1. Business process model for Online Agriculture Store
Goals – To make the availability of products (seeds, pesticides and fertilizers) to farmers easy and buy through online and getting them delivered to their location.

Inputs – Availability of all products with their detailed description, packaging forms, manufacturers brand names and delivery time of products.

Use Resources – It uses services of the staff working with online agriculture store website and people that deliver the products to farmers.  It uses technical resources such as IT software systems, servers, payment gateways and accessing location details of the farmers. It uses various data resources such as the prices of products and their description, different types of packaging volumes etc.

Activities – The manufacturers should display all the products available with detailed information about them, the farmers can easily browse through all of the products and buy them and they are delivered to them.

Outputs – The various products (seeds, pesticides and fertilizers) are delivered to the farmers at the convenience of their location when they needed those most to reduce the agriculture loss.

Value created to end customer – It makes the access of products to farmers easy with better buying seamless experience and reduce the loss in agriculture as the products can be obtained with faster delivery and at right time. 
 
2. SWOT Analysis
Strengths: 
· Products of various manufacturers and various types like pesticides, fertilizers and seeds can display their products in the same online store which makes the procuring process for farmers easy in less time effectively.
· There is availability of advanced technologies to develop an online store with highly skilled professionals.
· All products can be purchased by farmers whenever they required them and getting delivered to their place without having to search from physical stores at less time.
Weaknesses:
· The required products must be available at right time as agriculture is a heavily seasons dependent industry as seeds, fertilizers and pesticides should be used at right time in the right season.
· Some manufacturers may charge some delivery fees to farmers.
· The integration of payment gateways should not compromise the security as it accesses various bank accounts of farmers that could result in the hacking of their financial assets.
· Improper tracking of delivery status can lead to confusion and dissatisfaction among farmers and result in delayed delivery times.
· If the user interface is not user friendly many users may not use the website.
Opportunities:
· Advanced analytics can be used to know the buying patterns of products like high selling products category wise, price wise, and season wise to gain business intelligence.
· Timely suggestions from Agriculture Department can be considered to know the crop that is cultivated at greater scale for that particular year and predict the sales of products used for that crop.
· Financial institutions like banks or government can give incentives to farmers for some products which may result in greater sales.
Threats:
· Cybersecurity risks can be considered that can compromise payment gateways security.
· The Agriculture Department may announce crop holiday for certain crops that hampers the sales of products.
· Increased competition among various manufacturers.
· Delivery times may be affected in some weather conditions.

3. Feasibility study: It is done to check if the proposed project is technically and financially viable to do. It estimates the effort required, technical knowledge, budget constraints and time taken to complete is viable or not.
Hardware: Servers are required for development, testing, and production and network.
Cloud services like Azure and AWS can be considered rather than buying costly physical servers. Cloud based services are cost effective and can be paid on metered basis.
Hardware feasibility is high if we use cloud services.

Software: Java is an open source programming and has frameworks like hibernate and spring boot. Databases like mysql can be used which is an open-source rather than taking license with oracle. Software feasibility is good with open-source resources. 

Trained resources: Project involves Project Manager, Architect, BA, developers, testers, UI designer, etc. A team of 6-7 developers will be needed to complete the project. Measures should be taken to control attrition rate which is a risk.

Budget feasibility:  The allocated budget for this project is 2 crores. This project can be completed by a team of 14-15 members including all project stakeholders and their salaries can be handled within the 2 crores limit. Some other money also should be spent on hardware, licenses and training to staff.

Time: The allocated time for this project is 18 months. A BA should be given 15% of time which is 2.7 months for req gathering, analysis and documentation. Two BAs are needed for this project. If man hours are taken as 8 hours a day, 5 days a week basis the development takes 8-10 months. System testing and UAT testing can be done in 3-4 months. For training and deployment takes 1-2 months. The time feasibility is good but effective project management techniques should be followed.

4. GAP analysis:
A GAP analysis is done for any business process to outline the difference between the current state and desired state and identify the gaps that needs to be addressed to achieve the target.  It clearly explains the AS IS (current state) and TO BE (desired state) for any business process.

Goal for online agriculture store:
To develop an website and mobile app for purchasing products like seeds, fertilizers and pesticides that displays products by different manufacturers all at a single place thus by reducing the burden of delayed procuring of these by farmers. 

