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	School of Applied Computing ASSIGNMENT SPECIFICATION 



	Student name:
	
	Student P number:
	

	Programme:
	

	Lecturer:
	Dr. Glenn L. Jenkins
	Internal Verifier:
	Michael Dacey

	Assignment Title:
	SNNS File Reader

	Hand Out Date:
	31/01/17
	Submission deadline:
	08/05/17

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declare that this assignment is all my own work and that I have acknowledged all materials used from the published or unpublished works of other people.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

	Hardcopy assignments will not be accepted without a signature here
	
Date:
	


	Late submission will result in a late penalty mark, as follows: 
Up to one week late, maximum mark of 40% for first attempts. No late submission for resit work.
(Academic Quality Handbook 2016/17 7.5 (5))
Only the Extenuating Circumstances Committee may grant an extension.



	Learning Outcomes tested
(from module syllabus)

	
Select and deploy basic software constructs along with simple algorithms and data structures in the development of solutions to well established problems.


	
Understand the syntax and semantics of a high level language and develop programs using good programming practices.





	TASK DESCRIPTION



Task 1

A researcher at the university is looking to verify some reported results with a new Neural Network they have developed.  In order to do this they need to load in files from the original project so that their Neural Network will be trained and tested.  These files have the same format, each consists of some meta data (information about the file content) and the data itself (see example file), these make up the SSNS (Stuttgart Neural Network Simulator) format.   The data is in the form of input and output patterns, each of these is made up of four elements (s, i, j, and k) which are floating point values.  

The researcher identifies the following problems which need to be solved in the development of the software. 

1.  Load training data from file
2.  Store training data to be used by other programs
3.  Initialise Neural Network
4.  Provide the Neural Network with training data
5.  Load test data from file
6.  Store test data to be used by other programs
7.  Train Neural Network
8.  Test Neural Network
9.  Report Results.

You are only required to consider the  loading of training and testing files (which both use the SSNS format).  

Your first task is to break down the problem in to sub-problems.  Produce a list of these sub problems which must be solved in order to load and store SSNS files and their content, note that while there are a large number of patterns each is the same. 

For example. 

Load Training Data From File
1. Need to open a given file
    a)  Report an error if the file did not open. 
2.  .... 

Task 2

The researcher has limited experience with C++ and UML and produces the following class diagram as a sketch to aid his implementation.   He decides to store the SSNS Patterns using a separate class (so that each input or output pattern is an object) and uses inheritance so that much of their behaviour is shared.   Their print methods are unique with each printing its type i.e. “Input Pattern” or “Output Pattern” and its index in the list (which is passed to it by the SSNS class).  The plan is to eventually replace this with an ability to write a pattern file. 

Example Output

Input Pattern 1:
0.01	0.01	0.01	0.01
Output Pattern 1:
0.01	0.01	0.01	0.01
Input Pattern 2:
0.01	0.01	0.01	0.01
Output Pattern 2:
0.01	0.01	0.01	0.01


Your task here is to implement this class diagram.  Please note that you will be given marks for the classes, their attributes and methods along with correctly implementing their relations.    

Students looking to obtain top marks should investigate possible improvements, e.g. including a copy constructor or creating another class which loads SSNS files on demand thus removing the file loading code from the SSNSFile class.    

NOTE:  Start by implementing the classes and testing the relationships with the harness below, leave reading files until last!

Task 3 
A TestHarness class creates and tests the classes shown above and is presented below.   This tests the classes in turn (where possible) and then moves on to test the SSNS file loading using a known test file.   While the structure of the test harness is complete (as are some of the more complex tests,) much of the harness still needs to be completed.  Your task here is to complete the harness and ensure that your code for Task 2 is tested.  If your code fails a test and you don't know enough to fix it that's fine, you'll get more marks for a test which fails than for no test at all!

[image: ]Again there is room for improvement, this could include more sophisticated tests (perhaps using try and catch statements,) or the use of a friend class. 

