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Abstract

Today’s IT capabilities are seemingly limitless. From the point of view of last
century we have amazing functionality available to consumers, businesses, govern-
ments et cetera. Technology advances have made this possible. At the same time
we suffer from unwanted, unexpected incidents, ranging from slow or no response
to loss or theft of sensitive data. The growth of systems and its complexity play
a role. We will look at the role of the human creators of these systems and the
availbale technology to discuss our concurrent progression and regression, and
we will look at the role of the architect in particular.

e
/

—
question o
gain or h a

| lose?

4

Distribution

July 20, 2011
This article or presentation is written as part of the Gaudi project. The Gaudi project . imi
philosophy is to improve by obtaining frequent feedback. Frequent feedback is pursued by an status: pre“mmary
open creation process. This document is published as intermediate or nearly mature version draft
to get feedback. Further distribution is allowed as long as the document remains complete

and unchanged. version: 0

role of
architect

analysis




Functionality is Limitless
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But Problems seem to be Pervasive

slow response, outages, human-less helpdesks, silly
excuses (the computer could not...), identity-theft,
lost privacy
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Do we Gain or do we Lose?

desired properties not desired
functionality fallures
performance threats
—time —»
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Some Numbers: New Books per Year

sales info H product portfolio characteristics

| O'Reilly : , .
" Addison Wesley selection sy stem selection depends on business
Springer
P I. 9 life cycle changes determined by
publisher business characteristics

source: http://en.wikipedia.org/wiki/Long_tail

new books per year ]
n
UK (1) 206k (20095) 107k (1996) % WH Smith
USA(2) 172k (2005) 68k (1996) |
Amazon

India(21) 12k (1996) —— item —»
source: http://en.wikipedia.org/wiki/Books_published_per_country_per_year
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Technology
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Typical Block Diagram and Typical Resources

screen screen screen legend
client client client
presentation
( network >
computation
web =
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communication
( network )
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Hierarchy of Storage Technology Figures of Merit
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Performance as Function of Data Set Size
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Communication Technology Figures of Merit
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S N <
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connection sub ns n GHz n mm
on chip
network nns n GHz nmm
PCB level tens ns n 100MHz ncm
Serial I/0 n ms n 100MHz nm
LAN n ms 100MHz n km
network
WAN n 10ms n GHz global
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Performance
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Example Web Shop

screen screen screen | | consumer [ enterprise
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Impact of Picture Cache

fast response
screen screen screen |-
client client client
< network )
mid less load picture
office |
server less server costs cache

C network

back
- office
server

version: 0 A "Embedded Systems

July 20, 2011 N 00 nNsTiuTe
MAFTwebShopPictureCache Bikersy Coters”

Status of IT Architecting: Progression or Regression?
15 Gerrit Muller



Multiple Layers of Caching

application cache |,
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Why Caching?

limit storage needs to fit
in fast local storage

frequently used subset

long latency [
mass storage | ____ :
' ' ' low latenc ,
UGN L ¢ — fast storage design parameters
performance ' : :
response time long latency ' low latency caching algorithm
|
icati ——d - - .- — = ||ocal storage rage location

SOTMIMEENENT ! | less communication g 0L
b cache size
| .

overhead — 1 ] chunk size

communication e mcmm e - larger chunks

: latency penalty once format
life cycle
overhead once
cost
resource intensive - e e e oo
: : in (pre)processed format
processing processing once (pre)p
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Risks of Caching

frequently used subset

robustness for application
changes

fast storage

local storage

larger chunks

in (pre)processed format

ability to benefit from
technology improvements

robustness for changing
context (e.g. scalability)

robustness for concurrent
applications

== «= « failure modes in

exceptional user space

life cycle
cost
effort

project risk
cost
effort

performance
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Size and Complexity
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Level of Abstraction Single System

T 100
5, 10
83
€2 10?
S system
C ]
‘ 3 requirements
10
104 multidisciplinary
design
10°
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, static system definition
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Product Family in Context
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Number of Details in Today’s Services

10 12 =
society
10 9 employees
enterprises In the field
I 108
enterprise :
“ 1 O 3 enterprise
_ W “. stakeholders architects
D g 0
O o
cg 10
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l 106 systems architects
10 o) multi-disciplinary design _
. suppliers
10 12 parts, connections, lines of code outsourced
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Reference Architecture

/question\ example
I Wet_)shc_)p performance >
galn or application
\\ |Ose? / technology>
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Reference Architecture as Solution?

1012 .
society some context
10 9 details are
enterprises essential
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23 100 N reence
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l 10 §) systems
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Guidance from SAF Best Practices

1.1 One of several prerequisites for architecture creative synthesis is the
definition of 5-7 specific key drivers that are critical for success, along with
the rationale behind the selection of these items

2.1. The essence of a system can be captured in about 10 models/views

2.2. A diversity of architecture descriptions and models is needed:
languages, schemata and the degree of formalism.

2.3. The level of formality increases as we move closer to the
implementation level.

from http://www.architectingforum.org/bestpractices.shtml

. : . : . ion- A “Embedded Systems
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Possible useful visualizations
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|deal Structure does not exist
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Synthesis, Integration, Relation oriented

1 . Fu nCtIOnal acquisition —’t compress # encoding
Decomposition — =

. H de-
— ey gt compress
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Checklist for RA content

/" customer context \ ﬁechnical architecture

key performance parameters
product features, functions

pusingss core technologies
financials . critical resources
stakeholders relations design issues
benefits, concerns guidance /|[dominant patterns
Q)n cept of OP eration S J

business model
life cycle
stakeholders
benefits, concerns
 business architecture
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Role of Architect

/question\ example
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Tasks of Architect

H
o
[HEY
N

society select guide
9] data sales, deployment
10 enterprises
10 | -
enterprise understand fitness
10 e o ‘\§takeholders \ /
100 2 overview
. processes
10° =2 |
106 i systems understand design
10 0 multi-disciplinary design / \
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Status of IT Architecting: Progression or Regression? yersion: 0 . Embedded Systems
31 Gerrit Muller PRSITtasksArchitect BuSKERUD



Responsibilities

D

Requirement

Spec
Deaignll ;
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system
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S |
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Stakeholders

- k Business

Customer Res e()endsti)\?gn ess
being informed P manager
functionality bottomline
performance future growth
timely available
acceptable cost

Open Architecture Evolution

guidance
iImplementation understandability
decoupling accessibility

solution freedom : roduct feasibilit

i Solution Freedom product y

Suppliers . Engineers
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Gain or Lose?

/question example
' WebSh(.)p performance >
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Loss Scenario

I not desired

desired properties

functionality | failures
performance threats
—time —»
Tcomplexity
Tsize &understanding ]
Atech capabilities Joverview

= architecting skills
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Gain Scenario

| not desired
| faillures

desired properties
functionality

performance threats
Tcomplexity
Tsize =understanding
- - .
Ttech capabilities =overview
farchitecting skills
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Conclusion

We need to improve architecting skills to gain.
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select guide

data sales, deployment
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N/
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Status of IT Architecting: Progression or Regression? J’u‘?yr%orz‘éﬂ g,  Embedded Systems
37 Gerrit Muller PRSITconclusion BUSKERDD




Read More at the Gaudisite

http://www.gaudisite.nl/

Reference Architecture Primer

http://www.gaudisite.nl/ReferenceArchitecturePrimerPaper.pdf
Webshop case is part of System Modeling and Analysis
http://www.gaudlisite.nl/SystemModelingAndAnalysisBook.pdf

All about Architecting: System Architecting

http://www.gaudisite.nl/SystemArchitectureBook.pdf
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