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[bookmark: _Toc68558475]INTRODUCTION 
Concerning the severity of coronavirus and its expanded outreach across the world caused disruptions in business aspects, supply chain and demand. The assignment consists of a report that revolves around the concept of project management and its importance regarding the effective completion of any kind of project. Different project management tools like communication, scheduling, time management and so on are an integral part of the report. Also, an understanding of different project management techniques application depends upon the nature of the project, project budget and the time appropriated. Techniques like waterfall, agile, critical path, critical chain, extreme management and many more and the projects that best suits the approach of these individual techniques are discussed in the report. The report also contains an analysis of the effectiveness of project management tools and techniques concerning the changes caused in the workforce and working culture due to the outbreak of coronavirus and the associated government regulations. The next part of the report comprises a project plan created concerning the demands of the client by the software development company, IndiaNic. The plan consists of an understanding of the formulation of a project plan according to the requirements of the project. The importance of the project can be assessed by the fact that and development of an effective project plan is halfway done with the project. The next part of the project contains a reflective understanding of the importance of project manager in project management. Different challenges faced by project managers due to the changes inculcated in the working culture as of the outbreak of coronavirus. The report consists of an in-depth understanding of different aspects of project management and its practical application observed in the formulation of a project development plan for the company, IndiaNic.   
[bookmark: _Toc68558476]OVERVIEW OF THE ORGANIZATION  
IndiaNic is a globally recognized IT company that facilitates multinational enterprises, global brands, small businesses and even start-ups with their demands regarding the concerned area that the company deals with. The company is one of the leading application software, web and games development company. The company, right from its inception in 1997-98, gained clients trust across India, UK and the USA with its effective service providing. The company contains expertise in open source technologies like java, Microsoft, MEAN stake, XAMARIN and many more (IndiaNic, 2021). 

[bookmark: _Toc68558477]PROJECT MANAGEMENT CONCERNING SOFTWARE DEVELOPMENT COMPANY
A Project is a task that is not one among the usual tasks of the company rather specifically designed for a singular purpose. A project has a predefined beginning and end and also, defined scope and resources. A project, containing a unique set of operations, formulated and worked upon by a project team that not necessarily contains the members of the organization only, but also may have external professionals, different organizations or anybody so required for the desired completion of the project (Heagney, 2016).
Project management is the integration of both acquired and required knowledge and skills along with effective tools and techniques and their appropriate applications that are instrumental for on-time and on-budget completion of the project (Meredith et al., 2017). 
Project management consist of the following processes (Carroll, 2012):
· Initiation of the project 
· Planning regarding the project
· Execution of the project plan
· Proper monitoring and controlling 
· Effective closing of the project
Completion of any project requires the knowledge in following aspects:
· Integration of required skills, tools and techniques
· Scope of the project
· Time required for its completion
· Cost of the project
· Quality of the project
· Procurement of required resources
· Human resources and their management
· Real-time communication
· Effective risk management
· Efficiency in stakeholder management
The aspired completion of a project depends upon the above factors but what makes them appealing and emerging are the different targets, resources and the human capital that brings the best of the project. 
Concerning the project management in software development, it consists of the following steps as project initiation, technical assessment, system development, system test and customer field acceptance. Effective project management is required in software development as in this era of digitalization much business requires software designed according to their requirements. Lack of general expertise regarding software development in the public domain increases the demand for professionals to develop the same for the clients. Also, in this world of technology and innovation, advancements in technology are made every new day with increased use of technologies like cloud computing, blockchain and artificial intelligence. These frequent technology advancements result in more dynamic demand for software development and thus required more efficient project management that facilitates the requirements of the client along with keeping pace with the technical advancements (Wysocki, 2010).



