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Software Generation and Maintenance

Essay # 2

Software maintenance is defined as the process of modifying a software system or a component after delivery to correct faults, to improve performance, or to adapt to a changed environment. Thus, software maintenance is the process that allows existing products to continue to fulfill their missions and thus to be used. In general, maintenance refers to all the activities that take place after the initial product is released to market. The term maintenance is usually applied to:
1. Fixing bugs (corrective maintenance).

2. Adding small improvements (perfective maintenance)

3. Keeping the software up-to-date with its environment such as the operating system, hardware, components such as DBMS, etc… (Adaptive maintenance).
Each maintenance activity has to pass through software maintenance cycle stages in order to make sure that the maintainable product will have the user’s satisfaction. The main four stages are: Initiation of the change request, conducting the impact analysis of the change request, determining the disposition of the change request, and implementation.
Change requests may be triggered for a variety of reasons as stated above (fixing software bugs, enhancing the software, or keeping the software updated to meet its environment needs). First of all, all the requests should be initiated by completing a change request form including the details of the request change and the reasons for such a change. After receiving the change request form, the maintenance manager is responsible to conduct initial assessment on the change request. If the maintenance manager accepts the change request, he will submit it to the maintenance board for further review. The change requests will be considered in terms of their urgencies, needs, benefits, and more other criteria. Thus, the accepted change requests will be passed to the next stage for impact analysis.

At the next stage, the maintenance team is responsible for analyzing the accepted change requests thoroughly. The analysis will evaluate the feasibility, scope, and the impact effects caused by the change and the team members also evaluate the possible solutions for such a change. Based on the impact analysis result, resources required for the implementation of the requested change are estimated. Thus, the main factors considered in the estimation process are software and hardware, number of people required to perform the changing task, the cost of the change, the time needed, and the function point. We can realize from here that after a careful study of the change request by the maintenance team, the timing for the release is decided. Finally, at this stage, it is important to document the impact and the required resources.
Based on the results from stage 2, the maintenance board now evaluates the justification of the change request. Many factors are considered during the justification process: the total cost of the change, elapsed time needed to implement the change, benefits gained from the change, manpower required to implement the change, and many other factors. After evaluating the justification of the change request, the maintenance board should finally reach a decision on the disposition of the change request. Thus, the maintenance board could reject the change request for many considerations or defer it for reconsideration or approve it if the board members reach a final decision that all the conditions to implement the change are feasible. Finally, the approved change request will be passed to the maintenance team again for implementation. 

At the implementation stage, the maintenance team will conduct detailed design for the change request (Fix bugs, add components, or update the software). The main tasks are identifying the software modules that are affected by the change and need to be modified, updating the design of the system, and finally developing a test plan and an implementation plan. Once change has been made to the software modules, the software should be thoroughly tested to ensure that the change is correct and no errors are introduced to existing functions. After successful testing, the implemented change could be delivered now to the users. The maintenance manger should carefully monitor the progress of the implementation of the change. Sometimes, unexpected things happen which may cause the schedule to fall behind. In such a case, the maintenance manager should report the slow progress to the maintenance board for consideration because users will be disappointed with the fact that the change they requested is not going to be implemented on time.         

Thus, as we can see from above, any change to the software after its delivery has to pass through these stages. However, some times, it may happen that changes have to be implemented immediately and it is not feasible at all to follow the processes stated above. In such a case, there is no time for the first three stages to take place and implementing the requested changes must start taking place as soon as possible in order to avoid the catastrophic or the unwanted results of the software failure.  
 
As we notice from above, a proper software maintenance cycle organization is essential for the effective maintenance of an application system. Thus there are specific maintenance roles and responsibilities held by people or groups. First of all, we have the maintenance board which is composed of the maintenance manager who represents all the developers of the application system and the quality assurance coordinator who represents all the users of the application system. Maintenance board meeting should be held on regular basis to review the on-going activities, to review the implemented changes, to decide the desposition for change requests, to monitor the progress of maintenance activities in addition to many other tasks. We have also the maintenance team who is responsible for the on-going maintenance activities of the application system. The maintenance team is lead by the maintenance manager. There are four main tasks that the maintenance team members have to do which are helping the maintenance manager in conducting the impact analysis for changes to the system, helping in estimating the resources required for the change, designing and implementing the change according to the request, and finally designing and implementing testing for the implemented changes.
Now, let us assume that we need a new release of the system that fixes some annoying problems discovered and faced by users. Here we need the “Bug Fix” release. 
The evolution cycle would include: 
· Inception phase: As for any project, we must have a scope (What must really be fixed?), a plan (What is the commitment of effort and time?), and a business case (Why should we be doing this?). 

