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 Acronyms

	CFR
	Code of Federal Regulations

	DID
	Data Item Description

	FR
	Functional Requirements

	HR
	Human Resources

	IFMP
	Integrated Financial Management Project

	IV&V
	Independent Verification and Validation

	JFMIP
	Joint Financial Management Improvement Program

	NASA
	National Aeronautics and Space Administration


1  Introduction

This report is the IV&V Requirements Assessment Report.  It documents the results of the IV&V analyses of the NASA Integrated Financial Management Program (IFMP) requirements for the two HR subsystems, Resume Management and Position Description.

Section 2 depicts the list of documentation that was reviewed.  Section 3  contains the primary results from the analyses of the requirements.  Section 4 contains detailed analyses and recommendations. 

Appendices A, B, and C contain detailed comments from the analyses for the Resume Management Functional and Technical Requirements and the Position Description Functional Requirements.   

2  reference documentation

The documentation that was reviewed is listed below in Table 1 Reference Documentation.

Table 1 Reference Documentation

	Documentation
	Received Date

	NASA IFMP Resume Management Project , Technical Requirements, Evaluation Criteria for Acquisition
	August 3, 2000

	Resume Management Functional Requirements
	August 3, 2000

	Position Description Functional Requirements
	August 3, 2000


3  Executive Summary

3.1  INTRODUCTION 

The IV&V team performed an analysis, which was comprised of the task of reviewing the functional and technical requirements.  There was no traceability analysis conducted because no other documentation was submitted to IV&V for review.   The requirements for each of the subsystems was measured against the following list of attributes:

· Are the requirements correct, containing no erroneous information, containing no editorial errors, containing no repetition of requirements, and understandable?

· Are the requirements non-ambiguous, not yielding to more than one interpretation?

· Are the requirements complete, able to be reasonably interpreted and identifying a testable function?

· Are the requirements consistent, using the same terminology throughout and at the same depth of coverage?

· Are the requirements traceable, using notation that references the requirement back to a specific source and can be used forward to point to the follow on phases?

To aid in the understanding and use of our analysis we have assessed the severity of our findings.  Table 2 below describes the assigned severity levels.

Table 2 Severity Levels

	Severity Level
	Definition

	1
	Very serious problem.  Must be fixed immediately. 

	2
	A problem, but the meaning is there.  Should be fixed soon.

	3
	Nuisance issue.  Fix at your leisure.


3.2  FINDINGS 

A listing of the Severity Level 1 findings follows:

Requirements Testability

In some cases, the requirements are too verbose and hard to decipher as to how to test the requirement.  In some cases, the requirement states that the vendor will provide information on their approach.  Approach is a methodology, not a function the system needs to have.  Some requirements described more than one function within one requirement.  A compound requirement cannot be tested fully and closed out.  See examples in Appendix B.

Missing Documentation

The following are examples of documentation, which would have been helpful in conducting the requirement analysis: 

Process Flow Diagrams

The absence of process flow diagrams makes it difficult to:

· Assess the flow of the functions within the system

· Identify inputs and outputs

· Identify derived requirements levels 2, 3, 4.

Interface Documents

It would have been helpful to have a document that identifies the HR internal and external interfaces in order verify that the requirements are identifying the correct inputs and outputs to the interfaces.

Requirements Traceability

The Resume Management and Position Description business and system requirements should be traceable to the original source documentation, which should be supplied or noted (e.g. Federal or agency statutory policies).    

Insufficient Citing of References

The exact reference for the source of the requirements was not listed.  If other federal (e.g. JFMIP or GAO, etc.) or NASA documents are cited in the requirement, they should not be defined as “other”, “standards and guidelines”, or “applicable regulatory requirements”.  The identification of these documents would clarify the functionality described in the requirement.  

Requirement Numbering Scheme

High level requirements are developed by the agency/division to identify business drivers, policy directives, standards/guidelines, and high level functional attributes of the system.  The breakdown or derivation of high level requirements should allow a numbering scheme that allows requirement growth.

3.3  RECOMMENDATIONS
IV&V recommends the following actions:

1. Conduct a working session to address the above findings concerning the two subsystems.

2. Supply adequate documentation for conducting traceability.

4  Analysis and Recommendations

The IV&V team performed an analysis, which was comprised of the task of reviewing the functional and technical requirements.  There was no traceability analysis conducted because no other documentation was submitted to IV&V for review.

4.1  Analysis of Requirements

4.1.1
Severity Level 1 Findings 

4.1.1.1
Requirements Not Testable

In some instances the requirements were too verbose and it was hard to decipher what the requirement actually was. In these cases, the requirement includes references to the  “vendor’s approach/methodology” rather than a testable function.  In other cases, there were multiple requirements under one requirement.  See Appendix B for examples. 

