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Background

= MBSE methods capture operational and system level functions,
structures, and interactions

» Currently useful for initial design and assessment of user
requirements and system designs

— For both the actual system and related Modeling and Simulation (M&S)
products

= MBSE artifacts can become easily disjoint to the product
development activities they support

» Require specialized skills to use

» Methods to access and use MBSE data for activities not explicitly
linked to model artifacts significantly enhances the utility of these
products

» At both the technical and enterprise levels

Goal: Make it easier for System and M&S Engineers and analysts to
perform more difficult tasks




Overview

= Beginning
» Object-
orientation

> Model-based
design

> M&S challenges

= Middle

» Generic-to-
specific
structures and
functions

» Access
UML/SysML data

» Graph theoretic
methods

> Interaction
analysis

= End

» Enterprise
structures and
functions

» Link to product
architecture

> Information
management
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Atomic Approach

Core Activities

Capture measurement
[signature] data from the
environment

Operate in a manner which
interacts with targets to better
understand or alter their
[physical or Knowledge] state

Supporting Activities

Physically go from one
place to another; particularly

Viove'

» with the intent to arrive at a

position to perform an
activity

Decide

Fommumecate

Decide g
Interoret

Assess and/or determine
course(s) of action

of knowledge

Derive significant
information from
data/information with
respect to the current body

Convert from one
language/protocol to

Iransiate) sme

another (some information
may be lost)

Send coherent signals
representing data or
information from a source with
the intent of transferring it to
one or more sinks
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Store, retrieve, alter, or
remove data, facts, and
perceptions possessed by
an entity




Fundamentals, Functions and Allocations
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Numbered nodes show starting
point of a particular model’s
execution. Execution begins at
these points by an external call
(e.g., from the FLAMES kernel
or from the Knowledge State
Monitor model).

Separate activity threads are
colored differently.

Numbered sequence shows
general activity flow, based on
proposed configuration of the
Knowledge State Monitor.

Communications model activity
Is abstracted from this diagram;
black arrows are part of
communications model activity
flows.

Crossing horizontal boundaries
- model-to-model interface, via
Knowledge State.

Crossing vertical boundaries 2
unit-to-unit interface, via kernel.

NCCTS Minimum Demo Requirements Mission Activity Diagram
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M&S Challenges

Stakeholder definition
of needs
initiates systems engineering process to if accepted, satifies
Understand user | [Develop systems Develop - I .| System validation
requirements concept validation plan validation link enables "\ vs. validation plan
needed to develop leads to
Y T~
wﬂmm valigaﬁﬁl“plan —verification link enables —» ;m"ﬁ"gm" | Systems integration | a
Conceptual o T&E
design phase }Mdﬂd tu\\ i phase
- ification T
Expand performance specs into Develop CI verrt Cl verification vs.
Cl “design-to” spec verification plan [ "™ ~—|c “design-to” specs [ Assembly of Cls|
S
/ provides Cl spec, which enables leads to
~ i
Evolving “design-to” specs into “build-to” Inspection of
documentation and inspection plan “build-to” documentation
F
leads tu'd\e?'elupment of  requires
~ 'd
Detailed design/ Fabricate, assemble, and code
implementation phase to “build-to” documentation

[ |
M&S development processes. M&S development mirrors the systems engineering process. M&S development
must precede a specific SE phase and create both M&S and systems engineering verification, validation, and

accreditation artifacts (e.g., tools and metrics) to support the test phase while maximizing design for reuse.

