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LO1 Understand the tools and techniques that can be used to initiate and plan solutions
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About this chapter


During the life of a project, there are different phases and activities which should be carried out. By completing these activities, the project will have an increased chance of being successful.


A project life cycle should be followed. The life cycle has four phases with each phase having defined tasks to be completed. By following the project life cycle there is less chance of any tasks being missed out, and the deliverable product is more likely to be what the client requires.


One of the activities is to plan the project. Good planning will enable the tasks within the project to be defined, the time required for each task to be calculated and the tasks and the timescale to interlink.


There are many different tools and techniques that can be used during the planning of a project. By knowing about these, you will be able to select and justify the choice of tools and techniques based on the project being planned.
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Chapter content





1.1  The phases of the project life cycle and the tasks carried out in each phase



1.2  The interaction and iteration between the phases of the project life cycle



1.3  The inputs and outputs of each phase



1.4  Initial project considerations



1.5  Planning tools and the software types used to develop project plans
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1.1 The phases of the project life cycle and the tasks carried out in each phase



The project life cycle


All projects should follow a defined set of phases. By following these phases, it is likely that the final product will be fit for purpose and meet a client’s requirements.


There are many different project life cycles. The phases you will learn about in this course are:





•  initiation



•  planning



•  execution



•  evaluation.





Figure 1.1 shows how these phases link together.
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Figure 1.1 The project life cycle





These are the phases you will need to follow when you are working on your project for R013 Developing technological solutions.


Initiation phase


This is the starting point for a project. It is during this phase that the need for the project is considered.


During this phase, there are some questions which need to be considered and answered. By doing so, it will be possible to see if the project is feasible.


These questions should be considered and answered by people involved in the project. These people should include the client and the project manager.


The questions that need to be answered could include:





•  What is the end product and who is it for?



•  Which people and resources will be needed to complete the project?



•  What is the timescale for the project and is this realistic?





During this phase, the client will provide a list of requirements or needs that the final product must meet, for example the:





•  company logo must be included



•  company house style must be used



•  age group to be targeted



•  format of the output from the final product.





The client may also have constraints or restrictions that should be considered, for example:





•  the timescale for the completion of the project



•  the budget for the project



•  security requirements



•  the hardware/software that should be used during the development of the final product



•  the hardware/software that the final product should be compatible with.
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Project manager The person who is in overall charge of the project. They do not carry out any of the development tasks associated with the project but manage the tasks, people and resources needed.


Resources The things needed to complete the project. These may include hardware, software and the different specialist roles such as programmers and testers.
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When all the questions have been answered, a feasibility report should be created. The project manager usually creates this. The feasibility report will consider each of the questions and constraints and recommend a way forward. Success criteria and objectives will also be defined within the report. This document will form the basis on which the whole project should be completed.


Any legislative implications will also need to be considered during this phase. For example, if the final product involves storing people’s personal details, then the Data Protection Act 1998 will need to be considered. Consideration of the legislative implications during this phase will ensure they are referred to throughout the project life cycle. By doing this, there is a greater probability that the final deliverable product will meet all legislation requirements.


At the end of this phase a review is carried out. This is often called a ‘phase review’. This review will make sure that all the questions have been answered and that the client-set constraints are defined. The review will decide if the project is feasible and can move to the next phase. If the decision is that the project is feasible and the review has been fully completed then it is possible to move on to the next phase in the project life cycle.


Planning phase


During this phase, the constraints and requirements included in the feasibility report are used to create detailed project plans. The legislative implications, defined in the initiation phase, will also be considered by the project manager when the project plan is being created.


The designing of the product can be started during this phase. This could include initial designs for a database system, screens for a user interface or initial plans for page plans or web page(s). During this phase, it is also possible that test plans will be created.


The project plan will be used by the project manager to monitor the project’s progress.


This is probably the most important phase of the project life cycle. If the plans created by the project manager during this phase are not detailed enough then the project may not meet the client requirements or the deadline for the project to be completed. It is also possible that the project could go over the budget set by the client. A list of the client-defined constraints is created. This list will be retferred to throughout the project to ensure they are being met.


