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Ohjeclives) el the Course

Mastering test foundation

Learn software test methods and test technigque
Software test management and organization

Learn how to test design and analysis

Mastering software test automation foundation
Learn how to Cost-Benefit analysis

Integrated, Effective Test Design and Automation
Managing and organising STU process

Learn how to apply STU technique to test process




Part 1 :Software Test Foundation

Seftware test summary

Software test methods and test technique
Managing software test process

Test design and analysis

Management Practices on Software Testing
Procedures
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Backgrouna

With the rapid development of information
technologies, the software applications are applied
to various industries. As the competitions is
becoming more and more drastic, the software
guality no doubt becomes the important objective of
software development and the primary condition of
competitions. For a software product with poor
guality, it needs more maintenance cost, and may
Increase risk. This will affect the benefits of
developer. Obviously, the quality becomes first.
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2. Reasons that defects exist

Communications are insufficient, or there are
misunderstandings Between the communications, or no
communication exists at all.

The software is too complex.
Perform the wrong programming.
The requirements varied.

Be under the pressure of time.
Be short of code documents.
Wrong of development tools
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3, oGefinitien ofi weltware: testing

Software testing| Covers a series of activities performed! ini order to
discover ernrors.

The purpese of testing Is te testify that there exist errors in the
program, not to testify that' there exisis ne errer in the program,
Not only to discover the errors, also improve the process of
software management.
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4. Complexity and Economy of Software Testing

Both Black Box software testing and White Box software testing can
not perform thorough testing due to the great quantities of testing
cases.

The general objective of software engineering is to accomplish the
high-efficiency and high-quality testing with limited workforce and
materials resources. Insufficient testing means to make the
customer undertake the hazard resulting from the hidden errors, and
over-testing will waste many valuable resources.
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4. Complexity and Economy of Software Testing

The final purpose of testing is to ensure the final products delivered
to customers meet the demands of customers. Discover more

problems as possible and fix them before you deliver the products to
customers.
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4. Complexity and Economy of Software Testing

It is impossible to stop testing when we find out all the defects.
The key is whether it is economic or not.

Pressure from the market

Quality objectives

Requirements of customers

Limit of cost

All testing cases are performed?

No severe problem exists, or the risk is not severe.

In brief, the principle you should follow is: economic and good
enough.
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4. Complexity and Economy of Software Testing
In brief, the principle you should follow is: economic and good
enough.

Good-enough is to measure the input/output ratio: Insu fficient
testing is carefree; over testing will waste the resou rces, and is

also carefree.
Various quality assurance activities should be perform ed in
the early of software development procedures.
3. Redo the testing immediately after the fix, toa void new error.
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4. Complexity and Economy of Software Testing

In brief, the principle you should follow is: economic and good
enough.

4. During the course of doc and code modifications, you should prevent new
error from the modification (modification check and regression test).

5. Analyze and record each of the testing results to avoid similar error later.
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5. Prejudices needed toibe correcied

It is considered that it is difficult to develop a p rogram, but easy to
test a program. Actually it is not. Test design is a meticulous job
and needs professional skills. Or it will be out of c ontrol, and
careless omission would happen.

Good communication skills
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5. Prejudices needed toibe correcied

Empathy ability
Prefessienal skills
Self-confidence

Sense off humor

Better memory
Patience and suspicien
Insight
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5. Prejudices needed toibe correcied

Insight

A good testing engineer should have the point of "t
capturing customer's points, strong pursuit on the
focusing on the details. He can judge the high risk
limited testing on the important things.

est is to destroy", the ability of
quality and the ability of
of an application, to put the
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6. Conclusien: Itisia work With prefessional skills

Testing is important, and the testing task is arduous .t s
Impossible to perform a complete testing.

There will be error regardless of any technology and met hod are
used. It can decrease the error when new language, adv  anced
development manner, improved development procedures are used,
but it can not put an end to the error. The errors needs to be found
by testing. To make the testing have more efficiency and
pertinency, to meet the demands of customers with lea st expense,
we must find out the rules to be followed.

