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Purpose and Topics

e Purpose
— Introduce new International product highlighting recommended
practices for addressing SoS considerations in the engineering
of systems
e Topics
— Background
— Motivation
— Objective, Audience and Use Concept
— Methodology
— Structure, Tables, Elements
— Examples
— Exploitation and Feedback
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e The Technical Cooperation Program (TTCP):

— An “international organization that collaborates in defence scientific
and technical information exchange; program harmonization and
alignment; and shared research activities for the five nations.”
http://www.acq.osd.mil/ttcp/

— United States, United Kingdom, Canada, Australia, New Zealand

« Technical Panel 4 (TP-4): “Systems Engineering for
Defence Modernization”

— Joint Systems Analysis (JSA) Group; US, UK, Canada, Australia

e TP-4 SoS Workstream

— Provides a unique venue of national technical expertise providing
peer review, consultation on approaches to common problems not
otherwise available

— Enables each nation to better address challenges informed by
broader experience

%gg%’iﬁiﬁggf; eeeee Distribution Statement A — Approved for public release by OSR on 10/10/2014, SR Case # 15-S-0073 applies. Distribution is unlimited.



Background:
Prior S0S Workstream Activities
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* Reviewed US SoS SE < Identified SoS artifacts to » Collected feedback to
concepts; CA Joint support shared understanding implementers view of
Fires experience of application of SE to SoS SoS SE ‘wave model’

 Result: TTCP Internal Result: IEEE paper » Result: IEEE Paper
Product

Resources: http://www.acq.osd.mil/se/initiatives/init_sos-se.html
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Motivation for Recommended
Practices

« Today almost all defense systems are part of one or
more SoS

e Despite recognition of the importance of SE for SoS,
all four nations’ acquisition processes focus on
systems

 Faillure to consider SoS context early and throughout
acquisition can result in significant risk to the
effectiveness and successful fielding of the system

The nations identified a need for a tool to assist systems

engineers and acquisition programs to address SoS
considerations during the acquisition lifecycle
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Objective, Audience and Use
Concept

 Objective
— Bring together the collective knowledge from across the nations

regarding SoS considerations at key points in the system
development process

e Audience

— Systems engineers, program managers and acquisition
oversight organizations in government and industry who are
engaged in the development of defense systems in particular,
but they apply more generally across large systems in other
domains as well

e Use Concept

— Users will adapt the information to incorporate So0S
considerations at key points in the systems development
process as they relate to their particular system acquisition and
engineering processes
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Project Methodology

e |terative collaborative

Exp',!?;giory Cor;izr;teual Dev;l;g:’nent pr%(tj:;gm Utilization Stage d eV el O p m e n t
P - e — Each nation contributed
T I‘ T I‘ L) T their knowledge and
niti Requirements Test In-Service . .
Review Review eadiness Review(s) experience | nto the
Alternatives Design | Review  pp
Review Review Configuration common fram ewo rk

Review

— lterative releases for
review and feedback
over a 3-year period

_ _ — Included engagement
 Focus on key points in development  with external SE

— Key lifecycle review points were used to organizations for
organize the information comment and feedback

 NDIA SE Division
e INCOSE SoS WG

o Standards-based framework
— 1SO 15288 used as the lifecycle framework
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Product Structure

Utilization Stage
Exploratory Conceptual Development Production
Stage Stage Stage Stage
Support Stage
Va N\
. B - e Structured as a
Initial Requirements Test In-Service
Review Review eadiness Review(s) .
series of tables
Review Review Configuration
Review

focused on each
| of the selected
| review points

— Initial Review

Table 1: Initial Review

S = .
- N — — Alternatives
Review Point  Initial Review - .
State of Program at this Review Point | aev I eW

Gap or nead has been identified by users and a range of potential solution options has been identified; an initial decision is nesded about whether
to proceed with actions to infiate a possible system acquisition/ modification at this time, and to proceed to solution altematives formulation and
assessment. The purpose of the review is to assess whether the program is technically ready for a commitment to formally explore alternatives for

.
addressing gaps and needs, through means ranging from paper exercises and modeling, fo competitive prototyping. R e q u I r e m e n t S
.