AS IS: In current scenario, the farmers have difficulty in procuring the seeds, fertilizers and pesticides for their crops and are a vital part of the agriculture. Any delay in using them can lead to significant risks and losses to their crops. Farmers don’t know about the details of the products available, where they are available and their cost etc. They even can’t predict if a product will be available within the next few days. The product manufacturers also have difficulty in reaching their customers (farmers) and sell their products.  
 
TO BE:
Developing a single app that benefits both manufacturers and farmers for displaying their products and purchasing by farmers.
This saves a great amount of time for farmers as they can view, search, and buy the products of different manufacturers easily and getting them delivered to their location in time.
This app reduces the loss in agriculture as the availability of product information is well known to the farmers by different manufacturers with transparent prices and get them delivered to their location in time.
Manufacturers are also benefitted by this app as they can sell their different products to farmers with ease and can reach a wide range of customers.
How to bridge the GAP:
Develop an online store that displays all the different products by different manufacturers with detailed information like quantity, price, type etc.
Farmers can easily access the different products and buy them online and get them delivered to them.
5. Risk Analysis:
BA Risks: These risks arise from requirements and stakeholders.
1. Incomplete Req: Missing details like products variety, seasonal demand and delivery time.
2. Ambiguous req: misunderstanding how farmers want to browse products (by crop, by region and by season) etc.
3. Usability: farmers may not be digital aware, may need to have local language or voice based search support.
4. Domain knowledge risk: BA may not understand fully about the agriculture, seed quality and pesticide usage rules or regulations by government.
5. Stakeholder risk:  conflicts may arise between manufacturers, logistics partners and farmers.
Process Risks:  There risks are in the actual workflow of online store and delivery model.
1. Supply chain risks: seeds and pesticides may not be available on time and there may be some delays in delivery also.
2. Payment risks: Farmers may prefer cash on delivery but online store only accepts online payments.
3. Digital risks: farmers may struggle with browsing and placing orders as it needs some digital knowledge.
4. Logistics risks: delivery may be sometimes delayed due to bad weather, poor road conditions etc.
5. Return and refund risks: farmers may face difficulty in returning damaged or defective products.
Project risks:
1. Scope creep: New req may keep coming like discounts and loans etc.
2. Timeframes: logistics and getting UAT done with farmers is difficult.
3. Technology: Internet access may not be adequate in some areas.
4. Integration: need to integrate with logistics, warehouses and govt subsidy rates.
5. Security: Payment gateway should be technically safe as it access farmer’s financial resources.

6. RACI Matrix for online agriculture store.
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R (Responsible): Person/team who does the work.
A (Accountable) : ensures task is completed and answerable to client.
C (Consulted) : Provides input or feedback.
I (Informed) : Kept update on progress.
7. Business case for online agriculture store
A business case is a package of information, analysis and recommendations. It is prepared by BA, architect and pre-sales team. It also helps in identifying stakeholders.
1. Why this project is initiated: The main purpose of this project is to reduce agricultural losses to farmers by making them all products like seeds, pesticides and fertilizers are available at right time. 
2. What are the current problems: A large number of farmers are finding it difficult to procure seeds, pesticides and fertilizers for their crops at right time in right amount. Due to this they are facing financial losses because of the poor yield of the crops. It is difficult for farmers to go to each physical store at different locations for different products and to transit them to their locations. There is no transparency on the prices and types of various products available made by various manufacturers which creates confusion among farmers.
3. With this project how many problems could be solved: The availability of information regarding various products can be made easy by this online store. It helps farmers in obtaining comprehensive information on these products. It also delivers the products to farmers location in a timely manner thus by reducing the burden of logistics to farmers. This will ultimately result in reducing the agriculture loss.
4. What are the resources required: The technical, financial, human and IT resources are required to develop this online store. 
5.   How much organizational change is required to adopt this technology: As the end users are mostly farmers in this project, the user friendly interface is required with local language options and voice search support. The more the interface user friendly the more successful is the project. Manufacturers and logistics partner should be convinced to move their businesses online and integrate them with proposed solution. Integration of payment gateways of various financial institutions is also a challenge.
6. Time frame to 	recover ROI: There should be some investment done for software development, manufacturer and logistics, payment gateways integration and for training. There are also some overhead costs like training to support staff, s/w and hardware licenses, etc. Since this project’s budget is 2 crores, for development of project it costs for a team of 14-15 members are around 55-60 lakhs. The overhead costs for each month will be around 6-7 lakhs which totals 67 lakhs.
Let’s say that there are around 5000 orders per month were done by farmers. If the comm. Is 10% for each order that values 2000 rs then the total income will be 10 lakhs. If the orders per months is 10,000 then total income will be 20 lakhs. The net cash flow is 3 lakhs per month. In this way, the project can recover the investment in 18-20 months.
7. How to identify stakeholders:  To identify stakeholders we need to do stakeholder analysis. For that we have to identify primary, secondary, internal and external stakeholders of the project. A simple concept to do this is who uses the project (farmers), who supplies or operates (manufacturers, logistics and payment providers) and who manages it (	Project team) can be used.

