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Innovate The Premier Event for Software and Systems Innovation

DISCLAIMER

= IBM’s statements regarding its plans, directions, and intent are subject to
change or withdrawal without notice at IBM’s sole discretion. Information
regarding potential future products is intended to outline our general
product direction and it should not be relied on in making a purchasing
decision. The information mentioned regarding potential future products is
not a commitment, promise, or legal obligation to deliver any material, code
or functionality. Information about potential future products may not be
incorporated into any contract. The development, release, and timing of any
future features or functionality described for our products remains at our
sole discretion.
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Rational Vision for Systems and Software
Rhapsody for making Smarter Products that enable a Smarter Planet

Enterprise-wide Processes
(Business Planning & Alignment, Product & Program Management, Performance Management, ERP)

Rational Rhapsody
p— e ———

Systems Engineering & Architectural Frameworks

Enterprise & industry System of Systems {System and Software Product line
architectures Engineering (SoSE) Engineering (SPLE)

IT Software Embedded Software

Model-driven development ~f Model-driven development of
software for the enterprise software for devices

Application Lifecycle Product Lifecycle Management

: Management . Configuration of software, electronic and
Collaboration and visibility across the entire software mechanical components

development lifecycle

Operations (Run/Support/Maintain Operations (Run/Support/Maintain

EDED T EIEs
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Rhapsody and the systems “V” lifecycle

External
Requirements

System

Requirements
Acceptance

Analysis MBSE
Harmony SE
\

System (Sub-)System
Design Integration &
Test
Component Component
Analysis & Integration &
Design Test MDT
Detailed
MDD Component
Harmony ESW Design
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Rational Rhapsody Strategic Themes

Offer Collaborative DeS|gn anagement on Je VIoe
automation, integration and reporting across Systems Development L|fecycle

Common

Sup . architecture tools
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Strategic Themes for Rhapsody/MDSD (1/3)

= Lifecycle integration supports complete end-to-end traceability and support
integrated solution oriented work-flows

» Jazz enablement: integration into Jazz Foundation Server (JFS) and Jazz
Integration Architecture (JIA)

» Realize ALM scenarios for systems development enabling seamless
product and data integrations between DOORS, RTC, RQM, etc. via OSLC

» View, comment and mark-up of models, review and approval process
» Web access to all modeling data

= Make Systems Modeling more accessible to Systems Engineers
» Foster Systems Model as a multi-discipline architectural framework
= Leverage Jazz to utilize System Model as the hub of engineering data
= Refined process coverage from Systems thru Software, Electrical and Mechanical
= Hardware/Software co-design
» Support evolution of systems DSLs — e.g. SysML, UPDM (xDAF)
» Utilizing the UML Action Language for model simulation

© 2011 IBM Corpg
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Strategic Themes for Rhapsody/MDSD (2/3)

= System design space optimization
» Facilitate architectural trade studies
» Enhanced integration with external simulation tools (e.g. Simulink, Modelica)
» Multi-core and performance simulation (leveraging MARTE and discrete event resources)

= Enhanced value for software developers
» Enhanced support for safety critical development
» Coding standards (e.g. MISRA C/C++)
» Enabling qualification/certification (ISO 26262, DO-178B, IEC 61508, etc)
» Improved design for multi-core/multi-processor systems
» More efficient support for constrained real time systems: footprint, performance
» Advanced legacy code modernization — architectural mining

= Extend and leverage Model Driven Testing & Verification

» Expand areas of Model Driven Test coverage enabling Test Driven Development (systems
engineering, code-centric, Java, Ada, code coverage, etc)

» Model checking: Leverage technology and practices from HW design domain

© 2011 IBM Corpg
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Strategic Themes for Rhapsody/MDSD (3/3)

= Driving greater productivity through strategic asset reuse

» Modeling focus on variant management and Software Product Line Engineering
(including third party integration)

» Integration with reusable asset repository
= Continued investment in Vertical/Domain solutions
» Aerospace & Defense: IMA, Safety Critical
» Automotive: AUTOSAR, 26262, efficient microcontoller code generation
» Electronics (Communications, Consumer, Industrial, Medical): Android

= Enhance productivity and Usability
» Improved out of the box experience
» Greater success of the first project
» Support for model metrics
» Ease and quality of graphical modeling
» Innovative collaboration
» User assistance
» Performance

© 2011 IBM Corpe
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Rhapsody Product Roadmap Rhapsody — Q2 2012
* Jazz based Integrated Systems
S umma ry Engineering Phase 2

Rhapsody 7.5.2 — June
2010
* Enhanced dynamic
systems analysis
* Improved software
development for multi-
core and C#/.Net
* Improved Java and
Android support
* Continuation of multi-
release roadmap work
¢ Saftey critical,
code centric,
AUTOSAR,
Eclipse

* Jazz based Systems

- Rhapsody 7.5.3 — Dec 2010 Engineering Architectural Wtk
* Quality and performance Phase 2
improvements * OMG Action Language based
» Chinese and Korean Language Simulation
support Rhapsody — Q4 2011
* AUTOSAR 4.0 \"L usability
’LQ * Incremental improvements for
systems engineers, automotive
and safety critical software
development and improve
support for systems & software
testing.
* Rhapsody Design Manager for
Q’\" Simulink

Rhapsody 7.6 and Rhapsody Design Manager 2011
* Enhance integrations with key tools in the Systems and Software

Engineering Accelerator
*Jazz based integrations especially with RTC & DOORS based on OSLC
* Provide access to extended design team
*Design Comment, Mark-up, Review and Approval
*Web based Design Review
* Improve product quality and usability
* Incremental improvements for systems engineers, safety critical software
development and improve support for systems & software testing.
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Rhapsody 7.6

© 2011 IBM Corpe



Innovate The Premier Event for Software and Systems Innovation

Rhapsody 7.6 highlights
= |Integration with Design Management
» “modeling on Jazz” phase1
» Publish Rhapsody models into a Jazz repository
= Search information across projects in the repository
» Create OSLC based links between Rhapsody elements and elements from other tools

» Design review and markup capability
» Web reviewing and markup of models

= Systems Engineering
» Enhanced Activity Diagram execution
» Simulation: Plant Model Integration (Simulink)
» Support for systems Viewpoints
» Enhancements for trade studies
» RPE templates for SDD (Software Design Document)

= Software Development
» Enhancements for safety critical
= Simplified Framework (C and C++)
= Reduction in MISRA C++ violations
» Code customization enhancements

» Ports optimization
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7.6 Highlights - continued

= Systems and Software Testing
» Support for timing and Sequence Diagram operators in TestConductor
» Provide out of the box code coverage analysis for C in TestCondutor

General Usability

» New diagrams look & feel

» Action Intellisense

» Performance: Dynamic Loading
» Properties multi-select

» Menu customization

Integrations
» Eclipse integration Enhancements
» Gateway enhancements

= A&D
» ARINC 653 adaptor

Automotive
» MicroC code generation enhancements

» Behavioral code generation enhancements for AUTOSAR

» AUTOSAR XML enhancements
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Systems Engineering Enhancements

= Activity Diagram Simulation enhancements

Plant Modelling integration via Simulink

Viewpoints for visual filtering
RPE templates for SDD

Usability/Workflow enhancements
» Functional Decomposition

» Harmony
» Ul simplification

Improved trade study capabilities using instance specification

© 2011 IBM Corpe
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Enhanced support for Activity Diagram Execution

= Control and object flow execution support
» In line with UML 2 / SysML token based semantics

» Support control tokens and data tokens
Can now also simulate behaviors associated with:
Il‘ LR

» Actors, Use Cases, Operations
= Activity diagrams can call each other by
» call operation and call behavior actions
- 5

= Activities of operations

» Parameters correspond to arguments
» A parameters named RETURN represents the return value

= Support for time events
New simulation features:
» New command: Go Action (Go until tokens are ready for an

action to start)
» Automatically open activity diagrams during execution when

actions are ready (optional)

= Focus on Systems Engineering usage
Requires cygwin or Microsoft C++ compilers
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Innovate

x=10;

Activity Diagram Simulation enhancements

riint
———— - printf("hd == 10", %);

—

L Object Node “x” is accessed directly on the Actions

= Object Node
» Object Nodes serve as data specification of Object Flows
» Object Nodes can be accessed directly on the connected
Actions
= Routing of data tokens
» Data tokens can be routed by Control Nodes Decision, UDKEN};_':t A 10 2
=10 wint '
= printfii*%d == 107, h);
Lebel pint

Merge, Join or Fork
» The token is accessible by the Control Node using the

keyword TOKEN

= Activity under Use-case
» An Activity can be modelled under Use-case

» Such Activities can be executed and simulated just as
Activity under Class

= Activity under Operation
» An Activity can be modelled under an Operation

EI@ MyUseCase
= (e Activities
[+ (F=) MainActivity
[#-(Z2) SecondaryActivity

L “MyUseCase” own multiple Activities —

~ DecisionNode route “int” token by testing TOKEN ——

Op

=, op)
() Ackivity

» Invoking the operation will result in executing its Activity

» The Activity execution can be visualized

B ¢
- (F2) Activity
EE Operatians -

— Invoking “Op” will result in executing its Activity —

© 2011 IBM Corpe
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Activity Diagram Simulation enhancements