4.1.1.2
Insufficient Citing of References
References to NASA documentation should have the date or version number of the document that describes the referenced item.  In addition some requirements listed “applicable regulatory requirements”.  The document that contains these applicable regulatory requirements should be identified and clarified or the requirement cannot be correctly interpreted.  See examples in Appendices A and C. 

4.1.1.3
Poorly Written Requirements

In some instances, the requirements were too wordy, contained multiple requirements, originator’s commentary, or identified what the system should not do.   See examples in Appendix B.

4.1.2
Severity Level 2 and 3 Findings 

There were few Severity Level 3 findings noted.  The Severity Level 2 findings are noted in the separate appendices and should be addressed accordingly.   

The correct wording of requirements makes them unambiguous and testable. 

· Compound requirements must be subdivided into single requirements.  Otherwise they cannot be tested, and easily put under configuration management.

· Use of words such as “user defined”, “appropriate”, “including, but not limited to”, “wide variety of other”, “configurable”, “minimally”, and “flexible” leave the requirement open to interpretation.

4.2
Analysis of Documentation

4.2.1
Missing Documentation

The analysis of requirements requires more than just a list of functional or technical requirements.  It should also include process flow diagrams, agency/division requirements, inputs and outputs,  interfaces, and other applicable reference documents.

4.2.2
Requirement Traceability

There is an absence of original source documentation from which requirement traceability could be conducted.  This problem is related  to section 4.21, Missing Documentation. 

4.2.3
Requirement Numbering Scheme

High level requirements are developed by the agency/division to identify business drivers, policy directives, standards/guidelines, and high level functional attributes of the system.  The breakdown or derivation of high level requirements should allow a numbering scheme that allows requirement growth.  For example, if the high level requirement is “RM-1: The system shall be able to provide capability to customize data, input, processing rules, and edit criteria.”  The next steps would be to derive the requirement to second, third, and fourth levels, but the numbering scheme does not allow the flexibility.  Each of these system capabilities would be derived to the second level (i.e. The system shall provide capability to customize data. The system shall provide the capability to customize input and so on for customizing process rules and edit criteria. ).  The third level would be, The system shall display an interactive form for the user to customize data.   The fourth level might be, The system shall allow the user to customize the following fields: X, XX, XXX, XXXX, etc.  Examples of the numbering scheme for these derived requirements would be  RM-1.1 (2nd level), RM-1.1.1 (3rd level), RM-1.1.1.1 (4th level).

Another problem is, the high level requirements are not necessarily high level.  A high level requirement should not identify data sets nor include commentary.

4.3
RECOMMENDATIONS

IV&V recommends the following actions:

1. Conduct a working session to address the above findings concerning the two subsystems.

2. Supply adequate documentation for conducting traceability.

Appendix A – Resume Management Functional Requirements

Resume Management Functional Requirements

Severity Levels: 
1 = High, 2 = Medium, 3 = Low

	Reqmt #
	Status/Severity Level
	Type
	Description

	RM-1
	Ok
	
	

	RM-2
	Ok
	
	

	RM-3
	Ok
	
	 

	RM-4
	2
	Weak wording
	“…include…”  High level system requirements should not get into the data element realms.  Is this all of the data elements?

	RM-5
	2
	Weak wording
	“…appropriate…” 

What is appropriate?

	RM-6
	Ok
	
	

	RM-7
	2
	Weak wording
	“…such as…”  High level system requirements should not get into the data element realms.  Is this all of the data elements?

	RM-8
	2
	Weak wording
	“…including…”  High level system requirements should not get into the data element realms.  Is this all of the data elements?

	RM-9
	Ok
	
	

	RM-10
	Ok
	
	

	RM-11
	Ok
	
	

	RM-12
	Ok
	
	

	RM-13
	2
	Weak wording
	“…e.g. via the Web…”  Are there other automated self-service means? 

	RM-14
	Ok
	
	

	RM-15
	Ok
	
	

	RM-16
	Ok
	
	

	RM-17
	Ok
	
	

	RM-18
	3
	Weak wording
	“…immediately…”  This is a performance requirement, so who determines how fast immediately is?  Is it upon receipt of data?  Is it upon processing and storing of data?

	RM-19
	Ok
	
	

	RM-20
	1
	Reference
	Where are the statutory and regulatory requirements documented?

	RM-21
	Ok
	
	

	RM-22
	2
	Weak wording
	“…suggest…” it either shall or must, suggest sounds ad hoc or “flexible”. 

	RM-23
	Ok
	
	

	RM-24
	Ok
	
	

	RM-25
	Ok
	
	

	RM-26
	1

2
	Reference

Weak wording
	Identify what document contains the applicable regulatory requirements.

“…incl…”  High level system requirements should not get into the data element realms.  Is this all of the data elements?

“…minimum…”  What is the maximum?

