train Speed” field 
 
 
9) Free text controls: controls in which the user can freely insert a desired text. They can 

display a single line or multiple lines (Figure 22). 
 

 
 

Figure 22 - Examples of text fields 
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2.6.       Occurrence Operational Menu 
 
The operational menu of the Occurrence Page contains all main functions for the correct 
identification and management of the current occurrence. In particular: 
 

o A window “Occurrence summary” is shown (Figure 23). It is a consultant area that 
provides the title and the reference of the current occurrence. The reference is a unique 
code with the following format: name of company/year of occurrence/progressive 
number of the occurrence in the year. 

 

 
 

Figure 23 - “Occurrence summary” window 
 
 

o A toolbar “Occurrence activities” is provided (Figure 24).  
 

 
 

Figure 24 - “Occurrence activities” toolbar 
 
This toolbar contains some basic functions for the management of the occurrence. 
In particular: 
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Table 2 - Occurrence activities functions 
 
Function Name Description 

 
Lock/Unlock/State 
of Occurrence 

Button of state: the current occurrence is 
unlocked and the logged user has 
exclusive right of modifying it. The other 
users currently logged to the application 
can not modify this occurrence that is only 
available for them for consultation. 

 

Lock/Unlock/State 
of Occurrence 
(this is a different 
state of the previous 
button) 

Action button: the current occurrence is 
locked for the logged user, but by clicking 
on this button he can unlock and modify 
it, because it is not presently locked by 
anyone else. 

 

Lock/Unlock/State 
of Occurrence 
(this is another state 
of the first button) 

Button of state: the current occurrence is 
locked for the logged user and it can not 
be unlocked because it is presently in use 
by another user. 

 Save Occurrence 

If the occurrence is unlocked (state ), 
this button is visible. It allows the user to 
save the current data for the occurrence 
itself. 

 Revert Changes 
If the occurrence is unlocked (state ), 
this button is visible. It allows the user to 
recover the data of last saving. 

 Print Occurrence 
Manages the printing of the current 
occurrence. It shows the data in a new 
page which is ready to be printed. 

 Export 
Allows the user to export the current 
occurrence in a file with extension .occ in 
a desired path. 

 
Return to Main 
Menu 

Allows the user to return to home page of 
application. 

 

Page Mode 

Allows the user to visualise the pages of 
the form. They can be seen individually 
by selecting one of the voices “FIRST 
PAGE”, “SECOND PAGE” and “THIRD 
PAGE” or all together by selecting the 
voice “ALL PAGES”. 
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o A tree is provided (Figure 25).  
 

 
 

Figure 25 - Occurrence tree 
 

MODURBAN-SDS stores data about an occurrence in many attributes. Some of 
them, such as occurrence date, deal with the occurrence in general which is the 
main entity of the application. Other attributes deal with sub-entities of the 
occurrence, such as features of train or trains involved in the occurrence itself, 
weather, personnel. 
 
According to this distinction, the attributes of an occurrence are grouped in 
sections which are organised in a hierarchical structure by means of the previous 
tree. It is possible to notice that each section corresponds to a different page of the 
application. The section “Form”, that is the default one, allows the visualisation of 
the form described in the subclause 2.4. The other sections will be now described 
in details. 
 
 

2.7.       Occurrence Sections: “Documents” section  
 
The section “Documents” allows the user to insert and modify electronic documents that can 
be associated to the current occurrence. It is possible to attach every types of documents. The 
attachments are usually used in order to add information or images related to occurrence. 
 
By clicking on the section “Documents”, the application MODURBAN-SDS shows in the 
panel on the left a hierarchical structure. Each voice of the tree has a check box which 
represents a memo of documents to be inserted for the completion of occurrence (Figure 26). 
 
A colour code associated to each voice of the tree further simplifies the mechanism of memo 
(Figure 27).  
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Figure 26 - “Documents Categories” panel 
 
 

 
 

Figure 27 - Colour code on “Documents Categories” panel 
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In particular: 
 

o Red voice: a document of this type is requested, but has not been associated to the 
occurrence yet. 

 
o Green voice: a document of this type is requested and has been already associated 

to the occurrence by the user. 
 
o Black voice: a document of this type is not requested. 

 
In order to associate a document, it is sufficient to select the corresponding voice of the tree. 
In this way an apposite panel is shown on the right (Figure 28).  
 
 

 
 

Figure 28 - Document details panel 
 
In this panel, it is necessary to specify a document description, to select a document file and  

to confirm the association to the current occurrence by clicking the button .  
 
At this point MODURBAN-SDS shows a summarising panel with the main data of the 
attached document: Document Description, Mime Type, Original Name, File Size (Figure 29).  
 

 
 

Figure 29 - “Document Details” panel after association 
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On the bottom of the panel there are some basic functions generally associated to the 
management of a document: 
 

o a button  for the opening of the file; 
 

o a button  for the saving of the file in a desired path; 
 

o a button  for the deletion of the document. 
 
 
The number of documents associated to the current occurrence is visible in the tree near the 
section “Documents” (Figure 30). 
 
 

 
 

Figure 30 - “Documents” section of Occurrence Page 
 

 
 

2.8.       Occurrence Sections: “Occurrence Identif ication” section 
 
The “Occurrence Identification” section is constituted by six sub-sections: “Properties”, 
“Trains”, “Infrastructure”, “Weather”, “Technical & Maintenance” and “Personnel”. Each 
sub-section contains specific attributes which can be compiled by the user for the correct 
identification and classification of the occurrence and for its sending to the authority. The user 
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who compiles these data of the occurrence has competencies and experience which are 
generally not requested to the user who simply compiles the occurrence form. The latter is 
generally a reporter; the former is an analyst who is able to analyse the data of the reporter in 
details and elaborate them. The competencies of each type of user will be better described in 
the dedicated subclause 2.10 of this Deliverable. 
 
The main page of “Occurrence Identification” section is a summarising page (Figure 31).  
 

 
 

Figure 31 - “Occurrence Identification” main page 
 
 
It presents three different tables with the following information: 
 

1) First table: 
 

o Number of attributes of the current occurrence (fields of sub-sections) to be sent 
compulsory to authority within a specific time (for example 72 hours). 
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o Number of these required attributes already compiled by the analyst in the sub-
sections of “Occurrence Identification” section. 

 
o Number of these required attributes that are missing. 
 
o Number of attributes of the current occurrence (fields of sub-sections) which can 

be transferred to authority. They are not required attributes, but, if they are sent, 
they can be very useful for the analysis of the occurrence. 

 
o Number of these optional attributes which have been already compiled by the 

analyst in the sub-sections of “Occurrence Identification” section. 
 
o Number of these optional attributes which are missing. 
 
o Relative grand totals per row. 