So the primary stakeholders will be – Farmers (end users).
Secondary stakeholders – manufacturers, logistic partners, payment gateways, and training team.
Internal stakeholders – PM,BA, developers, UI/UX, QA, Scrum master, etc.
External stakeholders – government regulatory and farmer unions.

8. Sequential, Iterative, Evolutionary, and Agile s/w development methodologies:
The main stages of a SDLC are
a. Requirements gathering.
b. Requirements analysis and documentation.
c. System design.
d. Software development.
e. Testing.
f. Implementation and maintenance.
Sequential: In this methodology, the development is done in linear and step by step order in the above order. Each phase must be completed before the next phase begins. So managing any change requests are very difficult and costly. This methodology is best suited for projects with requirements are well defined and stable like government projects.  Waterfall model is an example of sequential methodology.
Iterative: In this methodology development happens in repeated cycles called iterations. Each of the iteration delivers a working version of the product with limited features and improves in the next iteration. This method is ideal for projects where requirements are not fully known and tends to change with later. Each iteration results in a product with added functionalities and refines it. The disadvantage of this model is that it does not deliver a fully functional product in the early iterations. It is only for internal validation and testing. RUP model is an example of this methodology.

Evolutionary: In this methodology, first a working prototype with very basic version is released for end users. Then the product evolves into a final version adding with feedback from end users. The focus is mainly on progressively delivering a final product. This methodology is very useful for managing and mitigating risks as the final product evolves slowly. Spiral model is an example of this methodology.
Agile: In Agile, working piece of software is released in small iterations with requirements prioritized based on business value and criticality. Based on the feedback from end users, more functionality added to the product in later iterations. The product is developed on the principles of sprints, customer collaboration and continuous delivery. This method is ideal for projects where frequent change requests arise and quick delivery of viable product is required. Iterations range from 2-4 weeks called sprints. The requirements are prioritized and written in the form of user stories and developed and released in sprints. Scrum and Kanban models are examples of this methodology.
9. Waterfall, RUP, Spiral and Scrum models:
1. Waterfall model: This is an example of sequential methodology follows step by step approach like requirements gathering – design – development – testing – implementation. Each phase must finish before the next phase begins. This is high risk if requirements change later in the development stage. Ideal for projects with stable requirements like banking systems.
2. RUP (rational unified process): This is an example of iterative methodology. The development happens in repeated tasks called iterations. First basic version of the viable product is developed and keeps on adding new features in the subsequent iterations.  The product gets refined with each iteration after feedback is taken. 
3. Spiral Model: this model combines the iterative approach and risk analysis. It is an example of evolutionary methodology. The project progresses in spirals (loops). The phases in each loop is:
a. Planning.
b. Risk analysis.
c. Engineering (prototype/product).
d. Evaluation (customer feedback).
        This model focuses on effective risk analysis and progressive refinement. It is best suited for large and high risk projects like defense projects and aerospace. Risks is effectively managed and mitigated. Each version gets better by adding new functionalities to the previous version and this continues until the desired product is achieved.
Scrum model: This is an example of Agile methodology. The project is developed in small iterations called sprints that typically range between 2-4 weeks. The requirements are written in the form of user stories and prioritized based on the business value and importance of functionality. A viable product with limited functionality is released first followed by feedback from end users. The user stories are moved from product backlog to sprint backlog and then to work in progress and then to work done. The collaboration between various teams and end users are high in this model. Business owner, Project manager, BA, and scrum master play a vital role in this model. 
The user stories have the following format:
AS A USER, I WANT TO BROWSE THE PRODUCT CATALOG SO THAT I CAN SELECT THE PRODUCTS THAT I WANT TO BUY.
The work progress has been effectively tracked by conducting daily standup meeting, sprint retrospective and sprint planning meetings and sprint review meeting.
Daily scrum meeting: what to do, what happened yesterday and are there any problems faced by teams are addressed.
Sprint review meeting: This is where the client or end user checks the functionality developed by scrum team before getting approval from client.
Spring retrospective meeting: This meeting is done after a sprint is successfully completed. It includes how the current sprint went, what went wrong, what went right and the lessons learnt and how to avoid the same problems in planning the next sprint.
The user stories have the following format:
AS A USER, I WANT TO BROWSE THE PRODUCT CATALOG SO THAT I CAN SELECT THE PRODUCTS THAT I WANT TO BUY.
10. Waterfall Vs V –model: 
Waterfall model: This is an example of sequential methodology follows step by step approach like requirements gathering – design – development – testing – implementation. Each phase must finish before the next phase begins. This is high risk if requirements change later in the development stage. It is ideal for projects with stable requirements like banking systems.
V-model:
It is called as verification and validation model. It is an extension of waterfall but testing is planned parallel to development. This helps in detecting defects earlier and can be easily fixed with no extra cost. If any change request happens the test documents along with requirement document has to be updated. V-model looks like
Left side = verifications (requirements – design –coding)
Right side = validations (unit test-integration test-system test- UAT)
Diff between waterfall and V-model:
	Aspect
	Waterfall
	V-model