Information Available at this Review Point

« Statement of Capability Deficiency R eV I eW

o Gap(s) or nesd(s) are described in terms understandable to reviewers (mission performance impact, cost, obsolescence efc), are
quantified if possible and qualified to the extent they have specific impact to current missions or mission threads, or operational
risk to cor ialized future missi (if left unaddressed). This includes operational tasks expected to be performed by the - =
human element of the system, and how the human element will interact with the proposed gap-filling system. - D e S I n R eV I eW

o Architectural artifacts that model the capability gap in terms of desired mission effects and outcomes, tasks to be performed, the
political, military, economic, social, infrastructure, and information conditions under which this must take place and quantitative
metrics to be achieved for the effects, outcomes, and task performance.

o  Operational vignettes for current or possible future systems that addresses evolution of, or new, doctrine (if applicable)

o Description of the how the users propose to conduct the future mission operations (if different from cument). H
o Report of user experience with cument systemis), indicating what cannot be done due to gaps or unfilled needs, ideally at both the — n - e r V I C e S
inal level, and tact ing level.

o Performance reports or artifacts that indicate shortfalls or inability to meet performance goals using current system(s). R eV i W S
= Option Set for Consideration

— o Initial record of candidate materiel solutions and attributes that should address gaps/needs.

Initial Review Table 1-1

17! NDIA SE Conference

10/30/2014 | Page-8 Distribution Statement A — Approved for public release by OSR on 10/10/2014, SR Case # 15-S-0073 applies. Distribution is unlimited.



Contents for Each Review Point

Review Point; Review Name

%« -
State of Program at this Review Poimt:

This section describes the acguisition program as you would expect it at this review point including what has been accomplished so far and what
nest steps are anticipated.

Information Available at this Review Point

* This section lists the information about the system which you would expect to be available at this review point

System Issues at this Review Point

| Questions

This section lists the types of guestions which are typically asked at this point to assess whether the system development is
mature enough to proceed further.

So5 Issues Impacting the Systemn

area.

addressed at
this review point

[Prenvious Renviewf

ssue

successiully
addressing the issue

question has been
addressed

Area Questions Benefits Risks Evidence/Metrics Potential
Actions/Mitigations

lssues are Specific The value of The rizk the program What you should look for to | Things you can do

grouped by questions to be addressing the will face without assess whether the mitigate the risks if the

guestion has not been
addressed

So5 Supporting Technical Base

= The types of system of systems level technical information ideally available to support addressing these SoS considerations for individual

systems
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System Context

« Addressed the following at
el each Review Point:

f Suppert Stags
Review Point:  Review Name

State of Program at this Review Point: » - What WOUId be expeCted Of an

;I;; :teec;i:grtleasncg;;ztt::. acquisition program as you would expect it at this review point including what has been accomplished so far and what acq u iS iti On prog ram at th IS
Information Available at this Review Point reVI eW pOI nt?

+ This section lists the information about the system which you would expect to be available at this review point

System Issues at this Review Point - What aCtIVItIeS have been

| Questions
This section lists the types of questions which are typically asked at this point to assess whether the system development is CO m p I ete d an d Wh at are th e

mature enough to proceed further.

505 Issues Impacting the System neXt aCtIVItleS antICIpated?

Area Questions Benefits Risks Evidence/Metrics Potential

Actions/Mitigations » — Information eXpectEd to be

Issues are
grouped by
area.

Specific The value of The risk the program ‘What you should look for to | Things you can do .
stions to b ddressing th ill 1 ithout sess whether th itigate the risks if th
gg;relsosned (;t ° ;sur: e swdcciii,ftrlly > Zﬁ:jon h:s :;ene :::eg?ioil h:snnot bee: aval I ab I e fo r th e SySte m
[Pravious Review) reflectlng ItS Stage Of
SoS Supporting Technical Base development

"  The types of system of systems level technical information ideally available to support addressing these SoS considerations for individual
— — — Typical questions used to
Provide context for users to position assess system maturity at

review point In their local context and each review point are provided
translate information to their own here.
acquisition process
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SoS Considerations

Stage Shge Stage Sy

Review Point:  Review Name

* -
State of Program at this Review Point:

This section describes the acquisiion program as you would expect it at this review point including what has been accomplished so far and what
nest steps are anticipated.