 
 
2) Second table: this table presents names of missing required fields and how much 

instances of each field are missing. In fact some fields can be present more than one 
time in the “Occurrence Identification” sub-sections. For example, if two trains are 
involved in an occurrence and for them the analyst has not indicated an information 
such as the train model, there are two instances of this field which are missing: one for 
the first train and the other one for the second train involved in the occurrence. Hence 
the field name is the same, but the number of instances missing is 2. 

 
 
3) Third table: this table is a list which shows when and how may times the current 

occurrence has been sent to authority through the function “Send Occurrence” 
described below. In particular the application automatically stores in this table the date 
and time of the sending of the occurrence and a message related to the success or 
failure of the operation of sending. 

 
 
Other than these tables, the main page of “Occurrence Identification” section provides 
some functionalities that support the analyst in the operation of classification of 
occurrences (Figure 32).  
 
In particular the following buttons are provided by the application MODURBAN-SDS: 
 

o The button “Import data from Form” analyses data already inserted by the reporter 
in the form. Hence for attributes for which the application finds a correspondence 
between form and occurrence identification, MODURBAN-SDS automatically 
compiles the section. If the correspondence is missing or ambiguous, the 
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conversion is not performed by the application and the relative fields must be 
completed by the analyst by hand. 

 
o The button “Clear Data” deletes all inserted data in the section “Occurrence 

Identification” and in the relative sub-sections. 
 

o The button “Send Occurrence” is visible only when all mandatory fields have been 
compiled by the analyst and if the occurrence reporting is mandatory (MOR). It 
manages the sending of information to the authority. When this button is clicked, 
the table of “Occurrence Send Log” is automatically updated by the application. 

 
 

 
 

Figure 32 - Functionalities of  “Occurrence Identification” main page 
 

 
The main page of “Occurrence Identification” section is a page which summarises all 
information contained in its sub-sections (Figure 33).  
 
 

 
 

Figure 33 - Sub-sections of “Occurrence Identification” section 
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1) Properties: section that includes all general features of the current occurrence (Figure 
34). 

 

 
 

Figure 34 - “Properties” section page 
 

 
The data presented in the section “Properties” can be divided in the following groups: 
 

o General data about occurrence already compiled by the reporter in the form: 
these data, such as “Occurrence Date”, “Occurrence Title” and 
“Consequences”, are automatically obtained from the form if the analyst 
applies the function “Import Data from Form”.  

 
o Data of classification: these data must be completed by the analyst by hand and 

they are generally compiled on the basis of the information he has collected 
about the event. They are very important for the correct classification of the 
current occurrence. The following data belong to this group: 
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�  the category and the severity of the occurrence (fields “Occurrence 
Category” and “Occurrence Severity”); 

 
�  if the occurrence reporting to the authority is mandatory or not (field 

“MOR”); 
 

�  the name of the organisation responsible for the report (field 
“Reporting Organisation”); 

 
�  the present status of report: open, closed or preliminary (field “Report 

Status”); 
 

�  a narrative section (field “Summary”) which contains the text of the 
narrative entered by the reporter with the analyst’s comments. 

 
 

2) Trains: section that includes all data about trains involved in the current occurrence. It 
is constituted by further sub-sections, one for each train.  
 
The generic section “Trains” (Figure 35) has the aspect of a table which lists all trains 
and their main features (model, number of registration, route number, train operator, 
route and possible diversion).  

 

 
 

Figure 35 - “Trains” generic section page 
 

This section also presents functions for inserting a new train (button ) or 

deleting an existing one (button ).  
 

 
Each specific section “Train n” is a page which gives the details of data of each train 
involved in the event (Figure 36).  
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Figure 36 - “Train n” specific section page 
 
 
In this page the analyst can indicate: 
 

o general data about the train (for example number of registration, model, type, 
state of registry, operator, serial number, state of certificate, number of cars); 

 
o train data specifically related to the event (for example route, possible 

diversion, circulation mode, speed when the first event of the occurrence took 
place); 
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o data related to the reactions of the driver and other operators and type of 
information provided to the driver by the station; 

 
o data related to number and type of injuries suffered by operators, passengers 

and other persons involved in the occurrence. 
 

It is very important to underline that some of these data can be imported from the form, 
if the reporter has specified them. In particular: 
 

o data about the main train involved in the occurrence can be retrieved from the 
first page of the form. 

 
o data about a possible second train involved in the occurrence can be retrieved 

from the second page of the form. 
 
 

3) Infrastructure : section that includes information about infrastructure configuration 
(Figure 37).  
 

 
 

Figure 37 - “Infrastructure” section page 
 

All data presented in this page, except for the field “Infrastructure Relevance”, are 
objective data. They are meaningful for the classification of the occurrence only if the 
type of infrastructure has been relevant for the occurrence itself (“Infrastructure 
Relevance” field). This is an information which can not be directly obtained from the 
form, but depends on judgement of the analyst. 

 
 
4) Weather: section that includes information about weather at the time of the 

occurrence (Figure 38). 
 

All data presented in this page, except for the field “Weather Relevance”, are objective 
data and they can be retrieved from the first page of the form, if the reporter has 
specified them. They are meaningful only if weather conditions have been relevant for 
the occurrence (“Weather Relevance” field). This is an information that can not be 
directly obtained from the form, but depends on judgement of the analyst. 
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Figure 38 - “Weather” section page 
 
 

5) Technical & Maintenance: section that includes all data related to technical and 
maintenance aspects of the train and its components which failed in a maintenance 
event (Figure 39).  

 

 
 

Figure 39 - “Technical & Maintenance” section page 
 
 

This section is divided into two parts: 
 

o In the first part it is possible to specify data about technical & maintenance 
aspects of the train, i.e. detection phase, status of maintenance documents, 
train total kilometres and train planned kilometres. 

 
o The second part presents a table which lists all parts/components/systems 

failed in the occurrence. Some of these data can be automatically retrieved by 
the application if the reporter has compiled them in the third page of the form.  
In this section the application MODURBAN-SDS provides apposite functions 
for inserting a new part (button ) or deleting an existing one (button 

). 
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6) Personnel: section that includes all information about personnel and interviewees 
involved in the occurrence (Figure 40).  