[bookmark: _Toc68558478]PROJECT MANAGEMENT TOOLS AND TECHNIQUES
Project management tools and techniques are instrumental in making the project effective and efficient. These tools and techniques help in avoiding unnecessary cost requirements and also ease the complexities of the project. It is important to recognise the appropriate tools that are required by the objectives of the project. There is no universal technique that fits the approaches of all the projects and ensures success. Rather it depends upon the requirements of the project, cost, time, and workforce associated with the project (Burke, 2013). Some of the prominent and widely used techniques of project management are as follows:
[bookmark: _Toc68558479]CLASSIC TECHNIQUE:
The classic technique is a process that involves a structured plan that includes all the activities to be performed, an organised application of all the activities with linked priorities in which they are performed. Effective allocation of resources according to the varying needs of the project. Also, the technique involves providing as well as receiving feedback from the team members that helps in maintaining the spirit of teamwork. Along with all these, it also includes timely monitoring of the progress of the project concerning the deadlines to be met on time.
Thus, the classic technique is a simple and structured method regarding the management of any project. Many of the small and medium projects with common requirements can access this project management technique (Reiss, 2013).
The technique is useful in such projects that are willing to avoid large and complex management structure. The projects that have small teams are best suited with the classic technique of project management as it facilitates them in the effective management of different tasks at a different time and also instrumental in establishing efficient communication among all the members associated with the project.
[bookmark: _Toc68558480]WATERFALL TECHNIQUE:
According to the waterfall technique, every task should be performed in a proper sequential format according to which the next task is only performed when the previous one is completed with desired effectiveness just like a waterfall. The technique helps in reducing the complexities of the project as it does not provide space for pre and post allocation of tasks. The technique also instrumental in making all the persons associated with the task to be clearly known of the objectives and the process in which the project should be completed thus avoiding confusions among them. Monitoring of the project becomes easier that helps in effective and timely correction of mistakes thus providing better results. As of its stringent approach, the technique requires adequate expertise and resource to complete the project on time else it proved to be time-consuming (Van Casteren, 2017).
The technique is useful in complex projects as it helps in reducing the complexities by providing a structured approach and clear guidance about the aspirations of the project to all the persons associated with the task. This assures them with their responsibilities which eventually help them increase their productivity. 
[bookmark: _Toc68558481]AGILE PROJECT MANAGEMENT TECHNIQUE:
This is one of the most famous techniques of project management and is different from the approaches carried by the traditional project management techniques. According to the Agile technique, complex or big projects should be transformed into different short and simpler tasks. This used to be done at the development stage of project management. This splitting of big tasks into smaller sprints facilitates a detailed analysis of the project and its requirements that eventually helps the management in the planning process. All these improvements in the development stage of the projects increase the overall efficiency of the project resulting in smooth completion of it. The agile technique works through different techniques like Scrum, Kanban, FDD and DSDM, etc (Stare, 2014).
The technique is useful in circumstances where the development of the projects unravels in short but precise increments that are performed by short but highly collaborative teams (Wysocki, 2011).
[bookmark: _Toc68558482]RATIONAL UNIFIED PROCESS:
The rational unified technique is instrumental in software development projects that benefit the team to achieve the best results. The rational unified technique contains a sequential and iterative approach towards the project somewhat similar to the waterfall approach but contains slight difference. The change in the approach is that the feedbacks that are collected to increase the efficiency of the project to carry out future modifications and alterations are taken from the direct product users and no other party. Thus, rationally addressing the requirements of the users only that finally get affected by the project is the approach of the technique (Priya et al., 2014).
The technique is widely used in software development projects that require an effective breakdown of the project in different modules that help in fulfilling the requirements of the client. Also, in software development projects, it is the satisfaction of the customer that matters the most that can be facilitated with the end-user communication.
[bookmark: _Toc68558483]CRITICAL PATH TECHNIQUE:
Critical path technique is a process of scheduling the tasks and work regarding the project according to the requirements of the project brief. The technique opts for the longest path for any activity to be performed. That means the technique is instrumental in finding the critical importance of any particular task that used to be completed with a particular approach and to do this that task is treated individually and not in sequential format. The judgement of critical importance facilitated by this technique helps the project team to reshuffle the critical part of the projects according to their comfort so that these parts are completed with required attention and effectiveness that helps in maintaining the productivity of the project and also save crucial time.
The technique is instrumental in the management of very complex and large projects that contain a large number of tasks to be performed under the project. This technique provides the development team with an effective approach to prioritize the critically important works that are required to be completed first so as to complete the whole project with desired aspirations and within the time limit (Hegazy and Menesi, 2010).
[bookmark: _Toc68558484]CRITICAL CHAIN TECHNIQUE:
The technique is a derivation from both the critical path and programme evaluation and review technique. The technique works on the principle of prioritization of tasks along with effective devolution of resources. Also, the technique emphasis on proper analysis of time consumed in the completion of any task. Thus, optimal utilization of time is also an emphasis of the technique.
The technique should be implemented in large and complex projects as it facilitates the breakdown of projects in different short modules and also works on prioritization of tasks making the completion of large projects more structured and time-bound. As the technique focus on-time spending, it best suits the projects that have limited resources (Iranmanesh et al., 2016).
[bookmark: _Toc68558485]EXTREME PROJECT MANAGEMENT:
The technique works on a more loose and positive approach in regards to project management planning. The technique emphasis on a simple and open approach to be followed for effective results. The formalisation regarding the company's culture and procedures should be reduced and also the behavioural aspect of management should not be stern and deterministic.
The technique is widely used in projects that contain high complexities and uncertainties. It facilitates the effective handling of undetermined and uncertain factors that can impact the outcomes of the project (DeCarlo, 2010).
Along with techniques, there are also some effective tools essential for the proper implementation of a project plan to achieve desired outcomes. These common tools are as follows:
Organizing workflow and planning:
The most important and initial part of project management is planning the project. The planning contains complete information of different steps required to be performed to attain effective and time-bound completion of the project. Efficiency in planning and organised workflow results in the successful completion of the project (Mishra and Mishra, 2013).
Communication:
Effective and real-time communication is an essentiality of any organization's functioning. Communications among the members that are part of the project and also with all the external stakeholders is necessary for the flow of information and also make all the persons aware of their roles and responsibilities (Mishra and Mishra, 2013).
Scheduling:
As seen in almost every technique, scheduling different task according to the requirement and nature of the project is essential to complete the project with the required productivity and at the appropriate time. Also, intelligent devolution of tasks and allocation of required resources is essential for the effective functioning of different task (Carstens et al., 2013).
Time management:
One of the most important tools that proved to be instrumental in project management is time management. Allocating time to different tasks and monitoring accordingly is important for the overall completion of the project in desired time and with all the cliental requirements (Carstens et al., 2013).   



