Deploying Model-Based
Systems Engineering with
IBM® Rational®
Rhapsody®

Sudhir Rao

Practice Manager,
INDIA Lab Services — Rational Brand
SudhirRao@in.ibm.com

IBM Software

Innovate2011

The Premier FEvent for Software and Systems Innovation

cﬁo Software. Everyware.  Aug 11t 2011, Delhi




lnnovate The Premier Event for Software and Systems Innovation

Agenda

§ Model-based systems engineering in a model-driven development lifecycle

= Fundamentals of the Rational model-based systems engineering approach
» Essential SysML artifacts
» Service request driven modeling approach

§ Task flow in Rational Harmony™ for Systems Engineering
§ Deploying MbSE with Rational® Rhapsody®

§ Documentation of Rational Harmony™ for Systems Engineering




lnﬂevate The Premier Event for Software and Systems Innovation

Integrated system / embedded software development
Model-driven development

Change Reqtiest

Stakeholder Harmony™ for

Requirements Systems

Engineerin

{ g g System

) Validation
Requirements Models, Requirements SoenEERlgonOps) > Plan System
System Use Cases Mode/ Analysis Acceptance
Test
Executable ESECUNRITUE Somarios |
Use Case Model(s) Analysis
System
Verification

Architectural Analysis Model(s),
System Architecture Model

{Sub-)System

Design Synthesi
gl Sl Integration & Test

< Model / Requirements Repository *

System Harmony™ for
Architecture = Frocedull \ Embedded RT
Baseline ) ) ; Module SW Development
Analysis & Design Integration & Test
Software
implementation
Model SW Implementation

*) Configuration Controlled Knowledge
of the System Under Development:
e Requirements Documentation
e Requirements Traceability
e Design Documentation
e Test Definitions

& Unit Test




Innovate The Premier Event for Software and Systems Innovation

Agenda

§ Model-based systems engineering in a model-driven development lifecycle

= Fundamentals of the Rational model-based systems engineering approach
» Essential SysML artifacts
» Service request driven modeling approach

§ Task flow in Rational Harmony™ for Systems Engineering
§ Deploying MbSE with Rational® Rhapsody®

§ Documentation of Rational Harmony™ for Systems Engineering




The Premier Event for Software and Systems Innovation

Innovate

SysML artifacts in Rational Harmony™ for Systems Engineering
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SysML artifacts in Rational Harmony™ for Systems Engineering
Capturing system behavior (example use case model)

Defines functional flow

/o N (“Storyboard”) of the Use Case

+ Defines system scope

« Groups requirements
into Use Cases
(“Table of Contents”)

Defines interactions
with the environment

Aggregates AD- and SD-info
and adds state-based behavior
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Service request driven modeling approach
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Key objectives of the
Rational Harmony™ for Systems Engineering workflow
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Rational Harmony™ for Systems Engineering

Requirements analysis

" Stakeholder Requirements =

Stakeholder Requirements

T System Requirements Requirements Analysis

A A

SRS
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' Use Cases Model

System Use Case(s)

In the requirements analysis phase, the focus
is on the analysis of the process inputs.

Stakeholder requirements are translated into
system requirements that define

- what the system must do
(functional requirements) and

- how well it must perform
(quality of service requirements).

Model / Requirements Repository

Once the requirements are sufficiently
understood they are grouped into Use Cases.

Links providing traceability
to original requirements

Requirements Analysis Task Flow
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Rational Harmony™ for Systems Engineering
System functional analysis

System Functional Analysis Task Flow
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focus is on the translation of the functional trough Model Execution
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model and the underlying requirements verified MRS
and validated through modef execution.

