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Project organization is a critical part of our organizations and our private lives (Lundin et al., 2015). The software companies are involved in designing and programing of computer software as well as maintenance of the created software. The process requires a proper project management plan to ensure that it runs in a smooth manner and teams can work and deliver software products to their clients on time. The software companies also need to react fast to market changes where the software requirements keeps changing and the hardware components also keeps evolving. Lack of proper project management tools will result to failure of an organization, especially the software companies. To ensure that the company is not is not pushed out of the competition, a software company must adopt the use of modern management techniques as well as the state of the art production tools (Colomo-Palacios et al., 2008).
The main goal for the software company is to complete their project on time and within the budget. The end product must meet the set criteria and fulfil the purpose in which the client intended it to achieve. To do this, the software company is required to have a robust project management system that helps them from planning, research, design, coding, testing, and maintenance (Choudhury, & Sabherwal, 2003). The use of project management tools allows the company to create the project and deliver the final product as planned and ensuring that their work is effective and profitable. Failure to use proper project management tools will lead to delivery of projects way behind the schedule and the cost may go way far beyond the original budget estimates which will result to failure to meet the clients’ requirements.
Software products have a history of late delivery and the cost rising beyond the estimated amount. In many software companies, a manager is more concerned with the effective management of a software product to ensure that the client receives a quality product that is developed and deployed within the budget. Every project must have a specific beginning and end as well as the specified resources that will be used in the development of that project. The project manager is involved in planning and also estimating resources that will be required to complete a given project. The process involves handling changes that may occur due to change in the software requirements as well as managing other risks that appear in the course of software development (Madenci, & Guven, 2015).
Functions of a Software Project Manager
The software manager is given different tasks are aimed at making the process of software production efficient. The processes include defining the business case for all projects, outlining the scope of the project and what the project is aimed to achieve, carrying out the budget estimation as well as scheduling how the budget will be spent, determining the duration of the project from the beginning to the end, gathering resources required for the project, assigning tasks and resources required to accomplish those tasks, creating the project lifecycle, allocating different project sections to the staff, creating the project plan, creating a schedule for activities, defining the key project milestones and preparing the initial project schedule, getting the project plan approved, identifying risks and creating a risk mitigation plan, monitoring the progress of the project, counterchecking the budget alongside the schedule and progress of the project, taking correct actions when changes are needed, re-planning and rescheduling when project requirements are changes, communicating the progress of the project to all stakeholders, and presenting the status report (Stolarski, Nakasone, & Yoshimoto, 2018).
The project manager determines the scope of the project and also estimates the efforts that are required for different subsections of the project. After determining the scope of the project, the project manager will go ahead to plan and schedule the development process. The plan and the schedule will then be transferred to the stakeholders for the approval. The project plan is broken down to different segments which include the project quality plan, configuration management plan, communication plan, and the test plan. The process of estimating and scheduling software project are difficult because are breaking a new ground and there is no pointy of reference (Mall, 2018). The project manager can only rely of the historical estimation to get the basis of estimating the cost and duration of the new project. When undertaking these new projects, the estimates may be overly optimistic since new technical challenges may arise, slowing down the rate of implementation. The project manager should therefore oversee risks and plan for their mitigation processes. Other responsibilities if project manager include the following.
Estimation Plan
The process involves estimation of the total cost and also scheduling the project. The scheduling process includes specification of time, methods, tools, and other techniques that will be applied in estimating the total cost of implementing the project. At the same time, the project manager will re-estimate the total cost of implementing the project and all the resources that will be required including the human resource factors.
Staffing Plan
The staffing plan specifies the human resource needs in the project. The number of people who will be required in the implementation of the project and the role of each and every person in making the process successful. The project manager must specify the minimum level of skills that is required for every person as he or she is assigned a role in the project. The project manager will specify the number of people who are required to complete the project and their contribution as well as the duration in which they will start and complete their tasks. Workers can be sources from the organization and outside the organization depending with the task they are assigned and the organization’s policy.
Resource Acquisition Plan
The project manager is given the task of acquiring and releasing resources depending with the needs of the project. A process should include a description of all resources that are required and the process in which these resources will be distributed. The overall plan should include acquisition and release plan for all entities that are required which include computer hardware, software, service contracts, training, administrative services, transport, and other working facilities.
