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VERIFICATION AND VALIDATION OF


ENGINEERING/SCIENTIFIC COMPUTER CODES

1.0
Scope

This procedure applies to engineering/scientific computer codes used by BCLDP staff that have been identified as controlled engineering/scientific computer codes by Procedure SW-AP-3.0.  Codes may be developed internally at Battelle, acquired from an external supplier or developed as applications derived from software packages.  This procedure does not apply to simple codes or software packages such as LOTUS and PARADOX.

2.0
Purpose

The purpose of this procedure is to provide instructions for verification and validation of engineering/scientific computer codes used by BCLDP staff members.  Structured programming techniques and internal reviews shall be instituted during the development phase of internally generated computer codes.  Computer codes identified as controlled engineering/scientific computer codes shall be verified and/or validated as required before being used to generate quality-affecting data.

3.0
References and Definitions

3.1
References


3.1.1
QA-AP-3.1, Review of Internally Developed Technical Documents


3.1.2
SW-AP-1.0, Custodial Control of Engineering/Scientific Computer Codes and Documentation


3.1.3
SW-AP-3.0, Identification of Engineering/Scientific Computer Codes Requiring Custodial Control

3.2

seq level2 \h \r0 
Definitions


3.2.1
Benchmarking - A method of verification in which a comparison of the results of a computer code calculation is made to the results of calculations of other computer codes developed to perform the same type of analysis. 



3.2.2
Code Custodian - A staff member with the responsibility for coordinating the control of assigned engineering/scientific computer codes and related documentation for those codes.  The Code Custodian may also perform verification/validation or technical reviews as long as the Code Custodian is independent of the code development effort.



3.2.3
Computer Code Verification - Assurance that a computer code correctly performs the desired operations.  Usually accomplished by comparing code results to (1) a hand calculation, or (2) a verified code designed to perform the same type of analysis (benchmarking).



3.2.4
Computer Model Validation - Assurance that computer models or processes are a correct representation of the process or system it simulates.  This is accomplished by comparing the model or process to (1) physical data, (2) a validated model designed to perform a similar analysis (benchmarking), or (3) peer review.



3.2.5
Documentation - Printed material that describes aspects of the computer code, such as a User's Guide, Verification Report, Code Listing (see part B, Form DDO-203, Engineering/ Scientific Computer Code and Documentation Tracking Form).



3.2.6
Engineering/Scientific Computer Code - A computer code based on scientific or engineering principles, which is used to produce technical results.  System-supported code packages such as PARADOX, LOTUS, and compilers such as FORTRAN and BASIC, are not engineering/scientific computer codes.



3.2.7
Responsible Manager - The line manager who is responsible for work being performed.



3.2.8
Simple Code - A code which performs functions that can easily be verified by hand calculation.  It may stand alone or be part of a larger system of codes, but it does not usually contain external subroutines.



3.2.9
System Software - Computer software that is installed and maintained at the computer system level rather than at the user level, but that is peripheral to the operation of the hardware (e.g., commercial software such as LOTUS, SAS)



3.2.10
Technical Reviewer - A staff member who evaluates a document or process and is qualified to do so by virtue of his/her expertise or familiarity with the document or process.



3.2.11
Version Number - A number of the form X.Y used to identify the version of the computer code.  For minor modifications (those that do not change the structure or capabilities of the code), the Y digit is increased by one.  For major modification, the version number is increased to the next highest X.0.  This number is an integral part of each code and any analyses using the code must reference the code version number.

4
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Responsibilities

4.1
All staff members using engineering/scientific codes are responsible for identifying the need for verification/validation of computer codes.


4.2
The Responsible Manager is responsible for assigning a staff member to perform code verification/validation, reviewing the verification/validation plan and report, and transmitting the approved verification/validation plan and report to the Code Custodian.  The Responsible Manager is also responsible for implementation of quality assurance procedures as appropriate (see QA-AP-3.1).  All staff assignments are to be made in writing.


4.3
The assigned staff member is responsible for obtaining the code, preparing the verification/validation plan and report, performing the verification/validation, and implementing this and related procedures, as necessary.


4.4
The Code Custodian is responsible for the control and tracking of assigned engineering/scientific computer codes and related documentation.


4.5
The Technical Reviewer is responsible for reviewing all computer runs and hand calculations generated by the verification/validation to ensure the correctness of the results.

5
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Procedure

5.1
Verification


5.1.1
A staff member identifies an engineering/scientific computer code that requires verification.



5.1.2
The Responsible Manager shall assign in writing, responsibility for code verification to a staff member.



5.1.3
The assigned staff member shall obtain the original code from the manufacturer or developer, or a controlled copy from the Code Custodian to perform the verification.