Source: http://www.jhuapl.edu/techdigest/TD/td3201/32 01-Topper.pdf
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System Archrtectrng In support of M&S

= Establlshed standard -
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Lee Case Description

Functional Modeling
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Functional Modeling
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Functiona

| Decomposition

Platform Sensor Mission System or Operator Communications Countermeasures Weapon
Fnd|Make sensor Fnd|Classify entity from Fnd|Receiv e information Fnd|Send sensor detection
resource i single sensor request information to entity/subsystem.
measurement
Fnd|Measure decision. FndlProcess
e operational measuerments into Fnd|Receive sensor detection Fnd|Send sensor resource
iT envlronme?t)wnh entity i information allocation msg to
sensor(s
FndjAllocate sensor Fnd|identify entity from entity/subsystem
single sensor
resources.
measurement. Fnd|Receive sensor allocation
Fnd|Send ack/nak msg
msg.
. Fix|Send information request.
Fix|Correlate information Fix|Receive
ix| Fix|Request additional information
information : "
Fix|Send entity state information
x Fix|Fuse information elements Fix|Nominate entity as a target ive i .
T ( ! ) ( | Y g Fix|Receiv e info request Fix|Send target nomination msg
to entity/subsystem
Fix|Determine sufficiency of info Fix|Deterrmine time rqgrts for
to support msn needs. tgt/activity response.
Fix|Send ack/nak msg.
Trk|Establish track on entity. Trk|Determine resources rqrd Trk|Send information request.
and timeline to achiev e effect. Trk|Receive entity state
information
- TrkIMaintain track on entity Trk|Send entity state information
% Trk|Determine sufficiency of info
I to support msn needs.
= Trk|Designate entity as target. . Trk|Send target information.
Trk|Receiv e tgt nomination
TR + additi ! information
Trk|Determine desired effect Tk|Request additiona Trk|Send ack/nak msg.
information
" : i Tgt|Send information request,
Tgt|Det COA(s) to achieve Tgt|Determine sufficiency of info TgtiReceive entity state < gl q )
sftects to support msn needs. information
@
o Tgt|Det resources available. X N Tot|Send target assignment
I Tgt|Determine sufficiency of info Tgt|Receiv e target information. information
= to support msn needs.
Tgt|Select COA(s).
Tgt|Send ack/nak msg.
Eng|Det mov ement COA(S).
Eng|Execute effect COA(s).
Eng|Receiv e entity state info. Eng|Send information request.
Eng|Select movement COA(s
w ol ) Eng|Determine sufficiency of inf Eng|Apply
e Eng|E: te tactical info to support msn needs. Enolfeceive ot . |send | Countermeasures Eng|Release
ng|Execute tactical Eng|Send eng control msg
S e Eng|Execute movement COA(s). : Eifects Weapon,
w Eng|Request additional Eng|Receiv e tgt assgmnt info.
Eng|Det effects COA(s). information
Eng|C fect licat Eng|Receive eng control msg. Eng|Send ack/nak msg.
Eng|Select effects COA(s). ng|Cease effects application.
Ase|Assess effects application. Ase|Determine sufficiency of Ase|Receive tgt assgmnt info. Ase|Send information request
info to support msn needs.
o Ase|Receiv e entity state
Il .
g AselRequest additional A ormation Ase|Send effects assessment
2 information msg
<
Ase|Send ack/nak msg.
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Example - Fix
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Example - Track
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Example - Tar

