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The role of a software architect
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Why i1s quality
important?




Reputation

of the busmess

(e.g. driven by customer satisfaction )



Service level agreements
« Key performance indicators

(e.g. between suppliers, between systems,
non-functional requirements, etc...)



Reputation

of the development team

It’s important It’s important
that we know that the
software we
What release
we’re releasing “WOrkS”

That's ws!

\. J




What is
performance?




Performance is about how

faSt something is



Response Latency ..
time throughput




What is
scalability?




Scalability 1s about

doing more

(more requests, more data,
more users, more messages,
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Scalability Principles

posted by Simon Brown on May 21, 2008
Community Architecture Topics performance & Scalability Tags Concurrency

[ S
At the simplest level, scalabilit in re . Thi be responding t© more user requests, executing more

work or handling more data. W gning software its complexities, making that software capable of doing lots of work presents its own set

h
of problems. This article presen ples and guidelines for building calable software systems.
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1. Decrease processing time

One way to increase the amount of work that an application does is t0 decrease the time taken for individual work units to complete. For example,
decreasing the amount of time required to process 2 user request means that you are able to handle more user requests in the same amount of time.
Here are some examples of where this principle is appropriate and some possibie realisation strategies.

« Collocation : reduce any overheads associated with fetching data required for a piece of work, by collocating the data and the code.

Caching © if the data and the €O 't be collocated, cache the data to reduce the overhead of fetching it over and over again.

Pooling - reduce the over i .

Parallelization . decrease i i parallelizing the individual steps-

partitioning : concentrate re i i by partitioning the code and collocating related p! ns.
Remoting : reduce the amount O i i for example, making the interfaces more coarse—grained. It's also
worth remembering that remote Vs local is an ex switch and to consider the first law of distributed computing - do
not distribute your objects.

As software developers, We tend to introduce abstractions and layers where they are often not required. Yes, these concepts are great tools for

nents, but they have a tendency to increase complexity and impact performance, particularly if you're converting between
data represent. _ Therefore, the other way in which process‘mg time can be mini i ure that the abstractions are
abstract and that there's not too much layering- \n addition, it's worth understanding the cost of runtime S that we take for granted because,
unless they have a specific service level agreement, it's possible that these could end up being the pbottlenecks in our applications.

2. Partition

Decreasing the processing time associated with a particular work unit will get you sO far, but ultimately you'll need to scale out your system when
you reach the limits of a single process deployment. In a typical web application, scaling out could be as €asy as starting up additional web servers 10
handle t! s and load palancing between u might find, however, is that parts of y I archit i

become PoO! f cause everything will e time. A9 le is a sing

web servers. When that s me the hottleneck,

put simply, this involves breaking up that single piece © i i . ng that sin

smaller chunks allows you to scale them out and this is exactly the technique tl ure that their architectures
scale. partitioning is @ good solution, although you may find that you trade-off consistency.

As to how you partition your system, well that depends. Truly stateless components can simply be scaled out and the work load balanced between
them, ideally with all instances of the component running in an active manner. |f, on the other hand, there is state that needs to be maimained, you
need to find a workload partitioning strategy that will allow you to have multiple instances of those stateful components, where each instance is

responsible for a distinct subset of the work and/or data.
3. Scalability i about concurrency

Scalability is inherently about concurrency; after all, it's about doing more work at the same time. Technologies such as the early versions of
Enterprise JavaBeans (EJB) attempted t0 provide E simplified programming mode ged us t0 write components that were single—threaded.
Unfortunately, these components ypically i problems. \f concurrency isn't thought
about, you have systems where data can easily me corrupted. On concurrency lead to systems that are
essentially serial in nature and limited in the degree to which they can scale. Cond! jsn't that hard to do, but there are some
simple principles that can help when building scalable systems:

« If you do need 10 hold locks (e.9. \ocal objects, database objects, etc), try to hold them for as little time as possible‘

o Tryto minimize contention of shared resources and try t0 take any contention off of the critical processing path (e.g- by scheduling work
asynchronously).

o Any design for concurrency needs to be done up-front, s© that it's well understood which resources can be shared safely and where poreniial
scalability bottlenecks will be.

