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Computer engineering
Software engineering
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Position of our course

Requirement
Design
Coding
Testing
Maintenance
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3 Definition 1 [Myers79]

» Software Testing is the process of
executing a program or system with the
intent of finding errors.



3 Definition 2 [Hetzel88]}

* it involves any activity aimed at evaluating
an attribute or capability of a program or
system and determining that it meets its
required results.



3 Definition 3 [Wikipedia]

« Software testing is an investigation conducted
to provide stakeholders with information about
the quality of the product or service under test.

« Software testing also provides an objective,
iIndependent view of the software to allow the
business to appreciate and understand the risks
at implementation of the software.

* Test techniques include, but are not limited to,
the process of executing a program or
application with the intent of finding software
bugs.



3 Definition 4 [worldIQ.com]

« Software testing is a process used to identify
the correctness, completeness and quality of
developed computer software.

« Actually, testing can never establish the
correctness of computer software, as this can
only be done by formal verification. It can only
find defects, not prove that there are none.

* There are a number of different testing
approaches that are used to do this ranging from
the most informal ad hoc testing, to formally
specified and controlled methods such as
automated testing.



3 Definition 5(SWEBOK2014)

« Software testing consists of the dynamic
verification that a program provides
expected behaviors on a finite set of test
cases, suitably selected from the usually
infinite execution domain.



4 M) 4. Testing exists
everywhere

* Shopping

* Education

* Produce

* Social communication

« Academic
* |ndustrial



4 Everyone Is a tester

* Make friends
* Buy something
* Work
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e test case design is performed on the basis of

the internal structure

e common test approach (included in many

standards)

e not possible to check whether all
requirements have been implemented

e difficult to automate (limits of symbolic

execution)

e full coverage often not achievable
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5 AN [A] B Bl A(9)

Unit testing
Integration testing
Smoke testing
System testing
Regression testing
Acceptance testing

Alpha testing
Beta testing
Gamma testing



5 AN AN AR (20)

6.1 M8 =) X R B HH9 M3 (Object Oriented Software Testing)

6.2 =] 77 T B9 & 44 M35 (Aspect Oriented Software Testing)

6.3 =] IR 55 B9 44 M35 (Service Oriented Software Testing)

6.4 & 44 M3 (Component Based Software Testing)

6.5 Web iz FAER {4 M3z (WEB Testing)

6.6 1ETTE IME T 9%k 4 M3 (Pervasive Computing Software Testing)
6.7= Mk (Cloud Testing) =E4

6.8k W IR IE T B9 1M (Software Testing for Internet of Things)
6.9FF 173 & & 43z (Concurrent Software Testing)

6.108x ATV A M3 (Embedded Software Testing)

6.115 oJ{5 24 M (High Confidence Software Testing)
6.12M A& 417 (Internetware testing)

6.13%% =N N AN (app testing)

6.14 N T&geE MR (Artificial intelligence testing)

6.15 X HREEER 14 2 Flizt (blockchain software testing)

6.16 JTTF MR (metaverse testing)

6.17 KAEEM K (LLM testing)

6.18 FHREARZ M (opensource software testing)

6.19 SEAF R ZMNK  (Realtime system testing)

6.20 EFEHMAEMR (quantum software testing)
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5.1 HAMA (Combinatorial TESHNE) ....vveeeveeervverceeeeeeeeeeseesessesessee s ssesseseeeens