 

 
 

Figure 40 - “Personnel” section page 
 
This section is organised into two tables, one for the management of the personnel and 
the other one for the management of interviewees. Specific functions and features help 
the user in the correct compilation of this type of data. In particular: 
 

o The first table provides the functions for inserting a new person (button 

) and deleting an existing one (button ). 
 
o The second table provides the functions for inserting a new interviewee (button 

) and deleting an existing one (button ). 
 

o In both tables the application provides the mechanism of automatic loading of 
data (see subclause 2.5). In fact it is sufficient to insert in the “Company ID” 
field or in the “Name” field respectively the company identifier or the name of 

a person of the organisation and click the button . At this point the other 
data of the person (e.g. function and age) are automatically loaded by 
MODURBAN-SDS. 

 
From a technological point of view, the six sub-sections of the section “Occurrence 
Identification” present the same types of controls described for the compilation of the form. 
This makes very easy and fast the work of the analyst and the interaction with reporter’s data. 
 
From a graphical point of view, a specific attention has been given to the creation of common 
rules for all sub-sections. In fact: 
 

o The fields the analyst must compulsorily compile are characterised by the symbol . 
They are the fields which are defined “required” in the general page of “Occurrence 
Identification”.  



 
MODURBAN Contract: 516380 
Deliverable Report – WP23 – D 91 
 
 

 
Doc Name: Deliverable Report – D 91  Date: 14/12/2007 
ID: DEL_MODSYSTEM_WP23_D91_071214_V3.doc                      Security: CONFIDENTIAL – Consortium Only 
Revision: Draft 3  Page 46/77 

o Other fields are characterised by the symbol : they are “exception” fields, i.e. fields 
that are required or not on the basis of the compilation of other data. For example, the 
field “Detection Date & Time” is an exception field, because its compilation is 
required only if the analyst does not know the specific date of the occurrence and 
hence can not compile the field “Occurrence Date & Time”. In this case the detection 
date must be sent to authority on the place of the occurrence date. This situation is 
typical when the non-conformity situation is discovered after an inspection. 

 
o A window of help is always available for each field and can be accessed by clicking 

on its label (Figure 41). 
 
 

 
 

Figure 41 - Example of help window: “Occurrence Date” field 
 
This window provides a brief description of the meaning of the field, specifies if it is 
mandatory or not and, if it is an exception field, contains the name of the related field. 

 
 

2.9.       Filters and Trends 
 
The great number of occurrences that can be inserted and managed in the application 
MODURBAN-SDS and the relative meaningful number of stored data have made necessary 
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the implementation of a simple, but complete function of filter which supports the user in the 
search and selection of the occurrences shown in the home page of the application. 
 
The function of filter allows the user to create custom queries and extract a group of 
occurrences with specific common characteristics. This type of operation can be performed by 
following few simple steps: 
 

1) By clicking on button  present in the Operational Menu of the home page of the 
application, a new panel over list of occurrences is shown (Figure 42). 

 
 

 
 

Figure 42 - Filter panel 
 
 

2) User can select, in the presented tree, the specific occurrence attribute for which he 
wants to define the search query (Figure 43).  
 

 
 

Figure 43 - Selection of attribute for definition of a filter 
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The shown attributes follow the same classification already used for the definition of 
occurrence data. Hence they are presented in a tree that makes the distinction between 
form fields and “Occurrence Identification” section’s fields. Then they are further 
divided in sub-groups according the area of competence. 

 
 
3) User can select the mathematical or logical operator among the operators provided by 

the application (Figure 44). 
 
 

 
 

Figure 44 - Selection of operator for definition of a filter 
 
 

4) User can select or specify on the right the desired value (Figure 45). 
 

 
 

Figure 45 - Selection of a reference value for definition of a filter 
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5) The defined query can be added to other criteria already inserted by clicking the 

button “Set Rule” (Figure 46). 
 
 
6) The criteria can be related each other through the apposite operator AND, OR, NOT 

and () presented on the left of the panel (Figure 46). 
 
 

 
 

Figure 46 - Example of two criteria defined for a filter 
 
 

7) In order to apply the set of queries created by following the previous steps, it is 

necessary to perform a refresh operation thorough the button . In this way in the 
general table of the home page of the application, only occurrences that satisfy the 
defined criteria are shown. 

 

8) The filter can be revoked by clicking another time on the button . 
 
 
Other than the function of filter, the need of analysing and aggregating data about many 
occurrences in order to extract statistical indicators has made necessary the implementation of 
a dedicated function of trend, which is shown in the filter panel (Figure 47).  
 

 
 

Figure 47 - Function of “Enable Trend” 
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Through this function, it is possible to make trend on occurrences presented in the underlying 
table. They can be all occurrences saved in the database or only those occurrences that satisfy 
specific criteria, if a filter has been applied.  
 
Trends can be done: 
 

o On time (Figure 48): the application shows in a graphic the number of occurrences 
that took place in a specific interval of time fixed by the user through the fields 
“From” and “To”. Also the interval scale is fixed by the user. The check-box “Add all 
values” allows to include in the graphic the scale units for which the number of 
occurrences is zero. 

 

 
 

Figure 48 - Trend on time 
 

 
The graphic is automatically reproduced on  a Microsoft Excel sheet that can be 
managed and improved through all functionalities and tools provided by Excel itself. 
 

 
 

Figure 49 - Example of Excel sheet produced by a trend on time 
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o On field (Figure 50): the application shows in a graphic the number of occurrences 
divided in groups on the basis of a selected field.  

 

 
 

Figure 50 - Trend on field 
 

Also in this case, the check-box “Add all values” allows to include in the graphic the 
value units of the selected fields for which the number of occurrences is zero. 
The graphic is automatically reproduced on a Microsoft Excel sheet (Figure 51). 
 
 

 
 

Figure 51 - Example of Excel sheet produced by a trend on field 
 
 
 

2.10. Competencies of users for the use of MODURBAN -SDS 
 
From the description of the tool provided in the previous subclauses, it is clear that 
MODURBAN-SDS is an application which allows to follow the entire process of 
management of occurrences. 
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This process is usually divided into three steps: 
 

1) Data Entry: this is the step related to the definition of data for collecting information 
about each non-conformity event. 

 
2) Investigation: this is the step related to the identification and classification of data 

about each occurrence. 
 

3) Analysis: this is the step in which an analyst aggregates all data about many 
occurrences in order to extract statistical indicators and trends. 