Support arguments/return for “Activity under Operation”

» Pins will be mapped to Operation arguments and return value
» Auto-synch. mechanism for quick and safe mapping

» Check for forcing consistency

Support TimeEvent
» User will be able to model and simulate TimeEvent

Enable data passage on Events

» Modeller will be able to specify Pins for Send/Accept Event Actions
» Auto-synch. mechanism for quick and safe mapping

» Check for forcing consistency

Improve user experience and robustness

» “Go Action” — Step between Actions

» Ports-Activities integration issues

» Other general modeling and execution issues

© 2011 IBM Corpe
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Functional Decomposition Workflow Enhancements

= Execute Use Cases with operations
and activities

“ Refinement of "atomic” actions to Call
Operation Action and Call Behavior o - -
Action by bi-directional conversion |

= Synchronizing parameters

» Operation Arguments<->Activity
Parameters/Action Pins

» Activity Parameters<->Action Pins for call
behavior actions

» Event Parameters => Accept/Send Event iy
Action Pins

Operation:

" NaVigation : Efoo(x:int):Real s-

» Call Operation Action => Activity of the :

operation g

© 2011 IBM Corpe
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Innovate
Plant Modeling integration via Simulink

- Enables the simulation of control blocks within the overall UML/SysML model

Simulation (both tools)

Behaviors in Simulink o |
”Nobﬁ'pllgﬁo%?'**@ Cowa | s |
- EN

e
VehideDynarics Brake Resume

actuaSpesdl

=
‘‘‘‘‘‘‘‘‘‘ : o —
e - desiredSpeed
> Digta Clock e ockCaised——— |
/|
Theps furdtion W

Architecture in Rhapsody
(control and plant blocks) Simulink model for co-simulation
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Viewpoints for visual filtering (SysML specific)

= Allows displaying different views of the model, for example: Mechanical, Safety
= Can be applied to the browser and/or to diagrams

= Conforms to the notion of Viewpoints as specified in SysML

| General ” Diescription | Criteria | Element Types ” Tags ” Pmperlies|
Find what | 3 | [ Match case
latch whale wor
[ Mateh whols word
Find as: [ Units orly
O Exact sting ®Wildcad O Regular Expression
Search: Unresalved * R L T T
Element name (® Ignore unresolved Schupries = ¥ T
: CrEEET || [Pl frhees Fuempnn]
User code {Operation bodies, ovemidden properties etc.) Define Custom View [E o Pedrpes : 2B
[#] Other test {Descriptions, label, specification, tag values etc) P’ J;.-m'v:
elect element types for filter: i 4= s e
O Select element types for fi a —
= 5 b vesporniratpends Sk
Conform Viewpairt [ AcceptE ventdction ] Select Al @ [ vavoorsy Sebaars
O AcceptTimeE vent = [ eftee e =
[ Safetyin "v*n_e'f\'points.i'\mi @0 [ Activity_D Clear &l e
Software in Viewpol 3 O And [ ActivityDiagram - =y S ]
< T s [ ActivityFinal vt Cormei il
B i O Actor -
1 Allocation )
bt
(®) Select Queries for filter:
[ Mecharical in YiewpaintstndDueries Select Al
Locate oK Apply J [ Safety in YiewpointzindQueries

Sofl in ViewpointzAndQueries Clear &l

Cancel

© 2011 IBM Corpe
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]
I
-l

Systems Eng. Usability workflow enhancements

= Harmony improvements

» Inverse actor pins to support sequence when the system is triggering the
actor

» Launching the model toolbox from the right-click context menu (auto
selecting the element)

» Support for send event, accept event and time event actions when
generating sequence diagrams

© 2011 IBM Corpe
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Improved trade study capabilities using instance

specification = =
Values Values U

= Specifying different instances of (sub-) N - - B
systems -

» Values of attributes (Different weight,
size, etc.)

«block»
Engine

» Different kinds of parts (A diesel engine
vS. gasoline engine)

Values Values

Operations Operations

» Different composition schemes (Engine
with 4 cylinders vs. 12 cylinders)

= Values can be automatically filled in by
default based on the part hierarchy

= Intended for use by Rhapsody PCE
(Parametric Constraint Evaluator) to |
compare design alternatives '

- Ly ieihed) in Default:z A
L@

= Compliant with instance specification in
UML/SysML

{leftReartiihee! rightReariheel}

[myCar itsWheel right RearWheel its Tire right RearTire.airPressure:int

Locate oK Apply J
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RPE templates for SDD

* The Software Design Description (SDD) describes the design of a
Computer Software Configuration Iltem (CSCI). It describes the
CSCl-wide design decisions, the CSCI architectural design, and
the detailed design needed to implement the software

= Out of the box template is provided for generating Software
Design Description (SDD)

» Compatible with SDD specification (DI-IPSC-81435A)

© 2011 IBM Corpe
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Support for Safety Critical Software Development

Enhancing support for using Rhapsody generated code with
safety critical standards (e.g. DO178) for C and C++

» Making generated code to better comply
» Simplifying certification of framework code
» Test coverage with TestConductor (for C)

Safety critical features:
* Improved MISRA C++ compliancy

= SXF: Simplified Framework for C++
» Improved MISRA/C++ compliance
» Support for ARINC 653

Refactoring and cleanup of MXF as safety framework for C

Automating lowlevel code traceability to requirements (LLT)

= Provide out-of-the-box code coverage analysis in C via
TestConductor

© 2011 IBM Corpg
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Innovate

Enhanced support for MISRA/C++

//%% class L
class & {

public :

//#% auto generated

const int* getAtt (void) const

= Generate const where required
» Attribute and relation mutator argument
//#% auto generated

» Attribute and relation accessor return type
vold setAtt (int® const p att)
private :
int* att; //#% attribute att

= Attributes and Relations default visibility is Private

= Statechart without inheritance is compliant
» Attributes are private and defined as enum

= Event's Argument
» Argument visibility is Private, mutator is generated




Innovate The Premier Event for Software and Systems Innovation

]
I
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Simplified C++ Framework (SXF) components

Active classes (multi threading)
— Mutexes
— Event flags

Static architecture

— Static memory manager for events allocation
MISRA C++ 2008 compliance

— Safety critical C++ settings

— Checks to support MISRA compliant modelling style

Events

— Asynchronous events

— Synchronous events (triggered operations)
— Timeouts

© 2011 IBM Corpe
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Simplified C++ Framework (SXF) components

Adapters

— Workbench Managed 653 (APEX API based)
— Microsoft (VS 2008/2010)

Flat state charts

Testing package
No Ports
No Animation/Tracing

© 2011 IBM Corpe
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SXF C++ vs OXF C++

SXF C++ OXF C++

Static architecture Dynamic allocation

No animation/tracing Animation/Tracing

Only Real Time Real Time/Simulated Time
No containers (can be added) Containers

Static memory manager Static memory manager

(only BasedNumberOflnstances)

Flat state charts Flat/Reusable state charts
No Multi core in 7.6 Multi core
No Interfaces Interface based

No Ports Ports
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New Safety Critical profile for C++

New model is created using Safety Critical C++ Settings

New Project

Project name: Project

[ folder: L:\temp Browse...
Project Type: Crefault b

Project Settings: S afetyCriticalC++ w

Project Settingz: Code generation zettings for the RiC++ Safety Critical Software Developrment

ok || Cancel | | Help

© 2011 IBM Corpe
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Targeting Wind River VxWorks 653 with SXF

ARINC 653 | VxWorks178  VxWorks Linux
Application | Application = Application Application Appllcatlon

il

User
Mode ‘oc\)‘«"'

APEX VxWorks178|ll VxWorks POSIX
API API API API API

Partition OS || Partition OS | | Partition OS || Partition OS | Partition OS

A
I
1
I
I
1
I
I
I
I
I
I
1
I
1
1
I
1
1
I
1
1
I
I
I
I
I
I
I
I
I
1
|

VxWorks 653 Application Executive
(with ARINC 653 ports and time/space scheduler)

Board Support Package (BSP)

Hardware Board

29 A 2011 IBMM
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Cleanup MXF for S/C C applications

= Re-factor MXF files structure to separate core capabilities from utilities

» Defining MXF core based on 7 components (files)

= RIiCEvent, RiCReactive, RiCTaskEM, RiCTimer, RiCtypes, RiCEventQueue,
RiICOXF

= Simplify implementation and cleanup some MISRA-C violations with
RiCReactive and RiCTimer
» Remove dependancies on generic utilities such as RiCHeap
» Use dedicated, MISRA-C compliant, code

© 2011 IBM Corpe
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LLT: code traceability coverage
= Mapping model level traceability into generated code

= Every generated code segment is traced to a requirement via inline code
annotations
» Operations
» States, Transitions

» Other generated code

E | General | Description | Initialization| Settings |Ehecks | Relations | Tags | Propetties |

Existing must be dane first ‘ Dirsctony: |L:‘\Hhapsody 7.5 5 amples\Cpps amplestHomedlam' T esthReleas| | ..

