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“It is a very humbling experience to make a
multimillion-dollar mistake, but it is also

very memorable....”
(Fred Brooks - “Mythical Man-Month” p.47)

More than30years agol975
Manager of the OS60 software project

10 people in the architecture groupArchitecture manager thought he would have
the spec ready id0 month (waterfall was still eivougeback then)

150people in the control program growgsaid that working with the architect they
will make it the spec iff months (on schedule) and not have hi men twiddle their
thumbs for10 months

Architecture manager said that this way it would not be on time (it would take the
samel0 months) and would e of lower quality

The architecture manager was right on battunts.AlsoBrooks estimates the lack of
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It Couto Be THAT THE PurrOse OF Your Lise Is
ONLY 1O SErve AS A WARNING 1O Orners,
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What is architecture
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How are we going to get from nothiig a working, breathing architecture
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So, What is Software
Architecture exactly?
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Software architecture is the
fundamental organization of a system,
embodied in its components, their
relationships to each other and the
environment, and the principles
governing its design and evolution

IEEEL471¢ recommendedoractice for architecture description of software intensive
system

Software architecture is the collection of the fundamental decisions about a software
product/solution designed to meet the project's quality attributes (i.e. requirements).
The architecture includes the main components, their main attributes, and their
collaboration (i.e. interactions and behavior) to meet the quality attributes.
Architecture can and usually should be expressed in several levels of abstraction
(depending on the project's size).

If an architecture is to be intentional (rather than accidental), it should be
communicated. Architecture is communicated from multiple viewpoints to cater the
needs of the different stakeholders.

Architecturaldecisions are global tied to quality attributes
Designs decisions are locaikd to functional lity



"1He architect doesn't'talkyhedcts:
When thisiS done;

the teamsays, "Amazing.
wedichityallbby ourselvesl™{h7)

Thearchitect observesithe world
buttrusts IS inner vision:
Heallows things to . comeiandigo:
Hisheart is open asithe.sky(12)

Philippe Kruchten - http://iwww.bredemeyer.com/tao_by_Kruchten.htm

The Tao of Software Architect
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Columbos Explorer

AlanDershowitz Advocate

w At the age oR8he became the youngest full
professor in Harvard law school history

Successfully defended high profile clients
w 0.J. Simpson
w Claus vorBulow

Frank Lloyd WrightDesigner

Frank LIoKd Wrigh{June8, 1867 ¢ April 9, 1959 was one of the most prominent and influential
architectsof the first half of20th century. He not only developed a series of highly individual
styles over his extraordinarily long architectural career %panning the ¥88%1959, he
influenced the whole course @éfmericanarchitecture and building. To this day he remains
probably America's most famous architeatiKipedia



http://en.wikipedia.org/wiki/June_8
http://en.wikipedia.org/wiki/June_8
http://en.wikipedia.org/wiki/1867
http://en.wikipedia.org/wiki/April_9
http://en.wikipedia.org/wiki/April_9
http://en.wikipedia.org/wiki/1959
http://en.wikipedia.org/wiki/Architect
http://en.wikipedia.org/wiki/20th_century
http://en.wikipedia.org/wiki/20th_century
http://en.wikipedia.org/wiki/United_States
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A teachera mentor
Avisionary-
A renaissance man

An architect is someone who has an holistic view of something
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At the end of the day it is the
Architect who is ultimately
responsible for the quality of the
system/product
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SPAMMED

11



First, who are we working for?
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Customer End-User Project Manager Managemeant
Developers Maintainers Security Apalysts

Project New comers Testers Customer's IT group

-
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High

Concern
Importance
(or Power)

low

Based on Schekkerman - IEAD
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Mappmg Stakeholders

Keep Manage
Satisfied Closely
Monitor Keep
(Minimum Effort) Informed
¥
low Interest Hen
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Architecture Principles

T e b Mg

Initial guidelines to consider for the solution
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it is just an initial guideline

YAGNI vs. Former knowledge
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Principle Name Scale horizontally

Description System should be designed to scale horizontally — to grow the system
should add more computers rather than add processors/memory etc.

