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PURPOSE.  





The purpose of this document is to assist those responsible for establishing a Software Development Library (SDL) by providing an example of how an SDL is set-up to control and maintain multiple builds.  The example SDL facilitates the orderly development and subsequent support of software for a build.  Establishing an SDL fulfills a requirement for establishing a software development environment.





SCOPE.  





This document references the following MIL-STD-498 software activities:





Software Implementation and Unit Testing.


Unit Integration and Testing.


CSCI Qualification Testing.


CSCI/HWCI Integration and Testing.


System Qualification Testing.


Preparing for Software Use.





A definition of the MIL-STD-498 software activities is provided in Appendix B as a quick reference.  A list of  acronyms used in this document is found in Appendix A. 





The author recognizes that projects may name software activities differently than the MIL-STD-498 software activities.  For example, a project may call the CSCI Qualification Testing software activity  “Functional Qualification Testing”.  Regardless of what it’s called, there must be a clear definition of what the software activity covers.  The project’s Software Development Plan (SDP)  is the single document that  identifies and describes each software activity, therefore the SDL must be compatible and consistent with the SDP. 





REFERENCED DOCUMENTS





MIL-STD-498, Software Development and Documentation, 5 December 1994





NAVAIR CRG SCMWG Doc. 3, Sample Desktop Procedure, 1 September 1995   





ROLES AND RESPONSIBILITIES.  





The following identify the roles described in this document.





CM Manager/Librarian - responsible for the Configuration Management (CM) of all software products maintained in the SDL.





System Manager - responsible for administering and maintaining the computer system where the SDL resides.





Software Engineer - responsible for developing and testing the software maintained in the SDL.





Build Manager - responsible for integrating all software units to create a build.





Test Manager, CSCI Test Manager,  CSCI/HWCI Integration Test Manager, System Qualification Test Manager  - responsible for testing.





CORRECTIVE ACTION PROCESS.  





An integral process to establishing a software development environment is the corrective action process.    MIL-STD-498 requires that a corrective action process system be closed-loop.  this is to ensure that all detected problems are promptly reported and entered in to the system, action is initiated on them, resolution is achieved, status is tracked, and records of the problems are maintained for the life of the contract (contract is redefined in this document as product life-cycle). See the Sample Desktop Procedure (DTP) for change request processing.  In this document, the term Trouble Report (TR) is used as the form to report problem/change reports.





SDL DIRECTORY STRUCTURE. 





Figure 1 is the example SDL directory structure.   In the following subparagraphs, a short description is given on primary responsibility of the directory, the activities that are performed, the contents of the directory, and the access privileges for the directory.     
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Baseline Library





A.  Responsibility





	CM Manager/Librarian





B.  Activities





	Maintain current baseline files (assumes baseline files established)


	Archive files





C.  Contents:	


	


Baseline source files 1 through n


Build file (Script/Shell)


Software Development Files (SDF)


Baseline Test Data for Build x.x


Baseline Test Procedures for Build x.x for all tests (CSCI testing, CSCI/HWCI testing, System Qualification Testing)


Baseline Test Plan for Build x.x for all  tests (CSCI testing, CSCI/HWCI testing, System Qualification Testing)


Baseline Software Version Document (SVD) or Version Description Document (VDD) for Build x.x


Build x.x





D.  Access Privileges





	CM Manager/Librarian: Read,Write,Execute,Delete (RWED)


	System Manager: RWED for system administration support only





E.  Notes





 (1)  An electronic format of the SDF may or may not be contained in the SDF.


 (2)  A Test Plan should address all tests to include CSCI testing, CSCI/HWCI testing, and System Qualification testing.


User Workspace





A.  Responsibility





	Software Engineer





B.  Activities





	Check-out file/Check-in from Baseline Library Directory


	Check-out/Check-in SDF


	TR authorizes software engineer to modify baseline file


	Modify file per TR


	Fix file per TR, Defects from Code Walkthrough or “failed” unit test


	Modify Unit test cases, procedures as necessary


	Maintain SDF (based on results of unit testing, analyze results)


	Code Walkthrough


	Compile test build for unit test


	Unit Test 


	Promote to Build Integration Directory, Notify Build Manager





C.  Contents


	


	Source File


	Source Listing (for Code Walkthrough)


	Object file


	Unit test cases


	Unit test procedures


	Script/Shell for Unit Test Build


	Stubs, Test Drivers, etc.





D.  Access Privileges





	User:  RWED


	System Manager: RWED for system administration support only





E.  Note





 (1)  The activity “Promote to Build Integration Directory, Notify Build Manager” would either require the CM Tool to do this, or the user would manually copy the SU to a subdirectory in the “Build Integration Directory” and send email to the Build Manager that a file has passed unit testing and is ready for build integration.





Build Integration 





A.  Responsibility





	Build Manager





B.  Activities	


		


Checkout Build (script/shell) file from Baseline Library Directory to create Build version x.x


Modify Build (script/shell) file as necessary


Integrate File 1 through n


Notify Software Engineer if problems with File Integration - Generate TR as required


Replace superseded file(s) with “fixed file(s)”


Provide status at Software Configuration Change Board (SCCB) or Local Configuration Change Board (LCCB)


Maintain SDF (based on results of integration of units)


Promote to CSCI Integration and Test Directory, Notify CSCI Test Manager





C.  Contents





	Source Files that passed Integration 


	Object files


	Build (script/shell) file for version x.x


	Build version x.x





D.  Access Privileges





	User:  Read, Write, Execute (RWE) to subdirectory


	Build Manager: RWED


	System Manager: RWED for system administration support only





E.  Notes


  


 (1)  The intent of having a Build Manager is to have this  person responsible for doing the build and creating the file for CSCI Test.  Therefore the file for CSCI testing is under developmental CM control.





