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Developing, Integrating and Adopting Appropriate
Agile for Systems Engineering Centric Scenarios

Heidi Davidz and Mark Stimeling, ManTech International
Steven Beard, UL Solutions
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B3 stages

ManTech and UL Solutions collaborated
to develop Essential SAFe® support
within Stages

Rearchitected ManTech processes to
Integrate Essential SAFe with systems
engineering (SE) scenarios

Executive
Summary

Extended Essential SAFe to support
solution debt which is more
comprehensive than technical debt

Approved for External Release



ManTech
Who We Are

1968

Founded

Full-Spectrum Cyber

Trusted Partner Providing Mission-Focused Technology
Solutions and Services to the U.S. Federal Government

Overview

"9,800

‘/ ~$2.7B @ Employees ﬁ\

. 2022 Revenue
Headquartered in

Herndon, VA 73% ~45%

Cleared Veterans

Key Capabilities

Secure Mission & Al and Advanced Software & Systems
Enterprise IT Data Analytics Development

Intelligent Systems Intelligence Mission
Engineering Support

Mission Operations

Approved for External Release




The Automotive Process Framework (APF)
is developed with and for customers
to dramatically reduce the time and cost
to develop regulatory-compliant
product engineering processes

B3 stages

Approved for External Release




B stages
Approach to supporting Essential SAFe within Stages

M d | t h . . b t Bc;:smess “",‘ ART Flow Continooss Dolivery Pigeling: =~~~
wners
O e e m I n I m u m u Customer Centricity %3 2 Sollfion
f f = = 7 ‘ I—- LAGILE RELEASE TRAIN. . .
suftricient Processes Agile - - Al Ny =8
: WW'QE et Bree — Do g o oL o
h I h d Delivery \~% igm Expl Integ ploy ontext Vision
to e p t e a 0 pt I O n RT!E Design Thinking Balt:':.ll;g P Release on Demand m
and integration of SAFe & | v | B
Agile Teams e D — .
S | Enabler | ¥
o
o i [ A S
Team an d ] 9 - H (o ‘ .
Focus on the ‘What’ and T Lar O @ - s '™ [ wm I & o
] ) = SAF s " o roam = heratons Devop
n ot th e H ow Scrum Master / Team Coach - T- I _ Backlogs Pl Objectives
Business & Technology SAFe Tea: Kanban Architectural Runway - %
Link to SAFe pages for saragle =2 Ll T R it

additional guidance

Model the key processes at the Agile Team and Agile Release Train (ART) Team
PARTNER

Only link to SAFe Foundation, Competencies, Practices, Spanning Palette etc. PLATFORM
PLUS

Enable customers to modify, extend and integrate SAFe with their existing

regulated product engineering and wider business processes
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B3 stages
Community collaboration and expertise in the APF

The APF harnesses the combined expertise
and decades of experience of UL Solutions
Software Intensive Systems experts,
drawing from the legacy of Method Park,
kVA and Kugler Maag Cie

Our approach to development is highly
collaborative with each new module being
co-developed with a key customer and
reviewed by over ten others, ensuring

the process content meets customers’ needs

In a spirit of giving back, our experts actively
contribute to the INTACS Automotive SPICE,
ISO/SAE and UL standards committees,
helping to shape the standards that the APF
supports

Approved for External Release



B3 stages

A i t A i I Process > Workflows and Activities > Agile Team > SAFe Scrum v6.0.1 @

Deliver

All projects are iterative and e -
Incremental, some are more
iterative and incremental, . ronsne

or more Agile than others — B e

The APF supports both Essential

SAFe 6.0 Agile Ways-of-Working

(WoW) and conventional Project |

and Risk Management, allowinga |
project to choose which approach =" 2 St
they want to use

