Overview

@ Some more software architectures

@ Motivation for ADL
@ Basic Concepts of Darwin

@ Case study - Cruise Control system
@ Property verification and other ADL issues
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What are software architectures?

Software Architectures

Programs

interactions among parts
structural properties
declarative

mostly static

system-level performance
outside component boundary

implementations of parts
computational properties
operational

mostly dynamic
algorithmic performance
inside component boundary

(from Garlan/Shaw)




Explicit architectural descriptions

“architecture” “system product”

Why tolerate a loss of explicit architectural information?

The architectural description should be specified explicitly
and precisely using a special purpose language - an
Architectural Description Language (ADL). An ADL
specification should be usable both for design analysis and
to generate and maintain the system.

What structures should software architectures describe?

There are many possible architectural models.

Selection is determined by
problem domain and

implementation ] _
environment interconnections?
bindings?
components? connectors?
processes? RN R | 7
objects?

interactions?

control (invocation) ?
streams (data flow)?




Elements of Architecturd Descriptions

@ The architecture of a system includes
®Components: define the locus of computation
Examples: filters, databases, objects, ADTs
®Connectors: define the interactions between components
Examples: procedure call, pipes, event announce

@ An architectural style defines a family of architectures constrained by
® Component/connector vocabulary
®Topology
®Semantic constraints

Example: Alternating Characters

Produce alternating case of characters in a stream
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Architecturd Description
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Components

A component has state, exhibits some
well-defined behaviour, and has a unique

identity. The identity of an

component distinguishes it

Marvin from all other components.

The behaviour of a component
represents its outwardly visible
and testable activity.

The state of a component
represents the cumulative
results of its behaviour.

A component/object is a member (instance) of a
type or class.




Issues Addressed by on
Architecturd Design

@ Gross decomposition of a system into interacting components
® typically
® often using common design
@ Emergent system properties
® performance, throughput, latencies
® reliability, security, fault tolerance, evolvability
@ Rationale
® relates requirements and implementations
@ Envelope of allowed change
® “load-bearing walls”
® design idioms and styles

Desirable Properties: Software development lifecycle

Spiral model for software

engineering.... )
Analysis

The architectural

Requirements description should
not change
dramatically
between releases
of the same basic
system.

S::l?;:;li?;l Engineering




Desirable Properties: Consistency

For the architectural description to be useful, it is
essential that there is a means to check and preserve
consistency with the corresponding system(s).
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Properties: Variations and families
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Architectural descriptions should provide
a generic structure from which various
features and variations can be selectively
included into particular system(s).
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1. the Design Model for the
cruise control system.

2. the State Chart to describe the main control
process for the cruise controller.

3. partition into concurrent interacting processes,
specified in Darwin.

1. specify the behaviour of each of the processes
which comprise the cruise control system.

2. compose the processes and analyse the
behaviour of the system to check for validity.
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Sensor Scan Process
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Cruise Control process
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