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Overview

Providing support to Congressionally mandated demonstration
activities of Digital Engineering (DE)

SEI focus:

* Program selection: Constructing COAs that support government
stakeholders in deciding which programs (and which aspects of DE) to
examine.

- Support of technical exchanges with DE “Rockstars,” other software
pilots (873/874), and other stakeholders

- Data aggregation & visualization
- Development of tools for data exploration
- Ranking heuristics development

« Demo design: Planning for engagements with programs to measure,
analyze, and document aspects of interest for report to Congress

- Target demo design to DE technologies in use, program context,
available data
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Program Selection: Data Aggregation

| DT&OT

1003 . s24- 42 : ; ; VO -> Vl down select
+39 ¢ 4 ; +51C 5 +53- f 1 Not in DT, OT, or TRMC
+58 +65 . 13 -5 + 79 20-4
| +83 89 + 98 +98C +® + 100 iec + 108 258 - " 3 B : * COﬂSGﬂSUS-based
+ 108 - + 110 +11 114 115 + 121 +12 « 127 259 . R
26 +131-  +24 " g . D 288 s N i gf Based mostl_y on
: L e D 209 programmatics, politics,
[#n  Mmn  Wo- W e me oo | %1-* %20 optics, access, and knowing
: ] : sMB-  2- s206-  +217- o y ! !
[ 218 219-  +220- +221- +22- +2W™-  +227- +22 l’."l » : what we don’t want.

| +237 +238 + 246 I/

DT Only * 265 to 185 programs.

oo+ 3a] | Vq ->V, down select
3p3 5 3 42- +61C 87C ¢ : MDAP Program .
BC  W0C  ew-  WC 93 XX : Line # *  Will be based more on
101c 103 +#104. 1BC  f12C  113C ¢/D/-: Function i
e e et e i 1w S e technical program data.
+ 13 140 149C 151D 1S8D 166D - 3:873Program . . .
.  2M1-  a3- ns- 29 O .~ TRMC Only a srammm Incorporating pointers from
20. 233. 239 25 249 - 3 i SEI work.
e 0 A
Arrmy
| Ny In general, as the number
. Ollarien of programs on list
) 4 | decreases, the depth of
v ‘ | oraorammc ' ]

oramwe DIROTATMC e m . knowledge on programs

_— +45- . ' 77 - + + -3 - -8 =Yl 1

me s e e SRS remaining on list

+132¢ 1S3C 165D 1 + . b 0.4 +24C +23. o238 .

- S 422 +23C 4. +247- INncreases.

Carnegie Mellon University SEI Activities to support 2020 NDAA Sec 231 [DISTRIBUTION STATEMENT A] This material has been
- . . . © 2020 Carnegie Mellon University approved for public release and unlimited distribution. Please 4
Softvva re Eﬂgl neer ﬂg Institute see Copyright notice for non-US Government use and

distribution.



Program Selection: Characterizing DE
Practices

Programs are using a spectrum of DE technologies / enablers.

Rating digital maturity, digital potential:
» DevSecOps and/or automated SW testing (including Cyber/IA testing)
* Modeling & Simulation (to include MBSE, Digital Twins, AR/VR)
« Data Analytics for testing (to include Al/ML)
« Mission-or-Capabilities-Based Engineering

(Not valid) Demonstrate benefits of a high-maturity approach;
H Document adoption drivers, challenges, costs;
Reason about ability of an enterprise infrastructure to disseminate practices

maturity

Not of interest Test benefits of a targeted adoption of addition DE infrastructure;
Document training, learning curve;
L Reason about benefits if an enterprise infrastructure facilitated adoption

»
»

potential H
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Demo design

Demo procedures will be selected based upon program characteristics &
intended theme of Congressional report — across a spectrum of options, e.g.
 Case study (likely for High Maturity, High Potential)
- Scope
Rigor
Ability to Contextualize
Minimizes Program Effort?
Minimizes Sec231 Team Effort?
* Intervention (likely for Low Maturity, High Potential)
- Scope
Rigor
Ability to Contextualize
Minimizes Program Effort?
Minimizes Sec231 Team Effort?

« Other designs may be used based on program context, amount of
historical data, etc.
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Connections to Other DoD SW Efforts

Digital Engineering

2020 NDAA Sec 231 2018 NDAA Sec 873/874
874 (1-yr) 873 (5-yr)
Overlap TBD, but the 2020 NDAA USAF Kessel Run DLA DRAS2
requires at least one 873 and one 874 USMC MCRIS2.0 Army IAMD
USAF CMP Army ACWS
Army DCO-CA USAF DEAMS

USAF IMLCI
USAF F-22 (CP)
ISDS
Navy Aegis

Army DCO-MP (874)
Navy MTC2 (874)
DISA NBIS (874)

BA-8

. « ” (single

SEl efforts aim to help “connect the dots software Army DCO / PEO C3T

regarding DoD software-related i Navy RMI

acquisition improvement efforts APPropfielion  space Force—Space C2
9 nimp _ pilots) DHS JOMIS Expected Software

* Conveying lessons learned from prior OSDDFI)SA‘GCtC'a—J Acquisition Pathway

roject Maven
efforts . ' . | 05D AV (5000.UP)

* Connecting with ongoing Congressional Early Adopters
and Departmental priorities and focus (iaw 2020 NDAA Sec 800)
areas

TBD
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Questions / Feedback?

Contact info:
Forrest Shull
Lead for Defense Software Acquisition Policy Research

Carnegie Mellon University / Software Engineering Institute

fishull@sei.cmu.edu
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ACTUAL 231 WORDING:
Demonstration Activities

b) Demonstration Activities

(1) IN GENERAL.—In developing the capability required under subsection (a), the Secretary of Defense

shall carry out activities to demonstrate digital engineering approaches to automated testing that—
(A) enable continuous software development and delivery;

(B) satisfy developmental test requirements for the software-intensive programs of the Department
of Defense; and

(C) satisfy operational test and evaluation requirements for such programs.

(2) PROGRAM SELECTION.—Not later than 180 days after the date of the enactment of this Act, the
Secretary of Defense shall assess and select not fewer than four and not more than ten programs of
the Department of Defense to participate in the demonstration activities under paragraph (1),
including—

(A) at least one program participating in the pilot program authorized under section 873 of the
National Defense Authorization Act for Fiscal Year 2018 (Public Law 115—91; 10 U.S.C. 2223a note);
(B) at least one program participating in the pilot program authorized under section 874 of such Act
(Public Law 115-91; 10 U.S.C. 2302 note);

(C) at least one major defense acquisition program (as defined in section 2430 of title 10, United
States Code);

(D) at least one command and control program;

(E) at least one defense business system (as defined in section 2222(i) of title 10, United States Code);
and

(F) at least one program from each military service.
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