[bookmark: _Toc68558486]EFFECTIVENESS OF TOOLS AND TECHNIQUES CONCERNING CHANGES DUE TO COVID-19
The impact of coronavirus can be observed in every aspect of the functioning of the business community. The unavailability of a complete workforce disrupts the collaboration and teamwork that is required by the companies for the effective completion of the projects. 
The effectiveness of the project depends upon nature, requirements, cost assigned, the technique used and the time provided for the completion of the project. The disruptions caused due to the outbreak of coronavirus affected the complete working culture of the company. Right from the techniques to the tools and communication, all aspects of working taken a shift. Work from home and remote working is the new normal (Galli, 2020).
Concerning the techniques that are used by the company concerned in the report, are waterfall and agile. The effectiveness of these techniques largely depends upon the management of the project and the requirements of the project.
Concerning the waterfall technique that works in a sequential format of steps and produces deliverables that are essentialities of the next step is used in the projects that have a clearly defined scope and requirements. This facilitates the project manager and the project team with their defined responsibilities and roles that are most likely not contain the possibility of changes in the process of completion of the project. This, in turn, supports the remote working concept inculcated in the working of companies due to coronavirus severity. Only through effective communication, the project team can collaborate on the project functioning from different places as they are already acquired with their required responsibilities that are less vulnerable to changes thus facilitates the effective completion of the project. Thus, the waterfall technique though affected but not reflects the severity of changes due to coronavirus (Kettunen and Lejeune, 2020).
On the other hand, the agile technique is used in projects that acquire very brief scope, not much clarity of objectives and a high probability of changes in the cliental requirements as the project goes through its different parts. The technique, rather than a sequential procedure, works in an iterative fashion. Different members are assigned different tasks and all the tasks performed simultaneously. Since, due to the unavailability of a complete workforce in one place, it is difficult for the project manager to conduct effective collaboration and real-time communications which are the necessities of projects completed with the application of agile framework as the project is vulnerable to frequent changes. Thus, projects with an agile approach are more affected due to the outbreak of coronavirus and associated changes (Kettunen and Lejeune, 2020). 
[bookmark: _Toc68558487]PROJECT PLAN FOR INDIANIC
Project management is an integral part of the company's functioning. Concerning the varied customer requirements and the shift in it concerning the coronavirus pandemic, the company inculcated changes in its project management so as to uphold the productivity and aspirations of the clients (Gallego et al., 2021).
The project management plan is concerned with the requirement of the client regarding developing software that facilitates the functioning of the retail business after the changes caused due to the outbreak of the coronavirus. The project plan for the assigned project is as follows:
[bookmark: _Toc68558488]METHODOLOGY
The company contains a strategy that invites multiple types of projects small or large, complex or straightforward. The company works to fulfil the aspirations of its wide cliental base that consists of professionals, business persons and also, multinational institutions. The approach of the company always used to be client-centric fulfilling all the requirements of the client without compromising with the productivity of the project.
The company operates with one of the two methodologies i.e. either the waterfall technique or the agile scrum technique. Concerning the circumstances that arose due to the pandemic; the company often opt for the waterfall technique to fulfil the requirements of the client.
For the given project, according to the requirements of the client, time appropriate for the completion of the project and also as of the nature of the project, the appropriate technique that is required to be incorporated for effective and time-bound completion of the project is the waterfall technique. The technique is used in projects that are clearly defined with their requirements. Projects with clear scope and a stable set of requirements that do not contain the possibilities of further fluctuations are best treated with the waterfall approach.  
Also, concerning the fact that the company is still not completely functioning with its entire workforce due to the pandemic and its impact. The high engagement requirement of other frameworks is not possible. Also, the requirements of the project being non-complex are better addressed by the application of the waterfall framework.
The engagement of the company with the waterfall method contains the following structured aspects for the effective completion of the project. Discovery of the information, a proper definition of the project, effective design, structured development and time-bound delivery are the considered essential to implement the waterfall technique of project management.
Effectiveness of waterfall technique concerning the project requirements:
As the requirements of the client are straightforward and deny any possibilities of further evolution, a structured step-by-step approach would be the best for the project completion. The time is also appropriately assigned for the project thus organizing the tasks would be easier. Concerning the unavailability of the entire workforce at the office, the waterfall approach supports remote working without compromising the productivity of the project.
Deliverables in the waterfall method:
In application of the waterfall technique of project management, every step depends upon the deliverables or outcomes of the previous step for further functioning of the project. The waterfall technique contains the following sequential phases:
· Requirements
· System design
· Implementation of design
· Testing 
· Deployment
· Maintenance  
Deliverable of the first step would be structured information about the requirements of the project and that would be the input for the design stage. The design stage comes with an effective project structure as its deliverable and that would be the input for the implementation stage. Implementation of the designed structure results with the product as required by the client as its deliverable. The next step of testing is performed that provides an error-free product to the client as its deliverable. Thus, in this manner, the deliverable of each step is essential for the functioning of the next step (Goldfedder, 2020).  
 


