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Design Principles

Goals of the Design Phase

seml/ s — ] ® Decompose system into
Viim, il ==C s <o components

— I.e., identify the software
architecture

Session Router
Module

Event Filter
Module

e Determine relationships between
components

Module

— e.g., identify component
dependencies and determine
B Intercomponent communication
TELECOM e sennnnnen | [eee— L]

Switch Adapter
Module

)

D

’> Event Analyzer
)

ACE
RUN-TIME @




Design Principles

Goals of the Design Phase (cont’d)

] ]| STREAM } e Specify component interfaces
Head

— Interfaces should be well-defined
x Facilitates component testing and
team communication

WVHNLSdN

DOWNSTREAM

e Describe component functionality

— e.g., informally or formally

][] STE;?M e |dentify opportunities for systematic

Freuse

— Both top-down and bottom-up
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Design Principles

Decomposition Example: External OS for PBX

e Features

— Allow clients to manage
various aspects of PBX

switches without modifying
= ot the switch software
o S DIRECTORY o
RicEc e MANAGER  CALL CENTER — Su pport reuse of existin g
7] b exTension MANAGER components based on a
e I e MANAGER / .
] b | common architectural
Sooo0 APPLICATION

FRAMEWORK fra mework

\ et www.cs.wustl.edu/~schmidt/DSEJ-

94 .ps.gz
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Design Principles

Abstraction
( cosenrar® I\/Iotlvat.lo.n: manage complexity by
INTEl;FACE CHARACTERISTICS emphasizing essential

characteristics and suppressing

UNESSENTIAL iImplementation 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

10
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Design Principles

Information Hiding Example: ACE Message Queueing

e Message_Queue and

Message Message Message_Block hide Stream
QICHE e 9¢K messaging implementations from
o clents

Data_Block _
e c.g., reference counting can be
Message
Block added transparently
t
J?,?:vg _
Message cont $ ME?S;‘;?“" Mgfsa'ge
Block /’ Data_Block - oc
B?g\t/gi_/ cont ; —] cont
cont Message next() /next8
Data_Block Block I /
nextgz
pTeN Data
cont Block
Data_Block

ref_count()
base() _— PAYLOAD

12
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Design Principles

Session Router ,

e O
9

Presentation
Module

Event Filter

N
pae Q)
e Q C\T///?

Modularity

e A Modular system is one that's
structured into identifiable
abstractions called components

— Components should possess
well-specified abstract interfaces

— Components should have high
cohesion and low coupling

e Modularity is important for both
design and implementation phases

14



Design Principles

Modularity Example: ACE Stream
e A Stream contains a stack of
Sl Modules

e Each Module contains two
Tasks

— J.e., a read Task and a
write Task

e Each Task contains a
Message_Queue and a pointer
to a Thread_Manager

DOWNSTREAM

WV3HLSdN

Tail I

a
<

MESSAGE MODULE WRITE READ

15
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Design Principles

Extensibility Example: ACE Task

|SYNCH STRATEGY:

_IPEER STREAW__ ————1 SWNCH |
Svc Task |smatecy|
Handler e oI
close() =0
put(
APPLICATION-
SPECIFIC svel) 0 W
APPLICATION-
INDEPENDENT _————
l SYNCH |
Service Messézl:AT_EEYJ
Event Object Queue
Handler suspen?)()zo
. resume()=
handle_input()
handle_output() % Shared
handle_exception() Object
handle_signal() —
handle_timeout () init()=0
handle_close() fini ()iO
get_handle()=0 m%()—o

e Features

Tasks can register with a
Reactor

They can be dynamically
linked

They can queue data
They can run as “active
objects”

Note how OO techniques use
inheritance and dynamic
binding to produce
components that are both
open and closed

22
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Design Principles

Virtual Machine Example: OSI Protocol Stack

HosT A Host B
«“-— - - - — - — - - — - - - - - - - — = >
APPLICATION APPLICATION
-— — — — — — — — VIRTUAL. _ _ _ _ _ _ _ >
PRESENTATION LINK PRESENTATION
TRANSPORT TRANSPORT
GATEWAY A GATEWAY B
-« |« <« >
NETWORK NETWORK NETWORK NETWORK
-« > > <« —>
DATA LINK DATA LINK DATA LINK DATA LINK
-« > -« <«
PHYSICAL PHYSICAL PHYSICAL PHYSICAL

I N TS I f

LINK

24
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Design Principles

Hierarchy Example: The ACE Framework

JAWS ADAPTIVE  STANDARDS-BASED MIDDLEWARE

NETWORKED WEB SERVER
SERVICE TOKEN GATEWAY
COMPONENTS SERVER SERVER
LAYER

LOGGING
SERVER

NAME TIME

SERVER SERVER _

FRAMEWORK ANDL ER : PTOR O OR T
LAYER
PROCESS/ REA
C++ THREAD LOG R SHARED
WRAPPER  |\JANAGERS 1 MsG 0 MALLOC

FACADE

LAYER | SYNCH
WRAPPERS
OS ADAPTATION LAYER
C  |PROCESSES/ || win32wwep | |SOCKETS/ || UNIX | SELECT/ || DYNAMIC | SHARED || FILE SYS
APIs THREADS | streawpres |f TLI |4 FIFOS [} IOCOMP [/ LINKING [ MEMORY L1  APIS
=1=Te =1=4.\» O A O R A OR 8

GENERAL OPERATING SYSTEM SERVICES

www.cs.wustl.edu/~schmidt/ACE.html
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Design Principles

Example of Program Families: External OS for PBX

DIRECTORY

CALL CENTER MANAGER

MANAGER

A DATABASE

ﬁﬁﬁﬁﬁﬁ
ﬁﬁﬁﬁﬁ

MANAGER

aaaaa

aaaaa
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