Incident Management System


Abstract
This report describes a final year project to design and implement an Incident Management System.  Incident Management is an important area because it aids in the organisation and understanding of vast quantities of information relevant to a specific incident.  An example of an incident is an aeroplane crash where the thousands of pieces of information need to be ordered so that they may be easily identified and efficiently used.  The aim of this project is to develop a system to allow relationships to be drawn between hypothesis and evidence.
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1. Introduction

Attached to any incident there are many pieces of evidence.  These may be used to support or contradict hypothesis regarding the cause of the incident and from the hypotheses a conclusion must be drawn.  The links between evidence and hypothesis can be very complicated i.e. a piece of evidence that supports one hypothesis may contradict another and any single piece of evidence may also be used more than once.

At present there are few systems that will allow collaboration of evidence to such a degree.  Many of these systems that store information and access them, using simple searches to identify key words.  There are also systems that can shuffle information to allow the most probable solution to be determined.  However, neither of these systems can be checked to allow the conclusions to be validated.

The system that is described in this report has extensive generality and so may be used for more than one application.  Some of these applications include faultfinding, teaching, in help desk situations and in the analysis of accidents.  Some of these applications are explained in the section 2.

1.1 Location
The original problem is of engineers not being able to correct faults efficiently. For the prototype of this system I will be focusing on fault finding situations, this is the basic model of the system that may then be manipulated to fit many different situations and tasks.

The solution to this problem will be used on a desk top computer that the on call engineer has as standard equipment.  Amongst other things the computer contains the software Windows 98 and Internet Explorer.  These are standard and all engineers are familiar with them.  Remote access is not required, as the database should only be accessible to authorised engineers.

As the unit must be portable, all of the necessary information must be stored on the computer.

The main advantage of the proposed system is that the information held by the database may be searched in an unstructured way.  In many cases, information about any incident exists but how to tie in that information may not be immediately apparent.  The idea is that there is not just one way to search the database but several ways in which the information can be manipulated.

The aims of this project are to create a unique system that allows the analysis of information in an unstructured way and enough flexibility to allow a system to be used for many different tasks.

This report will look at existing systems and assess weather they are a feasible solution to the problem.  Also the report will look at the technologies that may be used to solve this problem and decide which will be the best options.

The rest of this report is broken down into six more chapters.  Chapter one has given us a brief introduction into the proposed system and the situations where may be used. Chapter two investigates the background to the problem and explains the generality of the system.  It also mentioned some of the existing systems that do just one of the tasks for which the proposed system is intended.  Chapter three explains exactly what requirements such a system would have.  Chapter four describes the architecture of the proposed project, looking at existing technologies and evaluating them for their feasibility.  Chapter five describes the design of the system. Chapter six describes the implementation of the system.  Chapter seven contains an outline of how to use the proposed system.  Chapter eight contains the evaluation for the system and identifies any point raised by this.  Chapter nine contains suggestions for further work that may be carried out on the project to improve or diversify it.  And finally, chapter ten contains a summary of the project, any problems encountered and suggested improvements to the system.

2. Background

2.1 Other Solutions

There are currently a number of solutions in existence, although many of them are not commercially available.  They are designed mainly to be used in fault finding situations.  One example of these systems is currently used by British Gas Engineers when tackling domestic boiler systems and alarm systems.  Very little information is available about this system, however the system follows logical routing to draw conclusions about various faults.  This logical ‘thinking’ allows little room for manoeuvring when cross referencing is needed.

There are also teaching aids available on the market but these are designed for teaching in the more traditional sense.  The ‘style’ in which they direct the student, is predetermined by the supervisor of the project.  Also, they may only be used as a teaching aid and have no other diverse characteristics.  One Example of this is OASIS:

“OASIS (Objective Alignment System in Schools) is a dynamic curriculum database vertically-aligned with the Texas Essential Knowledge and Skills (TEKS) and the Texas Assessment of Academic Skills (TAAS)”.

This is a purely academic system that is used in schools, there was no working example available but the facilities listed are aimed at teaching to a specific style and would not allow deviation from the curriculum.  Further information can be found at http://www.oasisedu.com/about.htm.