[bookmark: _Toc68558489]PROJECT ENGAGEMENT
Every project is unique in its nature depending upon the requirements of the client, the cost acquired and the time appropriated for its completion. Also, the engagement of the company with the project associated stakeholders reflects the effectiveness of the project. 
The company concerning the above factors opt for constrained budget engagement that proves to be best in projects that have well-defined project requirements and elaborated scope. This facilitates the company to provide the company with accurate costing and timeline for the completion of the project. The engagement supports the projects that have a tight budget and helps the project team to firmly hold on to the critical features of the project without compromising the productivity of the project. 
[bookmark: _Toc68558490]GOALS AND SCOPE
The software that is required to be developed is regarding a retail business outlet that deals in various brands and a range of products that are summed up in different categories. Due to the outbreak of the pandemic, there is a behavioural shift among customers according to which they avoid physical shopping and rather prefer online shopping that prevents them from being infected by the virus. Concerning the requirements of the customers, the client aspires to develop software that copes up with the changes caused due to coronavirus. The client asked to fulfil the following requirements:
· Software that categories all the products that the business outlet deals with.
· All the products should contain the required specifications.
· Specifications contain sanitization compliance and standards.
· Records of sanitization of products.
· Products delivered through home delivery.
· Customer feedback.
The software would be designed with the motive to facilitate the business functioning with inculcating home delivery services. Also, it is required by the client that the dates on which the products are sanitized should be recorded and should be displayed to the customers so as to make the business functioning transparent and helps in maintaining customers trust.
The project requires effective coordination as it is required by the client to be completed in 20 days. Since, due to the outbreak of coronavirus, the company was not completely operational and not all the workforce is comfortable working from workplaces. Concerning the sensitivity of the issue, we opt for partial office work and the rest would be work from home.
[bookmark: _Toc68558491]STAKEHOLDER MANAGEMENT
As per the requirements of the client, accuracy in the description of the products is essential thus the suppliers of all the products, either from the organised sector or unorganised sector, are the stakeholders of the project. Along with them, different client and the workers that are part of the business are also the stakeholders in the project providing necessary information that helps in increasing the efficiency of the project. The delivery persons and some of the customers also constitutes a part of the stakes as their valuable feedbacks are necessary to make the project effective in addressing the demands of the client and eventually that of the customers. 
Due to varied restrictions that are imposed by the governments regarding movements, group meetings and so on in different parts of the country and also different in different countries, effective communication with the stakeholders is not possible for the company through traditional means. Also, as the complete workforce is not available with the company that imposes another challenge regarding effective sharing and discussion of the information. To overcome these issues, the company opt for digital means of communication against the traditional means. Meetings were conducted through various online platforms like zoom, Google meets etc. with the concerned stakeholders. Also, the use of social networking platforms and emails were effective in maintaining good communication with the stakeholders. 
All the stakeholders are provided with the stakeholder matrix that helps to analyse the data provided by them and used to be beneficial in better addressing the aspirations of the client. Once the data is gathered, it can be analysed by the use of stakeholder matrix analysis that contains the following variables:
	Category of stakeholder/stakeholder’s name
	Contact information
	Impact of stakeholder
(high, medium, low)
	Influence on the business
(high, medium, low)
	Demands of stakeholder
	Contribution of stakeholder
	Stakeholder’s means of disruption
	Engagement of stakeholder

