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Introduction

The purpose of this report is to describe Linker project results relative to implementing ODC use in PITS by pilot projects.    The report discusses actual use of Orthogonal Defect Classification (ODC) with a pilot Independent Verification & Validation (IV&V) project.  It describes the project staff, gives reasons for changes made by the project to use ODC, and discusses progress made to date in implementing ODC on the pilot project.  The report also details the ODC data set in use by the pilot project.  

ODC has been identified as a potential technique for classifying defects at NASA.  The goal is to classify the defects in such a way that there is significant information available for trend analysis.  Mountain State Information Systems, Inc. (MSIS) has undertaken the effort to create an implementation of ODC applicable to the set of activities taking place at the NASA IV&V Facility.

As part of the Linker project, past implementations of ODC use have been reviewed and an ODC value set prepared that is applicable to the conduct of IV&V.  Identification of this base set of values was completed by reviewing the existing ODC implementations and then integrating these cases of ODC use into a first draft for the IV&V facility.  Upon selection of an IV&V pilot project, MSIS personnel coordinated efforts with the IV&V project and NASA IV&V facility personnel to determine and agree upon a set of values that was orthogonal in nature and clearly applicable to the full lifecycle analysis taking place at the IV&V facility.

Pilot Project

The IV&V pilot project that was enthusiastic about and decided to use ODC is scheduled to run for two-plus years.  All of the IV&V analysts who helped determine the ODC field set for IV&V have five-plus years experience.

The pilot project was given a preliminary set of fields and definitions compiled from IBM's web sites1, also taking into account previous work done for NASA by Robyn Lutz2.  Analysis of Robyn Lutz' field set showed that it was written from the perspective of testing and operational defects.  We therefore decided to use the core set of ODC values from IBM because we wanted to include all of the in-process measuring capabilities of the values in the IBM set.  The project was then given training (Appendix A) on ODC and its uses.  After training, the pilot project believed they could use ODC to the benefit of their project, but that some values would need to be added or redefined to generate an ODC field set relevant to the conduct of IV&V.

The pilot project then entered issues from previous IV&V efforts into a sample PITS project.  They were instructed to enter issues that would stretch the boundaries of the ODC field definitions.  Upon entering this data a meeting was held with the pilot project to discuss the problems encountered by the pilot project analysts.  It was determined that there was some overlap between values in the Trigger fields, and the Trigger values would have to be redefined to be relevant to IV&V.  We also noticed the ODC Impact field was not relevant to the types of impacts IV&V has on a project.  It was decided we would have to redefine Impact and its values to make them relevant to the IV&V work.  Defect Target and Defect Type also presented a problem because some of the values were not relevant to IV&V, and the IV&V team could think of situations in which none of the values would apply.

Another meeting was scheduled in which the IV&V team went through each field value and description, and redefined or added values to encompass the types of values needed to define their software issues.  These new values and definitions were written in such a way that they were general and would theoretically apply to all IV&V projects.

This final ODC field set was then reviewed by the pilot project and it was decided to try the new values for describing their issues.  The project is currently using this revised set of values to enter issues for submission to the development project.  The pilot project intends to inform Linker project personnel if they do not see an applicable value for their issue, at which time the issue will be reviewed to see if another value needs to be added or if the issue fits into an existing value.

Work continues with Defect Target and Defect Type values because they are not all relevant to IV&V.  As the pilot project continues to categorize issues these values will be refined.
In order to help the analysts, training material and documentation developed by the Linker project was provided to the pilot project.  The pilot project has also made their own internal documentation sheets that give project-specific examples for when to use a certain value over another.  This is a good idea because it will ensure that the IV&V analyst consistently selects the correct values for the issues.  As part of the ODC implementation procedure, IV&V teams should develop examples for their own particular project and distribute the examples to their team members.   It is also recommended that projects wishing to use ODC receive training on the reasons for ODC use, and the benefits of using this defect classification system.

Previous Usage

In working with a pilot project to determine an ODC field set that would be applicable to IV&V, a general conclusion was reached about the original value set developed by IBM.  The IBM ODC value set was written from the point of view of a product in final testing, ready to go into the field, or already released into the field.  It was also written to encompass customer reported defects that could be classified and used to improve processes in the future.  

ODC was not written from the point of view of mission critical space software.  If a defect is missed in NASA mission-critical software, product recalls are usually not possible, nor are patches in many cases.  Therefore, many of the triggers, impacts, and defect target/defect type values had to be redefined and added to from the perspective of NASA and early life cycle stage defects.  Several values were added to encompass the types of cases an IV&V analyst would encounter in doing an analysis of design and requirements, which were more specific than the values provided from the original IBM set of ODC values.

It was also determined that the ODC field set Robyn Lutz developed included several values that needed to be added to the IBM field set.  Although these values needed to be redefined to reflect specific IV&V tasks, it was determined that they would be valuable to the overall field set.

 IBM's ODC version 5.11 contains the following fields:

Opener Section:

· Activity - This is the actual activity that was being performed at the time the defect was discovered. 

· Trigger – The trigger defines the environment or condition that had to exist for the defect to surface. What is needed to reproduce the defect? During an IV&V analyst’s review and inspection activities, the selection should be chosen which best describes what the analyst was thinking about when the defect was discovered. For other defects, the description should be matched with the environment or condition that was the catalyst for the failure.

· Impact - For in-process defects, the IV&V analyst selects the impact that the defect would have had upon the customer if it had escaped to the field. For field reported defects, impact is selected based on the actual impact the failure had on the customer.

Closer Section

· Target – The Target represents the high level identity of the entity that was fixed.

· Defect Type – Defect Type represents the nature of the actual correction that was made.

· Qualifier - (applies to the Defect Type): The Qualifier captures the element of either a nonexistent, wrong, or irrelevant implementation. 

· Age – Age identifies the origin of the Target (i.e. Design/Code, ID, etc.), which had the defect.

· Source – The Source identifies the history of the Target (i.e. Design/Code, ID, etc.), which had the defect.

Adapting to IV&V

The Linker project worked with the IV&V pilot project personnel to adapt the ODC field set generated using IBM and Robyn Lutz' field sets.  Many values had to be renamed and redefined to accurately reflect the IV&V activities and defects they were describing.  IV&V analysts needed values that could describe requirements analysis, ambiguous statements, and test case analysis just to name a few.

The IV&V analysts will have less of a problem selecting all of the ODC values because the ODC field set is implemented on NASA's Project Issue Tracking System (PITS).  This reduces the time needed to classify a defect by using drop down select boxes to select the ODC values.  The Linker project also developed a PITS Modification Script to enter and redefine the ODC values.  Linker allows an analyst to filter field choices based on selections in a parent field, which in turn allows narrow choices to be made by the analyst to only the ones that apply.

In order to apply the ODC fields given to IV&V, two fields were renamed and one more added to further define activity.  The reason for 'Low Level Activity' is to allow an analyst to further define the action that found the defect according to a NASA IV&V Work Breakdown Structure (WBS).  This will enable a more detailed analysis of the specific activities taking place as defects are accumulated, and helps to avoid generalizations such as “Requirements Analysis.”

The following are the changes made to IBM's original ODC fields:

Opener Section:

· Activity - (redefined) - The high level activity being performed when the defect is found. (Pick the best one)

· Low Level Activity - (added) - This is the actual activity that was being performed at the time the defect was discovered. (Pick the best one)

· Trigger - (redefined) – The analyst needs to determine what was being checked when the defect was found? OR: What type of problem is the defect?

· Impact Category - (renamed, redefined) – This is the likeliest consequence to a project if a problem is not corrected based on the TIM.   Analysts should assess this category relative to the current phase of the development lifecycle.  Implementation and Mission are the overall impact categories, more concise values applying to either implementation or mission are listed below them in the select list the analyst sees.  

Closer Section

· Defect Target - (renamed) - Represents the high level identity of the entity that was fixed.

· Defect Type - (redefined) - Represents the nature of the actual correction that was made. (What was corrected at a lower level?)
· Qualifier - (Applies to the defect type) - Captures the element of either a nonexistent, wrong or irrelevant implementation.

· Age - (slightly redefined) - Identifies the history of the "Target" which had the defect.
· Source - (slightly redefined) - Identifies the origin of the "Target" which had the defect.

For the IV&V pilot project, the first thing done was to define new activities that would apply to IV&V.  These activities needed to be something that would encompass the many activities performed by an IV&V analyst, and also be something that the Linker project could use on multiple projects in the future.  Based on discussions with NASA personnel, we decided to use the current version of the NASA IV&V WBS, which has the most complete list of activities in use at the IV&V facility.  The use of a common set of activities relevant to IV&V will allow us to compare activity-defect yield across projects, and will allow the NASA IV&V facility to keep track of what activities produced what defects.

IBM also recommended that a complete list of activities for IV&V be defined when they said, "One of the first things an organization must do once they have decided to implement ODC is to define the activities they perform and map the triggers to those activities."1
The Linker project redefined and remapped the trigger values to the new NASA IV&V WBS activity values.  This was done because the new triggers are from the perspective of IV&V, and are expected to yield more detailed information about what the analyst was checking for when the defect is found.  This is expected to help with identifying more detail regarding how analysts find defects in the artifacts they are given.  IBM's trigger values were too general to be effectively applied to IV&V, and did not contain properly applicable triggers for the act of requirements analysis.  It is expected that this is due to the IBM ODC schema being written from the point of view of final testing before a product release.  

IBM's 'Impact' field was also written from a different point of view than was needed for IV&V.  The IBM 'Impact' field applied to what would/could happen to the customer if this defect had escaped into the end product.  The nature of an IV&V defect as it applies to a multi-million dollar critical spacecraft is that the impact to the customer is normally catastrophic if a defect appears in the end product.  Most defects that IV&V presents are issues that MUST be fixed if the mission is to be successful.  For example, IBM had the values of serviceability and reliability in their value set.  These values did not provide insight into the impact on the development project, or the end mission, so they would not apply to the use of ODC for IV&V.  Therefore, it was decided to redefine 'Impact' to be geared toward the impact on the implementation of the software, or impact on the end mission, if this defect had not been found.  Using this definition, the development project and the IV&V facility will get much more information from these new impacts than IBM's values for 'Impact'.  'Impact' was renamed to 'Impact Category' because IV&V analysts use this terminology more often.