Another system that is around to help study medicine, not just conventional medicine, is the Hompath Academic:

“HOMPATH ACADEMIC, a software that is the new path to learning with it's revolutionary way of helping you study and absorb new remedies, compare and contrast them, create your own Materia Medica and get to your Similimum.
The challenging model exam papers and vivas as well as the case taking and interview techniques leave you confident and clear making exams a breeze.”


Some of the features include;

· PRIVATE


PRIVATE "TYPE=PICT;ALT=Button"More than 40 useful books.
Repertories, Special Repertories, Miasms, Materia Medicae, Organon and Philosophy, Therapeutics and Pharmacy, to mention a few.


· PRIVATE


PRIVATE "TYPE=PICT;ALT=Button"Easy graphical user interface.
Extremely user friendly and designed for the novice.


· Fast intelligent global search.
A smart tool that makes quick conversions of common queries into answers in the rubric language.

· PRIVATE


PRIVATE "TYPE=PICT;ALT=Button"Powerful repertorization and analysis strategies.
Look at a case from various points of view and come up with unknown or rare remedies applicable to a case.

There are also additional facilities to the system to help with exam and revision techniques.  These are added to a separate part of the system.  For more information go to:
http://www.hompath.com/academic.html
Both of the above systems do not have the diversity needed in the solution to this project.  They are designed specifically for one task and are not flexible enough to allow the unstructured searches needed.

The proposed system will not be designed as an expert system as the constraints are too apparent.

2.2 Unique Attributes of the Proposed System

This system will differ from any existing systems in several ways.  The first is that it will be suitable for a number of different tasks including situations requiring more than one solution, There are currently no systems that are flexible enough to be used for many tasks within an organisation.  E.g. if the system was used by an alarm company, it would be used as a fault finding aid and also to train engineers.  A customer database could be added to allow each engineer access to more valuable data.

Another attribute would be that all links are made independently of any other links in the database.  Unlike any existing teaching aid, there will be no predetermined paths for the system to follow so that the user may take the system in any direction they choose, this will ensure that the aid is relevant to the problem in hand.

The interface will be flexible enough to allow any type of search, including the most vague searches, right down to displaying a list of all of the information stored in the database.

The interfaces will be simple and easy to follow and will require little or no training for the user.

3. System Requirements
This system is primarily in two parts, the first part is that which allows the user to browse the evidence and associate it with hypotheses and the second part allows a user to browse the list of hypotheses and display the relevant evidence so that a conclusion may be drawn.

The following attributes should be present in the proposed system:

· User Interface

The user interface must be simple to use and easy to understand.  It should contain fields of relevance to all queries and display the returned items in a comprehensive manner.

The query interface and the display interface do not necessarily have to be the same.  If the returned information is better displayed in a separate window then that should be taken into consideration.

· Evidence Database

This will contain all of the evidence about any particular event. It will also contain simple reference links to the hypotheses that the evidence supports and contradicts. The database will be accessed by the user to retrieve information and also by the hypothesis database.  The information may be of various types, both text and graphics.  The database must be able to handle editing of data through the query request.

· Hypothesis Database

The hypothesis database will contain all of the hypotheses and simple reference links to the evidence that relates to it.  This database will also be accesses by the user and the evidence database.  Also the ability to handle the editing of data through a query must be present.  This database will be of the same type as the evidence database.

· Query System

This will be used to obtain the relevant information from the databases.  This will be called via the user interface and so must be compatible with both the user interface language and the database software.

· The information held in the databases need only be available to the engineer with the on call computer.  The database does not need to be accessible through the internet.

4. System Description

The system allows diverse searches of any given databases.  The interface that has been designed to do this contains the options for three possible searches.  Two of these searches are active and the third has been added as an option to illustrate how a customer database could be linked to the system.

To access the databases when executing a search, the databases must be open on the desktop.  This is to allow access by the File Maker Pro server when a query is initiated.  Without the databases open, the browser will run but it will contain no information.  The information that is used by the interface comes directly from the databases.  If information in the databases is changed then all the user needs to do to update the information in the interface is simply re-start the interface.

The searches are laid out in the form of tabbed windows that allow the choice of a search by Keys – Key Search, a search using key words – Word Search, and a search through the customer database – Customer Database.

A Labelled diagram of the interface can be found in Appendix A.