/* Skeleton TestHarness class .h */ 
#pragma once

class TestHarness
{

public:
	TestHarness(void);

	~TestHarness(void);

	bool testInputPattern();
      bool testOutputPattern();
	bool testSSNSFile();

private:
	bool testInputPatternCreate();
	bool testInputPatternSetup();
	bool testInputPatternCreateWithParamters();
	bool testInputPatternsDestroy();
      bool testInputPatternsPrint();

	bool testOutputPatternCreate();
	bool testOutputPatternSetup();
	bool testOutputPatternCreateWithParamters();
	bool testOutputPatternsDestroy();
      bool testOutputPatternsPrint();

	bool testSSNSFileCreate();
      bool testSSNSFileSetFilepath();
      bool testSSNSFileLoadedFlag();
	bool testSSNSFileAddGetInputPattern();
	bool testSSNSFileAddGetOutputPattern();
      bool testSSNSFileLoadFile();
	bool testSSNSFilePrintMeta();
      bool testSSNSFilePrintPatterns();
};


/*Skeleton TestHarness class .cpp*/

#include "TestHarness.h"

#include "InputPattern.h"
#include "OutputPattern.h"
#include "SSNSFile.h"

TestHarness::TestHarness(void)
{	

}

TestHarness::~TestHarness(void)
{

}

bool TestHarness::testInputPatternCreate()

{

	/* Testing a constructor is a bit tricky, 
	 * so here's the code for the first one 
	 * there are better ways to test (try / catch)
       */

	bool testResult = false;

	//Set pointer to NULL (0)
	InputPattern* test = NULL;

	//Allocate
	test = new InputPattern();

	//Make sure its no longer null	

	if(test != NULL)
		testResult = true;


	delete test;
	return testResult;
}

bool TestHarness::testInputPatternSetup()
{
	/* Test the get/set methods here 
	 * remember you can't use == with float
	 * you'll need to check the difference is 
	 * less than 0.0001 (DELTA) */

	/* Create a new SSNSFile object */
	/* Test get and set for s, i, j and k */
	/* delete the test object */
	/* return the test result */
}

bool TestHarness::testInputPatternCreateWithParamters()
{
	/* Create and test overloaded constructor works */
}

bool TestHarness::testInputPatternsDestroy()
{
	/* No memory allocated, difficult to tell if this has worked */
}

bool TestHarness::testInputPatternsPrint()
{
	/* Create an object, set values and print 
         * check will be on screen 
         */
}

bool TestHarness::testOutputPatternCreate()
{
	/* See notes for InputPattern tests above */
}

bool TestHarness::testOutputPatternSetup()
{
	/* See notes for InputPattern tests above */
}

bool TestHarness::testOutputPatternCreateWithParamters()
{
	/* See notes for InputPattern tests above */
}

bool TestHarness::testOutputPatternsDestroy()
{
	/* See notes for InputPattern tests above */
}

bool TestHarness::testOutputPatternsPrint()
{
	/* See notes for InputPattern tests above */
}

bool TestHarness::testSSNSFileCreate()
{
	/* See notes for InputPattern tests above */
}

bool TestHarness::testSSNSFileSetFilepath()
{
	/* Check that the filepath can be set and recovered 
         * take care when comparing strings 
         */
}	


/* I’ve given you this one complete, however its a very limited test
* think how this could be improved */
bool TestHarness::testSSNSFileAddGetInputPattern()
{
	/* This is roughly how this test should go. */
	InputPattern* input = new InputPattern(0.1f,0.2f,0.3f,0.4f);
	
	SNNSFile *snns = new SNNSFile();

	/*This creates the arrays for the input and output patterns, 
       * when the class is used in production this will be done by
       * loadFile()
       */
  
	snns->setUpForTesting(1,1);

	snns->addInputPattern(input);

	/* get the pattern back and check its the right one. 	
      
	InputPattern *inputBack = snns->getInputPattern(0);

	if(input->isEqual(inputBack))
		return true;
	else 
		return false;
}

bool TestHarness::testSSNSFileAddGetOutputPattern()
{
	/* Check that output patterns can be added 
	 * See above
	 */
}

bool TestHarness::testSSNSFileLoadFile()
{
	/* Can check this works by giving it a known file
         * loading it and looking at the content.  We can
         * also check the first pattern of each? 
         */
}

bool TestHarness::testSSNSFileLoadedFlag()
{
	/* Can check this works by giving it a known file
         * loading it and looking at the content.  We can
         * also check the first pattern of each? Then check
	   * the file gives what we expect. Should also consider
         * a test for the file not loading (i.e. no filename 
         * and no existent file).  
         */
}

bool TestHarness::testSSNSFilePrintMeta()
{
	/* Load a file, make sure the meta data is what we expect */
}

bool TestHarness::testSSNSFilePrintPatterns()
{
	/* Load a file, make sure the patterns are what we expect */
}

bool TestHarness::testInputPattern()
{
	const int TEST_COUNT = 5;
	int testsComplete = 0;

	if(this->testInputPatternCreate() == true)
	{ 
		printf("InputPattern Create test PASSED \n");
		testsComplete++;
	}
	else
	{
		printf("Input Pattern Create test FAILED \n");
	}