5.1.4
The assigned staff member shall prepare a verification plan.  The plan shall:




5.1.4.1
Identify computer code to be verified, including the name and version number.




5.1.4.2
Outline the approach to be followed, i.e., (1) comparing code results to hand calculations, or (2) benchmarking with a verified code designed to perform the same type of analysis.




5.1.4.3
Define the documentation required in the verification report to assure that specified verification has been completed.



5.1.5

seq level3 \h \r0 
The assigned staff member shall submit the verification plan to the Responsible Manager for review.



5.1.6
The Responsible Manager shall exercise the appropriate level of review.  Once review comments have been resolved, the Responsible Manager shall approve the verification plan.  The Responsible Manager shall assign a staff member to perform the verification.



5.1.7
The assigned staff member shall perform verification as required by plan.  If verification involves a comparison between computer runs and hand calculations, one staff member may do both, as long as results are reviewed by an independent technical reviewer.  In any case, either the staff member or the reviewer must be independent of the code development effort.  All pages of hand calculations, computer inputs and computer outputs shall be initialed and dated by the staff member performing the verification and by the technical reviewer.



5.1.8
The assigned staff member shall prepare the verification report.  The report shall be written as specified in the plan and describe at least:




5.1.8.1
Computer program being verified, code name and version number.




5.1.8.2
Method of verification.




5.1.8.3
Results of the verification.




5.1.8.4
Conditions for which the code has been verified.




5.1.8.5
Conditions for which program remains unverified.



5.1.9
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The assigned staff member shall submit the report to the Responsible Manager for review.



5.1.10
The Responsible Manager shall exercise the appropriate level of review.  Once review comments have been resolved, the Responsible Manager shall approve the verification report.  



5.1.11
The Responsible Manager shall transmit the verification plan, verification report, and any associated data files to the Code Custodian for control.



5.1.12
The Code Custodian shall initial and date Section B of form DDO-203 to acknowledge the receipt of verification documentation.



5.1.13
Copies of all records generated by this procedure shall be submitted to Project Records by the Code Custodian.


5.2
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Validation


5.2.1
A staff member identifies an engineering/scientific computer code that requires validation.



5.2.2
The Responsible Manager shall assign in writing, responsibility for code validation to a staff member.



5.2.3
The assigned staff member shall obtain the original code from the manufacturer or developer, or a controlled copy from the Code Custodian to perform the validation.



5.2.4
The assigned staff member shall prepare a validation plan.  The plan shall:




5.2.4.1
Identify computer code to be validated, including name and version number.




5.2.4.2
Outline approach to be followed to validate the program.




5.2.4.3
Define documentation required in validation report to assure that the specified validation has been completed.



5.2.5
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The assigned staff member shall submit the validation plan to the Responsible Manager for review.



5.2.6
The Responsible Manager shall exercise the appropriate level of review.  Once review comments have been resolved and the Responsible Manager shall approve the validation plan.  The Responsible Manager shall assign a staff member to perform the validation.



5.2.7
The assigned staff member shall perform the validation as required by the plan.



5.2.8
The staff member shall prepare the validation report.  The report shall be written as specified in the plan and describe at least:




5.2.8.1
Computer code and model(s) for which the validation was made, including the name and version number.




5.2.8.2
Method of validation.




5.2.8.3
Results of the validation.




5.2.8.4
Conditions for which the code and model(s) remain to be validated.



5.2.9
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The assigned staff member shall submit the report to the Responsible Manager for review.



5.2.10
The Responsible Manager shall exercise the appropriate level of review.  Once review comments have been resolved, the Responsible Manager shall approve the validation report.



5.2.11
The Responsible Manager shall transmit the validation plan, the validation report, and any associated data files to the Code Custodian for control.



5.2.12
The Code Custodian shall initial and date Section B of form DDO-203 to acknowledge the receipt of validation documentation.



5.2.13
Copies of all records generated by this procedure shall be submitted to Project Records by the Code Custodian.
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Records

The records generated by this procedure are as follows:


6.1
Completed DDO-203, Engineering/Scientific Computer Code and Documentation Tracking Form

6.2
Verification Plan


6.3
Verification Report


6.4
Validation Plan


6.5
Validation Report


6.6
Supporting data files
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Forms Referenced

7.1
DDO-203, Engineering/Scientific Computer Code and Documentation Tracking Form
Form DDO-203 goes here (1 page)

Engineering/Scientific Computer Code and Documentation Tracking Form
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