Platform

Mission S

Find

/

P
[ FixiRecai

1 "
"“‘hmmmmm.hb"L

(] Hﬁﬁﬁwmmm&iﬁﬁﬂ

mine suffic
msi

nation

5
rest additional y
nation A

0 SUPROIT SN Need

7
- 5
{ Ttibeterming sufficiency of info )
0 SUppeTt men needs }

A

fgtiSend ac

end information reqy

EnglApply

i

Eng|Send eng

2{Send information requ

17




@,
Platform Sensor Mission System or Operator Communications Countermeasures Weapon
[ Fnd|mal assify entity from Fnd|Receiv e information Fnd|Send sensor deteCtion
| resource allocation request information to entity/Subsystem.
decision.
=]
2 FrdIReceive sensor detection Frdlser sensar resource
/ information Jsub 9
Fnd|Allocate entity/subsystem
r
\\ Fnd|Receive sensor allocation ( Fnd|Send ack/nak msg )
: U . Fix|Send information request.
1 (le\Recelve ( ! q )
Hﬂ Fix|Request additional _ ipférmation
||| | eleme information . .
EEEEE Fix|Send entity state information
x i i o
iT ‘ FixINominate entity as a target o x|Receive info request Fix|Send target nomination msg
to entity/subsystem
Fix|Determine sufficiency of info Fix|Deterrmine time rqgrts for N
to support msn needs. tgt/activity response. N
N Fix|Send ack/nak msg.
N
)
Trk|Establish track on entity. Trk|Determine resources rqrd 1 Trk|Send information request.
and timeline to achiev e effect.
x . .
% Trk|Determine sufficiency of info
= to support msn needs.
. N
Trk|Receiv e tgt nomination
information
Trk|Request additional
on
" : i Tgt|Send information request,
Tgt|Det COA(s) to achieve Tgt|Determine sufficiency of info Tg"Ref:nef'er eme state ( gl q >
sftects to support msn needs. {ntormation
) Tgt|Det resources available. X X Tot|Send target assignment
T Tgt|Determine sufficiency of info Tgt|Receiv e target information. information
= to support msn needs.
Tgt|Select COA(s).
Tgt|Send ack/nak msg.

Assess

Eng|Determine sufficiency of
info to support msn needs.

Eng|Request additional
information

m Eng|Send information request.

Eng|Receiv e tgt nomination info. 2 N
— (T g oo oot | )

-"ll!l- N

Eng|Cease effects application.
Ase|Determine sufficiency of
info to support msn needs.
Ase|Request additional
information

;Engmecewe eng control msg. ?

Eng|Apply
Countermeasures

Effects

Ase[Receive tgt assgmnt info. Ase|Send information request

Ase|Receiv e entity state

Ase|Send effects assessment
msg.

Ase|Send ack/nak msg.

information
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Edges and Vertices — using model data

Start agh Continue
mission — (’ Dynamic ffu“g"';li?;?ﬂ mission
repfanning (new =@
\‘BDA development) - @ End

(Yes/mission P
complete) mission

Decide

Collect
data

Observe

Source: http://www.jhuapl.edu/techdigest/TD/td3201/32 01-Topper.pdf w
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Functional

StartObjectName StartObject Type EndObjectName EndObjectType
SR Start mission (394) StateMNode Plan mission (362) Activity
D e C O m p O S I t I O n Plan mission (362) Activity Initiate plan (356) Activity
Initiate plan (356) Activity Collect data (327) Activity
Collect data (327) Activity Locate and classify (357) Activity
Locate and classify (357) Activity Correlation and fusion required? (381) Decision
. Correlation and fusion required? (381) Decision Correlate and fuse (337) Activity
. D at a q u er I ed f r O m Correlate and fuse (337) Activity Operational situation requires new COAT (390) Decision
U M L / Sy S M L Operational situation requires new COA? (390) Decision Does info represent potential target? (382) Decision
r el ati O n al d at ab a.S e Does info represent potential target! (382) Decision Develop targets (343) Activity
Develop targets (343) Activity Preplanned response available? (391) Decision
> O-O to R D B M S Preplanned response available! (391) Decision Select preplanned COA (365) Activity
d at a I n teg r I ty Select preplanned COA (365) Activity Fork from Select preplanned COA (412) Synchronization
- A S S e S S m e n t Of Fork from Select preplanned COA (412) Synchronization  Awoid (323) Activity
. Awoid (323) Activity Join to Assess effects (411) Synchronization
functional threads ., . s gt S ———
u Tr aC e tO Assess effects (316) Activity Effects application successful? (383) Decision
. Effects application successful? (383) Decision Preplanned response available? (391) Decision
r eq u I re m e n tS Preplanned response available! (391) Decision Select preplanned COA (365) Activity
| | EX e C u tab | e m O d e | S Select preplanned COA (365) Activity Fork from Select preplanned COA (412) Synchronization
Fork from Select preplanned COA (412) Synchronization  Apply effects (311) Activity
Apply effects (311) Activity Join to Assess effects (411} Synchronization
Join to Assess effects (411) Synchronization  Assess effects (316) Activity
Assess effects (316) Activity Effects application successfull (383) Decision
Effects application successful? (383) Decision End mission (380) StateNode
Color coding associates each activity with a phase in the observe (green)—orient (blue)—decide (yellow)—act (orange) process. Numbers in parentheses in the
table and in Fig. 9 are internal node indices in the thread data.
20 Source: http://www.jhuapl.edu/techdigest/TD/td3201/32_01-Topper.pdf w
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Equation

