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Linked data from digital models can be leveraged as an
authoritative source of truth to inform or validate decisions.

Timely Decision Support
for Decision Makers
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The Model-based IDSK Value Proposition

The purpose of the IDSK is to clearly identify decisions of interest to
the program, and then to tie these decisions to the tests and other data
sources need to support these decisions.

The IDSK allows programs to focus their resources around getting the
data needed to make program critical decision in a timely manor.

There is a wide range of technology which can be used to support the
development of the IDSK for any given program.

The value of using model-based tools in the IDSK process comes in the
ability to automatically link many different technical and programmatic
aspects of the program to the critical decision making process.

The Model-Based IDSK can link requirements, the system model, the
system design, system risk, test planning, and resource prioritization.
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A tool easily implementable by digitally-born programs to
support acquisition T&E decision makers is the goal.

DESIRED CHARACTERISTICS:

@ Relatively Easy to Use

@ Standardized Decisions

@ Standardized Data Formats

@ Minimized Development Time

@‘ Tailored to Program Decision
Support Needs
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A model-based
IDSK Reference
Architecture

Program B provides practical
W guidelines for
program-specific
implementations.
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Identify and specify a standardized set of
decisions and data formats to support test
planning.
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Five sets of standardized decision classes and data
formats are identified and defined in the IDSK-RA.

Critical Technical Performance Decisions

Program Milestone/Technical Review
IDSK RA Decisions

Standqrc_:llzed Subsystem Critical Performance &
Decision Tech Maturity Decisions
Classes

Operational Performance Characteristic
Decisions

Programmatic (Business) Decisions
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Five standardized IDSK table formats capture test,
test planning, mission, and acquisition-related data.

IDSK DICTIONARY TABLE
Ten (10) Dictionary-type Tables Specified

IDSK-RA
IDSK RESOURCES TABLE
Eight (8) Resource-type Tables Specified T a B L E

IDSK DECISION TABLE

Five (5) Decision-type Tables Specified FO R M A l
IDSK CROSSWALK TABLE TY P E S
Ten (10) Crosswalk-type Tables Specified

IDSK RISK ASSESSMENT TABLLK
One (1) Risk Assessment-type Table




The MB-IDSK RA is developed as a lightweight architecture to encourage
o usage by programs.
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Ref. Arch. views portray the MB-IDSK-RA from multiple
perspectives that address key concerns.

The following views of the model-based IDSK-RA serve as digestible chunks of
the complete architecture:

— ——_—"' ; _ - T&E Decision
1. T&E Decision Support Domain View L= I Support View
2.  Program Office View -t J ==
3. Decision Domain View
4. Decision Maker View R
5. Metrics View Domfiflc;sii:; o e
6. Requirements View T
7. Test Article View =T =
8. Test Range and Facility View _ B
9. Test Personnel View (i) IDSK-RA Cross-Cutting View _, |~ |
10. Test Budget View (ii) Requirements View e =
11. Mission View S =
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Tailorable tables generated from the architecture portray

pertinent data to support T&E decision making.

Class I Decision Table - specifies decision data regarding critical performance requirements.

. . Decision .. Decision . . Confidence Level . . . . .
Mame < Program Decision Decision Type Tt Decision Qutcome Date Lifecycle Point Resqisivedl fioe Decsn Operational Requirement | Technical Requirement Data Required Data Source
EW SUT Critical Decision question Critical Technical CLASS | 2t Inconclusive 11/9/23 o Milestone B o Unspecified & 229.2 EW 5UT Compute 184 EW SUT Compute Total Detected Targets T Test
A\ Performance Indicator goes here Requiremnent Target ID Correct Target D
Decision
Test Event Resource Table - captures test event meta data.
Test Event Cluarter & Test N
Mame . Type of Test Test Objective Test Range
Fiscal Year YP Murmnber ! g

— A <& Q1FY24 & Developmental Test (DT) |4.3.2 Determine if the system requirement can be met by E=1 Missile Test Range Facility

=1 Missile SUT Test Event P (b7 S q - g -
the current design.

Test Article Resource Table — captures test article test-planning data.