Model / Requirements Repository

Link
UC Block Properties to Reqs

Links providing traceability |
ta original requirements Update

Draft System ReqSpec




Innovate The Premier Event for Software and Systems Innovation

Rational Harmony™ for Systems Engineering

Design synthesis
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In the desigh synthesis phase, the focus is on
the development of a system architecture capable
of performing the required operations within the
limits of the prescribed performance constraints.
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Design synthesis
Architectural analysis
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The objective the architectural analysis phase is to
elaborate the optimum design concept based upon a
set of criteria (e.g. Measures of Effectiveness, MoEs)
that are weighted according to their relative importance.
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Design synthesis |
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Approach for enterprise process adoption

Top-down Process engineers Tool specialists System admins

(e.g., Capability m m m
Maturity Model
Integration 1 | l

[CMMI]) v

Standard Supporting tools Infrastructure

processes E

Organization-wide standard process and tools

m Coaches

1

Pilot projects: m
Bottom-up

Live projects: m m (e.g., “grassroots”)

Project-specific process and tools
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Deploying model-based systems engineering
Project specific model-based Systems Engineering Handbook
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Maodekbased Systems Engirneering

2.2 Model-based Systems Engineering Workflow

The model-based systems engineering workflow applied in the xxx
project s a specialization ef the Harmeny/SE werkflow outlined in the
pravious chapter.  This chapter outlines the dstails of the MbSE
workflow. It starts with a general overview. Then, for each phase the
associated tasks and associated work products are described in detail.

2.21 MbSE Workflow Overview
Fig. 2.2-1 provides an overview of the MhSE workflow. It shows for each
of the SE phases the generated models together with the associated

Rhapsody projects. How the different projects are managed from the
configuration point of view will be detailed in section 4

e MbSE Handbook

Rhapsody Project:
System-Level Use Cases <Project_RA

e Standardizing the MbSE workflow
System Functional Analysis
(. ) = and Rhapsody tool usage

Blach-Box Use Case Model

Stakeholde rRequirements

MNext Use Case

Rhapsody Project:

Uc<Hrs_AD

1] Architectural Design
Realize
Use Case Mode!

fhite-Box Use CaseMode|

Refctor 1

IN
Creatz /update NextUne C Rhapsody Project:
System Archicture = <Project>_IA
R
Integrated Bystem A rchitecture Model

Fig. 2.2-1 Modelkbased Systems Engineering Workflow in the
xoocx Project

The MbSE workflaw s use case based. It starts with the dafinition of the
system use cases. They are listed in the requirements package of the
Rhapsody project <Projechamet>_RA (ref. Section 4). The system use
cases are ranked according to their impertance for the development of

Model-Based Systems Engineering Handbook Page 9
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The Alternative: MbSE Handbook in RMC

Method Composer

B & & ©

~ SE Handbook

= ¥ Introduction
@)

B g

= @ Model Management

= & Requirements Management
= = Documentation

s Appendix

%

Search this Site

| »

Ifodel-Bssed Systems Engineering > Model-bazed Systems Engineering

Capability Pattern; Model-based Systems Engineering

@z~ Provides an overview of the MoSE workflow. It shows for each of the SE phases the
" generated models together with the associated Rhapsody projects.

‘Work Breakdown Structure

= Description

The MbSE workflow is use case based_ It starts with the definition of the system use cases. They are
listed in the requirements package of the Rhapsody project _RA . The system use cases are ranked
according to their importance for the development of the system architecture. Each of these system
use cases defines the increment of the SE workflow rteration.

In the subseguent functional analysis phase the chosen sysiem use case is transformed info an
execufable use case model The modeling is performed in a separate Rhapsody project (Uc_FA)
Output of the functional analysis phase is the baselined verified/ivalidated executable Black-Box Use
Case Model

The first step in the architectural design phase is the realization of the Black-Box Use Case Model. "

The realization is performed in a separate Rhapsody project (Uc_AD). Based on design decisions —
optionally elaborated in a trade study = and dependent on the hand-off fo the subsequent
development, the use case model is decomposed, and system-level operations then are allocated to
the relevant subsysiems/ subsysiem components. The collaboration of the decomposed subsystems
is verified through model execution. Output of the use case realization is the baselined White-Boyx
Use Case Model.

The final task in the architectural design phase is the creation/update of the Integrated System
Architecture Madel (Rhapsady project _IA). This model is the aggregate of the baselined realized
use case models. In order to comply with the chosen standardized architectural structure of the
Integrated System Architecture, the White-Box Use Case Model needs to be refaciored accordingly
(ref section 2.2.4.2) prior to its integration. The correctness and completeness of the updated
Integrated System Architecture Model may be verified through model execution. The baselined
Integrated System Architecture Model is the key artifact of the hand-off to the subsequent system
development. It is the repository from which specification documents (HW/SW Requirements
Specifications, ICDs ...) are generated.

