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1. Introduction

The DIAMOND Project is a database that will hold historical and new programmatic information for the STEM Center. The ultimate goal is to be able to have a centralized location where we are able to add all program data, either manually or automatically, in order for the client and stakeholders to query information to answer specific questions regarding his programs.
The purpose of testing will be to verify the functionality of our database. Our focus will be the implementation of the Optical Character Recognition, OCR, engine that will help automate the data entry process. The other test case will cover the functionality of our query feature and collection of the data. The scope of this testing will rely heavily on pre-filled paper enrollment forms as we will try to mimic a real-world paper form. We will be testing the capabilities stated in our OCD, SSAD, and LCP to ensure all of our client’s requirements and goals are working accordingly.
2. Test Strategy and Preparation

Since we will phase out testing through three iterations, the test strategy we will use will be Agile. We plan to test different code set and requirements within the iterations, analyze the results, and adjust our program accordingly. In order for us to be successful, we have devised a testing schedule below in order for us to focus on certain sections of the software at a time.
2.1 Hardware preparation
We are using Salesforce, a web-based Commercial off-the-shelf product. In order to access the platform, we need to have a computer with reliable internet access and an up to date browser.
2.2 Software preparation 

The software we will be using will be Salesforce. The main feature will be the Einstein Optical Character Recognition, OCR, engine. This feature needs to be integrated into our Salesforce account by creating an Einstein Platform Services account and creating a private key along with a generated token. We will be able to call the Einstein OCR API from Apex within Salesforce. The OCR Engine will be used to extract data pertaining to the fields in our database. The querying aspect of our program will be written is Apex, a JavaScript infrastructure embedded in Salesforce and will use SOQL to perform our queries. The data we will be using will be mock data. This will consist of data submitted onto salesforce, along with paper applications for the data entry test. 
2.3 Other pre-test preparations 

Pre-test preparations will be sample enrollment form. We will ask the client to provide a sample enrollment form for us to fill out and upload onto the OCR engine for testing. 
2.4 Requirements Traceability

