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Does your architecture 

“work”?

Satisfies the

architectural drivers

Foundation
s for

the co
de

Platform for solvingthe business problem



Architectural 
drivers?



Non-runtimeRuntime

Performance
Scalability
Availability
Security
Disaster Recovery
Accessibility
Monitoring
Management
Audit
...

Flexibility
Extensibility
Maintainability
Interoperability
Legal
Regulatory
Compliance
i18n
L10n
...

✓
✓

✓
✓

✓

✓

✓

✓



Performance is about how

fast something is

Applicab
le to w

eb apps
, 

UIs, messagin
g syste

ms,

SOAs, etc.
.. Ever been told that“the system is slow”?



Response 
time

Latency and 

throughput

High per
formance is

 about 

cachin
g, colo

cation,
 

optimisation
, etc



Scalability is about

doing more
(more requests, more data,

more users, more messages, ...)

Scalabili
ty is in

herentl
y 

about conc
urrency



Vertical
scalability

(scale-up)

Horizontal
scalability

(scale-out)

All com
ponent

s

scale d
ifferen

tly;

scale-
up is ea

sy



What do you
want to know?

(and why?)



You should have a

reason
for load testing



What do you want to 

learn
about your system?

How fast i
s it?

How does i
t scale

?

Where do
es it b

reak?



What do you want to 

prove
about your system?

Respons
e times are 

X.

Throughput is Y.

Scales t
o Z users.



Will these software systems

perform and scale acceptably?

You can on
ly guess by

 

looking
 at diag

rams or

source co
de



Software development is not a

relay sport
Software

Architecture
Document



A software “architect”

This new system will work
because we have a

spreadsheet
showing performance figures

from a past project



What is
load testing?



Testing provides 

confidence



Load testing is one way to

evaluate
or validate

your architecture

Caveat: if 
performance and 

scalabilit
y are important 

characte
ristics



Load testing is asserting how the architecture
performs under load with a view to

monitoring the response times for key transactions



Stress testing is asserting what the upper
bounds are for the scalability of the architecture,

understanding how it reacts when stressed



Soak testing is asserting that the
performance of the architecture remains stable

over longer periods of time



Load testing client 
simulating concurrent 

user access
Website

Other systems, data 
sources, etc

Simulate multiple users
with a

typical usage profile, 
preferably with an environment as near 

to production as possible

Internal or pu
blic 

facing; .NET, Java, PHP, 

Ruby, SharePoint, CRM, ...



Load testing client 
generating messages

Messaging
System

Other systems, data 
sources, etc

Generate 
representative input 
messages, preferably with an 

environment as near
to production as possible

SOA, Windows Service, 

BizTalk, ESB, JMS, MQ, 

market data ad
apter, ...



Understand what you 
want to learn/prove

Performance and scalability characteristics,
typical usage profiles, etc.

Step 1/7

Use log 
files, a

udit logs
 or 

analytic
s to u

ndersta
nd 

usage pa
tterns



Define the test script
Determine the actions to simulate from the test
script and implement with a load testing tool.

Step 2/7

Don’t fo
rget to

 add

post-r
equest ass

ertions



Schedule and configure 
environment

Book testing slots to minimise disruption
and configure/clear data for load testing.

Step 3/7

Beware of 
running

load te
sts on

production L
ANs!



Determine metrics to 
record and monitor
Ensure that the test script captures the
appropriate statistics and determine the

system characteristics to monitor
(e.g. CPU, RAM, IO, etc).

Step 4/7

Don’t fo
rget to

 monitor 

the loa
d testi

ng clie
nt(s)



Execute pre-tests
Test the test scripts and monitor,

refining if necessary.

Step 5/7

This is 
where yo

u’ll

find re
liance 

on data

or the 
environ

ment



Execute tests
Clear down the environment, warm it up,

execute tests at varying levels of
concurrent usage.

Step 6/7

Try to r
un the s

ame test

a number of 
times

to ens
ure con

sistenc
y



Analyse results
Calculate useful statistics (average, maximum

and 95th percentile response times),
draw graphs and make conclusions.