IBM's 'Target' field was also renamed to 'Defect Target' to help the IV&V analysts associate 'Target' and 'Defect Type' more easily.  Other changes made to this section include the change of the 'Information Development' target to 'Development Documentation' to more accurately describe what would be fixed from an IV&V issue.  It was decided to keep the focus for now the same as IBM's focus, and let the pilot project enter issues against the values IBM had set forth for 'Target', but it was mentioned that some of the values would probably never be selected for an IV&V issue.  These field values will continue to be refined as required.

It was decided that the IBM version of Qualifier, Age, and Source could be of use in their IBM form.  However, the values of 'COTS Product' and 'Reused from In-House' were added to the field 'Source' to show the source of a defect more accurately.

Mappings & Fields

Below is a representation of the current mappings and fields of the IV&V ODC set.  The tables below denote how the values are to be filtered in PITS so that an analyst can choose the correct value easily.  PITS allows for this filtering capability within the system.

Activity - Low Level Activity Mapping

	WBS PITS Activity
	WBS Low Level Activity

	Concept Analysis


	· Concept Documentation Evaluation

· Distributed Architecture Assessment

· Feasibility Study Evaluation

· Reusability Assessment

· Software/User Requirements Allocation Analysis

· System Requirements Review

· Traceability Analysis

	Requirements Analysis


	· Interface Analysis

· Software Requirements Evaluation

· Traceability Analysis

	Design Analysis


	· Algorithm Analysis

· Data Flow Analysis

· Database Analysis

· Interface Analysis

· Sizing and Timing Analysis

· Software Design Evaluation

· Traceability Analysis

	Implementation Analysis
	· Algorithm Analysis

· Interface Analysis

· Sizing and Timing Analysis

· Source Code and Documentation Evaluation

· Traceability Analysis

	Test Analysis
	· Acceptance Test Case Analysis

· System Test Design Analysis

· Acceptance Test Design Analysis

· Acceptance Test Results Analysis

· Acceptance Test Plan Analysis

· Acceptance Test Procedure Analysis

· Algorithm Analysis

· Component Test Case Analysis

· Component Test Design Analysis

· Component Test Results Analysis

· Component Test Plan Analysis

· Component Test Procedure Analysis

· Independent Testing

· Simulation Analysis

· Software FQT Case Analysis

· Software FQT Design Analysis

· Software FQT Plan Analysis

· Software FQT Procedure Analysis

· Software FQT Results Analysis

· Software Integration Test Case Analysis

· Software Integration Test Design Analysis

· Software Integration Test Procedure Analysis

· Software Integration Test Plan Analysis

· Software Integration Test Results Analysis

· System Test Plan Analysis

· System Test Procedure Analysis

· System Test Case Analysis

· System Test Results Analysis

· Traceability Analysis

	Operations Analysis 
	· Evaluation of New Constraints

· Operating Procedure Evaluation

· Proposed Change Assessment

	Maintenance Analysis
	· Anomaly Evaluation

· Migration Assessment

· Proposed Change Assessment

· Retirement Assessment

· SVVP Revision Analysis

· Task Iteration

	Phase Independent Support 


	· Criticality Analysis

· Issue & Risk Tracking

· Management and Technical Review Support

· Participate in Inspections & Walkthroughs

	Optional Tasks 
	· Audit Support

· Configuration Management Assessment

· Cost Analysis

· Disaster Recovery Plan Assessment

· Hazard Analysis

· Independent Risk Assessment

· Operational Evaluation

· Performance Monitoring

· Project Management Oversight Support

· Security Assessment

· Training Documentation Evaluation

· User Documentation Evaluation


Activity - Trigger Mapping

	WBS PITS Activity
	Triggers

	Concept Analysis


	· Accuracy

· Clarity

· Completeness

· Consistency

· Graphic Design/Aesthetics

	Requirements Analysis


	· Accuracy

· Clarity

· Completeness

· Conciseness

· Consistency

· Graphic Design/Aesthetics

· Redundancy

· Testability

	Design Analysis


	· Accuracy

· Clarity

· Completeness

· Concurrency

· Consistency

· Language Dependency

· Lateral Compatibility

· Testability

	Implementation Analysis
	· Accuracy

· Clarity 

· Completeness

· Complex Path 

· Concurrency 

· Consistency

· Language Dependency

· Lateral Compatibility

· Sequencing

	Test Analysis
	· Accuracy 

· Blocked Test 

· Clarity

· Completeness 

· Complex Path 

· Concurrency

· Consistency

· Hardware Configuration 

· Interaction 

· Recovery/Exception 

· Sequencing 

· Side Effect 

· Software Configuration 

· Startup/Restart 

· Workload/Stress 

	Operations Analysis 
	· Accuracy 

· Clarity 

· Completeness 

· Consistency 

	Maintenance Analysis
	· Accuracy 

· Clarity 

· Completeness 

· Consistency 

	Phase Independent Support 


	· All 

	Optional Tasks 
	· All 


Defect Target - Defect Type Mappings

	Defect Target
	Defect Type

	Build/Package
	· Editorial

· Flight Rule

· Install/Upgrade Dependencies

· Installation/Packaging

· Maintenance/Fix Dependencies

· Media

· Packaging Scripts

· Process Conformance 

· Resource Conflict

· Technical

	Design


	· Algorithm/Method

· Assignment/Initialization

· Checking 

· Code Integration

· Editorial

· Flight Rule

· Function/Class/Object

· Hardware

· Interface/O-O Messages

· Navigational

· Process Conformance

· Relationship

· Resource Conflict

· Technical

· Timing/Serialization

	Development Documentation 


	· Documentation Procedures

· Editorial

· Flight Rule

· Process Conformance 

· Technical

· Standard Operating Procedures

	Not Fixed 
	· Unknown

	Requirements
	· Documentation Procedures

· Editorial

· Flight Rule 

· Hardware

· Navigational

· Process Conformance

· Technical

	Code
	· Algorithm/Method

· Assignment/Initialization

· Checking

· Code Integration 

· Editorial

· Flight Rule

· Function/Class/Object

· Interface/O-O Messages

· Navigational

· Process Conformance

· Relationship

· Resource Conflict

· Technical

· Timing/Serialization

	Test Plan
	· Documentation Procedures

· Editorial

· Flight Rule

· Process Conformance

· Technical

	Test Procedures


	· Documentation Procedures

· Editorial

· Flight Rule

· Process Conformance

· Technical

	Test Script
	· Algorithm/Method

· Assignment/Initialization

· Checking

· Code Integration 

· Editorial

· Flight Rule

· Function/Class/Object

· Interface/O-O Messages

· Navigational

· Process Conformance

· Relationship

· Resource Conflict

· Technical

· Timing/Serialization


Other ODC Fields:

	Qualifier
	· Extraneous 

· Missing

· Incorrect

	Source
	· COTS Product

· Developed In-House

· Outsourced

· Ported

· Reused from In-House

· Reused from Library

	Age
	· Base

· New

· Refixed

· Rewritten


Future Efforts

The Linker project will continue to provide what is needed to the pilot project, and will document changes in the procedures and values the pilot project feels are relevant to making the most of ODC.  Concerns raised during the meetings with the pilot project will be monitored, and conflicts that arise with the use of ODC will be resolved.  

ODC field values will continue to be added and refined when a situation arises where new values are needed.  Non-relevant defect targets and defect types will be removed if it is deemed by the project that these types will not be used in an IV&V project.

Additional pilot projects will be sought in the near future, after the current pilot project begins to provide feedback on the existing field and value set.  It is hoped to have a relatively stable set of values to work with before involving an extensive number of analysts in data collection.  The defect target and type fields have yet to be applied to any issues, and involvement of other pilot projects will be initiated after these fields have undergone similar review as the trigger and impact fields.

Existing historic data sets have been made available for population of ODC information.  These data sets will also be populated after ODC becomes stable and NASA IV&V supervisors approve the field set for population.

Conclusion

Once a relevant IV&V field set for ODC is completely defined, the entire IV&V community will benefit.  The current Linker ODC pilot project will use ODC to derive more meaning from project issues, and also justify and improve the practices used in performing IV&V.  The refining and redefining of values was necessary for the IV&V teams to derive the most relevance from project IV&V data they were collecting.  In order for the data set to work it had to be more specific to spacecraft and the tasks IV&V performs such as requirements and design analysis.

When implemented on a wider basis, ODC will provide a platform for cross project analysis by allowing all IV&V projects at the NASA IV&V Facility to collecting similar data for several fields.  This data set can be collected across several projects and be used for process improvement and feedback.  Project managers can use IV&V project data set analysis to suggest improvements to the development project and further refine management decisions.
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Select these fields when the issue is 
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•

Trigger

–

The Trigger field records 

the environment 

or condition that had to exist for the defect 

to surface 

–

Choose the selection which best describes 

what you were thinking about when you 

discovered the defect 
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Trigger is filtered under Activity
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Select the one best value

–

Select this field when the issue is entered
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[image: image8.wmf]Selecting the Best Field Value

•

Impact

–

The Impact field records the potential 

impact to NASA if the defect escapes to the 

operational environment

–

Values range from Maintenance to 

Performance

–

This is a general impact; more specific data 

can be logged in description fields

–

Select the one best value

–

Select this field when the issue is entered
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[image: image9.wmf]Selecting the Best Field Value

•

Defect Target

–

The Defect Target field records what was 

fixed, or should be fixed at a high level

–

Ask yourself: 

In order to fix the defect, it 

was necessary to change

______ ?

–

Select the one best value

–

Select this field when the issue is closed, or 

after the fix is known
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[image: image10.wmf]Selecting the Best Field Value

•

Defect Type

–

The Defect Type field records what was 

fixed, or should be fixed, at a lower level

–

It specifies the actual nature of the 

correction that was made

–

This field is more specific than Defect 

Target

–

Defect Type is filtered under Defect Target

–

Select the one best value

–

Select this field when the issue is closed, or 

after the fix is known
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[image: image11.wmf]Selecting the Best Field Value

•

Qualifier 

–

The qualifier field records the element of a 

nonexistent, wrong or irrelevant 

implementation

–

If one of these does not exist DO NOT fill 

the field in

–

Ask yourself: Was the defect due to one of 

these 3 values?