The first two fields on the interface are for the engineer to fill in.  These may be used to identify the level of access that the engineer has if the system contains some restricted areas.  The two fields are name and position, (there could be a third field containing a password that would be unique to each engineer).

The System is set up with the most common searches in mind, the keys to all of the evidence, and all of the hypotheses are listed in the choice boxes on the left hand side of the interface.  When selecting a piece of evidence, the selected item will always be of the same format as the possible selections are held in a choice box.

Figure 4.0 shows a screen shot of the system running in an Explorer Browser.  The choice box to the left of the screen is open displaying the list of possible hypotheses that are available at the moment.
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Figure 4.0 – shows an example of the system running in a browser.

Because the Lists contain all possible records, the user may do a complete search of the databases to access any piece of information.  The List contains the key field of the record and the first part of the data, this means that the user can identify the data using both the reference field and a description field.  Once a piece of information has been selected, the data stored in that record is displayed.  E.g. if #H00001# was selected then the hypothesis ‘The fuse is faulty’ would appear in the main display window.  Also the list of supporting evidence would appear in the first choice box on the right and a list of contradicting evidence would appear in the second choice box on the right. This is shown in Figure 4.0.1.
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Figure 4.0.1 – shows the information displayed in the related fields

This is especially useful if the system is being used for managing information about an accident. The hypotheses can be browsed in this window and the evidence reviewed so that a conclusion may be drawn.  Also this may be used when fault finding to allow engineers to search using a piece of evidence to identify what the cause was likely to have been.  Once a key has been chosen from one of the left hand lists, the full data is displayed in the text boxes below.

The buttons on this screen allow the user to clear the current information that is being displayed about data and also the current information plus the engineer information.  The Lists of evidence and hypotheses on the left of the screen will never be cleared.

One advantage of using a list of keys is that the information that the search is based on will always be of the same format and so the user can be confident that no information will be left out of the search due to incorrect syntax or format.

If a user does not know what to look for, then a search can be done using key words to identify data.  The data fields of all of the records in the specified database are searched using one or more key words that are determined by the user.  This can be done by clicking on the Word Search tab at the top of the search screen.  If a word is typed into one of the text fields, a search is made and all of the matching records are displayed.  To display the results, a tabbed pane is used, the first pane contains a list of the keys of all of the matching records.  The following panes are titled with the key of each record and hold the data relating to that record.  An example of the results tab and the search can be seen in figure 4.0.2.
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Figure 4.0.2 – This shows the ‘results’ tab screen of a search.

The individual tabs hold the records that have been returned.  This can be seen in figure 4.0.3.

[image: image4.png]MEIE

J A ‘ Q E 3 ‘ B 2
TR - A
| Acess [ vt mackie\browser_phig il =l @t

|Liks &) Customizs Links €] Free Hotmal ] Windows

LJ0 Mackie

Special Faults Engineer

‘Word Search
Search Evidence for: Search Hypotheses for: fluse

(Rosus | o000t |

The fuse is fauly

o
1 oplt saned [ [ [ Localmtanet
Astart| @co.. | o ) | @Ed] B co.. | ByEw..| BFie..| Etav..| BrMic.| E10e.. | ByEw.] Bres. | 287 | Eiav.[[E0 | Siav.| [ HGBDREB 0334





Figure 4.0.3 – This shows the returned data for a word search query.

Once a query has been completed, the keys of the relevant data may then be used on the ‘Key Search’ tab screen to do a more thorough search, this search will identify all of the related data so that the known links may be used.

The next step would be to introduce a ‘range’ facility.  This would allow an engineer to perform a word search on selected records.  E.g. a search only on the supporting evidence for a piece of data.  The engineer would be able to cut and paste the list into a ‘range’ text area on the word search panel, then a search can be done based on the records listed within the range field.

The third tab is to show how a customer database could be integrated into the searching functions.  It would be an extra facility added to the system when being used as a fault finding aid.  It would allow not only searching using general information about products from the customer database but also customer history.  E.g. if a customer had experienced a recurring problem with their alarm system then this could be identified using the customer database.

Examples of records from the Evidence database (Figure 9.0) and the Hypotheses database (Figure 9.1) can be found in Appendix A.