Step 7/7



Let’s load test!



Create a basic

load test script
using Apache JMeter



Make the plan work for a

single user

Why doe
sn’t th

e

plan w
ork “as

-is”?



Add some

response 
assertions



Make the plan work for

five users



Parameterise
the account number used when

requesting the view account page



Run the plan in JMeter’s

headless mode



Parameterise
the number of users, so that it can
be specified on the command line



Parameterise
the hostname and port for all samplers



Make the plan more

realistic

What’s wrong

with our plan?



Execute some tests and

capture the results



Analysing
the results



Post-process the raw results

timeStamp,el
apsed,label,

responseCode
,threadName,

success,URL

12429210991
04,77,01. L

ogon page,2
00,Business

 user 1-1,t
rue,http://

internetban
kingdev/use

r/Logon.asp
x

12429210993
18,684,02. 

Enter usern
ame and pas

sword,200,B
usiness use

r 1-1,true,
http://inte

rnetbanking
dev/user/Lo

gon.aspx

12429211001
01,1057,03.

 Enter memo
rable infor

mation,302,
Business us

er 1-1,true
,http://int

ernetbankin
gdev/user/L

ogon.aspx

12429211011
70,10,04. P

ost-logon l
anding page

,200,Busine
ss user 1-1

,true,http:
//internetb

ankingdev/u
ser/landing

-page.aspx

12429211011
91,42,05. V

iew clients
,200,Busine

ss user 1-1
,true,http:

//internetb
ankingdev/v

iew/relatio
nship.aspx

12429211043
94,13,01. L

ogon page,2
00,Business

 user 1-2,t
rue,http://

internetban
kingdev/use

r/Logon.asp
x

12429211044
20,788,02. 

Enter usern
ame and pas

sword,200,B
usiness use

r 1-2,true,
http://inte

rnetbanking
dev/user/Lo

gon.aspx

12429211052
32,872,03. 

Enter memor
able inform

ation,302,B
usiness use

r 1-2,true,
http://inte

rnetbanking
dev/user/Lo

gon.aspx

12429211061
20,9,04. Po

st-logon la
nding page,

200,Busines
s user 1-2,

true,http:/
/internetba

nkingdev/us
er/landing-

page.aspx

12429211061
41,715,05. 

View client
s,200,Busin

ess user 1-
2,true,http

://internet
bankingdev/

view/relati
onship.aspx

12429211096
00,166,01. 

Logon page,
200,Busines

s user 1-3,
true,http:/

/internetba
nkingdev/us

er/Logon.as
px

12429211097
75,582,02. 

Enter usern
ame and pas

sword,200,B
usiness use

r 1-3,true,
http://inte

rnetbanking
dev/user/Lo

gon.aspx

12429211103
77,835,03. 

Enter memor
able inform

ation,302,B
usiness use

r 1-3,true,
http://inte

rnetbanking
dev/user/Lo

gon.aspx

12429211112
21,9,04. Po

st-logon la
nding page,

200,Busines
s user 1-3,

true,http:/
/internetba

nkingdev/us
er/landing-

page.aspx

12429211012
54,10312,06

. View clie
nt details,

200,Busines
s user 1-1,

true,http:/
/internetba

nkingdev/vi
ew/account-

list.aspx

12429211112
39,925,05. 

View client
s,200,Busin

ess user 1-
3,true,http

://internet
bankingdev/

view/relati
onship.aspx

12429211115
84,1612,07.

 Recipients
 landing pa

ge,200,Busi
ness user 1

-1,true,htt
p://interne

tbankingdev
/recipients

/Default.as
px

12429211132
08,51,08. C

reate recip
ient,200,Bu

siness user
 1-1,true,h

ttp://inter
netbankingd

ev/recipien
ts/Create.a

spx

12429211132
74,268,09. 

Create reci
pient - cho

ose payment
 type,200,B

usiness use
r 1-1,true,

http://inte
rnetbanking

dev/recipie
nts/Create.

aspx

12429211135
58,1613,10.