Ize Default

‘ Include Requirements as Comments in Code

armned

: i
else 1f (I3 EVENT TYPE OF (evTewporise LlarwmPkg id))

! i
&) -
armed sub3tate = exiting;
root3tate active = exiting:

W - 2
state exiting

trn(EXIT _TIME) Fealizes requirement regquirement 0 e

Existing must be done first
ewhrm w7

| A8 state ROOT.armed.exiting. (Entry)
evDoor | theRedLed->GEN (evFlash(100) ) :

| entering (é}'l | ‘ /r bl SILEF /i H#]

rootitate subdtate = armed;

detecting |

armed timeout = scheduleTimeout (EXIT TIME, NULL):
res = eventConswmned;

| e N ¥ P ——

© 2011 IBM Corpe
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Modeling Usability

= New diagrams look & feel
= Performance improvements
Auto completion assist by improving “intellivisor’

Eclipse plug-in workflow enhancements
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New Diagrams Look & Feel

*New out-of-the-box Look & Feel

Subsystem Connection through Ports ’7
= C J— " | 1= Failur=
onn onivanagemen Ll
! Lserinterface 3| cMinputinterface *‘ -
am i
:l {1 Incoming fimguest Tnfarm MM
CMOutputToLIT
- ¥
Connection
om_sap
CallCon fsm
Lonstionlpdste
mm_sap Disconnect [y
s MobilityMarEgement o h §
ters0m) R=mot=Sitefound i
sap_mm_out
Ll_l ComechConfinm
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1
1
=l

Enhanced control for compartments on diagrams

Display options of A

= Control compartments

» Unified support for all compartments T
» No modification/warnings of diagram on class :
change e — k| ;@:ﬁ
» Avoid creation of unresolved elements by
compartments 5
#
L Beove |

© 2011 IBM Corpe
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Performance - Incremental (on demand) load of units

= Only Necessary parts of model are loaded “on demand”

= Model is “loaded” faster, consume less memory, Rhapsody works

faster

= To the extent possible, let the user feel that the whole model is loaded

» Expand (iterate) browser

= Also on open feature dialog, double click, right click)
» Open diagram
» Target of relation (dependencies, generalizations, etc.)
» Load entire project/package/scope as needed

= Code generation (scope), Reporter plus (Package), Save as (Project)

» Sometime Ask user (dialog) entire project/package/scope....
= Search in model / look in

= Deletion
» Does NOT trigger loading

= May create a UR element

2%y Dependencies
SNY <1 Jsage» BluePiece
----- *y) «dJsages CyanFi

Features...

..... *) «lJsages GreenP!
..... \:l +|Jsage» Magen

..... \:l +|Jsagex Orange
..... *) «lJsage RedPie

..... *) «dJsages Yelowr
----- *\) Piece
#-[@ Operations
3 Board

..... *y) elsages WhiteP

Add New »
Cut Ctrl+X
Copy Crl+C
Delete from Model Del

Set Stereotype 4

Change to 3

3 Level

© 2011 IBM Corpe
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How load on demand occurs

= Implicitly loaded
» Expand (iterate) browser
= Also on open feature dialog, double click, right click)
» Open diagram
» Target of relation (dependencies, generalizations, etc.)

..... \:l « Isage BluePiece
..... \H « Jgage: CyanPi Features...
----- *v «lJsage= GreenP
\H g Add Mew r
..... +) #lJsage= Mageni
----- s «lsage=Orange [t Ctrl+X
..... v} «lsages RedPie Copy Ctrl+C
..... \H aai_,lsagew WhiteP Pacts Cirl -+
R aste Ly s v
..... \H #JSEQE& YellowE Delete from Maodel Del
H a"'"Dﬂ P'E;e Set Stereotype ¥
:a Ellmardpuara ons Change to 3
3 Level Mavigate r
3 Score Mavigate to Depends On (BluePiece)
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How load on demand occurs (cont)

= Tools
» Load silently entire project/package/scope....
= Code generation (scope), Reporter plus (Package), Save as (Project)
» Load by Ask user (dialog) entire project/package/scope....
= Search in model / look in
» Not loading, using the currently loaded only

= Select in combo Add Dependency

Depends on: I

£¢Select:> =3
PSimulatar T aal
A20
ActivityFinal
AppledProfile

Board

Bus

Buttan
CallBehawior
Clazs Diagram
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Auto completion assist by improving Intellivisor

= Context sensitive suggestions list L o

onarmi() in HardwarePkg::IHardware FrimitiveCperation ondrm) in HardwarePkg: : THar dware

a orDisarm() in HardwarePkg: IHardware Description ¢ Called to arm the alarm controlley
} contr0|‘space (ShOW a Current Scope C & orDoar() in HardwarePkg:: [Hardware
pOSS| b I e) a onkeviint) in HardwarePkg: :IHardware

a onkey R in HardwarePhkg:  THardware
a onkeyOn() in HardwarePkg: : IHar dware

4 “.” or “->” (ShOW the Iocal Context Complet|or & ontovement() in HardwarePkg: :Hardware

» “u2” (Show the namespace completions)

Primitive Operation : foo in A

Attribute : b in A

[ Fllterlng IlSt based on current preflx Genersl | Description || Relstions | Tags | General || Description | Implementation A

MName: b -
sroape: [ || Lvodfood

= Improved completion for e.g. GEN — e |
(g Select... A
H Attribute type —
" Avallable at Use exi;ing type EI:: in Default:;: A
Type: [Bin Default =OmyPort in Default::A
4 B rowser E foo() in Default::a
. Mutiplicty — [7 E@getﬁﬂl in Default::A
4 D|alogs ] Constart ] Referance E@SEtB[B} in Default::A  —
. e E.ﬁ. in Default
4 COde Ed itor ' lré pr—— HE in Default
. Ebin Deffault: A =15 PORT L7
» Diagrams [
E'®getBO in Default::A
Eks=tB(E) in Default: 1
EA in Default

E B in Default
= IS_PORT ~

Locat= |4 SRRy J
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Details

Primitive Operation : foo in A

= Invoke IntelliVisor by: | General | Description | Implementation | Arg

Attribute : bin A

wvoid foal)
» Control-Space (Show a current scope General | Description | R | |
completions or auto complete if possible) Name:

Stersotype:
>« or “=>" (Show the local context completions) ||| .,

[_é Select. ..

E b in Default: A
—OmyPort in Default::A
E fool) in Default::A
EhoetB() in Default::A

[

HEN

» “u2” (Show the namespace completions)

Attribute type EhsetBE) in Default::a  —
Ize existing type Ha in Default
HE in Default

Type: Bin Defal = I1S_PORT b

= Available at:
> Browser Multiplicity 1

4 DiaIOgS [ ]Constant [ ] Reference [] static

[ 3 Code EdltOl’ Initial Value: |[_H l
& Select...
» Diagrams I=lb in Default: A

—OmyPort in Default::A
E foo(} in Default::A
EboetB() in Default::A
E'@setﬁ (B} in Default::A
E.ﬁ. in Default

EE in Default

=I5 _PORT W
Locate kK BTy J

|
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Eclipse plug-in workflow enhancements

= Ease creation of Eclipse projects using default settings

= Ability to roundtrip file(s) without matching active configuration in
Rhapsody to the active project in Eclipse.

