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Purpose and Topics

* Purpose

Describe how RAM analyses can be
performed within a system’s Model Based
Systems Engineering (MBSE) environment

* Topics

Infroduction to MBSE
Model and tool description
MBSE language and diagram types

Modeled behavior, requirements, and
structure

A simple Reliability analysis

Correlation to requirement verification
Other potential application areas
Summary
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MBSE - Model Based SYSTEMS ENGINEERING  "™"™*

Operational Needs Analysis

Test Plans and Procedures

I 3| xt i ion Sc: ms])
Operation
Concept of il i and
Operations Verlglﬁgtmn Maintenance
. Validation
Project Requirements System I
Definition and Verification
Architecture and Validation
Integration, .
Detailed Test, and Project
Design Verification Test and ) ]
Functional Architecture Integration Physical Architecture,
= Implameantation Subsystems, and Interfaces
Time 7 ,.?,;t*.i'?;, = E= ~

We use models that aid us in performing the Systems Engineering ‘V’ process



Today’s Model and MBSE Tool e

* MBSE Tool

* Cameo Enterprise Architecture — iiEiiiss e

3 o
| UAE/DODAF/ MODAF/ NAF/ SYSML/ BPMN / SOAML SO 7

e aka MagicDraw
* Cameo Simulation Toolkit

WWWWW

* Notation
* SysML MODEL]

[ Seqsement

B sbioc
L n N G u A e sy 7 subsys2
r———
Ere——
- <ol
T subsysz

e System of Interest
e System X
* Completely notional
* It could be anything ...




The MBSE Language

We use the Systems Modeling Language (SysML)

3 diagram categories; 9 diagram types

Defined element types and relationships between elements (the metamodel)

Everything on the diagram has semantic meaning; not just a ppt shape or line

Customize as necessary
Other notations and frameworks exist; SysML is foundational

Behavior —what does

SysML Diagrams

iy

Behavior

/

Requirement

Diagram

the system do? D‘EEEFF”E
Activity sequence State Machine Use Case
Diagram Diagram Diagram Diagram

Structure
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OMG - Object
Management Group

Requirement — what are the
system requirements?

Structure —what is the
system comprised of?

SysML provides a very robust mechanism to convey

system behavior, structure, and requirements

Diagrams
iy
Block Definition Internal Block Package
Diagram Diagram Diagram
iy

Parametric
Diagram

Today’s focus!



System X Behavior

System Use Cases — identify top-level

functions and external interactions

INTUITIVE'

Activity Diagrams elaborate each Use Case
with detailed functional flow

(act [Activity] Monitor Alarms [ Monitor Alarms ])
|
uc [Package] 2. Behavior| System X Use Cases ]J (‘act [Activity] Monitor Alarms [ Monitor Alarms ] ]
[
EEETE act [Activity] Monitor Alarms [ Wonitor Alarms ] J
System X
aallocates aallocates
External Entity 3 System X
|
o
| |
| |
| |
| |
block N Alarm ) ) |
€ » - ~ Configuration Configure Alarm Conditions
A Command Alarm N - ¥
External Entity 1 Configuration : Command Command and Notifications : Configure Lo _
Alarm Configuration B o iions and (R
L 'g y | Notifications ) |
) W [
Monitor Alarm Conditions | |
| + Monitor Alarm Conditions | |
ablocks [Alarm outside of l [Alarm within ro
External Entity 3 th o Configured Limits] lg‘l{)ﬁ_ﬂnf@re_d Limts) ||
|
|
|
‘ |
¥
-_— — — — - |
| | I
) S Aarm “ g —_— N ‘
(" View Alarm Status : View ) Status {streamy | Send Alarm Status : Send |
Alarm Status Alarm Status | |
. : | ‘
I [Alarm not |
! S Ceared ;
System Use Case E I \( |
| L [Alarm Cleares] o
|
¥ Clear Alarm —
| Command Systemto ) Comman d Clear Alarm : Clear Alarm
Clear Alarm : Command >’\I1 | . Shutdown | — 9@)
System to Clear Alarm = L/
e =
L/
—

Basis for the system’s functional requirements; supports Functional Hazard Analyses (FHA) L




SYSte m X Req uirements INTUITIVE’

Model organization — reflects standard specification content
(MIL-STD-961, DI-IPSC-81431A)

=-F7 3. Requirements EIEI 3.11 System Chuality Factors

B[ 3.1 System X _ % E3-[7 3.11.1 Reliability
B[ 0.0 Version History Typically where RAM B Relations

