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Interactive Software Fault Analysis Tool for Operational Anomaly Resolution

Design Narrative

The purpose of this tool is to allow the user the ability to input a software anomaly and to trace it to the location of the problem within the source code. 

There are two types of users: the administrator and the (general) user.  The administrator must load the source code and a text-only version of the SRS.  The administrator also loads the ICD, RTM, and test procedures if they are available.  The administrator or the user can load in a PR, CR or a brief description of the problem and either one can continue with the rest of the processes.

The Fault Key Search process creates the PR/CR keyword list from the title and/or description or from a brief description of the problem.  The user has a choice of which keywords they wish to use in each process.

The Traceability File Build process will evaluate the RTM, if it exists, and determine which components it contains.  The user has the option of building a partial Traceability File for a segment of the input or a full Traceability File for the entire set of input.  Based on the assessment, the search processes are called and the results from those searches are inserted into the Traceability File.

The SRS Search process uses the PR keyword list to search for related requirements in the SRS.  When the tool finds a matching requirement, it is extracted, along with the SRS Number.

The Test Procedure Search uses the keywords to search for matching information.  The user selects the test, from the results, that is the most closely connected to the current requirement, and it is loaded into the Traceability File.  This search continues until the tool attempts to link all the requirements in the Traceability File with a test function.

The ICD Search process uses the selected keywords to find related interfaces in the ICD.  The user selects the interface, from the results, that is most closely connected to the requirement, and it is loaded into the Traceability File.  This search continues until the tool has attempted to link each requirement in the Traceability File with an interface.

The Traceability File Lookup process uses the selected keywords to search the Traceability File for a match.  After the search, the user has a choice of whether to proceed with static or dynamic analysis.  Using the test procedure within the result, the tool will conduct Dynamic Analysis.  Using the ICD Component within the result, the tool will conduct Static Analysis.
To perform dynamic analysis, the tool must be linked with a test coverage analysis tool.  The tool will distinguish the parts of the source code that are connected to each test procedure; therefore, tracing the original software fault to the source code.  In static analysis the results of the ICD search or the header files are used to locate the source code segment associated with the fault.
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Interactive Software Fault Analysis Tool – Module Specifications

ExecManager

The ExecManager controls the sequential flow of the process. The Input subsystem is executed first, followed by the Fault Key Search, Traceability Build, and finally the Traceability Lookup subsystem.

Process input data

Perform Fault key search

Build Traceability file

Perform Traceability lookup

Interactive Software Fault Analysis Tool – Module Specifications

Input

The Input subsystem processes user entry data including user’s name, password and selected items. If a project is currently available, it will be opened as requested, otherwise an option to create a new project will be provided.

Obtain User Name and Password

If Project is available


Open Project

else


Create new Project

end if

Interactive Software Fault Analysis Tool – Module Specifications

Create New Project

Create a new project according to user’s specification. Only user with administrator privilege is allowed to load the source code and the text-only version of the SRS, ICD, RTM and test procedure.

If user is an Administrator


Load RTM


Load SRS


Load ICD


Load Source Code


Load Test Procedure

end if

If CR is selected


Load CR

else if PR is selected


Load PR

else


Load Fault

end if

Interactive Software Fault Analysis Tool – Module Specifications

 Input PR/CR

Make a copy the PR/CR, as provided by user, for the Traceability Build process.

If PR is available


Make a copy of PR

else if CR is available


Make a copy of CR

else


PR/CR not found

end if

Interactive Software Fault Analysis Tool – Module Specifications
Input SRS

Make a copy the SRS, as provided by user, for the Traceability Build process.

If SRS is available


Make a copy of SRS

else


SRS not found

end if

Interactive Software Fault Analysis Tool – Module Specifications

Input ICD

Make a copy the ICD, as provided by user, for the Traceability Build process.

If ICD is available


Make a copy of ICD

else


ICD not found

end if

Interactive Software Fault Analysis Tool – Module Specifications

Input Tests

Retrieve the test files, test functions, and the test function descriptions, as provided by the user with administrator privilege. Create a test procedure list for the Traceability Build process.

If user is an Administrator


Retrieve Test File


Retrieve Test Function


Retrieve Test Function Description


Create Test Procedure List

else


Administrator privilege not found

end if

Interactive Software Fault Analysis Tool – Module Specifications

Input Source Code

Make a copy the source code file, as provided by user, and create a list of library files used by the source code.

