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1 
General
The SAD module is assessed 70% by course work and 30% by examination. The course work consists of 4 parts, outlined below. Parts one and two are to be completed in semester one, parts three and four are to be completed in semester two.  The examination takes place in exam week at the end of semester 2
The aim of the case-study based assessment is to ensure that, working together in groups of three or four, you apply the tools, techniques and structured approach that are presented in the module, to an (almost) real-life scenario. The initial use is to describe, analyse and identify improvements to an existing situation, presented  in the case study. You will then, following feedback on your initial attempt, use similar tools, techniques and approaches to describe, design and partially implement a new system that not only addresses shortcomings of the existing system(s) but also incorporates changes in the case-study environment. 
The parts of assessment for submission (ie non-examination-based assessment) are as follows:

1 A group report detailing the current situation for the scenario detailed in the case study (20%).

2 A group presentation of the report findings (10%).

3 A group report detailing the proposed solution for the scenario detailed in the revised case study (having taken into account feedback from the first report submitted) and documentation of a prototype of elements of the proposed system (30%).

4 A group demonstration of a prototype of key elements (detailed in section 5.1.2) of the proposed system (10%). 
Both group reports will be subject to peer-assessed moderation.

2
Blunderbirds Are Go! - Case Study
2.1
Introduction





Blunderbirds is the operational arm of the International Rescue organisation. International Rescue was conceived and founded, in the heady days of the space-race, by the millionaire philanthropist Jeff Racy, using his personal fortune accrued, during and after his glittering career as an astronaut. This was a time when technology and altruism were more likely to be combined than in the much more hard-nosed, commercial times that followed.

Jeff was dismayed at the lack of resources that were available internationally to cope with situations where human lives were endangered by natural disaster and/or technological failure. Lives were often lost when they might otherwise have been saved by the timely intervention of appropriate technology, operated by skilled and committed personnel. Being independently wealthy and a person of action, Jeff knew he was in a position to rectify this unsatisfactory state of affairs. 

He conceived of an independent organisation that would provide the required rescue service to anyone who was in need, anywhere in the world, at no cost to them and regardless of nationality, race colour and creed. The skilled and committed personnel required to operate the service would be his own offspring – brave and daring individuals upon whom Jeff could depend absolutely. Jeff’s children would be supported by a number of trusted family friends. The technology could be provided by major engineering organisations, as a research and development activity.
In conjunction with the perfectionist scientific genius, “Drains” (Hiram Backenhacker) Jeff’s dream started to become reality. Together they commissioned a number of advanced machines, including aircraft, spacecraft, submarine and land-based equipment which, when piloted and operated by Jeff’s children, would provide the required communications and rescue service. This would operate from the Racy family home in the South Pacific, Racy Island. After much consultation with the altruistically inclined heads of major engineering corporations, the machines were manufactured, free of charge, according to Drain’s designs. These corporations also committed to providing the necessary spare parts, fuels, lubricants and other consumable items, as well as the expert staff, to ensure that the machines were properly maintained, free of charge for the foreseeable future.
The machines provided included:
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Blunderbird One
A fast, manoeuvrable aircraft with state of the art propulsion, navigation, surveillance and communication equipment. This craft is usually first to reach the scene of an incident, where it’s pilot, Scott Racy, assesses the situation, provides detailed information from the scene (such as accurate location information, video footage, sound, etc) directly to the secret Blunderbirds’ base, decides which other resources are required and subsequently coordinates the activities of the other Blunderbird craft and personnel as they carry out the rescue.
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Blunderbird Two
A large freight-carrying aircraft designed to transport International Rescue’s ingenious rescue and heavy engineering machinery from its secret base on Racy Island to the scene of an incident. The entire central section of the craft carries one of a selection of six interchangeable pods, each housing the many different specialised rescue machines used by the International Rescue team. Blunderbird Two is usually piloted by Virgil Racy.
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Blunderbird Three
The shuttle space-craft that allows frequent changes of personnel, equipment and provisions on Blunderbird 5, the space-based “listening Station” of International Rescue. Blunderbird Three is launched from a secret silo on Racy Island and is usually piloted by Alan Racy.
Blunderbird Four
The fast, agile and flexible submersible craft that enables International Rescue to carry out submarine rescues. Although much smaller than other Blunderbird craft, Blunderbird Four invariably plays the key role in underwater operations. The craft is transported to and from rescues by Blunderbird Two, safely cocooned inside pod four. Blunderbird Four is usually piloted by the aquanaut and champion swimmer Gordon Racy
Blunderbird 5
The heart of International Rescue’s communications network. Orbiting in a secret geostationary orbit, the space-station, Blunderbird 5, maintains a constant vigil across the globe, monitoring every radio transmission, mobile telephone call and SMS message for distress signals in any language using a range of active and passive hardware and software filters. There is a constant human presence on the space station, usually provided by Alan and John Racy, as swift, intelligent interpretation of distress signals and rapid determination of subsequent action is often required in order to generate the timely and apposite of responses necessary to save lives. John and Alan Racy take turns in the satellite, often for a month at a time.
Other ingenious, innovative and robust specialised rescue equipment was also provided, initially to establish the operation and subsequently as required.
2.2
Blunderbirds’ Operational Activity

