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DoD Systems Acquisition: Then A’\USG’\R

AFOCUS On fleldlng Svstems Figure 3. Model 1: Hardware Intensive Program
A Hardware-intensive: Major - T -
weapons platforms . Validation  Deciion R e ion (108 FOQ)
A Follows traditional, V-Model of e\ / \ [
systems engineering A Sx\ A Q
A Software components utilize B swsnmen .I
Waterfall methodologies e
AUseful for fielding systems with
stable capabilities and long life

cycles
AF-16 (1974 ->)
AUSS Nimitz (1975 ->)
A Individual Master File (1960s ->)

*Operation of the Defense Acquisition System (DoDI 5000.02, 2017)



DoD Systems Acquisition: Now

Figure 6. Model 4: Accelerated Acquisition Program
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Figure 5. Model 3: Incrementally Fielded Software Intensive Program
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DoD Systems Acquisition: Now (cont.) A’\USG’\R

AFocus on fielding capabilities
AMix of software and hardware, System of Systems approaches
AUtilizes Agile Systems Engineering
A Software components utilize Agile Development and DevOps concepts
A Short life cycles (Windows XP = 7 years, iOS 1.0-12.0 = 10 years)

AChallenges
AManaging Risk: Mor e expensi ve, | ess t1 me t
AManaging Complexity: Sub-systems as machines vs. natural systems
AEnsuring Rigor: Document vs. Model-Based Systems Engineering

AOpportunities
AFlexibility: Agile SE, Agile Software Dev allows for course correction
AUser feedback: Feedback (good and bad) travels fast!
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Defining HSI: DoDI 5000.02

@ HUMAN SYSTEMS INTEGRATION DOMAINS

MANPOWER

Determining the most efficient and cost-effective mix of manpower and contract
support necessary to operate, maintain, provide training and support the system.

HUMAN FACTORS ENGINEERING

The integration of human characteristics into system definition, design, development,
and evaluation to optimize human-system performance under operational conditions.

TRAINING

Developing efficient and cost-effective options that enhance user capabilities and
maintain skill proficiencies for individual, collective, and joint training of operators and
maintainers.

PERSONNEL

Determining and selecting the appropriate cognitive, physical, and social capabilities
required to train, operate, maintain, and sustain systems based on avjilable personnel
inventory or assigned to the mission.

SAFETY AND OCCUPATIONAL HEALTH

Consider environmental, safety and occupational health in determining system design
characteristics to enhance job performance and minimize risks of iliness, disability,
injury and death to operators and maintainers.

HABITABILITY

Establishing and enforcing requirements for individual and unit physical environments,
personnel services, and living conditions, to prevent or mitigate risk conditions that
adversely impact performance, quality of life and morale, or degrade recruitment or
retention.

FORCE PROTECTION AND SURVIVABILITY

Impact system design (e.g., egress, survivability) to protect individuals and units from
direct threat events and accidents, including chemical, biological, and nuclear threats.

@€

Key activities

A Conduct tradeoffs between domains (tailored HSI) Retrieved from:

A Ensure that all user types represented: operator, http://www.armygl.army.mil/HSl/files/Domains.pdf
maintainer, support




Defining HSI: A rvsonr
INCOSE HSI Working Group A e

AR T hrgerdisciplinary technical I Py
and management process for ot e (S
integrating human organizational N o
considerations within and across ' | G

all elements of a socio-technical et N

system during its whole life cycle s s, ef

to improve its safety, performance, = - -lwel--00 dgmnams T Sy

Physics | | asa Systemic Endeavor

a n d CO mf Ofr t ] (\) Mathematics

Aé OR
. - - PPN T *Retrieved from: INCOSE
AA specialty engineering discipline HS! webinar (Dr. Guy Boy,

ASomething thatgetsauto-c or r ect ed t o3u§i2p48 S o .