4. Requi must be known

\n order toO build a successful software system, you need to know what your goals are and what you're aiming for. While the functional requirements
are often well-known, it's the non-functional requirements (or system qualities) that are usually absent. \f you do genuinely need to build a piece of
software that is highly scalable, then you need to understand the following types of things up-front for the critical components/workflows‘

« Target average and peak performance response time, latency, eto).
o Target average and peak load (i.e. con nt users, message volumes, etc).
« Acceptable limits for performance and scalability-

http://www.infnq.com/articles/scalability—principies page 1 of 4
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This new system will work
because we have a

spreadsheet

showing performance figures

from a past project




Testing provides

confidence



Load testing is one way to

evaluate

your architecture

(if performance and/or scalability is important to you)
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You should have a

€asSorl

for load testing




What do you want to

learn




What do you want to

prove




What is
load testing?




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
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Load testing client

simulating concurrent
user access

oo

=»

Simulate multiple users

with a

typical usage profile,

preferably with an environment as near
to production as possible

Other systems, data
sources, etc




- Qos
Load testing client
generating messages

aan

Generate

=»

representative input
MESSAZES, preferably with an

environment as near

to production as possible

Messaging

Other systems, data
sources, etc




Step o™

Understand what you
want to learn/prove

Performance and scalability characteristics,
typical usage profiles, etc.




Define the test script

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




Step LIS

Schedule and configure
environment

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




Step 14

Determine metrics to
record and monitor

Ensure that the test script captures the
appropriate statistics and determine the
system characteristics to monitor




Execute pre-tests

Test the test scripts and monitor,
refining if necessary.




Step ==

Execute tests

Clear down the environment, warm it up,
execute tests at varying levels of
concurrent usage.




M

Analyse results

Calculate useful statistics (average, maximum
and 95th percentile response times),
draw graphs and make conclusions.




Analysing the
results




elapsed, , de,threadName,success,URL

1242921099104, . Logon page,ZOO,Corporate user l-l,true,http://ib4currencydev/user/Logon.aspx

1242921099318, . Enter username and password,200,Corporate user 1—1,true,http://ib4currencydev/user/Logon.aspx
1242921100101,1057,03. Enter memorable information, , porate use —1,true,http://ib4currencydev/user/Logon.aspx
1242921101170,10,04. Post-logon landing page,200,Corporate user 1—1,true,http://ib4currencydev/user/landing—
1242921101191,42,05. view clients,ZOO,Corporate user 1 ,http://ib4currencydev/view/relationship.aspx
1242921104394,13,01. Logon page; ate user 1-2,true, : 4currencydev/user/Lo

1242921104420,788,02. ZOO,Corporate user , http://ib dev/user/Logo .
1242921105232,872,03. Enter mem i i 302,Corporate user 1—2,true,http://ib /user/Logon.aspx
1242921106120,9,04. 1anding page,200,Corporate 1—2,true,http://ib4currencydev/user ]

1242921106141,715,05. ts,ZOO,Corporate user 1—2,true,http://ib4currencydev/view/relationship.aspx
1242921109600,166,01. Logon paqe,ZOO,Corporate user l—3,true,http://ib4cur ser/Logon.as

1242921109775,582,02. Enter ssword,ZOO,Corporate user 1-3,t : 4currencydev/user/Loqon.aspx
1242921110377,835,03. i 302,Corporate user 1—3,true,h : 4currencydev/user/Logon.aspx
1242921111221,9,0 . i 200, Corpor -3, ue,http://ib /landing—page.aspx
1242921101254, . Vi i 200,Corporate u , http://ib4currencydev/view/account-list.aspx

