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Design Principles

Design Principles

Decomposition Principles

1. Don't design components to correspond to execution steps
e Since design decisions usually transcend execution time

2. Decompose so as to limit the effect of any one design decision on the
rest of the system

e Anything that permeates the system will be expensive to change

3. Components should be specified by all information needed to use the
component

e and nothing more!

Abstraction

e Motivation: manage complexity by
ESSENTIAL o X
INTERFACE \ CHARACTERISTICS emphasizing essential
p

characteristics and suppressing

UNESSENTIAL implementation details
DETAILS
e Common abstractions

1. Procedural abstraction
— e.g., closed subroutines
2. Data abstraction
- e.g., ADTs
3. Control abstraction
— e.g., iterators, loops, and
multitasking

IMPLEMENTATION

Design Principles

Information Hiding

e Motivation: design decisions that are subject to change should be
hidden behind abstract interfaces

— i.e., components

e Components should communicate only through well-defined interfaces.

e Each component is specified by as little information as possible.

e If internal details change, client components should be minimally
affected

— May not even require recompilation and relinking...

e Information hiding is one means to enhance abstraction

Design Principles
Information Hiding Example: ACE Message Queueing
e Message_Queue and

Message Message_Block hide Stream

Block . . .
Text_ messaging implementations from

e clients

Data_Bloc!

e e.g., reference counting can be

I\;I;l*«:sc?(ge added transparently

et
‘/ ks ;-
Message oot~ Message Message

Block \Data_Blocl_( Block - Block

Text
prev. cont_ —| cont_
cont Message next_ next_

Data_Block| Block ¢ /
next_
prev Data

cont
Data_Block 15795
ref_count_/'lzm:l

base_ —]
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Design Principles

Extensibility

e Motivation: aspects of a design “seem” constant until they are examined
in the light of the dependency structure of an application

— At this point, it becomes necessary to refactor the framework or
pattern to account for the variation

e Therefore, components often must be both open and closed, i.e., the
“open/closed” principle:

— Open component — still available for extension
* This is necessary since the requirements and specifications are rarely
completely understood from the system’s inception
— Closed component — available for use by other components
x This is necessary since code sharing becomes unmanageable when
reopening a component triggers many changes

Design Principles

Extensibility Example: ACE Task

- e Features
|SYNCH_STRATEGY |
|
/" “Task lsmaoy | Tasks can register with a
———— \
=0
o e | Reactor .
g 5 / They can be dynamically
/
-~ 7

~8ve(=0 :
Tl linked
- They can queue data

Object |  \gusaze | They can run as “active
— .
- objects”

Handler

S Handler \‘ \ suspend()=0 | Se=
7 bandle_input) - gsume(=0 / DN

'\ handle_output() \\ \\\@/ \/ Shared | .

\ handle_exception() | ' Object | ® Note how OO techniques use

| handle_signal() ! — | . . .

thandle_timeout () / \ nit0=0 inheritance and dynamic

I'handle_close() / \l‘ﬁm 0=0 II ; .

! get_handle(=0 - {info0=0 binding to produce
components that are both

open and closed

NAL -7 \ XA
N2 ~

7

Design Principles

Virtual Machine Structuring

e Motivation: decompose system into smaller, more manageable units,
that are layered hierarchically

e A virtual machine provides an extended “software instruction set”

— Extensions provide additional data types and associated “software
instructions”

— Modeled after hardware instruction set primitives that work on a
limited set of data types

e A virtual machine component provides a set of operations that are
useful in developing a family of similar systems

Design Principles

Virtual Machine Example: OSI Protocol Stack

Host A Host B

APPLICATION APPLICATION

PRESENTATION PRESENTATION

TRANSPORT TRANSPORT
GATEWAY A GATEWAY B

NETWORK NETWORK NETWORK NETWORK

DATA LINK DATA LINK DATA LINK DATA LINK

| Lt —
PHYSICAL PHYSICAL PHYSICAL PHYSICAL

r P e 11 1
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Concluding Remarks

* Ie., the “open/closed” principle
— Dividing commonality from variability should be goal-oriented rather

an implementation
— Allow substitution of variable implementations via a common interface

— Determine what is common and what is variable with an interface and
than exhaustive

— Design is a fundamentally creative activity

— Separate interface from implementation

e Design is not simply the act of drawing a picture using a CASE tool or
using graphical UML notation!!!

e Good designs generally can be boiled down to a few key principles:
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