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	School of Applied Computing ASSIGNMENT SPECIFICATION 



	Student name:
	     
	Student P number:
	

	Programme:
	

	Lecturer:
	Tim Bashford
	Internal Verifier:
	

	Assignment Title:
	Real-time Systems Design Case Study

	Hand Out Date:
	20/10/15
	Submission deadline:
	[bookmark: _GoBack]11/12/15


	Referencing:
	In the main body of your submission you must give credit to authors on whose research your work is based. Append to your submission a reference list that indicates the books, articles, etc. that you have read or quoted in order to complete this assignment (e.g. for books: surname of author and initials,  year of publication, title of book, edition, publisher: place of publication). 

	Disclosure: 

	I declare that this assignment is all my own work and that I have acknowledged all materials used from the published or unpublished works of other people. All references have been duly cited.

	Student’s Signature:

	Assignments will not be accepted without a signature here
	
Date:
	


	Late submission will result in a late penalty mark, as follows: 
Up to four weeks late, maximum mark of 40% for first attempts and 0% for resubmissions. 
(Academic Quality Handbook 2015/16 7.5 (5))



	Learning Outcomes tested
(from module syllabus)

	Demonstrate a systematic understanding of the concepts of real-time systems and the role they play in the design of such systems.


	Represent a real-time system using established software engineering methodologies

















	
TASK DESCRIPTION



1. A control system is required for a Railway Level Crossing you are required to produce a design based on the following system requirements. 

Using the extended UML 2.2 studied during the lectures/tutorials produce the following:

1. A system context diagram
1. Use case descriptions for each of the use case shown in the use case diagram provided (students may elaborate individual use case in separate diagrams if required). 
1. Elaborations of the use case diagrams (e.g. sequence / state chart / activity, timing diagrams)
1. Appropriate structural diagrams (object / class / package)
1. Appropriate behavioural diagrams demonstrating both collaborative (sequence / activity diagrams) and individual object behaviour (state / activity diagrams).  

1. Identify and select an appropriate use case tool to be used in the development of these models

Railway Level Crossing

A countries rail road network consists of around 50,000 level crossings.  All level crossings must be fitted with safety and signalling technology which has to be developed in accordance to European railway standards.  The following is a  simplified case study of this real-time system based on a paper by Hungar et al [1]. 

[1] 	Tools for the Model-based Development of Certifiable, Dependable Systems, Michaela Hunhn, Hardi Hungar, Doron Peled, Dagstuhl Seminar Proceedings 07241, Internationales Begegnungs – und Forschungszentrum fuer Informatik (IBFI), Schloss, Dagstuhl, Germany 2008. 

System Structure

A simple level crossing with a one way road is composed of at least five parts to be managed by the control system:

1. A gate which prevents road traffic from entering the crossing when a train is within a safety-critical distance from the crossing.  This gate can be raised and lowered to allow cars to cross the line.
1. The road is secured by a set of lights consisting of a red and yellow lamp with known meaning. (Yellow – safe to cross, Red – Stop). 
1. A supervision signal which indicates to the driver the status of the safeguarding equipment – a blinking light indicates that the equipment is still working
1. An activation sensor positioned before the level crossing on the train line (note trains run only one way in this scenario)
1. A deactivation sensor positioned after the level crossing on the train line. 

See Figure 1 [1]. 
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Normal Operation

If the system is set-up correctly and no failure has occurred, the system is in unsaved mode. 

Unsaved Mode 
1. All lights are off
1. The gate is open

An approaching train runs over the activation sensor generating an occupied signal.  When the last axle of the train has crossed the activation sensor it generates a free signal again.  A train activating the sensor results in the system moving into saved mode.  Three seconds after entered saving mode the yellow light must be switched off and the red light switched on. 

Saving Mode 
1. Turn on yellow lamp 
1. Wait 3 seconds
1. Turn off yellow lamp
1. Turn on Red lamp

If no errors have occurred the system will then move to saved mode, on entered saved mode the system indicates that it is operational to the driver of the oncoming train by activating the supervisor signal.  There is a 12 second delay and the gate is lowered.

Saved Mode 
1. Turn on blinking light
1. Wait 12 seconds
1. Lower gate 

The activity of lowering the gate must not last longer than 6 seconds.  Provided this is the case the system moves into the saved mode and gates closed mode.  