 

 
 

Figure 52 - Occurrences Management process 
 
These steps have been implemented in MODURBAN-SDS in the following parts of the 
application: 
 

1) The sections “Form” and “Documents” cover the step of data entry. In fact they have 
the purpose to collect all initial information about occurrences. 

 
2) The second step of investigation of each single occurrence is a very important piece of 

the process. It can be managed in MODURBAN-SDS through the section “Occurrence 
Identification”. 

 
3) As far as the third and last step of analysis of many occurrences, at the moment 

MODURBAN-SDS does not contain specific analysis tools, neither tools for Risk 
Assessment or tools for Human Error Assessment (see the dedicated subclause 4.2 
which describes the limitations of the application). For the time being, this step of 
occurrence management process has been developed by providing the user with the 
functions of filters and trends, already described in details. These tools allow to 
perform simple statistics and trend analysis. 

 

Data Entry  
Occurrences  

 
Management 

Investigation 

Analysis 
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On the basis of the previous distinction, specific competencies and experiences are required 
from the users who utilise MODURBAN-SDS. In particular it is possible to distinguish three 
main profiles of user: 
 

1) Data-Entry user: this user transfers all data from paper form to electronic form. In 
fact, the electronic form is usually the copy of a paper form which is compiled by a 
person directly involved in the occurrence, e.g. the driver or the maintenance person. 
Starting from this paper form, the Data-Entry user has the task to copy all data in the 
electronic version of the form, which is implemented in the section “Form” of 
MODURBAN-SDS. 
It is very important to notice that this specific profile will become unnecessary, if the 
paper form will no longer exist and the driver or maintenance person will directly 
compile the electronic form. 
This type of user does not require specific competencies apart from a generic 
knowledge of the application MODURBAN-SDS. 

 
 
2) First Level Analyst: this user: 

 
a. integrates and completes the operation of data-entry; 
b. performs the step of identification and classification of each occurrence. 

 
The data inserted by the First Level Analyst can be only partially obtained from the 
paper form: they are mainly the results of an accurate elaboration of all information 
coming from the reporter. 
It is clear that the First Level Analyst must have specific competencies and experience 
which allow to correctly analyse and classify the occurrence. In order to better 
distinguish the First Level Analyst role from the role of Data-Entry user, it is sufficient 
to think that in the form there is a narrative field where the reporter can describe the 
event in details, but in the “Occurrence Identification” section there is another 
important narrative section, named “Summary”, where the analyst can insert the text 
of the narrative entered by the reporter completed and expanded with personal 
comments and conclusions. 
The “Occurrence Identification” section and its sub-sections are the specific areas of 
the application where the intervention of the First Level Analyst is required. As an 
example, this type of user assigns the category and the level of severity to a specific 
occurrence or determines if the weather and the infrastructure have been relevant. 
These information can not be directly obtained from the paper form, but are the results 
of studies and elaboration of simple data. 
For the time being this profile is essential for the standard management process. In the 
future, it is possible that this analyst could be substituted by an expert system. 
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3) Second Level Analyst: this user utilises the analysis tools. The main task is not 
limited to the study of a single occurrence, but to provide meaningful results by 
aggregating data about several occurrences. The analyst can not be substituted by an 
“intelligent” system, as a human being is necessary. 
In general this profile requires a person with specific competencies in Risk 
Assessment and Human Error Assessment. 
For the time being this contribution to MODURBAN-SDS is limited to the parts of 
filters and trends, which provide simple statistics and trend analysis. 
 

These three profiles of users cover all main parts which constitute the application and which 
have been described in the first part of this Deliverable: the part of uploading data, the part of 
analysing the occurrence and the part of analysing the results. 
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3.       MODURBAN-SDS Installation and Configuratio n 
 
 

3.1.       Technological Aspects 
 
Before describing in details the procedure of installation and configuration of MODURBAN-
SDS, it can be useful to provide a brief description of the technological aspects of the 
application and of the tools which have made possible its implementation. 
 
 

1) Database  
 

In general a database is a collection of data in a organised structure. In the IT domain a 
database is usually a software that handles the storage, organisation and recovery of 
information. The database for MODURBAN-SDS has been chosen from the relational 
databases and MSDE has been judged the most portable and cheap in conjunction with 
good performances. 
MSDE is the desktop version of Microsoft SQL Server 2000. This product, which is 
free and redistributable, is a good solution if number of users which run 
MODURBAN-SDS application at the same time is less than 15/20. 

 
 
2) Programming language 
 

In the last years, the tendency has been to develop software using OOP (Object 
Oriented Programming). In this way it is possible to organise the software in classes 
that have a specific behaviour and specific properties. Each class represents a logical 
entity. The main advantage of this type of programming languages is that the resulting 
code is clear, clean, maintainable and easily extensible. The OOP language chosen for 
the development of MODURBAN-SDS has been Microsoft ASP.NET. 
ASP.NET is a web application framework marketed by Microsoft that developers can 
use to build dynamic web sites, web applications and XML web services. It is part of 
Microsoft’s .NET platform and is the successor to Microsoft’s ASP technology. 

 
 
 

3.2.       System Requirements 
 
In order to correctly install and configure the application MODURBAN-SDS, some system 
requirements are necessary. 
In particular in the following tables there are minimum system requirements for the correct 
functioning of the application in standard and standalone configuration. 
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Table 3 - Standard server system requirements 
 

MODURBAN-SDS standard (server) 

Processor Processor Pentium IV – Xeon or AMD Athlon 64 – Opteron a 1.8 GHz 

Operating 
System 

It is possible to install MODURBAN-SDS on the following operating 
systems: 

·  Microsoft Windows Server 2003 

·  Windows 2000 Server (in this case it is necessary to be installed 
Service Pack 3 or a following version) 

Memory At least 1 gigabyte (GB), recommended 1.5 GB 

Hard disk At least 200MB free 

Software and 
components 

·  Microsoft .NET Framework 1.1 

·  Internet Information Services (IIS) with ASP.NET. The 
configuration of the service SMTP is recommended. 