The outlined workflow is repeated for all system use cases.

“ Back to top -

Done

&

Buid Executable Uza
Case Black Box
Black-Hox Use Case Wodel

B Architectural Design
Realize Use-Case Wodel
White-Sox Use Cass WModel
i ™
| 53
i Refacior White-Box
Use Case

1 White-Box Use Case Foolprint Model

=

Create or Updats
System Architecture

Hext Usa Caze

Infegrated System ArchEeciure Moded

= Werkflow

Siakeholder Requirements Roquiraments Analysia
i TR :

H F{ | | Bhapeedy Projpct

Defire and Rank System- | <Froject>_RA
Level lise Cases
System-Level Use Cases

| System Functional Analysis |

| Rnapaady Propgct
| Ueshrs_Fa

RnEpsndy Frapcr
Uc<e=_aD

Rhapsody Propet
<Froject>_l&
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Deploying model-based systems engineering

The need for modeling guidelines
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MbSE Handbook

Standardizing the usage of the modeling language

3
31 Essential SysML Artifacts
3.2 Service Request-Driven Modeling Approach............. g
)] General Guidelines and Drawing Conventions..........
3.4 SysML Diagram Guidelines...................ccooooieeii o
3.4.1 Use Case Diagram..............................
3.41.1 Elements and Artifacts
3.4.1.2 Guidelines and Drawing Conventions
3.4.1.3 Naming Conventions.......cccccooeeiiieeiieenieennnn,
342 Block Definition Diagram...............ccie
3.4.2.1 Elements and Artifacts ...........cc..cccooeeein
3.4.2.2 Guidelines and Drawing Conventions
3.42.3 Naming Conventions.................................
343 Internal Block Diagram.........................
3.43.1 Elements and Artifacts ..............................
3.4.3.2 Guidelines and Drawing Conventions
3.4.3.3 Naming Conventions...........c.cccoiiieiiianiennen.
344 Activity Diagram ...
3.44.1 Elements and Artifacts ...l
3442 Guidelines and Drawing Conventions
3443 Naming Conventions..__..__.._..._..__..__.._.___
345 Sequence Diagram ...
3.45.1 Elements and Artifacts .............ccccoooie
3.45.2 Guidelines and Drawing Conventions
3.453 Naming Conventions. ...l
346 Statechart Diagram ...
3.46.1 Elements and Artifacts ...............cccoo
3.46.2 Guidelines and Drawing Conventions
3.46.3 Naming Conventions.................................
35 Profiles ...
I st D S e i G TR S AR g A e
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Support of the MbSE workflow

through the Rhapsody SE-Toolkit

[System Use Cases defined] I
— ->

-\ﬂelse]

Analyze/Refine
Stakehcolder Reqs

Generate
System Reqs

Link
Stakeholder Reqs
10 Sysiem Reqs

SE-Toolkit Feature:
#1.7

Define
System Use Case

LInK
Functional / Performance
Regsto System Use Casa

Prioritize and Group
$ystem Use Cases

SE-Toolkit Feature:
#1.7

SE-Toolkit Feature

Description

1.1 Add Hyperlinkis)

Adds a hyperlink from the source(s) to the destination(s).

1.2 Add Anchor(s)

Adds an anchor from the source(s) to the destination(s)

1.3 Add SD Ref(s)

Adds selected sequence diagram(s) as
Referenced Seguences to the use case.

1.4 Add Event Reception(s)

Adds receptions of the chosen events to the target interface.

4.5 Add Yalue Typr

IMaps the selstec value type to the selected unit
Tags of the value type are populated from the unit

Maodeling 16

Merge Blocks
Toolbax L

Copies any operations, receptions, and attributes
fram the source blocks to a single destination block.

