Repository, Process, and
Tools Support
for
Set Based Design (SBD)

How NEAR, ExXARM, and ExXAMS can complement and
support SBD

24 August 2016



Naval Enterprise Architecture
Repository (NEAR)

NEAR implements the DoDAF Meta Model (DM?2) ontology

DM?2 was designed speC|f|caIIy to represent Measures such as SBD’s Market
Research Database (MRDB)

DM2 was designed with MIL-STD-881C in mind
NEAR has automated interfaces to architecture tools in common use in the DON

NEAR is implemented in a full-scale DBMS, enablmg complete data
administration and management of SBD data includin

Access control

Archiving

Re-use

Re-combination of datasets

Wlt#Supdated DON governance, NEAR can support integration of JCIDS data
with SBD

Current JCIDS data in NEAR does not support SBD, follows old JCIDS and DoDAF guidance

Eg\gse SNI 5000.2E to build upon updated CJCSM 3170 of December 2015 and support

For example current CJCSM 3170 emphasizes metrics early-on and linkage of DoDAF views
with KPP’s, KSA’s and Capability definitions



Example:
How
Amphibious
Combat
Vehicle

ACV
Measures
fitin DM2
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IDEAS SBD Measures /

ResourceType
ACVcapabilityConcept001

superSubtype Type
PropertyType
| measureOfType
AN AN A A A AR A AN AR
MeasureType
_ACVCCOOI CrewSize
: [ [ [ [ [ [ [ =3
|ACVCCOOI_NumberOfTroopsCarriedI r : :
IACVCC001_Number of rounds (ready r T 7 r >
H ACVCC001_Growth Weight —]— Weight
% ACVCC001_Gross Vehicle Weight |\,—\,—\ L~
(GVW) [
I ACVCC001_Marine Load I |/
| ACVCC001_Crew Loaded Vehicle |
| Weight (CLVW) | [
|'“'VCC001_ ition weight (ready |-\,—\,—\/—L —_——
| and stowed)
I ACVCC001_Curb Weight (CW) |—\/—\/—\ —_——>

I ACVCC001_Mean Time to Repair (MTTR) |-

\

Time

|ACVCCOOl_Mean Time Failure |—\
| (MTBF)

I ACVCC001_Additional Days of Supply
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Example: How MIL-STD-881C Fits
In DM2

IDEAS Resource and Temporal Flow 881Cr1 /

Type propertyOfType Fropeltylyes
IndividualType measureOfType MeasureType
This
— superstructure
is built into
DM2
ResourceType
PerformerType
ResourceTypeType

MIL-STD-881C:Tier3 |<= — — — i
ier <who|e e An ontologically
WholePartType Package/Drive Train [ structured

EngineWPT_PPDT

version of MIL-
Power STD-881C is
done by
specialization

part

Engine EnginePower




Also covers System Functions, Standards,
Inputs/Outputs, ... most of DOTM_PF

IDEAS Resource and Temporal Flow 881Cr1 /

Type propertyOfType Propert/liey
IndividualType measureOfType Measurelype
A
it can do it under what Conditions .

OverlapWholePartType Outputs

ATproducesRT_WholePart

— interfaces

PropertyType OverlapWholePartType ActivityType
ConditionType ATperformableUnderCT_Whol t| E OverlapWholePartType .
" inputs
ATconsumesRT_WholePart -
what it does \|/
GuidanceType OverlapWholePartType
RuleType RTconstrainsAT_WholePart ( SyS tem | ResourceType |
A Functions)
OverlapWholePartType
ATperformedByPT_WholePart
StandardType

following what standards or rules

1.1.7 Power
Package/Drive Train

WholePartType
EngineWPT_PPDT

Engine EnginePower Powen

In NEAR, structured 881C reusable across the DON




Engineers don’t see the ontologic plumbing:
example simple tool developed by Silver Bullet

Select yot
WBS e

- [] Guidance

[ ACYcapabilityConcepto
[ GeoPoliticalE stentType

[ Infarmation

[C1JIE ICD +3.08 Attachment 1
[ Materiel

- [ PerformerT ype

[[1 OrganizationT upe

- [C] & Aircraft Spstems

- [C] B Electronic Systems

- [1C Missile Systems

- [[]D Ordnance Systems

- [C]E Sea Systems

- [C]F Space Systems

=[] G Surface Yehicle Systems
=+ [711.1 Primary Yehicle

Ur 881C
ement.