B £ 1.0 Scope requirements live -~ 23 3.11.1.1 Mission Failure
Bl- [0 2.0 Applicable Documents B 365 3.11.1.2 System Lifespan

Expanded to show actual
Requirement elements

Bl £ 3.0 Requirements > -] 3.11 System Quality Factors - 392 3.11.1.3 Reliability Testing
B E7 3.1 Required States and Modes | B3 3.11.1 Reliability -5 562 System Reliability
B[] 3.2 System Capability Requirements L B[ 3.11.2 Availability » £1- [ 3.11.2 Availability
--|=__I 3.3 System External Interface Requirements " 3 3.11.3 Maintainability s— --;;.T-" Relations

[ 3.4 System Internal Interface Requirements
EI 3.5 Systemn Internal Data Requirements # - [ 3.11.3 Maintainability
"|=__I 3.6 Adaptation Requirements -- /7 Relations

"|=__I 3.7 Safety Requirements - 36431130 Systern Maintenance
B[ 3.8 Security and Privacy Requirements

"|=__| 3.9 Systern Environmental Requirements

o EEEER VR Systern Availability

it e Requirements Reliability Requirement Element
kil Lo _ «System X Reguirement»

&5 213 e Requirement elements System Reliabilty

-7 3.15 Logistics Requirements can directly populate Id = "562"

D o e Reduiemens specifications or Requirement Type = Threshold
j El..iigriiz;iﬁence and Criticality of Requirements simply be L!SGd in -rl-ee':(atb-‘-'m';'r(;?:zslteesr;\tﬁ'la?]ll gg\ée"a
Eg g:g Ezui:isrementsTraceahilit}r tables and diagrams et Rt ot Anélysié
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B (B 2

= system Reliability
~[Bl Traceability
Relations

~[B] Usage in Diagrams
Tags

5ub Requirements

MNavigation/Hyperlinks
Language Properties

Documentation/Comments

«System X Reguirement»
System Reliability

Id ="562"

Requirement Type = Threshold
Text = "The system shall have a
reliability of no less than .925."
Verification Method = Analysis

T

What's a
Value

System Reliability
B B =2 8 «

B System X Reguirement
Applied Sterectype

Verification Text
General

B Traceability
Derived

Refined By
Satisfied By
Master

Owner

Derived From

Verified By

Traced To

Properties: Expert ~

«% Systern X Requirement [Class] [System X Profile]

Reliability Requirement Element Specification

Verify Method

Qualified Mame 3. Systemn ¥ Logical::3. Requirements::3.1 System X:3.0 Re
Text The systern shall have a reliability of no less than 925, <€
Id 562 <

Source

Risk

Approval Pending

Input Source

MNotes/ Comments

Requirement Type Threshold <

Verificatiocn Method Analysis <

£ 3.11.1 Reliability [3. System X Logical::3, Requireme..,

(&l COD-3 Operational Reliability [2. Operational Context
2 System Reliability Verification [3. System ¥ Logical::3.
EE] System X [2. System X Logical:1, Structure]

Required System Reliability : Real = 925 [3. System X |

XK X%

® Value Properties are key to Parametric Diagrams!

INTUITIVE'

Attributes

Requirement Text — The system shall
have a reliability of no less than .925.

Requirement ID — 562

Requirement Name — System Reliability

— Requirement Type - Threshold

Requirement Verification Method
- Analysis

Relations
Parent Requirement — CDD-3

Requirement Test Case — how will
verification be performed?

Requirement for - System X
Required System X Reliability Value

Property — required reliability value
owned by System X

e 8



System X Structure

bdd [Package] 1. Structure | System X BOD ]J

A straightforward hierarchy of
subsystems and components

asystems
System X
]
1.*
sblocks wblocks

Subsystem 1

Subsystem 2

Subsystem 1 Reliability : Real = 955

Subsystem 2 Reliability : Real = 955

wblocks

Subsys 1 Comp 1

wblocks

Subsys 1 Comp 2

sblocks

Subsys 1 Comp 3

So what is
System X’s
reliability?

sblocks
Subsystem 3
<, valpes

Subsystem 3 Reliability : Real = 520

wblocks
Subsys 2 Comp 1

wblocks
Subsys 3 Comp 1

sblocks sblocks
Subsys 2 Comp 2 Subsys 3 Comp 2
eblocks - uhl:cck» A
Subsys 2 Comp 3 ubsys 3 Comp
wblocks