Appropriate Agile is achieving the right balance and integration between

Agile WoW and regulatory-compliant product engineering

Approved for External Release



Large Solution SAFe alignment to ISO/IEC/IEEE

15288:2023(E) Systems and

B stages

software engineering

System-of-
Interest
1 |
System
System System Element
A Solution Train Flow EARGE SOLUTION ®
% mm SR
Enterprise Government l:w Sobueurgg @ Vision l I
e System System System System
° » Compliance = Pre-Plan v Dotiver Solution @
Enterprise Ja o m = mese NFrs s OKRs Element Element System Element Element System
Solution @ Mgmt Architect SoUmou TNt  Set-Based Solution Train s%;/ﬂoﬂ m_ < . i
Delivery - Backlog Y ’ m
5¥E Roadmap
B(;Jsiness I“I" A,m Continuous Delivery Pipeline = EmE [ I- I T -II 1
Customer Centricity _— Solution Al System System System
° l_- _AGILE RELEASE TRAIN = i‘\T 1] °
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Product @ Product  System Ve — c c c Solution Shared
Delivery \~ Mgmt  Architect ? Lean UX NFRs i D Context Services
"! Design Thinkin B:cﬂ;)g P Release on Demand
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__________ T o e e T L e [
Agile Teams e - =3 @
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" R g:nal;:; Team Iterations -
Scrum Master / Team Coach i;i Backlogs Pl Objectives P '4 4‘\
— /\/\/M Measure
Business & Technology SAFe Team Kanban Architectural Runway & Grow

Leffingwel, et al. © Scaled Agie, Inc.

o Continuous

%‘.“ Learning
SCALED AGILEZ

SAFe
Principles

Core *==™ Implementation
Roadmap

' Values

Lean-Agile DI |can-Agile
Leadership =E Mindset

(——-0

Figure 2 — System-of-interest structure

© ISO/IEC 2023 - All rights reserved
© IEEE 2023 - All rights reserved

™
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flex-engineering®

Approach to system development which
IS elastic in nature and adapts to
customer context

Includes detailed process definition, | ‘
tailoring, automated validation ) == ox @

~ Integration & \‘/;\
} Operational Tests

5 dimensions of tailorability

| KEY ‘ Milestone Decision & SEP Review } Customer Decision Reviews wssmm Cybersecurity

Utilizes Stages with Essential SAFe,
Dassault Magic Cyber Systems Engineer

flex-engineering Enables Speed and Flexibility with Discipline

Approved for External Release



Realizing Flexibility with Discipline: flex-engineering

Single SE Process
One 15288 outcome
Partial fleX “X”

FL=X

LIFE CYCLE SCOPE

f p—

Very Small Entity
= | ightweight process & work
products reflect ISO 29110
— Entry profile

All SE Process
All 15288 outcomes
Full fleX “X”

| Large Organization

;|
d |

” mHeavyweight process & work

~  products reflect full

p <

1 SE SCALE

Iterative
= Continuous planning &
adjustment, system scope
advanced via threads

| ISO/EC/IEEE 15288

Waterfall
= Sequential, planning focused,

T D

full system scope advanced

TECHNICAL MANAGEMENT APPROACH

Low Ceremony

= Continuous or informal review,
focused meetings & artifacts

linearly

High Ceremony

d |

= Stage-gate reviews,

FORMALITY

Model-based
= Architecture-centric,
self-documenting models,
digital threading of info

L
[
L
[
L

w high meetings, high artifacts

Document-based

= Documentation-centric,

DIGITAL MATURITY

(Mde’,ﬂeXeng 04-2

ART Team
PROJECT MANAGEMENT

L

Planning Interval Planning
Guidance
PRACTICE

w ad-hoc threading of info

_udsive BERLIN, GERMANY
SUMMIT 08 - 11'April, 2024

ART Team: Agile Release Train Team
_asdiSAFe STUDIO

Planning Interval Planning Guidance

PI Planning

P
Drag & Drop

Details

The Aglle Manife:

Framework About « Biog ReadMore + SAFe Training
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Process
Methodology
Work instructions
Profiles

Style guide
Validation rules
Templates
Efficiency widgets
Governance

B2 wm £ (e

SCALED AGHLE
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Example Scenarios