: : Support Systemni(s) : :
Marme Test Article (SUT) Cuantity (SUT) P e Cruantity (Support System) Duration_Howr Dollar Cost Dollar Cost Total
=1 EW SUT Test Ewvent E= Bw SUT alpha |3 = Test Aircraft 2 10 3000 0000
E=1 Missile SUT Test Ewent |1 Missile SUT 2 E=1 Muclear Submarine 1 5 20000 65000

Operational Metrics Crosswalk Table — captures test article test-planning data.

2 Mame

Operational
Requirement

Operational
Requirement Type

Derived Technical Requirement

Key Decision

Tests

[ pissile System Suitability | [E]

229.1 Missile 5peed
Requirerment

& KPP

(&l 219 Missile Speed Requirerment

Ak Missile Systern Critical Performance Indicator

.
P Missile Systermn Functional Review

= All Scenarios Test
= Missile Speed Test Scenario




Instantiate the MB-IDSK-RA to create program-
specific MB-IDSK implementations.
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A how-to model development process guides program
offices on creating program-specific implementations.

Access/Develop Develop Program- Specialize Properties Generate program-
Digital Models Specific IDSK Elements from the IDSK RA specific IDSK Tables

= [IKND

. __‘ Step 2 Process: Develop
ST Test-Integrated MBSE

- {; Model Program IDSK
Step 3 Process: / InStantiation VieW

Program IDSK Model
Setup View

Develop Program

pkg [ode] 03. Guidance [ Program-Specif iodel Setup ] |

Specific IDSK Model - o =

1
Program-Specific IDSK Model

.
1 =

Imports and uses model artifacts
from other program models (e.g., ! — —
system model). $----T o phase toeciopment |_

| | | !
| | I |
! 1 I — | 1 - [
|| Standardized IDSK Tables | | |program IDSK Architecture| 1 | Program Office Decisions A | | | ™
| | | MBSE Sub-Model |
| | | !
| | 1 |
l o(impon.»- l“imwm l«impom ;uimpor(»
Test Range/Facility A Requirements Model A MB-IDSK Reference A Program System Model A
MBSE Model Architecture Model
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An exemplar EW system MB-IDSK architecture proof-of-
concept validates the MB-IDSK development process.

_ T&E decision :
rtioral EW sysiom Notional EW program

Implementation of the
MB-IDSK RA architecture

detect target id test

Notional EW program
Implementation of the
MB-IDSK RA tables

Gr Georgia Tech
. Research Institute

15 Approved for Public Release



16

MB-IDSK-RA library resources help shorten the
development timeline for programs.

= JDSK table templates that can be configured to show necessary data relationships

= Well-documented model query mechanisms (i.e. metachain navigation syntax)

= An IDSK Profile with stereotypes to facilitate communication and model development

bod [Package] 02- Sructred Dxpression Library[ DSK Table Cakumns Auismated Query Elements_Compact 1]

1
Dictionary Structured Expressions

|

] 1
Program Risk Structured Expressions Test Configuration Structured Expressions
S Sy opaquar sopaquar aopagues acpaguas | <opaguas +npagues
ID SKDictionaryType | |ID SKDictionaryDoc TestRisk Typell| TestRisk Typel IsCopy TestC: | Testc KeyDecisi
sapaques | sapanues | “apaguas wceanuas | opaquar |
D 1] IDSKD: P Acqusition Risk ¥ i | HighL: qui |
[ 1 1 }
Test Personnel Matrix Structured Expressions Test Event Structured Expressions Test Range Structured Expressions
ccccccccccc raquer cpagass wcpaqean cpaguas opagues opagues sspazias |
TestEventPersonnelinformation| | TestPersonnel TestRange| |TestNumber | Objective TestEventinfo TestR Infi TestR: |
1
Decisions Structured Expressions 1
e P A Data and Test Article Structured Expressions -E-_'-
Program Risk Ill - Risk| ProgramDecision  DecisionType o
wopaguar anpaguas | 40nagUes | g
........ wapaa e, e A o - e
o : | o “ 5 T 1| | Supportsy T | B
q | gory | O
e P—  opaauer sonacues  sopanuns o
Program Risk | - Ability to Test.  Program Risk Il - Confidence in T est DataDictionaryElementEnum  Support System DataDictionary Element_Real E
sopaques sapaguar acRaques || semsmier | s ) L G E -
DecisionT imeLine, Confid Lewvel i It | Decisi vint| DataDictionary t_String DataDictionaryElement_Reall |TestArticle

