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Overview
Official testing was performed after code was declared functionally complete.  Prior to this point, members of the team developed test cases based on the requirements that were gathered from discussion with the customer during the beginning half of the project.  At this time a requirements matrix was built that linked all requirement IDs to the test case ID(s) which would test the systems conformance to each requirement.  At least one test case was written for each requirement in the Software Requirements and Specification document.

Members of the team executed each test case and recorded whether the test passed or failed.  Upon failure, the tester would provide comments of pertinent information related to the failure, and proposals as to what caused the fault, as well as its severity and priority.  As issues arose, remaining team members fixed the bug and handed it back to the tester to re-test and re-document.

All major aspects of the system were tested including the User Interface, the Data Extraction Batch Job, and the Database.  A manual set of test cases were run on every aspect of the user interface to ensure correct production operation.  The new batch job was executed on the same data set as the old batch job and the output was directly compared for accuracy.  Selected SQL queries were executed directly against the Oracle database to verify correct operation of the triggers and stored procedures.

The remainder of this document provides a summary of the results from testing the E911 provisioning system.

Problems Found
Non-Functional Tests
	Test Case ID
	Date Completed
	Tester
	Pass/Fail
	Comments
	Severity
1(high) - 5(low)
	Priority
1(high) - 5(low)

	NF-850-1
	5/9/2003
	Jason
	Fail
	createnewuser.jsp, modifyuseraccount.jsp, userchangepassword.jsp, createnewuserservlet, modifyuseraccountservlet, userchangepasswordservlet are all accessable without a username / password
	4
	2

	NF-852-1
	5/9/2003
	Jason
	Fail
	Same as NF-850-1
	4
	2

	NF-853-1
	5/9/2003
	Jason
	Fail
	Passwords are not encrypted
	5
	1

	 
	 
	 
	 
	 
	 
	 

	RE-TESTS
	 
	 
	 
	 
	 
	 

	NF-850-1
	5/11/2003
	Jessica
	Fail
	Test2, can get to msagsearch but can not use the page due to an expired session.
	4
	2

	NF-852-1
	5/11/2003
	Jessica
	Pass
	
	
	 

	NF-853-1
	5/11/2003
	Jessica
	Pass
	
	
	 

	NF-850-1
	5/11/2003
	Kevin
	Pass
	 
	 
	 


Execution of the non-functional test cases revealed some gaps in the security constraints.  These issues were easily solved as they were the result of a simple oversight in a configuration file.  The password encryption test failed because this feature was not fully implemented until part-way through testing.  It was later re-tested and proved to be properly functioning.  There was a problem preventing users who were not logged in from being able to use the MSAG search page because of cookies being disabled.  A solution to this problem was found before the end of testing.  There are currently no known issues relating to the non-functional test cases.

Data Dictionary Tests
	Test Case ID
	Date Completed
	Tester
	Pass/Fail
	Comments
	Severity
1(high) - 5(low)
	Priority
1(high) - 5(low)

	DD-DD14-1
	5/9/2003
	Jessica
	FAIL
	Test 2 fails, the user interface allows 32 characters to be entered into additional location information instead of 30. On the insert an exception is thrown. All other tests pass.
	1
	1

	DD-DD17-1
	5/9/2003
	Jessica
	FAIL
	A numeric house number suffix can be entered. Symbols can also be entered. This field should only accept 0 to 4 letters.
	1
	1

	DD-DD18-1
	5/9/2003
	Jessica
	FAIL
	Bug #1 On the MSAG search, you cannot search for a housenum that is not a number. A valid house number can be a character. Bug #2 Adding a new location with an alphabetic housenum throws an exception!
	1
	1

	DD-DD21-1
	5/9/2003
	Jessica
	FAIL
	Database only allows 6 digits for accountnumber. This will be changed in the creation scripts.
	1
	1

	 
	
	
	
	
	
	 

	RE-TESTS
	 
	 
	 
	 
	 
	 

	DD-DD14-1
	5/11/2003
	Jessica
	Pass
	
	
	 

	DD-DD17-1
	5/11/2003
	Jessica
	Pass
	Should be able to enter any characters
	
	 

	DD-DD18-1
	5/11/2003
	Jessica
	Pass
	
	
	 

	DD-DD21-1
	5/11/2003
	Jessica
	Pass
	 
	 
	 