Project Staff Training
For all projects, training is necessary to ensure that all members participating in the project have necessary skills that is required to ensure that the project becomes a reality. Lack of skills will lead to poor performance of some people and knowledge imbalance leading to delay in some parts of the project. The training schedule include types of trainings that will be provided to the staff, the number of people who will be undergoing training, The training entry and exit criteria as well as the training methods that will be applied in this process, A well trained team enables the organization to become efficient and to spare the scare time resource.
Project Work Plan
The project manager is required to specify all the work activities, schedules and the resources that will be used in the entire lifecycle of the software product. The process involves preparation of the project budget and the procurement procedure that will be followed in the implementation of the project. Clear and detailed report on the procurement and budget of the process helps the project manager to make all the required items available when needed and also reduces the inconveniences.
Work Activities
A project manager is required to specify different work activities that are supposed to be performed in the course of a project. The specification is achieved by breaking down the structure of the project and defining different work activities. After breaking down, resources are allocated to different work activities and the timelines are set to mark the beginning and the end of the project. The processes is aided by the use of project management tools such as Gantt charts which enable the project manager to allocate each activity its timeline and monitor progress in every process.
Risks in Project Management
When dealing with risks, the project manager is required to create a risk management lifecycle. The risk management life cycle includes risk identification, analysis and evaluation of risk, creating necessary response to the risk, planning and selecting response to the risk, and monitoring risks. After the identification of risk, the project manager moves ahead to log the risk in the risk log. Logging the risk helps the project manager to determine the likelihood of each risk arising the impact that the risk can cause to an ongoing project. The project manager then assigns the risk to one stuff who is expected to monitor and give the appropriate measures to that risk. After the completion of the planning stage of the project, the execution process commences.
Project Management Methodologies
The project management relies much on two project management methodologies which includes Project Management Professional (PMP) that was developed in the US by the Project Management Institute (PMI) and Price 2methodology that was developed in the UK. The two methodologies help the project manager to plan and monitor the progress of a project from beginning to the end. The project management Institute was founded in 1969 and the Project Management Professional (PMP) was created in 1984. The PMI has been responsible for the implementation of over 30,000 IT projects with a success rate of 63%.
Literature Review of the Underlying Theoretical Framework
Two researchers, Qiang (2006), did a paper that outlined the model that would be used to drive system structure when creating a new software development ideological system. The system would put forward several faces of the object management group. The paper took a complex problem and simplified it to abstract the problem that is used as a base. In their research, two researchers took the software project management process as well as the visualization and controllable as the basic goals of the research. The research concluded that the process of managerial innovation pattern in which the software management process is created from should start by creating a model first. The software project should be driven by the created model which makes the creation process smooth and it also enable the team to build-up their theory and the entire system.
Kewen Li (2009) explained the scenario of managing a resource constrained multi-project. Managing such a project is vital in the process of software engineering. The processes contains a lot of uncertainties that must be considered. Kewen (2009) based his paper on a number of detailed analysis that were popular and significant in the process of managing complex software projects. The approaches that he put into consideration include CPM, PERT, CCMP as well as the dynamic characteristics of software multi-project management (Kewen, 2009). The researcher argues that the solution to the problem is by adopting a dynamic model that would help in solving the scheduling problem that is experienced in a resource-constrained multi-project. The paper also analyzed a few case scenarios to prove the point that a dynamic model is the solution. Use of dynamic models of project managements have also been proved to be suitable for any other complicated project management in other fields apart from the software engineering.
Sue Newell (2012) discussed the use of mini-tracks that are focused on solving many issues in the field of information technology and project management. The fields are marked to be of interest to both the academics and practitioners. Sue (2012) focused on the management of multidisciplinary as well as global technical teams by creating an environment that would enable the project manager to managing and leading teams undertaking technology based projects. The approach is also preferred when the project is being executed by a combination of both the external and internal project stakeholders.