Subsys 2 Comp 4

eblocks
Subsys 2 Comp 5

wblocks
Subsys 2 Comp &

=8
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1..* Multiplicity —thereis at least 1
Subsystem 3 but there could be several

Values that represent non-functional
constraints are represented using Value
Properties

] Subsystem 3

G-+ Relations

Subsystemn 3 Physical Interfaces (Data)
5-LI|:II5'_',fEtEF|'1 3 Physical Interfaces (Electrical)
58] Subsystem 3 Physical Interfaces (Mechanical)
. te]] Subsystem 3 Physical Interfaces (Optical)

- [B §3C1: 3. System X Logical:1. StructuresLevel 3
- [B] §3C2: 3. System X Logical:1. StructuresLevel 3
-~ [B §3C3: 3. System X Logical:1. StructuresLevel 3

el - [ W] Subsystemn 3 Reliability : Real = 980

Anatomy of a Value Property:

Name — Subsystem 3 Reliability
Type — Real
Value - .980



Reliability Calculations

We’re going to calculate the

reliability of System X

 Based on the reliability of its
subsystems

« Simple series and parallel system
configurations

« Compare calculated reliability
against the Required System
Reliability

We can mechanize all
these calculations,
and tie them directly
to System X elements,
within the model

INTUITIVE'

Series: System ‘success’ depends on the success
of every individual component

Subsystem 1 Subsystem 2

Subsystem 3

System X Series Reliability
= Subsystem 1 * Subsystem 2 * Subsystem 3

System X Reliability > Required System Reliability ?

Parallel: If not all components
fail, the entire system works

—
—

System X Parallel Reliability

=1 - (1 - Subsystem 1) * (1 - Subsystem 2) * (1 - Subsystem 3)

System X Parallel Reliability > Required System Reliability ?

10



Mechanizing MBSE Parametric Analyses

4 primary steps:

* |dentify the model elements that comprise the analysis

1. Define the . .
* Define the equations and parameters

analysis context

* Implement the analysis
* Establish associations between equation
parameters and System X Value Properties

2. Create the
Parametric Diagram

e Cameo Simulation Toolkit
* Execute the analysis equations
* Provide results

3. Execute the
simulation

 View the results

e Identify the related System X subsystems and their Value Properties

INTUITIVE'

CACUCLZEELREI - ‘Change’ values to refine results

(ALERGUERCEHTICI «  Perform ‘what-if’ scenarios

11



Context diagram is represented as a
Block Definition Diagram (BDD)
A SysML Structure Diagram

The Context is comprised of:
« The System of Interest (System X)
+ System X Subsystems
« and their Reliability Value
Properties
« Constraint Block
* Constrains System X
* Defines the Reliability equations
and parameters
+ Defines Reliability equation
parameters as Real

How do we
associate equation
parameters to
System X values?

Step 1: Establish the Analysis Context

INTUITIVE'

bdd [Package] System Reliability Anahysiz [ System Reliabilty Anahesiz Context ]J

wblocks
The Context System Reliability Analysis Context

COnsranls

. System Reliability

The Constraint The System
Block System Reliability System X of Interest
wconstraints wsyatems
System Reliability System X
GORSLRERIRLS Walles
{CalcRel=eries = Subsystem1 * Subsystemz2 * Subsystem3} Reguired Sy=stem Reliability | Real = 525
{RegRelsY'S =< CalcRelSeries}
{CalcRelParallel = 1-[(1-Subsystem] }*(1-Subsystem2 *(1-Subsystema )]} ¥
{RegRelSYS = CalcRelParallel; chiocks
parameters Zubsvsl Subsystem 1
Subsystem? : Real e o

Subsystems : Real
CalcRelSeries : Real

Subsystemn 1 Reliability : Real = .5

Subsystem : Real

RegRelSY'S : Real
CalcRelParallel : Real ublocks
Subsys2 Subsystemn 2
H values
We now need to directly Subsystem 2 Reliabiity : Real = 999
assoclate equation parameters
to System X values o
EUb:’FTB Subsystem 3
" values
Subsystemn 3 Reliability : Real = 520

12




An instance of
the Constraint
block

Calculated equation

parameters

* Not bound to
Value Properties

‘Known’ Equation

parameters

*  From bound
Value Properties

Binding Equation
Parameters to
Value Properties

Step 2: Create the Parametric Diagram

/

par [Block] System Reliability Analysis Context[ System Reliabilty Analysis Execution ].J