	/* need add the other tests */

	if(testsComplete == TEST_COUNT)
		return true;
	else
		return false;
}

bool TestHarness::testOutputPattern()
{
	/* See above */
}

bool TestHarness::testSSNSFile()
{
	/* See above */
}

int main(int argc,  char* argv)
{
	TestHarness *t = new TestHarness();

	t->testInputPattern();
	t->testOutputPattern();
	t->testSSNSFile();

	return 0;
}

Along with the test harness a table of tests and results should be provided for the above for example:

	Test No
	Description
	Inputs / Current State
	Expected Output / New State
	Actual Output / New State
	Recommendations

	1
	Test Input Pattern Creation
	None
	Created
	Created
	None

	2
	Test Input Pattern Deletion
	Object created
	Object Destroyed
	Cannot be verified
	Research into the development of a suitable test. 

	
	
	
	
	
	






Code Review

Students are expected to produce a code review for the program  above, in doing so students should record the number of errors they find in a compact table format.  There will be marks for attempting the code review.  Marks will be deducted if the student does not find issues which should be identified by the code review.  Students will not lose marks for issues they find and fix.   An example table is shown below. 

	Task
	Point 
	Original Code
	Modified Code
	Comments

	2
	1.1.1
	int myConstant = 10;
	int MY_CONSTANT = 10;
	Constant names should use all capital letters.

	2
	2.2.5
	//none
	for(int i = 0; i<MAX; i++)
    free(names[i]);
free(names);
	Original code omitted memory deallocation caused a leak. 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	






	GUIDANCE FOR STUDENTS IN THE COMPLETION OF TASKS



Research-informed Literature (5%)

Marks will be awarded for any additional research informed work undertaken by the student (provided it is backed with a suitable reference in the comments). 

Knowledge and Understanding of Subject (40%)

Marks will be allocated for:
· Correct syntax and formatting of the C++ programs along with the correct use of data types, constructs and other language features.  – 5%
· Correct use of public and private for attributes and methods – 5%
· Implementation of Inheritance – 10%
· Implementation of an abstract class – 5%
· Implementation of association – 10%
· Correct memory allocation / deallocation throughout – 5%

Analysis (20%)

Marks will be allocated for the creation of a list of problems which need to be solved in order to load SSNS files
. Steps– 10 %
. Order of Steps - 10%

Practical Application and Deployment (25%)

Marks will be awarded for the development of working code which. 
. Functionality of SSNS file loader – 10%
. Functionality of Test Harness – 10%
. Additional functionality (e.g. a copy constructor, improvements to test harness etc., etc.) – 5%



Skills for Professional Practice (10%)

The undertaking of testing and code review is an essential professional skill in programming. Marks will be awarded in this section for undertaking and reporting (perhaps via a table).  Marks will not be subtracted for finding and highlighting required corrections. 
 

SUBMISSION INSTRUCTIONS:

The student should submit the following:
1. A word document with the full source code and clear indication as to which files belong to which task.  This word document should also contain the code review and evidence of testing (with screen-shots).   This will be submitted to and marked though turn-it-in. 
2. An electronic copy of the code via Moodle (an assignment upload will be provided). 

	                 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.
	
	

	





	
	

	
	
	

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

	





	
	

	
	
	

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

	





	
	

	
	
	

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

	





	
	

	
	
	

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

	




	
	

	
	
	



	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 one week late
	
	

	
	1st/2nd/3rd attempt?
	1st
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	MASTERS COMMON ASSESSMENT AND MARKING CRITERIA



	
	FAIL
	FAIL
	SATISFACTORY
	GOOD
	VERY GOOD
	EXCELLENT
	EXCEPTIONAL

	Assessment Criteria
	FAIL 0-39%
	FAIL 40-49%*
	PASS 50-59%
	PASS 60-69%
	MERIT 70-79%
	DIST’ION 80-89%
	DIST’ION 90-100%