–

This field applies to the 

Defect Type

–

Select the one best value

–

Select this field when the issue is closed, 

or after the fix is known
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[image: image12.wmf]Selecting the Best Field Value

•

Source

–

This field identifies the origin of the Defect 

Target  (i.e. Design, Code, Requirements, 

etc.) which had the defect

–

This field applies to 

Defect Target

–

Ask yourself: Where was this defect 

introduced?

–

Select the one best value

–

Select this field when the issue is closed, or 

after the fix is known
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[image: image13.wmf]Selecting the Best Field Value

•

Age

–

This field identifies the history of the 

Defect Target  (i.e. Design, Code, 

Requirements, etc.) which had the defect 

–

Ask yourself: At what point in the Defect 

Target’s history was this defect introduced?

–

This field applies to 

Defect Target

–

Select the one best value

–

Select this field when the issue is closed, or 

after the fix is known
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[image: image14.wmf]Example 1

•

Defect: When the “Save" button was 

selected, the data was lost. Apparently, the 

data items were being saved to one location 

and being read from a different one.  I was 

testing independently when the defect was 

found

•

Fix: A contractor had to redo the data access 

algorithm.  The code corrected was part of a 

new fix written for the previous defect
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•

Activity

: Test Analysis, because I am testing 

the software when I find the defect

•

Low Level Activity

: Independent Testing, 

because this is what I was doing when I 

found the defect

•

Trigger

: Coverage, because I was exercising 

code for a single function to see if it worked

•

Impact

: Integrity/Security, because this best 

describes the problems I believe the 

customer would have had, if I had not 

discovered this defect
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•

Defect Target

: Code, because the developer 

had to redo how data items were being 

accessed in the code

•

Defect Type

: Algorithm/Method, because the 

developer had to redo a data access 

algorithm

•

Qualifier

: Incorrect, because the algorithm 

was incorrect and had to be fixed

•

Age

: Refixed, because the defect was in new 

code that fixed a previous defect

•

Source

: Outsourced, because the code was 

developed by a contractor
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[image: image17.wmf]Example 2

•

Defect: The code has only 3 choices for 

the city but the design document lists 4.

•

Fix: The code had to be changed to 

make sure it had 4 options, because it 

was not correctly implementing the 

design
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[image: image18.wmf]Example 2

•

Activity

: Implementation Analysis, because I 

was comparing the software to the design

•

Low Level Activity

: Traceability Analysis, 

because I was tracing the software to the 

design

•

Trigger

: Design Conformance, because I was 

comparing the software to the design and it 

did not conform

•

Impact

: Capability, because the ability of the 

software to satisfy known design 

requirements was affected
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[image: image19.wmf]Example 2

•

Defect Target

: Code, because the code was 

fixed

•

Defect Type

: Assignment/Initialization, 

because the code initialized the city value 

incorrectly and had to be fixed

•

Qualifier

: Missing, because the assignment 

was missing from the code

•

Age

: New, because this defect was in code 

created for the current project which 

introduces new functionality

•

Source

: Developed In

-

House, because the 

code was developed in house for the project
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[image: image20.wmf]Why is ODC Useful?

•

Shows evidence of what the impact to the 

customer would have been if the defect 

analysis had not been performed

•

Shows which activities yield the most severe 

issues

•

Encourages analysts to think more about the 

type and impact of issues they find and the 

root cause of each

•

Gives a more complete picture of each issue

•

Identifies IV&V tasks that uncover the most 

critical faults
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[image: image21.wmf]Why is ODC Useful?

•

Helps find IV&V analysis types that are most 

productive

•

Allows data collection about the project 

without releasing project details

•

Provides a standard set of fields so analysis 

can be performed across projects

•

Highlights IV&V analysis types which are 

most productive in terms of impact

•

Allows use of information mining software to 

predict where software faults will be found in 

the future once enough data is collected



	Slide 21
	
[image: image22.wmf]Possible Reports

•

Activity vs. Impact 

–

Shows the activity 

which had the most impact

•

Trigger vs. Defect Target 

–

Compares 

what the analyst was testing to what 

was fixed

•

Defect Type 

–

Shows the types of 

defects most commonly fixed
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[image: image23.wmf]Possible Reports

•

Report made from PITS

Activity vs. Impact
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[image: image24.wmf]Possible Reports

•

Report 

made from 

PITS

•

Trigger vs. 

Defect 

Target
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[image: image25.wmf]Possible Reports

•

Report 

made from 

PITS

•

Defect 

Type
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[image: image26.wmf]Possible Reports

Distribution of Triggers within Activity
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From Robyn Lutz’ Research

Triggers per Activity 

–

Shows the Trigger used 

most for each Activity
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[image: image27.wmf]Possible Reports

•

Impact vs. Component

Shows how many defects could have caused specific types of probl

ems

IBM 

Research
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[image: image28.wmf]Possible Reports

•

Defect Type vs. Qualifier

Shows how many defects are due to missing or 

incorrect parts

IBM 

Research
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[image: image29.wmf]Work in Progress

•

ODC at the IV&V facility is a work in 

progress.  We are still adapting ODC to 

benefit the research performed at the IV&V 

facility.  

•

Possible situations:

–

Missing value(s)

–

Inappropriate filter(s)

–

Value(s) needing refinement

•

Contact Chad Freeman or Keith

Lesch
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[image: image30.wmf]Links

•

http://www.research.ibm.com/softeng/ODC/F

AQ.HTM

-

frequently asked questions on ODC

•

http://www.research.ibm.com/softeng/ODC/D

ETODC.HTM 

-

contains help and examples of core ODC

•

http://www.research.ibm.com/softeng/SDA/E

XTODC.HTM 

-

extensions of ODC

•

http://www.research.ibm.com/softeng/ODC/

ODCEG.HTM 

-

real world examples

•

http://www

-

1.ibm.com/servers/eserver/zseries/odc/

-

ODC education at IBM
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[image: image31.wmf]Links

•

http://www.chillarege.com/odc/

-

several 

papers on ODC and its use

•

http://www.argreenhouse.com/papers/

paul4/edaP4.pdf

-

real world implementation at 

Bellcore

•

http://www.research.ibm.com/journal/sj

/411/butcher.html 

-

3 case studies of ODC 

implementation




Appendix B

ODC Definitions:

Activity - The high level activity being performed when the defect is found. (Pick the best one)
Activity Values

Concept Analysis

Requirements Analysis

Design Analysis

Implementation Analysis

Test Analysis

Operations Analysis

Maintenance Analysis

Phase Independent Support

Optional Tasks
Low Level Activity - This is the actual activity that was being performed at the time the defect was discovered. (Pick the best one)

Low Level Activity Values

Acceptance Test Case Analysis

Acceptance Test Design Analysis

Acceptance Test Results Analysis

Acceptance Test Plan Analysis

Acceptance Test Procedure Analysis

Algorithm Analysis

Anomaly Evaluation

Audit Support

Component Test Case Analysis

Component Test Design Analysis

Component Test Results Analysis

Component Test Plan Analysis

Component Test Procedure Analysis

Concept Documentation Evaluation

Configuration Management Assessment

Cost Analysis

Criticality Analysis

Data Flow Analysis

Database Analysis

Disaster Recovery Plan Assessment

Distributed Architecture Assessment

Evaluation of New Constraints

Feasibility Study Evaluation

Hazard Analysis


Independent Risk Assessment

Independent Testing

Interface Analysis

Issue & Risk Tracking

Management and Technical Review Support

Migration Assessment

Operating Procedure Evaluation

Operational Evaluation

Participate in Inspections & Walkthroughs

Performance Monitoring

Project Management Oversight Support

Proposed Change Assessment

Retirement Assessment

Reusability Assessment

Security Assessment

Simulation Analysis

Sizing and Timing Analysis

Software Design Evaluation

Software FQT Case Analysis

Software FQT Design Analysis

Software FQT Plan Analysis

Software FQT Procedure Analysis

Software FQT Results Analysis

Software Integration Test Case Analysis

Software Integration Test Design Analysis

Software Integration Test Procedure Analysis

Software Integration Test Plan Analysis

Software Integration Test Results Analysis

Software Requirements Evaluation

Software/User Requirements Allocation Analysis

Source Code and Documentation Evaluation

SVVP Revision Analysis

System Requirements Review

System Test Design Analysis

System Test Plan Analysis

System Test Procedure Analysis

System Test Case Analysis

System Test Results Analysis

Task Iteration


Traceability Analysis

Training Documentation Evaluation

User Documentation Evaluation
Trigger - Ask yourself: What are you checking when the defect is found? OR: What type of problem is the defect?

Trigger Value Definitions

Accuracy
The information being analyzed does not describe the product correctly; there are factual errors.  Synonymous with “Correctness.”

PITS Activities Filtered Under: All PITS Activities


Blocked Test 

The product is operating well within resource limits and the defect surfaced while attempting to execute a system test scenario. Trigger is used when the scenarios could not be run because there are basic problems, which prevent their execution.

PITS Activities Filtered Under: Test Analysis
Clarity
The information is confusing or difficult to understand.  Synonymous with “Ambiguous.”


PITS Activities Filtered Under: All PITS Activities

Completeness
Necessary information is missing.

PITS Activities Filtered Under: All PITS Activities

Complex Path
Invoke this trigger if the number or nesting of paths is so deep it is extremely difficult to test.  Example: If nesting is more than 4 levels deep.

PITS Activities Filtered Under: Optional Tasks, Implementation Analysis, Test Analysis, and Phase Independent Support

Conciseness

The requirement must be stated in such a manner that only one single task capability is described.