: System Reliability
{CalcRel3eries = Subsystem! * Subsystem?2 * Subsystem3,
RegRelS'S < CalcRelSeries,
RegRelSY'S = CalcRelParallel,
CalcRelParallel = 1-[(1-Subsystem1 )= 1-Subsystem2}*(1-Subsystem3 )T}

CalcRelSeries [

CalcRelParallel ||

’
ReqRelSYS ||

A

( System X : System X

Mean Time Between Failure : hour = 1000.0
Reguired System Reliability : Real = 925

Subsystem |:

I Required System Reliability : Real |é —_

wreguirements
Operational Reliability
Id="CDD-3"
Text = "System X shall have
an operational reliability of
no less than (925"

D

I

I

| wderiveRegts

Subsys1: Subsystem 1 [1..7]

th

Subsystem 1 Reliabilty : Real = 885

Subsys2: Subsystem 2

th

Subsystem 2 Reliabilty : Real = 599

Subsystem? |:

Subsysd: Subsystem 3 [1.7]

th

Subsystem 3 Reliability - Real= 980

Subsystem3 |:
—

| Subsystem 3 Reliability : Real |<

«System X Reguirements
System Reliability

Approval = Pending

Id ="562"

Reqguirement Type = Threshold
Text = "The system shall have a
reliability of no less than 8257
Verification Method = Analysis

Subsyst 1 Reliability : Real
! ubsystem 1 Reliability : Real |«

| Subsystem 2 Reliability : Real | |
|

Time to
execute?!

INTUITIVE'

An instance of
System X

Requirement
elements
included for
information

Value Properties

e System
Required
Reliability

e Subsystem
Reliability

13



Cameo —
the System —
X model

Step 3: Execute the Simulation

INTUITIVE'

Edit View Layout Diagrams Options Tools Analyze

Demo Mod

Collaborate  3DEXPERENCE  Window Help

3 Create Diagram

Intuitive MBSE 88 System Reliability Analy... X System X Value Properti... |

[=) System X Enterprise Context
7 Relations
[ 0. MBSE Overview

- (81 1. Intuitive MBSE

[l 1. Operational Needs Analysis
[ 2. System Functional Analysis
[ 3. System Physical Structure
[ 4. System Parametric Analyses
[# 5. System Requirements

[ & System Verfication

[ 7. System Decumentation Generation

Intuitive MESE

[ 2. Operational Context
[ 3. System X Logical

[ 1. Structure
3 2. Behavior

7 Relations

[ signals
-[7 State Machine
-5 'Basis For' Functional Requirements
FF ‘Exhibits' Performance Values

/B3 System X Performance

B3 System X Use Cases

['#}] Use Casesto Mission Segments

2 System Use Case 1
-Cr System Use Case 7
-3 System Use Case 8

3 Systern Use Case d

3 System Use Case A

> Systern Use Case B

2 Systern Use Case C

2 Systemn Use Case D

O System Use Case E

Tk Configure Alarm Conditions and Notifications( i
E1 T Monitor Alarms(classifier behavior){context Syst
+7 Relations
+ % Monitor Alarms
T3 Clear Alarm(input ){context Systemn X)
2 Command Alarm Configuration( sutput )icc
3 Command System to Clear Alarm( output

DEE-DB&R -5 - B B - @ 8- ipespective |UAF Architect v
| Preview: - no preview - -/ © Full Model
& Disgrams T C | s structure | | & System Reliability Anly.
Containment 2o x hodon -
&1 Q -

T A

Parametric Diagram.

P - 2

par [Block] System Reliabiity Analysis Contex![ SystemRelabilly Analysis Execution ] J

«constraints
: System Reliability

¥ = Y 3
ReqReISY S < CalcRelSeries,
ReqRelSY S < CalcRelParallel,

Constraint Property

[al Moe b
O Constraint Parameter

5F Binding Connector

= | Block Diagram.

Value Property

(3] Part Property.

[ Reference Property

(4] Constraint Property

Flow Property

5 Participant Property

Bound Reference

€8] Classifier Behavior Property

T8 Proxy Port -
+* Connector

" Binding Connector

7 Item Flow

C: = 1-[(1-Subsy stem1)*(1-Subsy stem2)*(1-Subsy stem3)T}

CalcRelSeries ||

CalcRelParallel [ |

System X : System X

Mean Time Betw een Failure = 1000.0
Required Sy stem Reliabiy = 0.625

ReqReiSYS [ |

«[BqUIrBMaNts
Operational Reliability

Id = "CDD-3"

Text = "System X shall have

an operational reliability of

no less than 925."