|
Requirements Structured Expressions | [
sapaquas sapacuas
RequirementsSatisfiedBy DataType| RegsDerivedFromHighLevelReq|

wopanues

VerifiedBy |

aapaguos

oDecisi

aopacues

q P q ¥y
opanuas

DecisionDescription

1
Metrics Structured Expressions

1
Mission Structured Expressions

L e S MissionToTests MissionT o SUT
RequirementT ypeValue TechnicalReq VerifiedBy i

P | P | MissionT oOpRequirements
MetricT oRequir | |MetricT cDecisit | R 3 | pr— |

Structured Expression Query Mechanisms

03-IDSK Table Templates

01-IDSK Dictionary Templates
" Capability Dictionary
" Data Element Dictionary
" Data Element Dictionary-Signals
™ Decisions Dictionary
™ Metrics Dictionary
™ Personnel Dictionary
T Requirements Dictionary
% Test Article Dictionary
™ Test Event Dictionary
™ Test Range Dictionary

02-IDSK Resources Templates

" Capability Resource Table Template

™ Mission Resource Table Template

™ Test Article Resource Table Template

™ Test Event Budget Table Template

[T Test Event Resource Table Template

™ Test Finance

™ Test Personnel Resource Table Template
7 Test Range Resource Table Template

03-IDSK Decision Classes Templates

7 Class | Decisions Table Template
™ Class |l Decisions Table Template
" Class lll Decisions Table Template
™ Class IV Decisions Table Template
™ Class V Decisions Table Template

05-Risk Assessment Template
" Risk Assessment Template

04-IDSK Crosswalk Templates

* Decision-to-Metric Crosswalk Template

“ Decision-to-Risk Crosswalk Template

" IDSK-Long-Table Template

" IDSK-Wide-Table Template

™ Metric-to-Test Crosswalk Template

™ Mission Crosswalk Template

™ Operational Reg-to-Decision Crosswalk Template
" Operational Reg-to-Metric Crosswalk

7 Requirement-to-Risk Crosswalk Template

™ Test Configuration Crosswalk Table

MB-IDSK Table Templates
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In summary, the MB-IDSK RA enables programs aggregate data
from digital models to enable timely decision-making.

ents of the decision makers.

-:_ The IDSK-RA tables can be tailored/configured based on the needs
17  and requirem e isi

% i The MB-IDSK RA is developed as a lightweight architecture to encourage
)’ usage by programs.

'?The IDSK-RA has a total of 34 IDSK table templates available.
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Paper Abstract

Providing timely decision support to decision-making authorities during the various phases of an
acquisition program is critical for the on-time delivery of operationally effective weapon systems that
meet the needs of the warfighter. To ensure decision makers are equipped with the necessary test
and evaluation (T&E) data to inform decisions, the department of defense (DoD) recently mandated
the use of the Integrated Decision Support Key (IDSK) as a tool to encapsulate (i.e., succinctly
record) a program’s decisions and the T&E data necessary to support the decisions. Therefore, an
approach that utilizes digital engineering, specifically model-based systems engineering (MBSE) as
a means to standardize the linkage of test data to decisions presents a significant value proposition
for decision-making authorities — linking data from a program’s system, design and test planning
models to key acquisition decisions. An overt value of this approach is the resulting digital thread
that connects data sources 1.e., digital models into an authoritative source of truth to both inform
and validate decisions. Hence, this paper presents a model-based Integrated Decision Support Key
(MB-IDSK) Reference Architecture that integrates and links data from multiple digital models to a
standardized set of acquisition, technical, and T&E decisions. The MB-IDSK RA provides a
standardized pattern and approach for developing program-specific MB-IDSKs to support program
acquisition and T&E decision-making.
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