= New Rhapsody toolbar improves usability for working with multiple
projects and components

= Added synchronization button, update model with code changes after
disconnected development

= Improved Rhapsody & Eclipse communication
» UDP Ports availability

= Eclipse Platform Integration (Windows) will be available in all
languages that Stand-alone is available

© 2011 IBM Corpe
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Using Eclipse Platform Integration for non-eclipse targets

= To allow integration with RTC (as CM tool) for NOT native Eclipse
environments we add more abilities for code operations for Eclipse
Platform Integration

» Build, Clean, GMR for non-Eclipse configurations
» Build output window
» DMCA support for Eclipse code view

" Rihapue-dy Dasigissr Tor Syatems Eagineers - Structions Diagram. Meal! - Eclipis SO6

Rhapsody Modeling :
File Edit Source Refactor Navigate Search Project Run JEGENSSIEEGIE Tools Window Help il L LAL WL L CNE MR LA L LI oS
g ] . 4 T Mol Bripmier | 270 Brom =2
: :“j' [‘ﬂ .O_:I; : H' f E:][‘_‘f EE : #' 0' q' Generate b orarodiven = opow t * 7 | RAEOBES v |F - R E s v S B g
) . : | Re Generate v S -
T *Model Browser il B& ¢/C++ Projects| q H el ) i
| . Roundtrip v L e
Entire Model View ~ ~ Opti... ~ + 4 | Force Roundtrip b ! i N : =
= %J Eugnc:nponents Dynamic Model Code Associativity * [ e
[ T
=] &ef:nulgcomronent uild v
=3 Configurations ) ,
i+ 3 configuration_0 Rebild & - < -
# (2 Eclipse Configurations Clean = i eoae sk 3 © et [ Popicn = -
[ | o Sty Plosiel Derment. -
=0 chae?:;t Generate/Make/Run ' 7z | : h \
-]
@ [0 PredefinedTypes (REF) Clean Redundant Source Files l e 8 J
& 7 PredefinedTypesCpp (REF) Run configuration_0 : ) ~ E E: d
—[ o e
uild Framework o s - e T
; . Cpenbcimprmn ity -
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The Premier Event for Software and Systems Innovation

Innovate
Usability of User Interface

= Non blocking external editors
» Allows to work inside Rhapsody while the external editor is open

= Support for editing multiple elements
» Description, Tags and Properties along with other attributes are now

available to edit when multiple elements are in selection
H Requirement View V‘ +t ‘ ]
entshnalysisPkg Multiple Selection - (3
ae?qisirementspkg General |Descnpt|on | Relations | Tags |
Packages Name: | | |I|
StereotyPe:  from_DOORS - _| El

D SystemRequirements
=+ Packages
BE‘J _3 System Requirements «from_DOORSs
B0 Packages

BB _3_1 Functional Requirements «from_
BD Packages
E-57 311 Handheld device «from
B@ Requirements

50 _3.1_2 Meter Interface Unit «fr
JE‘J _3_2 Non_Functional Requirements «f

£

Locate QK Apply J
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Usability for Software Developers

Primitive Operation : promote in REAbstrctPromotion x|

General Description |Implamentat|an| Ngumants' ReJauons' Tags | Fmpeme:'
Specification generate to implementation ird

Better support for C++ <<Friend>> dependency i thesposfctondscptan f e petatin

Generate Operation descriptions into both .h and .c/.cpp files .

Implementation =
This is the implementation description of the operation.

Simultaneous usage of external code editors and navigation in | p=zomes

The algorithm is based on...

ou should never...

Rhapsody .

Lomtel oK | Apply, | ‘

Improve support for CORBA
» CORBA Unions
» Support CORBA strings in struct with multiplicity e & Op()void

Simultaneous usage of external code editors and model navigation

» user is able to run an external editor in a separate thread while still being 5 an x 3 aq | =
able to navigate the model see more information while editing the code - Bifnaef Defaulc A B

fdefine Default AL H

» Only one external editor allowed open at a time

» No support for merge if there are conflicting differences fjass A

|dentify header guards during Reverse Engineering fenait
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Generated Code Customization Enhancements

= QOption to format generated code for functions with more than 2 parameters
= Option to specify a string to be used for code indentation
= Easier way to generate only the header file of a class

A sample that shows how to group operations into visibility groups

JAH# class class O
clasgs class 0 ¢

public :
33 roid Operation 41]: SAE class class Qriclass 7
34 class class 7 |
:2 protected : LA Attributes S
a7 S operation Operation Ffint,int,int.int) prirvate :
38 void Operation 3 {int =, int v,
39 int =z, int attribute 0O: SO attrik
40 int w); Vs -
41
ii private : rry Operations FAES
44 S operation Operation 5) protected : I
45 void Operation 51{):
12 . SAHE operation Operation 3Fiint)
47 FES Attributes £ void Operation 3{int x):
43 -
b
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Run-time optimization for Ports

= Provide direct calls instead of call delegation between non-behavioral
ports

» Improve run time performance

. . componentA componentB
» Improve debugging experience
1 partAA Ie IE € i ! partB:B
» Scope: C++
=) T )
& opagveid W . ” " & opagveid
1B
! o_cAucomponentA 1B ! o_cB:componentB
ﬁgﬁnmﬂiﬂ P-DrlO‘m'Q?ﬁ
[“% i
IA 1A
Inberlaces = Intmrlaces
Ia IB

& opapvoid & opBp-void
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Rhapsody in Ada Enhancements

Roundtripping

Removed Booch components
» User is advised via checks when Booch containers are required
= Unbounded relations
= Qualified relations
= Multicast ports

= Type reversing improvement
» Record with discriminant
> Subtypes
> Arrays

Property C++ alignments
Keywords substitution

b
» DescriptionTemplate
» Post processor

b

Pragma management

© 2011 IBM Corpe
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Extendibility Enhancements

Improvements in Diagrams API: nodes and styles

Java plug-ins to have arguments
Add Application Listener sample to Linux Install

RulesPlayer in Rhapsody Architect

» Allowing the integration of Rhapsody models with other inputs and outputs of
the engineer’s process

» The engineer would define his mapping using the Rulescomposer

» The engineer would deploy his mapping rule as tool menu option in Rhapsody or a
plugin across his team

» Any engineer using Architect or Developer version would be able to execute the
transformation defined.

» WYSIWYG templates are disabled
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Diff/Merge Usability

= Align Statechart and Activity diagrams with other diagrams
» E.g. “Take from left”, “Take from right”

= Improved 3-way text diff/merge

» Merge operation body when there are changes on both sides of the
comparison

= Allow users to merge references
» i.e. stereotypes, component scope, etc.
» Enable addition of references from both sides instead of either-or

© 2011 IBM Corpe
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New Textual Diff/Merge Utility

= Base-aware textual comparison and merge

= Automatic resolution of non-conflicting textual differences

= For instance, the Building::dispatch operation is not a conflict anymore
and DiffMerge has resolved it automatically

= As the result, some merging cases that used to require user to do it
manually — through Ul — can be done now automatically

BE C:\TMP\out.txt - Diff Merge =13

File Edit WView Mavigate Tools Help
®' IEM Rational Rhapsody DiffMergs - :
psocy B (| ¥ B2 S| Cu || & HHMAl PPN (T EEE L2 3| «=>0[E 8
% File Edit Wew Tools Window Hel
— . - COATMPwuot. txt *
”¥ a, A E:El = T & = cce merge needed »»> rs
setItskardware ( aHardware ); -
D M Projectelevator w
- levato - R - o E—— E— - [ — — T -
e & elevator [1:Base] C:NTMPY ts:n:d-foHUEzLﬂ‘:'j [2] CATMPA TSjl:d'T'.-'_U'l1L|3.-1L|1‘:-'351.-1_| [3:"To-version™] C:A\TMPAltsBody
L - [ ElevatorPkg fh—— - = = = = -
R (| RS -~ [ 2 /7 Specify the hardware fi|s ([ 2 £ Specify the hardn|m
hal - EZ, Building L = L S and the elevators® doot = LIz =
™ < B configure setItsHardware [ aHardwars }; — setItsHardwars [ aHardware }; — setItsHardwars [ aHardws —
i — pr— e e =
<> -. |:| dispatch L W L W L S Specify the hards |«
= < + & randomElevator z i 5 Fs | 3 Fs | 5
- | + & randomiTime - o o —— - —— —
Ready |1 Unresolved Differences lLine 1 of 10 L
L - % Door — —
< - (%2 statechart_0 unitSccProjPath
<} Oé, statechartdiag... ’ [ | TtsBody if { aDirection == ... j/Dependingonr... if { aDirection == ... J/Dependingonr...
L - closing Virtual [u] o] [u] [u]
i+ + " trans=ition 0 b licanca bt
Attribute: ItsBody === Item was modified on both sides with no conflict *** Item is merged automatically
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Iy
-l

Model Based Testing

Enriched test case specifications with Sequence Diagrams Operators

On Target Offline Testing (without Rhapsody in the loop)

Safety critical development with Rhapsody
» Code coverage computation for RhapsodyC code

Android
» Testing support for Android applications

© 2011 IBM Corpe
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Enhanced test case specification with SD

+SUTs

= Support of interaction operators Tviachine | | aviacnet | | incaiachnes | | ingachie
. sPackaginghd sTC_at_pl_of sTC_for_itsSe sTC_for_itsSe
» opt, alt, loop, break, parallel, consider [ ethtode(_mode=t) | | |
o N | |
= Support of timing checks Ref
Start_Mode1
» e.g. minimal/maximal response time | | | |
| | | |
= Full support of variables and test data in SDs | - qIC — I I
laop itz flan->getl] < ==1000ms
} parameterlzed teStS | true :qualitythecko __| | s
: | | | | Is ¢
» access to attributes of test components | p=getPassedChask ontg | e
. . . | | | |
= Code Editor in SD TestActions | | |
» Auto completion when defining actions in SDs _ | Pl i )| e || e
o sethode(_mods=1 | |
= Stubbing of non virtual functions (support of [/
replacements) i i i i
» allows overriding behavior of non-virtual functions ] e,
| | "I ! ot
= Using auto generated operations in test cases g | i
| [ | |
. « ” | | | |
= Improved Failure SDs (“Show as SD”) . ' ' '