	
	
	
	
	
	
	
	



Effective analysis of the obtained data helps in further planning of the project and helps the project team to address all the requirements of the stakeholders thus making the project completely efficient.
[bookmark: _Toc68558492]TASK LISTING
Concerning the requirements of the client and the time appropriate for the completion of the task, the project team will consist of four persons headed by the project manager. Rather than going for a simultaneous approach, the project would be completed in an organized manner. Below are the tasks that are required to be done in accordance with the completion of the project.
Collecting information of the stakeholders: The parties that are going to be affected by the project are required to be communicated so that the project would be completed in an attempt to fulfil all the requirements of all the stakeholders.
Collecting information from the stakeholders: After identifying the stakeholders to the project, an organised data collection approach is required to acquire the data regarding the project and different requirements of stakeholders so that the project would be completed fulfilling all the aspirations of all the stakeholders making it efficient for business functioning.
Classification of products: According to the acquired data, the products are to be categorized as organized or unorganised. After that, they are required to be presented with essential specifications that facilitate the customers with online shopping. 
Information regarding sanitization of the products: Concerning the impact of coronavirus, sanitization and safety measures are the new norms that are required by every customer in order to purchase anything. All the products are sanitized regularly and the information regarding the same will be available to the customers along with product specifications. This helps in maintaining the customer’s trust. 
Information regarding delivery persons: The customers opting for online shopping should be informed with the information regarding the delivery person. Information regarding the status of containment of the disease, if ever happened, should be available with the customer. Also, the delivery time and place should be confirmed with the customer. It would be ensured that the social distancing norms were assured by the delivery persons.   
Other necessary information: Information regarding the stock of the products, their prices, procurement list, suppliers’ engagement and the financial record concerning the income and the expenditure of the business. Separate information regarding the transactions made with respect to online shopping by the customers. 
These tasks are in a structured fashion are the completion of one task is essential for the initiation of the next task. Thus, an effective collaboration and communication are required among the team members to complete the task with required efficiency and on time.
[bookmark: _Toc68558493]RISK MANAGEMENT
Risk management is an essential part of project management that consider probable risks that can hamper the project's efficiency, the severity of the risks and the probability of their occurrence. Following are some of the risks associated with the project:
Tight schedule:
The projects are appropriated with stringent time constraints. Timely completion of the project can be hampered due to different reasons as resource scarcity, ineffective planning, technical glitches, extra requirements and also if a client asks for submission early than the expected time.
Changes in the budget:
The critical appropriation of the tasks is hampered due to additional requirements that the developing company requires to include in the project under the assigned budget. This disrupts the complete planning process and affects the stability of functioning over the project compromising its productivity.
Technical difficulties:
Certain issues like the security of data, information privacy, implementation of large-scale system, software integration, etc. always revolve around the projects concerned with software development.
Poor management:
The biggest problem a project can face is regarding its management. Overall management of the project defines its efficiency. Ineffective planning of the project, inappropriate allocation of resources and poor assigning of tasks lead to failure of the project due to poor project management.