	RM-27
	1

2
	Reference

Weak wording
	Identify what document contains the applicable regulatory requirements.

“...incl…”  High level system requirements should not get into the data element realms. Is this all of the data elements?

“… priority…”  Where is the priority determined?

“…user-defined…”  Too subjective.  

	RM-28
	Ok
	
	

	RM-29
	2
	Weak wording
	“…including…”  High level system requirements should not get into the data element realms.  Is this all of the data elements?

	RM-30
	2
	Weak wording
	“…including…”  High level system requirements should not get into the data element realms.  Is this all of the data elements?

	RM-31
	Ok
	
	

	RM-32
	Ok
	
	

	RM-33
	2
	Weak wording
	“…flexibility…”  The following questions come to mind: 

· What is flexible? 

· Who determines what is flexible? 

· Who approves what is flexible?

	RM-34
	2
	Weak wording
	“…appropriate…”  What is appropriate?

	RM-35
	Ok
	
	

	RM-36
	Ok *
	
	“…automatically…”  One should be careful using this word because automatically may be interpreted as executing an action without proper safeguards such as checking whether the data is good.  Also computers are automated entities, so everything they do can be construed as automatic.

	RM-37
	Ok
	
	

	RM-38
	Ok
	
	 

	RM-39
	Ok *
	
	“…automatically…”  One should be careful using this word because automatically may be interpreted as executing an action without proper safeguards such as checking whether the data is good.  Also computers are automated entities, so everything they do can be construed as automatic.

	RM-40
	Ok
	
	

	RM-41
	2
	Weak wording*
	“…including…”  High level system requirements should not get into the data element realms.  Is this all of the data elements?

“…automatically…”  One should be careful using this word because automatically may be interpreted as executing an action without proper safeguards such as checking whether the data is good.  Also computers are automated entities, so everything they do can be construed as automatic.

	RM-42
	2
	Weak wording
	“…some amount…”  Either be definitive or eliminate the phrase and further derive the requirements to the next lower level.

	RM-43
	Ok
	
	

	RM-44
	Ok
	
	

	RM-45
	Ok
	
	

	RM-46
	2
	Weak wording
	“…assist…”  The system shall identify and reject duplicate resumes, but it doesn’t assist.

	RM-47
	1
	Reference
	Identify where the security requirements are documented.

	RM-48
	Ok
	
	

	RM-49
	Ok
	
	

	RM-50
	2
	Weak wording
	“…flexibility…”  The following questions come to mind: 

· What is flexible? 

· Who determines what is flexible? 

· Who approves what is flexible?


* Automatically can be acceptable, it’s a semantics issue.

Ok   =   No errors found

Appendix B – Resume Management Technical Requirements

 Resume Management Technical Requirements

Severity Levels: 
1 = High, 2 = Medium, 3 = Low

	Reqmt #
	Status/ Severity Level
	Type
	Description

	T-GS-1
	2
	Weak wording
	“…human…”  Are GUI engineered and developed by humans?

“…but not limited to…”  Is this all of the characteristics?   

	T-GS-2
	Ok
	
	

	T-GS-3
	Ok
	
	

	T-GS-4
	Ok
	
	

	T-GS-5
	Ok
	
	

	T-GS-6
	Ok
	
	

	T-GS-7
	2
	Weak wording
	“…other similar…”  perhaps an e.g. with some examples would be of help 

	T-GS-8
	Ok
	
	

	T-GS-9
	Ok
	
	

	T-GS-10
	2
	Weak wording
	“…configurable…”  What is meant by this?  Does it mean that error messages will be stored in a file that is under configuration control?

	T-GS-11
	Ok
	
	

	T-GS-12
	Ok
	
	

	T-GS-13
	Ok
	
	

	T-GS-14
	Ok
	
	

	T-GS-15
	2
	Weak wording
	“…configurable…”  What is meant by this?  Is it error messages will be stored in a file that is under configuration control?

	T-GS-16
	Ok
	
	

	T-SA-01
	Ok
	
	

	T-SA-02
	Ok
	
	

	T-CL-01
	1
	Not testable
	The system accessibility portion is okay, but the text about “…Potential vendors shall provide information about their approach…” is not a technical requirement and is not testable.

	T-CL-02
	1
	Too wordy,

Negative comments

Not testable
	“…difficulty of deploying a sophisticated…” is not a requirement that can be tested.

The system accessibility portion is okay, but the text about “…vendors shall provide specific information about the extent of their functionality …” is not a technical requirement and is not testable.

	T-CL-03
	1
	Too wordy

Not testable
	Everything after the first sentence is not testable.

	T-SV-01
	1
	Too wordy
	The requirement should be written from the perspective that it needs to be tested; any additional information that is added makes it difficult to define a test scenario to.

	T-SV-02
	1
	Too wordy
	The requirement should be written the requirement from the perspective that it needs to be tested; any additional information that is added makes it difficult to define a test scenario to.