· Elaboration phase: This should be minimal; hopefully, most of the bug fixing will not require a change to the requirements or the architecture. 

· Construction phase: One iteration is needed to do the fixes, test the fixes, do regression testing, and prepare a release. 

· Transition phase: If we are very lucky, and the end of construction showed no regression, then this phase might not need much work. 
The example below shows the activities that one may go through simple corrective maintenance iteration. [1]

	Activity: develop iteration plan

	  
	Objective is defined by a selection of the change requests to be done.

	Activity: plan test

	  
	Identify specific test to create to validate the correction and all regression tests to run on the release.

	Activity: schedule and assign work

	Activity: create development workspace

	Activity: create integration workspace

	Activity: fix defect

	  
	This is repeated for each defect.

	Activity: execute unit test

	Activity: integrate system

	Activity: execute system test

	  
	This includes all tests to validate the new release.

	Activity: create baseline

	Activity: write release note

	Activity: update change request

	Activity: conduct iteration acceptance review

	Activity: release product


If some components have to be added to the system in order to enhance or to improve it performance then we need the “Enhancement” release. Often, we need a maintenance release because part of the system has evolved to a new release number. Moreover, there could be changes to a system component, such as the database, or to some elements of the system environment such as the operating system. In this case, we need the “Compatibility” release in order for the system to remain compatible. In the simple case, few artifacts will have to change, and most of the activities will be in regenerating the system and testing it. For example, if an interface has changed, then there may be some design and code to change. Here it is wise to have two iterations. The first iteration is needed to do the conversion and the second iteration is needed to resolve any issues or risks that may arouse during the first iteration.
As organizations move up the maturity ladder, they are more likely to produce higher quality products with more predictable costs and cycle times.  The higher levels are more likely to correlate with higher productivity and shorter cycle times as well.  The numerical level gives organizations a metric that that can be easily understood, can used to measure progress, and can used to benchmark against other organizations. Moreover, it is important to know that organizations are rated according to the level for which they satisfy all the process areas for that level. For example, level 3 organizations satisfy all the process areas for level 3 in addition to levels 1 and 2. Thus, an organization can’t become level 3 without first satisfying the process areas for level 1 and 2. 
Usually Maturity level 1 organizations are disorganized or disordered. All the work done is messy or chaotic. Reaching capability level 2 for a process area is like saying that you manage the performance of the process area. Reaching capability level 3 assumes that there are organizational processes that cover the process area that can be tailored to the specific need. Reaching capability level 4 or 5 is not easily feasible but if any organization reaches any of these two levels especially level 5, their performance will be enhanced dramatically because Maturity level 5 organizations are so effective. The process areas of Maturity level 5 organizations are organizational innovation and deployment and causal analysis and resolution. Measurement are used at this level  to select improvements and innovations, to estimate the costs and benefits of the improvements and innovations and to measure the actual cost and benefits of the improvements and innovations. Moreover, Maturity level 5 organizations determine and address causes of defects. Thus, quantitative process-improvement objectives for the organization are established and continually revised to reflect changing business objectives. So, we can say with confidence that as the numerical level increases, organizations will be more effective in managing the release and they will be most effective if they reach level 5 because organizations at level 5 satisfy all the process areas for level 5 which are stated above in addition to all the process areas for all the lower levels.

In Conclusion, in order for users to be satisfied about the maintenable product, maintenance cycles are needed in most cases. Furthermore, a proper software maintenance organization helps too much in maintaining the applications systems effectively and we see from the discussion through out this paper that as the maturity level goes up, the performance of the organization will go up as well and thus the organization will be able to manage the release more effectively.  
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