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references: The references package contains proxies
to reference data outside of the model. In this case

. . that includes the documents listed above as well as
structure: this package uses various UML issues, assessments and non model graphics. This

structure diagrams to show the domain allows full trace-ability between the model elements,
concepts, and relates them to the referenced source materials, and analysis work.

source documents Figure 3 shows some of
the class diagrams derived from IVV 09-1’s
Validate and Verify Design. These diagrams
show the iterative development of the
domain model from the reference
documentation. Figure 5 shows four
iterations in the development of the domain
model.

Figure 3:Structure

tracking: The tracking package contains use case
diagrams of progress made on this effort of modeling
the IV&V process. It is used to track hours spent on
modeling, names of the modelers, what has been
accomplished during each modeling session and
action items to be performed between sessions.
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Figure 4:Behavior

behavior: The behavior package contains the
work that utilizes the UML behavior diagrams.
Figure 4 shows some of the activity diagrams
derived from IVV 09-1's Validate and Verify
Design. These diagrams attempt to capture what
the source materials says and not what it should
say. Issues capture any suggestions for
improvement. The IV&V model essentially IV&Vs
IV&V. Figure 6 shows an example of one Verify
and Validate Software Design behavior.

Figure 6 key features
6.a Link back to IV&V reference proxy.
6.b Identification of IV&V components.
These tie back to the domain model.
6.c Commentary about the construction of
diagram.

Ensure Design appropriately represents the Requirements

MoreRequirementsExist

C ~ C A
—-v =2 1. In software design, saftw
Refaremcas 1. In software design, software «Reference» réqSirSeomenatrsear:Stlrge;{s?grm:dr?nto an
; ) requirements are transformed into an [WW09-1_4.3.T1.5: Verify — ’ ‘ )
IVY09-1 4.3.T1.5: Verify — ] ; . . ’ ; architecture and a detailed design for
; . architecture and a detailed design for and Validate Design
and Walidate Design each software companent. each software component.
: |
7 ~
— N | ! |
- | G- Q | \ | |
- «Model Impacts «Decision> e L - |
1.1: Added the classes 5 1.2.1: There is a single architecture, | | | )
Software a Software is one of the attributes of a1 -~ | T
Design an architecture. odel Impacts | | -
Requirement isi
********** A tht Y e I | Ll 1.2: Added the atiributes | ) | ecision» b .
renitecare o F R ——— | . - 1.2.3: Attributes of Component
| i | B | Architecture software: Software . y
DetailedDesign E \ I I' | |software design did not become
— — — H5oftw ts:C t d
| Component - | | | | \ Sofmare.comlponen ts Pr:)mpgnen t | f|5oftware designs.
r — — -f{Software.reguirements:Reqguiremen .
‘ 2 | | I | ‘ | Component.designs:Design | | |goftware design became
| | | N | ‘ | | | - | ?ﬁf@va;&comgoqeng.d;swgns‘l '
| e software design is the collection
‘ ! : \ | | I | ‘ | | §|of all it's comporent designs.
7 I
& Architecture L4 Software | L4 Component I L4 Design : : : | — | |
«Decision:
| | | | \ I 122 Atributes of Software |
| | | | software component became Software.compaonents. |
" L | r [ : I ‘ | [software requirements became Software requirements. |
| I # T T
| | ! | d
X | I | I [ -
. . . | | | | | | «Reference»
"6 Requirement ¢ DetailedDesign | | | ! | ‘ | [Vv09-1_4.3.T1.5.1: Ensure Reguirement Design Consistency
|| [&Architgcture I } L4 Software | | L& Component | L4 Design ? :
3 z I T ‘ 1 \ 1_ |
— |+ software: Softwarest- ——+——>{+ components:Comporent +— — T | ¢ designs: Desigrr— — — — |
7 — — ¥reguirements:Requirement)| — — 7 7
A |
| ’
[
Figure 5 key features : 65.00
4 Requirement 4 DetailedDesign rizsslextRequirement
L) St [
5.1 Analysis of 15t sentence impact on classes. : ;

RequingmentinScope

Requirement

5.2 Analysis of 15t sentence impact on attributes.

DoesltHav§DesignElements

[Have more Requirements] [Mo More Requirements]
CatchAllMerge
[out of scope]

[in scope]

lsDesigri/ature [ Log & design issue against the

5.3 Analysis of 1t sentence impact on operations. G

5.4 Analysis of 2" sentence impact on classes.

Log & design observation
against the requirement

[has design element(s)] [Design not mature]

<
5.2 Impacts are documented.
5.b Decisions during analysis are documented.

Design

[Have mord design elements]

ProcesshegtiDesignElament [sRequirementAssociationivalid  IsDesignivature

requirement
association]

[ Log & design issue against the Find the Design Elements not

[W/alid

Requirement
Association]

esign not mature]

IsDesignMature

ProcessMextDesignElement i
Log a design observation d [Design 1s Mature]

against the design element ]

Log a design issue against the
design element

[Coesign Mot Mahure]

[Irwalid [Design is mature] { design element ] r— - — lassociated with a Requirement]
I
D I
I
I
|
|
|
|

ST Log a design observation

against the design elerment ]

5.c Link back to IV&V reference proxy. L= L ookl oo ] I

A1l 2. The design also includes databases

if it's container design element is

associated with a requirement.

esignElementReportad

. . . I\/\/OQ*I<.El§;?rrelr?65?>ilerify and system interfaces (e.g., hardware, M - -
5 . d S e nte n C e u n d e r a n a Iys I S O n d I a g ra m fo r C I a r I ty. and Validate Cesign gﬁgr:ﬁg;@stz%xftware components, 5 . 4 It dosk not matter if this is a system, software or interface design being validated/verified the process is the same. B_ B B

- T

.

MNo more design elements)

Finalize Design
Validation/Verification Repart

Deliver finalized design
validation/verification report

|
S5 5.d |
. C . L4 8ystem L4 Operator
1. In software desi e I e— | | «Model Impact» - ]
«Reference» N SoTtware design, sftware 2.1 Added the classes a
’ ‘ requirements are transformed into an .
[WW09-1_4.3.T1.5: Verify - ] Fitech.s o 3 detailed desian f Database
d Validate Cesign architecture and a detailed design for = Syster =
an each software component. 0 L4 Interface Interface
- T |Hardware -
T ‘ Operator -
e | 7 | ser e 2
~_ ] e
= «Model Impact» ‘ = ~ .| BsUser
1.3 Added the operations 5 . a o Comporent | A N
Design fransformToArchitechure(Requirements) | S
DetailedDesign. ransformToDetai Design(Reguirements) ‘ ~ - 7
F I 7
: Lo Software % Hardware [ Design & Database
|
| = 7 7 7
L4 Architecture [ Software I L Component L Design 3 Reaui .
| equirement
¢ software:Software[1 s — — = ¢components: Component[*] - — = ¢ designs Design[*- — — >
7 ¢requirements:Requirement[*] | ¥ T L& DetailedDesign
] [ 7
\ |
v | 3
L4 Requirement | L4 DetailedDesign L4 Architecture
|
————————— & +transform ToDetailDesign(in requirements: Requirerment[*]):DetailedDesign
7
7 7

Figure 5: Iterative Domain Model Development
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Figure 6: Behavior Model Development
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