While the train or parts of the train are occupying the deactivation sensor it will generate a occupied signal, if the train has passed the sensor will generate a free signal. Immediately after receiving the free signal from the deactivation sensor the control unit (still in the saved and gates closed mode) shall switch off the supervisor light, switch off the red light and after both have been performed initiate opening of the gate. 

Saved Mode cont..
1. Turn off blinking light 
1. Turn off the red light 
1. Raise gate

If the gates are opened in 6 seconds the controller unit moves into unsaved mode. 

If for some reason the train has passed the activation sensor but does not react the deactivation sensor in 240 seconds, the control unit reacts as in the previous case.  That is it switches off the supervisor light and the red light and raises the gate.  

Failure Mode

Once the system is in failure mode it must stay in that state until maintenance is accomplished (and a reset performed).  In failure mode the supervisor signal must always show no flashing light.   

If raising the gate takes longer than 6 seconds and the up position is not reached then the status of the gate must be considered unknown and the system should enter the failure mode. In the case of lowering the gate if the down position is not reached in 6 seconds then the system should stay in the saved mode until it receives a free signal from the deactivation sensor.  After this the system will perform the same actions as moving to the unsaved mode but instead it will entered the failure mode.  A failure of any lamp of the set of lights in the system must immediately enter failure mode.   




	GUIDANCE FOR STUDENTS IN THE COMPLETION OF TASKS



Research-informed Literature (5%)

Marks will be awarded for the use of research towards the identification and selection of an appropriate CASE tool for use in the development of the required models. (5%)

Knowledge and Understanding of Subject (40%)

Marks will be awarded for;
· Correct use of diagrams (using diagrams correctly) (10%)
· e.g.  Not misusing usecase diagrams to show a flow of events
· e.g. Describing objects that move between states using state diagrams rather than activity diagrams. 
· Correct use of symbols in diagrams (10%)
· Use of Real-time UML extensions (20%)

Analysis (15%)

Marks will be awarded for;
· Additional usecase diagrams as required (5%)
· Use of additional diagrams to detail usecase (e.g. object diagrams, sequence diagrams, activity diagrams etc.)  (10%)

Practical Application and Deployment (35%)

Marks will be awarded for;
· Architectural Design (e.g. package, class, object diagrams etc.) (10%)
· Mechanistic Design (e.g. sequence diagrams etc.) (10%)
· Detailed Design (e.g. activity and state diagrams etc.) (10%)
· Analysis of CASE tools for real-time system design (5%)

Skills for Professional Practice (5%)

Marks will be awarded for document presentation and completeness (5%)


SUBMISSION INSTRUCTIONS:

The student should submit a folder containing the following:
1. A signed, copy of the assignment brief with the self evaluation form completed.  
1. A printed copy of the documentation including diagrams as appropriate, this should be suitably bound.
1. An electronic copy via turn-it in (note the brief should not be included in your turn it in submission). 

Note: Remember that a member of staff will read your report, if it is not securely held together or if the pages when opened cannot be read it may affect the mark.
	
                 MARKING CRITERIA AND STUDENT FEEDBACK



This section details the assessment criteria. The extent to which these are demonstrated by you determines your mark. The marks available for each criterion are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.
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	Common Assessment Criteria Applied
	Marks available
	Marks 
awarded

	1. Research-informed Literature 
Extent of research and/or own reading, selection of credible sources, application of appropriate referencing conventions.
	
	

	





	5
	

	
	
	

	2. Knowledge and Understanding of Subject
Extent of knowledge and understanding of concepts and underlying principles associated with the discipline.
	
	

	





	40
	

	
	
	

	3. Analysis
Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection; organisation  of ideas and evidence
	
	

	





	15
	

	
	
	

	4. Practical Application and Deployment
Deployment of methods, materials, tools and techniques; application of concepts; formulation of innovative and creative solutions to solve problems.
	
	

	





	35
	

	
	
	

	5. Skills for Professional Practice 
Attributes in professional practice: individual and collaborative working; deployment of appropriate media; presentation and organisation.
	
	

	




	5
	

	
	
	



	Assignment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	%

	
	Up to four weeks late
	
	

	
	First Attempt?
	