7x

|
|
| «derieReqt
|

Required System Reliability F -

«8ystemX Requirements
System Reliability

Subsystem 1 Reliabilly = 0.955

Subsys1: Subsystem 1[1.7]

Subsystem |

Subsystem2 |

Approval = Pending

Id ="8562"

Requirement Type = Threshold
Text = "The system shall have a
reliability of no less than 925."
Verification Method = Analysis

1 Reliability = 0....

Subsys2: Subsystem 2

0.999

Subsy stem 2 Reliabiity

<

Cameo
Simulation

>

2 Reliability = 0....

Subsystem 3 Reliabity = 0.93

Subsys3: Subsystem 3[1.7]

h

Parametric
Diagram

Run
Simulation

s Simulation

Simulation

Toolkit — b

Execution
Panels

> @ »lolnlo oo B B wigger Animation speed:
&} Sessions X

7 »._ Console X

Control - Simulation
Start/Stop, etc.

" %2 Variables X

== Block System Reliability Analysis Context s initialized.

Console — Simulation status

£ [ system Reliability Analysis Context
[ System X : System X

0 CalcRelParallel : Real
O CalcRelSeries: Real
T ReqRelSY5 : Real

O Subsystem: Real

~ T Subsystem? : Real
0 Subsystem3 : Real

(default)

m Reliability {CalcRelSerie:

System Reliability : System Reliability {CalcRelSerics = Sul

CACKS] =]
00:00:00,000: Initial solving . Name Value
00:00:00,000: Initial selving completed.

System Reliability Analysis Context@3710880b
System X@25a77213

B System Reliability @400dda3

. System Reliability@T4ed6e

Variables — known and calculated




Step 4: Analyze and Refine the Results

-~ B2 Variables x

e i -
Mame Value
Bl & System Reliability Analysis Context Systern Reliability Analysis Context@3710880b
- [E Systemn X: System X Systemn X@23a772f3
= : Systemn Reliability {CalcRelSeries = System X.Subsys1.Subsystemn 1 Reliabil... sl ] 1A el s (s
E CalcRelParallel : Real 1.0000
- [ CalcRelSeries : Real 0.9448
- [] ReqRelSYS : Real 0.9250
- [ Subsystem? : Real 0.9650
- [ Subsystern2 : Real 0.9990
-] Subsystem3 : Real 0.9800
[ Systern Reliability : Systern Reliability {CalcRelSeries = Subsysternl * Subsys... System Reliability@7fdedbe
-~ B8 Variables x
=R & -
Mare Value

Bl & System Reliability Analysis Context
- [F System X: System X
=2 : Systern Reliability {CalcRelSeries = Systern X.5ubsys1.5ubsystem 1 Reliabil...
- CalcRelParallel : Real
- CalcRelSeries : Real
- ReqRelSYS : Real
- Subsystem1 : Real
- Subsystem?2 : Real
- Subsystem3 : Real

&) System Reliability : System Reliability {CalcRelSeries = Subsystem1 * Subsys...

Y

I —

System Reliability Analysis Context@3710880b
System X@25a772f3

System Reliability @400dda23

0.9111

0.1637

0.9250

0.4300

0.5500

0.6200

Systemn Reliability @ 7fdedte

INTUITIVE'

The simulation has completed
execution and...

Green: Both parallel and series
calculated values exceed
System X required reliability!

We can actually change values
directly within the Variables pane
e further ‘what-if’ analyses, so...

Tweaking the Subsystem reliability
values...

Red: Neither calculated value
exceeds System X required
reliability

15
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External Evaluator Capability