·  Microsoft Office 2003 (minimum installation of Word and Excel 
with extension .NET) 

Connectivity 
The server has to be accessible by all clients through HTTP protocol on 
the port of the IIS web server. 
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Table 4 - Standard client system requirements 
 

MODURBAN-SDS standard (client) 

Processor Processor Pentium III – 1Ghz  or superior 

Operating 
System 

It is possible to install MODURBAN-SDS on the following operating 
systems: 

·  Microsoft Windows Server 2003 

·  Windows XP Professional 

·  Windows XP Home Edition 

·  Windows 2000 (recommended Service Pack 3 or following 
versions) 

·  Windows Millennium Edition (Windows Me) 

·  Windows 98 

·  Microsoft Windows NT 4.0 (with Service Pack 6a) 

Memory At least 256 MB, recommended 512 MB 

Hard disk No specific requirements 

Software and 
components 

Internet Explorer 6 (popup and javascript enabled) 

The installation of Office XP or 2003 is recommended. 
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Table 5 - Standalone system requirements 

 

MODURBAN-SDS standalone (max 10 connections) 

Processor Processor Pentium IV – Xeon or AMD Athlon 64 - Opteron a 1.8 
gigahertz (GHz) 

Operating 
System 

It is possible to install MODURBAN-SDS on the following operating 
systems: 

·  Microsoft Windows Server 2003 

·  Windows XP Professional 

·  Windows 2000 (recommended Service Pack 3 or following 
versions) 

Memory At least 1 GB 

Hard disk At least 200MB free 

Software and 
components 

·  Microsoft .NET Framework 1.1 

·  Internet Information Services (IIS) with ASP.NET. The 
configuration of the service SMTP is recommended. 

·  Microsoft Office 2003 (minimum installation of Word and Excel 
with extension .NET) 

Connectivity 
There is no need to have a connection with the exception of the 
connection necessary for e-mail sending. 
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3.3.       Preparation to installation 

 
The installation procedure of MODURBAN-SDS is addressed to technical personnel 

that has a good knowledge of the following tools: 

o Microsoft Windows operating systems (2000, XP and 2003); 

o IIS (installation and configuration of web services and SMTP). 

 

Moreover it is necessary to be able to install and correctly set up IIS and ASP.NET on 

the server or pc on which standalone version works. 

 

For clients, the only software requirement is the presence of Internet Explorer 6. It is 

necessary to verify that popup and JavaScript scripts coming from server are enabled. 

 
 

3.4.       Installation 
 
Starting from the package provided by KITE, the installation of the application 
MODURBAN-SDS can be performed by following these steps: 
 

o Close all open applications in order to prevent from possible restarts during 
installation. 

 
o If there are previous installations of MODURBAN-SDS, uninstall all related 

components (MODURBAN-SDS application, MSDE and MODURBAN-SDS 
components) from control panel. 

 
o Execute Setup.exe and follow instructions. 

 
o When the installation is complete, in the Programs Menu (Start – Programs) a new 

folder (MODURBAN-SDS) is visible. It contains a link to a “readme” document and 
three links which represent three different components necessary for the correct 
functioning of the application. Their installation depends on the specific requirements 
of each organisation. A standard installation has to follow three steps:  

 
1) Installation of MSDE (“Install MSDE”)  
 
2) Database initialisation (“Init Database”): this process shows a console 

window from which the application sends commands towards local MSDE. 



 
MODURBAN Contract: 516380 
Deliverable Report – WP23 – D 91 
 
 

 
Doc Name: Deliverable Report – D 91  Date: 14/12/2007 
ID: DEL_MODSYSTEM_WP23_D91_071214_V3.doc                      Security: CONFIDENTIAL – Consortium Only 
Revision: Draft 3  Page 60/77 

The console window must not be closed even if it appears locked because it 
will be automatically closed by the application at the end of all operations. 

 
3) Application installation (“Install MODURBAN-SDS App lication”) : after 

the visualisation of the welcome window, some data are requested to the 
installer. In particular he can specify: 

 
�  the name of virtual directory and the site on which he wants to install 

the application, if he does not use default values; 
 
�  the company ID, which is a unique identifier for the organisation. It is 

used by the application for the generation of reference codes for 
occurrences (see subclause 2.6 – “Occurrence summary” window). 

 
�  SMTP Mail server, which is the address of the outcoming server if it 

has not been configured through the SMTP service of IIS. 
 

�  Destination email, which is the email address to which the application 
sends the occurrence reports on demand of the user (see subclause 2.8 – 
function “Send Occurrence”). 

 
Changes to standard process of installation are possible, but in this case the user has to verify 
the correct configuration of the installed components. 
 
After the installation, the application is accessible from the browser with the address: 
 

http://<server_name>/<application_name> 
 
and it provides a default login, which is operator, without password. 

 
 
3.5.       Configuration: Classification of databas e tables 
 

Like described in the part related to the technological aspects of MODURBAN-SDS, the 
application is supported by a database which has the task to contain all information and data 
of interest for its correct functioning. 
 
In particular, in the underlying database there are three types of tables: 
 

o Tables which are empty or partially filled at the moment of installation. It is the task 
of the organisation which uses the application to insert data in them. 

 
o Tables which are totally filled and preconfigured by KITE. It is strongly 

recommended to maintain data of these tables. If someone modifies them, the 
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application can have some problems and it can no longer work well. These tables have 
been created by KITE starting from existing bodies of data on accidents/incidents 
within the operators of urban guided transport systems, but they can be easily 
modified or expanded because they are totally adjustable to different situations and 
needs. If they need to be changed, the best thing to do is to advise KITE. 

 
o Tables which are totally controlled by the application. These tables are filled by 

MODURBAN-SDS with information about occurrences inserted by the users. They 
are the real basic tables for storing data about non-conformity events. 

 
From this classification, it is clear that, before starting to use MODURBAN-SDS, the installer 
must perform some further operations of configuration on the application by correctly 
completing the underlying database. 
 
 

3.6.       Configuration: Empty or Partially Filled  Tables 
 
The tables of the application that are initially empty or not complete can be filled directly in 
the database (MSDE or MSSQL). It is clear that this task must be performed by technical 
personnel with a good knowledge of management of databases.  
 
There is a predefined administrator of MODURBAN-SDS database, installed by MSDE 
version, which is sa/sds 1209. It is strongly recommended to stop the application before 
modifying the tables. 
 
Empty tables are 9: 
 

o 4 tables (Departments, Person, Users and CompanyPersonnel) related to personnel 
and departments of the organisation in which the application runs. 

 
o 1 table (MDBLocationIndicators)  related to possible locations involved in the 

reporting system. The locations are the train stops or stations organised in a tree 
structure. This table is useful in the application in order to select stations which can be 
involved in an occurrence (starting station, arrival station and diversion station). 

 
o 1 table (MDBTrainsMakeModel) related to possible models of trains involved in 

occurrences. 
 

o 1 table (MDBOperators) related to possible operators of trains. 
 

o 1 table (MDBReporters) related to possible organisations responsible for reports. 
 

o 1 table (MDBTrainConfigurations)  related to all possible types of trains. 
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In order to simplify the work of compilation of these tables, each table is now described in 
details. 
 