The Blunderbird craft are deployed as required by the rescue controller of the day. Craft will routinely cover considerable distances and be in use for considerable time during a rescue operation. When a distress signal or call has been received and/or intercepted, the rescue controller makes a judgement about which craft is most appropriate for the task and this craft is despatched to the rescue scene. If doubt exists about which resources might be required, as is usually the case, Blunderbird One is despatched, as a first response, on a reconnaissance mission. The result of this mission is to assess the rescue requirements first-hand and thus bring the appropriate resources to bear.
2.3
Maintaining the Craft

To ensure that the appropriate craft are available when they are required demands an effective and frequent inspection and maintenance schedule. Key information is gathered about all Blunderbirds craft and equipment after every mission, whether it is a training mission or a “real” rescue operation.  In addition, routine inspections are carried out at regular intervals - daily, weekly, monthly and always after 25, 100, 250 and 500 hours of operation.  
Individual components, sub-assemblies and operational systems are subject to inspection and tests of different types at different frequencies. The schedules and the details of the inspections and tests are defined by the manufacturers and suppliers but carried out by International Rescue’s highly trained teams of maintenance engineers. Maintenance engineers may work only on craft, assemblies and components for which they have been trained and are certified to do so. To ensure the highest quality of service, this constraint is rigidly enforced. 

The results of inspections and tests are documented and the originals are stored in filing cabinets in the maintenance team office on Racy Island. This task is facilitated by the fact that all components, sub-assemblies, assemblies and craft each have a unique identification code, against which all relevant information is stored and recorded. Lists are kept for each sub-assembly, assembly and craft which identify precisely which components make up which sub-assembly, which sub-assembly makes up each assembly and which assemblies comprise each craft. It is often the case that a craft will also be built from components and subassemblies as well as full assemblies. 
One copy of the maintenance monitoring documents is submitted, on a weekly basis, to the manufacturer of the component, sub-assembly, assembly or craft in question so that they can monitor the performance, a key part of their research and development program.. A summary of the results of the maintenance activities and their results is assembled and submitted to Drains who also carries out his own performance and trend analyses, the results of which provide the basis for meetings with the suppliers.

Drains has regular meetings with the engineering and scientific staff of the Blunderbirds’ manufacturers and suppliers. At these meetings the creators and users of the Blunderbird craft strive not only to learn as much as they can from the crafts’ operational performance and use of consumable items but also to optimise the maintenance schedules of the craft to avoid operational failure and thus maximise availability. Items which are wearing, being consumed or even failing more frequently than would be expected are redesigned. The performance of the modified component is subsequently monitored closely by enhancing the maintenance schedules. Opportunities to experiment with new materials and techniques are seldom squandered.