Information Available at this Review Point

*  This section lists the information about the system which you would expect to be available at this review point

System Issues at this Review Point

[ Questions |
This section lists the types of questions which are typically asked at this point to assess whether the system development is

re enough f further.
mpa em

Area Questions Benefits Risks

Evidence/Metrics Potential

Actions/Mitigations
lssues are Specific The value of The risk the program What you should look for to | Things you can do
grouped by questions to be | addressing the will face without assess whether the mitigate the risks if the

addressed at issue successiully question has been question has not been

area.

this review point addressing the issue addressed addressed

[Previous Review|
SoS Supporting Technical Base
* The types of system of systems level technical information ideally available to support addressing these SoS considerations for individual

systems

4

» SoS Supporting Technical Base

— The types of system of systems level
technical information ideally available to
support addressing these SoS
considerations for individual systems

4 Areas of Consideration

— Capability, Technical, Management &
Cost

Questions

— Formulated in terms of questions which
should be addressed when reviewing
systems at each review point; note
some question appear in multiple
reviews

» Benefits
— Benefit to the system of addressing
these SoS questions
Risk
— Risks associated with failing to
successfully address the SoS questions

Evidence/Metrics

— Information or artifacts that provide the
information needed to address the
questions

|$ Potential Actions/Mitigations

Possible mitigating actions when the
guestions are not satisfactorily
addressed
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Example: Technical Consideration
at Initial Review

Area Questions Benefits Risks Evidence/Metrics Poteniial
Actions/Mitigations

Technical Have the external Early identification If there is Lists of external Identify and contact
stakeholders or of key external inadequats stakeholders and of potentially affected
external parties impacted by | understanding of dependent systems stakeholders.
systems/infrastructure | the new system and | the systems and their proponents
affected been their ability to affect | context for the and resource sponsors, | Stakeholders identify
identified? and provide the acquisition, the risk including maintainers subject matter experts
This includes bath resources for the is that the selected | for in-service systems. | (SMEs).

needed changes will | solution may not be

i- Systemsi/services on

. provide a realistic feasible due to ]
which the new or . . Early list of
upgraded system planning basis for needs of assumptions and
UEEEHUS' and the system stakeholders of q ; .
i ’ . . development. affected systems ar Ependencies.
ii. Systems/services Including an inability to

that depend on the

identification of any | adjust asscciated
new or upgraded

potential or current | systems to address

system. shared capability gaps.
developmental
Is there an costs and

understanding of the dependencies tools.
ability to influence

resource changes in
associated systems,
infrastructure, or non-
material factors?
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Example: Technical Consideration
at Initial Review

Area Questions Benefits Risks Evidence/Metrics Poteniial
Actions/Mitigations
Technical Have the external Early identification If there is Lists of external Identify and contact
of key external inadequata potentially affected

Conceptual Development
Stage Stage

Support Stage

Is there an costs and

understanding of the dependencies tools.
ability to influence

resource changes in
associated systems,
infrastructure, or non-
material factors?
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Example: Technical Consideration
at Initial Review

Area Questions Benefits Risks Evidence/Metrics Poteniial
Actions/Mitigations
Technical Have the external Early identification If there is Lists of external Identify and contact
stakeholders or of key external inadequats stakeholders and of potentially affected
external parties impacted by | understanding of dependent systems stakeholders.
systems/infrastructure | the new system and | the systems and their proponents
affactad been their ability to affect | context for the and resource sponsors, | Stakeholders identify
identified? and provide the acquisition, the risk including maintainers subject matter experts
resources for the is that the selected | for in-service systems. | (SMEs).
needed changes will | solution may not be
provide a realistic feasible due to ]
. planning basis for needs of Early I'St_ of
TeC h n | C al the system stakeholders of assumptmn; and
development. affected systems ar dependencies.