Table 1: Requirements Traceability Matrix

	Requirement ID
	Capacity Goal
	Use Case
	Test Case
	Verification Type

	WC-1
	OC-3
	UC-11
	TC-02
	Testing

	WC-2
	OC-3
	UC-11
	TC-02
	Testing

	WC-3
	OC-5
	UC-2
	TC-01, TC-02
	Testing

	WC-4
	OC-1
	UC-7
	TC-08
	Testing

	WC-5
	OC-7
	UC-5
	TC-03
	Testing

	WC-6
	OC-1
	UC-7
	TC-08
	Testing

	WC-7
	OC-4
	UC-8
	TC-11
	Testing

	WC-8
	OC-4
	UC-8
	TC-11
	Testing

	WC-9
	OC-1
	UC-7
	TC-08
	Testing

	WC-10
	OC-1
	UC-4
	TC-04
	Testing

	WC-11
	OC-8
	UC-9
	TC-16
	Testing

	WC-12
	OC-8
	UC-10
	TC-16
	Testing

	WC-13
	OC-8
	UC-12
	TC-15
	Testing

	WC-14
	OC-4
	UC-8
	TC-12
	Testing

	WC-15
	OC-5
	UC-2
	TC-01
	Testing

	WC-16
	OC-1
	UC-1
	TC-07
	Testing

	WC-17
	OC-2
	UC-12
	TC-15
	Testing

	WC-18
	OC-3
	UC-4
	TC-09
	Testing

	WC-19
	OC-1
	UC-1
	TC-01
	Testing

	WC-20
	OC-1
	UC-1, UC-2
	TC-01
	Testing

	WC-21
	OC-1
	UC-8
	TC-08
	Testing

	WC-22
	OC-1
	UC-6
	TC-06
	Testing

	WC-23
	OC-8
	UC-10
	TC-15
	Testing

	WC-24
	OC-1
	UC-2, UC-8
	TC-13
	Testing

	WC-25
	OC-1
	UC-2, UC-8
	TC-14
	Testing

	LOS-1
	OC-8
	
	TC-10
	Testing

	LOS-2
	OC-2
	
	TC-18
	Testing

	LOS-3
	OC-2
	
	TC-19
	Testing

	LOS-4
	OC-2
	
	TC-18
	Testing

	LOS-5
	OC-6
	
	TC-17
	Testing

	LOS-6
	OC-8
	
	TC-15, TC-17
	Testing


3. Test Identification

3.1 Test Identifier TC-01 Manual Data Entry
TC-01 Manual Data Entry
3.1.1 Test Level

Software item level
3.1.2 Test Class

Erroneous test
3.1.3 Test Completion Criteria

The test for manual entry will be completed when all required fields are successfully submitted to the database. 
3.1.4 Test Cases

Table 2: TC-01-01 Manual Data Entry
	Test Case Number
	TC-01 - Manual Data Entry

	Test Item
	We are testing the ability to add data onto the database. This will be achieved by using the single page UI created by a prototyper.

	Test Priority
	M

	Pre-conditions
	Must have paper application with information needed to submit

	Post-conditions
	Data will be entered in the system 

	Input Specifications
	Enter required fields to complete a submission

	Expected Output Specifications
	The data will be submitted successfully

	Pass/Fail Criteria
	Will pass if all required fields are submitted. Will fail if any field is missing.

	Assumptions and Constraints
	The data is readily available

	Dependencies
	None

	Traceability
	WC-3, WC-15, WC-19, WC-20


3.2 Test Identifier TC-02 - OCR Data Entry
TC-02 - OCR Data Entry

3.2.1 Test Level

Software item level
3.2.2 Test Class

Erroneous test
3.2.3 Test Completion Criteria

The test for OCR data entry will be completed when we successfully scan a paper enrollment form, the system extracts the required fields, and imports them to the appropriate tables
3.2.4 Test Cases

Table 3: TC-02-01 OCR Data Entry
	Test Case Number
	TC-02 - OCR Data Entry

	Test Item
	We are testing the OCR engines ability to extract required fields from uploaded application file

	Test Priority
	W

	Pre-conditions
	Must have application uploaded on the computer

	Post-conditions
	Data will be entered in the system

	Input Specifications
	scan photo of application

	Expected Output Specifications
	the required fields will be extracted and submitted successfully

	Pass/Fail Criteria
	Will pass if all required fields extracted are submitted. Will fail if any field is missing.

	Assumptions and Constraints
	The application form has been mapped out for required fields

	Dependencies
	None

	Traceability
	WC-1, WC-2, WC-3


3.3 Test Identifier TC-03 Data Validation
TC-03 Data Validation
3.3.1 Test Level

Software item level
3.3.2 Test Class

Erroneous test
3.3.3 Test Completion Criteria

The data validation test will be completed once it passes to identify potential duplicate and prompt the user about that record. 
3.3.4 Test Cases

Table 4: TC-03-01 Data Validation

	Test Case Number
	TC-03 - Data Validation

	Test Item
	We will be testing the system’s ability to check for duplicate entries

	Test Priority
	S

	Pre-conditions
	Have an application ready for input

	Post-conditions
	The system will not create duplicate

	Input Specifications
	Input data using either manual entry or OCR entry

	Expected Output Specifications
	If a duplicate exists, or possibility of duplicate exist, a pop will ask for confirmation to proceed or cancel entry

	Pass/Fail Criteria
	Will pass if duplicate record exists and pop up window provides suggestion to proceed or cancel. Will fail if duplicate record exists and no pop-up window asking for confirmation populates

	Assumptions and Constraints
	A duplicate record exists

	Dependencies
	TC-01-01

	Traceability
	WC-5


3.4 Test Identifier TC-04 Export Data from table
TC-04 Export Data from table
3.4.1 Test Level

Software item level
3.4.2 Test Class

Erroneous test
3.4.3 Test Completion Criteria

This test will be complete when the data is exported from the table being tested with the data from the table.
3.4.4 Test Cases