Scenario

Title

Description

SAFe Agile

Team

SAFe Agile
Release Train

(ART)

Predictive PM

Scenario #1

Scenario #2

Scenario #3

Scenario #4

Scenario #5

Pure Support Services

Small Solution

Part of Government Team

System Integration

Large System Development

One or a few SE work products
can be the customer deliverable

ManTech developing a small-
scale solution; intended for small
teams and rapid development
(like R&D)

ManTech is part of the
Government team as a
contributor to SE efforts across
lifecycle

ManTech responsible for robust,
rigorous system integration
effort

ManTech responsible for
development of a large system
for the extended product life
cycle; may be system-of-system
work scope

X

-0 r_

-0 r_

-0 r_

=-0r-

=-0r-
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] B stages
Uses Model-Based and Document-Based Practices

- Systems Engineering O)
ENGINEERING

with stakeholders, how to vet the results, or where to do the work. The strategy deals with the

systematic plan of action for implementing the approach consistent with the roadmap.

o _ FIND DETAILS IN
4) Define evaluation criteria based on stakeholder concerns and key requirements.
5) Identify and plan for the necessary enabling systems or services needed to support the Architecture Nene
Definition process.
Ple-pzju-e for architecture MNOTE This includes identification of requirements and interfaces for the enabling system. Enabling
definition NEW systems for architecture definition include tools for collaboration and architecture development, and
architecture reuse repositeries (for architecture patterns, architecture artifacts, reference architectures,
etc.). GUIDANCE SUPPLEMENTS
£) Obtain or acquire access to the enabling systems or services to be used.
NOTE The Validation process is used to objectively confirm that the enabling system achieves its Practices E

intended use for its enabling functions.
C> B
&5 Model Based - Prepare for

Architecture Definition

& Document Based - Prepare for
Architecture Definition

ADDITIONAL DOWNLOADS

MNone available.

Approved for External Release



_ B3 stages
SAFe and SE Integration

ART Backlog Refinement: Agile ART Backlog Refinement: Agile Release Train Backlog Refinement

Release Train Backlog
Refinement

FLOW TABLE GRID

y AZIE Release rain BUusiness Epic Establish |I'ItEﬂ'IItiDI'Ia|'|d
' [Detailed] Acceptance Criteria for
ioile Relesse Train Enabler Enic Featurez and ART Epics

SAFe and SE Workspaces Integrate

Approved for External Release




Solution Debt
Deliberate

Technical debt literature is A
focused on software

Systems engineers worry about Resist
debt incurred at the solution esistance Acceptance
level, spanning the lifecycle,
solution debt

Reckless =« » Prudent

Solution Debt — implied cost of
additional rework across L
disciplines and lifecycle caused Immaturit Realization
by choosing a limited solution y
now instead of using a better —| Slow Decay
approach that would take longer

Debt literature suggests v
mechanisms to evaluate debt Inadvertent

Sources: Clark, 2018; Cognopia, 2024; Ladley, 2020

Approved for External Release



||
Solution Debt Taxonomx
Debt Common Symptoms

Management Debt Inconsistent views of roles/responsibilities, Unchecked resistance to change
Supply Chain Debt Reliance on single sources, Lack of visibility into supply sub-tiers

g Organization Debt Service Debt lll-defined service level agreement, high service switching cost

a People Debt Poor workforce morale, Missing skills or experience

% Social Debt Strained interactions with stakeholders, Soiled reputation internally or externally

% Innovation Debt Lack of differentiating capability, Unbalanced R&D portfolio, Misapplied skills

Approach Debt Process Debt Inefficient process, Undocumented process, Rigid process
Infrastructure Debt Insufficient facilities or equipment, Lack of internal/external collaboration capability
Requirement Debt Unverifiable requirements, Incomplete traceability, Requirement Quality Issues
Architecture Debt .Unintended system .b.ehavior, La.ck of variat.itl)n management, Incomplete architecture, Lack of or
incomplete traceability, lack of interoperability
Design Debt Design for export not considered, Lack of desigh guidance, Multiple sources of truth
Development Debt Technical Data Package Debt Incomplete specification, Inconsistent model methods and style