1.7 Create Dependency

Cre ates dependencies batween model elements

18 Populate Activity
Diagram

For each reflexive message on the selected sequence(s)
an action is created on the selected activity diagram

1.9 Allocate Operations
from Swimlanes

Copies operations allocated to a swimlane in a
‘White -Box Activity Diagram into the relevant sub-gystem block

1.10 Create New Scenario
from Actiity Diagram

Creates a sequence diagram from selected actions in an activity diagram
If the source is a single action then the user will be asked to choose a path
each time a condition connector is encountered

Darne
Use Case Mcdel Context #3

Define
UC Funcuonal Flow 54, #5
Derive UC Ecenarics
from UC Functienal Flow #1.10,46
v
Document
New | Derlved Reqs

Define

Parts and Interfaces #7.#8

Derive UC State-Based Behavior
from UC BB-AD and BB-SDs #9

Verlfy / Valldate UC Model
trough Model Execution

[Raiiny Day Analysis]

Extend UC Model
w_rt. ErrorfFail Behavior

Link SE-Taolklt Faature:
UC Block Propertesto Reqs X

Update
Draft 3ystem RegSpec

SE-Toolkit Feature:

SE-ToolKit Featurs:

SE-Toclkt Feature:

SE-Toolknt Faatura:

SE-Toolkit Feature:

2 Create Harmony Project Creates a Harmony for Systems Engineering compliant project structure
3 Create System Model from Use Case Creates a Harmony for Systems Enginsering compliant package structure
for the use case model
Use Case Realization 4 Auto-Rename Actions Harmonizes the action statement and action name in an activity diagram.
s Adds SysML action pins stersotyped <<AciorPin=» 1o the selected action on an
z (kAR activity diagram. User selects the direction and the actor from a drop down list
> Denn_anvan:_m . SE-Toolkit Feature: v g < .
ecompostion Hierarchy #12 . . I i i
6 Perform Adivity View Consistency Check Checks the cansistency belv«jeen actions of the black-box activity diagram
5 and the operations in the derived use case scenarios
Allocate Sy stem-Level SE-ToolkKit Feature: -
Operations to Parts #1.9, #5, #11, #13, #14, #15/15 7 Create Ports and Interfaces Creates behavioral ports and associated interfaces
based on scenarios captured in sequence diagrams
Mext Level of e. g Connect Ports Creates links between ports on an intemal block diagram
Decompasifion] [else]
" 5 : Creates wait state(s) and actition states based on
) Derive SE-ToolKit Feature: g Create Initial Statechart : (s)
Whitc-Box Sequence Diagrams #1.10, #14 the information captured in an Activity Diagram
. . . Copies all operations, event receptions and attributes
Define A 2 .
Ports and Interfaces i_f I:?L‘fl': LT 10N IMergs Eimchional Analysis from all use case blocks into the selected block
) 1 Duplicate Activity View Makes a copy of an activity view and strips away any referenced scenarios
penne SE-Toolkit Feature:
) | ) #9
Leal Blocks State-Based Behavior 12 Create Sub Packages Creates a package per supsyslem and
maves subsystem blocks into those packages.
:;'fr:_h E]e':m;::[u:egmﬂ Copies operations fram one architectural layer to another and
L0 0 13 Architectural Design Wizard
tracks when operations have been allocated
Mllocate & Link SE-ToolKit Feature:
MO e el eI 14 Perform Swimlane Consistency Check Chelcks consistency belween thelal\ocsﬂed actions in swimlanes
against the allocated operations in subsystem blocks
15 Create Allocation Table _Surnmanzes the allocation of operations of a white-box activity diagram
in an Excel spreadsheet.
e As ‘Create Allocation Table tina CSV f
System Architecture Model et s ‘Create Allocation Table — exceptin a arm
Uss Cae] & Lesatellocatinn L Added to the model as a conirolled file.
Verify Collaboration
Unough Mode Execulion 17 Generate N2 Matrix Creates an Excel spreadsheet of the
gglsg provided and required interface matrix from an internal block diagram
18 Copy MoEs to Children Copies the MoE attributes of the key function block into the solution blocks.
19 Copy MoEs from Base Copies the MoE attributes of the key function black into a selacted solution block.
20 Perform Trade Analysis Calculates for a set of solutions a Weighted Objectives Table and

displays tha results in an Excel spreacishaet.
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1.10 Create New Scenario
from Activity Diagram

e e n e

Creates a sequence diagram from selected actions in an activity diagram.