1 1 Including an inability to
CO n S I d eratl O n identification of any | adjust associated
potential or current | systems to address
shared capability gaps.

developmental

casts and

understanding of the dependencies tools.
ability to influence

resource changes in
associated systems,
infrastructure, or non-
material factors?

Is there an
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Example: Technical Consideration
at Initial Review

Area Questions Benefits Risks Evidence/Metrics Poteniial
Actions/Mitigations
Technical Have 3 Early identification If there is Lists of external Identify and contact
stakehol of key external inadequats stakeholders and of potentially affected

o fant systems stakeholders.
QueSthnS Bir proponents

bource sponsors, | Stakeholders identify
g maintainers subject matter experts

Have the external stakeholders or external ervice systems. | (SMES).
systems/infrastructure affected been identified?
t of

This includes both ptions and

i. Systems/services on which the new or
upgraded system depends; and

ii. Systems/services that depend on the new
or upgraded system.

- |s there an understanding of the ability to
influence resource changes in associated
systems, infrastructure, or non-material
actors?
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Example: Technical Consideration
at Initial Review

Area Questions Benefits Risks Evidence/Metrics Poteniial
Actions/Mitigations
Technical Have the external Early ion If there is Lists of external Identify and contact
stakeholders or of key Rl inadequats stakeholders and of potentially affaected
external parties ted by | understanding of dependent systems stakeholders.

broponents
rce sponsors, | Stakeholders identify

aintainers subject matter experts
ice systems. | (SMEs).

Benefits

Early identification of key external
parties impacted by the new system f
and their ability to affect and provide
the resources for the needed changes

will provide a realistic planning basis

for the system development. Including
identification of any potential or current
shared developmental costs and tools.

material factars?
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Example: Technical Consideration
at Initial Review

Area Questions Benefits Risks Evidence/Metrics Potential
Actions/Mitigations

Lists of external Identify and contact
stakeholders and of potentially affacted
dependent systems stakeholders.

Technical Have the external Early identification
stakeholders or of key external
external parties impacted by
systems/infrast
affected been
identified?
This includes b

e |f there is inadequate understanding of
bt the systems context for the acquisition,

upgraded systs

wisaaul the risk is that the selected solution

ii. Systems/se

ipmere may not be feasible due to needs of
il stakeholders of affected systems or an
s inability to adjust associated systems
ek to address capability gaps.

resource chang

associated systems,

infrastructure, or non-
material factors?

ehalders identify
ect matter experts
Es).
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Example: Technical Consideration

at Initial Review

external
systems/infrastructure
affected been
identified?

This includes both

i- Systemsi/services on
which the new or
upgraded system
depends; and

ii. Systems/services
that depend on the
new or upgraded
systam.

Is there an
understanding of the
ability to influence
resource changes in
associated systems,
infrastructure, or non-
material factors?

parties impacted by
the new system jiia
their ability to a
and provide the
resources for ths
needed changes
provide a realist

understanding of

Evidence

Area Questions Benefits Risks Evidence/Metrics Potential
Actions/Mitigations
Technical Have the external Early identification If there is Lists g Identify and contact
stakeholders or of key external inadequats stakehol d of potentially affected

stakeholders.

Lists of external stakeholders and of

demtrbe Jependent systems and their

the system
development.
Including
identification of 4

potential or currg SYStemS.

shared
developmental
costs and

dependencies td dependenC|eS-

proponents and resource sponsors,
including maintainers for in-service

Early list of assumptions and
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Example: Technical Consideration
at Initial Review

Area Questions Benefits Risks Evidence/Metrics Potential

Technical Have the external Early identification If there is Lists of extaernal
stakeholders or of key external inadequate stakeholders and of
external parties impacted by | understanding of
systems/infrastructure | the new system and | the systems Egnm "
a}f;ected been their ability to affect | context for the M Itlgatlons
identified? and provide the acquisition, the risk
This includes both resources for the is that the selected

i- Systemsi/services on

needed changes will | solution may not be Identlfy and COntaCt
. provide a realistic feasible due to =
Wh'ch;hj ne*.';r or planning basis for nesds of pOtentIa"y aﬁeCted
sgg;andz :;’;3 &m the system stakeholders of 1 Stakeh0|deI'S
) P ! . . development. affected systems ar "
ii. Systems/services Including an inability to

that depend on the identification of any | adjust associated StakehOIderS identify
new or upgraded potential or current | systems to address .
subject matter experts

system. shared capability gaps.