The project manager will create a project plan using a range of tools and techniques. You will learn about these tools and techniques later in this chapter.


When the project manager is creating the project plan, he or she must define the:





•  tasks needed to complete the project



•  time needed to complete each task



•  workflow/linking of tasks



•  contingency time



•  milestones and end point



•  resources, including specialist staff, needed to complete each task.
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Workflow What task is dependent on another, what task has to be completed before moving on to the next and which tasks can be completed at the same time as others.


Contingency Time in a project plan that has no tasks assigned. This is used if tasks are not completed on time, to make sure the project still meets the final deadline.


Milestone A given point in time when a task is expected to be started or completed.
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When the project plan, test plans, initial designs and the constraints list have been created then a phase review will be carried out. This review will make sure that the project plan is complete and shows that the project can be delivered on time. A decision can be made about carrying on with the project. If the project is feasible in that it can be delivered on time and meet the client requirements and constraints, then the next phase in the project life cycle can begin.


Execution phase


This phase is usually the longest phase in the project life cycle. During this phase, the final product, also known as the deliverable product, is created and tested. The project plan, created in the planning phase, is used by the project manager and team to identify the tasks that need to be carried out.


The project manager will use the project plan to monitor the project and to identify any possible issues relating to time, budget and specialist staff. The project manager will also monitor the quality of the tasks being carried out. It is easier to correct any issues during this phase than it is when the final product has been completed.


The plan will be used to monitor and mitigate other risks associated with the project. These risks can include security, ethical, moral and regulations/legislation.


During the life of a project it is possible that regulations and legislation may change or be amended. By considering these throughout the life cycle, the risk of the deliverable product not meeting current regulations and legislation will be reduced.


During the final part of this phase, the deliverable product should be tested. The product should be tested using the test plans created during the planning phase and against the client’s requirements and constraints. In some projects, testing may have been carried out during the creation of the product.


During this phase, most of the planned tasks will be completed. The output from this phase is the final or deliverable product being ready for the final review. If the planning has been detailed enough then the product will be completed on time, within the agreed budget and will meet all the client requirements.


When the deliverable product has been completed and tested, then a phase review will be carried out. This review will confirm that the project is complete and all the tasks have been successfully completed. The project can then move on to the final phase in the project life cycle – the evaluation phase.


Evaluation phase


This is the final phase in the project life cycle. It is during this phase that the deliverable product is released to the client and user documentation created. The user documentation will include installation and user guides.


These will be used by the client to ensure the deliverable product can be successfully used and that if any problems occur, they can be rectified. The installation guide will be used to ensure that the deliverable product can be reinstalled in case of any hardware upgrades.


The review during this phase focuses on the overall project including the deliverable product and will cover:





•  the success of the project measured against success criteria and user requirements which were created in the initiation phase



•  any deviations from original plans



•  the effect of processes and resources on creating the deliverable product, for example software selected, tools and techniques used, compatibility between software and systems



•  maintainability, which includes any future development of the product in terms of the use of emerging technologies or adapting to any changes in the client’s business or organisation.





When this review has been completed, the deliverable product and user documentation are passed to the client.
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One project that didn’t meet the defined requirements was the software update to the Nest Smart thermostat in January 2016.


Investigate other projects that went wrong after they had been installed or failed to meet the defined constraints of time or budget.
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The advantages of following a project life cycle



There are many advantages of following a project life cycle.





•  The project life cycle provides a structured approach for the project. This allows everyone working on the project to see how the project is progressing. There are clearly defined tasks which must be completed within each phase.



•  There are defined inputs and outputs for each phase. These form part of the interaction between each phase. You will learn about the interaction between the phases later in this chapter.



•  The roles and responsibilities of each member of the project team are clearly defined so each person knows the task they are working on.



•  Resources can be allocated in advance so that any issues can be dealt with at the start of the project rather than during a task. The resources include people, hardware and software.