Table 5: TC-04-01 Export Data from table
	Test Case Number
	TC-04 - Export Data from table

	Test Item
	We will test the ability to export the data directly from the table the user is currently on

	Test Priority
	S

	Pre-conditions
	The user is on the table they wish to extract

	Post-conditions
	Successfully export the data

	Input Specifications
	a button that will allow the table to be exported

	Expected Output Specifications
	a popup will appear with the option to export in desired format

	Pass/Fail Criteria
	Will pass if data is successfully exported. Will fail if data is not exported

	Assumptions and Constraints
	Table has data

	Dependencies
	 None

	Traceability
	WC-5


3.5 Test Identifier TC-05 Import CSV
TC-05 Import CSV
3.5.1 Test Level

Software item level
3.5.2 Test Class

Erroneous test
3.5.3 Test Completion Criteria

This test will be completed when we have successfully imported a preformatted CSV file onto the system and all records are inputted in the correct tables.
3.5.4 Test Cases

Table 6: TC-05-01 Import CSV
	Test Case Number
	TC-05 - Import CSV

	Test Item
	We will test the ability to import a csv to upload student data

	Test Priority
	C

	Pre-conditions
	Pre-populated csv file with headers matching the tables

	Post-conditions
	Validation of upload

	Input Specifications
	CSV file import option in the data entry GUI

	Expected Output Specifications
	File will import and a window will pop up whether it was successful or not

	Pass/Fail Criteria
	Will pass if the file is successfully imported onto the database. Will fail if the file is not imported. Will fail if the file is not properly formatted.

	Assumptions and Constraints
	The file is pre-populated and formatted for the system

	Dependencies
	 None

	Traceability
	WC-3


3.6 Test Identifier TC-06 Edit Data
TC-06 Edit Data
3.6.1 Test Level

Software item level
3.6.2 Test Class

Erroneous test
3.6.3 Test Completion Criteria

The test will be completed when we have successfully changed the data.
3.6.4 Test Cases

Table 7: TC-06-01 Edit Data
	Test Case Number
	TC-06 - Edit Data

	Test Item
	We will test the ability to edit already imported data

	Test Priority
	M

	Pre-conditions
	Records exist in the database

	Post-conditions
	Ability to submit a change

	Input Specifications
	ability to click on the field and make changes

	Expected Output Specifications
	changes should be made

	Pass/Fail Criteria
	Will pass if the field is successfully changed. Will fail if the field does not change.

	Assumptions and Constraints
	A record exists

	Dependencies
	TC-01-01 or TC-01-02

	Traceability
	WC-22


3.7 Test Identifier TC-07 Search in student table
TC-07 Search in student table
3.7.1 Test Level

Software item level
3.7.2 Test Class

Erroneous test
3.7.3 Test Completion Criteria

This test will be completed once we have successfully searched through the table with the search criteria provided. 
3.7.4 Test Cases

Table 8: TC-07-01 Search in student table
	Test Case Number
	TC-07 - Search in student table

	Test Item
	We will test the ability to query within the students table

	Test Priority
	M

	Pre-conditions
	Have searchable data, i.e. student names or parent name

	Post-conditions
	Ability to query the table

	Input Specifications
	The inputs will be a few fields we can use to narrow down the results. We will have a First name. Last Name, Parent name, date of birth, and age range.

	Expected Output Specifications
	Results depending on search parameters

	Pass/Fail Criteria
	Will pass if the search parameters produce a result. Will pass if the search parameters produce no result, assuming the item searched is not in the database. Will fail if the search does not produce results given the data is in the database.

	Assumptions and Constraints
	The record to be searched is in the database

	Dependencies
	 None

	Traceability
	WC-16


3.8 Test Identifier TC-08 Multiple table search
TC-08 Multiple table search
3.8.1 Test Level

Software item level
3.8.2 Test Class

Erroneous test
3.8.3 Test Completion Criteria

This test will be complete once we have identified students associated to a program from searching the programs table. 
3.8.4 Test Cases

Table 9: TC-08-01 Search programs based on student participation
	Test Case Number
	TC-08 - Search programs based on student participation

	Test Item
	We will test the ability to query results related to multiple tables

	Test Priority
	C

	Pre-conditions
	the program tables will have records populated.