developmental
Is there an costs aF:m (SM ES) .
understanding of the dependencies tools.
ability to influence
resource changes in
associated systems,
infrastructure, or non-
material factors?
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Example: Capability Consideration
at Requirements Review

Area Quesions Beneifii= Risks Actions/Mitigations
Capabilities Iz the SoZ context A clear, earty undarsiznding If there is no Written system Develop and validate

now users exped o
use the mew Sysiem,

description of how
the users will conduct

description of howe
the wusers will
condudct the

of the system's context and
it= potential impact on system

Cleady defined in the
updated description of

nowy the users will
conduct the cperation
and how tha system
will be u=ed in this
context and in the user
statemant of nesd?

Has this changed =inca
tihe last review? s
Fnd Afemative
Heviaws]

requirements and

dependencies will provide a
=olid basis for development of
a3 system which will mest user

neecs.

operation 25 context
for system use, the
risk is that the
requirerments and
dependencies may
oe missed
notentially lzading
o

# an ineffective
system;

»  unexpecied
nigher costs;

» =schedule slips

¢ jog narrcw 3
de=scription of
higw thie users
will conduct the
operation and
niow thie system
will be usad in
this context to
coreer the full
requirement or to
=nakle emergant
oehavior.

thie operation with &
Clear dalineation of
niow thie mewr system
wall waorks im comtaxt of
othar systems and
505 operational
context.

cleady identifying the
ey elemants
axternal to the
oroposed system and
thieir impact on
=ystem afirbutes and
functionality, a=s well
as impacts of tha
=ystem on these
axternal faciors.

Ensure compatibility
with description of
hiow thie users will
conduct the cperation
owerzll, induding the
athear systems
supporiing the
operation
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Example: Capability Consideration
at Requirements Review

) Potential
Capabilities I= tha So2 contaxt A clear, earty undarsiznding If there is no Witten system Develop and validzte
Cleady defined in the of the system's context and description of howe description of how hiow users expect to
updated description of | its potential impact on system | the wusers will thie users will conduct | use the new system,
e . I . . . . e e

Conceptunal Development
Stage Stage

Requirements Review 4

will conduct the
operation and
hiow the system
will ke usad in
this comtext to

operation.

coreer the full
reguirement or to
=nakle emergant
behavior,
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Example: Capability Consideration

at Requirements Review

Cleady defined in the
updated description of
niow thie users will
conduct the cperation
and how tha system

of the system's context and

it= potential impact on system
requirements and
dependencies will provide a
=olid basis for development of

Capability

Consideration

description of howe
thie users will
conduct the
operation 25 context
for system use, the
risk is that the
requirerments and
dependencies may
oe missed
notentially lzading
o

# an ineffective
system;

»  unexpecied
nigher costs;

» =schedule slips

¢ jog narrcw 3
de=scription of
higw thie users
will conduct the
operation and
niow thie system
will be usad in
this context to
coreer the full
requirement or to
=nakle emergant
oehavior.

description of how
thie users will conduct
thie operation with &
Clear dalineation of
niow thie mewr system
wall waorks im comtaxt of
othar systems and
505 operational
context.

_ Poiential
Capabilities Iz the SoZ context A clear, earty undarsiznding If there is no Written system Develop and validate

how users expedt to
use the new system,
cleady identifying the
ey elemants
axternal to the
oroposed system and
thieir impact on
=ystem afirbutes and
functionality, a=s well
as impacts of tha
=ystem on these
axternal faciors.