	T-SV-03
	Ok
	
	

	T-IS-01
	Ok
	
	

	T-IS-02
	2
	Weak wording
	“…but not limited to…”  Is this all of the characteristics?

	T-IS-03
	Ok
	
	

	T-IS-04
	Ok
	
	

	T-IS-05
	Ok
	
	

	T-IS-06
	Ok
	
	

	T-IS-07
	Ok
	
	 

	T-AE-01
	Ok
	
	   

	T-AE-02
	2
	Weak wording
	“…user-defined…”  Too ambiguous

“…including…”  Is this all of the characteristics?

	T-NT-01
	Ok
	
	

	T-NT-02
	Ok
	
	

	T-NT-03
	Ok
	
	 

	T-SE-01
	2
	Weak wording
	“…minimally…”  a nebulous word

	T-SE-02
	Ok
	
	

	T-SE-03
	Ok
	
	

	T-SE-04
	Ok
	
	

	T-SE-05
	Ok
	
	

	T-SE-06
	Ok
	
	

	T-SM-01
	Ok
	
	

	T-SM-02
	Ok
	
	

	T-SM-03
	
	More than one requirement
	Are there two requirements here?

	T-SM-04
	Ok
	
	

	T-SM-05
	Ok
	
	

	T-SM-06
	Ok
	
	

	T-SM-07
	Ok
	
	


Ok  =  No errors found

Appendix C – Position Description Functional Requirements

Position Description Functional Requirements

Severity Levels: 
1 = High, 2 = Medium, 3 = Low

	Reqmt #
	Status/Severity Level
	Type
	Description

	PDM-1
	Ok
	
	

	PDM-2
	Ok
	
	

	PDM-3
	2
	Weak wording
	“…including…”  Is this all of the data elements?  High level system requirements should not get into the data element realms.  Is this all of the data elements?

	PDM-4
	Ok
	
	

	PDM-5
	Ok
	
	

	PDM-6
	2
	Weak wording
	“…flexibility…”  The following questions come to mind: 

· What is flexible? 

· Who determines what is flexible? 

· Who approves what is flexible?

	PDM-7
	2
	Weak wording
	“…such as…”  Is this all of the data elements?  High level system requirements should not get into the data element realms.  Is this all of the data elements?

	PDM-8
	Ok
	
	

	PDM-9
	3
	Weak wording
	“…immediately…”  This is a performance requirement, so who determines how fast immediately is?  Is it upon receipt of data?  Is it upon processing and storing of data?

	PDM-10
	Ok
	
	

	PDM-11
	2
	Weak phase
	“…including, but not limited to…”  Is this all of the data elements?  High level system requirements should not get into the data element realms.  Is this all of the data elements?

	PDM-12
	Ok
	
	

	PDM-13
	2
	Weak wording
	“…including, but not limited to…”  High level system requirements should not get into the data element realms.  Is this all of the data elements?

	PDM-14
	2
	Weak wording

Reference
	“…other known parameters…”   The questions that come to mind are:

· Known by whom?

· Where are these known parameters documented?  If it is referenced in another document, then that document should be identified.

	PDM-15
	Ok
	
	

	PDM-16
	Ok
	
	

	PDM-17
	2
	Weak wording
	“…including, but not limited to…”  High level system requirements should not get into the data element realms.  Is this all of the data elements?

	PDM-18
	2

2
	Weak wordings
	“…such as …” 

High level system requirements should not get into the data element realms.

Is this all of the data elements?

“…wide variety of other …”  If specific data elements are defined, then you ask for the ability to “change position-based requirements” on unknowns.   

	PDM-19
	1
	Reference
	If standards or guidelines are to be complied with, it is best to document the references as part of the requirement

	PDM-20
	2

1
	Reference

Reference
	“…other appropriate classifications including…”

What is appropriate?

Where are the statutory and regulatory requirements documented?

	PDM-21
	1
	Reference
	Identify the OPM Standard document

	PDM-22
	2
	Weak wording
	“…accommodate…” it either shall or must, accommodate sounds ad hoc or “flexible”. 

	PDM-23
	2
	Weak wording
	“…This includes…”  High level system requirements should not get into the data element realms.  Is this all of the data elements?

	PDM-24
	Ok
	
	

	PDM-25
	Ok
	
	

	PDM-26
	1
	Reference
	Identify what document contains the OPM Series and Title info.

	PDM-27
	2
	Weak wording
	“...system shall recommend…”  

	PDM-28
	Ok
	
	

	PDM-29
	Ok
	
	

	PDM-30
	Ok
	
	

	PDM-31
	2
	Weak wording
	“…alleviate…”  Does this mean it will reduce/relieve duplicate entry or do you mean the system will deny/reject duplicate data?


Ok  =  No errors found
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