Stop_Mode1

» Complete error path is shown
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Support of interaction operators

= Support of interaction operators
— opt, alt, loop, break, parallel, consider

— Example: loop

el Ts

TZon_E.itsCurnriy TZon_E.itsE:E TCon_B.itsTC_Far_i
Dviver_of B:Durim ks _af B:iC
yDoriver_of B

Operator kind

= [ < 100

Caddvalfval = th, myvals[th.i])

Access to indexed /

|
4 <PostCallaction: |
|
|

test data th, b+

showival = ﬁ:u.mwals[ﬁ:u.i]}q

© 2011 IBM Corpe
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Support of timing checks

= Support of timing checks
— e.g. minimal/maximal response time

— Example: checking upper bound
sl s

TCon_B.itsDurmmyD TCon_P.itsB:B TCon_B.itsTC_for_
river_of_B:Dummy t=C_of B:C

{er_uf_ﬁ

< 1 sec | | |

Ref

SD_Input_Values

Everything inside the

scope of the time |

interval should complete
within 1 second

|
|
|
I show tverage »I
|
|
I

show fval = 33.33) »|
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Variables and test data in SDs

= Full support of variables and test data in SDs
— separating test data from test control, improves maintainability of test cases

o Wiew  Code  Layg

of BN Z

E Microsoft Excel - values.csv =1t

(69 B 0 §° 01 %0 5° & B 3 B

s e ESRY FRRY o e - 2e? - :
B | TPka B_Compiff —, LR ‘ ‘
i@ % Datei Bearbeiten Ansicht EinfUgen Format Extras Daten @l ] !
o fD o W7 N Eenster 2 Adohe POF ==Ixf= = & Z & ‘ 1
J‘@‘Eﬁ“&lpm—lf-‘@ﬂ;ﬁ ?J?-stScenariu_lin...x I
ivew - | ¥ T Al - =417 itsDum....DumrmyDriver_of B TCan_B.itsB:E | TCon_B.itsT....C] |
.FI A B [ C [ D [ E Zl :
Jtlpesk 1 417 38,3 363 45 4 :
P 2 435 42,4 56 4 47 9 «SUT» X
- ggmpments 3 a3f 61,4 60,1 63,2 TCon_B.tsDummy TCon_BitsEiE TCon B itsTe_for_i b
- Driver_of_B:D tsi=_of_B:C i
= 24 TPka_B_chimll 4 61,7 55 837 535 o B i
ey i 56,1 55,8 53,1 526
-5 «Jestil] B 545 565 B15 618 | |
w55y festingl 7 A | |
ZE Events 4 4 » | M values 14
(2 Objects —
L3 TestPagfages Joop | [th.i = 100]
= T i=tre
=% Controlled File | addvalfval = th. myvals[th.il __|
3] values.cav '
R i 4
- TestComponents & ostCallaction:= |
-5 TestContexts | thi++;

=49 TCon_B
22 atributes

|

|

|

|

|

|

|

| |
4' ! show (val = ﬂg.myvals[tb.ﬂ)_;!
|

|

|

|
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]
I
-l

Code editor for SD test actions

= Code Editor in SD TestActions
— Intellisense when you define test actions in SD test cases

z5lUTs

TZon_class_iitsCla TZon_class_0itsTC TZon_class_0.itsDu

s5_iclass_0 _Faor_jtsClass_1_of raryDrivar_of_clas

class_0iclass_1 5_iDuraryDriver_

of _class_0
L/_:’/_,_@
a IJ_'I O
=PostCallAction=
| i++ O
itsClass_0-3|

| a F() in Default: iclass_0

| |
| |
| | o ? Ly itslass_1 in Default::class_0
| |
| |

© 2011 IBM Corpe
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Improved Failure SDs

= Complete error path is shown in red

= Green and blue colors indicate parts of the SD that has been executed/not
executed.

& TestScenario: SDTestScenario_3_show in TPkg_B::TCon_B_Architecture::TCon... [ [B]X]
TCon_B.itsDummy...DumrnyDriver_of B TCon_B.itsB:B TCon_B.itsTC_fo..:0)
«SUT» &
TCon_B.itsDurmmyDr TCon_B.itsB:B TCon_B.itsTC_for_i
river _of_B:Dummy tsC_of_BiC A
ﬂ V) (=) *@ & Driver_of B E
MNarme Status File/Ite... = Line/Progress | | |
=% SD_tc_3 ) FalLED : : :
By so 3 @ FalLED 1 B0% (3/5) —
SD_Input_Values
|
‘ Ref,
SD_Check_average: Check of in value of argument val failed
| [ |
! | | ]
= il I =

" TestScenario: SD_Check_Average_show in TPkg_B::TCon_B_Architecture::TCo... [ |O[X]
TCon_B.itsDummy...DumrnyDriver_of B TCon_B.itsB:B TCon_B.itsTC_fo..:0)
|
«SUT»
on_B.itsDummyD TCon_B.itsB:B TCon_B.itsTC_for_i =
ri B:Durnmy tsC_of_BiC

Diriv B B |

[ N | |

! showsverage) | :

shovq(va\ =33.33): Check of in value of argurﬂrent val failed

L Pran)
-

© 2011 IBM Corpe
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Testing without Rhapsody in the loop

D el
Mo EE

= Enables testing completely without animation

= Enables testing on almost every target system

LT re———

e by,
'y dan
o

* fiemuit of TestConbext - Mozilia Firefox

Bl it ves Hpoy joomwia Toh Lep
4 i S 0 el L T eV eh T LT e
T LT s v I il TR e MY -

| it o ot

TestContext Result
Temiliantad= Toon_Packaginghiachins
Wheilnegilny, Mach 03, 2001 161841

T p—— i
s e o by e e

[ ——— ks Wi | inckown
[EeeT - b, bk S0
[ A, akd bt

Pl Pakapnileley
i Wvw Tl G sl Coorpmima'd TR Palagraflaleng ] _Civy
A W om e i i Frdnrar

Teniiontred: 10on PaoiPiechin | drsmany P |
Y ==
EaT Bl
i resED

el

generate test
code

* Executable contains all test code

* Execute test cases outside Rhapsody

* Generate reports outside Rhapsody

C:~RhapLibra~IBM~Rehovot_March_2B11~PackagingMachine~TPkyg_PackagingMachine_2 ,Comu
~Release*tc_run.bat

C: \RhapL1hl-a\IBI‘I\Rehouut Harch_2811~PackagingMachine“TPkyg_PackagingMachine_: 2 _Com|
~Release >"C:sRhapLibra~I1BHNRehovot_March 2311\Packaglngﬂachlne\TPk P

chine_2 Comp\Releaﬂe\TPkg _PackagingMachine_2_Comp.exe" —-resultfile

~IBM~Rehovo Harc}1_2311\Packagingl"lachine\TPkg_Packagingl‘lachine_Z_Comp\Releasen‘t
cresult.rst" —logfile “G:\RhapLibra“IBM~Rehovot_ March_2Bii~PackagingMachine“\IPkg|
| PackagingMachine_2_Comp“Release/rtclog.txt"™ —tcontext TCon_PackagingMachine —tc
ase SD_tc_5

Starting test case 6

Finizhed test case 6

C:“~RhapLibra~IBM~Rehovot_March_2B1i~PackagingMachine“\TPkg_PackagingMachine_2_Com|
p~Release*tc_rep.hat

C:“~RhapLibra~IBM~Rehovot_March_2B1i~PackagingMachine“\TPkg_PackagingMachine_2_Com|
p~Release>'C:nTest it“RhapsodyLibra‘TestConductorsrepgen' —infofile "C:/RhapLibw|
a/IBH/Rehuuut Harch_2011.-PackagingMachine~TPkg_PackagingMachine_2_Comp~-Release r|
tcinfo.txt" —resultfile "C:-/RhapLibra~IBM-Rehovot_March_2811-/PackagingMachine~TP|
lkg_PackagingMachine_2 Cnmp/Releaﬂe/rtcreﬂult rzt'" —outdirectory /Rhaleh-a/IB
M-Rehovot_March_2811-PackagingMachine-TPkg_PackagingMachine_2_Comp-Release'" —tco
ntext TPkyg PackagingMachine copy Con_PackagingMachine_Architecture: :TCon_Packal
gingMachine —tcase TPkg_PackagingMachine_copy::TCon_PackagingMachine_Architectur
e Con_PackagingMachine .8D_tc_5

C:~RhapLibra~IBM~Rehovot_March_2P11*\PackagingMachine~TPky_PackagingMachine_2_Comn|
p~Releaser_
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Code coverage computation