When an item needs to be replaced or stocks of consumable items need to be replenished, this is noted by the maintenance engineers as they become aware and then consolidated on a weekly basis by  Tin Tin, the daughter of Kyrano and half-niece of the evilly intentioned Hood. New and replacement components and consumable items are ordered either directly from the original suppliers by fax or, in the case of components from suppliers who are no longer able to supply free-of-charge, from the replacement suppliers, also by fax. It is often also necessary to send technical drawings and other technical information to the replacement suppliers when an order is placed. The order details are clipped to a clip-board ready to be checked against the delivery of the order when it arrives.  For deliveries that require payment to the supplying organisation, an invoice is received and payment is made by Kyrano writing a cheque for the invoiced amount and then posting it to the organisation that has supplied the goods. Payment is made only when the receipt of the goods has been confirmed as satisfactory in terms of both quality and quantity. 
There are currently no computerised systems in place to support the operation and maintenance of International Rescue and their craft. Extensive use of the Internet  is made, however, for research and publishing and also to facilitate direct communication between International Rescue and other people and organisations, no matter where they are based geographically.

2.4
Further Information

Further information on similar organisations can be found at:

http://www.sylviaanderson.org.uk/html/thunderbirds.html
and

http://www.thunderbirdsonline.com/site/
3
The Task (for semester 1)
Your team is required to carry out an analysis of the existing non-computerised system(s) that are in use and the data that they require to support all aspects of Blunderbird operations and the necessary support activities. The detailed deliverables resulting from this work are defined below.
3.1

A group report detailing the current (physical) situation for the scenario detailed in the case study.  To be handed in by 15:30 on Friday 5th December 2003


(20%).

This must include:









· A process model which will include:






(10%)

· A statement of the aim of the current administration system(s)




· A levelled set of data flow diagrams (DFDs) for the current physical system which will include:

·  a context diagram 

· a level one DFD
· subsequent levels of DFD for one level 1 process of your choice. This process will be decomposed to succeeding levels as appropriate. The following should be included in your documentation, for all DFDs:

· Process descriptions (where applicable)

· Data flow descriptions

· Data store descriptions (where applicable)

· External Entity Descriptions

· A data dictionary that lists all data elements that are required to support the current processes and satisfy their information requirements:














(4%)

· A detailed problem/requirement list in the form of a Word table with each problem/requirement numbered.

















(4%)

· An allocation of peer assessment points to quantify the contribution of group members.

Additional marks will be awarded for the report for professionalism, quality of presentation and adherence to the module reporting standards.





(2%)

NB
It may be the case that you need more information, or clarification of the information that you do have, to create accurate Process models and a data dictionary. If the additional information can not be found in the case study, do not hesitate to ask your tutor who will either clarify the issue there and then or will refer the query to the module leader who will clarify the issue. All responses will be published in an “Assignment FAQ” area on the SAD module Blackboard web-site. The idea of this is to supply consistent information to all students who are taking the module. This FAQ area is a good place to start when trying to resolve your own queries – it may well be the case that your particular query has already been posed by someone else and answered as an FAQ response, to your satisfaction.

It is not necessary use a CASE tool to create diagrams but you will not be penalised for this if one is used.

3.2 A group presentation of the findings of the report, to take place between 
Monday 8th December 2003 and Friday 19th December 2003 inclusive.

(10%)

The presentation should focus on identifying the short-comings of the existing situation and the requirements of the organisation and should also identify possible solutions. It is required that presentation software will be used, either directly or to produce acetates.