We should find a good method to do any work. So does the testing.
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Main metheds: black bex testing for flnctions and Wh ite box test Ing
fior Internal activities ef software

Black box testing
White boex testing

In addition, it can be broken to static and dynamic testing.
Static testing refers to check and review the docum ents,
etc. Dynamic testing refers to run and use the soft  ware
itself.
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To find out a mature method for the dynamic testing, we must
answer the questions below:
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Dynamic tests can be classified as below according t o the testing
purpose:
1. Function test

2. Regression test

Perform a same testing. Check if there exists any p  roblem, if the bug is
fixed and if there is any negative affect after the program is changed.

3. Pressure test
Performance test
Error Acceptance test
Stability test
Avalilability test

Globalization test
Configuration test, etc.
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The testing can be classified into 3 categories
according to the lifecycle of software:

1. Unit test
2. Integration test
3. System test
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Unit test -

The object of unit test is the smallest unit in the software design - module.
For this test, you should design test case for all important control paths in

a module.

Tihe tasks off unit test Include:
1 Test the module ports

2 Test the partial data structure of the module;

3 Test the module boundary condition
4 Test all separate execution paths in a module; 5 Test every error process
path in a module

Functions of unit test:

Discover and fix the negative affect resulted from t he code change. If
such problem is discovered till tester run test and fi nd it, the cost

would increase doubly.
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Integration Test:

Each module can work separately. But they may not work properly after their
integration. The main reason is because new pr oblems are introduced

into the interface when the modules are called ea ch other

System test:

Reguirements and various Specifications ofi system

Tihe seftware should be Integrated with the other co MpPonents afte 1its
development. At that time, a series of system|integ ratien andico nfirmatien
(ests need to e performed: to verify: and Confim I the whole sy stem
achieve the enginal ehjective
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(1) Iresting configuration nManagement

(2) Precedures inra sefiware testing flew.

Testing plan -> testing design -> testing execution -> testing estimation
and measurement

(S)imacking analysis of defects
(4)Varieus;auditsS infeverR/ procedure
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(1) Iresting configuration nManagement
Backgreund eff cenfiguration management
durng the projectimplementation precedure, the
change'is Unaveidable. Tihe changes make more
misunderstanding Between the engineers of one proje ct.

EURCHIoNS of testing configuration nmanagement
make the evoelution visual during whele preject precess es

configuration management IS the pretective activity. threu gh the
Preject processes.
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(1) Iresting configuration nManagement

The erganization and management wWerk need te e dene fior
conliguration management s listed as; belew:

Create a configuration library.
Define the cenfiguration entries
Audit the: configuration

Control the version

Controlithe configuration alteration




Raetslas

@rganizaueRal Vianagemeni eirSoiwareliesting

(1) Iresting configuration nManagement
Coninol the cenifiguration alteration
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(1) Tresting Plan

Tiesting plan Is the foundation of high  -efficiency. testing.
Sufficient preparation can avold the blindness effec tively

shorten the testing circle, Improve the testing efii clency, and have
an effect off mutual checking between testing docume nts and

develepment documents.

Tiesting plan alsermake a chance: of communications: W [t test
team,, developers and management department.

Testing plan defines the werk scope and the persons who will do
the work.
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(1) Tresting Plan

Background of testing
Objectives and purpose of testing
Tlesting strategy.
Tiesting requirements
Preparation o) testing envirenment
Trasks andiresponsihbilities ofi testing team
Schedule
A goed testing| strategy: and testing methed will get twice the
testing| result with hali the' effiert. It can leverag e limived

workferce and materals reseurces to accomplishia h ighi-
efficiency and nighr -guality testing.
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(1) Tresting Plan

Determine the testing requirements

Tlesting requirements may have many Sources, Including test cases,
case models, supplementany reqguirements, design reguirements,
BUSINESS cases, discussion with the custemers and documents, of
software architecture, etc.