1.1.10 Armament

1.1.11 Automatic Armmunition Handling

.1.12 Mavigation and Remote Piloting

.1.13 Special Equipment

.1.14 Communications

.1.15 Primary Vehicle Software Releaze 1.0
116 Other Yehcile Subsystems 1...n [Specify]
1.2 Hull/Frame/Body/Cab

1.3 Syztem Survivability

1.4 Turret Azzembly

1.5 Suzpension/Steering

1.6 ehicle Electronics

1.1.7 Power Packane/Drive Train

B Engine

- [11.1.8 Ausiliary Autornobile

.11 1 9 Fira Cantral

"
"
"
|
"
"
"
"
"
"

1.1.1 Primary Yehicle Integration, &ssembly, Test and Checkout

£

=[] measure0fType

ACYCCO0_Curb 'weight [Chw]
ACYCCO0T_Grozs Wehicle Weight [GYW]
| ACYCCO0_Growth wWeight
] ACYCCO0T_Marine Load
ACYCCO0T_Mean Time Between Failure [MTEF)
ACYCCO0T_Mean Time to Repair (MTTR]
ACYCCO01_Mumber of rounds [ready and stowed)
] ACYCCO0T_MurmberQiTroopsCaried
- [w] EnginePaower
[ property0fType
[#-[] skilOfPerzsonT ype
- [] temparalw/holePart
- [71 wpelnstance
- [ whalePart
- [ TupleType
#]- [] Other Predicates

B

- [ ] Recycle Bin

Checkbox what
MeasureTypes (for
881C templates);
actual Measures (for
MRDB,).

®P Data Phrase : SEA DP DB 2016-8-22.mdb : thiPhrase » thlattribute » thiPhrase = > thiPhrase — O *
File Mode Edit Help
Phiase
Enagine EnginePower Double Click to Set Object Focus
=[] Thing - [[] DM2 Predicates [] Phrase Bin
[ Individual E- [ tuple - [] Recycle Bin
-1 Tupe <[ couple - [] Thing
[[] CapabilityT ype -[[1 CoupleType 1 Individual
[1 IndividualT ype <[ overlap B[] Tvpe
[ [] Activity =1+ ] superSubT ype i+ [[] CapabilityT ype
- [] Capability - [[] activityResourceOverlapSuperS ubtypeO Rule - [ Individual T ype
- [] Condtion - [] activitySuperSubtype0ftdeasuaT ype - [ InfarmationT ype
[ DataType - [ capabilityQPerformer

B[] MeasueT vpe
Lo lm

E-[] LocationT ype [ ACYCCO01_Additional Days of Supply ] Quantity
- [ Project Type 1 ACYCCOM_Ammunition weight [ready and stowed) i
(- ] Property ACYCCO0T_Crew Loaded Yehicle Weight [CLW W)
B[] BesourceTupe ACYCCO0 _CrewSize B [T] RepresentationT ype

Checkbox the
MeasureTypes or
Measures.

Engine

Engire Power

Fower
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NEAR Current

To Produce With Convertedto LoadedInto  Reusable and
DoDAF Views: Tools: DM?2 Data: DM?2 DB: analyzable data:

CBA

ICD -SAZPES ﬁZ':?ﬁZf

AoOA

Y NEAR DM2 L
RSA2PES

CDD - Database

CPD

NR-KPP

is performed under

~ requires ability
to perform

l consumes and

is realized by
is performed by Produces

achieves desired
state of

I *I From the IDEAS Foundation:
" ¢

=y = Everything has four dimensions
* :T d“s. - * Everything has temporal & spatial parts
5;—-—'. . Everything has subtypes
=S ] = Everything has measures
raln ———
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NEAR Next Planned Phase: Two-
way and bilateral tool exchange

To Produce With Convertedto LoadedInto  Reusable and
DoDAF Views: Tools: & from DM2 DM?2 DB: analyzable data:

CBA Data:

|CD SA2PES

AoA

mH RSA2PES - NEAR DM2 Users

CDD PES2RSA Database

CPD

NR-KPP

10/14/2019 DRAFT WORKING PAPERS



Next Phase: NEAR Support to SBD

To Produce
DoDAF Data:

With Convertedto LoadedInto  Reusable and
Tools: DM?2 Data: DM?2 DB: analyzable data:

CBA’
ICD’
AoA’