	Post-conditions
	the student records will be linked to the program records

	Input Specifications
	Enter a program name

	Expected Output Specifications
	the student records associated to that program

	Pass/Fail Criteria
	Will pass if student records presented are associated to the program. Will fail if the student records are not presented, given the records should be.

	Assumptions and Constraints
	The student records are associated with the program

	Dependencies
	 None

	Traceability
	WC-4, WC-6, WC-9, WC-21


3.9 Test Identifier TC-09 Export results
TC-09 Export results
3.9.1 Test Level

Software item level
3.9.2 Test Class

Erroneous test
3.9.3 Test Completion Criteria

This test will be complete once we have successfully exported a file with the results of a query.
3.9.4 Test Cases

Table 10: TC-09-01 Export results
	Test Case Number
	TC-09 - Export results

	Test Item
	We will test the ability to export the query results

	Test Priority
	M

	Pre-conditions
	Query has already been set and is ready to be exported

	Post-conditions
	return to query page

	Input Specifications
	select the export results button on the query page

	Expected Output Specifications
	a file containing results

	Pass/Fail Criteria
	Will pass if a file is exported and the query results are in it. Will fail if the file does not export the results. Will fail if the file does not export.

	Assumptions and Constraints
	The query performed has data in it and is ready to be exported.

	Dependencies
	 None

	Traceability
	WC-18


3.10 Test Identifier TC-10 Query Search performance
TC-10 Query search performance
3.10.1 Test Level

Software item level
3.10.2 Test Class

Timing test
3.10.3 Test Completion Criteria

This test will be completed once we have consistently created a query in a shorter amount of time compared to the first iteration of the test. 
3.10.4 Test Cases

Table 11: TC-10-01 Query search performance
	Test Case Number
	TC-10 - Query search performance 

	Test Item
	We will test the performance behind each query search

	Test Priority
	C

	Pre-conditions
	UI/UX should be completed

	Post-conditions
	 Time to complete should be less than 3 seconds

	Input Specifications
	Create a query

	Expected Output Specifications
	Query results

	Pass/Fail Criteria
	Will pass if query results take less or the same time then the previous attempt. Will fail if they take longer.

	Assumptions and Constraints
	The UI/UX is completed as we are testing performance. 

	Dependencies
	 None

	Traceability
	LOS-1


3.11 Test Identifier TC-11 Dashboard View
TC-11 Dashboard View
3.11.1 Test Level

Software item level
3.11.2 Test Class

Erroneous test
3.11.3 Test Completion Criteria

 This test will be completed once the dashboard is present with real time data after logging in. 
3.11.4 Test Cases

Table 12: TC-11-01 Dashboard View
	Test Case Number
	TC-11 Dashboard View

	Test Item
	We will test the functionality of the dashboard

	Test Priority
	C

	Pre-conditions
	Have credentials to salesforce

	Post-conditions
	Review the dashboard

	Input Specifications
	Log in to the system and click on the Dashboard

	Expected Output Specifications
	A dashboard with program overview data

	Pass/Fail Criteria
	Will pass if the dashboard is displayed. Will fail if no data is displayed

	Assumptions and Constraints
	Data is in the system

	Dependencies
	None

	Traceability
	WC-7, WC-8


3.12 Test Identifier TC-12 Program Data
TC-12 Program Data
3.12.1 Test Level

Software item level
3.12.2 Test Class

Erroneous test
3.12.3 Test Completion Criteria

 This test will be complete once the program data is accessible and we are able to query.
3.12.4 Test Cases

Table 13: TC-12-01 Program Data
	Test Case Number
	TC-12 Program Data

	Test Item
	We will test the accessibility of the program data

	Test Priority
	S

	Pre-conditions
	Have credentials to salesforce

	Post-conditions
	Program data will be displayed

	Input Specifications
	Select the programs table and add query filters

	Expected Output Specifications
	The queried program data will be displayed

	Pass/Fail Criteria
	Will pass if records from the program table are displayed according to the query. Will fail if no records are displayed 