Description of probability

Aircraft survival in a single-shot scenario

U v 010 R _
@, Pu=PaPopaPipP P upn Prob. the aircraft is hitin the scenario
Pyx=PyP K/,_,f Prob. the aircraft is killed in the scenario (by a hit)
P i)
w P PP PP P Prob. the HE warhead on the propagator fuzes in the
F=F aF piaF upF 1yt F i scenario
I:U:l ‘. l
T1 i o po=p.p..b Prob. the aircraft is killed in the scenario (by a
1" P‘-'ﬁ P, L"T"IEIL‘LLT::“IPLIL k=T FTKIF proximity-fuzed detonation)
The exposure part of the Pea=PopaP o Prob. the aircraft is engaged by an active weapon
5?“““’;_:” begins ":'h“: the The weapon's target detection @
aircraft enters into the air D4 2 PP ;
I space defended by an active BeEs0es OEtectan ifceadl, Pe=PaPeia Prob. the aircraft is engaged in the scenario
threat. o
La) :|.=
e l‘.jlll.'illll'.l?tr begins when The detected aircraft is . o P £singleshoy =P ss =P a P £1a Prob. a single shot is fired at the aircraft in the scenario
the aircraft is detected, tracked, a fire control solution =
LD LD golution is obtained, and a =
8 propagator is launched, L | % P rss=P P uy Prob. the aircraft is hit, given a single shot
g i @
£ The enggement begins The propagator 'flies out . Peiss=P Py Prob. of fuzing, given a single shot
< When & gun is fired or a pe P A0 . o
missile launched. 1L 1L mh'“'_j an intercept with P kiss =P ssk =P njss P kin Prob. the aircraft is killed (by a hit), given a single shot
the aircraft,
Y Prob. the aircraft is killed (by a prox-fuzed det.), given
P kiss =P ssk =P Fiss P ke asinale shot
The endgume begins g
when the propagator p The propagator P =P ss P gsss Prob. the aircraftis killed in a single-shot scenario
intercepts the aircrafl, HIT  Lis the aircraft. @ Ps=1-Py Prob. the aircraft survives the single-shot scenario
=
=9
I __. Aircraft survival in a multiple, independent-shot scenario
n ! ) 3 Prob. the aircraft is engaged in the scenario with one or
ne beging when £l Pe
= s hit by the warhead The aircraft is = more shots
= 19 r. psca o ] Prob. the ith shot kills the aircraft, given a shot at a live
on the propagator. P killed by the 3 Pu aircraft
propagator hit, & - - - -
= p Prob. the ith shot does not kill the aircraft, given a shot
S s at a live aircraft
Y Yy ) Prob. the aircraft is killed by the ith shot in the
Px '=PsiPss.Psi-aP i )
scenario
P.=P'=1-Pg Pp= Pﬁ.Pnl "-.P[lnplll.PJIIIPKIH W @ ) Prob. the aircraft s killed in the engagement consisting
3 E 3 i ) B ] ot : R Pe=Pyx +Py .. +Pg
The aircrafl survives the scenario The aircradl is killed in the scenario of N shots
Psjg=Ps1P s2..P sy=(1-P g1 ) % |Prob. the aircraft survives the N (different) shot
. - . . - - engagements
Source: The Fundamentals of Aircraft Combat Survivability Analysis and Design, Ball, 1985 (1-Pre) - (1-P ) 838
N Prob. the aircraft survives the N (identical) shot
Psie=(1-Pyss) =1-P g
engagements
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Interaction Generation (Internal - between subsystems)

| SrcName |SrcSubsystem| Interaction | SnkSubsystem |SnkName| Operation |
F-16-1 MMC Send_msg_info Link 16 F-16-1 process_msg
F-16-1 MMC Send_cmd_info Link 16 F-16-1 process_cmd
| SrcName |SrcSubsystemName| Interaction SnkSubsystemlSnkNamel

