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Lack of Emphasis/Understanding of: INCOéE

2015
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System Use Cases development with the Stakeholders/xlljgé?s
What should be done prior to a Request For Proposal

— And must be done first after receiving an RFP
Transitioning Knowledge/info between 3 Teams:

— Pre-Development, Development, Operational Support Teams
Operational Concept Documents Critical Importance
Establishing the First Baseline Products (Pre- RFP)

The Method used to Implement MBSE and SysML, etc.
Architectures/Models

— Object Oriented Systems Engineering Method (OOSEM)
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« OOSEM “Analyze Stakeholder Needs” Activity

« System Use Case Diagrams Overview & Importance in the
First Stage of a Development

« System Use Cases, Scenarios, Sequence Diagrams
* The “Initial Integrated Architecture/Model”
 The Essential Operational Documents

 Requirements Hierarchy and Relationship to the
Integrated Architecture

« System Life Cycle and the Evolution of the Integrated
Architecture & Development Milestones

« Manpower Resources throughout the Life Cycle
« Getlt Rightin the First Stages : Questions/Check List

25 onniversary
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%% yze Stakeholder Needs\“' |

NCOSE

2015
This presentation is focused on and an expansion of: |

*Object Oriented Systems Engineering Method’ s Second
Activity:

— “Analyze Stakeholder Needs”*
‘Development and Analysis of associated SysML ™
architecture diagrams

Critical Importance of the System Use Cases (SysUC)

Diagrams and their Driving Value throughout a system
development

Reducing the Risk of Developing a System that does not
meet Stakeholders’ Operational Needs, Goals and
Expectations

2 th AN /R "“‘1(
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*Reference: “A Practical Guide to SysML”, second edition, page 445, etal cnnual INCOSE _
international symposium

4 Copyright © 2015 by Loren M. Walker. g



Oriented Systems

Engineering Method)

T\;,

.f ,/,,,“\\\ —

NCO}E

\"'30]2’/’/4

“I\ ERSP

act Specify and Design System

o)

jp—
AN 4

17.3.7 manage
requirements
traceability

N
17.3.1 set-up
model

N
17.3.2 analyze
stakeholder
needs

physical architectures

|
N — J ] ~_~— — — - — — — — —
- N - N2
17.3.3 analy=ze 17.3.6 optimize
system and evaluate
L requirements alternatives
N |
(  17.3.4 define ) I
logical I
architecture
— . _ I
N |
I
|
I

17.3.5 synthesize candidate ]

«C . - - _ _ - —-— v - _ - - _ _
it
I
Figure 17.2
*Reference: “A Practical Guide to SysML”, second edition ﬂ;‘;‘;g&gggi&mmsium
Seattle, WA

July 13 -16, 2015



lyze Stakeholder Needs ™~
Act|V|ty)

act Analyze Stakeholder Needs

M

1

L

characterize

as-is system R

and enterprise

I
h g

Pperform causal
analysis

I
h g

specify mission
reguirements

~<Ccomment>
T his includes early
characterization of
reusable components

| I

~<~CcoOoOmment>

define
enterprise use
cases

S
define to-be
domain bdd

—
capture
measures of
effectiveness

DUl To opltimize
ate activity

_—

SN
——TTTerEmer
miission
reguirements
revieww

L

&

Figure 17.5

*Reference: “A Practical Guide
6 to SysML”, second edition

25“‘ anniversary
1ol INCOSE

|nternat|onal symposium
Seattle, WA
July 13 - 16,2015



__________________ Slesedesdesdess

0/Documents/DODAF2/DoDAF v2.02 Chg 1 Vol | Final 2015-01-19.pdf C || Q Search v B8 O

H Service Portal - Externa... E http://entertainment.v... “~ My Verizon | Login Em... @ Severna Park Weather ...

DoDAF v2.02, Chg 1 31 January 2015

&

Determine the
intended use of |
the architecture

)_

Determir L DN?""“IPI dma : CO”Ed orqamze analyses in
termine
| requiredto correlate, and ¥S Results 1AW
scope of ‘ support | - support of -

| e i |store architecture | : | Decision-Maker

architecture B | architecture | | architecture |
| data { e rtlrne | needs
\ development J | y objectives | |