Tests were created against the entries in the Data Dictionary of the SRS to validate what values the system did and did not allow to be entered through the user interface or into the database.  The resulting failures were minor problems in the exact size or type of the data being allowed into the system.  All of these failures were resolved easily and the coverage of the tests over data inputs is complete throughout the system.
MSAG Search Tests
	Test Case ID
	Date Completed
	Tester
	Pass/Fail
	Comments
	Severity
1(high) - 5(low)
	Priority
1(high) - 5(low)

	MSAG-124-1
	5/5/03
	Jessica
	Fail
	The results do not all begin with the prefix entered.
	1
	1

	MSAG-127-1
	5/8/03
	Kevin
	Fail
	Results not ordered properly - only within a batch.  Caused by bad SQL which grabbed rownum too soon in an embedded select statement.
	3
	2

	 
	
	
	
	
	
	 

	RE-TESTS
	 
	 
	 
	 
	 
	 

	MSAG-124-1
	5/8/03
	Kevin
	Pass
	
	
	 

	MSAG-127-1
	5/8/03
	Kevin
	Pass
	 
	 
	 


Failed test cases in the MSAG search portion of the system included an oversight in the exact specification of a requirement for a searching method, and a SQL statement that did not perform as expected and had to be reworked.  Both problems were fixed immediately and currently no other problems with MSAG search remain.
Customer Data Entry Tests

	Test Case ID
	Date Completed
	Tester
	Pass/Fail
	Comments
	Severity
1(high) - 5(low)
	Priority
1(high) - 5(low)

	OBSOLETED
CUST-403-1
	5/9/03
	Jessica
	FAIL
	Bug #1Can change the market even though there are active TN's. Bug #2 Can change the market of a customer that has locations, to a market that does not match the market of the current locations.
	1
	1

	OBSOLETED
CUST-403-2
	5/9/03
	Jessica
	FAIL
	Market is editable
	1
	1

	 
	
	
	
	
	
	 

	RE-TESTS
	 
	 
	 
	 
	 
	 

	CUST-403-1v2
	5/10/03
	Kevin
	Pass
	
	
	 

	CUST-403-2v2
	5/10/03
	Kevin
	Pass
	 
	 
	 


The only failed tests in the customer data entry section were the result of incorrect code, however, the requirement they were based upon was found to be undesired.  Because of changes in how the system separates customer and location data as compared to the old system, a different requirement had to be made.  When the changes were implemented new test cases were developed and the system subsequently passed them.
Location Data Entry Tests

	Test Case ID
	Date Completed
	Tester
	Pass/Fail
	Comments
	Severity
1(high) - 5(low)
	Priority
1(high) - 5(low)

	LOC-302-1
	5/7/03
	Jason
	Fail
	Test itself passes.  Was able to submit new TN. Submitted 201-999-0004 and got back 201-999-4  Also does not check that edited TNs have 4 digits in XXXX
	2
	3

	LOC-406-1
	5/9/03
	Kevin
	Fail
	Active TNs are not changed to modified when the Location's information is changed.
	1
	1

	LOC-462-1
	5/10/03
	Kevin
	Fail
	Have inactive, add another with same #, then change inactive one back to live and it is allowed when it shouldn't be.
	1
	1

	 
	
	
	
	
	
	 

	RE-TESTS
	 
	 
	 
	 
	 
	 

	LOC-302-1
	5/9/03
	Kevin
	Pass
	
	
	 

	LOC-406-1
	5/10/03
	Jessica
	Pass
	Code changed.  Run Test Again!
	
	 

	LOC-406-1
	5/11/03
	Kevin
	Pass
	
	
	 

	LOC-462-1
	5/11/03
	Kevin
	Pass
	 
	 
	 


The majority of serious errors found during the testing process were within the Location Data Entry section of the system.  This is the most complicated portion of the system and thus was susceptible to hidden problems.  Failures related mostly to validation of TN numbers and automatic status modification.  These were caused by failure of the code to properly handle all possible cases.  During the bug fixing stage all discovered problems that conflicted with state requirements were resolved.  It is possible that difficult to find bugs may remain.  It is suggested that particular attention be paid to this area during any additional testing phases.
User Accounts Tests
	Test Case ID
	Date Completed
	Tester
	Pass/Fail
	Comments
	Severity
1(high) - 5(low)
	Priority
1(high) - 5(low)

	UA-204-1
	5/9/03
	Mike
	Fail
	Don't have a way to check for first login or ask the user to login for the first time
	2
	3

	UA-208-1
	5/9/03
	Mike
	Fail
	can delete self!
	2
	2

	UA-222-1
	5/9/03
	Mike
	Fail
	See test UA-204-1
	2
	3

	UA-X-1
	5/11/03
	Kevin
	Pass
	Change password works, but the authentication forces user to re-log in with the new password immediately when they submit a successful password change.
	