Ensure compatibility
with description of
hiow thie users will
conduct the cperation
owerzll, induding the
athear systems
supporiing the
operation
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Example: Capability Consideration
at Requirements Review

Capabilities I= tha 57 < A clear, earty undarsiznding If there is no Witten system Develop and validzte
Clearif— e of the system's context and description of howe description of how hiow users expect to
updatad iom of | its potential impact on system | the wusers will thie users will conduct | use the new system,

cleady identifying the
. i ey elemants
Ques‘“ons external to the
oroposed system and
thieir impact on

=ystem afirbutes and
functionality, a=s well

Is the SoS context clearly defined in the

as impacts of tha

updated description of how the users will Zretom o these
conduct the operation and how the system ssmal e

will be used in this context and in the user b
statement of need? rowhe szl

owerzll, induding the
athear systems

Has this changed since the last review? S tne
[Initial and Alternative Reviews]

coreer the full
reguirement or to
=nakle emergant
behavior,
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10/30/2014 | Page-23 Distribution Statement A — Approved for public release by OSR on 10/10/2014, SR Case # 15-S-0073 applies. Distribution is unlimited.



Example: Capability Consideration

at Requirements Review

A clear, early understanding of the
ey SYyStem’s context and its potential
g Impact on system requirements and

dependencies will provide a solid basis

for development of a system which will

meet user needs.

hiow the system
will ke usad in
this comtext to
cover the full
reguirement or to

=nakle emergant
behavior,

) Potential

Capabilities I= tha So2 contaxt Aclear, & <gtanding If there is no Witten system Develop and validzte

Cleady defined in the af the syés =t and description of howe description of how hiow users expect to

updated description of | its potential on system | the wusers will thie users will conduct | use the new system,

hiow =tion with 2 cleady identifying the

cond B f t ineation of ey elemants

and hy new system axternal to the

will b e n e I S in contexd of | proposed system and

conts stems and thieir impact on

state raticnzl system afirbutas and

functionality, a=s well
as impacts of tha

=ystem on these
axternal faciors.

Ensure compatibility
with description of
hiow thie users will
conduct the ocperation
owerzll, induding the
athear systems
supporiing the
operation.
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Example: Capability Consideration
at Requirements Review

Iz the So0% context A clear, earlty understanding Witten system Develop and validate
Cleady defined in the of the system's context and = description of how hiow users expect to
updated description of | its potential impact on system : thie users will conduct | use the new system,

If there is no description of how the users will conduct the
operation as context for system use, the risk is that the
requirements and dependencies may be missed, potentially
leading to:
« an ineffective system,;
 unexpected higher costs;
 schedule slips;
 too narrow a description of how the users will conduct
the operation and
how the system will be used in this context to cover
the full requirement or to enable emergent behavior.
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Example: Capability Consideration

at Requirements Review

Cleady defined in the
updated description of
niow thie users will
conduct the cperstion
and how tha system
will be w=ed in this
context and in the user
statemant of ne=d?

of the system's context and
it= potential impact on system

description of howe de
thie users will

Evidence

Written system description of
how the users will conduct the

Has this changed =inca
tihe last review? s
Fnd Afemative
Heviaws]

In context of other systems and
SoS operational context.

hiow the system
will ke usad in
this comtext to

coreer the full
reguirement or to

=nakle emergant
behavior,

. Potential
Capabilities Is the SoS context A clear, earty undarsiznding If there i= no Writte Develop and validzte

hiow users expect to
use the mew system,
e= e centifying the

on these
| faciors.

operation with a clear delineation
of how the new system will work

comipatibility
=cripfion of

E users will

the cperation
including the
prstems
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Example: Capability Consideration
at Requirements Review

) Potential

Capabilities I= tha So2 contaxt A clear, earty undarsiznding If there is no Witten system Devely @lidztz

Cleady defined in the of the system's context and description of howe description of how N —=t f

updated description of | its potential impact on system | the wusers will thie users will conduct | use the Eystem,

A . i . . .

conduct

and haw 141 1

et Mitigations

context 3

i Develop and validate how users expect to use the

el NEW System, clearly identifying the key elements

aaiis external to the proposed system and their impact on
system attributes and functionality, as well as

Impacts of the system on these external factors.