124292111 , . ~3,true,http://ib4currencydev/view/relationship.aspx

1242921111584, . ipi i 1-1,true,http://ib4currencydev/recipients/Default.aspx
1242921113208,51,08. ipi , nttp://1ib dev/recipients/Create.aspx
1242921113274,268,09. ipi type,ZOO,Corporate user , http://ib4currencydev/recipients/Create.aspx
1242921113558,1613,10. ipi nt details,200,Corpora http://ib4currencydev/recipients/Create.aspx
1242921114709,480,01. http://ib4currency

1242921115197,626,02. e and password,ZOO, 1—4,true,http: cydev/user/Logon.aspx
1242921115857,957,03. i formation,BOZ,C —4,true,http://ib4currencydev/user/Loqon.aspx
1242921116823,11,04. Post-10g0 i ge,ZOO,Corporate user 1—4,true,http://ib4currencydev/user/landing—page.aspx
1242921116842,37,05. view clients,ZOO,Corporate user 1—4,true,http://ib4currencydev/view/relationship.aspx

Post-process

the raw results
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Diagnosing
problems




What happens if you find
performance

problems:



Look at your monitc)ring data
and lOg flleS,

wn profilers,

etc...



Maybe the environment

needs tuning

[ Memory | Connection pools | Worker thread pools |
Database indexes & hints | etc ]



The bi g picture and
the d etai l

are equally as important



My Java application has

Intermittent

poor performa




My application is slow, but it’s

not using any CPU




My application is




Gotchas




Terminal — bash — 97x32

raw=1263861049383 | formatted=19-Jan-26016 A0:30:49:883 | frequency=16152 | delta=1ms
raw=12638610493584 | formatted_19 Jan-2810 A0:30:49:3584 | frequency_16154 | delta 1ms

raw-126386164 o~ 1 V T—— B . T I L T T T BN 1 y -

e o C:A\WINDOWS\system32\cmd.exe

oA, a 1

raw=126336104
raw=126386108¢

raw=126336184

raw=12633616¢
raw=12638618¢
raw=12633618
raw=1263861649397
raw=1263861049595
raw=12638616849599
raw=1263861649960
raw=12638616849961
raw=12638616049962
raw=126338616499463
raw=1263861049904
raw=12638616849965
raw=1263861649966
raw=12638610499a7
raw=12638616049965
raw=1263861649969
raw=1263861049918

e sl giininun delta
raw=12638610¢ Maximum delta

Minimum delta : 1ms

Maximum delta @ 1ms
simonbrown:Desktop simon$ [

Clock granularity

C:\>java —jar clock—accuracy.jar
eI VRN, o, =1 263860967794 | formatted=19-Jan-2010 00B:29:27:794
IS ML 51 =1 263860967810 | formatted=19-Jan-2010 0R:29:27:810

16ms
Bms

formatted=19-Jan-26168
formatted=19-Jan-2818
formatted=19-Jan-2818
formatted=19-Jan-2618
formatted=19-Jan-2818
formatted=19-Jan-2818
formatted=19-Jan-2618
formatted=19-Jan-2818
formatted=19-Jan-2818
formatted=19-Jan-2618
formatted=19-Jan-2818
formatted=19-Jan-2818
formatted=19-Jan-2618
formatted=19-Jan-2818

can vary by platform

frequency=16162
frequency=16161
frequency=16161
frequency=16161
frequency=16115
frequency=16097
frequency=16155
frequency=16159
frequency=16161
frequency=16159
frequency=161668
frequency=16159
frequency=16168
frequency=16162

delta=1ms
delta=1ms
delta=1ms
delta=1ms
delta=1ms
delta=1ms
delta=1ms
delta=1ms
delta=1ms
delta=1ms
delta=1ms
delta=1ms
delta=1ms
delta=1ms

frequency=13994
frequency=753345

delta=Bms
delta=16ms

I r1lliSeconds on
Windoeos




What’s the




How much does
this all cost?




1-2 days

for a simple load testing script,
a few simple test runs and
some data analysis



1-2 weekKs

for a realistic load testing script, some
representative test runs,
some data analysis and diagnostics



Let’s wrap up




EWwW

software teams do any
sort of load testing




Even a little testing can increase

confidence

particularly if done

early
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