	 

	 
	
	
	
	
	
	 

	RE-TESTS
	 
	 
	 
	 
	 
	 

	UA-204-1
	5/11/03
	Kevin
	Pass
	
	
	 

	UA-208-1
	5/11/03
	Jessica
	Pass
	
	
	 

	UA-222-1
	5/11/03
	Kevin
	Pass
	 
	 
	 


Problems found in the user accounts section had to do with both functional mistakes and also difficulties in working with the environment to get it to perform exactly as desired.  A plan for implementing the first login check was delayed as work was focused on more pressing issues.  As a consequence this feature was not truly added until near the end of testing.  Also of note is that to ensure complete reliability of forcing a user to change their password when necessary, code had to be included in almost every one of the JSP pages of the system.  Since remote lookups are performed this may add significant overhead for something that is seldom used.  It may be advisable to remove the check from all but the Main Menu page as it is unlikely that users will enter the system without going through this page.  While all tests were eventually considered as passing, it is also important to note that there is an undesired annoyance in how Resin handles authorization when a user changes their password.  The system requires them to log in again using their new password when they change it, even though they are already authenticated into the system.  The test & development team has not yet been able to find a solution for avoiding this annoyance and it is considered a minor bug.
Find Customer Tests

All tests in the set for the find customer functionality passed during their initial run.  It is believed that this portion of the system if solid.  The only aspect that may warrant some further testing would be searching for customers by NPA-NXX.  This would need to be done with large sets of data for customers, locations and TNs, though the basic functionality has been proven accurate with smaller sample tests.

Batch Job Tests

	Test Case ID
	Date Completed
	Tester
	Pass/Fail
	Comments
	Severity
1(high) - 5(low)
	Priority
1(high) - 5(low)

	BJ-500-1
	5/10/2003
	Derrick
	
	To fully comply with the procedure in the test case, first the script and data infrastructure must be created in the repository.  However, this and test case BJ-501-1 have been successfully executed without the infrastructure.
	
	 


Test case BJ-500-1 passes functionally, but scripts and data still need to be created so that this test is easily repeatable.
Remaining Problems

All open issues and discovered bugs that the development / test team has found thus far have been fixed and closed. Related tests were re-run to ensure the accuracy of the system.  The only known problem left is the minor issue of Resin’s authentication requiring a user to log in again immediately after they change their password.
Further Testing

Aspects of the system that require further investigation include scalability, performance, and concurrency testing.  Even though our development environment is similar to the actual production environment, it is highly suggested that additional tests be run in the production environment to tax the system in these respects.  Testing on the intended deployment environment will be able to much more accurately assess the limits of the system and whether it meets the ultimate needs of PaeTec.
Due to the intricacies of the multiple submissions happening at once from the location data entry page it is possible that not all eventualities have been covered by the existing and executed tests.  In addition the specific requirements in the SRS may leave some gaps where the exact desired functionality for unusual cases is uncertain.  It is recommended that during the further testing to be done before actual use of the system, this area be further examined to determine whether it performs exactly as desired.
Summary

	 
	Test Cases Run
	Passed 1st Time
	Failed 1st Time
	Passed After Retest
	Failed After Retest

	Batch Job
	7
	6
	1
	1
	0

	Non Functional
	15
	12
	3
	3
	0

	Customer Data Entry
	10
	8
	2
	2
	0

	Data Dictionary
	23
	19
	4
	4
	0

	Find Customer
	11
	11
	0
	0
	0

	Location Data Entry
	16
	13
	3
	3
	0

	Miscellaneous
	1
	1
	0
	0
	0

	MSAG
	36
	34
	2
	2
	0

	User
	27
	24
	3
	3
	0

	Total
	146
	128
	18
	18
	0

	Percent
	 
	88%
	12%
	100%
	0%


The total number of test cases run was 146. In running the test cases 88% passed on the first run, and 12% failed on the first run. Of the test cases that were retested, either because of failure or because code was changed, all of them passed.

The test team believes that the E911 Provisioning system is stable and relatively bug free.  All requirements agreed upon between the customer and the team, are believed to have been met and validated through the test cases.  Functionally the system is working fully and properly in the development environment.  Ensuring the ability of the system to withstand higher loads and survive in the working environment will require some further testing.
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