4.1 Technical Walkthrough

When the system is initiated, two methods called setEvKeys and setHypKeys are called.  These immediately search the open databases and extract all the key fields and the data.  They do this by calling the URL method in the java.net API and initiating the URL so that it contains the database to be searched, the query file and the return format.

Once the database has been established, the query file is called on the specified field to be searched.  An example of a query file for a query on the evidence database is shown in figure 4.1.1.

[FMP_RECORD][FMP_FIELD EvidenceKey, Raw]

[FMP_FIELD Evidence, Raw]

[FMP_FIELD Collected By, Raw]

[FMP_FIELD Date Data was Collected, Raw]

[FMP_FIELD Supports Hypotheses, Raw]

[FMP_FIELD Contradicts Hypotheses, Raw]

[/FMP_RECORD]

Figure 4.1.1 – an example query file

This file is used to inform the Server of which fields to return for each query.  The initialisation queries only have the first two return types in them.  As the other information is irrelevant at this point, there is no reason to return it.

The query file is an HTML file, however, as it is being requested by an HTML query, and the HTML code is stripped out when the server receives it, there is no need to leave the HTML code in at all.  By simply changing the order of the fmp_fields in the query file it is easy to manipulate the order in which the information is returned.

The information is returned with each new field on a new line, however, if the URL was to be directly accessed using a common browser, the information would be returned in an order that was predetermined by the browser.

An example format of the results file for a query on the hypotheses database is shown in figure 4.1.2.

#H00001#

The fuse is faulty

Jo Mackie

13/05/2000

#E00004##E00006##E00001#

#E00001#

Figure 4.1.2 – an example ‘results’ file

This information is then manipulated to give the correct outputs to the user interface.

When a key is selected from either the list of evidence keys, or the list of hypothesis keys, an itemStateChanged method is called which then sets the value of a variable ‘item’ to the value in the choice box.  Using the substring method to extract only the value of the key (without the hash symbols) then reduces this to the correct value for the searches.  E.g. ‘item’ now equals E00001.  The search for this record would involve the example query file shown above (figure 4.1.1).

The File Maker Pro server then uses this to return the information that has been requested and the interface inserts it into the appropriate places.  The actionListeners are then added to the list of related data holding the key lists.  This allows the information to be displayed when one of the keys is chosen.

The Word Search calls the same query files but using a different URL, this URL contains the word to be searched for and searches the evidence or hypothesis fields rather than the key fields.  Again the returned information is manipulated and displayed as appropriate.

4.2 Generality
This system can be used for many different purposes that may all make use of the same data storage system.  In order for the system to accommodate the various instances, it is simply a matter of changing the information stored within the database and choosing the correct primary search method.

There are three main different types of searches, the first is to search for a particular piece of evidence to determine which outcomes the evidence has lead to in the past.  The second is to search the database by looking at a particular outcome and then backtracking to find out what evidence has caused that particular outcome.  The third method is to search the whole database and display all of the evidence until a possible match is found with similar properties to that of the problem in hand. This can also be done from the other end of the problem by browsing the outcomes to find a match to the problem.  Using the information in this way is useful when no immediate connections are made, allowing no predetermined links.

The user interacts with the system through a user interface that must be designed to allow unstructured searches of the database yet still display the information in a coherent manor.  See Fig.4.2.
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Figure 4.2 – Interaction between user and databases.

The diagram also shows how the databases can interact with each other to allow the flexibility needed for the various uses of the system.

4.2.1 Help Desks

Help Desk situations often start of with a specific problem occurring, this is then clarified through a series of questions to try to determine exactly what caused the problem (evidence).  A search of the system would be carried out using the evidence to generate a list of possible problems.  E.g. a computing help desk gets a call from a customer who is unable to save a document, the problem would be error messages appearing when the user is trying to save.  By looking this up in the database a list of outcomes would appear that may include disk full, error in program document already exists and no disk in drive.  From this list the actual cause would be determined.

For this application the interface would be primarily set up to allow a specific search of the evidence database.  Figure 4.2.1 shows the order of events.



Figure 4.2.1 – Order of events occurring during a help desk query.

