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Why use visual modeling?
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Overview

Introduction to Telelogic® Rhapsody® for Ada.

What were the strengths and weaknesses of UML1?

What are the advantages of UML2?

What are the benefits of using ports and interfaces?

How can these new UML2 constructs be used with Ada?

Summary.



IBM Software Group | Rational software

5

®

What is Telelogic Rhapsody?

Telelogic Rhapsody is a leading UML/OMG SysML™ tool focused on complex 
system design and validation.

Origins:
I-Logix formed in 1997 focused on complex system design and validation –
Statemate®.

Dr. David Harel – Behavior modeling/Israeli Prime Minister’s Aware.
Dr. Amir Pnuelli – Formal Verification/Turing Award.

1998 – New generation Unified Modeling Language™ (UML™) compliant platform 
for seamless systems design and development – Rhapsody®.

Eran Gery – UML methodologist/technologist.
Dr. Peter Hoffman – Systems methodologist.
Dr. Bruce Douglass – Software methodologist/author.

2006 – I-Logix acquired by Telelogic.
2008 – Telelogic acquired by IBM Rational.
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Key enabling technologies for Rhapsody in Ada

Telelogic
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Development™
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capture

analysis and 
traceability

Rules-based 
Ada reverser 

and code 
generator

Multi-Team
collaboration

Full application 
code

generation

Configurable
Real-time 

Framework

Dynamic 
Model 
Code 

Associativity

UML 2.1/
OMG SysML™

plus domain-specific
modeling



IBM Software Group | Rational software

7

®

What were the strengths of UML1?

The initial versions of the UML (UML1), an international standard, originated 
from three leading object-oriented methods (Booch, OMT, and OOSE).

UML1 incorporated a number of best practices for object-oriented design. In 
particular for modeling object-orientated relations between classes.
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Modeling large-scale systems using UML2

When building large systems, we want to focus not only on how classes 
interrelate in terms of cohesion, but also how they are separated.

The main enhancements in UML2 were to support modeling large-scale 
systems by introducing a new concept called composite structures. 

A “structured” class is one which contains other classes. The instances of 
classes inside a class are known as parts.

Classes can be composed of classes which themselves have parts, supporting 
the hierarchical decomposition of a system. 
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Ports represent named interaction points between an instance of a classifier 
(e.g. class or actor) and its environment.

Interfaces can be used to specify the nature of the interactions in terms of a 
set of operation specifications (signatures).

UML2 ports and interfaces

“Required interfaces” characterize 
outgoing requests that may be made to 

its environment through the port.

“Provided interfaces” characterize 
incoming requests that the environment 

may make through the port. 
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Connectors specify a link that enables communication between two or more 
instances. This can be realized automatically in a code-generator rule set.

You can get the Rhapsody code generator to automatically synthesize the 
wiring code and build files to create an executable. 

UML2 connectors

Behavior port
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Benefits of ports and interfaces

Supports clear separation of interfaces at the component level.

Decouples components that “require” services from the “provider”.

Supports the separation of concern across multiple teams.

Allows parallel development of components prior to assembly.

Powerful construct for subsystem definition.

Eases subsequent integration.

Supports re-use of components in different contexts.
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What are the benefits of ports?

Different concrete implementations can be used providing they “realize” the 
same interfaces.

Non-behavior 
(i.e. relay) port
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How can classes and objects be realized in Ada?

The concept of a class is often synthesized in Ada using an Ada record to 
define the attributes of the class and an Ada package to define the operations.

Since operations are performed on objects, we pass the Ada record as the first 
parameter in the operation call, e.g., a “this” parameter.

This can be synthesized automatically using a code generator to ensure a 
consistent approach. Note: It is possible to turn off the OO-mapping. 
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In Ada 95 it is possible to synthesize UML interfaces by use of an Ada 
package and an abstract tagged null record type. 

package IDoorListener is

type IDoorListener_t is abstract tagged null record;

procedure On_Door (This : in out IDoorListener_t) is abstract;

Unfortunately, Ada 95 only permits a derived type to have one immediate 
ancestor.

Constraints associated with Ada 95
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Different behavioral port and interface assemblies

In UML2, a classifier can have any number of ports and ports may be typed by 
multiple provided and/or required interfaces.
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Exploiting Ada 2005 interfaces with ports

Ada 2005 resolves the limitations of single inheritance by introducing Java-like 
interfaces. 

package IDoorListener is

type IDoorListener_t is interface;

procedure On_Door_Open (This : in out IDoorListener_t) is abstract;

procedure On_Door_Close (This : in out IDoorListener_t) is null;

Unlike an abstract type, an Ada interface is used solely for defining the 
subprogram signatures.

All interface types in Ada 2005 are implicitly tagged types and a type can be 
derived from multiple parent and progenitor types.
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Exploiting Ada 2005 interfaces with ports

Using Ada 2005 interfaces we can support multiple ports and allow ports to 
have multiple provided and/or required interfaces. 
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Key benefits of using Ada 2005 interfaces

Enables homogenous support for UML2 code-based modeling techniques.

“Plug and play” components using a graphical notation.

Re-use of existing components in new assemblies.

Clear definition of external interfaces for testing.

Clean and readable code generation.

Clear and relevant compiler feedback.

Exploit full application generation.
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Benefits of model-driven development in Rhapsody?

Create software faster.

Improve predictability, consistency, quality.

Manage complexity.

Improve project oversight.

Enforce relevance of design.

Provide compelling evidence for certification/audit.
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