•  The project manager can monitor the progress of the project. They will know when each task and phase has been completed. This allows the project manager to make sure the project is on time and that the final deliverable product will be delivered on time to the client.



•  The end-of-phase reviews can be carried out to make sure that the project is meeting the success criteria, objectives and client-defined constraints. The end-of-phase reviews will increase the client’s confidence that the final deliverable product will meet their needs.
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Practice questions





1  Identify two tasks that are carried out during the planning phase.


[2 marks]



2  Identify the phase of the project life cycle in which user documentation is created.


[1 mark]



3  Describe two advantages of following a project life cycle.


[4 marks]



4  Discuss the implications to a project if the project life cycle is not followed.


[10 marks]
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1.2 The interaction and iteration between the phases of the project life cycle


Each phase of the project life cycle interacts with the phases before and after it. Figure 1.2 shows the interaction between the phases. You can see that there is no interaction between the evaluation and initiation phases. This is because the evaluation phase is the final phase of the project life cycle. When this phase has been finished then the project has been completed.
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Figure 1.2 The interaction between the phases of the project life cycle





Each phase has defined outputs. These outputs are the inputs for the next phase of the project life cycle. You will learn about the inputs and outputs of each phase later in this chapter.


If any of the tasks within a phase have not been successfully completed then it is not possible to move on to the next phase. The project might have to return to the previous phase if any information is missing.


For example, if during the planning phase it is found that not all of the client’s requirements have been defined, then the planning phase must stop and the project must return to the initiation phase. This is an example of iteration between the initiation and planning phases.


The main points about iteration and interaction between the phases of the project life cycle are that they can:





•  occur between all the phases of the project life cycle, except between the evaluation and initiation phases, because when a project has reached and finished the evaluation phase, then the project has finished.



•  only occur between any given phase and the phase before or after, except the evaluation phase, as there is no phase after it.
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Interaction How the phases link together.


Iteration The repeating of a phase. Each repetition of a phase, when amendments will be made, is called an iteration. The results of an iteration are used as the starting point of the next.
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Table 1.1 The interaction and iteration between the phases






	Phase


	Interaction with


	Iteration with







	Initiation

	Planning

	 






	Planning

	Initiation

Execution



	Initiation






	Execution

	Planning

Evaluation



	Planning






	Evaluation

	Execution

	Execution
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Practice questions





1  Which phases interact with the planning phase?


[2 marks]



2  Explain why there is no interaction between the evaluation and initiation phases.


[3 marks]



3  Explain what would happen if any of the tasks in a phase were not completed.


[3 marks]
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1.3 The inputs and outputs of each phase


One of the advantages of following a project life cycle is that each phase has clearly defined inputs and outputs. These inputs and outputs form some of the interactions between the phases.




Table 1.2 The inputs and outputs for each phase of the project life cycle






	 

	Inputs


	Outputs







	Initiation

	User requirements

User constraints



	Feasibility report

Legislation implications


Phase review








	Planning

	Feasibility report

Legislation implications



	Project plan

Test plan


Constraints list


Phase review








	Execution

	Project plan

Test plan


Constraints list



	Deliverable product

Test results


Phase review








	Evaluation

	Deliverable product

Test results



	Release of deliverable product

User documentation


Final evaluation report
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Top tip


You will need to select and use the appropriate inputs and outputs for each phase of your project for R013.
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User requirements


The user requirements form part of the input to the initiation phase. The user requirements define what the client wants the product to achieve.


The requirements may be generic, for example:





•  keeping records about suppliers



•  producing reports about the most popular products



•  the website must have ten linked web pages.





When the product is being created during the execution phase, these generic requirements will be used by the development team, who will use their skills to create a product that meets the requirements.


Some requirements may be specific, for example:





•  the reports that are generated by the product must fit onto the company headed paper



•  the length of the video to be embedded in the product must be three minutes and it must include the company contact details at the end



•  all queries in the product must require user input



•  the company logo must appear on every screen/slide/web page/report etc.