If the source is a single action then the user will be asked to choose a path
each time a condition connector is encountered

B e T

. _,'-"_‘“h'\“—q e A e

S S JPPY S R L T ey

D R Y e T A

BT

[else]

[ScFailCount==3]

[ flagSecurityCardFailure )
I

Admin
h 3 T

User

il

read Secuﬁtyﬂard E

Camera
[T

{1
aMessagedetions

[First Request]

E: validate SeT:urityCard jﬁ-

!

Support of the MbSE workflow
through the Rhapsody SE-Toolkit

E displayCale Status E

[ disableUserAccount ]

:

[ loghAccountData ]

¥
[ alarm ]
Admin
¥ [l
[ resetAlarm ]

o

[else]
[CardStatus =="Pass”]

:

lo gﬁccessﬁt

AccessPoint

() ii L} d

T unlockdccesspoint T
C 1 |

AccessPoint [Timeout Unlocked]
o1l . B

«Messagedctions
|
1 |

:User :Uc_Uc1Control :AccessPoint :Camera
EntryAndExit
\
reqReadSecurityCard() |

' readSecurityCard()
H}’_e—c||TakeSnapshot()

validateSecurityCard(CardS

s)
5playCardStatus(C ardStat

logAccessData()

reqUnlockAccessPoint()
\ evAccessPointUnIocked(f

h’eqLockAccessPoint()

. evAccessPointLocked(
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Deploying model-based systems engineering
“6 Weeks Rhapsody MbSE Engagement” (1)

Prerequisites — to be provided by Customer
§ Provide overview of present workflow/process.

§ Provide requirements associated to the project (e.g. project objective and definition,
functional requirements) that will be the basis of the 6 weeks MbSE engagement.

§ ldentify “core team” that will be assigned to the project for the next 6 weeks

Set-up Engagement

§ Step 1 (2 days)
Analysis of customer's present SE workflow and definition of the MbSE workflow that will be applied
in the engagement. This workflow will be documented in the MBSE Handbook.

§ Step 2 (1-2 days)
IBM in collaboration with the customer:
- Definition of use cases to be elaborated in the engagement
- ldentification of a small use case that will be the basis of the workflow-oriented training

§ Step 3 (3 days)
Workflow-oriented Rhapsody tool training. The focus of this training is on the usage of the SE-Toolkit.
The attendees should be given additional 2 days to familiarise themselves with the Rhapsody tool.
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Deploying model-based systems engineering
“6 Weeks Rhapsody MbSE Engagement” (2)

Week 1
Project Kick-off Workshop. Each team member will be assigned one use case.

Exemplary one or two use cases will be modeled down to the hand-off level (use case realization).
At the end of the week IBM will provide a project plan for the next 6 weeks.

Week 2-6

IBM will perform reviews/support of the progress. Especially, when 2 realized use case models
are baselined, the merger of the models in the Integrated System Architecture Model will be
supported by IBM.

During the engagement, IBM will update/extend the SE Handbook. At the end of the engagement
period there will be a review and the MbSE Handbook will be baselined (Release 1.0).

Provided Documents
§ Deskbook Release 3.1.2

& Customer project tailored MbSE Handbook.
In order to standardize the usage of the modeling activities (approach, modeling language, ...)
a draft SE Handbook will be provided at the start of the engagement.

§ Project Plan
At the end of the Kick-off Workshop a project plan will be provided.
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Requiremants Analysis Task Flow

e, < Deploying model-based systems engineering

Managing the modeling activities: Project plan

Generare
Syslom Res

Stakcholdu Rags
to System Reqs

l L, System
2) Hatremons
Specifcation (Drai)