	Process
	Linear, step-by-step
	Linear but shaped like V(verification and validation)

	Testing
	Stars after development
	Planned parallel to development

	Focus
	Completion of projects
	Verification and validation at each phase

	Defect detection
	Late after coding
	Early detection as testing is done parallel 

	Risk
	High (late defect detection)
	Less (early defect detection)

	Best for 
	Simple projects with stable requirements
	High quality projects and needs early defect detection



11. I choose V-model over waterfall model for online agriculture store project. The reason for this is we can detect defects early in V-model as testing is done in parallel to each development phase. Since this project involves integration of manufacturers and logistics and payment gateways, it is important to test in parallel. For ex, if a wrong pesticide is delivered to farmer which can lead to crop loss, we can detect the bug even before coding starts. If delivery charges are wrongly calculated in design phase, V-model detects it early and reduces before coding starts.
	
	Code 
	Test

	Units
	D1
	T1

	Components
	D2
	T2

	Systems
	D3
	T3

	System integration
	D4
	T4



In waterfall model, testing is done only after entire coding phase completes. So we can detect critical errors later in the process which can be very costly to fix and considerable amount of rework has to be done. For online agriculture store it is sensitive regarding pesticides, fertilizers and seeds as any bug can cause significant agriculture loss. 
12. Gantt chart for V-model
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 In this Gantt chart for V-model, PM and BA involves throughout the project lifecycle as they are responsible from the requirements gathering to UAT.
Developers involve from the design phase to the UAT to monitor the performance of the project.
As early testing is done in parallel to the development in V-model, they involve from requirements gathering phase and UAT.
DB admin and NW admin are involved from design phase to UAT.
13. Difference between fixed bid and billing projects.
Fixed bid: In this mode, a fixed amount of time and money is paid to the project team to complete a project. Once it is fixed, no matter how much time or resources it takes, we must deliver the project within that price and time. It is ideal for projects where requirements are stable and unchanged. The flexibility is very low and scope changes are difficult.

Billing Projects: In this mode, client pays money based on per hour, per day, per month basis and resources used. This is best for projects where requirements are uncertain and likely to change. Timesheets are used to track the amount of work done by the project team and everyone needs to fill these. The client pays after verifying the timesheets.

14. Timesheets : Timesheets are used for billing projects where client pays per hour/day/month basis. These are helpful in tracking the amount of work done by each resource like no. of hours/day. Based on this, the client pays for a billing project.
	Phase
	BA activities
	Effort(hours/week)
	Duration(weeks)
	Total hours

	Design
	BRD and SRD
	40 hr
	3 
	120 hrs

	Development
	Clarify req, req traceability matrix
	40 hr
	5
	200 hrs

	Testing
	Prepare test scenarios with QA
	40 hr
	4
	160 hrs

	UAT
	Prepare UAT plan , support defect resol
	40 hr
	2
	80 hrs

	Deployment
	Review deployment readiness, updated process doc
	40 hr
	1
	40 hrs

	Implementation
	Training for end users, document lessons learned
	40 hr
	2
	80 hrs

	Total
	
	
	17 weeks
	680 hrs



 
