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Telecommunications is networking
with an emphasis on real-time
communication among people.

FROM ARCHITECTURE TO REQUIREMENTS* :

A TELECOMMUNICATIONS*

SUCCESS STORY

This talk is about end-user
requirements only.

**
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FEATURES

A FEATURE is an increment, often optional, 
of functionality.

A FEATURE-ORIENTED DESCRIPTION:

base
descrip-

tion

feature
descrip-

tion

feature
descrip-

tion

composition
operator

FEATURE INTERACTIONS

A FEATURE INTERACTION is some way in
which a feature modifies or influences
another feature in defining overall system 
behavior.

THE FEATURE-

INTERACTION 

PROBLEM

A feature-oriented description
is easy to change, especially
to change by adding new
functionality, . . .

 . . . but feature-oriented
description makes feature
interactions implicit, difficult
to understand, and difficult
to manage . . .

general-
purpose
feature

specific
excep-

tion

override
operator

feature interaction is 
an inevitable by-
product of modularity 
in a feature-oriented 
description; it can be 
positive (desirable) or 
negative (undesirable)

for
example:

 . . . which means preventing
the bad ones and enabling
the good ones.
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TELECOMMUNICATION REQUIREMENTS OF TODAY

feature
descrip-

tion

feature
descrip-

tion

feature
descrip-

tion

REQUIREMENTS FOR NEW, INDIVIDUAL 
FEATURES ARE TAKEN SERIOUSLY, CAN
BE QUITE DETAILED

REQUIREMENTS FOR FEATURE INTERACTIONS
ARE HAPHAZARD, LOCAL, USUALLY
SUPERFICIAL

GLOBAL REQUIREMENTS (PROPERTIES,
GUARANTEES)  ARE MISSING ALTOGETHER
which is a major reason why requirements for 
feature interactions are poor

WHY NO GLOBAL
REQUIREMENTS?

the networks of today
have been developing
incrementally since the
1960s

addresses, features, and
other entities are highly
ambiguous with respect
to meaning and purpose

users have conflicting
goals

there is little separation
of concerns between
requirements and
implementation

there are many
interoperating networks
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WHY ARCHITECTURE?

IN THE MID-1990s, NO PROGRESS ON
TELECOMMUNICATION
REQUIREMENTS SEEMED POSSIBLE

HOWEVER, INADEQUATE
REQUIREMENTS WERE NOT THE ONLY
SOFTWARE PROBLEM RELATED TO
FEATURES:

productivity of the software-
development organization for a large
telephone switch:

1 line of code per meeting!

RECENTLY, MOST RESEARCH IN THIS
AREA HAS BEEN ARCHITECTURE-
ORIENTED

agent architectures

stack architectures

Intelligent Network architectures

GOALS FOR TELECOMMUNICATION
ARCHITECTURES:

make it easy to add, delete, and
change features

automatically eliminate many bad
feature interactions, e.g., over-
writing a variable

automatically enable many good
feature interactions, e.g., 
forwarding invokes the features of
the forwarded-to address

constrain feature interactions

modularity:

feature composition:

structured feature interaction:

generality:

encompass all telecommunication
services, present and future
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usage: a dynamically assembled graph
of boxes and internal calls

DISTRIBUTED FEATURE COMPOSITION (DFC)

IB IBFB FB FB

box: a concurrent process, providing
either interface or feature functions

internal call: a featureless, point-to-
point connection with a two-way
signaling channel and any number of
media channels

system boundary

router
DFC router: routes
internal calls to 
boxes

feature
data

feature data:
usually partitioned
by feature

FEATURE INTERACTION (COMPONENT COORDINATION) MECHANISMS:

two-way signaling along paths
consisting of internal calls and intra-
box links

the routing algorithm allows forks and
joins, enables feature boxes to influence
routing without knowing about others

THE MODULARITY MECHANISM IS PIPES AND FILTERS:

each box has transparency, autonomy,
and context-independence