Cameo math functions are fairly robust; 1 i;r:;f:;: : —
however, ‘external evaluator’ capability exists BeanShell
* More custom/intense analyses Built-in Math
* Several external evaluator platforms Evaluator Groovy
supported Languages JavaScript
o Matlab JavaScript Rhino
* MapleTM e
 Mathematica - E::lih
y more par [Block] System Relabity Analys's Context] System Relabilfty Analysis Execution 1 ]
* Custom coding S e
e Python ; e
* Ruby |
°* more e | oo
Fundamental premise is ability to ‘expose’ —
constraint parameters to external evaluator y < - J —=
platforms
* Results come back to the model AN S—
* Key is still associating analysis parameters EEXtIemtal
to System of Interest Value Properties vaiuator |ty |
16
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Reliability Requirement Verification

req [Pﬂckﬂge] 3. Requir&ments[ System K Requirements ]J activity Adjust instrument Seﬂlngs\/ermtshnn[@Ad}ust\nstrumentSeﬂ\ngsVemﬁcatmn ]J
«System X Reguirements —— vf‘a.‘u;.‘:
Adjust Instrumentation Settings
Id="418" _ «Test Casen it
Text = "When commanded by the _ wertys ;‘:{F‘St "]f‘“_‘;_r”etﬂt > ﬁz— The process flow for
operator, the system shall remotely ellings Vermca m:h . .
adjust instrumentatio iRgGw— L a Demonstration
Verification M ethoqG= Demonstration vereny instmmens ope .
<= |  verification method
Verification Method T B |
- Demonstration Operational Reliability
|d ="CDD-3"
Text ="System X shall have ingtrament
] an operational reliability of o Gepd.
wderiveReats _ — “|ng |ags than .925."
«System X Reguirements - -
System Reliability
::‘: = "6 L (activity System Reliabiity Verification [ [<5| System Reliability Verification ]/J
equirement Type = Threshol .
Text = "The system shall have a reliability of [~ — — fﬂﬂfﬁijr”_ ;5::'3'"”1;
no less than .925." - ¥
- N o n values

ETIEE L E'““:'(‘ Analy 5'S> Required System Reliability : Real = 925 %

System The Parametric

Verification Method ~ ~ -

" Perform System X Reliability
Reliability Analysi 1 1
= AnalySiS . < . Parametric Analysis y c"fn}':ﬁ AnalVSls we jUSt.
wertys -~ — ' looked at to verify
/ «Test Cases . ore
[ system Reiiabiity / the Reliability
Verification

BB

th system requirement

An integrated approach to iy
requirements verification Execution

17
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Other Potential Applications

e Other RAM calculations

 Availability
* MTBF M

* etc.

We could do a lot more
with Parametric
Diagrams than just
Reliability calculations!

 System physical aspects a
 Aircraft weight rollup ‘
 Aircraft center of gravity

e etc. |ﬂ
e Risk calculations

* Anything that can be represented as a value, owned by
the system, can be used in a Parametric Diagram analysis!



INTUI
Summary

Operation
Concept of oL

Operatpitms Verlgcanon Main::rcllance

. Validation

Project Requirements System
Definition and Verification
e Architecture and Validation
. Integration, R
Detailed Test, and Project
Design Verification Test and
b6d Pactae | Skl S X8551) Integration
= Implzmzantation
[ ] [ ] ¥
g I e e r I g p rO C e S S e ‘ e - Time
iyt 1 Rty -res - 65| 2 % ™
¥
P . D ° ° Cmwetcomoz | LT s -
e Parametric Diagrams p Fovi d earo b us R
g o LStepezcomp? 'bdd [Package] System Relabify Analysis  System Relibitty Analys's Context | ]
[ suberezcomps S —
[ ] e e e [ ] - System Refatity
analysis capability within the MBSE o

i z —

)
{CakReParel= 1(1-Subsystemt(1-Subsysten2)(1-Subsystend))

model environment

(CokReparaie Real

Subsystem 1 Refabity :Real = 565

bicka
Subsystem 2

Subsystem2 Reiabty eo
Do Sy Ao s ]

ok
Subsystem 3
5

subsystem

Suberet subeyson 1.1

* RAM activities can leverage a model’s

req [Package] 3. Requrements| SystemX Requrements | ]

Parametric Diagram capability for an

System X Requrements
Adjustinstrumentation Settings p
o s 111 T /" cTestcaser

i N t e g ra t e d mo d e I -cen t ri C 3 p p roac h == | EEE T E)

requrements
Operational Relabilty
14="C0D-3"
Text="SystemX shall have
_Jan operational refabifty of
o less than .925.

cderiveReqts

<System X Requrenents
System Rellabity

Requirement Type = Threshold . sysiems
t = “The system shall have a reliabiy of [~ — — <2258 7or e

- System X

925
Verifcation Method = Analysis

Requires System Refabity - Recl

eTest Casen
System Reliabilty
Verfication




Wrap Up and Discussion e

e Questions?
e Comments?

e Contact: Keith Zook
Keith.Zook@IRTC-HQ.com
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