PITS Activities Filtered Under: Optional Tasks, Requirements Analysis, and Phase Independent Support

Concurrency
Defect detected when considering the serialization necessary for controlling a shared resource. This would include the serialization of multiple functions, threads, processes, or kernel contexts as well as obtaining and releasing locks.

PITS Activities Filtered Under: Optional Tasks, Implementation Analysis, Design Analysis, Test Analysis, and Phase Independent Support

Consistency
The information is not displayed in a consistent manner. There are different explanations, spellings, wording, specifications, etc.... for the same piece of information.


PITS Activities Filtered Under: All PITS Activities

Graphic Design/Aesthetics
The appearance and layout of the information is inappropriate.

PITS Activities Filtered Under: Optional Tasks, Concept Analysis, Requirements Analysis, and Phase Independent Support

Hardware Configuration
The system is being tested to ensure functions execute correctly under specific hardware configurations.

PITS Activities Filtered Under: Optional Tasks, Phase Independent Support, and Test Analysis

Interaction
This trigger is only chosen when each function executes successfully when run independently, but fails in this specific combination. 

PITS Activities Filtered Under: Optional Tasks, Phase Independent Support, and Test Analysis

Language Dependency
Defect detected while checking the language specific details of the implementation of a component or a function. Language standards, compilation concerns, and language specific efficiencies are examples of potential areas of concern.

PITS Activities Filtered Under: Optional Tasks, Phase Independent Support, Design Analysis, and Implementation Analysis

Lateral Compatibility
An incompatibility is detected between the function described by the design document or the code, and the other systems, products, services, components, or modules with which it must interface.

PITS Activities Filtered Under: Optional Tasks, Phase Independent Support, Implementation Analysis, and Design Analysis

Recovery/Exception
The system is being tested with the intent of invoking an exception handler or some type of recovery code. The defect would not have surfaced if some earlier exception had not caused exception or recovery processing to be invoked. 

PITS Activities Filtered Under: Optional Tasks, Phase Independent Support, and Test Analysis

Redundancy

The requirement must be stated in a manner such that there is no repetition of a previous requirement within the same artifact.  

PITS Activities Filtered Under: Optional Tasks, Phase Independent Support, and Requirements Analysis

Sequencing
The defect occurs when multiple functions execute in a very specific sequence.  This trigger is only chosen if each function executes successfully when run independently, but fails in this specific sequence.

PITS Activities Filtered Under: Optional Tasks, Phase Independent Support, Test Analysis, and Implementation Analysis

Side Effect
Side effects would be characterized as a defect caused by common usage or configurations, but outside of the scope of the component or function with which the code under review is associated.

PITS Activities Filtered Under: Optional Tasks, Phase Independent Support, and Test Analysis

Software Configuration
The system is being tested to ensure functions execute correctly under specific software configurations.

PITS Activities Filtered Under: Optional Tasks, Phase Independent Support, and Test Analysis

Startup/Restart
The system or subsystem was being initialized or restarted following some earlier shutdown or complete system or subsystem failure.

PITS Activities Filtered Under: Optional Tasks, Phase Independent Support, and Test Analysis

Testability

The requirement or design element cannot be tested.

PITS Activities Filtered Under: Optional Tasks, Phase Independent Support, Requirements Analysis, and Design Analysis

Workload/Stress
The system is operating at or near some resource limit, either upper or lower. 

PITS Activities Filtered Under: Optional Tasks, Phase Independent Support, and Test Analysis

Impact Category:  The likeliest consequence to a project if the problem is not corrected.   Analysts should assess this category relative to the current phase of the development lifecycle.  Implementation and Mission are the main headings, subvalues are included under them.
Impact Category Definitions
Implementation

Any aspect of the software development lifecycle that directly affects the spacecraft flight software.  This Impact Category is inherently an "Implementation" impact; however, select this value only when another "Implementation" value is not applicable.

Cost/Schedule
Project Budget, Schedule, and or any other resource constraint associated with project development.

Design
Includes requirements, design, and software architecture.  Most likely does not include mission design.

Engineering Process
Any process followed by the software development organization for documenting, developing, maintaining, controlling, configuration managing, reviewing, integrating, or testing a given artifact.
Integration & Testing
Applies to any software development activity involving the compilation, integration, verification & validation including any testing necessary to produce a formal build/release of the software.

Technology Transfer
Software artifact intended for reuse on future project.  However, if issue can negatively impact current project, then analyst should select a different value.

Mission
Applies to any post-launch aspect of the mission.  This Impact Category is inherently a "Mission” Impact; however, select this value only when another "Mission" value is not applicable.

Essential Capability
Applies to any capability essential to accomplishing the required mission objectives.

Integrity/Quality 
Is the extent to which the flight software operates continuously, reliably, and unabated during nominal mission operations without requiring either unplanned/unexpected action by mission operations or an autonomous reset of the onboard computer.

Maintenance
Is relative to any post-launch activity involving updates/patches to the spacecraft flight software, or any other maintenance activity. Includes ease of understanding the software design/architecture, uploading and applying preventive/corrective fixes to software, diagnosing failures.

Non-Essential Capability 

Applies when a capability is not essential to accomplishing the required mission objectives.
Operations
Aspect of mission controlled directly by ground (i.e., mission operations).  This includes activity planning, contingency planning, control of mission critical events, and overall usability of the flight software.

Performance
Applies to the consistency of flight software with the time-dependent performance requirements.  This includes processor throughput and cold boot recovery to operational state time constraints and any high-level functional performance requirements, e.g., capability to achieve a mission-specific orbit.

Robustness
Applies to the fault protection fidelity and level of redundancy management reflected by the spacecraft flight software.  Also, ability to adjust appropriately to environmental deviations or hardware fluctuations that are within operational design constraints.

Safety
Refers to the safety of people (project personnel and public) and/or mission critical spacecraft components.

Defect Target:  Represents the high level identity of the entity that was fixed.

Defect Target Definitions

Build/Package

To fix a defect uncovered in-process, changes were necessary in the driver build process, library systems, or with management of version control. With regard to customer reported defects, the fix involved replacement of media, packaging scripts, etc.
Design

In order to fix the defect, it was necessary to change the design specification document.
Development Documentation

In order to fix the defect, it was necessary to correct development documentation of some sort.
Not Fixed

The defect was not fixed.
Requirements

In order to fix the defect, it was necessary to change the requirements document.

Code

In order to fix the defect, it was necessary to change the code.

Test Plan

In order to fix the defect, it was necessary to change the test plan document.  In other words, this was not a defect in the product but a defect in test case design.

Test Procedures

In order to fix the defect, it was necessary to correct a test procedure.

Test Script
In order to fix the defect, it was necessary to fix a test script used during execution of a test procedure.

Defect Type:  - Represents the nature of the actual correction that was made.  I.e., What was corrected at a lower level?

Defect Type Definitions

Algorithm/Method

Efficiency or correctness problems that affect the task and can be fixed by (re)implementing an algorithm or local data structure without the need for requesting a design change.

Defect Targets Filtered Under: Design, Code, and Test Script

Assignment Initialization

Value(s) assigned incorrectly or not assigned at all; but note that a fix involving multiple assignment corrections may be of type Algorithm.

Defect Targets Filtered Under: Design, Code, and Test Script

Checking

The defect consisted of missing or incorrect validation of parameters or data in conditional statements. Checking for a value might require additional code for a loop or branch in the logic.

Defect Targets Filtered Under: Design, Code, and Test Script

Code Integration

Not all code modules were listed that were required for the executable, or if there is a certain sequence in which modules have to be combined, that sequence was wrong.

Defect Targets Filtered Under: Design, Code, and Test Script

Documentation Procedures

The defect was fixed by correcting documentation procedures.

Defect Targets Filtered Under: Development Documentation, Requirements Test Plan, and Test Procedures

Editorial

An editorial correction/clarification had to be made to documentation, e.g., code comments, design document.  Defect relates to grammar, spelling, punctuation, organization, and so forth necessary to build the information describing a product.

Defect Targets Filtered Under: Build/Package, Design, Development Documentation, Requirements, Code, Test Plan, Test Procedures, and Test Script

Flight Rule

The defect was fixed by manipulating a flight rule.

Defect Targets Filtered Under: Build/Package, Design, Development Documentation, Requirements, Code, Test Plan, Test Procedures, and Test Script

Function/Class/Object

The defect was fixed by correcting the function/class or object that was affected.

Defect Targets Filtered Under: Design, Code, and Test Script

Hardware

The defect was fixed by correcting malfunctioning hardware.

Defect Targets Filtered Under: Design, and Requirements

Install/Upgrade Dependencies

The defect was fixed by modifying or removing installation or upgrade dependencies.

Defect Targets Filtered Under: Build/Package

Installation/Packaging

The defect was fixed by manipulating the installation or packaging of the software.

Defect Targets Filtered Under: Build/Package

Interface/Object-Oriented Messages

The defect was fixed by correcting communication problems between: 1) modules; 2) components; 3) device drivers; 4) objects; 5) functions; VIA 1) macros; 2) call statements; 3) control blocks; 4) parameter lists.
Defect Targets Filtered Under: Design, Code, and Test Script

Maintenance/Fix Dependencies

A fix was incorrectly packaged. The build may have missed a prerequisite or co-requisite for the fix, or built modules in an incorrect sequence.

Defect Targets Filtered Under: Build/Package

Media

The package used to distribute the software is damaged. For example, there may be a data overrun error on a CD-ROM.

Defect Targets Filtered Under: Build/Package

Navigational

The defect was fixed by addressing navigation issues.

Defect Targets Filtered Under: Design, Requirements, Code, and Test Script

Packaging Scripts

There were errors in the scripts used to install, uninstall, migrate, or upgrade the system.

Defect Targets Filtered Under: Build/Package

Process Conformance

The build procedure was not specified or followed correctly, or there was a failure to communicate a necessary change.  E.g., The automated build failed to pick up fixes dated after the previous build because they were copied to the wrong directory.