= % TPkg_A
=1 Companents

= Computes code coverage for individual = =& ks _com

=3 Configurations

test cases and complete test contexts =~ (Testiaconfiguration sodeCoverageConti

\ Events

Configuration : codeCoverageConfig in TPkg_A_Comp

4 Statement, Condition/DeCiSion(CD)’ g ?teji?;;sckages I General | DescripliTn | I]rjitialization ||| Settings | Checks
. g g . . =M on rchitecture Fielations ags Praperties
Modified Condition/Decision (MCDC) [ iy .
coverage i Slsicia
=5 TCon_a ; .
. . ...E Atributes estingConfiguration
* In particular needed when using 2l comcomraeer] (| commcocecoeree @ )
o o oy DZ;‘Z;Z%?C?;; e CUMpUtEMode|Coverage O
Rhapsody for safety critical ey i .
. - [ Operations U Analyis Bepart - Mazilla Flrefox
development according to safety & © Sttechart H e :
B g SUTs | 6... I-mn- ih r»m:::;:ﬂ..,..ﬁ.,,_.m |7
standards, e.g. IEC 61508, ISO/DIS 3 Tost Cortaxt g —— i .
- B% Code_tc_op) S9SEE
26262, DO-178B/C e
» In safety critical users have to TR . oo s
demonstrate that all requirements are == T
successfully tested and that the complete g o
code has been tested - S

=
g
E

dEdweedied = FELEI
1

[ __marclcakisa->t|

el FNLLi:
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Testing support for Android applications

* Rhapsody can generate and animate android applications
= TestConductor now supports testing Android applications

[ *Model Browse 53 % Package Explor]

E& SDTestScenario_0 (@ StatechartDiagram (‘m MainhyAndroidProject (E% *fnimated SDTestScen 22 >

=04
= an@@m__lmnz e R e e =l e
’I

L
1

Entite Modsl view - J. - -JI +

E|E] TestPackages
Bl TPkg_MyClass

ENY | WyClass [0 by Cla. T

=2 D MyRhapsody = .Q
-0 Components ENY MyClass[0]:MyCl

{1 object Model Diagrams ass E

{11 packages «

{2 Profiles Creats()

B[] Settings 2310_ ________ _J| f

\

£

-4 TestContexts
E-s_l TCon_MyClass
[0 Instances

g
“z
“z
“z
“
0
0
: “
g SUTs Z
& Test Cortext Diagrams %‘—M
%, TestCases %
* SD_te_0() ;
Z
Z.
g

ﬂz
—
M oala i W=f a0 a0 i

Marne I Status | Fl\_e‘fIteratlnn I LinefProgress I
-1¥, sD_tc 0 PASSED
By spteo FASSED 1 100% (5/5)

Il 5554:MyAYD

Android1
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Documentation Enhancements

= Move product documentation to the web to reduce installation size and
to allow continuous update

» For Rhapsody user with no limitations on Internet access on the computer
they are using Rhapsody on, who doesn't want to have the help on their
computer at all, and will access the web-based IC each time they want the
help.

» Support users with limitations on Internet access
» Support download the IC to local server/computer

= Properties without documentation

= Rhapsody API| documentation

© 2011 IBM Corpe
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[0

Iy
-l

Rhapsody Gateway Enhancements

* Improving RTF synchronization to Rhapsody
* Export to DOORS improvements

* Additional improvements
Excel to XML, CSV to XML, XML Tester

© 2011 IBM Corpe
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Export to DOORS improvements

* Create Package structure as Folder

* Package layout selection:
= Single module (regular behavior)
= One module per package
= NEW: One folder and module per package

Package layout:
I COne folder and module per package j
MNew module:
Prefis: v] | Location /HomeAlam
I MName Type Description
Epot | Close | [0 AlammPkg Folder Created by Reqtify
[ AnialysisPlkg Folder Created by Redtify
T JOPPOT arsTdy . ]
- Testcase IBM [ GuiPlg Folder Created by Reqtify
E-PY Testing [ HardwarePkg Folder Created by Reqtify
=N % Dependency Lirk:
L AlamPlg % Rhapsody_links Link:
E] AnahysisPleg UML Model Farmal Home Alam mpy
[0 GuiPkg

EIE] HardwareFkg
ol AlamHwA86Pke

H-3 UML Model

© 2011 IBM Corpe
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Innovate

Export to DOORS improvements

* Export reference attribute
» Map to link attribute in DOORS (on option?)

Customize the dependency/anchor/link module mapping

» Solution not studied yet!
» Need a new mapping configuration panel?
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Additional improvements

* Excel to XML capture
* Easier pattern definition and lower the risk of erroneous extraction
* Support Excel 2007 format (docx)

«!-- Generator: xdtxt -->» — — -
~ <Workbook> b = cabel The tool shall be able t Tur i-aut ﬁnaI]:]yollr: i ts inchuded in a d t eriory = .
R _" . " e tool e able to capture semi-automatic: e requirements in in a documen
<Worksheet name="Requirements"> REQ1 |Capture and/or in a model. “Semi-automatic™ means the text has to be formalized beforehand by the High John Doe
— <Fow num="18"> 19 user or another dedicated tool.
<Cell col="1" hbel:"A”l‘»RquD{l"C ell> The tool shall take into account the successive versions of the documents and models_and

REQ2 TUpdate information when sowrce changes

<Cell col="2" label="B">Label</Cell> 20 update au
<Cell col="3" label="C">Definition</Cell> Thetodls
<Cell col="4" label="D">Priority</Cell> REQ3  |Multiple requirements definition de &];El’] i Joe
<Cell col="3" label="E">Allocation</Cell> | 54 tool.
</Row> . The tool .
— “Row num="19"> 5 REQ4  |Traceability Reports using the: i Hawkins
<Cell col="1" label="A">REQ1</Cell> ,; REQS Navigation to the Authoring tool Joe
<Cell col="2" label="B">Capture</Cell> |-,

—<Cell col="3" label="C">
The tool shall be able to capture semi-automatically the requirements included

dedicated tool.
</Cell»
<Cell col="4" label="D">High</Cell> <Cell=
<Cell col="5" label="E">John Doe</Cell> |="3"
< Row> ol=
— <Row num="20"> =k tx <Cell>
<Cell col="1" label="A">REQ2</Cell> L col="3"

<Cell col="2" label="B">Update information when source changes</Cell>
—<Cell col="3" label="C">
The tool shall take into account the successive versions of the documents and
</Cell>
<Cell col="4" label="D">High</Cell>
<Cell col="5" label="E">Tim Jones</Cell>
<Row>
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Automotive/Micro C enhancements

* Enhanced Usability for MicroC and AUTOSAR
» Initial values capability Enhancements
» New MicroC Checks

= AUTOSAR code generation enhancements
» Support multiple instances of AUTOSAR SW/C implementation

» Automation of direct activation of triggerred operations as runnable
entities

= AUTOSAR interchange enhancement
» Support ARXML roundtrip (“respect”)

© 2011 IBM Corpe
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Enhanced Support for static initialization

= Support statically inherited attributes

= Values for fields of record type attributes |
= Array types (multiplicity > 1) [

= Combinations of the above: =213

e 8 myFamilyCar
(5] Miscstuff ~—Features

E MiscInfo 10
i = (5] wirelessConnections
E‘ E WiFiConnections[ ]

» Multi Dimensioned arrays

» Record’s field of array type

4 ArrayS of records - H wirconnections[0] 1234
o wiRiconnections[1] 5673 S ——
l=truc amilyCar © myFamilyCar =
(.o = BlueToothConnections| ] o { /* myFamilyCar */
- { /% MiscStuff */
----- E| = BlusToothConnections[o] | (0 10 /* MiscInfo =/
tocolT BT_protocoll b
E pratocollype +r { /* WirelessConnections *=/
‘ . E ConnectionStrength 20 { /% WiFiConnectionsz */
. - 1234 /* WiFiConnections[0] */,
/ 2 B Devicernfo 0} 5678 /= WiFiComnections[1] */
E ETDeviceMName Rhapsody e
E ETDevicePassword Libra { /* BlueToothConnections[0] */
. [— BT protocoll /* protocolType */,
. - \ = BlueToothConnections[ 1] {BT_Pratocal2, 30, {ABC, 123}} 20 /* ConnectionStrength */,
/* DeviceInfo */
E Miscinfosint Rhapsody /* BTDevicelame */,
) Libra /* BTDevicePassword */
t
',
/* BlueToothConnections[1l] */
1 WirelessConnections {BT_Protocol2, 30, {ABC, 123}}
}
= wiFiConnections[10wifiConninfs / L=s ok Aply J L
E BlueToothConnections[10):BTConn..
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Innovate

New MicroC Checks

= Object with multiplicity > 1 owning Segmented Memory Attribute(s)
= Class Part with multiplicity > 1 owning Segmented Memory Attribute(s)