It is important to remember that a client may not have the specialist skills needed to clearly define the requirements for a product and that they are not really bothered how the requirement is met as long as it is. The client will liaise with the project manager to discuss the user requirements of the product.


The user requirements form part of the input to the initiation phase.


User constraints


These are given to the project manager by the client and form part of the input to the initiation phase. The constraints are restrictions which the project manager must stick to during the project life cycle. There are four constraints.





•  Timescale: The start and end dates for the project. The end date is when the deliverable product is released to the client.



•  Budget: The amount of money that can be spent during the project. If the project is planned in enough detail then the budget should not be exceeded. There are, however, always exceptions to this.



•  Hardware: The hardware that the client wants the deliverable product to be installed or run on. The hardware to be used during the creation of the product may also be defined by the client.



•  Software: The software that the client wants the deliverable product to run on. The software to be used during the creation of the product may also be defined by the client.





The user constraints form part of the input to the initiation phase.


Feasibility report


The feasibility report includes the answers to all the questions that are asked during the initiation phase. The report can also include different solutions for the client. The client can then select the solution they would like to be created.


The feasibility study will also consider the constraints and requirements which have been provided by the client. These need to be realistic if the project is to go ahead. If any of the requirements or constraints are not realistic, then the project manager can liaise with the client to create new requirements and constraints.


The final part of the feasibility study is the answer to the question ‘Should the project go ahead?’


The feasibility report forms part of the input for the planning phase.
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In a small group, each person should identify two questions that could be answered in the feasibility report that will be created for a spreadsheet recording the results of a football tournament. In your group, discuss each question and its usefulness for a feasibility report.
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Legislation implications


Legislation implications need to be considered at the start of the project. Which Acts, legislation and regulations need to be considered will depend on the type of product that is to be created, for example:





•  If a website is to be created, then the project manager may need to consider the Copyright, Designs and Patents Act 1988, if any images or photographs created by other people are to be used.



•  If a database is to be created which holds people’s personal contact details, then the Data Protection Act 1998 (DPA) will need to be considered by the project manager.





The legislation implications form part of the input for the planning phase.


Phase review


The phase review for the initiation phase will consider the feasibility report. A decision will be taken by the project manager and the client about whether the project is to carry on. The phase review for the initiation phase may find some omissions in the information collected and so the initiation phase will be repeated.


The phase review forms part of the input for the planning phase.


Project plan


The project plan, as has already been covered in this chapter, is created by the project manager. The plan forms the basis on which the project will be completed. The plan will include:





•  a breakdown of the tasks, and the time and resources allocated to each one



•  how the tasks link – it may be possible to complete some tasks at the same time while others will need to be completed one after another



•  milestones and end date of the project.





The project plan forms one of the outputs from the planning phase and one of the inputs for the execution phase.


Test plan


Test plans may be created during the planning phase. The test plans, at this phase, will be mainly concerned with the testing of the user requirements to ensure all requirements have been met. It may also be possible, depending on the product to be created, to produce a test plan to be used during the creation of the product.


For example, if a database is to be created, then the test plan could cover the names of the tables and fields which are to be used.


The test plans form one of the outputs from the planning phase and one of the inputs for the execution phase.


Constraints list


The constraints list is created from the user constraints provided by the client in the initiation phase. The list provides detailed information about each of the constraints. This is usually a document which is constantly referred to during the project life cycle. It is referred to during the phase reviews to make sure that all the constraints are met.


It is important to keep referring to these. If any of the constraints cannot be met, it is better that this is found out at the start of the project, when a solution can be found, rather than when the product has been created.


The constraints list forms one of the outputs from the planning phase and one of the inputs for the execution phase.


Phase review


The phase review for the planning phase will consider the completed plan, test plans and the constraints list. It is important that all these documents are detailed, containing as much information as possible.


Each of these documents will be considered by the project manager to check there are no omissions. If any omissions are found then the planning phase may have to be redone. Any issues that are identified during the phase review will need to be resolved, with a plan for resolving these issues put into place.