 

1) Departments: it contains information related to departments of the organisation. 
 

Table 6 - Description of table “Departments” 
 

Column name Column description 

DeptID Unique identifier of the department 
Name Department name 
ParentId NULL (for future development) 

 
 

In this table there is a predefined department, which is SFTY (safety). This department 
is used by the application for the access of the default user (operator). 

 
 
2) Persons: it contains information about persons of organisation who are involved in 

the use of MODURBAN-SDS. 
 

Table 7 - Description of table “Persons” 
 

Column name Column description 

CompanyID Unique identifier of the person 
Name Name 
LastName Surname 
Phone Phone number (if known) 
Fax Fax number (if known) 
Email E-Mail (if known) 

DeptID Code of department to which person belongs. It has to be 
present (DeptID) in the table Departments described before. 

 

In this table there is a predefined person, who is KITE-0001. This person is used by 
the application for the access of the default user (operator). 
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3) Users: it contains users (login names) who can access to application. 
 

Table 8 - Description of table “Users” 
 

Column name Column description 

UserID Unique identifier of the user 
UserName Login name 
Password Password 

CompanyID 
Code of the person associated to the user. It has to be present 
(CompanyID) in the table Persons described before. Moreover 
it is not possible to associate more than one user to a person. 

LastLogin Last login date (for future development) 
LastLogout Last logout date (for future development) 
SuperUser 1 (for future development) 
 
In this table there is a predefined user, which is operator. He is the default user of the 
application. 

 

4) CompanyPersonnel: it contains information about personnel of organisation, 
involved or not in the use of MODURBAN-SDS. 

 
Table 9 - Description of table “CompanyPersonnel” 

 

Column name Column description 

CompanyID Unique identifier of the person 
Title Title (ID from MDBOrganisationPersons) 
Name Name 
BirthDate Birth date 
Licence Licence 
Rosters Rosters 
Email E-Mail 
EmploymentDate Employment date 
 

 
This table is not mandatory, but it is essential for the mechanism of MODURBAN-
SDS associated to controls with automatic loading of related information. In fact, 
when a company id or a name of a person is inserted in the specific field of the 
application and the user calls the automatic loading of associated data through the 

button  (like described in the subclause 2.5), the mechanism really runs only if the 
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table “PersonnelCompany” has been compiled, as the application retrieves information 
from this table. 
 
 

5) MDBLocationIndicators: it contains all possible train stations. This table has to be 
organised into a hierarchical structure because in the application it will have the aspect 
of a tree (see subclause 2.5).  
KITE has already inserted all European states with their codes. This is the first level of 
the tree, which is necessary for the correct functioning of the application (Not modify 
it!). Now the installer can insert all other levels according to the needs of his 
organisation. The last level will be the level which contains the real name of the 
stations. 
 
For example for Italian trains, the best thing to do should be to insert all Italian regions 
at the second level of the tree and hence names of train stations of each region at the 
third level of the tree. 
 

Table 10 - Description of table “MDBLocationIndicators” 
 

Column name Column description 

ID Unique identifier of the station 
ICAO NULL (for future development) 
IATA NULL (for future development) 
EHOC NULL (for future development) 
LNAME Name of the location 
HINT Long description of the location 

PARENTID 
ID of the parent location. For locations of the second level of 
the tree, this field has to contain one of unique identifiers 
inserted by KITE. 

HASCHILDS 1 if this value has children, 0 otherwise 

VISIBLE 1 if the location has to be visible in the application, 0 
otherwise 

SEQUENCE NULL (for future development) 
 

The field PARENTID is the field which defines the structure of the tree. In fact the 
locations related to the first level of the tree, which have already been inserted by 
KITE, are characterised by PARENTID = NULL; the locations related to the second 
level of the tree must have in PARENTID one of the unique identifiers of the locations 
of the first level; the locations related to the third level of the tree must have in 
PARENTID one of the unique identifiers of the locations of the second level, and so 
on. 
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If this description of the table is not clear, it is possible to see for consultation data of 
the table MDBConsequences, which has a tree structure already filled by KITE. 

 

6) MDBTrainsMakeModel: it contains all possible train models. This table can be 
organised into a hierarchical structure because in the application it will assume the 
aspect of a tree.  Its structure is very similar to the structure of the previous table. 

Table 11 - Description of table “MDBTrainsMakeModel” 

Column name Column description 

ID Unique identifier of the model 
NAME Name of the model 
DESCRIPTION Description of the model 
HINT Long description of the model 

PARENTID ID of the parent model (like PARENTID of 
MDBLocationIndicators) 

HASCHILDS 1 if this value has children, 0 otherwise 
VISIBLE 1 if the model has to be visible in the application, 0 otherwise 
SEQUENCE NULL (for future development) 
 

 

7) MDBOperators: it contains all possible train operators. Also this table can be 
organised into a hierarchical structure. 

Table 12 - Description of table “MDBOperators” 

Column name Column description 

ID Unique identifier of the operator 
NAME Name of the operator 
DESCRIPTION Description of the operator 
HINT Long description of the operator 
PARENTID ID of the parent operator 
HASCHILDS 1 if this value has children, 0 otherwise 

VISIBLE 1 if the operator has to be visible in the application, 0 
otherwise 

SEQUENCE NULL (for future development) 
 

 

8) MDBReporters: it contains all possible organisations responsible for the reports. 
Also this table can be organised into a hierarchical structure. 
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Table 13 - Description of table “MDBReporters” 
 

Column name Column description 

ID Unique identifier of the organisation 
NAME Name of the organisation 
DESCRIPTION Description of the organisation 
HINT Long description of the organisation 
PARENTID ID of the parent organisation 
HASCHILDS 1 if this value has children, 0 otherwise 

VISIBLE 1 if the organisation has to be visible in the application, 0 
otherwise 

SEQUENCE NULL (for future development) 
 

 

9) MDBTrainConfigurations: it contains all possible types of trains involved in a non-
conformity events.  After the installation this table is not totally empty, but the present 
values have been defined according to Italian classification and hence it could be 
necessary to modify them (to insert new values, to modify or delete existing ones). All 
these operations can be done freely, because this table is completely reconfigurable. It 
is currently organised in a hierarchical structure. 

