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Abstract
The market of electronic appliances shows a fast increasing diversity. Manufac-
turers must be able to combine existing functions and new applications in a short
time frame. A large amount of accumulated SW code (legacy) has to be reused
in new ways.

The architecture(s) must be adapted to these new ways of working. Revolu-
tionary adaptations have proven to be extremely risky. Opportunistic extension
and integration decrease the quality of the code base, making it increasingly more
difficult to continue. Architectural refactoring is a feedback based method to evolve
an architecture.

Distribution

This article or presentation is written as part of the Gaudí project. The Gaudí project
philosophy is to improve by obtaining frequent feedback. Frequent feedback is pursued by an
open creation process. This document is published as intermediate or nearly mature version
to get feedback. Further distribution is allowed as long as the document remains complete
and unchanged.
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Today’s Audio Video Consumer Products
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Trend: Convergence of separate worlds
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Integration and Diversity
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Today’s Video Products
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Evolution of Video Products

TV
VCR


DVD


Set

top


TV
VCR


DVD


PDP
VCR


DVD


Set

top


elec.


Digital

Cable


Digital

Cable


Analog

Cable


PDP
DVR


DVD

RW


Set

top


elec.

Digital

Cable


Gate

way


ADSL
 TV2


Multiple inputs

Multiple stores

Multiple displays

Multiple applications

Multiple formfactors


1


2


3


4

re-


ceiver


portable

media-

screen


trans

mitter


game

console


From Legacy to State-of-the-art; Architectural Refactoring
6 Gerrit Muller

version: 1.3
February 10, 2011

ARproductEvolution



Distribution Scenario’s

Network


Thin

Clients


All-in-one

Server


All-in-one

Combi's


Thin

Servers


Clients


Network


Network


B
A
 C


Network


Server


Server


Server


Client


Client


Client


D

"All-in-one"


Combi's

"Thin

Servers"


"All-in-one"

Home server


"Modular"


From Legacy to State-of-the-art; Architectural Refactoring
7 Gerrit Muller

version: 1.3
February 10, 2011

ARproductScenarios



Product Packaging Options
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Moore’s law
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Problem: increasing SW size, decreasing reliability?
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The Holy Grail: Reuse
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Simplistic Architecting: Digital TV
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Available Code Assets
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Solution: Architectural Refactoring
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Example of Refactoring Goals
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Architectural vs Code refactoring
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Prerequisite 1

Frequent feedback
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Feedback (2)
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Feedback (3)
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Prerequisite 2

Awareness of dynamics
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Myth: Platforms are Stable
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Platform Evolution (Easyvision 1991-1996)

1991


1992


1994


1991


1994


Last changed in:


Growth


Change


3
rd
 generation components are mature, active maintenance needed.

Growth and change continues, some "old" components become obsolete


1992


1996


From Legacy to State-of-the-art; Architectural Refactoring
24 Gerrit Muller

version: 1.3
February 10, 2011

LWAplatformEvolution



Prerequisite 3

Long Term Vision
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Example Long Term Vision
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Don’t do
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Conclusion: Refactoring the Architecture is a must

TV domain HW

Computin


g HW


TV domain

platform


TV

computing


Infra-

structure


TV applications


TV
 Hybrid TV
 Digital TV


"All-in-one" combi TV


Set Top Box

domain HW


Set Top Box Platform


M

H

P


Set Top

Box


functions

3
rd
 party

stack(s)


Computing

HW
TV domain HW


Computin

g HW


TV domain

platform


TV

computing


Infra-

structure


TV

applications


Digital Video Platform SW


Set Top Box

domain HW


M

H

P


Set Top

Box


functions

3
rd
 party

stack(s)


Computing HW
TV domain HW


TV domain

platform


TV

computing


Infra-

structure


TV

applications


Digital Video Platform SW


Set Top Box Platform


Digital TV UI


Set Top Box

domain HW


TV domain HW
 Computing HW


Digital Video Platform SW


M

H

P


Set Top Box

functions


TV domain

platform


TV

computing


Infra-

structure


Set Top Box Platform


3
rd
 party

stack(s)


TV applications


storage domain

HW


Storage

applications


Digital TV UI


Storage srvices


PDP
DVR


DVD

RW


Set

top


elec.

Digital

Cable


Gate

way


ADSL
 TV2


re-

ceiver


portable

media-

screen


trans

mitter


game

console


From Legacy to State-of-the-art; Architectural Refactoring
28 Gerrit Muller

version: 1.3
February 10, 2011

ARrefactoring