If serious omissions are found, the project may need to return to the initiation phase. This would be an example of iteration between the initiation and planning phases.


The plan should include all the tasks and resources required to complete the project as well as the milestones, including the end date which should be defined and agreed with the client.


When the plan, test plans and constraints list have been checked and agreed by the client, it will be possible to move to the execution phase of the project life cycle.


The phase review forms the final part of the output from the planning phase and one of the inputs to the execution phase.


Deliverable product


During the execution phase, the product is created. By the end of the execution phase, the product should have been created and tested. If any bugs or errors are found with the product during testing then it is during this phase that these are corrected. Retests will be carried out to ensure the product works as intended and meets the defined client or user requirements.


The deliverable product forms one of the outputs from the execution phase and one of the inputs for the evaluation phase.


Test results


The product will be tested during the execution phase. These tests will be carried out both during creation and when it has been completed. The results of the testing will be recorded and checked to make sure that every part of the product has been tested. The test plans used will be those created during the planning phase and those created during the execution phase. The results of any retests will also be recorded.


The test results form one of the outputs from the execution phase and one of the inputs for the evaluation phase.
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Links to other sections


You will learn more about the structure of a test plan in Chapter 2.
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Phase review


The phase review for the execution phase will consider the completed deliverable product, the constraints list and the results of the testing. The plan will have been monitored throughout the execution phase by the project manager to ensure that the project is on track and on time. It may be that the built-in contingency time has had to be used to ensure that the project will be completed by the final deadline. As with the phase review in the planning phase, any issues that are identified during the phase review will need to be resolved, with a plan for resolving these issues put into place.


The deliverable product will be reviewed against the test results, the user requirements and the constraints list. If the product meets all of these then it is signed off as being fit for release to the client. If the product does not meet all of these then the execution phase may need to be redone. If the project manager has been closely monitoring the project during the execution phase then it is likely that the deliverable product will be fit for purpose and ready to release to the client.


The phase review is the final output from the execution phase and one of the inputs for the evaluation phase.


Release of deliverable product


When the created product has been completed during the execution phase, it has to be fully checked before it is delivered to the client. The product will be checked against the constraints list and the defined requirements. User documentation will be created while someone actually uses the product. The product will also be installed onto the client’s computer system where it will be checked again to make sure it is fully working as intended.


When the project team is happy with the deliverable product, it is released to the client. Releasing the deliverable product to the client is part of the output from the evaluation phase.


User documentation


When the product has been completed, user documentation needs to be created and passed to the client. The user documentation may take the form of:





•  a user guide showing how to use the product



•  an installation guide, which could be used in the future if the product needs to be reinstalled



•  test plans showing the results of tests carried out both during creation and after the product had been completed



•  security details which will show the built-in security and how to set up, for example, new users with access details.





There are many different types of user documentation. Which type is passed to the client will depend on the product being created. The user documentation is part of the output from the evaluation phase.
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Using the table below, fill in the type of user documentation that might be passed to the client for the defined products.


You may need to add more rows to the table.






	Database


	Multi-media Product


	Website


	Spreadsheet
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Final evaluation report


The final evaluation considers all aspects of the project throughout all the phases of the project life cycle. The final review will need to:





•  measure success against criteria/objectives



•  review deviations from original plans including whether the project has delivered the final product to the client on schedule



•  evaluate the effect of processes and resources on delivering solutions, e.g. software selected, tools and techniques used, compatibility between software and systems



•  assess the maintainability, e.g. further development of the system, adoption of emerging technologies, adapting to a changed environment.
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Practice questions





1   Identify and describe two user constraints.


[4 marks]



2  Identify one input into the evaluation phase.


[1 mark]



3  A user guide is one type of user documentation which may be created during the evaluation phase. Identify and describe two other types of user documentation.


[6 marks]
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1.4 Initial project considerations


One of the tasks which will be carried out during the initiation phase is to set the objectives for the project.