Table 14 - Description of table “MDBTrainConfigurations” 

Column name Column description 

ID Unique identifier of the type of train 
NAME Name of the type of train 
DESCRIPTION Description of the type of train 
HINT Long description of the type of train 
PARENTID ID of the parent type of train 
HASCHILDS 1 if this value has children, 0 otherwise 

VISIBLE 1 if the type of train has to be visible in the application, 0 
otherwise 

SEQUENCE NULL (for future development) 
 

 

 

 



 
MODURBAN Contract: 516380 
Deliverable Report – WP23 – D 91 
 
 

 
Doc Name: Deliverable Report – D 91  Date: 14/12/2007 
ID: DEL_MODSYSTEM_WP23_D91_071214_V3.doc                      Security: CONFIDENTIAL – Consortium Only 
Revision: Draft 3  Page 67/77 

 

3.7.       Preconfigured Tables 
 
Like described in the subclause 2.5, the preconfigured tables are tables which have been filled 
by KITE by drawing on the existing bodies of reporting systems within the operators of urban 
guided transport systems. 
 
Among them, there are the following tables: 
 

o 1 table (MDBComponentCodes) related to all possible train systems and 
components. These codes are useful for the reporting of maintenance events in which 
it is necessary to specify parts which failed. 

 
o 1 table (MDBConsequences) related to all possible consequences of a non-

conformity events. 
 

o 1 table (MDBImmediateActions) related to all possible immediate actions after a 
non-conformity event. 

 
o 1 table (MDBOrganisationPersons) related to all possible titles or qualifications of 

personnel involved in non-conformity events. 
 
These tables can  be easily expanded and improved by KITE according to the needs of the 
organisation. 
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4.       MODURBAN-SDS limitations and possible futu re developments 
 

 
The last part of this Deliverable has in general the purpose to describe which objectives have 
already been reached through the development of MODURBAN-SDS, but also presents the 
current limitations of the tool and the possible future developments. 
 
 

4.1.       Data Classification 
 
This subclause concentrates on the description of the lists of classification of events and 
occurrences currently defined in the application. They represent a very important part of the 
tool because these lists are used by the analyst in order to classify and identify each 
occurrence. They have been created starting from existing bodies of data and suggestions 
from operators, but they need to be tested and probably expanded. For this work it is 
necessary the collaboration of all partners. This is the first step which can be done in the 
future in order to improve and further develop MODURBAN-SDS. 
 
Starting from this idea, a short description follows about: 1) type of event, 2) classification of 
occurrence and 3) classification of occurrence severity implemented in MODURBAN-SDS. 
 

1) Type of event 
 

In the reporting systems that have been analysed in the previous part of work (D88) 
the events are classified according to different categories and items. The same type of 
event would be named differently if it would be classified with two different reporting 
systems (from two different European Nations).  
 
By taking into account the collected information, in MODURBAN-SDS the following 
classification has been implemented: 

 
o Train/System/Components is an event related to the train as a whole or a 

system within the train or one of the train’s components. It is well identified by 
the precise indication of the system or component involved (Figure 53). 

 
o Train near collision/collision with a person, an animal or an obstacle is an 

event involving a near collision of a collision of a train with a person, an 
animal, an obstacle or another train. For obstacle the application means all 
fixed (whether temporary or permanent) and mobile objects, or parts thereof, 
that are located on an area intended for the circulation of train. This event is 
well identified by the specification of the entity involved in the collision 
(Figure 54). 
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Figure 53 - “Type of Event” classification: first part 
 

 
 

Figure 54 - “Type of Event” classification: second part 
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o Train derailment occurs when one or more wheel pairs of a rail vehicle leave 
the rails (Figure 54). 

 
o Train diversion occurs when one or more wheel pairs of a rail vehicle leave 

the original route on a switch, but the vehicle does not derail (Figure 54). 
 

o Unintentional division of train  
 

o Material off train  
 

o Person event is an event involving a person (not an operator), for example a 
non intentional falling from train or platform, a suicide, a squeezing of person 
in doors (Figure 55). 

 
o Dangerous goods is an event involving dangerous goods (Figure 55). 

 
o Security event is a voluntary event, such as bomb warning or sabotage. 
 

 
 

Figure 55 - “Type of Event” classification: third part 
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2) Classification of occurrence 
 

In MODURBAN-SDS the occurrences have been classified according to the following 
criteria (Figure 56): 
 

 
 

Figure 56 - “Occurrence Category” classification 
 

 
o Loss of control, for example derailment, diversion, division of train. 
 
o Collision/near collision between trains 

 
o Collision/near collision between a train and a person, an animal or an 

object 
 

o Person act: it includes all events related to a person (not an operator), such as 
individual falling from train or from platform. 
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o System/component failure or malfunction 
 

o Dangerous goods 
 

o Security related: this voice includes all criminal/security acts which result in 
an accident or incident. 

 
o Evacuation: it includes all events where one or more persons are seriously or 

fatally injured during an evacuation or an unnecessary evacuation was 
performed. 

 
o Fire/smoke: it includes all events of fire or smoke on the train, which is not 

result of an impact. 
 

o Human factors: it includes all events not covered under the previous 
categories which can be related to human factors, for example lack of 
communication, distraction/pressure, lack of knowledge, physical 
limitation/fatigue, ergonomy/design errors. 

 
o Suspect part appliance: it includes all events not covered under the previous 

categories which can be related to a voluntary behaviour. 
 

 
3) Classification of occurrence severity 

 
In MODURBAN-SDS the occurrences have been classified in relation to their severity 
according to the following criteria (Figure 57): 

 
o Accident is an event associated with the operation of a train in which a) a 

person is fatally or seriously injured or b) the train is missing or is completely 
inaccessible. 

 
o Serious incident is an event involving circumstances indicating that an 

accident nearly occurred. 
 

o Major incident is an event involving a significant reduction in safety margins 
or a reduction in the ability of operators to cope with adverse operating 
conditions that result in conditions impairing their efficiency. 

 
o Minor incident is an event involving nuisance, operating limitations, use of 

emergency or use of abnormal procedures. 
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Figure 57 - “Occurrence Severity” classification 
 
The examination of these lists of classification is a very important step of work which can be 
performed for the improvement of the application MODURBAN-SDS. 
 