CcDbD’
CPD’
ISP’
NR-KPP’

Done IAW
revised
governance

10/14/2019

Selected
PES files

SA2PES
PES25A
RSA2PES - NEAR DM2 Users

PES2RSA
>2RS Database

MD2PES : e
PES2MD g =

MRDB2PES
PES2MRDB
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Next Phase: Additional Tools

To Produce With Tools: Convertedto Loaded Into Reusable and
DoDAF Data: DM?2 Data: DM?2 DB: analyzable data:
CBA’
) elected
ICD SA i
AoA’
m‘—> PeeaRsn NEAR DM2 Users
CDD’ W T Database
CPD’ PES2MD
i MRDB
9 MRDB2PES
CORE2PES
Done IAW m‘—’ PES2CORE
revised EA2PES
governance EA
PES2INNO
DOORS OWL2DOORS

N
LN

Architecture “to-be” OWL
statements are requirements.

Document requirements should be
10/14/2019 DRAFT WORKGifehitéctirre requirements. 10




NEAR Proposed Support to

ExXARM

To Produce

CBA’
ICD’
AoA’

CcDbD’
CPD’
ISP’
NR-KPP’

DoDAF Data:

Done IAW
revised
governance

10/14/2019

With Tools: Convertedto LoadedInto Usable in EXARM To Become Part

DM?2 Data: DM?2 DB: VDD Construction: of ID SoSA DB:

Selected
PES files

SA2PES
PES2SA
RSA2PES

PES2RSA NEAR DM?2

S Database
PES2MD

MRDB
With TPT

MRDB2PES
PES2MRDB

CORE2PES
PES2CORE

EA2PES
PES2EA

INNO2PES
PES2INNO

DOORS OWL2DOORS

i
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EXARM Data
Selector
(Queries) and
Formatter

M&S SoSA
Database

Operational and System
Architecture Data
Needed for Study (PES,
EXAMS, SA, and MS

Office formats)

ExARM VDD
& Vignette

VDD Library

EXARM
P3,4,&5

11



Backups
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Executable Architecture Requirements Model (EXARM)

SOP

1 October 2013

10/14/2019

NEAR
Op & Sys
Arch
Data
Inventor

"Figure 15 Initial Study (EFFBD)
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Executable Architecture Requirements Model (EXARM)

SOP 1 October 2013
et | | St ot it
= : =
[m]{w) | L G2 <@ -®
P22 ﬁn \.l’.llm =y I.l!m j-ﬂ “ ]
Figure 17 Produce Study Plan (EFFBD)
10/14/2019
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Executable Architecture Requirements Model (ExARM)

SOP 1 October 2013

] “WP3.3
Review EXARM
library of
previous related ~ Generate VDD
VDD and NEAR
for related
architecture data

Figure 19 Dev¢lop VDD (EFFBD)
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Executable Architecture Requirements Model (ExXARM)

SOP 1 October 2013

Figure 21 Initialize Vignette (EFFBD)
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Executable Architecture Requirements Model (ExARM)

SOP 1 October 2013

Structured Additional
Activities NEAR

Structured

Architectur

Figure 23 Build Vignette (EFFBD)
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SOP 1 October 2013

|P.7 ]
Adjust VDD for
alignment with
ExAMS Vignette

Additional
NEAR @

Structured
Architectur
e Data

Operational Data
5 Opetational Data P. 6.2 s P8
Assess Ru
Bl Mchest:> Operational Data Initial Dt “m

P.6.4
COR ——— Structure Source A@ @—D Assess Data —'.G)D
Data Integration
A A
P1 P.6.3 Initial Arch Data P.15.1
Dewer Final Summary
w to Assess System Analyze
/ | Architecture Data

System Data

Assessment

Additional
NEAR
Structured
Architectur
e Data

Figure 25 Record Operational & System Data (EFFBD)
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Executable Architecture Requirements Model (ExARM)

SOP 1 October 2013

-
o

Figure 27 Execute Study (EFFBD)
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Executable Architecture Requirements Model (EXARM)

1 October 2013

.

-
-

Figure 29 Prepare Study Deliverables (EFFBD)
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Executable Architecture Requirements Model (EXARM)

Figure 31 Prepare Study Deliverables (EFFBD)
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1 October 2013
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.15.1

.15.3

re 33 Incorporate into ID SoSA (EFFBD)

.15.4

.15.5
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