	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 systematic knowledge, understanding and critical awareness 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 knowledge and understanding of current and relevant concepts and underlying principles but with some gaps or errors. 
	Knowledge is accurate with a good understanding of the field of study.
	Knowledge is extensive.  Exhibits understanding of the breadth and depth of established and contemporary views. 
	Excellent mastery of a complex and specialised area of knowledge and skills, with an excellent critical awareness of current problems and/or new insights at the forefront of the field. Clear awareness of challenges to established views and the limitations of the knowledge base.
	Exceptional mastery of a complex and specialised area of knowledge and skills, with an exceptional critical awareness of current problems and/or new insights at the forefront of the field. 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, critical 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 logical, analytical, critical thinking and synthesis. Can analyse new and/or complex 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
	Evaluates methodologies, current research and ideas critically and, where appropriate, proposes new hypotheses/ideas. Evaluates and synthesises complex issues both systematically and creatively.  Makes sound judgements and proposes convincing arguments in the absence of complete data.  Sound, convincing conclusions / recommendations.
	Excellent critical evaluation of methodologies, current research and ideas and, where appropriate, proposes new hypotheses/ ideas.  Evaluates and synthesises complex issues systematically and creatively.  Makes excellent judgements and proposes convincing arguments in the absence of complete data.  Strong, persuasive, conclusions, justifiable recommendations. Work is of conference publishable quality.
	Exceptional critical evaluation of methodologies, current research and ideas and, where appropriate, proposes new hypotheses/ ideas.  Evaluates and synthesises complex issues at a high level of mastery.  Makes outstanding judgements and proposes highly convincing arguments in the absence of complete data.  Highly persuasive conclusions. Work is of journal publishable quality.

	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, original 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.


	A satisfactory awareness and mostly appropriate application of well-established methods, materials, tools and/or techniques.
Some 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 originality, 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.  Originality, innovation and/or 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 clearly to specialist and non-specialist audiences in a suitable format but with some room for improvement. 
Can work autonomously and 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 autonomously  and 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 autonomously and 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 autonomously and 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 autonomously and within a team, showing advanced leadership skills.
Work is exceptionally coherent, very fluent and is presented professionally.



	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.



	FdSc & HN COMMON ASSESSMENT AND MARKING CRITERIA



	
	OUTRIGHT FAIL
	UNSATISFACTORY
	SATISFACTORY
	GOOD
	VERY GOOD
	EXCELLENT
	EXCEPTIONAL

	Assessment Criteria
	REFER (equivalent to 0-29%
	REFER (equivalent to 30-39%*
	PASS (equivalent to 40-49%)
	PASS (equivalent to 50-59%)
	MERIT (equivalent to 60-69%
	DISTINCTION (equivalent to 70-79%
	DISTINCTION (equivalent to 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.
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SSNSFile

- NAME_MAX : const int
-name: char*

- loadedFlag : bool

- patternCount : int

- inputs : InputPatterr**

- inputPatternCount : int
- outputs : OUtpULPatterr*
- outputPatternCount : int

+ SSNSFile()

+ SSNSFile(filename : char*)

+ ~SSNSFile()

+ setNamel(filename : char*) : void

+ getFilename(outBuff : char, outBuffsize : int) : void|

- setLoadedFlagTruel) : void

- setLoadedFlagFalse() : void

+ getLoadedFlag() : bool

+ loadFile() : int

+ getinputPattern(index : Int) : InputPattern*
+ getOutputPattern(index : irt) : OutputPattern*
+ addinputPattern(in : InputPattern®) : void

+ addoutputPattern(out : OutputPattermn®) : void
+ printMetaData() : void

+ printPatterns() : void

+ setUpForTesting(inputs : int, outputs : int) : void

inputs

outputs

Pattern

#s:float

,,,,,,,,,,,,,,,,,,,,,,,, #i :float

#] :float
2 ; float

+ Pattern()

+ setj(new : float) : void
+ setK(newk : float) : void
+ gets() : float
+ getl() : float
+ getj() : float
+ getk() : float
+isEqual(Pattern) : bool
+ print(count : irt) : void

+ Pattern(s : float, i : float, | : float, k : float)
+ ~Pattern()

+ setS(news : float) : void

+ setl(new! : float) : void

i

InputPattern

+ InputPattern()
+ InputPattern(s : float, |
+ print(count : irt) : void

float, ] : float, k : float)

OutputPattern

+ OutputPattern()

+ print(count : irt) : void

+ OutputPattern(s : float, i : float,

float, k : float)
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