Ensure compatibility with description of how the

users will conduct the operation overall, including
the other systems supporting the operation.

behavior.
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Example: Management

Consideration at Design Review

acknowdedged SoS5
management, then
what managemeant
arrangemsnts have
besn made with othear
systems which impact
this system? Have
these arrangemsants
been implemantad?

fAfamatives Relviaw
and Requiremeants
Rewiewf

arrangemsants with
other systems early
in developmeant can
provide a key
foundation of
collaborative effors
throughout the
gystem
development.

wiorkl with other relevant
systems managers as
members of a system of
systems community, the
risk is that the system
solution will not be
compatibla with the
current and future
direction of the So05,
and will not be
aperationally suitable or
will incur added costs
and time for necessary
revork,

arrangemsants with the
relevant systems in the
form of formal

agreement, and a
cooperative action plan to
support the development
af system requiraments,
implementation, test, afc.

Area Questions Benefits Risks EvidenceMetrics _ Potential
Actions/Mitigations
Management | If there is no Establishing If vou do not arange to | Managemsnt Engage with the managers

ar systems engineers of
the relevant systems, o
ensure that plans for the
system in guestion align
with those of the other
constifuent systems.
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Example: Management

Consideration at Design Review

what managemeant

Exploratory
Stage

in developmeant can

Conceptual
Stage

members of a system of

Development
Stage

Design Review

Production

form of formal

Area Questions Benefits Risks Evidence/Metrics _ Potential
Actions/Mitigations
Managemeant | If there is no Establishing If wou do not arrange to | Management Engage with the managers
acknowdedged So5 arrangemsants with workl with other relevant | arrangemeants with the ar systems engineers of
management, then other systems early | systems managers as relevant systems in the the relevant systems, o

ensure that plans for the

Utilization Stage

Stage

Support Stage
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Example: Management
Consideration at Design Review

Area Questions Benefits Risks Evidence/Metrics _ Potential
Actions/Mitigations
Managemeant | If there is no Establishing If wou do not arrange to | Management Engage with the managers
acknowdedged So5 arrangemsants with workl with other relevant | arrangemeants with the ar systems engineers of

management, then other systems early | systems managers as relevant systems in the the relevant systems, o
what managemeant in developmeant can | members of 3 system of | form of formal ensure that plans for the
ATangemeants haye j wstems community, the | agreement, and a system in guestion align
sk is that the system cooperative action plan to | with those of the other
olution will not be support the development | constituent systems.
ompatible with the af system reguirements,

M an ag e m e n t urrent and future implementation, test, efc.

irection of the Sok5,

Consideration nd will not be

perationally suitable ar
ill incur added costs
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Example: Management

Consideration at Design Review

work with other relevant

Questions

If there is no acknowledged SoS
management, then what

management arrangements have
been made with other systems

arrangemsants with the
relevant systems in the
form of formal

agreement, and a
cooperative action plan to
support the development
af system requiraments,
implementation, test, afc.

Area Questions Benefits Risks EvidenceMetrics _ Potential
Actions/Mitigations
Managemeant | If ther Establishing If vou do not arange to | Managemsnt Engage with the managers

ar systems engineers of
the relevant systems, o
ensure that plans for the
system in guestion align
with those of the other
constituent systems.

which impact this system? Have
these arrangements been
Implemented?
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Consideration at Design Review

Example: Management

Establishing arrangements with other

Benefits

| systems early in development can
| provide a key foundation of

collaborative efforts throughout the

system development.

i formal

ent, and a

rative action plan to
the development
2m requiraments,
entation, test, stc.