5.2 WAFMA (Metamorphic TEStNE) .......vveeeveeereeereeeeeeeeeeeeeesssees s esennens 131
5.3 SRR A2 LA Specification Based Software TESHNG) ........vvveervveeeveeersereereseereseseseseeens 133
5.4 FEF R PR (model based teStNg) .....vveevveeeeeeseeeeeeeeesieee e 134
5.5 FETF R R IV (Fault based teStNG) ........ovveeeevveeeveeeeeeeseeee e 136
5.6 FETHHZR I BAENR (Search Based TeStNG)..........ovvvvveeeeeeeeeereeeeeeeesseseseeeeecsssssneneee 137
5.7 GEit MR (Statistics TESHNZ).........uvvveeereeeereseeeseeeseeseeseeseeesseessssssessssesesssssessesesssseans 140
5.8 FETFE I 913 (Operational Profile Based TESNG) ..........vveeerveeerveeeerieeereerseeesseennns 144
5.9 ZF IR (MUAON TESHNE) vvvvoeovveeeeoeeeeeeeeeeseeeeessseeeeseesseeseseessessses s essesseees 145
5.10 EHMEER (SMOKE TESHNZ) ..ovvvveevverevveoeessseseocesss s 147
5.1 BT B BRI v (Property-Based TeSting) ........vvvervveeevevreveeevesssiesrieennns 148
5.12 FRPRII(BXIreme TESHNE)......vvveerrvererresreissseseseesses s 150
5.13 BRI (Fuzzing TEStNE) oovvvvvvvvveeeeeeeeeoeeeessssssssseee e esessssseseesssssessssssssseee 152
5.14 AR 4% )18 771 (Cybernetics Based Testing)- FH3& Ml (Adaptive Testing)
............................................................................................................................................... 154
5.15 FAIPEREHLIR (Concolic TESHNE) .vvovvvveriveeecrireeiiseiiessiseessesssees s 159
5.16 FIFE A P A HIIHR (GUITESHNE) ovoooeceeveeeeeeeeeeeeeeeeee e 161
5.17 BEHLIHR(RANAOM TESHNG)......ooovvveeerevveeeeveseeessee et 165
5.18 [ REFE LI (Adaptive RANAOM TEStNG)..........uuemmeeeeeeeeeeeeeeeeeeeeeeeeessssssssssseeeen 167
5.19 KEEHLIA (Antirandom TESHNE) ......oovveeevvereeeereeeeeeeeeseseeeeseessesesesesesesseseeeees 169
5.20 G (PAIL TESHNG)......oooeeeeriercrveeeiveieiiiisissiisesssseseesseesessssssssssssssssssasassssssee 170
5.21 FEZEIIHR (ONlNE TESHNE) .oovvveoeveeeceeeeeeeeesee e 171
5.22 TRZEMEMA (Exploratory TESHNE) .......evveeervveeecveeeeveeeesesesssesses s esessssseeens 172
5.23 ARTLIA (Anti-model TESHNE) ..ovvvvereveeeeveeceeee e 173
5.24 FAMIER (Compositional TESHNE) .........vveevveeeceeeeeveeeeeesesseesses s 174
5.25 B FRREHLIHR (FSM TESHNE) oo 175
5.26 T Petri PIFTIIHA (Petri Net based TEStNE) ....o.vvveevveerrveeeceeeseveeeeeeeereessseenns 177
5.27 RETHAUSENIIR (Model Checking based TeStNE.........c...vveervvererererrieerieeenns 178
528 TTCN JIHA (TTCON TESHNZ) .ooovovvveeeoceeveeseeeesees s 179
5.29 A /RAKE A (Boolean Specification TEStNE) .........evveeevvereveesrveeereeesreseeseennns 180

530 HETG—@EAE SR (UML Based TESNG) ..ovvvoeeeeeoeeeeeeeeeeseeeeeeeeeeeesssnee 181

A (30+)

51284 M1 (Combinatorial Testing)
5. 245 25 50, (I\/Ietamorphlc Testing)
5.3 & T # 4& 1% B A9 2% 44 M iR (Specification Based Software Testing)

SARTREBMANIR (model based testing)

5.5E TR 93K 14 MK (fault based testing)

5.6 % T8 R A4 Mz (Search Based Testing)

5.74: 11K (Statistics Testing)

5. SE:F % B3 AYMIR (Operational Profile Based Testing)
59 FMK (Mutation Testing)

5.10ﬂﬁ§§'lﬁ5ﬂﬂiﬁ (flaky Testing)

5. 118 F M REVE M F5 3% (Property -Based Testing)
5.12#% BRI (Extreme Testing)

5.13#&#ME, (Fuzzing Testing)

5.14%% 14 35 8935 %118 77 3% (Cybernetics Based Testing)- B & & (
Adaptive Testing)

5155 @ MBI (Concolic Testing)

5.16EF AR EMEK (GUI Testing)
5.17KE41 izt (Random Testing)

5.18 B i& i KA (Adaptive Random Testing)

519 FEHLNIE (Antirandom Testing)

5. 2045 X415 (Pair Testing)

52174 M (Online Testing)

5228 EZ MM (Exploratory Testing)

5.23RAEEWIE  (Anti-model Testing)

5.24/% 5% (Compositional Testing)

5.25 BRRRZSHLNIK (FSM Testing)

5.26 BT PetriMiy NIk (Petri Net based Testing)
527 TR EMMIK (Model Checking based Testing)
5.28 TTCNJW3K (TTCN Testing)

5.29 R /RIA&MIE  (Boolean Specification Testing)
530 E T —ERIBSMiX (UML Based Testing)
531 =M/ R (differential testing)
5328 F NI (Fault Injection Testing)