	



	
BACHELORS COMMON ASSESSMENT AND MARKING CRITERIA



	
	OUTRIGHT FAIL
	UNSATISFACTORY
	SATISFACTORY
	GOOD
	VERY GOOD
	EXCELLENT
	EXCEPTIONAL

	Assessment Criteria
	0-29%
	30-39%*
	40-49%
	50-59%
	60-69%
	70-79%
	80-100%

	1. Research-informed Literature 
Extent of research and/or own reading,  selection of credible sources, application of appropriate referencing conventions 
	Little or no evidence of reading.
Views and findings unsupported and non-authoritative.
Referencing conventions largely ignored.
	Poor evidence of reading and/or of reliance on inappropriate sources, and/or indiscriminate use of sources.
Referencing conventions used inconsistently.
	References to a limited range of mostly relevant sources. Some omissions and minor errors.
Referencing conventions evident though not always applied consistently.
	Inclusion of a range of research-informed literature, including sources retrieved independently. Referencing conventions mostly consistently applied.
	Inclusion of a wide range of research-informed literature, including sources retrieved independently.
Selection of relevant and credible sources.  Very good use of referencing conventions, consistently applied.
	A comprehensive range of research informed literature embedded in the work. Excellent selection of relevant and credible sources. High-level referencing skills, consistently applied.
	Outstanding knowledge of research-informed literature embedded in the work. Outstanding selection of relevant and credible sources. High-level referencing skills consistently and professionally applied.

	2. Knowledge and Understanding of Subject
Extent of knowledge and understanding of concepts and underlying principles associated with the discipline.
	Major gaps in knowledge and understanding of material at this level. Substantial inaccuracies.
	Gaps in knowledge, with only superficial understanding. Some significant inaccuracies.
	Evidence of basic knowledge and understanding of the relevant concepts and underlying principles. 
	Knowledge is accurate with a good understanding of the field of study.
	Knowledge is extensive.  Exhibits understanding of the breadth and depth of established views. 
	Excellent knowledge and understanding of the main concepts and key theories. Clear awareness of challenges to established views and the limitations of the knowledge base.
	Highly detailed knowledge and understanding of the main theories/concepts, and a critical awareness of the ambiguities and limitations of knowledge.

	3.  Analysis
Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection; organisation  of ideas and evidence
	Unsubstantiated generalisations, made without use of any credible evidence. Lack of logic, leading to unsupportable/ missing conclusions. Lack of any attempt to analyse, synthesise or evaluate.
	Some evidence of analytical intellectual skills, but for the most part descriptive. Ideas/findings sometimes illogical and contradictory. Generalised statements made with scant evidence. Conclusions lack relevance.
	Evidence of some logical, analytical thinking and some attempts to synthesise, albeit with some weaknesses.
Some evidence to support findings/ views, but evidence not consistently interpreted.
Some relevant conclusions and recommendations, where relevant
	Evidence of some logical, analytical thinking and synthesis. Can analyse new and/or abstract data and situations without guidance.
An emerging awareness of different stances and ability to use evidence to support the argument.
Valid conclusions and recommendations, where relevant
	Sound, logical, analytical thinking; synthesis and evaluation. Ability to devise and sustain persuasive arguments, and to review the reliability, validity & significance of evidence. Ability to communicate ideas and evidence accurately and convincingly.
Sound, convincing conclusions / recommendations.
	Thoroughly logical work, supported by evaluated evidence. High quality analysis, developed independently or through effective collaboration.
Ability to investigate contradictory information and identify reasons for contradictions.
Strong, persuasive, conclusions, justifiable recommendations.
	Exceptional work; judiciously selected and evaluated evidence. Very high quality analysis, developed independently or through effective collaboration.
Ability to investigate contradictory information and identify reasons for contradictions.
Highly persuasive conclusions

	4. Practical Application and Deployment
Effective deployment of appropriate methods, materials, tools and techniques; extent of skill demonstrated in the application of concepts to a variety of processes and/or contexts; formulation of innovative and creative solutions to solve problems. 
	Limited or no use of methods, materials, tools and/or techniques.
Little or no appreciation of the context of the application.
	Rudimentary application of methods, materials, tools and/or techniques but without consideration and competence. Flawed appreciation of the context of the application.


	An adequate awareness and mostly appropriate application of well-established methods, materials, tools and/or techniques.
Basic appreciation of the context of the application.

	A good and appropriate application of standard methods, materials, tools and/or techniques.
Good appreciation of the context of the application, with some use of examples, where relevant.