If SC is available


Make a copy of SC file


Create a Library List

else


SC not found

end if

Interactive Software Fault Analysis Tool – Module Specifications

Input RTM

Make a copy the RTM, as provided by user, for the Traceability Build process.

If RTM is available


Make a copy of RTM

else


RTM not found

end if

Interactive Software Fault Analysis Tool – Module Specifications 

Fault Key Search

Create a list of keywords from the PR/CR title and description. If PR/CR is not available, user is provided an option to enter a brief description of the problem.

if PR is available


Parse PR

else if CR is available


Parse CR

else


Parse Fault

end if

Interactive Software Fault Analysis Tool – Module Specifications

Parse PR

Retrieve all keywords from the PR/CR title and description, build and display the keyword list.

Retrieve all keywords from the PR

Build the Keyword List

Display the Keyword List

Interactive Software Fault Analysis Tool – Module Specifications

Parse CR

Retrieve all keywords from the PR/CR title and description, build and display the keyword list.

Retrieve all keywords from the CR

Build the Keyword List

Display the Keyword List

Interactive Software Fault Analysis Tool – Module Specifications

Parse Fault

Retrieve all keywords from the brief description of the problem entered by user, build and display the keyword list.

Retrieve all keywords from Fault

Build the Keyword List

Display the Keyword List

Interactive Software Fault Analysis Tool – Module Specifications

Traceability Build Narrative
Traceability Build  subsystem will build a traceability entry that will be used for analysis. The traceability will be built by first determining whether or not a separate traceability by the user exists, embedded in a document or in a separate document. The subsystem will parse through this separate RTM for any information for our basic traceability format. At present our basic traceability format has the following:


SRS Number


SRS Description


Test File 


Test Function 


Test Function Description


ICD Components*


Module Name**

If it is determined that there is useful information the subsystem will extract and put the information into our traceability. After we have parsed out all the useful information from the RTM, we will check our traceability and check to see if any of our fields are missing content. If so we will do the appropriate searching to fill those missing fields. Once the traceability entries have been built we will proceed to the analysis subsystem. If an RTM does not exist the user can decide between a partial build, which will contain only entries that are associated with the possible problem, or they can chose a full build which will build traceability for every requirement. The most likely choice will be the partial traceability.

Interactive Software Fault Analysis Tool – Module Specifications

Traceability Build


If RTM is available Then

Assess RTM

While the RTM is missing traceability fields in a traceability record Do


Complete Traceability Build

Loop


Else 

Obtain Traceability Build Desired

If Traceability Build Desired is Partial Then




Perform Partial Traceability 



Else


 

Perform Full Traceability 



End if


End if

Interactive Software Fault Analysis Tool – Module Specifications

Assess RTM


Parse through inputted RTM


Determine if parsed items are part of our basic Traceability format


If determination of parsed items were positive then



Extract Information from preliminary RTM



Write information to our Traceability file


End if

Interactive Software Fault Analysis Tool – Module Specifications

Complete Traceability Build


If traceability is missing SRS Information Then



Perform SRS Search


End if


If traceability is missing ICD Information Then



Perform ICD Search


End if

If traceability is missing Test Procedures Information Then


Complete Test Search

End if

Interactive Software Fault Analysis Tool – Module Specifications

Partial Traceability
Module will be done only if no RTM was found previously. In each of the searches, a keyword list consisting of a fault list will search through the perspective lists; The SRS for SRS Search, The ICD for ICD Search, The Test Procedure list for Test Search. This will produce a traceability list that would/could pertain to this fault only. The SRS’s listed would have a connection to the fault.

