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Software Testing

ASoftware testing is defined as an activity to check whether the actual
results match the expected results and to ensure that the software
system iglefectfree.
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Four Stage Testing Process

ATesting by software engineers or dedicated internal testers

ATesting on a trowdtesting” platform
Af,eaAture testingusability testing, user acceptance testing, crosswser
uSauAy3a | yR X
A"Dogfooding" which involves having employeesuse the product in
their dailywork

ABeta testing which involves releasing the product to a small group of
product end users



Testing Roles

ASWEor Software Engineers the traditional developer roléeSWES
write a lot of test code including test driven design, unit tests and so
on.

ASETor Software Engineer in Tes$ also a developer role except their
focus Is on testability. They review designs and look closely at code
guality and risk.

ATEor Test Engineers the exact reverse of the SET. It &srale that
puts testing first and development second.




Test Pyramid
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Test Phases

AUnit testing¢ this is basically testing of a single function, procedure,
class.

CLASS IN UNIT TEST

= class in focus
= mocks for the unit test



Test Phases

Alntegration testing ¢ this checks that units tested in isolation work
properly when put together.
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Test Phases

Alntegration testing @v
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AReading from and writing to databases Database
Al FEf 20KSNJI IFLILIX AOFGA2yQa !t L

AReading from and writing to queues ﬁ

AWriting to the file system
Other

Service



Test Phases

ASystem testing ¢ here the emphasisis to ensure that the whole
systemcan copewith realdata, monitor systemperformance test the
a & a (1esrof taddlingandrecoveryroutines

T-v-e-e

User Interface Service A Service B Service C

Aisendto endtestingperformedby developersandtesters
Acanbe both functionaland non functionaltesting



Test Phases

AAcceptanceesting ¢ this checksf the overallsystemis functioningas

required
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User Interface Service A Service B Service C

Ais performedby independentset of testersand alsothe stakeholdersclients
Ais pure functionaltesting
Ais performedafter the Systentesting.



Sanaysystem Development

S2INRS)

ASanaySystem Developmeri$ a leading software company specialized
In providing system solutions for financial market infrastructure. We
pPOSsess experience In providing solutions for clearing, settlement and
recording of monetary and other financial transactions.

ASanayapplies most recent technologies to provide best services
through its high qualified development team in big data analytics.
Now, and since more than 10 years of experience in Iraniamakket.



Sanaysystem Development
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AlLotus Fullyautomated online
Investment bank solution

APranaTraderOnlinetrading system

AIRENEXa commodity exchange
systemwith the possibility of
tradingphysical energy carriers

AModge Enterprise Social Network
AYasin Social Sentiment Analysis




Methodologies

We work In a Scrurhased agile fashion releasing incrementally and
often. A
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Unit test _
JUnit T B

unittest

AUnit tests directly interact with product code, meaning they are
awhite boxd €

ATypically, theyexercise functionamethods andclasses

ATheyshouldnotK I @S F y& SEGSNYFf RSLISYRS
0KS FTA{S aéeadsysz GKS YSu 2NJ 2 0]

AUnit tests are the first line of defense.

ASimple issues likermatting errors calculation blundersandnull
pointersare easy to identify with unit tests but much harder to
Identify with integration and endo-end tests



Challenges

Al need to understand the code.

Al need to consider all possible values and combinations of input parameters
for the subcomponent that | am using.

AThey Take time. We already test our units!!!

AWriting goodUnit Tests can take much more time than the time to write the
code being tested, for the reasons discussed below and next week.

AOften Need Test Doubles
AThere may be undesirable consequences of using the real module which we
want to avoid.
AWe may want to test conditions which the real module does not normally
produce.



ase study 1
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Could be avoided

FieldSectPtr level fields (new FieldSet(4)):;
level fields->addFieldiid level num , FieldUInt8::create(level index}):;
level fields->addField(id order_ count_,
FieldUInt32::create(level->order count()}):
level fields->addField(id price ,
FieldUInt32::create(level->price(}))
level fields-»addField(id =ize ,
) FieldUInt32::create (level->[lpra i e () ) ) :
level seg-raddEntry(level fields):
if (m=2g.getSeguencelength(id bids , bids length})) {
for (size_t i = 0; i « bids_length; ++i) {
const QuickFAST: :Messages::MessagelAccessor® accessor;
if (m=g.getSeqguenceEntry(id bid=s , i, accessor)) 1
I uint&4 t level num, price, order count, aggregate dgry;
if (laccessor->getUnsignedInteger (id level num , ValueType::UINTE,
level num)) {
2td: :cout << "Could mot get Bid level from depth msg™ << std::endl:

return false:



Case Study 2

ADisruptoris a library for the Java programming language that provides a
concurrent ring buffer data structure of the same name, developed at LMAX
Exchange.
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