4.2.2 Teaching

In order for the system to be used for teaching, the primary search must be aimed at the causes (hypotheses) database.  As a trainee is faced with a problem, (s)he must decide what to look for in order to determine the cause.  By searching for the assumed cause, and then anticipating the evidence that would confirm this, the trainee learns what to look for and even the order in which to tackle the problem.

The proposed system can be manipulated to help the trainee to find out if they are on the right track without giving them all of the information.  When a cause is determined by the trainee, then from the list of evidence that is attached to that cause the trainee may search for the evidence that they feel relates to the problem.  By only showing this piece of evidence, the system allows the trainees to think for themselves.

This system may also keep a record of any new occurrences and so become up to date with the cases (practically learning).  The system may alter likely probabilities of outcomes based on information from new events and from other cases.

Figure 4.2.2 shows the order of events that would take place when the proposed system is used in a teaching capacity.



Figure 4.2.2 – Order of events occurring when used as a teaching aid.

4.2.3 Fault Finding

To use the proposed system to aid in fault finding it would require little more than if it was being used on a help desk.  If for example, it would be used by an alarm company to make engineers’ jobs easier, it would only require an additional database containing the records belonging to a particular customer.  This would allow not only general searches relating to alarms but also specific searches that would allow the engineer to determine if this was an ongoing fault with this particular customer.  The customer database would also contain a history of that particular alarm system.  The basic idea could then be used for all alarm companies needing only to add the specific customer databases in each case.  Figure 4.2.3 shows how the customer database would be added to the system.

This version of the system may also be coupled with a teaching system for any organisation, to allow access to further information that may help in determining any problems.  The primary search method, however, may not necessarily be the same as that of the teaching system.  The information in the customer database available to trainees could also be censored if required.  Data such as amount owing or, previous complaints may need to be kept private



Figure 4.2.3 – Order of events occurring when used as a fault finding aid.

4.2.4 Accident Assessment

In order to interpret information efficiently it is necessary to have no predetermined links between evidence and hypotheses.  The proposed system will allow the connection of any piece of evidence with one or more hypotheses, similarly, any hypothesis may have connections with any number of pieces of evidence.  The links may themselves hold information about the connection between the two pieces of data.

When the proposed system is used in an accident assessment situation its primary search method is to access the hypothesis database and then retrieve any information that is connected to the hypothesis.  The type of connection may be specified by the user.

E.g. in the event of an aeroplane crash there are many pieces of evidence that may determine, or rule out, any cause of the crash.  The hypothesis as to the cause may be stored in the database with contradicting and supporting evidence, these may then be used to draw a conclusion to the event.

5. Architecture
5.1 Available Technologies

There are several ways in which this problem may be approached.  The first is to write a database in Java and query the stored information using simple Java methods.  This will not, however, allow for the flexibility that is needed.  Also, writing a database from scratch would take far longer than the duration of the project.  Another solution is to use an existing database.  One example of this is File Maker Pro.  This is a package that is produced by Claris, and has been ported to the P.C. from the Mackintosh and as well as allowing the normal routes of access, it contains a facility to allow access to its databases via a web based interface.  File Maker Pro has its own server within the package, this allows the database to communicate with the internet.  However, by accessing the database using the built in query system, only standard searches and sorts could be done.  Also it is difficult to access more than one database using the same data or during the same query.

There is a common query facility known as JDBC (Java Database connectivity).  This is a facility that Java has access to through an API (Application Programming interface), however, File Maker Pro version 4 does not support an ODBC (Object Database connectivity).  Therefore, if the database were to be used as the storage medium then there would have to be a separate query facility.

There are many database packages similar to this one that have their own built in query languages but the limitations are the same.  The database part of File Maker Pro is one of the best that is currently in existence and has an easy-to-follow manner about it.

To access the database, The system could use the normal interface of the database, but this would not be of any advantage to the user.  The searches forced by database interfaces are usually structured.  The option here is to create an interface that will be easy to follow and will allow the unstructured searches that are necessary.  The interface could be written in many languages but the obvious choice is Java as it is compatible with most packages and it is the language I am most familiar with.

To query the databases, there must be access to more than one database at any one time and there must be no forced searches like the ones imposed by built in queries.  Prolog is a language designed for just this task, however I have had no previous experience of this and would require time to acquaint myself with it.