Defect Targets Filtered Under: Build/Package, Design, Development Documentation, Requirements, Code, Test Plan, Test Procedures, and Test Script

Relationship

Relates to problems among procedures, data structures, and objects.  E.g., Function A maintains a static data table used by functions E and F.  Function E accesses data and moves it. Other modules that use the data fail with this type of relationship.

Defect Targets Filtered Under: Design, Code, and Test Script

Resource Conflict

The defect was fixed by preventing multiple access to a shared resource

Defect Targets Filtered Under: Build/Package, Design, Code, and Test Script

Standard Operating Procedures

The defect was addressed by adding or modifying the Standard Operating Procedures to prevent the defect from surfacing.

Defect Targets Filtered Under: Development Documentation

Technical

Defects related to the description of a product and its interfaces.

Defect Targets Filtered Under: Build/Package, Design, Development Documentation, Requirements, Code, Test Plan, Test Procedures, and Test Script

Timing/Serialization

Necessary serialization of shared resource was missing, the wrong resource was serialized, or the wrong serialization technique was employed.

Defect Targets Filtered Under: Design, Code, and Test Script
Unknown

It is unknown how the defect was fixed.

Defect Targets Filtered Under: Not Fixed

Qualifier - (Applies to the defect type) Captures the element of either a nonexistent, wrong or irrelevant implementation.

Qualifier Value Definitions

Extraneous

The defect was to due to something not relevant or pertinent to the document or code,  e.g., there is a section of the design document which is not pertinent to the current product and should be removed.

Missing

The defect was to due to an omission, e.g., an assignment statement was missing.

Incorrect 

The defect was to due to a commission, e.g., a checking statement used the incorrect values.

Source - Identifies the origin of the "Target" which had the defect.

Source Value Definitions

COTS Product

A defect was part of a Commercial-Off-the-Shelf product.

Developed In-House

The defect was found in an area that was developed in-house by the development team.

Outsourced

A defect is in a part provided by an outside vendor.

Ported

The defect has to do with the use of a part that was validated for a different environment.

Reused from In-House

A defect is in a part reused from an in-house source.

Reused From Library 

A defect is encountered using a part of a standard reuse library. The problem could be that the reused part was incorrectly used or that there is a problem within the reused part itself.

Age - Identifies the history of the "Target" which had the defect. 

Age Value Definitions

Base

The defect is in part of the product that has not been modified by the current project and is not part of a standard reuse library. The defect was not injected by the current project, and was therefore a latent defect.

New

The defect is in a function which was created by and for the current project and which introduces new functionality. 

Refixed

The defect was introduced by the solution provided to fix a previous defect.

Rewritten 

The defect was introduced as a direct result of redesign and/or rewrite of an old function in an attempt to improve its design or quality.
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Selecting the Best Field Value

		Impact

		The Impact field records the potential impact to NASA if the defect escapes to the operational environment

		Values range from Maintenance to Performance

		This is a general impact; more specific data can be logged in description fields

		Select the one best value

		Select this field when the issue is entered
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Example 1

		Defect Target: Code, because the developer had to redo how data items were being accessed in the code

		Defect Type: Algorithm/Method, because the developer had to redo a data access algorithm

		Qualifier: Incorrect, because the algorithm was incorrect and had to be fixed

		Age: Refixed, because the defect was in new code that fixed a previous defect

		Source: Outsourced, because the code was developed by a contractor
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Why is ODC Useful?

		Shows evidence of what the impact to the customer would have been if the defect analysis had not been performed

		Shows which activities yield the most severe issues

		Encourages analysts to think more about the type and impact of issues they find and the root cause of each

		Gives a more complete picture of each issue

		Identifies IV&V tasks that uncover the most critical faults
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Possible Reports

		Report made from PITS

		Trigger vs. Defect Target
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Possible Reports





From Robyn Lutz’ Research

Triggers per Activity – Shows the Trigger used most for each Activity





ActivityDist


			Flight Operations


			System Test


			Unknown





Total


Activity Distribution


130


52


7





ActivPie


			Flight Operations


			System Test


			Unknown





Total


Activity Distribtion


130


52


7





Activ-PT


			PROJECT			(All)


			Count of Activity


			Activity			Total


			Flight Operations			130


			System Test			52


			Unknown			7


			Grand Total			189








TriggerDist


			Data Access/Delivery
Flight Operations


			Hardware Failure


			Normal Activity


			Recovery


			Special Procedure


			Cmd Seq Test
System Test


			Hardware Configuration


			Inspection/Review


			Software Configuration


			Start/Restart/Shutdown


			Unknown
Unknown





Total


Distribution of Triggers within Activity


70


13


17


15


15


8


13


10


17


4


7





TriggerPie


			





Disribution of Triggers within Activity





Trigger-PT


			


			PROJECT			(All)


			Count of Trigger


			Activity			Trigger			Total


			Flight Operations			Data Access/Delivery			70


						Hardware Failure			13


						Normal Activity			17


						Recovery			15


						Special Procedure			15


			Flight Operations Total						130


			System Test			Cmd Seq Test			8


						Hardware Configuration			13


						Inspection/Review			10


						Software Configuration			17


						Start/Restart/Shutdown			4


			System Test Total						52


			Unknown			Unknown			7


			Unknown Total						7


			Grand Total						189








TargetDist


			Information Development


			Ground Software


			Flight Software


			None/Unknown


			Hardware


			Build Package


			Ground Resources





Total


Target Distribution


56


45


44


31


6


4


3





TargetPie


			Information Development


			Ground Software


			Flight Software


			None/Unknown


			Hardware


			Build Package


			Ground Resources





Total


Target Distribution


56


45


44


31


6


4


3





Target-PT


			PROJECT			(All)


			Count of Target


			Target			Total


			Information Development			56


			Ground Software			45


			Flight Software			44


			None/Unknown			31


			Hardware			6


			Build Package			4


			Ground Resources			3


			Grand Total			189








TypeDist


			Function/Algorithm
Flight Software


			Assignment/Initialization


			Timing


			Interfaces


			Flight Rule


			Function/Algorithm
Ground Software


			Assignment/Initialization


			Timing


			Interfaces


			Hardware
Hardware


			Procedures
Information Development


			Documentation


			Nothing Fixed
None/Unknown


			Unknown


			Installation dependency
Build Package


			Install dependency


			Packaging Script


			Resource Conflict
Ground Resources





Total


Type distribution within Target


19


15


8


1


1


17


13


8


7


6


53


3


22


9


1


2


1


3





TypePie


			Function/Algorithm
Flight Software


			Assignment/Initialization


			Timing


			Interfaces


			Flight Rule


			Function/Algorithm
Ground Software


			Assignment/Initialization


			Timing


			Interfaces


			Hardware
Hardware


			Procedures
Information Development


			Documentation


			Nothing Fixed
None/Unknown


			Unknown


			Installation dependency
Build Package


			Install dependency


			Packaging Script


			Resource Conflict
Ground Resources





Total


Type distribution within Target


19


15


8


1


1


17


13


8


7


6


53


3


22


9


1


2


1


3





Type-PT


			PROJECT			(All)


			Count of Type


			Target			Type			Total


			Flight Software			Function/Algorithm			19


						Assignment/Initialization			15


						Timing			8


						Interfaces			1


						Flight Rule			1


			Flight Software Total						44


			Ground Software			Function/Algorithm			17


						Assignment/Initialization			13


						Timing			8


						Interfaces			7


			Ground Software Total						45


			Hardware			Hardware			6


			Hardware Total						6


			Information Development			Procedures			53


						Documentation			3


			Information Development Total						56


			None/Unknown			Nothing Fixed			22


						Unknown			9


			None/Unknown Total						31


			Build Package			Installation dependency			1


						Install dependency			2


						Packaging Script			1


			Build Package Total						4


			Ground Resources			Resource Conflict			3


			Ground Resources Total						3


			Grand Total						189








ClassData


			PROJECT			PFR_NO			Activity			Trigger			Target			Type			Comments			Category			Activity


			CAS			Z44334			Flight Operations			Special Procedure			Ground Software			Assignment/Initialization			MEA cover closure			C


			CAS			Z44373			Flight Operations			Special Procedure			Flight Software			Assignment/Initialization						D


			CAS			Z44421			System Test			Inspection/Review			Information Development			Procedures						D


			CAS			Z44454			Flight Operations			Hardware Failure			Information Development			Procedures			Not a final correction. Send periodic sequence commands for maintenance.			A


			CAS			Z44471			System Test			Cmd Seq Test			Flight Software			Function/Algorithm						A			Test


			CAS			Z44505			Flight Operations			Hardware Failure			Flight Software			Function/Algorithm			Tank pressure			A			-


			CAS			Z44786			Flight Operations			Special Procedure			Information Development			Procedures			Shut off backup power converter			A			Inner Cruise - Venus 1 - IC2


			CAS			Z44971			Flight Operations			Special Procedure			None/Unknown			Nothing Fixed			This ISA was opened because of a concern that turned out to be unfounded. No corrective action is necessary for closure of this ISA. Review of this initial concern concluded that LV22 and LV32 were actually in the correct states.  Close latch valve.			A			-


			CAS			Z45120			Flight Operations			Normal Activity			Ground Resources			Resource Conflict						D


			CAS			Z46074			Flight Operations			Data Access/Delivery			Ground Software			Function/Algorithm						A			Operations- CO


			CAS			Z46220			Flight Operations			Normal Activity			Ground Software			Interfaces						A			-


			CAS			Z47030			System Test			Cmd Seq Test			Ground Software			Assignment/Initialization						A			Inner Cruise - Venus 1 - IC2


			CAS			Z47140			System Test			Cmd Seq Test			Ground Software			Function/Algorithm						A			Test


			CAS			Z47288			System Test			Cmd Seq Test			Ground Software			Function/Algorithm						A			Inner Cruise - Venus 1 - IC2


			CAS			Z48421			Flight Operations			Normal Activity			Information Development			Procedures						B


			CAS			Z48427			System Test			Cmd Seq Test			Ground Software			Function/Algorithm						A			Inner Cruise - Venus 1 - IC2