[bookmark: _Toc68558494]CLOSURE
After completion of all the above aspects, it is required on part of the company to share the project management plan with all the concerned stakeholders that are part of the project or get affected by the project implementation. Making sure that the client approves the project plan without any additional requirements is a green signal to the project. 
After acquiring the approval of all the stakeholders for the project and inculcating any additional requirements if asked by them, the project plan should be finalised and would be ready for its implementation. 
Going through all the processes, developing the project addressing all the requirements of the client and fulfilling all the aspirations of the concerned stakeholders and all this on time would be the final completion of the project with complete efficiency.  


[bookmark: _Toc68558495]IMPACT OF COVID-19 ON WORKING OF PROJECT MANAGER (STRENGTHS AND WEAKNESSES)
Project managers are the most important person responsible for effective project management and timely completion of the project. With the help of a reflective analysis concluded from different feedbacks and discussions with colleagues and project associated stakeholders, it was observed that the project manager faces the following challenges in the management of the project due to the impact of coronavirus (Batra, 2020):
Workforce management:
Since due to the severity of the disease, many persons are afraid of contamination, concerning the speared of the disease and in the attempt to curtail it, many governments and organizations on their own adopt regulations that restrict office works and adopted for remote working or work from home. Many firings were also observed during the lockdowns and many persons resigned. Concerning these aspects regarding the workforce, it is difficult for the project manager to organize the workforce.
Difficulties in communication and collaboration:
The effectiveness of the communication that was observed with traditional teamwork scenarios is not possible with remote working. The effectiveness in exchange of ideas and frequent communication regarding changes is not possible with the incomplete presence of the workforce. Thus, this affects the productivity of the management of the project.
Disruptions in demand and supply chain:
Due to travel restrictions and border closure, the supply of essentials is disrupted. Also, this disrupts many business-related activities like site analysis, client meetings and so on. This overburdens the project manager with more responsibilities thus causes resilience in the functioning of the project.
A drastic increase in the demand:
Due to the imposition of lockdown, the business across the world accessed to digital modes of businesses like e-commerce, websites, and applications and so on. This raised the demand for services of the company. But concerning the unavailability of a complete workforce, burdens the project manager with more responsibilities that even results in delays in project completion.
To overcome these challenges following strengths that helps the project manager to facilitate the functioning are observed as follows (Moradi et al., 2020):
Technology:
The biggest advantage held with project managers in any business sector is the availability of technologies that facilitates the continuation of the business. Technology helps businesses to conduct business from remote locations through interaction with help of applications like zoom, Goggle meet and so on.
Increased efficiency in management:
Tough situations can evolve the management capabilities of the project manager that eventually helps the project team with ease in doing business and also satisfies the clients fulfilling all the requirements.
Flexible working conditions:
Due to remote working, the project managers, as well as the team members, are acquired with their comfort zones to work more efficiently from their flexible places and at their flexible timings. This would be instrumental in the effective completion of the project.

    
  
 



[bookmark: _Toc68558496]CONCLUSION
The disruptions caused due to coronavirus will have a long-lasting impact on the business community. The effective utilization of tools and techniques associated with project management will facilitate the functioning of a business. Maintaining real-time communication with the workforce is instrumental in the on-time completion of the project. The importance of a project plan should be considered by the fact that effective project planning helps in countering the disruptions caused due to pandemic. A project plan should be instrumental in addressing the challenges that affect the requirements of the client and the approach required by the company to fulfil all the requirements of the client. Project managers play a crucial role in managing the project right from its initiation to its closure. The productivity of the project depends on the efficiency of the project manager.
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