Toshihiko Yamakami (2010) also came up with a model that helped in reshaping the software industry. From his argument, the software industry is becoming complex every day with increase in the intensity and application of technology in our day to day lives. The argument was that any software vendor should take an appropriate position in contributing in software engineering that involve the creation of open-source applications. According to him, the software engineering metrics required a social dimension that would enable the industry to cope with all contexts that involve open source applications. For a period of more than 20 years, open source activities have taken a great piece of the software industry. To make the open source projects great, a solution must be put in place to control the quality, manage projects, and put the business model of open source applications into perspective. In the paper, the researcher uses micro view of some open source activities with their activity logs available in public. The research has seen different commercial software producing organizations join the open source environment and contribute to the growth of the industry.
The rapid Changes environment in the software development is no longer tenable for the use of isolated systems because of the availability of different capacities that help in fulfilling the mission. According to Edwin Morris (2010), the world is moving towards interconnecting systems to provide capacities that cannot be applied in a single system. Most of the existing software products as well as the software engineering practices cannot scale well to SOS. The SOS (Engineering System of Systems) remains a problem with too many individual systems that exists on their own without any interconnections. The Edwin (2010) proposed the use of two-pronged approach to take care of the problem. The first approach is the use of top-down approach model that would enable the development team to understand all the key concerns that exists and they do not joined with the technology that was used during the imp[lamentation of the SoS.
The Processes of Project Management
Project Initiation
The project initiation project is not restricted to any model but the software company follows a rationale known as the business case. A software company can start developing a new version of an existing software or a new software to give it attractive features that will help them gain market share. The company’s IT department can receive requests from their clients to modify the business software so that the new software can satisfy their new legal as well as regulatory requirements. At the same time, the software company can also be contacted by the business in order to develop a bespoke solution that would meet all the needs of that business. Both the clients and the company must come up with a solution that would enable them to achieve the objectives of the project.
Software Management Tools
There are many automated software tools that are used in software project management. The use of these automated software tools help the organizations to achieve great success in planning and managing their projects. The number of the automated tools in increasing with time but the management must make the decision on which tools fit its environment to help them to deliver final products to their clients on time and on budget. Most of the tools are used in planning, monitoring and controlling projects. The main task of the project manager is to select features that are useful in the design and implementation of the project. Creation of complex software projects requires one to use automated project management tools. The project managers are therefore required to choose the most appropriate tools that will enable them to cover all the needs of their projects.
Software engineering is focused on developing and advancing complex and multiple software systems. The process involves formulation of theories, creation of methods, and selection of tools for the specifications, software architecture, system design, implementation, testing and maintenance for the created software systems. The complexity of the software products is increasing with time. The use of automated software management approach is the only solution that can enable software companies to produce their products within a given period of time. The use of automated project management tools also make the process of software production economically viable. There are many automated project management software that serve different purpose in the industry. All these tools help the project manager in planning, organizing, staffing, monitoring, controlling as well as leading the process of software production.
Primavera
Primavera is one of the best project management tools. The tool is comprehensive and can support planning of multiple projects. The application have been applied by different project managers managing software products that are built on Oracle SQL as well as SQL Server Express database systems and it can support complex applications build for huge corporates and organizations. The application is good in handling scalability of different projects.
Features of this application include:
Scheduling: Meant for calculating the software schedule in a method that is known as the Critical Path Method (CPM). The feature shows the project’s activity sduration as well as the relationship between different activities that are used in the CPM and helps in calculating the project schedule.
Tracking: The feature which allows the project manager to measure progress of the project against resources that have been spent. The project manager is able to perform scheduling, cost and resource analysis that enable him or her to manipulate the project data in different formats.
Activity: The project manager is able to perform different operations such as adding new tasks, viewing the existing tasks, editing the ongoing processes and deleting the unwanted tasks. The feature is very effective when applied on defined activities in an open project.
Reports: The application has two reporting tools that the project manager can use to access different reports. The project manager can use the reporting tools which include the Report Editor and the Report Wizard to access information that is stored in the database.
Resources: The application provides the project manager with two resources which include the personnel and the equipment which can perform work on several activities across different projects. The application also has different project management modules that enables the project manager to group resources into labor, material as well as non-labor resources. Both labor and non-labor resources are time based while the other material resources are not time based. The material resources include consumable items that are measured using different units of measurements that can be specified.