			CAS			Z48628			System Test			Software Configuration			Information Development			Procedures						A			Inner Cruise - Venus 1 - IC2


			CAS			Z49995			System Test			Cmd Seq Test			Flight Software			Assignment/Initialization						A			-


			CAS			Z50536			System Test			Cmd Seq Test			Ground Software			Function/Algorithm						A			Inner Cruise - Venus 1 - IC2


			CAS			Z51877			Flight Operations			Data Access/Delivery			Information Development			Procedures


			CAS			Z66913			Unknown			Unknown			None/Unknown			Nothing Fixed						A			Outer Cruise - Jupiter - OCJ


			CAS			Z67039			Flight Operations			Normal Activity			Flight Software			Assignment/Initialization			Incorrect uploaded patch command


			CAS			Z69414															Was not in set sent 7/19/01			A			Outer Cruise - Jupiter - OCJ


			CAS			Z70747


			CAS			Z71154


			CAS			Z71288


			CAS			Z71419


			CAS			Z71532


			CAS			Z71557


			DS1			Z48844			Flight Operations			Recovery			Flight Software			Function/Algorithm


			DS1			Z48862			System Test			Inspection/Review			Ground Software			Function/Algorithm			No change planned due to budget


			DS1			Z49236			Flight Operations			Recovery			Information Development			Documentation			Add Flight Rule


			DS1			Z50002			Flight Operations			Normal Activity			Flight Software			Assignment/Initialization			Memory problem due to semaphore


			DS1			Z50047			Unknown			Unknown			None/Unknown			Nothing Fixed			Testing ISA system


			DS1			Z50537			Flight Operations			Recovery			Flight Software			Function/Algorithm			Limit size of transfers. Duplicate of Z50541


			DS1			Z50541			Flight Operations			Recovery			Flight Software			Function/Algorithm			Same


			DS1			Z50596			Flight Operations			Recovery			Flight Software			Function/Algorithm			but decided not to fix. Work to fix is being done as of 8/10/01. Moved here 8/16/01, was mistakenly under CAS			A			Cruise 1 - CR1


			DS1			Z50614			Flight Operations			Hardware Failure			None/Unknown			Nothing Fixed			Temporary reading jump			A			Cruise 2 - CR2


			GLL			07416G			Flight Operations			Special Procedure			Information Development			Procedures			Calibration was selected based on the CORR_ACTN. Procedure to be written; SS telemetry froze following swap			A			-


			GLL			07423G			Flight Operations			Normal Activity			Information Development			Procedures			Violated flight rule:  PPR & heater on			A			-


			GLL			07427G			Flight Operations			Special Procedure			Flight Software			Function/Algorithm			ADDED 7SLEW CMDS. TO WARM/COOL TURN SEQUENCES, REVISE FLT RULE (FRO7B87) (from ISA 01683G)  OPEN AACS GRN.S/W PROBLEM(GSP N-41/SCRB175 & OPEN AACS FLT S/W (FSP#2293.			A			-


			GLL			08045G			Flight Operations			Normal Activity			None/Unknown			Unknown			SBA violation counts; "ambiguous star pulses"  (Changed f/ "Unknown" Trigger)			A			-


			GLL			08807G			Flight Operations			Special Procedure			Information Development			Procedures						A			-


			GLL			08808G			Flight Operations			Special Procedure			Flight Software			Timing			FR 63010 fixed			A			-


			GLL			10760			Flight Operations			Data Access/Delivery			Information Development			Procedures			Safing Mode. Artifact procedure			B			-


			GLL			10847			Flight Operations			Hardware Failure			Hardware			Hardware			Turned light flood LED off			C			-


			M98L			Z50050			System Test			Hardware Configuration			Hardware			Hardware			"Card problem"


			M98L			Z50141			Flight Operations			Recovery			Flight Software			Assignment/Initialization			Fixes a FSW problem. Safe mode exit/reboot


			M98L			Z50334			Flight Operations			Data Access/Delivery			Flight Software			Timing			Fixes the bad effect of a prior sent command. 2 sequences active


			M98L			Z50586			Flight Operations			Special Procedure			Ground Software			Timing			First pass using full deadband walk from sun to earth. Many problems found


			M98L			Z50634			Flight Operations			Data Access/Delivery			None/Unknown			Unknown


			M98L			Z50702			Flight Operations			Data Access/Delivery			None/Unknown			Unknown


			M98L			Z50758			Flight Operations			Data Access/Delivery			None/Unknown			Unknown


			M98L			Z50962			Flight Operations			Data Access/Delivery			Information Development			Procedures


			M98L			Z50963			Flight Operations			Data Access/Delivery			Information Development			Procedures


			M98L			Z51084			Flight Operations			Data Access/Delivery			Information Development			Procedures


			M98L			Z51137			Flight Operations			Data Access/Delivery			Information Development			Procedures


			M98L			Z51219			Flight Operations			Data Access/Delivery			Information Development			Procedures			New table with constants


			M98L			Z51220			Flight Operations			Data Access/Delivery			Information Development			Procedures


			M98L			Z51221			Flight Operations			Data Access/Delivery			Ground Software			Assignment/Initialization


			M98L			Z51552			Flight Operations			Data Access/Delivery			Information Development			Procedures


			M98L			Z51660			Flight Operations			Data Access/Delivery			Information Development			Procedures


			M98L			Z51661			Flight Operations			Data Access/Delivery			Information Development			Procedures			Power outage


			M98L			Z54096			Flight Operations			Data Access/Delivery			Ground Software			Timing			Biases, offsets


			M98L			Z54097			Flight Operations			Data Access/Delivery			Ground Software			Timing			(originally disagreed)


			M98L			Z54098			Flight Operations			Data Access/Delivery			Ground Software			Timing


			M98L			Z65637			Flight Operations			Data Access/Delivery			Ground Software			Timing			Biases, offsets, time tag


			M98L			Z65641			Flight Operations			Data Access/Delivery			Ground Software			Interfaces			Big Pipe problem


			M98L			Z65673			Flight Operations			Recovery			Flight Software			Timing			Could be /Interface?


			M98L			Z65676			System Test			Inspection/Review			Flight Software			Flight Rule			Did this fixed an on board flight rule?


			M98L			Z65732			System Test			Inspection/Review			Flight Software			Function/Algorithm


			M98L			Z65772			System Test			Inspection/Review			Information Development			Procedures			2 solutions


			M98L			Z65871			Unknown			Unknown			Information Development			Procedures


			M98L			Z65905			System Test			Inspection/Review			Flight Software			Function/Algorithm			The source of the discrepancy was found on the navigation modeling


			M98L			Z65938			Flight Operations			Data Access/Delivery			None/Unknown			Nothing Fixed


			M98L			Z65967			Flight Operations			Data Access/Delivery			Ground Software			Function/Algorithm			See ISA Z66272. Developed tool; LL


			M98L			Z65971			Flight Operations			Data Access/Delivery			Ground Software			Function/Algorithm			Filled in based on the fact that indicates to be a duplicate of Z65967 above.


			M98L			Z65980			Flight Operations			Data Access/Delivery			Ground Software			Function/Algorithm			Seqgen error & procedure


			M98L			Z65981			Flight Operations			Data Access/Delivery			Ground Software			Function/Algorithm			Duplicate ISA of Z65980


			M98L			Z65985			System Test			Software Configuration			Flight Software			Assignment/Initialization			STL software bug inserted during fix; also recovery; interesting


			M98L			Z66007			System Test			Inspection/Review			Flight Software			Assignment/Initialization			The cause of the azimuth errors has been traced to a near singularity condition in the algorithm which determines the target (or reference) attitude. Update vector


			M98L			Z66120			System Test			Hardware Configuration			Information Development			Procedures			Ports deactivated w/out prior warning


			M98L			Z66135			Unknown			Unknown			Information Development			Procedures


			M98L			Z66136			Flight Operations			Data Access/Delivery			Information Development			Procedures			Work around


			M98L			Z66139			System Test			Hardware Configuration			Information Development			Documentation			Instructions wrong


			M98L			Z66140			Unknown			Unknown			Information Development			Procedures			Meeting for review.  Forms not provided before meeting


			M98L			Z66141			System Test			Start/Restart/Shutdown			Ground Software			Assignment/Initialization


			M98L			Z66144			Flight Operations			Data Access/Delivery			Information Development			Procedures


			M98L			Z66149			System Test			Software Configuration			Build Package			Installation dependency			Missing ramp file for the TEGA instrument. File in wrong place (system test)


			M98L			Z66220			Flight Operations			Special Procedure			Information Development			Procedures			Power usage not delivered


			M98L			Z66221			System Test			Inspection/Review			Ground Software			Function/Algorithm			Problem with simulator software?


			M98L			Z66226			System Test			Software Configuration			Ground Software			Assignment/Initialization			Simulated the sun. Exceeded stack size in simulator


			M98L			Z66229			System Test			Software Configuration			None/Unknown			Nothing Fixed			Problem with the STL simulator.  No correction because lander lost


			M98L			Z66232			System Test			Hardware Configuration			Hardware			Hardware			Voice volume too soft


			M98L			Z66242			System Test			Start/Restart/Shutdown			Ground Software			Assignment/Initialization			Configuration file not updated


			M98L			Z66244			System Test			Software Configuration			Information Development			Procedures


			M98L			Z66246			System Test			Software Configuration			Ground Software			Function/Algorithm			Multithreading


			M98L			Z66272			Flight Operations			Data Access/Delivery			Flight Software			Function/Algorithm			Angular rate discrepancy


			M98L			Z66312			Flight Operations			Data Access/Delivery			None/Unknown			Nothing Fixed			Noisy data


			M98L			Z66314			System Test			Hardware Configuration			Hardware			Hardware			Separate the ports on Cisco router


			M98L			Z66315			Flight Operations			Data Access/Delivery			Information Development			Procedures			Incorrect sequence generation caused loss of uplink


			M98L			Z66336			Flight Operations			Data Access/Delivery			Ground Software			Timing			Jumps in downlink frequency


			M98L			Z66337			Flight Operations			Data Access/Delivery			Ground Software			Timing			BVR Software updated (Block V Receiver)


			M98L			Z66374			Flight Operations			Data Access/Delivery			Information Development			Procedures			Need to assign different user level to Operation for 'Hazardous" scripts.  Password file corrupted:  don't log in as root


			M98L			Z66443			Flight Operations			Recovery			Flight Software			Timing			Not implemented due to lost of spacecraft. Fault protection


			M98L			Z66447			Flight Operations			Normal Activity			Flight Software			Timing			Not implemented due to lost of spacecraft. Eater turned off too soon.