= Service Port with operation(s) in interface

ClassWithSe nvice Port
Interface

[
<\_> 3 op i) woid |
3 op2{}: void Operations

/

MicroC Correct

- A Warnings (1)
- A Service Port with operation(s) in interface requires dynamic memary allocation (1)
=Port : port_1in MicroCCecks:: Class\WithServicePort
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Rhapsody Install enhancements

= Ability to install Rhapsody on Windows 7 machines for

“elevated” user

= Simplify install by reducing the resolution of features and

components

= Improve Install/Uninstall performance
= Add JRE as a part of Rhapsody install

The Premier Event for Software and Systems Innovation
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DUESTIONS

www.ibm.com/software/rational

Innovate
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Collaborative Design Management
Engaging teams around the lifecycle

Engage all stakeholders in the design process

v" Stakeholders better understand how their efforts relate
to the overall design

v" Quality is improved through automated reviews and
team-wide trace analysis

Unify designs across domains and supply
chains

v Knowledge transfer increased through a system-wide
design repository

v Real and potential impact of design changes easily
analyzed and understood

= — L. _ . E
L —e
H

Accelerate project delivery

v Decision-making sped up through readily accessible
nformation B s

v" Reduced iteration times through direct stakeholder
involvement in designs

v Regulatory demands satisfied with design process
traceability and multi-discipline reporting
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Collaborative Design Management
Enhance cross-team collaboration on software and systems design

o

Central Design Hub

v Enterprise-wide design storage for search, review, Engineer Developer

analysis, and reuse
v Links design elements to lifecycle artifacts Architect } T
V" Navigate and visualize relationships Deployment
Engineer
Stakeholder Collaboration Rational Rhapsody Rational Software
) ) Design Manager Architect
V" Automated design reviews at all stages of Design Reviewer Design Manager
development Design Reviewer
v Intuitive extended team web client for broader access
to designs

Document Generation and Reporting
D

V" Create documents directly from the development
“The ability to review and comment on models from the Web client

lifecycle : .
encourages feedback from a wide array of stakeholders... leading to
faster consensus and improved quality of solution designs.”

v" Draw from information and assets linked through
OSLC

— Lars Tufvesson, Sellegi
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ﬁ # Sample Project

= *Hew Relationship Diagram & i

Design Server

Maximize productivity and lower COStS =~ [ Scurcutomnpbagans  Dieimemsccsmenn oo
v Increase team knowledge through an s e |
enterprise and system-wide repository w7 e
with Web-based access e =
v Leverage Jazz to quickly search across - - o
designs for review, analysis and S =

potential reuse
v" Analyze the impact of design changes

= Teams need to quickly find existing designs to review, analyze, and identify reuse, but...
*x Information may be stored in multiple designs or models
% Desktop client installation is required to view the design information

* Access to SCM system also may be required to access the information

= With Collaborative Design Management...
» All designs for an organization or system can be stored and accessed from a central location
» All known designs can be searched, viewed, analyzed on the server from Rhapsody, RSA or Web client

» The new Relationship diagram supports impact analysis and discovery of related design elements a
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Web Collaboration on published models

Engineers & developers create/edit Web access for stakeholders to
Imodels using desktop tools with SCM search, query, & comment on the
system of choice publishing to model models, to link to requirements and

collaboration server and review to perform analysis and reporting.
model comments and markups.

- «—>
—_—
[3)
>
3 c
..... N ) Model Collaboration | +
- S o Server S
= (@)
e | 3 = <
. . e W 3
Rhapsody System Engineering Desktop |& @ %
o
= :':"1."'."‘:1:‘:".‘,":_.:.. ,’._ W= ‘sn g ;
= . — g_ - E
- S »
LT ‘%
I findows*
)y | 2 @rhternet
- = Explorer
i Jo=
T — =|

Rhapsody Software Development Desktop
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Stakeholder Collaboration
Easily share software architectures, deployment plans and system designs

v" Improve quality by enabling the
extended team to easily access

and review designs and trace o
analysis S ———
v Keep stakeholders informed on I ——— ez
how their work relates to designs S mmr— 2
e——— I:I' - . |
13 e i

= Teams need to collaborate on designs and incorporate design into the workflow, but...

*x Stakeholders cannot easily access the latest design information
* It’s not clear to stakeholders which designs are related to their work
*x Design dependencies are mismanaged, resulting in data duplication and inefficient workflows

= With Rational Rhapsody Design Manager...
» Stakeholders have self-serve access to design milestones, improving collaboration and quality of designs

» Stakeholders can determine how their task relates to designs with traceable links to w
requirements and test cases
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Rational Rhapsody Design Manager Web Client

w [AMR_System] FuncﬁnnalAnaIysisﬁcg::CﬂptureUsageDatnPhg

SRR Collaborate with
J e stakeholders with
View design L commenting

over web

) Saved Successfully

55 snapshot 2. ActivityDiagram

modified Jun 2, 2011 9:50:18 AW

Milestone 1

Comments

= B~

Review Comments (1

Diagram Related Elements

~ Recently Viewed =} 100% (=)
E., ActivityDiagram
Sarah Reviewer Now

IBD_Capture Usage Dats £« Activity Views Use Case] ackBoudView [activty_0) Please add a link fo the Network
B3 InterfacesPkg Connectivity Requirements as | indicate
in the drawing.

Properties

=pture Ussgs Dtz

[ FunctionalanalysisPkg e Al=o, should there be a path to a fault
R57 if there is no Network Comms when
WakeUp reading the data?
w Explorer (&) - ] B ActivityDiagram
sstisfys
[ AMR_Handheld_Rcvr L - <€ A drawing was added
[ 0 AMR_System
[ Components Link to netwark connection re... (2)
[E [ Packages runHealthChecks Testing for database connecti...
[ ActorPkg Sarah Reviewer 20 minutes ago

Please make sure that during the heatth
[ DesignSynthesisPkg checks a check for connectivity to the
[l F3 FunctionalAnalysisPkg network is included

[=] 3 Packages B ActivityDiagram
=] [ CaptureUsageDataPkg Lo [Faults Exdist] assessFaults 4 A drawing was added
[ Blocks
[ Components MNeed to define faults to assess (1)
[ [0 Internal Block Diagrams k] Bill Lee 45 minutes ago
e esel [Netwark Comms] We have rough draft of the faults
IBD_Capture Usage Data 5 o 51 pozsible but need to review with the

project team if there are more.
B ActivityDiagram

([ Packages
[=] [ Use Cases
< Capture Usage Data
3 ConfigureRoutePkg

faterlloter readMeterUsageDa

[ee]

Health Checks (1) 30 minutes ago
Bill Lee 1 hour ago

We need to create a link to the Health
check information

B ActivityDiagram

recordFauliData

[Network Comme]

sendMeterUsagaQata

decision

storeMeterUsageData

Mark-up diagrams to
elaborate comments

information
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Faster Design Reviews
Shorten time-to-market and improve quality

v Speed up decision-making by keeping
people informed as decisions are made

v Improve quality by ensuring that the
extended team has direct input into :
updates and corrections =

v" Automate the design review process

* Teams need to collaborate with stakeholders on software architectures, deployment plans, and
system designs, but..

% Design reviews are painful, tedious, and time consuming
x Stakeholders do not have direct access to designs so reviews need to be handled outside of the design tools; feedback
is difficult to communicate and confirm

= With Collaborative Design Management...
» Designers automate reviews, specifying which designs and stakeholders participate
» Stakeholders can view the design and attach comments and mark-up via the Web or rich client

» Design reviews can be linked to RTC work items for planning and tracking
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Collaborative development in Rhapsody client

5] File Edit View Code I.ayuui Tools Window Help |—||—||—|

mﬂ} UCD AutomatedMeterRead... ] ~|

Entire Model View = ‘ SR ‘ =
Server URL: hﬂps:ﬂamrdrnsenrer:%}rrn | - | Apply |F‘roject Area; |.N.rlomated Meter Reader Sys | - |
B AMR_System

l:l Components Reviews >> Create Review I Q:><h

B3 Packages
% ‘F:i:tq:rl;ir:enml\afys'sf’kg [ Seileak diagnosiic daia revieve Jun 1, 2011 g
Pete 1 hour

tl FunctionalAnalysisPkg
£ DesignSynthesisPkg @ Report Meter Data Review May 20, 2011 &

lﬁllnterfacesf’kg V|eW deS|gn Pete May 20, 2011 Create Or VleW

& TypesPkg @ CentralControl Block Review Apr 26, 2011 &

- (3 Profiles Comments Pete Apr 26, 2011 reVIGWS

@ Meter Interface Review Apr 26, 2011 &
S == BT Pete Apr 25, 2011
Handheld Block Review Apr 25, 2011 = E
Upload Usage Da save | o B ®
. T Pete Apr 25, 2011
Comments Links nection M Previous | Page1of2 | Next ¥
Comments (1 of 1)
= l = = Reviews =
R =) | 5 = - =
: s — Get leak diagnostic data review R H _sae
Upload leak data (1) 1 hour ago
Pete 1 hour ago Overview My Work Participants Resources Links Review Comments
Should thiz use case slzo includs the uploading of leak?
Comments (Loading...)
MName: |Get leak diagnostic data review | Snapshot: Currer
" || Due [Jun 72011 |

E Instructions:

o
Server URL: Pl’(psjmvmﬂﬂ | - | Apply |Project Area: E|
|A|.ln|lzletl Meter Reader | - | Participants

cadll |get sk a | Mame Role Review results Completed  Actions

Matching MW& leak B o s
data" (in All Madal i = — . . -
~ View details of

Search across design projects design review
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Multi-discipline Document Generation and Reporting

Satisfy regulatory and customer demands T e —

v Easily create comprehensive
documentation for specifications, . —
communication, compliance and =
auditing

v" Help prove compliance by including
OSLC link information and design
review information

* Teams must document for specifications, communication, regulatory compliance, and auditing,
but...