Sy stem Use Case

Link
Functional / Per formancs
Reqs to System Use Case

i . W1 W2  [W3 (W4 W5 [WB |W7 W8 W9 |WiD
Priviice mid Grou Task Mame Duration

1 |= Requirements Analysis 2 days

2 Define Use Case 1day i
System Functional Anakyais Task Flow 3 Allocate Reqs to Use Case 1 day
I 4 |2 System Functional Analysis 21 days
5 Create Black-Box Actnaty Diagram 10 days
& Review & Update Black-Box Activity Diagram 3 days
7 Derive Use Case Black-Box Sequence Diagrams 2 days
Define System-Level Ports & Interfaces 1day
9 Create Use Case Statechant 2 days
10 VE&W Use Case Model through Model Execution 2 days
" Link Model Properties to Requirements 1day
12 Black-Box Usa Case Madel Baseling 0 days

g daNE UG Mol 13 | Architectural Design 21 days v

14 Define System Architectural Structure (BOD, 1BD) 1 day
15 Create White-Box Activity Diagram 4 days
16 Review White-Box Activity Diagram 2 days
17 Derive Use Case White-Box Sequence Diagrams 3 days
18 Define System Architecture Ports & Interfaces 1day
— 19 Create Subsystem Components Statechart 3 days
Anaivstz” Tl 20 Verify Realized Use Case Model through Maodel Execution 2 days
z 21 Allocate & Link Non-functional Requirements 1 day
22 Realized Use Case Model Bassline 0 days
23 Generate Report 2 days
24 Merge Realized UC Madel in Integrated System Architecture Model 2 days
25 Integrated System Architecture Vodel Baseline 0 days
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Agenda

§ Model-based systems engineering in a model-driven development lifecycle

= Fundamentals of the Rational model-based systems engineering approach
» Essential SysML artifacts
» Service request driven modeling approach

§ Task flow in Rational Harmony™ for Systems Engineering
§ Deploying MbSE with Rational® Rhapsody®

§ Documentation of Rational Harmony™ for Systems Engineering
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Rational Rhapsody® tool focused documentation:
Rational Harmony™ for Systems Engineering Deskbook.

] [T By G| [ rosinT] [ % simaEy | [ ememm ]
Noad Desugn Sy'mhesws . s
441 Architectural Analysis (Trade OffAnaIysws]
|_ e 4411 Diefinition of Key System Functions..
— N 4412 Dafinition of Candidate Solutions
o . 4413 Dafinition of Assessment Criteria .
errenisinta [ 4414 Ascigning Weights to Ascessment Criteria ...
4415  Definttion of a Wility Curve for each Criterion ..
4415 Assigning Measures of Effectiveness (MoE) to each Solution. ..
Fundamentals of Harmony for Systems Engineering jﬂ 4417 Demgrmmimm of Solution ) ( Rk ) T
|_ 4.42  Architectural Design ...
L F o &= - . L syslen adi ig 12 éecu};ny !IﬂgilgmtDemmepnsmtm -
B s ot o (o - r - Jaterd ir the ian raphical ocaton o perations .. -
‘_f .'BM Software__GlrQu H ; L S g E L’:‘-ﬁ:mf“: n 4423 Fornalizing the Allocation of Operations
e d;9%1 :I 4424 Allocation of Non-functional Reguirerments .
quiremen:s 443  Detalled Architectural Design. ... e
S hEE] 4431  Decomposition of Black- Box Use Case Scenarios..
February 2011 4432  Definition of Ports and Interfaces ..
d off to the Il 4433  Definition of State-based Behavior ..
4,434 Systerm Archlteclure Model Verlﬂcat\om and Vahdaﬂon
- - - - - - abar - Lt e e man Ay am g nm iR
Systems Engineering Best Practices with the Rational > : = ‘
Solution for Systems and Software Engineering SRS W ) PSRN DU S NS SN § NS S

iy 2 FUNDAMENTALS OF HARMONV FOR SVBTEMS ENGINEERING
) 2.1 Integrated Systems f Embedded Software Development Process Harmony...
22 Model-Driven Systerns Enginesring Process. ...

DeskbooOK release 312

Require ments AnalYSIE. ..o
Systern Functional Analysis
Design Synthesis .
341 Architectural Analysws Urade Sludy)
32 Architectural Design. .. .
.33 Detailed Architectural Deslgn
Systems Engineering Hand-Off

Model-Based Systems Engineering with Rational Rhapsody and
Rational Harmony for Systems Engineering -
23 Essential SysML Artifacts of Madel-Driven Sysiems Engmeerlng .