Perform SRS Search


Perform ICD Search


Perform Test Search

Interactive Software Fault Analysis Tool – Module Specifications

Full Traceability


Parse through entire SRS document


Extract each requirement from SRS


Put each requirement into traceability file


While SRS elements do not have corresponding traceability fields Do



If Test Procedures list is available then




Access Test Procedure List




Retrieve SRS Keyword List




Search Test Procedure List using SRS Keyword List




Obtain Relevant Test Procedures that matches Requirement




Put Test Procedures into Traceability File



Else




Flag system for no Test Procedure Available



End if



If ICD is available then




Retrieve SRS Keyword List




Search ICD using SRS Keyword List




Display search results




Select relevant ICD Components that matches requirement




Put ICD information into traceability file



Else




Flag system for no ICD available



End if


Loop

Interactive Software Fault Analysis Tool – Module Specifications 

SRS Search

Retrieve Keyword List


Search SRS using Keyword List


Display Requirement Search List Results


If Requirement Search List is not empty then


Select Requirement(s) 

Paste Requirement into our Traceability


Else



Flag Traceability File of no SRS Available


End if

Interactive Software Fault Analysis Tool – Module Specifications 

ICD Search


Retrieve Keyword List


Search ICD using Keyword List


Display ICD Search Results


If ICD Search Results List is not empty then


Select ICD Component(s) 

Paste ICD Component into our Traceability


Else



Flag Traceability File of no ICD Information


End if

Interactive Software Fault Analysis Tool – Module Specifications 

Test Search


Retrieve Keyword List


Search Test Procedure List using Keyword List


Display Test Search Results


If Test Search Results List is not empty then



Select Test Procedure(s) 

Paste Test Procedure into our Traceability


Else



Flag Traceability File of no Test Procedures


End if

Interactive Software Fault Analysis Tool – Module Specifications 

Traceability Lookup Narrative

Traceability Lookup module will determine which direction the analysis will continue from this point on. The user will determine whether they want to proceed with Dynamic Analysis or Static Analysis, if Test Procedures and ICD Components are both available. Otherwise if Test Procedures are available and ICD Components are not available the only course of analysis would be Dynamic Analysis.

 During Dynamic Analysis a search through the test procedures using the keyword list will be conducted. The user will select which test procedures should be used. Our system will then try to create the Dynamic Files. If that process was successful then it will proceed on to the actual Dynamic Analysis. If it were not successful Dynamic Analysis would not be continued and the Header File Search would be launched.  If ICD Components are available and Test Procedures are not available the only course of analysis would be Static Analysis. 

During Static Analysis, our system will search through the ICD using the keyword list. The results of the search will offer the user a list of module names referred to in the ICD document. The user will select which Module name would be used and a search of the source code will happen in order to find the module in the source code.

However, if neither Test Procedures nor ICD Components are available then the only course of analysis would be doing a Header File Search.

Interactive Software Fault Analysis Tool – Module Specifications 

Traceability Lookup

If Test Procedures AND ICD Components are available then



Obtain the type of Analysis desired


End if

If Dynamic Analysis is chosen OR

Test Procedures is available AND

ICD Components are not available then


Perform Dynamic Analysis

Else if Static Analysis is chosen OR

ICD Components are available AND

Test Procedures are not Available Then


Perform Static Analysis

Else if file creation failure occurred then


Perform Header File Search

End if

Interactive Software Fault Analysis Tool – Module Specifications 

Dynamic Analysis

Select Keywords


Select Test Procedures 


Create Make Files


Xsuds Files Instrumented


Create Trace File



If xSuds File creation was successful then



Launch Xsuds


Else




Xsuds file creation failure occurred  


End if

Interactive Software Fault Analysis Tool – Module Specifications 

 Static Analysis

Select Keywords


Search ICD using Keyword List

Display ICD Result List

If ICD Result List is not empty then



Select Module Name



Search Source Code for selected Module Name



Find Source Code segment containing module name



Display source code segment to User.


Else 



File creation failure occurred


End if

Interactive Software Fault Analysis Tool – Module Specifications 

 Header File Search


Select Keywords


Search Header Files


Select Module Name


Search Source Code


Display Source Code Segment

Interactive Software Fault Analysis Tool - Data Dictionary

= Anything after this is combined to make up a flow/store/entity
+ Shows the combination of components
[|] Square brackets enclose a number of choices; choices are separated by |
{} Squiggly brackets enclose a repeating item
() Parentheses enclose optional data
	* * Asterisks enclose comments

	Administrator = * person who conducts preliminary input process*

Admin ID = User Name + Password

ATAC File = * File created by xSuds after running Batch File *

	Batch File = * File that runs commands in make file *

CR = CR Title + CR Subsystem + CR Description + CR Path

CR Available = * Boolean indicating whether the CR exists or not *

CR Description Keywords = * each sentence of CR description divided into separate words *