Work Breakdown Structure: The work breakdown structure shows the hierarchy of work that the team must complete so that the project can be termed as complete. The structure defines a service or the entire product that will be delivered at the end of the project. The structure starts with defining all the deliverables and then moves down to identifiable work elements of the project.
Expenses: Expenses belong to the non-resource cost of the project and it is assigned to the project activities. In most cases, expenses comprise of one-time expenditures and non-reusable items.
Work Product and Documentation: The Work Product and Documents details are used to view as well as to edit some detailed information concerning the selected product or to open a selected document.
Project Risk: Risks are a challenge to any project. The application is able to identify and prioritize on any potential risk that can lead to failure of the software product. Risks are identified and they are associated with their specific work breakdown structure as well as elements and resources. The application also brings out issues that are known to cause problems to other similar projects. The issues are then given attention by the project manager and they are addressed accordingly.
Advantages of Using Primavera
· The use of Primavera in software project management helps the project manager to achieve the following:
· Reduced cost of managing a project
· Efficient assessment and overview of the project.
· Sharing of resources
· The application is rigorous and disciplined task logic
· The application allows the project manager to define theoretically unlimited criterias and priority rules
· It is robust and easy to use.
· The application also provides a single solution that enable the project manager to manage the size and define the complexity of the project.
Disadvantages of Using Primavera
· When using this application, the defect management problem at first was set that the development features got priority over the fault fixes when the team was using the scrum development approach. Fixing the fault required them to dedicate a full sprint at the end in order to fix bugs that had been left unfixed earlier.
· The application also has less tracking.
· Purchasing the license to use the application is more expensive compared to other similar project management tools.
MS Projects
The use of Microsoft Project has transformed the way many organizations monitor the progress of their projects. The project manager can automatically request reports from the team members and get and alert when the project is late or incomplete. The MS project has become the dominant PC-based software for project management. Some of the key features includes:
Milestone View: The milestone forms the reference point in which major events of the project and monitored to keep the progress of the project. All the projects that has zero duration are considered to be the part of the milestone and the project manager as well as the team members can also mark other mark other tasks as milestones.
Resource Management: The major resource that one has to manage in a software project is people. Other resources include equipment and materials that are necessary for the implementation of the project. The application provides platform for the project manager to manage and monitor the performance of every stakeholder in the project.
Calendar View: The basic tool available in the MS Project is the calendar in which the project manager can format to get different views.
User Controlling Scheduling: All versions of MS Projects from the version that was released in 2010 has a scheduling enhancement to improve the ability of the project manager to control all the schedules.
Advantages of Using MS Project
· The application has a fluent user interface.
· The application is also easy to use and it is flexible.
· The project manager is able to know the cost of every work as well as that of materials that have been used in the project.
· The user also has the ability to track the progress of the work and compare it with the project plan.
· The application comes with a project guide that helps the user to set up a project plan and create all the levels of tracking that he or she want to do.
Disadvantages of MS Project
· The use of the application lacks an indication of new project users, a feature that makes the application to be semi-flexible. The lack of the feature limits the scheduling ability of the project manager.
· The application makes it impossible for one to track tasks that are measured in hours or in minutes.
Gantt chart for Project Scheduling
Gantt charts are used to show the work breakdown. Gantt charts are also used to show the work dependencies and it has been an effective tool in ensuring that the entire project is properly scheduled. The scheduling of work in a Gantt chart includes the project processes, the project dependencies and the allocation of staff to different tasks. The success of any project relies on the ability of the project manager to identify and manage risk during the initial planning stage. Risk can be caused by uncertainty. The use of Gantt charts help in breaking down individual components of the project and ensuring that the project manager can identify risks in different sections and mitigate them before they can pull down the entire project.
Conclusion
The paper focus on some of the basic tools that are used by project managers in managing development of software projects. The three highlighted tools manage project in different ways with each having its strong and weak points. When undertaking these projects, a project manager can opt to use a combination of these tools for efficiency. Some of the tools also allow the user to add additional features which account for about 27% of the efficiency of the project management software (Tang, Avgeriou, Jansen, Capilla, & Babar, 2010). The release of new features of any project management tool comes with additional features and therefore the organization must keep looking for the most updated version of their application in the market.
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