 Create rec
ipient - en

ter recipie
nt details,

200,Busines
s user 1-1,

true,http:/
/internetba

nkingdev/re
cipients/Cr

eate.aspx

12429211147
09,480,01. 

Logon page,
200,Busines

s user 1-4,
true,http:/

/internetba
nkingdev/us

er/Logon.as
px

12429211151
97,626,02. 

Enter usern
ame and pas

sword,200,B
usiness use

r 1-4,true,
http://inte

rnetbanking
dev/user/Lo

gon.aspx

12429211158
57,957,03. 

Enter memor
able inform

ation,302,B
usiness use

r 1-4,true,
http://inte

rnetbanking
dev/user/Lo

gon.aspx

12429211168
23,11,04. P

ost-logon l
anding page

,200,Busine
ss user 1-4

,true,http:
//internetb

ankingdev/u
ser/landing

-page.aspx

12429211168
42,37,05. V

iew clients
,200,Busine

ss user 1-4
,true,http:

//internetb
ankingdev/v

iew/relatio
nship.aspx
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Microso
ft Exc

el is a 

useful tool 
for

chartin
g resu

lts



Draw this s
ort of

 graph

if you need t
o

understa
nd sca

lability



Number of users

Re
sp

on
se

 t
im

e
This shows poor 
scalability because 
response times have 
started to increase 

exponentially

This shows good 
scalability because 

response times increase 
in a predictable way Number of users

Re
sp

on
se

 t
im

e



Load testing in
the real world?



Few
software teams do any

sort of load testing

And some don’t

tell the truth!



Even a little testing can increase 

confidence,

particularly if done

early



How much
architecture do you need to do?

This much?

This much?



You need to define 

“just enough” 
architecture

Just eno
ugh to g

ive

you clarity
 and vis

ion?



Base your architecture on 
requirements, travel light 

and prove your architecture 
with concrete experiments.

Base your architecture on 
requirements, travel light 

and prove your architecture 
with concrete experiments.

Base your architecture on 
requirements, travel light 

and prove your architecture 
with concrete experiments.

Scott Ambler
http://www.agilemodeling.com/essays/agileArchitecture.htm



Agile Architecture
http://www.agilemodeling.com/essays/

agileArchitecture.htm



A system

Foundations

Requirements

Concrete
experiments

A throw
away prot

otype/

proof 
of con

cept o
r 

production c
ode



What is architecturally 

significant?

Costly to change
(can you refactor it

in an afternoon?)

Complex and risky

New



Test early

Who def
ines yo

ur 

software dev
elopment 

methodo
logy?



Diagnosing 
problems



What happens if you find

performance 
problems?



Look at your monitoring data 

and log files,

run profilers,
etc...



Maybe the environment 

needs tuning
[ Memory | Connection pools | Worker thread pools |

Database indexes & hints | etc ]



The big picture and

the detail
are equally as important



My application has 

intermittent
poor performance

Repeat the test with 

logging/monitoring enabled



My application is slow, but it’s

not using any CPU

Repeat the
 test and

 

monitor IO

(network and d
isk)



My application is 

slow
Find the bot

tleneck by 

profiling you
r application



.NET Gotchas?



Not really, but watch out for 

ViewState
(and EventValidation)

I’ve load test
ed AJAX, WIF

and SharePoint sites w
ithout

any major problem
s



Other Gotchas?



Clock granularity 
can vary by platform

16 milliseconds on 
Windows



What’s the

time?

(are you sure?)



Let’s wrap up



Will these software systems

perform and scale acceptably?

You can on
ly guess by

 

looking
 at diag

rams or

source co
de



You need to define 

“just enough” 
architecture

Identify whether 

performance and/or 

scalability a
re important



Load testing

should be part of
the software developer role

Anybody s
triving fo

r

cross-d
iscipline

agile tea
ms?

Don’t leave load testing until the end!



Thanks!

simon.brown@codingthearchitecture.com

@simonbrown on Twitter