F-16-1 Link 16

process_info - internal

«platform»
F-16-1 :Vehicle air

MMC F-16-1

«communications terminal»
Link 16 :Datalink

«information system»
F-16 MsnSys :Information

«communications»
Link 16-R :Receiver

«communications»
Link 16-T :Transmitter

«network>»
L16 Net :Network

System

«IS Component»
MMC :Processor

«IS Component»
F-16 Cntls :Input
Device

«IS Component»

L

Weapons

«platform»
AIM-9 A/A :Weapon

«platform»
AIM-120 A/A :Weapon

«RF sensor»

«Message» «Message» F-16 Displays :Output AN/APG-80 :RF Sensor
J2.2 :Comm J12.0 :Comm Devis
Message Message = VI A
«M6$age>> <<Me§age)) ((Countermeasures))
J12.6 :Comm | [J13.2 :Comm AN/ALQ-131 :RF
Message Message Countermeasures
SrcName SrcSubsystem Interaction SnkName | SnkSubsystem
F-16-1 F-16_Cntls send_info F-16-1 MMC
F-16-1 F-16_Cntls send_cmd F-16-1 MMC
. F-16-1 MMC display_info F-16-1 F-16_Displays w




End (?)




= lgy ModSim Enterprise
= |E] Business

Enterprise Architecting 5 (21 Product Structure

%g Product Tree Artifacts
__| Accreditation
__| Business Operaticns

=

bdd [Package] Product Structure [Product Tree Artifacts] /

=

«dataType»
ModSim Enterprise

[

| Development

__| Facilities

«dataType» | Gperatin:-ns

Stakeholders xdataTypes ModSim Enterprise

=dataTypes Stakeholders
«dataType»

Business Operations::Business =[] Stakeholder Roles
Operations oo = ] UseCazes

22 UselCases

__| Aszessment

__| Development

=

=

2]

[

«dataType» «dataType» «dataType»
Development::Development [<< —~==—=> Accreditation::Accreditation <<-----=>  Operations::Operations
oo oo

=

__| Governance
__| Operations
" M = |=@] Products

1 Products
= ] 1_Sim_Product_Dev

B Sirmulation

= Domain structure for M&S
> Products

__| Sirnulation Configuration
__| Simulation Products
| Sirmulation Workflow

> Functions «SimProducts Simulation Products
= ] 2_Accreditation

= Transferable to file system (Windows, Unix, etc.) 5 Accreditation
. . __| Accreditation Products
= Links mode/model database and file systems | Accreditation Workflow
= | 3_Operaticns
#f Operaticns
__| Operations Products

__| Operations Workflow
25 -




Enterprise Architecting

= Developed comprehensive reference set of use cases which
define tasks required to complete simulation development,
accreditation, and execution activities

= Enable specific workflow generation

> ldentify required skills
and product outputs

> Database/graph
techniques combined
with simulation product
tree data enables
generation of detailed
work breakdown
structures (WBS)

= WBS models can be
tagged with cost/schedule
Information and linked to
MS Project files

uc [Package] UseCases [UseCases) /

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,

c
Di

+Organize

+ Develop and Oversee Plan Execution

2+ Analyst

(3 + Acquire Data

(2 + Assess Issue/RiskProblem
(3 + Develop Analysis Plan
3 + Develop Reports

3 + Perform Analys's

& + Report Results

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

+ Ensure

(from Governance )

Scheduler

@ + Scheduler

@+ Assess Schedule

3 + Develop Schedule Reports

@ + Develop/Maintain Master Schedule
& + Update Schedule

(from Govemnance)

i
Operations
] + Tester
o R
ey i
| i
| I T
| i i
| i I
| i i
V |
i User
i
| § +User
} & + Develop Operational Requirem
( + Develop/Support Mitigation Strategies } @ + Identify Intended Use
@ b ! (from Operations)
& + Maintain Enterprise Architecture i
@ + Monitor Product Development Progress i Tester
+Perform Systems Engineering Functions i
@ ¥ GEEIhG | § +Tester
(from Governance) i @ + Collect Test Data
A L & + Conduct Test Op
| 77>D+De lop Test Plal
i & + Develop V&V Pl
i O + Execute Test Pl
i
(from Op )