Where a group fails to attend their presentation, no marks will be awarded for the presentation and no marks awarded for the group report.
4
Changes In The Operational Environment (to be considered only for the Semester 2 assignment)
Since the initial design, creation and operation of the Blunderbird craft, a number of small- and large-scale changes have taken place. These changes influence the operations of International Rescue and include the fact that:
- Nuclear power, the original main power supply for all Blunderbird craft, is no longer able to be used in mobile devices anywhere in the world. Disposal of reactor materials (including spent fuel) has become and remains a major ecological issue. 
- The original, traditional power sources that are now used exclusively to power the Blunderbird craft are now considered too “dirty” for 21st century operation in most areas of the world. Switzerland has even forbidden International Rescue from operating their craft in Swiss air space. 
- Funding crises, due to various stock market crashes and a general economic downturn, have made International Rescue short of money and keen to explore cost-saving and cost-recovery options whilst striving to maintain the organisation’s philosophy of a free service for all-comers at the point of delivery. To this end, agreement has been reached between Jeff Racy and the United Nations, who have passed a special resolution, binding for all nations. This resolution is effective from 1st January 2004 and demands that the cost of rescuing a citizen (of any nationality) is reimbursed, in full, directly to International Rescue, partly from the government of the country in which the rescue takes place and partly from the government of the country of which the rescued person is a citizen. 
The resolution details that 70% of the cost of the rescue be met by the government of the country in which the rescue has taken place and that 30% of the cost of the rescue is met by the government of the country of which the rescued person is a citizen. International Rescue will have to submit to the UN, each month, a detailed breakdown of the costs per person incurred from each rescue, the country in which the rescue took place, the total cost of the rescue, the number of people rescued and the nationality of each person rescued. These costs are summarised for each month according to the country which is liable for meeting them. Examples of the forms that are to be used for this purpose are found in Appendix A and Appendix B. The UN passes the cost detailed to each nation involved for direct payment to International Rescue. Any queries and discrepancies in payment are handled directly between International Rescue and the government of the country concerned. Kyrano has assumed responsibility for reconciling the values of payments that are actually received against the amounts that should be received, according to International Rescues own records, on a monthly basis. Any discrepancies, especially arising with consistently bad payers, are notified directly to the country concerned and also to the UN who are charged with taking corrective action. 
- Due to the ever-tightening financial constraints on manufacturing organisations, the original creators and maintainers of craft are no longer in a position to provide everything free of charge, as was originally intended. In order to continue the spirit of their original philanthropy, they are, however, still willing to make drawings, technical specifications, further technical information/files etc available to International Rescue, and thus to their new suppliers, so that components etc can be manufactured, supplied and maintained by other third-parties.

Advances in materials and technology, particularly mobile and GPS technology, have generally been able to have been incorporated into the Blunderbird craft as they have happened, thereby keeping the craft nominally up to date

5
Your Task (for the semester 2 assignment)

Your team is required to carry out an analysis and design exercise of the proposed system(s) to be used, together with the data that they require, to support all aspects of Blunderbird operations and the necessary support activities. This will be supplemented by the creation of a prototype of some computerised elements of the proposed system. The detailed deliverables resulting from this work are defined below.

5.1
Detailed Description of Semester 2 Assignment Deliverables 

5.1.1
A group report detailing the proposed solution for the scenario detailed in the case study (having taken into account feedback on the first report submitted in semester 1 together with the requirements of the changed world in which the system(s) will operate). 
(30%)
The report to be handed in by 15:30 on Friday 2nd April 2004




This must include:

1. A process model.








(8%)

The model must include:

1.1. A context diagram







1.2. A statement of the aim of the proposed computerised system

1.3. A levelled set of data flow diagrams 
This must include, for the Context Diagram, the Level 1 DFD and for subsequent levels of DFD that decompose one Level 1 process of your choice only

1.3.1. Process descriptions

1.3.2. Data flow descriptions

1.3.3. Data store descriptions

1.3.4. External Entity Descriptions

2. A data model detailing the structure required to support the proposed system.











(12%)

The model must include:

2.1. An appropriately normalised entity relationship diagram
2.2. An attribute list for each entity, including the identification of primary and foreign keys
2.3. Details of the tables and relations that were required, in the development of the prototype, to implement the data model described in 2.1 and 2.2.  A commentary on the design and implementation decisions and compromises that were made should be included.
3. A description of how the issues detailed in the scenario (and in the problem/requirement list) have been resolved (or not). This should include a description of the hardware and software to be used in the implementation of the system as well as related issues such as system and data access and security, performance considerations, legal issues and other related non-computing issues.


