Another suggestion would be to use HTML (Hyper Text Markup Language.  This is most widely used for writing web pages and conducting searches through search engines.  The advantage of using this is that the search is based on the data given and not on any links that are assumed.

5.2 Technologies used
In a fault finding situation for an alarm company, an engineer would be equipped with a desk top computer containing the packages Windows 98 and Explorer and each engineer is familiar with both of these packages.

It is because of this that I decided to use the File Maker Pro database.  The database can accommodate text, sound and graphics, this will allow the data available to be presented in more than one form.  Although the majority of the evidence will be in text form, it also allows the engineer access to information such as circuit diagrams.  In the event of data being presented in the form of sound, a reference to a file may be stored in the database and accessed through another package.  This may be necessary e.g. in the event of an aeroplane crash, the recording of the pilot’s conversation with ground control may be of interest.

One advantage of File Maker Pro is that access to it’s databases can be obtained through a browser, as long as the databases are open on that computer.  It is because more than one database can be accessed during one query that this is the preferred option.

The interface will not be any more complicated than is absolutely necessary so that the user may access any information that is relevant.  The interface will be written in Java so that compatibility is guaranteed with both File Maker Pro and any, common browser package.  The interface will then invoke separate query programs to carry out the search.

The queries will be done using query file written in HTML.  This will allow all information to be retrieved from the database.  HTML is compatible with the File Maker Pro database and also with Java.  Java has a special API called web that allows java interfaces to interact with the internet.

There is one draw back to File Maker Pro and that is that it has an upper limit on the number of characters that may be sent across the internet to the database.  The limit is 290 characters, however, this will not be a problem as the information that will be sent to the database will only be the value of the relevant key field which is about 7 characters.  

The original idea was to store the information in the databases as hypertext so that links between evidence and hypotheses may be made using the linking facility within HTML.  This is not necessary as, using File Maker Pro, the information can be accessed without using a predetermined search.  Any piece of information may be linked to any other piece of information, including, evidence linked to evidence ad hypothesis linked to hypothesis.  Also some of the information may be opinion and therefore it may be difficult to classify it in order for a link to be made.

As we are running the interface through a browser, there are two main candidates.  The first is Internet Explorer, this is the most widely used commercial browser produced by Microsoft.  The second is Explorer.  This is also very popular and is currently maintained by AOL (America On Line).  This is a far more robust browser and as the engineers are already familiar with the package I have chosen to use this to run the interface through.

The relationships between the various parts of the proposed system and how they interact with each other is shown in figure 5.  The languages that will be used for each of the sub systems will also be shown.







Figure 5.2 – shows the interaction between the elements in the proposed system.

6. Design and Implementation

The system has some complicated connections that are required to enable the flexible nature of the queries.

The events throughout the system are initialised from the user interface when the user types in a request/search.  The commands from the interface call the File Maker Pro serer that connects to the port number specified (in this case the same computer) and then calls an HTML query file that informs the database which information it needs, be it whole records or just one field.

There are a lot of the components of the proposed system that already exist, to develop new versions of these would not be a good idea.  Besides taking up time to develop, there is nothing wrong with the existing components.  Extensive testing of the existing systems means that they may be relied upon and there is support available to help with any difficulties that may arise.

The interface is run through a browser so that the network may be set up to allow access to File Maker Pro’ web resources and the server.
6.1 Design and Implementation of Browser
The browser to be used will be Explorer, this is a package that the engineers are already familiar with and is robust enough to accommodate the user interface.  The browser will be used purely to display the interface, this will allow a ‘mini network’ to be established using the computer’s own IP address (127.00.00) as the network connection.  The system, however, may not be run across the net as it stands as the address will only be valid for the computer that the system is run on.

The browser allows us to use the port connection so that the system can use File Maker Pro’s ability to access data from different databases during the same query.

6.2 Design and Implementation of interface

The interface must be very flexible and allow access to all information from the onset.  There are two main searches that must be possible once the search data is known.  The first is a search of the hypothesis database and the second is a search of the evidence database.  The main attribute of the interface should be ease of understanding.  It was requested that the interface should be self-explanatory.