Estimate the risks and determine the prorties of testing
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(1) Tresting Plan

1. Testing type to be implemented and test objectives.
2.Phase of implementing the test
3.Testing technologies and toels te be used

4. Estimation and Its criterion used to estimate the testing results and te
test Iff the testing has acecomplished.

TThe purpeses to give the accomplishment criterion are as helow:
Determine thhe acceptable product guality
Determine the time ofi suceessiul testing Implementation.
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(1) Tresting Plan

4. Estimation; and its erterion| used to estimate the testing results and o
test Iff the testing has accomplished.

Iihe accomplishment criternon shouldideclare the fol lewing conten ts clearly:
Tihefunctions, behaviors o conditiensito e estimated

Viethod off estimation.

Criterion, that Is, the tally’ degree with' estimation

Special matters that affect the testing operations described in testing
strategy
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(2)i resting; Design

Objectives of test cases design
The elementary objective of test case designIs to determine a Set of testing
data, te discever that ene error or ene kind of enrors has, high prokability.
Test near infinite testing| scenarios by using finite test cases.

Methods of test cases design

Statement coverage

[DECISION CeVErage

Condition; coverage

Conditien combination ceverage
Path coverage
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(2)i Tresting| Design
Methods of test cases design

Select miner representative Input data ter expect mo e program enror
discovered with 1ess| Coest.

Erroers; eceur easily Wheni the pregram; deals, withr o ndary: circums; tance.
Use the beundary value to cheose one set ofi test ca  Ses, 1o check the
capanility off precessing boundan/ value.
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(2)i Tresting| Design
Methods of test cases design

[Designi test cases aceording te the relative: criter ons. Eachitest case can
e used to test one o more statement In the criter ~  10/S.

Eor example, censider the crteron of calculating the sguare reot of a
fiunction.

Input:; real number
Output: real numier
Speciiication:

[
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(8) Tresting Execution

Arrange and run testing tasks on the basis of testing ohjectives.

Twe modes are involved during the testing execution proc edure.
Manual testing
Autemated testing

Use maximum testing resources.

Improve the accuracy off manual testing.
Propenly save allfhistory data efi testing.
Select the proper; test package
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(4)rEstimatien and Measurement of liesting
EsStimate the completeness of testing
EStimate thhe code coverage prolhanbility

Estimate the defects trend, the defects density, the defects distribution,
the worklead distribution, the precess execution, the design and code
quality.
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Comparisen of three testing procedure models:
\/ ' model
W moedel
H model
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Part 2 : Software Automated Testing

15 Affirst loek at autemated testing

Background

[Definition and' Purpese

Applicable Scope and ©ccasion

Manual testing V'S, Autemated testing
Elow oif Autemated Implementation

2~ Correctly Understand the Automation
3. The Strategy Used When Introducing thAutomated Testing
4. Analyzing technique of automated testing
5. Apply automated test to three test phase
6. General test tool comparing

7~ Apply Winrunner , Loadrunner to automated test design a nd
develop

8. casus analysing
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1, A first leok at autemated testing

@Background

Today the'computer Isi invoelved IR varnous; aspects of our Ivings.
Viany/ sefware systems, ane connecied to eurlives; wealth and
safety directly. With the increase in seftware scales and the rapid
evolutien In programming languages, the software test tasks are
becoming more complex fronm cemplex.

JuUst because off this complexity, It IS as easy. teymake mistakes
and not feasikle in fact fer the manual test. Sefiware test toels
make the complex test tasks e autemated or self~automated: It
decreases test everhead and increase the amount of test within
the limited time dramatically.
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1, A first leok at autemated testing

@Definition and Purpese

) the: soefiware testing| activities, the activity: that ntreducing or
develeping autemated testing teols as a testing nean, te; perferm
the testing autematically Is; the autemation; of testing. S purpose
IS to accemplish the testing with: higher efficiency, that Is, te
decrease worklead), save resources, shorten schedule, improve
testing quality: and impreve seftware gquality.
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1, A first leok at autemated testing

Both White Box testing and Black Box testing are applicable.