It is important that these objectives are clearly defined because clear and achievable objectives will help during the project. Clearly defined objectives will also help to ensure that the final product meets the needs of the client and ensure that the project is successful.


There are many different types of considerations which need to be thought about during the initiation phase. Which types of objective are used and developed will depend on the type of product to be created.


The main types of objective are:





•  SMART goals



•  user requirements



•  success criteria



•  constraints/limitations, i.e. time, resources, regulations, security/risk management, mitigation of risks.





SMART goals


SMART stands for:


Specific Measurable Achievable Realistic Time





•  Specific: At the start of a project, the client will usually only have a general idea of the type of product they need creating. During the initiation phase, the project manager and client will discuss the general idea to get more details.


By gaining more detail about the product, there is a greater chance of the final product meeting the needs of the client.


The clearer the specific goals are, the easier it will be to monitor the project through the life cycle and measure the success or failure during the phase reviews.



•  Measurable: Each goal set must be measurable. This will allow the project manager to look at the project during each phase review to make sure that the measurable goals are being achieved.



•  Achievable: The goals set must be achievable. This means that it is possible to create the product that the client requires in the time scale. If goals are set which are not achievable, then this may cause the project to fail, with the deliverable product not meeting the client requirements.



•  Realistic: The goals set must be realistic. This means that the project manager and the project team believe that the goals set can be achieved. A realistic goal is one which the project manager and team are able to work towards and achieve.



•  Time: Setting a time scale is essential. Without a clear and defined time scale then the project could just keep going and maybe not achieve what the client wants.


The time scale set in the initiation phase will form the basis for the project manager to create the project plan. The time scale can be taken from the client’s defined end date, that is, when the product needs to be delivered by.


By setting this date, the project manager will know how long the project is to last. This will help when allocating the time for each task in the project plan.





SMART goals overlap and interlink. Figure 1.3 shows how each goal overlaps with others.
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Figure 1.3 How SMART goals overlap and interlink
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Create SMART goals for a piece of coursework you have to complete.


Join with another person or group and evaluate each other’s SMART goals.
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User requirements
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Links to other sections


You have already learned about user requirements earlier in this chapter, in Section 1.1.
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The user requirements need to be defined and used during the initiation phase. It is important that during each phase review, the requirements are referred to as part of the monitoring of the project by the project manager. If it is found that the user requirements are not being met, then changes to the product must be made to ensure that all user requirements are met.


Success criteria


The project needs to be measured against a list of criteria to see if it has been successful. The starting point for creating success criteria should be taken from the client requirements about what the final product needs to do or include, or what the inputs and outputs are.


If success criteria are not clearly defined then how can the project be measured for being successful?


Success criteria should be measurable. This will allow them to be part of the phase reviews and help to check that the project, and product, will meet the requirements. The success criteria should also be realistic and relevant.


The success criteria should be realistic because if they are not, the project will probably fail when measured against the success criteria. The success criteria should be relevant, because if they have no relevance to the product being created, then the project will not meet those criteria.


Without success criteria which are relevant and/or realistic, the project is being set up to fail!


One success criterion which must always be created relates to the time for the project to be completed within. This is important because if the project is not completed within the time constraint, usually defined by the client, then the project could be considered to be a failure.


Using time as a success criterion will allow the project manager to create a realistic project plan which will then be monitored throughout the project and during the phase reviews.


Success criteria could include generic criteria such as:




Original images should be used.





While this is a valid generic success criterion, it should be more specific: related to the product being created. This generic criterion can be made more specific by, for example, changing it to:




Include two original images of sailing boats on Lake Windermere.





This criterion is specific and can be measured during the project.


For example, if the product is to advertise sailing on Lake Windermere then the generic criterion could be met with an image of a dog in a field, while the specific criterion would ensure an image which is relevant to the product being created.
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Figure 1.4 Does the image meet the success criteria?





Other success criteria, depending on the product to be created, could include:





•  target audience



•  colours/font to be used



•  hardware platform the product is to be installed on
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