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Question 1: Goal Modelling 
(a) Consider the problem statement for the bike hire system. Identify three important stakeholders and identify their main goals referenced in the problem statement. Write your answer in a table.
	Stakeholders
	Goals

	Bike hire user
	-Hiring a bike from the self-service hiring scheme and when need arises
-Purchase a 24-hour pass requests bike hire 

-Search for bikes and docking stations

-Visit the nearest docking station with a bank card to process the payment 

	Bike Hire Infrastructure Administrator
	-To perform operations such as adding, removing, updating and deleting docking stations information

	Bank Hire Van Drivers
	-To use Bike Hire Management System to request for the redistribution among the docking stations.


(b) Consider goal refinement 
(i) Write definitions for the subgoals G2 and G3

G2. Achieve*[User*Finds*a*Docking* Station*with*Available* Bike]

User finds and enter the release codes, then checks the release code at the docking station terminal. If the code exists in the system, the bike hire user can proceed to hire the bike. The second definition of G2, the user search for bikes and docking stations from the bike hire management system and perform all the important queries using the web app.

G3. Achieve*[User*Hires*Available* Bike*from*Docking*Station]


Bike hire user searches for the available bikes using the bike hire app. At docking point, the release code is checked via the docking station terminal, then the bike hire user can proceed to hire a bike and returns operations when such need arises. 

(ii) Refine G2 and G3 using the following goals and assumptions as potential subgoals and supporting assumptions. Not all goals and assumptions in the table may be needed in the refinements.
G2 is refined to A2 as follows: Achieve*[User*can*Find*a*Docking*Station*a*location*and* availability*Docking*Station*with*Available* Bikes* from* a* nearby* docking* stations*]
G3 is refined to G5 as follows:

 Achieve [User*Can* Hire* Available* Bike*from *Docking*Stations*and*Return*Hired*Biked*to*Docking*Station].

Assumptions: The refinements of the subgoals is based on the concurrent operations that occurs during the process of finding a docking station, location, availability, hiring and returning of a bike to the a docking station

(iii) Refine goal G7 and indicate which agents from the context diagram in Figure 1 are responsible for each subgoal and assumption. Write your answer in a table where each row corresponds to a subgoal or assumption.
	Subgoals and Assertions
	Responsible Agents 

	Avoid [All Nearby Docking Stations with No Available Bike to Hire]
	-Docking Station Terminal

(The assumption is that, upon entering the release codes, docks or unlock bikes, the release code is verified at the docking point before hiring and returning events relating to the docking station queries)


Question 2: Specification by Example and Conceptual Modelling
(a) Write Gherkin scenarios or scenario outlines that illustrate how the system should compute the cost of a single journey (i.e. hiring and returning a biking). Write scenarios that cover three or four different journeys and are helpful to illustrate the rule:
Feature: Charge Users for Bike Hires

Given the 24-hour pass is bought

And the fee charge for 24-hour pass is £2

When bank card is charged a single transaction 
And 24 -hour plus the cost of all journeys during 24-hour period

When the journey is longer than first 30 minutes

Then Compute additional £2 for each 30 minutes started
(b) Sketch a conceptual model describing the main domain entities, relationships and attributes related to all rules describing the feature. Include relationship multiplicities. If needed, describe any assumptions you have made.
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3. Software Architecture.
(a) Architecture Modelling 
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   (i). Draw a functional view for the software architecture of the Bike Hire Managing System shown in the context diagram in Figure 1. Draw the functional view as a UML component diagram (as seen in class) where each functional element has a clear domain-specific name, a short definition of the component’s responsibility, and a set of provided and required interfaces.
(ii). Write a paragraph explaining how your architecture supports the second functional area: charging users' bank cards based on the time at which they hired and returned bikes.
The function charging users’ bank cards is supported by the architecture in the sense that it defines the mechanism which defines how charging is done. In the architecture, the user must purchase a 24-hour pass, where such fee for the pass is set to be £2. Every 24-hour pass is linked to a specific bank card. The architecture puts into consideration the fact that bank card will be charged one transaction with 24-hour fee and any other cost of the journey covered during the 24-hour period. The architecture supports algorithm for not charging users for the first 30 minutes. For any extra 30 minutes, is subjected to be charged £2.
(b)Architecture and Quality Requirements
  (i) Choose one functional area for the Bike Hire Management System whose availability is important for the bike hire service. Justify why high availability is needed for this functional area.
The function chosen is payment processing, this function is associated with payment gateway, and must be highly available. The reason for this, is that a 24-hour pass is purchased via the payment gateway. The transactions done via the card must also be recorded via Bike Hire Management System. Another aspect that shows the importance of this function area, is where the user is required to pay £2 for each extra 30 minutes.
        (ii)Propose suitable availability and failure handling requirements for this functional area
In ensuring that the availability and failure has been handled with the processing of payment via the Bike Hire Management System, the proposed requirements should have an external payment processor, to verify bank card information and storing card information. Additionally, a method for recording whether the transaction has been done successfully or not, and not allowing the user to be charged twice for a single transaction, need to be put in place. Such a method should redirect to the customer and payment department on the status of the payment transaction, and whether it has been done successfully, or has failed.
(iii)Describe between 1 and 3 architectural tactics that can be used to satisfy the high availability requirements for the functional area you have chosen question (i). Your answer should describe the architectural tactics in the context of the Bike Hire Management System by making reference to elements of its functional and deployment views

In satisfying the availability requirements relating to the payment gateway for the bike hire management system, one of the tactics is the development of backup system, which backup all the payment transactions and their respective states as done by the bike users. This will ensure that even when the system malfunction, the backed-up data can be easily retrieved. Another tactic is configuring the payment modules to create the log files, so that Bike Hire Architecture Administrator, can easily find and fix issues from the log files. Another tactic involves mirroring the operations of Bike Hire Management System, to ensure that the system is highly available.
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