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é. What is Closed Loop Requirements Verification? CATK,

Bi-directional traceability of requirements to design features and
A, D, I, T, activities that verify compliance of design with requirements.

* Mapping of specification requirements to
verification activities is basis for requirements
verification plan; plan is supported by:

» Asset utilization matrix .
Requirements

* Requirements verification matrix

Compliance Verification

- ) s Report Plan
* Results of verification activities are captured

in reports that evaluate performance against
A, D, |, T objectives

« Compliance reports provide phase gate
assessments of design compliance and
culminate in final compliance report at FCA

Verification
Report

Verification
Event

A = Analysis FCA = Functional
D = Demonstration Configuration
| = Inspection Audit

T = Test Non-Technical Data—Releasable to Foreign Persons
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6. Project Objectives

Provide ability to map requirements to their verification plans and results bi-directionally

Ensure each requirement supported by Verification Event
Plan Verification Events to efficiently cover Verification Objectives
Assess impact of requirements changes on Verification Plans
Assess impact of Verification Plan changes on ability to verify requirements
Ensure that each requirement traceable to verification results
Evaluate risk due to product maturity
— Risk = maturity = level to which requirements have been verified
Communicate
— All plan elements to all stakeholders (SE, Customer, Design, Test, and Analysis)
— Ensure use of consistent nomenclature throughout project
- No requirements corruptions during verification cycle

- Reworded requirement may be interpreted as different requirement
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6. Project Approach

Build on Standard Tools and Processes

» Use existing Requirements Management Tool

» Support existing CMMI Level Ill, AS9100/ISO 9001 processes

» Develop automated reports to fill common needs

» Requirements Verification Matrix

* Requirements Verification Plan
« Verification event Objectives

» Functional Configuration Audit

Plan

Elicit Voice
of
Customer

Perform
Preliminary
Design

Peer
Review
Design

Perform
Detailed
Design
(develop
and test
schema)

Update
QMms
Process

Train
Users

Y

Deploy

CMMI = (Capability Maturity Model® Integration)

ISO = International Standards Organization

;  QMS = Quality Management System
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Requirements Verification Matrix Development CATK,

Inputs

Initial
Program Plan

Customer
Technical
Requirements

Standard
Capabilities

Process = Output

L |

Analyze Program Plan  Requirements

for verification timing Verification
(phase) Matrix
needs (see next slide)

Requirements
Analyze Customer

Technical Compliance Verification
. Report HET

Requirements

for verification

technical needs

Analyze Program Plan
and Standard
Capabilities for
availability of
verification resources

Verification
Report

Verification
Event

TS

Non-Technical Data—Releasable to Foreign Persons



worwr i AT Syitem Baquerermant] i Syilers Recureeeres

W ke

:I' ) | Rom | vestaeton Meihed - Conospieal || variication Method - Deeslopment r e fication Pleshosd - Gualiicaton '|"mem¢m-na¢uw T
aha}lin 13 Sl Tet Test WA a |
Kovoizn e Angpt Test Test .
ik O, 80 Foct - Pacaged Fuon r Anayun Tt Pat WA
I oo, Froe-Poct - Bave s 2 pree Tt Tes Tast
I Croo, Lo Velocky A Drop - Packaged Puges R4 ] Test Test W&

I Oroo, MaFunctioreg i Drop - Radhaged Fundfs Anafss Tt - WA

IR Cvoo, Seven ool - Padiaged Fuoes % Ansves Test Test Tast

‘nuu i Anafves Tt A iy

I B macrete P, Fgh e (HERE) . 0T tiore | (P o - sl ¥ i v 1F i P
tl’w-m=m.h&ymdm{:jmx‘ o -U Rowmi Ingert Pegt Lipaut Farmiilag Cata R Vi Cwtiaper

‘ Eectromagrntc Fadaton, stwch of B CrarF0 L™

I o et dadaten, Cpe sl (EMRCIILY L arial *| 1B A x| e 3P| 84| S Wi Tt Ganageal s Fﬂi
=x:::;ﬁ::.::ﬂ:§:‘ﬂ:: x B JOg-@H- A EENEDE ok Srker = || B+ %+ |5 B Constonsl