 

4.2.       Limitations of the tool and possible dev elopments 
 
The MODURBAN Safety Database System (SDS) is a tool to collect data information about 
the events that occur during normal rail operations and may be classified as Accidents, 
Serious Incidents, Major Incidents and Minor Incidents. By following the instructions and 
rules presented in this Deliverable, it can be easily installed and utilised.  
 
However it is very important to underline that the current MODURBAN-SDS application is 
only a preliminary version of an European data collection system. Much work can be still 
done in order to better adapt the product to the requirements of operators. 
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In particular the tool presents the following limitations: 
 

o MODURBAN-SDS does not contain specific analysis tools, neither tools for Risk 
Assessment or tools for Human Error Assessment. For the moment the user can only 
utilise the functions of “filters” and “trends” in order to perform simple statistics and 
trend analysis. 

 
o MODURBAN-SDS refers to the SHELL taxonomy, which is a structure with the 

human, called Liveware (L), at the centre and other elements around (Cacciabue, 
2004). These elements are: 

 
�  Physical sources, such as equipment, materials, interfaces and machines, 

which are termed Hardware (H). 
�  Rules, regulations, laws, procedures, customs, practices and habits 

governing the way in which a plant or a machine is operated, called 
Software (S). 

�  Social, physical and technical aspects of working contexts, called 
Environment (E). 

�  Interaction with other human beings, called Liveware (L). 
 

The SHELL taxonomy is very flexible and useful for studying the links existing 
between persons, organisations and society. In MODURBAN-SDS it is very simple 
and needs to be further developed. 
 

o The functions of “Import” and “Export”, currently provided by MODURBAN-SDS, 
allows the exchange of occurrence data between systems which have installed the 
application itself. In particular the function “Export” allows the user to create a file 
which contains all information about an occurrence stored in MODURBAN-SDS. 
Hence, only files of this type can be imported in an other system which uses the same 
tool through the apposite function of “Import”. 

 
o Currently the information stored in MODURBAN-SDS can be visualised and 

managed by all users who can access the application. This implies, for example, that 
the Data Entry user can see and modify the data related to the identification and 
classification of occurrences, not only the data related to the compilation of form. 

 
Starting from these limits, it is possible to suggest the following future developments: 
 

o Implementation of complex analysis tools with: 
 

�  the definition of “Events”; 
�  the development of the “Event time line”; 
�  the formulation of risk analysis with advanced methods. 
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o Expansion of the existing taxonomy by taking into account the Aviation domain like 
reference model. In fact in the Aviation domain a classification system for the 
occurrences has already been developed and is based on a specific taxonomy which is 
called ADREP 2000 (Accident/Incident Data Reporting) (ICAO, 1997). Also in urban 
guided transport domain it is necessary to develop a specific integrated taxonomy 
between human factors and system. 

 
o Development of a tool ad hoc which allows the exchange of information between 

different systems and, in particular, manages the import of occurrence data from 
existing databases to MODURBAN-SDS. 

 
o Development of different levels of access to the application in order to give specific 

permissions to each user. In this way the operations of occurrence management are 
simplified because each user can see and modify only specific areas of MODURBAN-
SDS.  

 
In general, being this version of MODURBAN-SDS only a preliminary version, the 
operation of starting to use the application for collecting data about accidents and 
incidents of different criticality is a necessary and very important step. In this way 
MODURBAN-SDS can be examined in detail and adjusted according to the specific 
needs of the operators. 
 
For the same reason, even the examination of the lists of classification presented in the 
subclause 4.1 is an important step of work which can be performed in the future. 
 
 
 

4.3.       Conclusions 
 
Even if much work can be still done, it is possible to conclude that with the development of 
MODURBAN-SDS, the expectations of operators about a new, easy and complete reporting 
system have been almost totally satisfied. In particular: 
 

o The application has been created starting from existing tools for collecting data about 
accidents/incidents within the urban guided transport system. In this way it represents 
a new improved reporting system which includes almost all meaningful functionalities 
already used in European countries. If some functionalities are missing, they can be 
easily introduced because the application is flexible and ready to be expanded. 

 
o The application can be easily customised according to the needs of the specific 

organisations. 
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o The application is very simple to use. From a technological point of view, it is 
characterised by input controls which are easy and immediate for users. From a 
graphical point of view, it is clear and well organised. 

 
o The application allows to follow the entire process of management of occurrences. In 

particular: 
 

�  The sections “Form” and “Documents” cover the step of data entry. They 
have the purpose to collect all initial information about occurrences.  

 
�  The section “Occurrence Identification” covers the step of analysis and 

classification of each occurrence.  
 

�  The tools “Filters” and “Trends” allow to perform simple statistics and 
trend analysis.  

 
On the basis of this distinction, different levels of competencies and experiences are 
required from the users who utilise MODURBAN-SDS: 

 
�  The Data-Entry profile does not require specific competencies apart from a 

generic knowledge of the application. 
 
�  The First Level Analyst, who performs the step of analysis of the single 

occurrence, must have competencies and experience which allow to 
correctly classify the occurrence itself. 

 
�  The Second Level Analyst, who provides meaningful results by 

aggregating data about several occurrences, must have specific 
competencies in Risk Assessment and Human Error Assessment. 

 
o Data can be easily extracted from the application and analysed in details. 

 
o Even if the narrative section is still present in MODURBAN-SDS and is important for 

the description of the event and for analyst’s comments, the application is 
characterised by the presence of many other fields that describe specific aspects of the 
event. In this way MODURBAN-SDS is less reliant on textual description of events 
than other existing reporting systems. 

 
o MODURBAN-SDS gives the possibility to communicate data about an occurrence to 

local transport authority directly from the application. 
 

o The flexibility of the application gives the possibility to store data not only about 
major events, such as accidents, but also about minor events and near-misses. These 
types of events are very meaningful for the complete analysis of data about 
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occurrences. In fact it is well-know that the collection of data uniquely when an 
accident occurs is totally insufficient to create an adequate statistical base for analysis. 
According to the well know “iceberg” approach, for each accident many more minor 
events or near-misses take place. 

 
In conclusion the added value of the tool in respect to the other existing reporting systems is 
that MODURBAN-SDS is a tool which provides the company the possibility to obtain quick, 
satisfying and consolidated answers to questions about safety, reliability, risk and trends. 
Moreover, this database can accommodate data from reporting not only about major events, 
such as accidents and serious incidents, but also about minor events and near-misses.  
 
If, in the future, with the implementation of the necessary developments, a common and 
complete taxonomy will be available, shared and accepted by all companies of the domain, it 
will be possible to perform statistical safety studies at a national or even European level.   
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