CR Keyword List = CR Title Keywords + CR Subsystem Keywords + CR Description Keywords

CR Name = * Data element, string which represents the file name of the CR *

CR Path = * Data element, path location of CR *

CR Path History = {CR Path} * collection of CR Paths *

CR Subsystem = * Data element i.e. GN&C Utilities *

CR Subsystem Keywords = CR Subsystem Name + CR Subsystem Version

CR Subsystem Version = * Data element i.e. 1.1 *

CR Title Keywords = *Heading in CR enclosed in quotation marks divided into separate words*

	Data = * Data element, information from Data Dictionary *

	Data Result List = {Data} * collection of Data resulting from data dictionary search *

	DD Search = * Boolean indicating whether the system must search the data dictionaries or not *

	Dynamic Analysis = * Boolean indicating whether the system will conduct dynamic analysis *

Executable File = * File created as a result of xATAC instrumentation *

Fault = * User enters in a brief description of the problem if it a PR or CR does not exist *

	Header File = * Name of a header file *

Header File List = {Header File} * collection of header file names *

	Header Path = * Data element, path location of a Header File *

Header Path History = {Header Path}  * collection of Header Paths *

History Log = All PR Paths + All SRS Paths + All ICD Paths + All Header Paths + All SC Paths + All Test Paths

	ICD = ICD Title + ICD Subsystem + ICD Version + ICD Path

	ICD Available = * Boolean indicating whether the ICD exists or not *

	ICD Component = * Data element, ICD information *

ICD Name = * Data element, string of an ICD referenced in SRS *

	ICD Path = * Data element, path location of ICD *

ICD Path History = {ICD Path} * collection of ICD Paths *

	ICD Result List = {ICD Component} * collection of ICD Components resulting from the ICD search *

	ICD Search = * Boolean indicating whether the system must search the ICD or not *

ICD Subsystem = * Data element, name of subsystem which ICD is describing *

ICD Title = * Data element, title of Interface Control Document *

	ICD Valid = * Boolean indicating whether the ICD is usable or not *

ICD Version = * Data element, version number of ICD * 

Keyword = * Data element, word chosen by user for searching*

Keyword List = {Keyword} * collection of Keywords *

Keyword List Count = * Data element, number of Keywords in the Keyword List *

Keyword Result List = {Keyword} * Keywords found in documents during searches *

Keyword Result Count = * Data element, number of Keywords in the Keyword Result List *

Library = Library Name + Library Path

Library List = {Library} * collection of Libraries *

	Library Name = * Data element, library included in a SC File *

	Library Path = * Data element, path location of Library *

Library Path History = {Library Path} * collection Library Paths *

	Make File = * file with MS DOS commands utilizing x ATAC to instrument source code *

Module = * Data element, segment of source code *

	Module Name = * Data element, name of a module *

	Module Name List = {Module Name} * collection of Module Names *

Password = * Administrator’s 4 digit password *

Percentage of Relevance = Keyword Result Count/Keyword List Count * 100%

	PR = PR Title + PR Subsystem + PR Description + PR Path

	PR Available = * Boolean indicating if a PR exists or not *

	PR Description Keywords = * each sentence of PR description divided into separate words *

	PR Keyword List = PR Title Keywords + PR Description Keywords

PR Name = * Data element, string which represents the file name of the PR *

PR Path = * Data element, path location of PR *

PR Path History = {PR Path} * collection of PR Paths *

	PR Subsystem = * Data element i.e. GN&C Utilities *

	PR Subsystem Keywords = PR Subsystem Name + PR Subsystem Version

	PR Subsystem Version = * Data element i.e. 1.1 *

	PR Title Keywords = *Heading in PR enclosed in quotation marks divided into separate words*

	Project = [CR | PR] + CR Path History + PR Path History + SRS + SRS Path History + ICD + ICD Path History

               + RTM + RTM Path + Test Procedure List + Test Path History + SC File List + SC Path History

Project List = {Project} * collection of previous Projects *

	Requirement = Subheading + SRS Num + Requirement Description

	Requirement Description = * Explanation of requirement *

Requirement Description Keyword = * Requirement broken into separate words *

RTM = {RTM Entry} * Collection of RTM Entries *

RTM Available = * Boolean representing whether or not the user provided an RTM *

RTM Build Type = * Data element, indicating user’s choice for full or partial RTM build *