			M98L			Z66475			System Test			Inspection/Review			Flight Software			Timing			Not implemented due to lost of spacecraft.


			M98O			Z49182			Flight Operations			Data Access/Delivery			None/Unknown			Nothing Fixed			RCP1


			M98O			Z49257			Flight Operations			Data Access/Delivery			None/Unknown			Nothing Fixed			"Recurrences will be monitored"


			M98O			Z49352			Flight Operations			Normal Activity			None/Unknown			Nothing Fixed			Problem do not seem to be so critical at this stage of the mission. Would have been critical during "All Stellar" not so during "Gyro Based" orientation. "stray light scenario" but attached memo


			M98O			Z49963			Flight Operations			Hardware Failure			None/Unknown			Nothing Fixed			Next generation of  LIM (Laser Intensity Monitor) will be corrected, not to correct this ISA, but "monitor trend" is response.


			M98O			Z50135			Flight Operations			Data Access/Delivery			None/Unknown			Nothing Fixed


			M98O			Z50139			Flight Operations			Special Procedure			Flight Software			Timing			SPR #FS1569 was issued to fix the problem


			M98O			Z50182			System Test			Hardware Configuration			Flight Software			Assignment/Initialization			Disabling a S/W that control the monitoring of the battery pressure transducers.  Noisy transducers; disable s/w


			M98O			Z50385			Flight Operations			Normal Activity			Information Development			Procedures			Command issued erroneously out of sequence. Operator error:  out-of-order command files


			M98O			Z50474			Flight Operations			Data Access/Delivery			Information Development			Procedures			"Procedural error"


			M98O			Z50628			Flight Operations			Data Access/Delivery			Ground Software			Interfaces			It is not clear what was done to the software


			M98O			Z50718			Flight Operations			Data Access/Delivery			None/Unknown			Nothing Fixed			email not being sent


			M98O			Z50938			Flight Operations			Data Access/Delivery			Ground Software			Assignment/Initialization			new table; bias


			M98O			Z50939			Flight Operations			Data Access/Delivery			Information Development			Procedures			Operator error


			M98O			Z51489			Flight Operations			Data Access/Delivery			None/Unknown			Nothing Fixed


			M98O			Z51592			Flight Operations			Data Access/Delivery			Ground Software			Interfaces


			M98O			Z51610			System Test			Hardware Configuration			Flight Software			Interfaces			Patch to FSW was uplinked. STL test.


			M98O			Z51617			Flight Operations			Recovery			None/Unknown			Nothing Fixed			This provided design changes for the M01 to prevent this problem from happening. Apparently nothing was fix for this s/c. Many changes to correct "shimming"


			M98O			Z51623			Flight Operations			Data Access/Delivery			Information Development			Procedures			Bad Interface between BVR and MDA due to the way they configured the link.


			M98O			Z51784			Flight Operations			Data Access/Delivery			Ground Software			Interfaces			Bad Interface between BVR and MDA due to the way they configured the link. Mismatch of channels


			MGS			Z41850			Flight Operations			Hardware Failure			Flight Software			Function/Algorithm			"incorrect panel position". Same as 44653.  Per PFR Z42397 the FSW had to be change to add a solar array powered hold capability. Also the Failure Theory was revised (PFR Z44735).


			MGS			Z42163			Flight Operations			Data Access/Delivery			Information Development			Documentation


			MGS			Z42510			Flight Operations			Data Access/Delivery			None/Unknown			Unknown			Summary ISA:  "ranging data exhibits large biases"


			MGS			Z42577			System Test			Software Configuration			Ground Software			Assignment/Initialization			Target also "Info Devel"; "would not load" & "procedural workaround"


			MGS			Z42616			Unknown			Unknown			None/Unknown			Nothing Fixed			Couldn't be replicated


			MGS			Z42747			System Test			Software Configuration			Build Package			Install dependency			Directory deleted by accident


			MGS			Z43214			System Test			Hardware Configuration			Ground Software			Function/Algorithm			Workstations couldn't connect


			MGS			Z43215			System Test			Hardware Configuration			Ground Software			Function/Algorithm			Same


			MGS			Z43479			Flight Operations			Special Procedure			Flight Software			Assignment/Initialization			Recovery occurred with FP


			MGS			Z43480			Flight Operations			Hardware Failure			Flight Software			Assignment/Initialization			FP invocation. S/W fixed the problem with gyros 2, so it could be restarted in case of critical event.


			MGS			Z43483			Flight Operations			Recovery			Flight Software			Function/Algorithm			It does not say what the patch is going to do or where in the S/W was added. Same


			MGS			Z43490			Flight Operations			Recovery			Flight Software			Assignment/Initialization			Not enough information


			MGS			Z43500			Flight Operations			Normal Activity			Ground Software			Assignment/Initialization			did not terminate as expected


			MGS			Z43844			System Test			Software Configuration			Ground Resources			Resource Conflict			problem has been corrected


			MGS			Z43882			System Test			Start/Restart/Shutdown			Ground Software			Function/Algorithm			Could be hardware configuration, too


			MGS			Z44108			System Test			Hardware Configuration			Ground Software			Assignment/Initialization			Or it could also be Ground Software for Target. Corrupted partition


			MGS			Z44130			Flight Operations			Normal Activity			Information Development			Procedures			ACE not following procedures


			MGS			Z44134			Flight Operations			Normal Activity			Information Development			Procedures			ACE not following procedures


			MGS			Z44273			System Test			Start/Restart/Shutdown			Ground Software			Assignment/Initialization			Moved computer. One of the SFOC processes didn't kill itself on reboot so we had to issue a 'KILL' command and then 'START'.


			MGS			Z44472			System Test			Software Configuration			Information Development			Procedures			Wrong permission


			MGS			Z44527			System Test			Software Configuration			Information Development			Procedures			Mismatch in file names; Cmd Seq Test?


			MGS			Z44553			Flight Operations			Hardware Failure			None/Unknown			Nothing Fixed			Spectral phase flips. Neon Bulb #1 failure has no adverse effect on instrument performance. Health (i.e. luminous output) of redundant Neon Bulb #2 is monitored, via telemetry, by TES Team and shows no indication of accelerated "wearout". (PFR Z45059)


			MGS			Z44554			Flight Operations			Special Procedure			Flight Software			Assignment/Initialization			Execute incorrect sequences.  MOI


			MGS			Z44652			Flight Operations			Hardware Failure			Flight Software			Function/Algorithm			Panel shifted


			MGS			Z44653			Flight Operations			Hardware Failure			Flight Software			Function/Algorithm			Same as 44652 but more serious.  Per PFR Z42397 the FSW had to be change to add a solar array powered hold capability. Also the Failure Theory was revised (PFR Z44735).


			MGS			Z44658			System Test			Software Configuration			Information Development			Procedures			Memory management on ground?


			MGS			Z44949			Flight Operations			Hardware Failure			Ground Resources			Resource Conflict			Outage


			MGS			Z46326			Flight Operations			Normal Activity			Ground Software			Timing			When needing to fix a com.seq.what should be the target and type?.  SEQTRAN


			MGS			Z46557			System Test			Software Configuration			None/Unknown			Unknown			My other option is Ground Software. Connections


			MGS			Z47116			System Test			Software Configuration			Build Package			Packaging Script			What's mggds2? "cmd seq config incorrect"


			MGS			Z47267			Flight Operations			Data Access/Delivery			Ground Software			Function/Algorithm			no-op almost radiated; what's GDS C5.3?


			MGS			Z47627			Flight Operations			Data Access/Delivery			Information Development			Procedures


			MGS			Z47955			Flight Operations			Data Access/Delivery			Ground Software			Interfaces			New formats


			MGS			Z47957			Flight Operations			Data Access/Delivery			Ground Software			Interfaces


			MGS			Z48390			Flight Operations			Data Access/Delivery			Information Development			Procedures


			MGS			Z48432			Flight Operations			Data Access/Delivery			Information Development			Procedures


			MGS			Z48473			System Test			Software Configuration			Ground Software			Function/Algorithm			It was performing a flight operation using the Automated Sequence Processor. File w/ identical name; script corrected


			MGS			Z48480			System Test			Cmd Seq Test			Ground Software			Assignment/Initialization			It was performing a flight operation using the Automated Sequence Processor (ASP). This software/script failed. Scripts & procedure change corrected problem. ASP; memory management.


			MGS			Z48537			Flight Operations			Data Access/Delivery			Information Development			Procedures			TDS; same as 48432


			MGS			Z48595			System Test			Hardware Configuration			Hardware			Hardware			Power cable disconnected; kick panel corrected


			MGS			Z48596			Flight Operations			Data Access/Delivery			Information Development			Procedures			TDS; Same as 48432


			MGS			Z48597			Flight Operations			Data Access/Delivery			Information Development			Procedures			TDS; Same as 48432


			MGS			Z48598			Flight Operations			Data Access/Delivery			Information Development			Procedures			TDS; Same as 48432


			MGS			Z48624			Flight Operations			Data Access/Delivery			Information Development			Procedures			TDS; Same as 48432


			MGS			Z48629			Flight Operations			Data Access/Delivery			Information Development			Procedures			TDS; Same as 48432


			MGS			Z48985			Flight Operations			Normal Activity			Information Development			Procedures			Disk space was not managed well. Ran out of space:  S/W was previously corrected by implementing a procedures to alert admin staff when /var becomes 90% full (ISA Z48864). After alert, procedure was not follow?