YoU can make eccasion for autemated testing When perfiorming
the function regression testing), regression testing, perfermance
testing), pressure testing, unit testing, INtegration testing, and
system testing.

Tlesting execution and the testing output cemparison are physical
werk. They are suitable for testing automation.

IHere Is just brief introduction. The' strategy of autemated testing
wouldibe discussed later.
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1, Afirst leok at autemated testing

Leng duration Rapid speed

Cew relialanlity Hight reliability

IHeavy werkioad Highi repeatalility,

Ease to make mistakes Reusable

Poer consistency Programmale
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1, A first leok at autemated testing

Tihe senior management members, of the company: appreve the
Importance. of establishing a testing department. They donft think
It IS Wasting the company’s resources.

Before an automated testing ISk used, there Is, special person
dedicated to It to estimate which! teel would be used te get better
efifect.

Spread the autemated testing. Give the: trainings, on toels usage
skills and related knowledge.

Make the analysis en the demands ol avutomated testing.

TThe toels can help the tester doing a better testing|jolk. But how we can improve
the efficiency by using them?' \We need think mere before the implementation.
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1, A first leok at autemated testing

Viake the analysis en the demands of autemated testing.

Allfagreedi on the demands of autemated testing
[Decrease the cost by decreasing the workfoerce.
Perfonm the test withr RIgher freguency.

lAcrease the testing coverage.

Ensure the consistency.

Improve the reliability of testing.
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1, A first leok at autemated testing

Viake the analysis en the demands of autemated testing.

IHew! te veriy. the demands of the autemated testing ?
Allow: the persen withilittle: professienal skills t 0 palticipate In/ testing.
Reduce the dependence on the minoer acguainied prodl  UCtS.

Den't hustie for perferming the automated testing at every parnt. It
shouldbe used enly iffit can gain the best return.

When it isi really: difficult in seme: places durng t he testing, ¥y eu can
consider i will become easy: aiter the teols are Intreduces.
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1, A first leok at automated testing

Vake the crternon fior script maintenance. Addidata  -driven methed
N the script to get more branch ceverage.

Impreve the testing flow

Document your automated testing.

It is required to configure the management support.

Make a detailed description on the testing and audit it.

First write the test cases according to the mode of manual testing. Then improve
them from the view of automation technology. Verify that the testing flows are
established. Verify that they are simple and cheap to simplify the work.
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1, Afirst leok at autemated testing
Durative anility o design

Construct the durative test lilbrary. lis benefits include audit-ability, mamtainalbility,
ntegrality, mdependency: and repeataility

Maintaimalbility:Put the cemmon testing functions: Inte a librany fle.lndependency:
Keep! the Independency: without lesing the reliability. It IS better to run each test
separately.

Independency: Keep the independency witheut lesing the reliability. It 1s betier te
funreach test separately.

Repeatability: It Is not allowed te only: discover the erior intermittently. So, It IS
required to ensure all tests are same and available during the lifecycle of tested
products.
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1, Afirst leok at autemated testing
Durative anility o design

The testing framework IS/ Used te separate the testing Invoking a nd
testing design.

It Is modulized . TThe components can be reused.

The user interfaces are hidden, that Is, you  wen't fa  ce the complex
teols. Also, Itsi running dees not depend on the User Interfaces.
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1, Afirst leok at autemated testing

Deploy the plan

Pack the testing/libran/ and document Iis usage.
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2, Correctly Understand the Autemation
lt'IS Return en Investment to intreduce the automated testing.

Eirst, autemated testing has limits 1iself.
i IS not suitaklefor all companies or all prejects, such as:

Customized project (once-and-for-all project)
The project whose lifecycle is short.

Object that the business rules are complex.

For the object that the business rules are complex, there are many logic and
operation relations. It is hard to test using the tools.
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2, Correctly: Understand the Autemation
[tIs Return on Investment to intreduce the automated testing.

Tihe tests that focus on the aesthetic feeling, soun d, accesshility .
Tihe test is run rarely, such;as ence per month.
Tihe software IS not stable.
The physical interactions are invelved.