	Assumptions and Constraints
	Program records exist

	Dependencies
	None

	Traceability
	WC-14


3.13 Test Identifier TC-13 Update Program Tables
TC-13 Update Program Tables
3.13.1 Test Level

Software item level
3.13.2 Test Class

Erroneous test
3.13.3 Test Completion Criteria

 This test will be complete once the program tables have been updated.
3.13.4 Test Cases

Table 14: TC-13-01 Update Program Tables
	Test Case Number
	TC-13 Update Program Tables

	Test Item
	We will test the capability of updating program tables

	Test Priority
	S

	Pre-conditions
	Have program data ready

	Post-conditions
	Table will be updated

	Input Specifications
	Select the program table, input data, submit

	Expected Output Specifications
	data is submitted to the table

	Pass/Fail Criteria
	Will pass if the data is submitted. Will fail if the submission does not go through

	Assumptions and Constraints
	None

	Dependencies
	None

	Traceability
	WC-24


3.14 Test Identifier TC-14 Update Attendance Tables
TC-14 Update Attendance Tables
3.14.1 Test Level

Software item level
3.14.2 Test Class

Erroneous test
3.14.3 Test Completion Criteria

 This test will be complete once the attendance data is updated.
3.14.4 Test Cases

Table 15: TC-14-01 Update Attendance Tables
	Test Case Number
	TC-14 Update Attendance Tables

	Test Item
	We will test the capability of updating Attendance tables

	Test Priority
	C

	Pre-conditions
	Have attendance data ready

	Post-conditions
	Table will be updated

	Input Specifications
	Select the attendance table, select student, input data, submit

	Expected Output Specifications
	data is submitted to the table

	Pass/Fail Criteria
	Will pass if the data is submitted. Will fail if the submission does not go through

	Assumptions and Constraints
	None

	Dependencies
	None

	Traceability
	WC-25


3.15 Test Identifier TC-15 Documentation
TC-15 Documentation
3.15.1 Test Level

Software item level
3.15.2 Test Class

Erroneous test
3.15.3 Test Completion Criteria

 This test will be complete once the documentation is successfully downloaded.
3.15.4 Test Cases

Table 16: TC-15-01 Documentation
	Test Case Number
	TC-15 Documentation

	Test Item
	Locate the documentation

	Test Priority
	C

	Pre-conditions
	Have a question regarding the system.

	Post-conditions
	Questions should be answered

	Input Specifications
	Press the get help button

	Expected Output Specifications
	A file for download will be available

	Pass/Fail Criteria
	Will pass if the file is downloaded. Will fail if no file downloads.

	Assumptions and Constraints
	None

	Dependencies
	None

	Traceability
	WC-13, WC-17, WC-23, LOS-6


3.16 Test Identifier TC-16 Update Schema
TC-16 Update Schema
3.16.1 Test Level

Software item level
3.16.2 Test Class

Erroneous test
3.16.3 Test Completion Criteria

 This test will be complete once the database schema has successfully been updated.
3.16.4 Test Cases

Table 17: TC-16-01 Update Schema
	Test Case Number
	TC-16 Update Schema

	Test Item
	Will test the ability to change the structure of the database

	Test Priority
	S

	Pre-conditions
	Have credentials to Salesforce

	Post-conditions
	Ability to change the database structure and access structure

	Input Specifications
	Select the database schema button and update

	Expected Output Specifications
	Updated database Schema

	Pass/Fail Criteria
	Will pass if the database schema is updated. Will fail if the database schema is not updated.