(from Systems Engineer)
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Business Process Example — VV&A Workflow

act [Package] Accred_Baseline [Accreditation Workflow] /

Accred_Event

Implement ASP/Risk

Mitgation Plan: Make
Decisions

Update Characteristic
Assessment of the Mitigation V&V
Activities: Develop Reports

Analysis Plan

Recommend
Conditional
Accreditation: Make
Decisions

Accreditation Plan:
Start V&V Accred_Product Satisfactory or
Effort available info
for final risk
Legacy asmi?: Make
' Identify Impact/ M&s? Develop W&A Plans: VA Plan: Decisions
Define Component Intended Use c Y Imp ; Prelim Risk Report: Devel P dov : Accred_Product
Intended Use: Identify Statement: Shiegue;;‘*sé;pe? of Accred_Product [no] eV;OP;; t_9f599
Intended Use Accred_Product isk for 18S: entify lan Execution
Risks
V&V Report:
! Accred_Product
«flow» -
|
Send/Receive W&A Risk Mil -STD 3022: -
oo Accred_Product Accreditation
Assessment Questionaire - Report:
t : i )
offrom M&S experts: Acquire Accred Product
Data -
Nor
Fumplete Detailed M&a Gather more info from Conduct Risk ve
Characteriatic Asmt: M&S experts: Acquire Assessment: Perform
Perform Analysis Data Analysis
T~~~ Risk Assessment
W= Report:
Acceplable for o= Accreedp(::’rroducl
Accred Auth?: -
Make Decisions
Review ASPRisk . .
Migviﬁ‘ign Plan Ivsvith ASPRisk Mitigation Plan: De/\églszA§crgd Mod or Hi Risk
9 ) Accred_Product SptRisk Mitigation No No Asmt?: Make
Accred Authority: Plan: Develop Decisions

Develop Reports:
Report Results

Submit Reports to
Accreditation
Authorties: Report
Performance

W&A Effort
Complete

Source: http://sites.nationalacademies.org/cs/groups/depssite/documents/webpage/deps 068593.pdf
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Workflow Data