			MGS			Z49083			System Test			Hardware Configuration			Information Development			Procedures			Moved contrary to procedures


			MGS			Z49095			Flight Operations			Data Access/Delivery			Ground Software			Assignment/Initialization			Couldn't connect; user name added to correct


			MGS			Z49244			Flight Operations			Normal Activity			Information Development			Procedures			Wrong table uploaded


			MGS			Z50403			Flight Operations			Special Procedure			Flight Software			Assignment/Initialization			Added filter; sent sequence. Nadir orbit.


			MGS			Z50435			Flight Operations			Hardware Failure			Flight Software			Assignment/Initialization			Update rates; OK for rest of mission


			MGS			Z65983			System Test			Software Configuration			Build Package			Install dependency			Must be owned by root


			MGS			Z66309			Flight Operations			Normal Activity			Information Development			Procedures			Flight software crashed.  Diagnostic software was uploaded and procedures to avoid the craches were developed.


			MGS			Z66453			Flight Operations			Data Access/Delivery			None/Unknown			Nothing Fixed			Characteristic of hardware			A			Operations- CO


			MGS			Z66912			Flight Operations			Data Access/Delivery			Information Development			Procedures			Directory format corrupted; too many files


			MGS			Z67058			Flight Operations			Special Procedure			None/Unknown			Nothing Fixed			RFI.  Mars relay			A			Operations- CO


			MSG			Z69715															Was not in set sent 7/19/01			A			Orbit - OR


			MGS			Z70909


			MGS			Z71068


			MGS			Z71573


			MGS			Z71832


			STAR			Z50500			Flight Operations			Recovery			Flight Software			Timing			FP


			STAR			Z50508			System Test			Hardware Configuration			None/Unknown			Nothing Fixed			or normal?


			STAR			Z50728			Flight Operations			Recovery			Flight Software			Assignment/Initialization


			STAR			Z51611			Flight Operations			Recovery			Flight Software			Function/Algorithm


			STAR			Z51612			Flight Operations			Recovery			Flight Software			Function/Algorithm			FP


			STAR			Z66118			System Test			Inspection/Review			None/Unknown			Nothing Fixed						A			Cruise


			STAR			Z66478			Flight Operations			Hardware Failure			Hardware			Hardware			Trying to melt the coating with heat from different sources. Due to unexpected environment behavior, affecting the s/c camera DN level.  Heated to boil off contamination			A			Cruise


			STAR			Z70018			Unknown			Unknown			None/Unknown			Unknown			No information to make a decision.  Array out-of-bounds error is only info


			STAR			Z70274			Flight Operations			Data Access/Delivery			None/Unknown			Unknown			Telemetry lost; I changed from Unknown trigger


			STAR			Z70478			Flight Operations			Data Access/Delivery			None/Unknown			Unknown			Suspected solar flares affected the Star Camera. Due to environment behavior, unexpectedly affecting the spacecraft instrument expected behavior. Recovery f/ safe mode			A			Cruise


			STAR			Z70612			Flight Operations			Data Access/Delivery			None/Unknown			Nothing Fixed			Sun and Earth vectors become nearly collinear because of opposition. Loss of telemetry


			STAR			Z70758			Flight Operations			Data Access/Delivery			Flight Software			Function/Algorithm			See Z70760.  Bias


			STAR			Z70759			Flight Operations			Data Access/Delivery			Flight Software			Function/Algorithm			See Z70760.


			STAR			Z70760			Flight Operations			Data Access/Delivery			Flight Software			Function/Algorithm			The closure of this ISA should address not only the doppler bias problem, but also the failure of the DSN ops personnel to fix this generic problem over several days of critical SDU ops.


			STAR			Z71700															Was not in set sent 7/19/01. Dated 6/01			A			Cruise
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Possible Reports

		Defect Type vs. Qualifier



Shows how many defects are due to missing or incorrect parts

IBM Research
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Links

		http://www.research.ibm.com/softeng/ODC/FAQ.HTM - frequently asked questions on ODC

		http://www.research.ibm.com/softeng/ODC/DETODC.HTM - contains help and examples of core ODC

		http://www.research.ibm.com/softeng/SDA/EXTODC.HTM - extensions of ODC 

		http://www.research.ibm.com/softeng/ODC/ODCEG.HTM - real world examples

		http://www-1.ibm.com/servers/eserver/zseries/odc/ - ODC education at IBM
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Links

		http://www.chillarege.com/odc/ - several papers on ODC and its use

		http://www.argreenhouse.com/papers/paul4/edaP4.pdf - real world implementation at Bellcore

		http://www.research.ibm.com/journal/sj/411/butcher.html - 3 case studies of ODC implementation
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Work in Progress

		ODC at the IV&V facility is a work in progress.  We are still adapting ODC to benefit the research performed at the IV&V facility.  

		Possible situations:

		Missing value(s)

		Inappropriate filter(s)

		Value(s) needing refinement

		Contact Chad Freeman or Keith Lesch
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Possible Reports

		Impact vs. Component



Shows how many defects could have caused specific types of problems

IBM Research
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Possible Reports

		Report made from PITS

		Defect Type
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Possible Reports

		Activity vs. Impact – Shows the activity which had the most impact

		Trigger vs. Defect Target – Compares what the analyst was testing to what was fixed

		Defect Type – Shows the types of defects most commonly fixed
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Possible Reports

		Report made from PITS



Activity vs. Impact
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Why is ODC Useful?

		Helps find IV&V analysis types that are most productive

		Allows data collection about the project without releasing project details

		Provides a standard set of fields so analysis can be performed across projects

		Highlights IV&V analysis types which are most productive in terms of impact

		Allows use of information mining software to predict where software faults will be found in the future once enough data is collected
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Example 2

		Activity: Implementation Analysis, because I was comparing the software to the design

		Low Level Activity: Traceability Analysis, because I was tracing the software to the design

		Trigger: Design Conformance, because I was comparing the software to the design and it did not conform

		Impact: Capability, because the ability of the software to satisfy known design requirements was affected
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Example 2

		Defect Target: Code, because the code was fixed

		Defect Type: Assignment/Initialization, because the code initialized the city value incorrectly and had to be fixed

		Qualifier: Missing, because the assignment was missing from the code

		Age: New, because this defect was in code created for the current project which introduces new functionality

		Source: Developed In-House, because the code was developed in house for the project
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Example 2

		Defect: The code has only 3 choices for the city but the design document lists 4.



		Fix: The code had to be changed to make sure it had 4 options, because it was not correctly implementing the design
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Selecting the Best Field Value

		Source

		This field identifies the origin of the Defect Target  (i.e. Design, Code, Requirements, etc.) which had the defect

		This field applies to Defect Target

		Ask yourself: Where was this defect introduced?

		Select the one best value

		Select this field when the issue is closed, or after the fix is known
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Example 1

		Defect: When the “Save" button was selected, the data was lost. Apparently, the data items were being saved to one location and being read from a different one.  I was testing independently when the defect was found



		Fix: A contractor had to redo the data access algorithm.  The code corrected was part of a new fix written for the previous defect














_1144044021.ppt


Example 1

		Activity: Test Analysis, because I am testing the software when I find the defect

		Low Level Activity: Independent Testing, because this is what I was doing when I found the defect

		Trigger: Coverage, because I was exercising code for a single function to see if it worked

		Impact: Integrity/Security, because this best describes the problems I believe the customer would have had, if I had not discovered this defect














_1144044019.ppt


Selecting the Best Field Value

		Age

		This field identifies the history of the Defect Target  (i.e. Design, Code, Requirements, etc.) which had the defect 

		Ask yourself: At what point in the Defect Target’s history was this defect introduced?

		This field applies to Defect Target

		Select the one best value

		Select this field when the issue is closed, or after the fix is known
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Selecting the Best Field Value

		Defect Type

		The Defect Type field records what was fixed, or should be fixed, at a lower level

		It specifies the actual nature of the correction that was made

		This field is more specific than Defect Target

		Defect Type is filtered under Defect Target

		Select the one best value

		Select this field when the issue is closed, or after the fix is known
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Selecting the Best Field Value

		Qualifier 

		The qualifier field records the element of a nonexistent, wrong or irrelevant implementation

		If one of these does not exist DO NOT fill the field in

		Ask yourself: Was the defect due to one of these 3 values?

		This field applies to the Defect Type

		Select the one best value

		Select this field when the issue is closed, or after the fix is known
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Selecting the Best Field Value

		Defect Target

		The Defect Target field records what was fixed, or should be fixed at a high level

		Ask yourself: In order to fix the defect, it was necessary to change ______ ?

		Select the one best value

		Select this field when the issue is closed, or after the fix is known
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Sections of ODC

		Opener Section

		When a defect is diagnosed, certain details are known and recorded as Activity, Low Level Activity, Trigger, Impact

		Closer Section

		When a defect is fixed, details that are known are recorded as Defect Target, Defect Type, Qualifier, Source, Age
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Selecting the Best Field Value

		Activity and Low Level Activity

		These fields represent a version of the current NASA WBS

		Low Level Activity is filtered under Activity

		These fields identify the activity you are performing when a defect is found

		Select the one best value based on what activity you are doing

		Select these fields when the issue is entered
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Selecting the Best Field Value

		Trigger

		The Trigger field records the environment or condition that had to exist for the defect to surface 

		Choose the selection which best describes what you were thinking about when you discovered the defect 

		Trigger is filtered under Activity

		Select the one best value

		Select this field when the issue is entered
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ODC Fields

		Activity – Opener Section

		Low Level Activity – Opener Section

		Trigger – Opener Section

		Impact – Opener Section

		Defect Target – Closer Section

		Defect Type – Closer Section

		Qualifier – Closer Section

		Age – Closer Section

		Source – Closer Section
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Orthogonal Defect Classification

Keith Lesch

keith.lesch@ivv.nasa.gov

Chad Freeman

cfreeman@msisinc.com
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ODC Explained

		Invented at IBM 10 years ago

		Focuses on collecting orthogonal (non-redundant) defect data targeting quality issues in software design and code for providing analysis and feedback 

		Creates a cross-project analysis standard

		Provides useful information about issues without revealing details of the project
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