Security Debt Limited cyber recovery planning, Conflicting classification guides

- User Interface Debt Unnecessary coghitive load on user, Lack of reliable interpretation

é Build & Validation Debt Lack of automated validation suite, lll-defined dependencies

g Code Debt Duplicate code, Poor code metrics, Unmaintainable code, Inefficient code

% Production Operation Uncharacterized value streams, Inability to meet contracted volumes, Unvalidated requirements
Defect Debt Unmanaged backlog, Uncorrected major defects
Test Debt Lack of control and observability points, Unrepeatable test results

Sustainment Debt Technology Debt Ad-hoc technology adoption, Solution no longer effective in intended environment

Obsolescence Debt Surprise lifetime buys, Obsolete inventory
Data Debt Ad-hoc data controls, No data disposal plan, Dark data
End of Life Debt Lack of plan for removal from service

©

Adapted from Source: Alves, et al, 2014.

Approved for External Release
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Solution Debt Management

Table of Contents

%3

Overview of solution debt
Traditional definitions
Common causes
Solution debt taxonomy with de
Program risk management vs.

Solution Debt Matrix

Step 1: Identify current debt

|dentify current program debt
Characterize debt type

Step 2: Evaluate debt

ManTe:ch..

Securing the Future

e e intelligentSE@ManTech.com |

Solution Debt Playbook

December 2023

. . Conta )
Source Debt Type Observation Impact— Fix Cost [$F‘" FactE( Assess impact
Assess fix cost
Machine XYZ Replacement Process Debt Mew process and roles 3 5250 3 Assess contagion factor
Assess source and recipient of
Machine XYZ Replacement Security Debt Increased attack surface 2 S500 4 Assess who pays / who benefit
Assess ability to impact
Machine XYZ Replacement End of Life Debt | Must create a plan 3 850 1 Determine guadrant for improv
Determine structural context
Machine XYZ Replacement People Debt Training required 4 5100 2 Step 3- Link to program assets
Link evaluated debt to program and enterprise risks
Machine X¥Z Replacement Data Debt Determine handling of new data 5 5250 5 Link evaluated debt to guardrails
PLC 123 Upgrade Process Debt Mew process and roles 3 $20 3 Step 4: Develop debt reduction plan
Develop debt reduction activities
PLC 123 Upgrade People Debt Training required 4 5120 2 Assess timeline and resourcing
Document debt reduction plan
PLC 123 Upgrade Security Debt Increased attack surface 2 5400 4 Step 5: Execute the debt reduction plan

Program and enterprise metrics
P-D-C-A Cycle

Approved for External Release




B2 stages
Solution Debt Management Implementation

Example for Scaled Agile Framework (SAFe)

s Agile Team

PROJECT MANAGEMENT

r s = Workflows and Activities > Agile Team

Team Backlog Refinement Team Bac klog REﬂ nement

FLOW TABLE GRID

SAFe Scrum

@ Approved for External Release




st
Solution Debt Management implementation o

Example for Predictive Project Management

Predictive Project Managem... )
PROJECT MANAGEMENT o
Process = Workflows and Activities > Project Management
Risk Management Process Ris k Mana ge ment Process

FLOW TABLE GRID

Inputs

Approved for External Release



B3 stages

ManTech and UL Solutions collaborated
to develop Essential SAFe® support
within Stages

Rearchitected ManTech processes to
Integrate Essential SAFe with systems
engineering (SE) scenarios

Executive
Summary

Extended Essential SAFe to support
solution debt which is more
comprehensive than technical debt

Approved for External Release
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For additional information contact:

Intelligent Systems Engineering Team, intelligentSE@ManTech.com
Steven Beard, UL Solutions, Steven.Beard@UL.com
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