| Model Name | StartObjName | StartObjType | EndObjName |End0bjType| Product |
Define Component Intended Use Activity Intended Use Statement Object Accred_Product
Intended Use Statement Object Identify Impact/ Consequence aspect of Risk for M&S Activity
Identify Impact/ Consequence aspect of Risk for M&S Activity Prelim Risk Report Object Accred_Product
Prelim Risk Report Object Legacy M&S? Decision
Develop VV&A Plans Activity Accreditation Plan Object Accred_Product
Develop VV&A Plans Activity V&YV Plan Object Accred_Product
Develop VV&A Plans Activity V&YV Report Object Accred_Product
Develop VV&A Plans Activity Accreditation Report Object Accred_Product
Accreditation Plan Object Satisfactory or available info for final risk asmt? Decision
V&YV Plan Object Satisfactory or available info for final risk asmt? Decision
V&YV Report Object Satisfactory or available info for final risk asmt? Decision
Accreditation Report Object Satisfactory or available info for final risk asmt? Decision
Conduct Risk Assessment Activity Mod or Hi Risk Asmt? Decision
Mod or Hi Risk Asmt? Decision Acceptable for Accred Auth? Decision
Satisfactory or available info for final risk asmt? Decision Gather more info from M&S experts Activity
Satisfactory or available info for final risk asmt? Decision Conduct Risk Assessment Activity
S Mil -STD 3022 Object Develop VV&A Plans Activity
xz Gather more info from M&S experts Activity Complete Detailed M&S Characteriatic Asmt Activity
§ Complete Detailed M&S Characteriatic Asmt Activity Satisfactory or available info for final risk asmt? Decision
E Acceptable for Accred Auth? Decision Develop Accred spt/Risk Mitigation Plan Activity
E ASP/Risk Mitigation Plan Object Review ASP/Risk Mitigation Plan with Accred Authority Activity
g Develop Accred spt/Risk Mitigation Plan Activity ASP/Risk Mitigation Plan Object Accred_Product
g Review ASP/Risk Mitigation Plan with Accred Authority Activity Implement ASP/Risk Mitgation Plan Activity
Start V&V Effort StateNode Define Component Intended Use Activity
Acceptable for Accred Auth? Decision Recommend Conditional Accreditation Activity
Mod or Hi Risk Asmt? Decision Develop Reports Activity
Recommend Conditional Accreditation Activity Develop Reports Activity
Develop Reports Activity Submit Reports to Accreditation Authorties Activity
Submit Reports to Accreditation Authorties Activity VV&A Effort Complete StateNode
Legacy M&S? Decision Develop VV&A Plans Activity
. Send/Receive VV&A Risk Assessment Questionaire .
Legacy M&S? Decision Activity
to/from M&S experts
Send/Receive VV&A Risk Assessment Questionaire to/from - X L -
Activity Complete Detailed M&S Characteriatic Asmt Activity
M&S experts
Conduct Risk Assessment Activity Risk Assessment Report Object Accred_Product
. X . . Update Characteristic Assessment of the Mitigation V&V L
Implement ASP/Risk Mitgation Plan Activity o Activity
Activities
Update Characteristic Assessment of the Mitigation V&V . . L L
. Activity Complete Detailed M&S Characteriatic Asmt Activity
Activities
SELECT t_diagram.Name, t_object.Name AS StartObjName, t_object.Object_Type AS StartObjType, t_object_1.Name AS EndObjName,
t_object_1.0Object_Type AS EndObjType, t object_1.Classifier AS EndObjClass, t_object_2.Name
FROM ((t_object RIGHT JOIN ((t_diagram LEFT JOIN t_diagramlinks ON t_diagram.Diagram_ID = t_diagramlinks.DiagramID) LEFT JOIN t_connector ON
t_diagramlinks.ConnectorID =t_connector.Connector_ID) ON t_object.Object_ID =t_connector.Start_Object_ID) LEFT JOIN t_object AS t_object_1 ON
t_connector.End_Object_ID =t_object_1.0Object_ID) LEFT JOIN t_object AS t_object_2 ON t_object_1.Classifier = t_object_2.0Object_ID
WHERE (((t_diagram.Diagram_|D)=138));
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Example Data Entry Form

,

—

Requestor:

Requestor
Site:

— F-35 M&S
Date: 2/9/2016 - e
€ AIDb »

Priority (H,M,L
& remarks):

Action Officer:

Action Officer
Site:

Meeting/
Event:

Required
Action:

Suspense Date: | 2/9/2016

Classification/ Releasability:

~

Add this Item ‘
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Standardized forms are easily developed to interact
with MBSE/database and other program artifacts w




Architecture Data Model

Used to describe all products, activities, and data

30

t_object

«column»

PK Object_ID: Counter
Object_Type: Text(255)
Diagram_ID: Long = 0
Name: Text(255)

Alias: Text(255)
Package_ID: Long = 0
Stereotype: Text(255)
Classifier: Long
ea_guid: Text(40)
ParentID: Long
Classifier_guid: Text(40)
Notes: Memo

=

~

+FK_t_object_t_package

+Object_ID

t_connector

«FK»
+  FK_t_object_t_package(Long)
«unique»

+  IDX_GUID(Text)

«index»
IXFK_t_object_t_diagramobjects()
IXFK_t_object_t_object(Long)
IXFK_t_object_t_package(Long)
Package_ID(Long)

«PK»

+ Object_ID(Counter)

P

+FK_t_connector_t_object_02

+Object_ID:onnector_t_object

«column»

PK Connector_ID: Counter
Name: Text(255)
Direction: Text(50)

Notes: Memo
Connector_Type: Text(50)
Start_Object_ID: Long = 0
_ID: Long = 0

F
F

==

Object_ID: long

+Object_ID

«index»