Rationale and We don'’t know the maximum size that we want the system to scale to

Benefits — this allows us to scale as far as we want without being constrained
by the maximum size of the chosen hardware. Increment in sensible
cost increments.

Implications Need to implement methods for sharing processing across many
identical servers in the same tier. Need stateless processing.

Alternatives Grow vertically — not chosen as there would be a ceiling to growth of
a server and potentially major migration to_‘bigger’ server.

Scope and Entire system, possibly excluding data buses.

Exceptions

Principle Name COTS Based

Description The system architecture will be based on standard, commercially
available software products and infrastructure.
This would.simplifv the development and ongoing mginfenance 0 Lo

[ Bationaleand_,, | PR opldsmeptiy e Jevelopment and ngghiggniencrice gFics




And thereare always so
constraints

constraints limit the (architectural) solution space
Vs. requirements that set goals for the system

Stakeholders should therefore not only specify requirements, but also constraints!

Technicat Platform/technology (e.g. use .NET)

4 Pal Vd

Financiat Budget(’) FIQ 2 y Q l] S Q S U
fancy Rule Engine)

Vd
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Next, we have to think
about the quality Attributes




E e P«
Quality Attributes
+ Performance . Time To Market

- Availability
) Usabi!ity End User’s view ’ ggztefaipsd
* DUty ° Projected life
time

S e  Targeted Market
e Maintainability e Integration with
° Portability Legacy System
® Reusability Developer’s view ® Roll back
e  Testability Schedule

A list of quality attributes exists in
ISO/IEC 9126-2001 Information Technology — Software Product Quality
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Business
Community
view
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|ldentify o U
scenarios
and
prioritize
them using
Utility trees

Availability

Utility

Usability

Adaptability

decompose and refines the business goals and quality attributes
CKS N220 2F (WKREKSINRWSNIA {Gde@RrRRRYSEEaE 27

Select the most important quality goals to be the highel nodes
E.g. performance, modifiability, security, and availability

The tree reflects the hierarchical nature of quality attributes and provides the basis
for prioritization
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Just remember that they
actually look like this...

Level 0 Level 1 Level 2 Scenario
Utility
Performance
Response
Under normal gopsitions - update
of an entity in the persistent
storage <0.5 Second
Latency

Under normal or stress conditions,
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The secret to quality attribute
analysis is the scenarios
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Anatomy of a scenario

Context Stimulus
- i erform a database transaction

| in under 100 milliseconds. |

Response

Remote user requests a database report via the Web during peak period and receives it
within 5 seconds.

Growth scenario

Addlfl new data server to reduce latency in scenatm 2.5 seconds withirl person
week.

For a new release, integrate a new component implementation in three weeks.

Exploratory scenario

Half of the servers go down during normal operation without affecting overall system
availability.

Response
Under normal conditions updat®00moving objects on the map200milisecons
Latency

Under normal or stress conditions, a critical alert generated by the system will be displayed to the user in
less thanl second

Data loss
Under all conditions a message acknowledged by the system shall not bedgsp(obability)
Availability
Hardware failure

When a mission is in progress, upon a serverfurattion, the system will be fully operable withd®
seconds or less

Changeability
Add Feature
Add a new sensetype to the system ir2 manrmonths or less
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Ol{ yeah —
modeling a

;f:}are’s also
I design...

2003PSS Global Summit
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Block diagram, UMLSSL
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d Portal - Send Message

% °
uc Repository
1.0

21
opt Needs new entity | 22 entity:= Build(message)
5 i
23i
2.4 Repository Changed

2.5 ConelatedMessageRecieved

26 callback(c ookis EntitiesAfected)




DSL

L Olyeédakgs SEF YL § T NEROSmulate(aaddntegraieS QFS Y I
systems.

Software Factories, MDA
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Model + framework> code +framework

Model-> Model-> Model-> model + framework> code + framework

Small¢ code DSLs are better than small model DSLs
Large model DSLs are very hard to achieve
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