Document

Provide list of data
needed and use
cases

| Assistvaththe |

: Architect’s -

i data collecton |
processes

Figure 3-1. Architecture Manager Roles

3.1 Developing Architectures




L - : TY~}:I
- }gram S m Life e —
4 =
Stages/Phases “"1%955
Rws\f"Effj‘ @
Feasgt)ai::i)?;I gltlﬂzrig??:ﬁcept OB‘:”;M“’ Maintenance,
System | — > Updated Ops Con
CONOPs, stakehold Documents, Manual
Use Needs Development,, MSE?MOOP?:(PPS SosS, V&V !_O_C_u_e_ti'_L%
Cases Iraining, Upgrades,

Ops Con, Needs
Analysis , System
Requirements

Final/Updated

System Use High Level Subsystem

Design I&T

®ps Con Docy

ynthesis U Hw & SW Iteration
Design Unit 18T
Implementation
Hw, Sw, etc. Build

Blue: Pre & Post Development/Contract
Red: Development (Contract)

8 Copyright © 2015 by Loren M. Walker.

Updated Architecture &
Models,

25" anniversary
annual INCOSE

international symposium
Seattle, WA
July 13 -16, 2015



"
asé%agram DescrlpnorN \

(The First Context Diagram) INCOSE

2015
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« SysUCs & SysUC Diagrams with descriptive Informatlon, a}e
used to capture and help Define Stakeholder Operational
Needs for ToBe system (also Asls)

 Used to Transition Operational Needs, Goals, etc. to
Systems Engineering and Related Products

« Capture the Users/Actors and relationships to ToBe System

 Key Communications media with All Stakeholders
(Operational), Technical (Developers), Managers, Support....

« Address Stakeholder identified existing shortfalls/gaps,
goals, etc. in current operational capabilities

« SysUCs are the Foundation/Context Diagram for virtually all
additional system engineering products (reqts, architecture,
testing, documents, LCS .....)

25 onniversary

onnual INCOSE

international symposium
Copyright © 2015 by Loren M. Walker. Sy 15 3¢
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Requirements o Parametrics

System Use Cases are a SysML™ “Spec Oriented” (Requirements) &
Behavior Diagram.

Virtually all SysML and other Architecture diagrams/Models
are Derived From & Map To Stakeholders’ System Use Case Diagrams

Seattle, WA
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« The SysUCDs identify the Stakeholder’ s top level
Operational Needs, Goals, Perspectives for ToBe System
 The SysUCDs consolidate the:

— Users/Actors and Organizations, Driving Uses and Goals,
External Objects, Systems/System Functions,

— Boundaries: Users (HMI) and System to External Systems
and Interactions (associations)

« Each SysUCs should include Multiple Scenarios

« Each Scenario includes 1 or more Sequence and other
Diagram(s) (e.g. BPMN, Activity, etc.)

SysUC Diagrams are First Architecture Context Diagrams
and Foundation for other Architecture Views/Models

25" onniversary
>nnuol INCOSE
internati i
i Seattle, WA Ional SympOS|Um
13  Copyright © 2015 by Loren M. Walker. July 13- 16, 2015



‘Support Executive Manager with Financial Information’

System
Boundary

Key Users &
Orgs

=
H‘EUC//DIag ram (top Ievel)\ Py —

INCOSE

2015
A

System Use Cases, Goals etc
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14 Copyright © 2015 by Loren M. Walker.

Seattle, WA
July 13 - 16,2015




/s
/ >
/ 7~ N\

o5 and Sequence Diagrams

RAGWEET
Example System UC Diagram

—

Provide Executive
Financial Support

S
/’ l ~

Scenario 1: Scenario 2: Scenario X
Typical Support Finding Report | ssssuss
Exec Process Problems

Sequence Diagram for UC 1, Scenario 1 Sequence Diagram for UC 1, Scenario 2 Sequence Diagram for UC 1, Scenario 1

We make vou look good
because we do it right the
15 Copyright © 2015 by Loren M. Walker. first time.
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« The Concept/Operational Documents are Critical for:
— Understanding the Stakeholders Operational Needs and Goals
in User Operational Terminology

— Capturing all of the System Use Cases, Scenarios and
Sequence Diagrams and supporting descriptive Information at
the Start of the Development

— Are Essential for the Life of the Development
— Lead to Training, Testing, Manuals, etc.