Connector_ID(Counter)
IXFK_t_connector_t_object(Long)
IXFK_t_connector_t_object_02(Long)
Connector_Type(Text)

DiagramID()

End_Object_ID(Long)
Start_Object_ID(Long)

«FK»

FK_t_connector_t_object(Long)

+  FK_t_connector_t_object_02(Long)

o

+

«unique»

+  IDX_GUID(Text)
«PK»

+  PrimaryKey(Counter)

+PrimaryKey

t_diagram g

PK
FK

«column»

Diagram_ID: Counter
Package_ID: Long = 1
ParentID: Long = 0
Diagram_Type: Text(50)
Name: Text(255)

ea_guid: Text(40)

Notes: Memo

+PrimaryKey

+ o+ o+

+

+

+

«index»

Diagram_ID(Counter)
IXFK_t_diagram_t_package(Long)
Diagram_Type(Text)
Package_ID(Long)

ParentID(Long)

«FK»

FK_t_diagram_t_package(Long)

«unique»

IDX_GUID(Text)

«PK»

PrimaryKey(Counter)

t_package

+PrimaryKey

+FK_t_diagram_t+PrimaryKey

«column»

PK Package_ID: Counter

Name: Text(255)
Parent_ID: Long = 0
Notes: Memo
ea_guid: Text(40;
Diagram_ID: long
Object_ID: long

+PrimaryKey

+FK_t_diagramobjects_t_diagram

t_diagramobjects E

«column»

FK Diagram_ID: Long = 0
FK Object_ID: Long = 0

PK Instance_ID: Counter

Notes: Memo

+
+
+
+
+
+

+

+

«index»

DiagramiD(Long)
IXFK_t_diagramobjects_t_diagram(Long)

IXFK_t_diagramobjects_t_diagramlinks(Long)

IXFK_t_diagramobjects_t_object(Long)
ObjectiD(Long)

«FK»

FK_t_diagramobjects_t_diagram(Long)
FK_t_diagramobjects_t_object(Long)

«PK»

PrimaryKey(Counter)

+FK_t_diagramobjects_t_object

t_diagramlinks E

+FK_t_diagramlinks_t_diagram

iagramlinks_t_connector

«column»

DiagramID: Long
ConnectorlD: Long

FK Connector_ID: long
PK Instance_ID: Counter
FK Diagram_ID: long

Notes: Memo

+
+
+
+

+
+

+

«index»

ConnectoriD(Long)
IXFK_t_diagramlinks_t_connector(Counter)
IXFK_t_diagramlinks_t_diagram(Counter)
DiagramID(Long)

«FK»

FK_t_diagramlinks_t_connector(Counter)
FK_t_diagramlinks_t_diagram(Counter)

«PK»

PrimaryKey(Counter)

oo+ o+

+

«unique»
IDX_GUID(Text)

«index»
IXFK_t_package_t_diagram(Counter)
IXFK_t_package_t_diagram_02(Counter)
IXFK_t_package_t_object(Counter)
Package_ID(Counter)

ParentiD(Long)

«PK»

PrimaryKey(Counter)




Documentation Development and Configuration Control

= Developed methods to create representations of documents
using SysML
» Use both product and, where needed, document-specific SysML models

= Developed relational database methods to input/output
document data and produce formal documents (e.g. statement
of work (SOW), System Software Specification (SSS), etc)

= Extraction of all or a portion of a glven document for review and
editing is possible
» Imposes configuration control

» Captures change rationale and
history

» Facilitates rapid impact assessment
of changes on the architecture
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Data-Centric MBSE

= Standardized Domain Model enable specification of system
configuration and their functions cohesively

» Facilitates link between real and M&S architecture

» Trace functions/requirements

> Done right it works across many programs and systems
= Accessing UML/SysML data enables analysis

» Functions/functionality

» Fidelity requirements

> Interactions

= Domain/Graph techniques also apply to the Enterprise/Business
architecture
» Links business processes to the product architecture
» Enables cost/schedule assessments

> Standard data structure enables link between business and technical
architectures

— Reduces tool dependencies, enables simple app development, increases ROI
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