Second, we must consider the return on Investment even if the
autemated testing|is all’ -purpose.

|t can not replace the manuall testing.

Manualltesting discovers more defects than autemate d testin g,

Tihe autematien ef testing cam not improve the avail alaility.

Tiools themselves do net have imagination.

Tlesting plan and testing design are not suitable fo r automa ted testing| for they are
brainwork.

Can't generate the test cases bhased on the code for GUI application.
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2, Correctly Understand the Autemation
lt'IS Return en Investment to intreduce the automated testing.

Second, we must consider the return on INnvestment even if the
automated testing/1s all’ -purpose.

Automatically: generate the test cases based on the code only for class or function, not for
system testing level.
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2, Correctly Understand the Autemation
lt'IS Return en Investment to intreduce the automated testing.

Tlhe mere you invest, the more youlexpect. But the a  utomati en of testing| camn not get
efifect instantly, because it takes time to) train th e persennel, tebe familiar with the
toels and testing flow.

Possibly, you need to spend meney’ on autematic teol , Decaus e no testing toel can fit
all tests.

Tihe problems fiom teols alse bring some risks.
Automated testing eften; Impreves the tester's profe ssional skills that they need.

There are other preblems, suchs as technelegy: proble mS; organizat ien: preblems and
SCHpt maintenance.
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2, Correctly Understand the Autemation
lt'IS Return en Investment to intreduce the automated testing.

You have te consider the progress, investment, Aew. risks, applicable scope; required
resources, and the costs, to achieve the returns whe nyeu conside r the automated
testing.

Since both the advantages and limits exist, youi nee  d to st udy the strategy when you
Intreduce the autemated! testing
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3. The Strategy Used When Intreducing the Autemated Test  Ing
ldentily the demands of autemated testing
Understand the costs offautemated! testing
Do not use unstable programitorde the auiemated testing.
Check iffthe user interface Is stable.

Findl out It ISt how: many: Versions are tested that the product can be
stable.

Eindl eut Iff the preduct Is translated inter other languages, i the: re-
compiling need to be dene: after the translation, and hew: many. Versions
ofi localization need te be dene.

A similar testing methed can be used to several products of
company.
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3. The Strategy Used When Intreducing the Autemated Test  Ing
ldentily the demands of autemated testing

The preduct guality' is driven by market or the internall Improvement
filiom company.

Eind out I the non-programmer are. demanded! te) create test cases
for autemated testing

Selection of Tools

Risks estimation

Autemated testing flow

Reguirements on the automated testing skills

Autemated testing strategies in the different stages ofi seftware
ifecycle
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4. Analysing technigue of autenmated: testing
Regression test
purpoese
advantagessand limits
strategies

[Date-diiven: test
Tihe Strategy Used When determining data set for data. ~ -dnrven test

Analysis application it to test

Autemated nightly builds
ohbjectives
Implement




Part 2 : Software Automated Testing

4. Analysing technigue of autenmated: testing

[ganizational Management of avtenmated seitware liest
configuration

develep
execution
amnalysis report
TSL maintenance and debug
Autemated test library and automaied test framework
function,
principle off design
maintenance
changing managing
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5. Apply automated test to three test phase
Unit test
Trask of unit test
Jiest teol and metheds for unit test
UnRIt test evaluaton
(5) Integratien test
Twe test moedel for integration test
Jlask ol integration test
Jjest methoeds fier integration test
Integraton test evaluatien
(6) System test
ldentifying reguirement ofi system, test
Introductien: automaed! test Inte systen test
Applicationrand analysis of autemation test for sy. Stem) test
Perfermance
Lead
Function




Part 2 : Software Automated Testing

6~ Contrast ot teolused commonly.
Winrunner VS Rolbot
Leadrunner VSWebload
Junit VS EMMA

7~ Apply: Winrtnner , Loadrunner to autemated test design andidevelep
PrOCESS

Autemated design of function| test and perfermance te
TISL programme

Results analysis
85, analysing casus

St
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