Area Questions Benefits Risks EvidenceMetrics _ Potential
Actions/Mitigations
Managemeant | If thers iz no Estapy If wou do not arrange to | Management Engage with the managers
acknowdedged So5 AT Y workl with other relevant | arrangemeants with the ar systems engineers of
femant then = =t 21 3 zlevant systems in the the relevant systams, to

ensure that plans for the
system in guestion align
with those of the other
constituent systems.
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Example: Management
Consideration at Design Review

management, then
what managemeant
arrangemeants have
been made with cth
systems which impa .
e heudaeld If you do not arrange to work with other
these_arrangements
LBl relevant systems managers as members
A2l of a system of systems community, the
and Regquirameants . . . .

risk is that the system solution will not

Reviewi
be compatible with the current and future

Area Questions Benefits Risks Evidence/Metrics _ Potential
Actions/Mitigations
Managemeant | If there is no Establishing If wiou gp Wge to | Management Engage with the managers
acknowdedged So5 arrangemsants with WOk BT Elevant | amangemeants with the ar systems engineers of

caleant systams, to
B that plans far the

in guestion align

ose of the other

ent systems.

direction of the SoS, and will not be

operationally suitable or will incur added
costs and time for necessary rework.
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Example: Management
Consideration at Design Review

Area Questions Benefits Risks Evidence/Metrics _ Potential
Actions/Mitigations
Managemeant | If there is no Establishing If wou do not arrange to | Manage Engage with the managers
acknowdedged So5 arrangemsants with workl with other relevant i il ar systems engineers of
management, then other systems a3 aaiW et = ha roloniant ovctame fo
what managemeant in developmeant ca

arrangements have provide a key EV | d ence

been made with other | foundation of
systems which impact | collaborative effo

RGN L Management arrangements with the

these arrangemsants gystem

e LU relevant systems in the form of formal
[Altematives Review agreement, and a cooperative action

and Requiremeants
Review] plan to support the development of
system requirements, implementation,
test, etc.
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Example: Management

Consideration at Design Review

rasniork,

Area Questions Benefits Risks Evidence/Metrics _ Potential
Actions/Mitigations
Managemeant | If there is no Establishing If wou do not arrange to | Management
acknowdedged So5 arrangemsants with workl with other relevant | arrangemeants with the
management, then other systems early | systems managers as relevant systems in the
what managemeant in developmeant can | members of a system of
arrangemeants have provide a key systems community, the i .
been made with other | foundation of risk is that the system Mitigations
systems which impact | collaborative efforts | solution will not be
this system? Have throughout the compatible with the T
these arrangemsants gystem current and future En g ag e wil t h t h e man ag ers
besn implemanted? development. diraction of the SoS, I
and will 1ot be or systems engineers of
fAffematives Raview operationally suitable ar
and Requiremants will incur added costs the relevant SyStemS’ to
Review] aeludciEE Vil ensure that plans for the

system in question align
with those of the other
constituent systems.
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Summary and Conclusions

 Recognition by 4 nations of the need to address SoS
considerations throughout the system lifecycle

— ‘Recommended Practices’ provides a common tool to be used
across nations building on collective knowledge

— US integrating ‘Recommended Practices’ as reference for
Defense Acquisition Guidebook
e Cross cutting issue: Need for a consistent So0S
supporting technical base for addressing system
SoS considerations

— In many cases there is no acquisition or engineering activity at
the SoS capability level to provide the SoS technical context for
systems
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Exploitation and Feedback

e The TTCP productis
currently in ‘Exploitation’

The
Technical phase
Cooperation L .
Program — Each nation is reviewing
Recommended Practices to
s Cam- New ek Ui Ko s of A assess how to best take
TTCP TECHNICAL REPORT advantage of the information
TR - JSA/TP4 -1- 2014 . .
— TP-4 SoS Team is sharing
R ded Practices: : :
System uf‘? gg’;]:n‘i? Ceuu silda:raﬁus ns in the I nfo rmation abo ut th €
Engineering of Systems Recommended Practices and

Angust 2014

making the product available

 Feedback
— Feedback will guide next steps

http://www.acq.osd.mil/se/docs/TTCP-Final-Report-SoS-Recommended-Practices.pdf
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For Additional Information

Dr. Judith Dahmann
7/03-298-6694 | jJdahmann@mitre.org
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Systems Engineering:
Critical to Defense Acquisition

Defense Innovation Marketplace DASD, Systems Engineering
http://www.defenseinnovationmarketplace.mil http://www.acq.osd.mil/se
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