It should contain the following items:

· A list of evidence – either relating to the current hypothesis or a list of all evidence;

· A list of hypotheses – again, either relating to the current evidence or a list of all hypothesis;

· Display fields to present the information found;

· A clear button that will clear the display fields;

These are the fields that were requested by the engineers during an early planning session.

The interface has been written in Java and makes use of the Swing API that is available.  I chose to use Swing because it extends the standard AWT API of Java and because of it’s additional facilities, the final interface is of a higher quality that is more aesthetically pleasing.  The interface class extends the JApplet class and inplements ActionListener and EventListener.  The applet is accompanied by an HTML file that calls the compiled ‘init’ method in the Java Class.

6.3 Design and Implementation of queries

The queries are in the form of HTML files, these are then used to access the databases.  The queries are called from the user interface and the information that is returned from the databases is displayed in the interface.  The query files are of a set format with changes made to the fields that are referred to and the database that is accessed.
6.4 Design and Implementation of databases

The databases will be used to store the evidence and the hypotheses and also information about the data.  

The databases should contain the following information:

· The date that the information was entered into the database;

· The engineer who discovered the data;

· The data itself;

· A key field that has a unique number and identified the data to be either a piece of evidence or a hypothesis;

· For the hypothesis database:

· A field that holds a list of the evidence that supports that hypothesis;

· A filed that holds a list of the evidence that contradicts that hypothesis.

· For the evidence database:

· A field that holds a list of hypotheses that this piece of evidence supports;

· A field that holds a list of hypotheses that this piece of evidence contradicts.

(All lists of records will be composed of the key fields relating to data)

These can be arranged in any sensible order that would allow inputting the information to be straightforward.  When the information is returned it can be manipulated to fit into any area so the databases themselves only need to be accessed directly when inputting information or new records.
I have implemented the databases using File Maker Pro Version 4.0, this package is capable of handling huge amounts of data and so would be sufficient for almost any company/situation.  The data handling facilities include searches, links between fields in records, so that if one part was edited the change would be universal, outside access to the databases and also direct access to the records.

There will be two databases that hold information about events.  There will be a key field in each database that will hold a unique value for each record.  The key field for the evidence records will be of the form #E00000# and the key field for the hypothesis records will be #H00000#.  This will allow the queries to identify the database of the stored information required and what type of data the information is, weather it is a piece of evidence or a hypothesis.

6.5 The File Maker Pro Server

The File Maker Pro Server is a built in facility of the package and allows the interaction between the browser and the databases.  The server is called by the client which, in this case, is the same machine, the advantage of this is to allow access to the databases through manipulated query files.

7. Testing and Evaluation

I have shown the interface to engineers from the alarm company and asked him to test the functionality and the appearance of the system.  The following results were encountered. The engineers tested the system as a fault finding aid and also as a teaching aid.

The engineers that tested the system were from all aspects of the company, e.g. service engineers and installation engineers.  They were also at different levels in the company, some had more experience than others.  During testing, verbal comments were noted as well as the reactions of the engineers.  The questionnaire was designed so that there was an even number of responses to questions who’s answers were a rating.  This avoided the natural tendancy to veer to the middle option.  The ratings were from 1 to 4.  A copy of the questionnaire can be found in the working documents that are located at:
http://www.lancs.ac.uk/ug/mackie/fyp
7.1 Results of Testing
The users enjoyed the overall aesthetic appeal, and first impressions were that the system seemed self-explanatory and manoeuvrability around the various queries was better than expected.  The layout was commented as being ‘logical’ so that a natural progression through the interface could be enjoyed.  This was rated as being very important from the point of view of fault finding.  The questionnaire that the engineers were asked to complete concentrated on the usability of the system.

The key query facility on the system was said to be mostly, better than expected.  The results showed that it was easy to follow and there were logical progressions through from the first query to the related information queries. One aspect of additional information that was requested was that the possible causes (hypotheses)  could have been prioritised so that if no evidence could be found, there would be an order in which to tackle the possible causes.

Inserting a probability rating into the database and then assigning it an initial value could easily do this.  Then at the end of a job, a note could be made as to which was the actual cause so that the probability of that cause can be adjusted for future reference.

The word based query was also liked by the engineers, however, they agreed that a range of search would be more useful to allow searches of currently recognised groups of information.  It was shown that the word queries also had a logical progression and that the information shown was relevant.

