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Architecture

» Decomposition, functionality, interaction
* Purposeis....
— Complexity management

« divide and conquer, separation of concerns,
economy of expression, etc.
— Industrial organization

« divide and conquer, separation of concerns, etc.
« Specialization, competition, etc.
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Industrial organization

* Divide and conquer

— No one company has to design the whole
system

* Separation of concerns

— Each company can innovate in their own space
» Economy of expression

— Products can be sold into multiple uses

Architecture

Complexity management

* Divide and conquer

— Different people, groups, companies can
concentrate on different parts

 Separation of concerns

— They can work as independently as possible
» Economy of expression

— Their efforts are not unnecessarily repeated

Competitors and complementors

Companies compete in

supplying each component
Cooperation focuses on
defining these interfaces
(standardization)

Each component is useless
without its complementary
components




Success hinges on....

Competitors

— ldentifying who they are

— Beating them on features, price, quality, etc
Complementors

— Knowing when they are needed

— Choosing the right ones

— Gaining their cooperation

Thisisaminefield....

* AppleinMac's

— Marginalized by too few complementors?
* IBMinPC's

— Marginalized by too many complementors?
 Other examples?
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Two networking architectures

[
Applications
[

Data network

Integrated
network

Telephone network
Broadcast television network
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Two processing architectures

[
Applications
[

Television set

Integrated
platform

Word processor
Desktop calculator

Stovepipe
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What decomposition?

* Stovepipes provide their own
decomposition

» How to decompose the integrated
architecture?
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Layering

Elaboration or specialization

‘ Existing layers ‘

| |

. \
Each layer isintegrated across

applications

Layers can be extended in

different ways
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Features of layering

» Valued added in
— adding layer for elaboration or specialization
— emergence in integrating layers

» Competition focuses on each layer

* Layers are complementary

Not unique to technology

‘ amazon.com ‘ ‘ Corporate mail room ‘
Spanning
‘ UPS and Federal Express ‘ layer
‘ Shipping line ‘ ‘ Railroad H Airline ‘
‘ Highways ‘ ‘ Rail network ‘ ‘ Airports ‘
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Behind layering

« Economies of scope and scale

« Lower investment for supplier and customer to develop
and deploy new applications

« Greater application diversity due to lower barriersto entry

« Specialization of firms => better performance

¢ Success of startups

« Ability to mix-and-match layers results in greater
competition and reduces lock-in

« Integrated multimedia applications
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14
Examples
Word processor ‘ ‘ OLTP ‘ ‘ Network
management
Operating system DBMS DOM
Computer File system Internet
Processing Storage Communication
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Spanning layer

 Ubiquitous layer that hides heterogeneity
below and above

I [ 10 ]
-
I [

18




Examples of spanning layers Importance of spanning layer

Internet protocol (1P) » New solutions above and below see
Windows API immediate large market
Distributed object management (DOM) * Interoperate with one spanning layer rather

than n heterogeneous layers

— Standard trick: reduce n? conversionsto n using
common intermediate form

* May tame some winner-take-all effects

eXtended markup language (XML)
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