5.33 BB ZMK (graph cover testing)

5.34 A/BJUiR (A/B testing)
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4. ZEjj )“ljl‘t (Stress Testing)

4.1 FFRIMIR (Load TESHNEZ) .vvoveeeeeeveeeeeeeeeeeeee ettt senaes A3PEBENR (Performance Testing)
4.2 JEITMAR (Stress TESHNE) .ovvveeveveveeeeeeeeeeeeeeeee et ses et s e ene s assesenaees 83 44TTEE ML (Reliability Testing)
4.3 PRI (Performance TEStNE) .....o.ocooveevevveceeeeeeeeeeeesese e nenees 84 45 Z2Mik (Volume Testing)
T T o g N S 86 j gir% I%IJEIE% (Seﬁur.ity TTestihg))
e L LM nstallation Testing
4.5 BB (Volume TESHND) ...o.ovevveieieeieiiiieieieieeiee ettt senene 89 48T FM R (Usability Testing)
4.6 ZAMENIR (Security TESHNEZ) ..vovoveieieeiieieeeeieee e 90 4.9%a MM (Stability Testing)
4.7 ZEEMR (Installation TESHNE) .vovevviveveieieeieiieeeie et sesene 93 4.10 ZAHb 4k F1E Br4k M (Localization and Internationalization
4.8 AT FPEIE (USADIIEY TESHNE) ©eoorrveeereeeeeseeeesesesseeseseessseesessesssseessessssesesesseseeseeseees 97 411 BRI E IR (Accessibility Testing)
4.9 FASEVEMIR (SABITity TESHNE) oo og ~ H12BBUNEL (Authorization Testing)
S e T ‘ 413855 MM (Fault Tolerance Testing)
4.10 Ay AE BRI Localization and Internationalization TESHNg) .........eveveveveverereeeeeeeeeseseeeeersseeececeeeeaeans 100 414—F MM (Conformance Testing)
411 ATPTIVEINR (AcCesSIDIIY TESHNEZ) .ovvoveeeeeeeeeeeeeeeeeeeee e eeeeeeeeee s eeeeeene. 101 4.15FE MK (Configuration Testing)
4.12 BRI (Authorization TESHNE) ....cvcvovvieeeieieccececeeeeeeeeee ettt 102 4.16Y$¥|fﬂﬁiﬁ(f?ocument Testing)
4.13 ZFEEMEDR (Fault Tolerance TESHNE) ...c.ovvveceeveeeceeeeeeeceeeeee e 103 4.17%:@‘_’]&})'1|Jiit(CompatibiIity Testing)
4.14 —EHEM B (Conf Testing) 104 18 ﬁhh(m?y?e\sﬂ -
. W ONfOrmance TESHNE) .....c.vvuevriririeereisieeieieiieeeseteeie e 410 TRE MR (Recovery Testing)
4.15 BLE MR (Configuration TEStNE) ...c..vveeveveeieeeeieeeceeeeeeeceee e seeen 105 4.20 ENEMIR (Uninstall Testing)
4.16 Y*i’l?)ﬂﬂiiﬁ(Document TESEINE). .ottt ettt e 109 421 gt /)[lljﬁt([:am“ty Testing)
4.17 FEZFEVENR(Compatibility TESHNE) .......vvocveveeeeecee e 110 4.22 M (Robustness Testing)
B18 PLAYIESE oo oo 12 jéi ?%gﬁﬁnﬁ_%ﬁﬁeﬂn?) Festing)
PRI . 24 154 iz nline Help Testing
4.19 ﬂw‘(‘ﬁ‘ﬁ‘{ﬂﬂﬁt '(Recovery' TESHNE) oot 113 4.25 BIBEH R (Data Conversion Testing)
4.20 EHIFMAK (Uninstall TESHNE) ..vvvereeeieeirierieirieieieieieeseseesesses s sseees 114 4.26 &4k (Backup Testing)
4.21 GESTMR(FaCility TESHNE) ..ocvvueveeevererereiireieceiseeesceee e 115 A27#E 0O MK (Interface Testing)
4.22 1Ui PRI (RODUSINESS TESHNE) +.voveeeveeeeeeeeeeeee e 116 428 ANZEFREMIK (User Interface Testing)
423 IR (By-pass TESHNE) ..ooovveveeeeeceeeeeeeeeceee oo 117 429 &M (Remainder Testing)
4.24 TEZEH B (Online Help TEStNE) ....cucvvevececeieceeeeeeceeee e 118 4.30 W]\i}‘(}:ﬂﬁiﬁ‘ (P(otocol Testing) _
4.25 L4l (Data Conversion Testing) 119 431 Wﬁzﬁ;ﬁ;wﬁ (Memory Leak Testing)
. e N ! B e 4.32 ﬁﬁ%}ﬂﬂﬁt (Storage Testlng)
4.26 %"fﬂ Uﬂ”ﬁt (Backup Testlng) ..................................................................................... 120 4.33 }"F)\'ft'r_%'f,t (Software agmg)
4.27 BT (Interface TESHNE) .....vvevveeeeeeeeeeeeeeeeee e 122 4.34 RERREMMIK (flaky testing)
428 AW H MR (User Interface TESHNE) ....cvveveveevevevceeeeieeeeeeeeeece e 123 4.35 IVE{“L{Mﬁt (WOY'kﬂOW 'testing)
4.29 REMX (Remainder Testing) 124 4.36 M1 (domain testing)
29 WEIE PSUNE) v 437 %AW (input testing)
4.30 PR (Protocol TESHNE) ....uvveerveeeeaeererireeiieeeeeeeeeessse s sseesesssesssessessesenecs 125 438 MM (usage testing)