Analyst View in
Systems
Engineering Tool

Export to
EXCEL for
other
groups

10

ok

Alprrmidrel a Number

Farmamiing * &

= Cyle

G
Wadification Mathod | Verification Mathad
Cualification - Production
Requirernert
Werification Methods and Phaszes
L |Paragraph| Titla koo noa g al|Cs wslop mendau slflaaton |Pro dustan
. | opfr | mesfa ofifT [ Wes [afopp | nes fafop]Tnes)
30 |brep 15m = * x *
= [oiop Em ® X X w
23 |Prop 0 Fool-Padaged | ; Ny -
FLoes
34 Drop, Flae-F ool - Bae Fuoes [ S S #
. |orep, Loweledly Ar prop -
3= Pataged Fuzer ® “ “ “
Drop Matncloniry Ar brop
35 | packaged Fuzes A * * *
37 [brop, cevercRocl- Packagel |, . . N
FLoes
3z D | £ S ) W
Bechomagre o Puke, Highe
39 |Akde (HERP) - Packaged 3 x X
FLoes
S an d a rd Becromagre 1< Radlakon,
300 [Hezands of oo ndnance « x %
HERC:- Bare Fuzes
RVM for Becromagre 1z Radlabon,
300 [Hazands of oo rdranee ¥ i ¥
HER G- Packagel Fuoes
Specification R
p 3.1z peratoral (B RO - Bare ¥ x X
FLoes
Becios lak Dlachage,
Documents 343 [elicper D, ; ; ;
Pataged Fuzes
Becios ke Dlschage,
Non-Technical Data—Releasable to Foreign Persons 14 [Periomnel (PESD) - Bare . .




x Requirements Verification Plan Development

Inputs = Process = Output
 Requirements
Verification
» Detailed « Update verification Plan
Program timing needs
Schedules analysis e Verification

Objectives Requirements

* Requirements Update verification o
e . Compliance Verification

Verification technical needs Report Plan
Matrix analysis

* Preliminary Create Verification
Design Objectives
Information for requirements

Verification
Report

Verification

o Event
» Assign Verification

Objectives to
Verification Events
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6. Objectives Matrix Report

Test 300 Safety Qualification

Objective

Number Objective Title Success Criteria Data Requirements

The widget S&A remains in the
safe state after the required
drops.

Data in accordance with MIL-

1 Werify that widget is
STD-ZYZ.

safe following drops

The widget explosive
components do not detonate in  |Data in accordance with MIL-
the presence ofthe required STD-EMIL.

fields.

Werify that widget is
2 safe following EMI
exposure

Insert Objectives at beginning
of plan and report:

eAnalysis
*Demonstration
*|lnspection or
*Test

Non-Technical Data—Releasable to Foreign Persons
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! Requirements Verification Execution

Inputs - Process = Qutput
* Requirements <« Prepare Verification * Requirements

Verification Event Plan Verification

Plan » Verification Report

Objectives » Verification

» Verification e Special equipment Objectives

Objectives needs » Verification

i Stafflng Results Requirements

» Facilities required

e Security
considerations

o Safety

considerations

Verification

e Perform the verification Report

e Analysis
 Demonstration
* Inspection or

Te%gon-Technical Data—Releasable to Foreign Persons
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x Functional Configuration Audit

15

Inputs

Requirements
in Database

Verification
Events &
Objectives in
Database

Verification
Reports in
Configuration
Management

Y

Process = Qutput
Run the tool  Functional
Configuration

Audit Report

Requirements

Compliance
Report

Verification
Report

Verification
Event
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: Functional Configuration Audit Report
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Conclusion

Provide ability to map requirements to their verification plans and results bi-

directionally

v

<X X X X

18

Ensure each requirement supported by Verification Event

Plan Verification Events to efficiently cover Verification Objectives

Assess impact of requirements changes on Verification Plans

Assess impact of Verification Plan changes on ability to verify requirements
Ensure that each requirement traceable to verification results

Evaluate risk due to product maturity

v Risk = maturity = level to which requirements have been verified

Ensure use of consistent nomenclature throughout project

v' No requirements corruptions during verification cycle

v Reworded requirement may be interpreted as different requirement
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eg Closed Loop Requirements Verification Planning

Requirements

Compliance Verification
Report Plan

Verification
Report

Verification
Event

Results
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