231 Requirements Diagram
232 Strocturs Diagrams
2321 Elock Definition Dlagram

Hans-Peter Hoffmann. Ph.D. 2322 Internal Block Diagram ..
. ? . 2323 Paramettic Diagram
Chief Systems Methodologist 233 Bahavior Diagrams .
2331 Use Casze Diagram
: 2332 Activity Diagram........
hoffmape@us.ibm.com L v Diag
hoffmape@us ibm.com ook 2333 Sequence Diagram

2334 Statechart Diagram .
234 Anifact Relationships at the Requirements Analysis /Functional Ana\ysm Level . ...

3 IR 24 Service Request-Driven Madeling Approach.. ..
W PORR  |2d ., Senice RequestDiiven Wodeling Approgch. ...
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Rational Systems Engineering Practices captured in RMC

Method Composer

B8 P 0

~ Systems Delivery

=1SE Practices - Infroductior:
=/ = SE Practices
"Flaborate Draft System
~ Requirments Specification
¥ Detailed Use-Case
 Reguirements Analysis
“"Build and Validate Use
~ Cases
“F Architectural Analysis - Key
~ System Functions
P Architectural Analysis -
~ Operation Based
¥ Trade Study - Weighted
~ Objectives Method
“PArchitectural Design -
~ Operation Based
“F Architectural Design -
 Use-Case Based
% Joint Realization
= = SE Lifecycle
B SE Overview
&SE - Use-case focused
HSE - Operation focused
= SE Workflows
[ = SE Artifacts
=Requirements
SIArchitecture
=i Traceability
S External
-/ = SE Raoles
& Requirements Engineer
£ System Architect
£ Stakeholder
%’ Release Info

h

SE Practices - Introduction

SE Practices - Introduction

Search th isl
Site

= BE &

ﬂ A short description of the Systems Engineering practices.

=1 Main Description

Introduction

The new systems engineering practices reflect the vast experience accumulated by the IBM Rational
consultants during various Systems Engingering engagements in a number of different industrigs. This
process guidance covers an area starting from stakeholder needs and finishing with a hand-off ta the
systems development groups of the System Architecture baseline. These practices could be combined in

different ways and could play as part of different types of lifecycles.

One example 1s the traditional V

lifecycle shown below where the SE practices are part of the front-end domain (see red arrow).

System Changes
Stakeholder \E Systems
Engineering
I — Practices
System
Seenarios (Conops) :‘:' :“"'0“

Requirements
Analysis

System Functional
Analysis

Design Synthesis

System
Architecture ™
Baseline

SW
Analysis & Design

*— Nodel / Requirements Repository

SW Implementation

& Unit Test

Integration & Test

Module
Integration & Test

System
Acceptance

(Sub-)System
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Change Request

Harmony™ for
Systems
/ Engineering

/—-—"

Stakeholder %
Regquirements

System
Validation
] i Con0O
Requirements CeNAPIHEonOps) Plan System
Analysis Acceptance
Test
System Functional SEEarios
Analysis

System

Verification
[Sub-}System

Design Synthesis Integration & Test

“— Model / Requirements Repository

Next Iteration or System . Harmony™ for

< Change Request Architecture =~ Frocedura \ Embedded RT

Stakeholder Requirements Baseline Module Development

Analysis & Design Integration & Test

Stakeholder Requirements 9
- - -
7 System Requirements Requirements Analysis - :
" ¥ Use Cases Model {Draft) SW Implementation

System Use Case(s) & Unit Test

. Updated System Requirements System Functicnal Analysis
1 Executable Use Case Model(s) (Use Case-Based) SRS
-+ (Baseline)

UC Scenarios (Black-Box)
System Operations

Non-Functional System Requirements

Design Synthesis

Updated System Requirements - -
Architectural Analysis

(Trade Study)

Architectural Analysis Model(s)

Architectural Concept

UC Activity Diagram(s) (Black Box)

Architectural Design

= UC Realization
» Integrated UC Realization

Model / Requirements Repository

i Realized Use Case Model(s)

Rational Harmony™ for
m— / Systems Engineering

HW/SW Req Specs
incl. Test Scenarios

! Scenarios (White-Box)
<!

hl System Architecture Model K

i HWISW
Links providing traceability Development

{o original requirements
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