The system was, by all engineers, agreed to be easy to understand and use.  This was one of the main goals of the system.

When asked if there were any features that would improve the overall functionality of the system, one engineer’s comment was that a help facility would allow even the most inexperienced of engineers to use it.

When the optional addition of a customer database was explained, the engineers’ general opinion was that it would be invaluable and help not only in assisting fault finding for specific systems but would also reduce the amount of paper needed to be taken to each job.  It was suggested that the customer database, for large factory systems, could be used to keep track of which parts of the system were due for servicing, and an estimation of how long each service would take so that jobs can be planned more efficiently

.  

During the testing there was a great deal of verbal comments that were observed.  It appeared that the password facility at the top of the interface would be very useful to limit the information that different levels of engineer were allowed access to.  However, it was also noticed that the engineers who liked the facility were the engineers that would have the greatest access to the system and the engineers who were impartial to the idea were those who’s access was likely to be restricted.
On the whole, the engineers agreed that the system would be a valued addition to their resources during fault finding, and the training of engineers.  The system could also reduce the amount of paperwork that was carried by the engineer and would increase the efficiency of the company.

7.2 Further Work

The prototype that has been created is intended for use in a company situation to be used to aid in fault finding.  This could be adapted slightly so that it may also be used as a teaching system.  This would give the system a greater appeal to a larger number of companies.

One suggested improvement could be to include a rough grouping of certain pieces of data so that a blind search may be prioritised by searching those records that are most likely to be of some use.  This would need to be very flexible and it should not take the place of a blind search.

At the moment, the system can cope with the information that is stored for fault finding.  If the system were to be used by a larger company that would require more than one engineer accessing the information at any one time, then it would be sensible to allow the data to be accessed through a remote web browser.  This would require the writing of a program to handle the information that is being returned, should it exceed 290 characters.

One solution could be to write a simple Java program to handle the excess data.  I t would need to pass the evidence in selected pieces and continue until all of the data has been downloaded.

The additional elements that were identified during testing would be fairly easy to implement.  The probability rating for the causes could easily be added and then the causes could be listed in priority order instead of key order.  Also the range to allow word searches of selected data could be implemented by restricting the searches to the information identified by the user.

8. Conclusion

The main problem that I encountered during this project was that time was limited.  There are ways in which the project could have been expanded, given more time.  I encountered problems when trying to view the interface through Internet Explorer and Explorer.  This was the main set back to the project and therefore delayed the development stages beyond it.  Testing was also hampered by the delay as integrating the HTML queries with the interface and the databases, for me, was the most difficult part of the project.

The final system has succeeded, so far as it has met all of the criteria set out by the requirements.  I feel that there are definitely extensions to the project that would be very interesting to explore.  I have enjoyed tackling this project and feel that it has improved my understanding of Incident Management and how to use databases in an effective way, not necessarily in the way that the manufacturer intended.

I have shown that such a diverse system could easily be developed and used in a working environment.  My prototype could be built upon to allow generality with almost any problem of managing information in an unorthodox way.  If the project was to be redesigned from the beginning then one new option would be to use File Maker Pro version 5.  This has its own extensive query language and does not have the limitations of the amount of information that may be communicated.  This new package has been designed especially for web use and includes ‘Instant Web Publishing Capabilities’ to allow manipulation of interfaces and data presentation.  (For more information see the Claris Web site: http://www.claris.com/products/index.html)

The aims of this project ware to create a unique system that allows the analysis of information in an unstructured way and enough flexibility to allow a system to be used for many different tasks.

The testing has shown that the system is both flexible enough to undertake a variety of tasks and that the analysis of information may be done either in a structured manner, or in an unstructured manner.  The conclusion can therefore be drawn that the project has met all of it’s aims and the system itself has met all of the identified requirements.
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Appendix A
Figure 9.0 – This is an example of an Evidence Database record.
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Fuse tested in second lamp - second lamp
worked

Jo Mackie
230172000
#E00002¢
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#H00004%





Figure 9.1 – shows an example of a Hypotheses Database record.
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The fuse is faulty.

Jo Mackie
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Both of the databases will be created using File Maker Pro.
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