RTM Entry = SRS Num + Requirement Description + ICD Components + Test File + Test Function + Test Function Description

                     + Source Code Function

RTM Full Build = * Data element, Boolean indicating whether a full RTM build should occur *

RTM_ICD = Data element, Boolean indicating whether RTM contains ICD Components*

RTM_Module = * Data element, indicating whether the RTM contains module names*

RTM Name = * Data element, name of the document that contains the RTM *

RTM Partial Build = * Data element, Boolean indicating whether a partial RTM build should occur *

RTM Path = * Data element, string representing the path location of the RTM *

RTM Predefined Path = * Data element, string representing the predefined path location of RTM*

RTM Prelim Input = [CR Available | PR Available] + SRS Available + ICD Available + Tests Available

RTM_ReqDesc = * Data element, Boolean indicating whether the RTM contains the requirement description*


	RTM Result List = {RTM Entry} * Collection of RTM Entries resulting from the RTM Lookup process *

RTM_SRSNum = * Data element, Boolean indicating whether the RTM contains the SRS numbers *

RTM Subheading = * Data element, string representing the subheading name in an RTM *

RTM_TestFile = * Data element, Boolean indicating whether the RTM contains the test file names *

RTM_TestFunc = * Data element, Boolean indicating whether the RTM contains the test function names *

RTM_TestFuncDesc = * Data element, Boolean indicating whether the RTM contains test function descriptions*

RTM Text File = {RTM Entry} * RTM that results from the RTM Build process *

SC File = SC Name + SC Path

SC File List = {SC File} * collection of SC Files *

SC Function = * name of source code module *

	SC Name = * Name of a source code file *

	SC Path = * Data element, path location of SC File *

SC Predefined Path = * Data element, string representing the predefined path location of SC File*

SC Path History = {SC Path}  * collection of SC Paths *

SC Segment = * Data element, portion of source code related to software fault *

	SRS = SRS Title + SRS Subsystem + SRS Version + SRS Path

	SRS Available = * Boolean indicating if an SRS exists or not *

	SRS Keyword List = * Requirements divided into separate words *

	SRS List =  {Requirement} * collection of requirements resulting from the SRS search *

SRS Name = * Data element, string which represents the file name of the SRS *

	SRS Num = * Data element, section and paragraph number of Requirement *

	SRS Path = * Data element, path location of SRS *

SRS Path History = {SRS Path} * collection of SRS Paths *

SRS Search = * Data element, Boolean indicating whether the SRS Search process is necessary *

	SRS Subsystem = * Data element, i.e. GN&C Math Utilities *

	SRS Title = * Data element, i.e. “GN&C Math Utilities SRS for X-38 Vehicle 201” *

	SRS Version = * Data element i.e. 1.1 *

	Static Analysis = * Boolean indicating whether the system will conduct static analysis *

Static Result List = {Module Name} * collection of module names resulting from DD Search/Static Analysis*

	Subheading = * Data element, i.e. Initialization Requirements *

	Test = Test File + Test Function + Test Function Description

	Test File  = * Name of the file in which the test functions are located, i.e. test_series_3 *

Test File List = {Test File} * collection of test files *

	Test Function = * name of test module *

	Test Function Description = * purpose of test function *

	Test Path = * Data element, path location of Test File *

Test Path History = {Test Path} * collection of Test Paths *

Test Predefined Path = * Data element, string which represents the predefined path for test files*

	Test Procedure List = {Test} * collection of Tests combining information entered by the user during 

                                              preliminary input process *

	Test Result List = {Test} * collection of Tests resulting from search *

Test Search = * Data element, Boolean indicating whether or not the test search process is necessary *

	Tests Available = * Boolean indicating whether the test procedures are available or not *

Trace File = * File created by xSuds after running the Batch File *

User Name = * Data element, Administrator’s identification *

xSuds Files = ATAC File + Trace File


Acronyms

DD: Data Dictionary
ICD: Interface Control Document

PR: Problem Report

RTM: Requirements Traceability Matrix

SC: Source Code

SRS: Software Requirements Specification
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