(5%)
4. An allocation of peer assessment points to quantify the contribution of group members.

5. Additional marks  will be awarded for the report for professionalism, style, quality of presentation and adherence to the School of Computing reporting standards












(5%)

NB
All diagrams must be constructed using the SELECT SSADM Professional CASE tool. 

It may be the case that you need more information, or clarification of the information that you do have, to create accurate Process and Data models. If the additional information can not be found in the case study, do not hesitate to ask your tutor who will either clarify the issue there and then or will refer the query to the module leader who will clarify the issue. All responses will be published in an “Assignment FAQ” area on the SAD module Blackboard web-site. The idea of this is to supply consistent information to all students who are taking the module. This FAQ area is a good place to start when trying to resolve your own queries – it may well be the case that your particular query has already been posed by someone else and answered to your satisfaction as an FAQ response.
5.1.2
A group demonstration of a prototype of the following elements of the proposed system: 









(10%)

To take place between Monday 19th April 2004 and Monday 30th April 2004 inclusive












It is required that a prototype, is built  in Microsoft Access, tested and demonstrated.  The prototype will include the following

:

· A form or forms to allow the capture and amendment of information pertaining to a rescue

· A form or forms to allow the capture and amendment of information, particularly nationality information, pertaining to the people rescued in each rescue

· The display of information pertaining to a particular rescue, including basic details of the people rescued

· The production of a report, for submission to the UN, which details the costs for which each nation is liable in any one month. 

The prototype should be well tested and should focus on the functionality, usability and interface design of the prototyped aspects of the computerised elements of the solution. 

Where a group fails to attend their demonstration, no marks will be awarded for the demonstration and no marks will be awarded for the report.

Appendix A - Example Of Rescue Summary Sheet (for collation on Racy Island)
	Details of Rescue

	
	
	
	

	Date of Rescue
	Duration of Rescue
	Country of Rescue
	Location of Rescue

	18.11.2001
	17 hours
	UK
	Machynlleth, Wales

	
	
	
	

	Brief Description Of Incident

	Coach driver suffered fatal haemorrhage. Coach drove off road, through wood and into shallows of lake when taking a mixed group of diplomats to visit the Centre for Alternative Technology. Conventional rescue not possible as specialised lifting equipment could not be brought to site on time, emergency exits were jammed, windows were armoured so could not be smashed  and the coach was slipping further and further into the depths of the lake. Involvement of the Hood not suspected.

	
	
	
	

	Report compiled by:
	Date

	Virgil Racy
	19.11.2001

	
	
	
	

	Number rescued
	45
	
	

	
	
	
	

	Nationality
	Number
	
	

	German
	2
	
	

	Belgian
	3
	
	

	UK
	14
	
	

	US
	26
	
	

	
	
	
	

	
	
	
	

	Total Cost of Rescue ($K)
	Costs Due to BB1
($K)
	Costs Due to BB2
($K)
	Costs Due to BB3
($K)

	160
(= 48 + 112)
	25
	31
	38

	
	Costs Due to BB4
($K)
	Due to BB5
($K)
	Cost Due to Other Craft ($K)

	
	0
	11
	16

	
	Costs Due to  Racy Island ($K)
	Costs Due to Other Sources ($K)
	

	
	33
	6
	


Appendix B – Example Monthly Summary Of Rescue Costs (for submission to UN)
	Month
	Year

	January
	2004

	
	

	Country
	Cost per country
($k)

	Afghanistan
	73

	Belgium
	146

	Germany
	253

	Japan
	873

	Korea
	34

	Malaysia
	23

	Netherlands
	125

	Romania
	47

	South Africa
	32

	Switzerland
	98

	Tanzania
	279

	UK
	23

	USA
	4769

	Vatican City
	19

	Venezuela
	435

	Zambia
	647

	
	

	Total (month)
	7876
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