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LIMS Implementation Defect Tracking
Background

• Savannah River Site is a Department of Energy 
Facility located in Aiken, SC

• Primary work is environmental restoration
• Multiple laboratories across the Site

– Ranging from large to small labs doing a variety of work
• Commercial-off-the-shelf (COTS) laboratory 

information management system used 
– Configuration, enhancements, and modifications 

controlled via Site procedures 
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LIMS Implementation Defect Tracking
What is this presentation about?

• How to track software design implementation defects prior 
to production use
– A step by step engineering approach
– Testing occurs after development of code but before acceptance 

testing
• How to measure success

– Use of in-house database to track defects
– Continual feedback between developers and test team
– Ensure that developers are working on the right things by prioritizing 

defects
– Statistics to determine rate of defect detection to defect correction

• Methodology described used on high priority, short turn 
around LIMS migration
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LIMS Implementation Defect Tracking 
Advantages of Early Defect Detection

• Saves $$ and project deadlines
– Testing process is under control

• Ensures high priority problems are fixed first
– Customer has input into priority of defects

• Lessens the number of errors/defects that are 
placed into production
– Defects detected and corrected early in process

• Customer verification and validation done early
– Customer assists in internal module testing

• Overall product quality increase
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LIMS Implementation Defect Tracking 
Step 1: Develop Test Cases to Test Requirements

• Test Team is independent of developers
– Customer on Test Team
– Developers draft rough test case
– Testers and Customer edit draft, run test case to identify defects

• Determine test cases to be generated per approved functional 
requirements
– Requirements are listed in a Requirements Traceability Matrix which relates 

requirements to test cases
• A test case is written to test a specific function or part of the process
• Test cases are assigned to project personnel to generate
• Implementation testing is done by test case, so defects are listed by test 

case
• Not all defects are test case related, so system categories are used
• Determine with Customer rules for Priority Class

– Class A :  Must be fixed prior to Acceptance Test
– Class B :  Must be fixed prior to Production 
– Class C :  Enhancement for later implementation
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LIMS Implementation Defect Tracking 
Step 1: Develop Test Cases to Test Requirements (cont)
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LIMS Implementation Defect Tracking 
Step 1: Develop Test Cases to Test Requirements (cont)
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LIMS Implementation Defect Tracking 
Step 2: Start Implementation Evolution

• Test cases are executed in Evolutions
– An evolution is a implementation test cycle
– Evolution consists of test, documentation of defects, rating of 

defects, correction of defects
• An evolution begins when enough software and test cases 

have been developed to warrant execution
– Since the LIMS is automating the process, enough primary steps in 

the process have to be developed to warrant testing
• Customer participates in each test evolution

– Test team consists of Customer and Process Control personnel
• Execution generates defects and redlines to test cases

– Defects are errors, problems with requirements, application setup 
errors, etc

– Redlines are changes to test case(s)
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LIMS Implementation Defect Tracking 
Step 2: Start Implementation Evolution (cont)
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LIMS Implementation Defect Tracking 
Step 3: Enter Defects in Tracking Database

• After evolution is complete, defects from test log are entered 
into tracking database
– Defects given title and entered in database
– Steps in test case and setup for reproducing defect are logged
– Defect evaluated to determine if it effects multiple areas
– Defect marked as in development

• Defect reviewed by Customer
– Customer assigns a priority to the defect
– Assigned to Software Development personnel
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LIMS Implementation Defect Tracking
Step 3: Enter Defects in Tracking Database (cont)



LIMS Implementation Defect Tracking
Step 4: Developer Evaluates Defect

• Assigned Developer evaluates problem
– Reviews defect in database and adds additional comments
– Determines if multiple areas in the design are effected
– Updates defect tracking database

• Code is checked out of Configuration Management Database
– Changes made to code to correct problem
– Developer checks code back into Configuration Management
– Developer updates design documentation (if necessary)

• Developer updates status of defect to Ready for Test
– Testers evaluate number of corrected defects to determine if ready 

for next evolution
• Supplier is notified of defects to be corrected
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LIMS Implementation Defect Tracking
Step 4: Developer Evaluates Defect (cont)
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LIMS Implementation Defect Tracking
Step 4: Developer Evaluates Defect (cont)
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LIMS Implementation Defect Tracking 
Step 5: Start Next Evolution (cont)
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LIMS Implementation Defect Tracking
Step 4: Developer Evaluates Defect (cont)
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LIMS Implementation Defect Tracking 
Step 5: Start Next Evolution 

• Testers determine which test cases are to be reran
– Customer has input
– Decision based on process flow, number of defects, number of redlines, 

changes in design

• Testers printout list of Test Cases
– Execution of test cases begins
– Closure of defects, redlines, and new defects noted in test log

• Testers update defect database
– Defects closed by testing are set to Closed Status
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LIMS Implementation Defect Tracking 
Step 5: Start Next Evolution
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LIMS Implementation Defect Tracking 
Step 5: Start Next Evolution (cont)
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LIMS Implementation Defect Tracking 
Step 6: Statistics

• Statistics generated each evolution
– Log new defects
– Update the status of known defects from testing
– Determine what areas need more attention

• Review from reports the status of defects
– Defects under development
– Awaiting Test
– Closed by Testing

• Generate for each Evolution Open Defects graph
– Evolution 1:  Defect Numbers are growing
– Evolution 2 : Defect Numbers level off, slight downward trend
– Evolution 3 : Defect Numbers dropping, definite downward trend
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LIMS Implementation Defect Tracking 
Step 6: Statistics (cont)
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LIMS Implementation Defect Tracking 
Step 6: Statistics (cont)
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LIMS Implementation Defect Tracking 
Step 6: Statistics (cont)
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LIMS Implementation Defect Tracking 
Step 6: Statistics (cont)
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Total Open Defects for Evolutions 1, 2 & 3
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LIMS Implementation Defect Tracking 
Step 7: Acceptance Testing

• After all category A defects are closed, begin acceptance testing
– Defects detected during implementation have been corrected
– Changes to design per Customer have been incorporated
– Test Cases used in Acceptance Testing are the same as those during 

Implementation
• Record any defects found during Acceptance Testing

– Log defects into defect database
– Customer rates the defects
– Assign developers to work on

• Retest defects recorded in Acceptance Testing in Regression Testing
– Final acceptance of application occurs after testing is complete
– Generate report showing all defects closed 
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LIMS Implementation Defect Tracking 
Step 7: Acceptance Testing (cont)
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LIMS Implementation Defect Tracking 
Conclusion

• Defect tracking during Implementation reduces 
development cost
– Resources dedicated where needed
– Customer dictates priority of defects so development staff 

concentrates on what is important
– Saves $$ because high priority items concentrated on

• Use a tracking tool to organize resources
– Tool records defects and resolutions
– Defects and corrections do not fall through the cracks
– Track the trends between open defects and closed defects
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