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(10 pts) For the EVCSS Project, define (i.e. describe) 3 end-to-end functional system-level tests.
Functional system-level tests:
1. Test which checks the allocation of charging stations
a. This test is a unit test of a function responsible for creating the relationship between a tenant user and a charging station.
b. For this test, a tenant user object will need to be created or used from an existing store, along with a tenant charging station object. If necessary, an administrator user object should be created with which to perform the action (this would depend on how the EVCSS is implemented).
c. The test determines whether the charging station is successfully assigned to the tenant user after executing the assignment function.
d. The test assumes that the tenant user is permitted another allocation.
e. The test is considered passed if the charging station is successfully assigned to the tenant user.
2. Test which checks the communication between an on-demand credit card reader and a charging station lock
a. This test is an integration test conducted on the module responsible for reading an on-demand user’s credit card and the module responsible for unlocking a charging station for use.
b. For this test, an on-demand user object will need to be created or used from an existing store, along with an on-demand charging station object.
c. The test determines whether the charging station’s lock is successfully unlocked upon receiving valid communication from the credit card reader.
d. The test assumes that the on-demand user’s credit card is valid and that the credit card reader will recognize it as such.
e. The test is considered passed if the credit card reader sends a valid signal to the charging station lock, resulting in the charging station being unlocked for use.
3. Test which checks the communication between the EVCSS and the external billing platform used for tenant billing
a. This test is an integration test conducted on the module responsible for calculating a tenant’s charging bill(s) and the external system used to process tenant billing.
b. For this test, a tenant user object will need to be created or used from an existing store, and an associated user object will need to be created on the external billing platform depending on its implementation and requirements. A bill object will need to be generated and associated with that tenant user.
c. The test determines whether the tenant user’s bill is successfully posted to the external billing platform.
d. The test assumes that the external billing platform is open to receiving new bills and that it can associate the EVCSS tenant user with the correct associated user in the billing system.
e. The test is considered passed if an unpaid bill of the same amount as that generated on the EVCSS for the tenant user is reflected in the external billing platform and associated with the EVCSS tenant user.
(10 pts) For the EVCSS Project, define (i.e. describe) 3 non-functional metrics and 1 test case for each.
Non-functional metrics:
1. Charging time
a. The time that an EVCSS charging station takes to charge a given electric vehicle versus competing charging stations is important because it can affect a user’s choice of whether to use our charging stations. This is particularly important when considering on-demand users who do not routinely use our charging stations out of convenience.
b. Test case: Using the same electric vehicle, complete 3 charging sessions from 15% battery remaining using one of our charging stations and at least two competitors’ charging stations. Measure the time required to charge the vehicle to 100% for all sessions, then average the charging sessions for each different charging station. If our charging station’s time is relatively similar to or measurably less than our competitors’ times, we are performing well in this metric.
2. Vehicle compatibility
a. The ability for an EVCSS charging station to charge a variety of electric vehicles using different charging adapters is important because it can determine whether a user can use our charging stations. This is particularly important when considering on-demand users whose needs we cannot predict in the same way we can predict the needs of tenant users.
b. Test case: For one day only, invite owners of electric vehicles in an area with many electric vehicle owners to come charge their vehicles free of charge using our charging stations. Measure the percentage of vehicles that can be charged using our charging stations. If our charging stations can charge 80% or more of the electric vehicles, we are performing well in this metric.
3. Mobile app usability
a. The satisfaction of tenant users of the EVCSS mobile application is important because it can affect a user’s willingness to continue using our charging stations and generating revenue in the form of fees associated with their use.
b. Test case: Create a user survey which tenants are prompted to complete within the tenant application. The survey should ask about the application interface and how they rate its layout, functionality, and overall usability relative to other commonly used applications. If 90% of tenants respond positively in at least two of the categories being surveyed, we are performing well in this metric.
(10 pts) Identify 3 different types of training documentation for the EVCSS Project, the content of the training documentation, and who will use the training documentation (250 words minimum)?
Documentation for tenants in apartment buildings employing the EVCSS will need to be created to explain the functionality of the tenant mobile application and describe or demonstrate how to perform common actions within the application. For example: documentation about how to read the map on which a tenant's assigned charging station(s) will need to be provided in order to assist users of the application who are not familiar with the full layout of the apartment building's parking garage. Another example would be documentation about how to view a breakdown of a tenant's latest charging bill, including descriptions of each category of fee in that breakdown.

Documentation for apartment building managers using the EVCSS will need to be created to explain and demonstrate common use cases for the administrative dashboard and its functionalities. Documentation about how to create a new tenant user, how to assign a charging station to a user, and how to create billing policies on per-charging-station, per-user, per-provider, and/or per-location bases will need to be provided for managers that are hired and trained after the initial deployment of the EVCSS.

Documentation for maintenance technicians performing fixes on charging station hardware will need to be created to explain the functionality of the EVCSS as it relates to the operation of charging stations. For example: documentation about how to reset a stuck charging station lock using the EVCSS' administrative dashboard will need to be provided. Another example would be documentation about how to disable the flow of electricity from a charging station in the event that a charging adapter becomes stuck in an electric vehicle, and this could include steps on how to forcefully terminate a tenant's charging station so as not to result in unreasonable charges during maintenance.