	


Test Directory





The test directory contains the following subdirectories





	CSCI Integration and Test Directory


	CSCI/HWCI Integration and Test Directory


	System Qualification Test Directory





The Test Manager and CM Manager/Librarian are responsible for the Test Directories.





CSCI Integration and Test





A.  Responsibility





	CSCI Integration and Test Manager and CM Manager/Librarian





B.  Activities





Perform CSCI Integration and Test


Generate TR as required


Check-out/check-in SDF, test plan and procedures


Maintain SDF (based on results of CSCI Integration and Test)


Maintain Test Procedures and Test Cases for Build x.x for CSCI Integration and Test section


Maintain Test Plan for Build x.x


Replace superseded file with “new version of file for CSCI Integration and Test”


Promote to CSCI/HWCI Integration and Test , Notify CSCI/HWCI Integration and  Test Manager





C.  Contents





	Build version x.x for CSCI Integration and Test


	Test Documentation 





D.  Access Privileges





	Build Manager:  RWED to subdirectory


	Test Manager: Read, Execute (RE)


	CSCI Integration and Test Manager:  RE


	CM Manager/Librarian:  RWED


	System Manager: RWED for system administration support only


CSCI/HWCI Integration and Test





A.  Responsibility





	CSCI/HWCI Integration and Test Manager and CM Manager/Librarian





B.  Activities





Perform CSCI/HWCI Integration and Test


Generate TR as required


Check-out/check-in SDF, test plan and procedures


Maintain SDF (based on results of CSCI/HWCI Integration and Test)


Maintain Test Procedures and Test Cases for Build x.x for CSCI/HWCI Integration and Test section


Maintain Test Plan for Build x.x


Replace superseded file with “new version of file for CSCI/HWCI Integration and Test”


Promote to System Qualification Test Directory,  Notify System Qualification Test Manager





C.  Contents





	Build version x.x for CSCI/HWCI Integration and Test


	Test Documentation





D.  Access Privileges





	Test Manager: RE


	CSCI/HWCI Integration and Test Manager: RE


	CM Manager/Librarian:  RWED


	System Manager: RWED for system administration support only





System Qualification Test





A.  Responsibility





	System Test Manager and CM Manager/Librarian





B.  Activities


	


	Perform System Test


	Generate TR as required


	Check-out/check-in SDF, test plan and procedures


	Maintain SDF (based on results of System Test)


	Maintain Test Procedures and Test Cases for Build x.x for System Test section


	Maintain Test Plan for Build x.x


	Replace superseded file with “new version of file for System Qualification Test”


	Promote to Baseline Library Directory





C.  Contents





	Build version x.x for System Test


	Test Documentation





D.  Access Privileges





	Test Manager: RE


	System Qualification Test Manager: RE


	CM Manager/Librarian:  RWED


	System Manager: RWED for system administration support only
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Appendix A


List of Acronyms





CM		Configuration Management


CSCI		Computer Software Configuration Item


DTP		Desktop Procedure


HWCI	Hardware Configuration Item


IRS		Interface Requirement Specification


LCCB		Local Configuration Control Board


RWED	READ, WRITE, EXECUTE, DELETE (or any combination 			thereof)


SCCB		Software Configuration Control Board


SDF		Software Development File


SDL		Software Development Library


SSS		System/Segment Specification


SU		Software Unit


SVD		Software Version Description


TR		Trouble Report


VDD		Version Description Document
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Appendix B


Definitions of MIL-STD-498 Software Development Activities





Software Implementation and Unit Testing.  Software implementation is developing and recording software that corresponds to each software unit in the CSCI design.  Unit Testing is establishing test cases, test procedures, and test data for testing the software corresponding to each software unit.  


Unit Integration and Testing.  Unit integration and testing means integrating the software corresponding to two or more software units, testing the resulting software to ensure that it works together as intended, and continuing this process until all software in each CSCI is integrated and tested.


CSCI Qualification Testing.  CSCI qualification testing is performed to demonstrate to the acquirer that CSCI requirements have been met.  It covers the CSCI requirements in software requirements specifications (SRSs) and in associated interface requirements specifications (IRSs).  For a CSCI that is developed in multiple builds, its CSCI qualification testing will not be completed until the final build for that CSCI, or possibly until later builds involving items with which the CSCI is required to interface.  CSCI qualification testing in each build should be interpreted to mean planning and performing tests of the current build of each CSCI to ensure that the CSCI requirements to be implemented in that build have been met.


CSCI/HWCI Integration and Testing.  CSCI/HWCI integration and testing means integrating CSCIs with interfacing HWCIs and CSCIs, testing the resulting groupings to determine whether they work together as intended, and continuing this process until all CSCIs and HWCI in  the system are integrated and tested.  For a CSCI that is developed in multiple builds, CSCI/HWCI integration and testing may not be complete until the final build.  CSCI/HWCI integration and testing in each build should be interpreted to mean integrating the current build of each CSCI with the current build of other CSCIs and HWCIs and testing the results to ensure that the system requirements to be implemented in that build have been met.


System Qualification Testing.  System qualification testing is perform to demonstrate to the acquirer that system requirements have been met.  It covers the system requirements in the system/subsystem specifications (SSSs) and in associated interface requirements specifications (IRSs).  For a system developed in multiple builds, qualification testing of the completed system will not occur until the final build.  System qualification testing in each build should be interpreted to mean planning and performing tests of the current build of the system to ensure that the system requirements to be implemented in that build have been met.  


Preparing for Software Use.  If software is developed in multiple builds, the developer’s planning should identify what software, if any, is to be fielded to users in each build and the extent of fielding (for example, full fielding or fielding to selected evaluators only).  Preparing for software use in each build should be interpreted to include those activities necessary to carry out the fielding plans for that build.
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