% Documents need to contain information from different domains (requirements, design, change management); individual
products have separate reporting solutions

*x  Existing solutions are difficult to use for designs and limited in the types of information they can access

= With Rhapsody Design Manager and Rational Publishing Engine...

» Users create templates and generate documents and reports pulling data from all relevant sources using open
interfaces

» Documents can show the impact of design changes on other lifecycle resources leveraging the OSLC linking data

Reports can include comments and details from design reviews
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Iy
-l

Collaborative Design Management
Integrating Systems Engineering and Embedded Software Design into Jazz

Designs linked to the Designs linked

requirements they model to related test artifacts
REST API p, REST API

’ //////// \ | RESTAPI

REST API .
Rational

Desin(l\}/?a er {// /
i@’.i ',,/
Rhapsody Desktop Client | ! eb Clien
' - _p, ‘ r 7 ket = Share designs developed
i _— e B with Rational Rhapsody
SLL = EAEL = = Create links to trace design

to requirements, project

- and test plans
_ = a = View impact and
y . ¥ @ >

System Software . dependencies with
Engineers Deve."c‘,’pe,s N':;glae;etr Stakeholders relationshimdi
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Design Manager links to Team Concert

‘RJ Rational Rhapsody Work Item Selection 57

Models A =
Chelsea Q, Search Results for block definition = LI n k Creatlon I Sample PrUJECt j

ntly Viewed # bdd 3 Distiller Structure with feed Valve moumecuun%/rﬁ | (Show All) j

' Search Results for Di Properti Related Elements Other Link . . o
e il L) el Sl —— Use Work Item 1D or Words Contained in the Text: 8 result(s)
Chelsea Hotels and i IR
Resorts External Add Link & |ﬂ1
ved Work (1) Nome | serer  FRafional Team Goncert (Mc1-0443) i~ )
| Chelsea Hotels * o Matching Work Items:
Project | Sample Project =]
rer ) 3. Share code with Jazz Source Contral ;l
LinkTo:  Selectan item rowse 7 Define vision
G: Define team mem~ers
4 ) )
Description 4: Define iterations
5. Define categories and releases for work items
2: Define a new build
8. Define permissions
1. Define an iteration plan
0K | Cancel Implements This is an interesting diagram (4) Noj
= 7: Define vision ®
More==
External Web Page  Status  Resolution Summary =
home page = New Define vision
Details
Type (5] Task Tags:
Severity. ) Normal Owned By Project Administrator
Found In Unassigned Priority: [] Unassigned
Creation Date: Way 12, 2010 1:20 PM Planned For: Unassigned
Created By: Project Administrator Estimate:
am Area: Sample Project Team / Sample Project  Time Spent:
Filed Against: Sample Project Due Date: Unassigned
Quick Information
b Subscribers (1): PA
Compact rendering e

Efine the vision for the future system. Describe the problem and features based on Stakeholder b
requests.

The solution is proposed for a oroblem that evervbodv aarees on. Stakeholders collaborate with the L'
¥ Show More
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Innovate
Viewing traceability links in Design Manager

= Relationship diagram shows linked elements to help impact analysis

%R ¥ | n:efine vision| 4 Team Concert work-item
Iﬂ Chelsea Hotels and Resorts| i % —
La o ! |

x\\\“‘\ |‘ Addressﬂbnk|

External Website | |
b Rich hover on

R R
rational.com 2 Chelsea Hotels Main addressbook .
| - requirement

e - ‘x
H»"# | ™,

‘__.-""' | . ) |

| % statechartDiagram| '. i@ Response Time (81) Q‘F_n) .
| |

| ., |

| Requirement details for the response times \\\ [

¥ S|

. Response Time {ﬂi}| = Classics CD = Requirements " L1 Chelsea Hotels ﬁ

' 'fb release1l

N .’___.-'"' I
Comments (0) Links (4) \

1

1

1

Requirements
Composer
requirement
! 55 XK ""-
!~ Response Time -:Ii'lllllI
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Collaborative Design Management Offerings

v Rhapsody Design Manager provides
Collaborative Design Management for the
Rational Rhapsody Family Enginoor Developer
Architect ) i i \, Re%ri\raﬁ;]s(:nts
Deployment
Engineer

Rational Software
Architect
Design Manager
Design Reviewer

v" Extends Rhapsody’s existing design
authoring capabilities with enhanced team
(Rational Rhapsody

collaboration
v" Connects Rhapsody into the Jazz e
platform, so teams can collaborate in the Design Reviewer

context of designs
v" Team capability offered through Design
Manager and Design Reviewer user roles
v" Users access through either Web client or W WW-M M’M

. . . “We are excited about the capabilities in Collaborative

deSktOp Cllent Wlth DeSIgn Management Design Management .... We see it playing a significant
role in our development process because it allows us to
transition away from our home grown solutions in that

area to standardized Rational products.”
Hans-Peter Berger, Department Heac : g0 Development
~ . GAD "

client installed
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Collaborative Design Management User Roles

Rhapsody Design Manager 3.0

L Ei0 1 )| Team Concert

5 "rﬁ?"f;%f:/‘\‘_rﬂ 3 Eﬁiﬂﬁfﬂ o

( Design )
Reviewer

For extended team members
who need to access and
collaborate on models and

Design
Manager

For design practitioners
using Rational Rhapsody
to create models and

designs designs

View and search designs v v
Attach comments and markup v v
View designs in dependency v
diagram

View and create design links v v
Dashboards v v
Import designs directly from RSA v
or Rhapsody workspace

Import designs from SCM v
Setup design reviews v
Create design baselines v

*Design Reviewer and Design Manger roles are available in both
Rational Software Architect Design Manager and Rhapsody Design Manager.
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Get Involved on Jazz.net

Forums Library elopment Community

We're building a new generation of products to make software and
systems development more collaborative, productive, and enjoyable.

= Technology initiative to...

v Bring design management capabilities to
Jazz

v Provide a collection of design management [
services that can be used by any design
tool

v Involve the community in defining the
. . Jazz Team BI | =
services needed for design management E e et ot ope et s et Ll

B By Dan Leroux Thu, 31 Mar 2011
'.; I'm thrilled to announce the addition of the Design Management project here on -
Jazz.het, We're excited to join the community ., More = z == Explore development projects

| This week we've released a Beta 3 for our three Collaborative Lifecycle Management
/ {CLM) products: Rational Team Concert - Beta ... More =

. . . ilabl
You can participate ﬁ. - —
v
1}

Events &l
IBM Rational Jazz Roadshow 2011 - Spain

: : ()

Rational Asset Manager 7.5.0.2 now available ]
22 Mar 2011 - Barcelona, Madrid, L
‘% By Derek Baron Fri, 18 Mar 2011 LY o oresne, Heand ke

i Corufia, Val d Bilb, 5
| The Rational &sset Manager 7.5.0.2 fix pack is now available for download. This prunas e, ane Biben, spamn
second fix pack to version 7.5 includes ... More = Jazz/RTC Open Mic Series: Licensing
& Lpdstesdiraction

More Blogs > 05 Apr 2011 - Teleconference

Mare Events =

COSRX

MNew from Qur Library B3 In the HMews B3 Testimonials
; Mylyn-Based Tasktop 2.0 Brings Together ALM
Bu:ld Theary far Rational Build Forge - The S ‘ [Rational Requirements Composer] is
Selection Praocess
Y application Development Toals Fri, 25 Mar 2011 clearly 2 step up fram our current
GOl il rnethndnlnmy
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http://www.jazz.net/projects/design-management
http://jazz.net/projects/design-management/
https://jazz.net/pub/user/register.jsp
https://jazz.net/downloads/design-management/
http://jazz.net/forums/viewforum.php?f=16
http://jazz.net/projects/design-management/release-plan/
http://jazz.net/jazz04/web/projects/Design%20Management
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