	Assumptions and Constraints
	Understand the current database

	Dependencies
	None

	Traceability
	WC-11, WC-12


3.17 Test Identifier TC-17 Backup
TC-17 Backup
3.17.1 Test Level

Software item level
3.17.2 Test Class

Erroneous test
3.17.3 Test Completion Criteria

 This test will be completed once the database has been successfully backed up via a downloaded file.
3.17.4 Test Cases

Table 18: TC-17-01 Backup
	Test Case Number
	TC-17 Backup

	Test Item
	Will test the ability to back up

	Test Priority
	S

	Pre-conditions
	Have credentials to Salesforce

	Post-conditions
	Have a complete backup

	Input Specifications
	Press the backup button

	Expected Output Specifications
	A file will download containing the database

	Pass/Fail Criteria
	Will pass if the database file is downloaded. Will fail if it does not download.

	Assumptions and Constraints
	None

	Dependencies
	None

	Traceability
	LOS-5, LOS-7


3.18 Test Identifier TC-18 Reliability
TC-18 Reliability
3.18.1 Test Level

Software item level
3.18.2 Test Class

Erroneous test
3.18.3 Test Completion Criteria

 This test will be complete once we have successfully logged into the system and are not experiencing any issues. 
3.18.4 Test Cases

Table 19: TC-18-01 Reliability
	Test Case Number
	TC-18 Reliability

	Test Item
	Will test the systems reliability

	Test Priority
	M

	Pre-conditions
	Have credentials to Salesforce

	Post-conditions
	Will have access to the database

	Input Specifications
	Log into the system and all data is present

	Expected Output Specifications
	View the data

	Pass/Fail Criteria
	Will pass if the data is present. Will fail if cannot log in. Will fail if the data is not present.

	Assumptions and Constraints
	None

	Dependencies
	None

	Traceability
	LOS-2, LOS-4


3.19 Test Identifier TC-19 Scalability
TC-19 Scalability
3.19.1 Test Level

Software item level
3.19.2 Test Class

Erroneous test
3.19.3 Test Completion Criteria

 This test will be completed is we are able to continue to add data onto the system.
3.19.4 Test Cases

Table 20: TC-19-01 Scalability
	Test Case Number
	TC-19 Scalability

	Test Item
	Will test the capacity of the system

	Test Priority
	M

	Pre-conditions
	Have credentials to Salesforce

	Post-conditions
	Able to enter more data

	Input Specifications
	Input data into the system

	Expected Output Specifications
	Successfully enter data

	Pass/Fail Criteria
	Will pass if the data is entered. Will fail if the data is not entered

	Assumptions and Constraints
	None

	Dependencies
	None

	Traceability
	LOS-3


4. Resources and schedule
4.1 Resources
The resources we will need are blank enrollment forms and sample data. This sample data will be created at random for our test to simulate future students enrolling. In order for us to further test the OCR engine, we will need the forms to be completed in different forms of handwriting. In addition, we will need a license to the Salesforce platform, as we are currently using developer accounts which have restrictions as to the amount of users can be on the application at one time.
4.2 Staffing XE "Staffing"  and Training XE "Training"  Needs

For the Development phase of DIAMOND, the whole team will need to calibrate and understand the code for the project. The new roles for this phase are Developers and Tester. The Developers are Samantha, Andrew, Shijie, Meghana, and Dzung. The Testers are Haiwen and Danny. The Developer team will oversee the managing, designing, resolving test items. The Tester team will oversee the preparing, executing, inspecting. During the development phase, the client will either hire or appoint a maintainer from his team to help with the transition. This STEM Center staff member will need to be trained in the Salesforce platform along with given the schematic of our tables and be trained to use DIAMOND.
4.3 Schedule
Table 21: Testing Schedule

	Date
	Test Identifier
	Responsible person
	Resources
	Training needs

	2/26/21
	TC-01 to TC-06, TC-11 to TC-14, TC-16
	Developer Team
	Salesforce, Sample Data
	N/A

	3/12/21
	TC-06 to TC-10, TC-15, TC-17 to TC-19
	Tester Team
	Salesforce, Sample Data
	N/A

	4/2/21
	TC-03
	Meghana and Dzung
	Salesforce, Sample Data
	N/A

	4/9/21
	TC-01 to TC-19
	Tester Team, STEM Center staff member
	Salesforce, Sample Data
	Salesforce 
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