HSI Objectives to Adapt to Agile A Auscar
SE/ Devel opment é succé€éssfu

N\

AChall enging fHSI Il n name onl yo
ATends to occur when HSI mentioned only in documentation
AMissing/weak user-centered requirements (need to be baked in)

AEnsure timely HSI inputs to systems engineering artifacts
ARespecting organizational boundaries and timelines
AProviding product-centered value within HSI Domains and between

stakeholders

AAvoiding the perception of gold plating (excess HSI tasking)

AOpportunity cost for critical Syst
system to I ntegrate I f program 1 s

A Short-term thinking tarnishes reputation of the HSI enterprise
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Discuss: What are some adaptation challenges
as you conduct systems engineering in your
organization?




DevOps: A Partnership A AUSGAR

AiDevOps is a setAWbyfDeyDps@cti ces

that automates the processes A Part of the PEO C4l 7-pillar Digital
between software development Execution Plan
and |I' T teamseof* A Natural progression for business

systems (PEO EIS)

A Captures the essence of
Interdisciplinary efforts

ACAMS: Culture, Automation,
Measurement, Sharing [Willis &
Edwards, 2010]

AiThe Three Ways?o
A Adopt Systems Thinking Dev 3 Ors
A Amplify Feedback Loops
A Create a culture of Continual *https://www.atlassian.com/devops/
Experimentation **DevOps images retrieved from https://itrevolution.com/the

three-waysprinciplesunderpinningdevops/



Use Case Templates and Assumptions A AUSGAR

AMini-use Case structure (a retrospective)
APresent key DevOps technical pract

ADescribe lessons learned on applying (or not applying) each of the
Ways to HSI in Systems Engineering

AProvide a solution (or a call to action)

UX
AAssumptions (for these use cases only) S
AHFE = HSI (one-domain integration) .
AUser Experience (UX) is a reasonable . DX
approximation to HFE in software-intensive

*https://uxdxconf.com/model
systems

Al t 6 s al Design®OpsQIXBX*, assumed to fit the generic process




The First Way: Adopt Systems Thinking /' A auscar
Mindfulness of Flow e

AEmphasizes system/global performance
(vs. siloed/local performance) s

APrevent defective work from being
sent downstream

AContinuous delivery i ~50 deploys/day @ Etsy

AMin-use case 1.1: The #t h,
ARequirements/prototype sponsor
ADevelopment authority
A Operations/sustainment

AMini-use case 1.2: The andon cord @ Toyota

*DevOps images retrieved from https://itrevolution.com/tiiaree-waysprinciplesunderpinningdevops/




The First Way: Systems Thinking / Flow A auscar
(cont.) R NUSGAR

TABLE 1
LEVELS OF AUTOMATION OF DECISION

ASOlutionS AND ACTION SELECTION

HIGH 10. The computer decides everything, acts autonomously, ignoring the human.

A U nderStand relatlonShlpS 9. informs the human only if it, the computer, decides to
between local and system-level metrics 8 informs the human anly i asked, or

AAutomate* (as much as possible) e s
user-centered testing PRSP ——
AEstablish a swarm mentality in o AR
solving problems 2 The compater offes a complee se of deciion/action allematives, ar

LOwW 1. The computer offers no assistance: human must take all decisions and actions

Parasuraman, Sheridan,\&ickens(2000). A Model for
Types and Levels of Human Interaction with Automation.

ADiscuss: How do you communicate and declare risk
downstream in your work?



The Second Way: Amplify Feedback A nuscnr
LOOpS AR TeLiNOLoBES, ING

AShorten and amplify feedback loops
to make necessary corrections

AEmphasize collaboration over process

AMini-use case 2.1: BETA prototype for a Navy HR system
AEnd-user involvement in sprint demonstrations
AMultiple organizations, design integrations/dependencies

ALessons learned
AApply Lean UX principles
AChallenge the notion of centralized design leadership
ARely on design hypotheses instead of pixel-perfect designs
ADi scuss: Whatpls fyeacurd fitpiaxpe?l

DevOps images retrieved from: https://itrevolution.com/tileree-waysprinciplesunderpinningdevops/