« Key Operational Documents Over Life Cycle:

— Pre Development ‘ToBe’ Concept of Operation (CONOP)
Written by the Stakeholders with SE/Architects Support

— During Development ‘Asls’ Operational Concept Document
Written by the Developer with the Stakeholder

— Testing, Manuals, Training for the systems Life Support
25 onniversary
|||\J(2-()SL “
iSntgmﬁtional symposium
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Top Level From System Use Cases |NCOSE
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Initial Stakeholder Mission Requirements/Operational Needs/
Goals - Captured in/related to SysUCDs

— System Use Cases Contents (Actors, Use Cases, Ext. System
Functions & Interactions/associations) & Scenarios’ Descriptions
& Sequence Diagrams’ symbols

Identified Parameters (values) within Scenario descriptions and
Sequence Diagrams (Measures of Performance?)

— Top Level Stakeholder Operational Performance Needs

Key Performance Parameters (KPPs)

— Derived from Stakeholder Operational/Performance Needs &
Additional Holistic SE Reqts, All Categories (IEEE 1233, etc.)

Technical Performance Measures (TPMs)
— Derived from KPPs by SEs, LC support, etc.
— Comprehensive/Holistic System LCS Detailed Requwerg@ntg

1l INC \)%L

international symposium
Seattle, WA
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Manpower Resources |

* ROl is very high when using highly trained SEs, Process
(e.g. Lean SS) and similar Stakeholder focused experts

* Focus on working with Stakeholders to develop SysUCDs,
Scenarios, Info and supporting Architecture models

* Support Stakeholders- LC Concept Documents, etc.

 Number of experts dependent on project size, complexity,
etc. (e.g. 1/4 time to teams of 20+)

« Support duration dependent on size, complexity, LC
phase, etc.

« SE/process support throughout the system’s Life Cycle to
address change (upgrades, interfaces, changing
requirements, user rolls, model updates, etc.)

25" anniversary
onnual INCOSE
international symposium

Copyright © 2015 by Loren M. Walker. Seattle, WA
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 Requirements and Architecture Models Evolve Together
— They must be Totally consistent with each other
— Supporting documents are essential for written text

« Operational Concept Documents (CONOP, OCD, etc.)

— Must be updated to capture ToBe System Use Cases,
Detailed Scenario Descriptions, and supporting Sequence &
other Diagrams/models

« This information is the basis for following system
development products:
— Requirements Analysis and Derived Requirements

— All remaining & evolving SysML Models: Structure, Behavior
(Activities, States...), Parametrics

— All SE Documents: Plans, Testing, Decisions, Training, .....

— Acquisition Strategy 25" criversary

1l INC \)%L

international symposium
Seattle, WA
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Ex. Questions to Answer/Check List INCOSE

2015

« Did the Team do All OOSEM “Analyze Stakeholder Needs” Act|V|t|es’)

« Did the Team Develop the SysUCs’ Purpose, Scope, Objectives, Goals ....
with the Stakeholders?

* Did the Team Develop & Fully Document Actors/Users, Use Cases,
Scenarios and Sequence Diagrams with the Stakeholders during each
phase? (e.g. Concept Documents)

— Stakeholders, Managers and Development Team Approved?

 Did the Team Develop Fully Define & Document the Required Initial
Integrated Architecture (i.e. an Integrated Architecture Package)?

« Do System Use Cases, Scenarios, Sequence Diagrams and Other SysML
Architecture diagrams Map to and fully address the Stakeholders’ Short
Comings/Gaps, Goals/Objectives?

« Are the Requirements and Integrated Architecture Models Mapped Exactly
to each other and the Use Cases, .....& Concept Documents?

« Will the follow-on Contractors/Developers produce Operational Documents
& Integrated Architecture at Required Development Milestones?

s Will the Contract Require the developer to produce the OCD, etc.2md " | sary
associated Integrated Architecture Models? lnternatlgnz;ID :)%mposium

Seattle, WA
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Conclusions INCOSE
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= Assure the SysUCDs, Scenarios, Sequence & Integrated Archltecture
Models are developed/defined Completely

« Initial Architect Development Activity is within the Stakeholder Needs
Analysis (Define Enterprise Use Cases, ....)

 Documenting SysUCs, Scenarios, Seq & Arch Models in an
Operational Concept Document (e.g. CONOP) is critical to:

« Effective Decision Making & Risk Reduction at Key LC Milestones
 Develop First Stage Questions and Check List, Verify at Milestones
 Use & Evolution of the Operational Documents to Disposal

« Assuring various LC teams understand Stakeholders’ Needs &
Expectations (i.e. the Concept Documents)

Ox

DO IT RIGHT
THE FIRST TIME

It Makes Life a Whole
Lot Easier!
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[ know they say a bad workman always
blames his tools but - a faulty PLUMBLINE???
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