	A very good application of a range of methods, materials, tools and/or techniques.
Very good consideration of the context of the application, with perceptive use of examples, where relevant.
Evidence of some innovation and creativity. 
	An advanced application of a range of methods, materials, tools and/or techniques.
The context of the application is well considered, with extensive use of relevant examples.
Application and deployment extend beyond established conventions.  Innovation and creativity evident throughout.
	Outstanding levels of application and deployment skills. Assimilation and development of cutting edge processes and techniques.

	5. Skills for Professional Practice 
Demonstrates attributes expected in professional practice including: individual initiative and collaborative working; deployment of appropriate media to communicate (including written and oral); clarity and effectiveness in presentation and organisation.
	Communication media is inappropriate or misapplied.
Little or no evidence of autonomy in the completion of tasks.
Work is poorly structured and/or largely incoherent.
	Media is poorly designed and/or not suitable for the audience. 
Poor independent or collaborative initiative.
Work lacks structure, organisation, and/or coherence
	Can communicate in a suitable format but with some room for improvement. 
Can work as part of a team, but with limited involvement in group activities. 
Work lacks coherence in places and could be better structured.
	Can communicate effectively in a suitable format, but may have minor errors.
Can work effectively as part of a team, with clear contribution to group activities. 
Mostly coherent work and is in a suitable structure.
	Can communicate well, confidently and consistently in a suitable format.
Can work very well as part of a team, with very good contribution to group activities. 
Work is coherent and fluent and is well structured and organised.
	Can communicate professionally and, confidently in a suitable format.
Can work professionally within a team, showing leadership skills as appropriate, managing conflict and meeting obligations.
Work is coherent, very fluent and is presented professionally.
	Can communicate with an exceptionally high level of professionalism. 
Can work exceptionally well and professionally within a team, showing advanced leadership skills.
Work is exceptionally coherent, very fluent and is presented professionally.






[image: UWTSD Logo]Cyfadran Dylunio Cymhwysol a Pheirianneg
Faculty of Applied Design and Engineering


Taflen Cyflwyno Aseiniad 
Assignment Hand in Sheet

	MANYLION Y MYFYRIWR 
STUDENT’S DETAILS

	
ENW:
NAME:
	
	RHIF 
P Y MYFYRIWR:
STUDENT
P NUMBER:
	P

	
CWRS:
COURSE:
	Foundation Year/HNC/HND/FdSc/BEng/BSc/MEng/MComp/MSc * dileer fel y bo'n berthnasol / delete as appropriate

	LEFEL Y CWRS:
LEVEL OF COURSE:
	

	MODIWL:
MODULE:
	

	TEITL YR ASEINIAD:
ASSIGNMENT
TITLE:
	

	DARLITHIWR/WYR:
LECTURER/S:
	
	DYDDIAD: DATE:
	

	
Staff Llyfrgell YN UNIG / Library Staff ONLY

Derbyniwyd gan / Accepted by: _______  Dyddiad Cyflwyno: Date Submitted: ________________________ Amser / Time: _____




----------------------------------------------------------------------------------------------------------------------------------------------------------

	DERBYNNEB / RECEIPT

	
ENW / NAME:
	
	RHIF
P Y MYFYRIWR: STUDENT
P NUMBER:
	P

	
CWRS  / COURSE:
	Foundation Year/HNC/HND/FdSc/BEng/BSc/MEng/MComp/MSc * dileer fel y bo'n berthnasol / delete as appropriate


	LEFEL Y CWRS / LEVEL OF COURSE:
	

	MODIWL /
MODULE:
	

	TEITL YR ASEINIAD/
ASSIGNMENT
TITLE:

	

	DARLITHIWR/WYR:
LECTURER/S:
	
	DYDDIAD /
DATE:
	

	
Staff Llyfrgell YN UNIG / Library Staff ONLY

Derbyniwyd gan / Accepted by: _______  Dyddiad Cyflwyno: Date Submitted: ________________________ Amser / Time: _____




Page 8 of 8

image20.emf
 


image3.png
Figure 1: Railway level crossing: 1. set of lights 2. supervision signal 3.
gate 4. activation sensor 5. deactivation sensor




image1.jpg
Prifysgol Cymru
% Y Drindod Dewi Sant

N University of Wales
Trinity Saint David

%





image2.emf
 