431 WAFMRINER (Memory Leak TeStiNg) .....c.cvvevevveceeeeeeeceeeeieeeceeeeeseseee e 126

4.39 FHEEMNK (database testing)



Changhai Nie, Hareton Leung. A Framework of Understanding Software Testing.

Various Special Testing Methods M;, 1 <i<40

‘ Testing Method No. | Testing Method No. | Testing Method | No. | Testing Method
Methods M White Box [26] My | Black Boz [20] My | Static [20] My | Dynamic [27)
I Model Based" [16] Mg | Search Bosed' [22] | My | Fuult Based 2] | Ms | Property [12]
Metamorphic [37] My | Operation Profile [T | My | Statistics [31] Myy | Combinatorial'[28]
Software Under Test SUTl Mutation™ [17] My | Specification [34] | M5 | Adaptive [§] Mg | Random [11]
Anti-random [39] Mis | Adaptive Random 9] | Mg | Concolic [18] My | Anti-model [6]
M o---=-=-=-=-- 4 Puzzing 3] My, | Compositional [5| | My | GUI [29) My, | Pair 3]
e P Online [36] My | AdHoc [T, My | Eploratory 2] | Mys | Eatreme [26]
e 7 | Syntaz [30] My | FSM 19 My | TTON [14] May | UML based [23]
P - | Model Checking [21] | Msy | Playtest [10] Mss | Petrinet [41] | Mys | Back-to-Back [T)
. __ _ g Error Guessing [26] | Mas | Boolean Spec. [3] | Mag | State Trans. [33) | My | Graph coverage [30)
I _?S/UTI (S MG, Aj) | Testing Various Attributes and Aspects A, 1< j<36 21,27
| Performance A, Stress 4 Load Ay Volume
| | Reliability Ag | Security’ A7 | Recovery A Internationalization
| | | Compatibility Aw | Installation Au | Protocol Az | Fuult Tolerance
| | | Authorization Ay Uninstallation Az | Backup A | Online Help
Robustness A Usability A | Facility Ay | Date Conversion
| | | Configuration Ay | Accessibility Aoy | Interface Aoy | Memory Leak
| | O Conformance Agg | Stability Aoyr | Predicate Asg | By-pass, Penetration
Sk a > Remainder Ay | Document Ay Workflow A3y | Datae Base
| | v S ,[a 6 S Input Ay | Logic Az | Domain Asg Usage
| | Phd g k Testing Various Development Stages Sk, 1 <k <8 [27]
_ - Unit Sy Smoke(daily build) | Ss Integration S4 System
.~ |/ - Acceptance Se Regression” S Alpha S5 Beta
Testing Various Softwares SUTy, 1<1<16 21, 7, 27
Aj Pervasive Computing | SUTy | Aspect-oriented” SUTs | Component-based | SUTy | Concurrent”
A ft 'b f A High Confidence SUT; | Object-oriented SUT; | Protocol-based | SUTy | Real-time
riputes | Internet of Things” | SUTwo | Service-oriented SUT11 | Web-based SUTa | Internetuare™ 24]
Cloud Computing® [13] | SUTy | Safty-critical SUTy | Open-source SUTyg | Embedded [32]
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Purpose of testing

Testing usually serves more than one purpose. Typical purposes include,
but are not restricted to:

a) detecting defects - this allows for their subsequent removal thus
increasing software quality;

b) gathering information on the test item - testing generates information; this
information can serve different purposes, such as:

— developers can use the information to remove defects, increase the code
quality or learn to create better code in the future;

— testers can use the information to create better test cases;
— managers can use the information to decide when to stop testing;
— users eventually benefit from a higher product quality.

c) creating confidence and taking decisions - by providing evidence that the
test item performs correctly under specific circumstances, the stakeholders’
confidence that the test item will perform correctly operationally increases;

with sufficient confidence, stakeholders can decide to release the test item.

Testing may be performed for some or all of the above purposes; and
additional purposes not listed may also exist; these purposes should be
identified and agreed as a starting point to any testing activity.



6-3 ik#@hiﬁﬂ‘l‘%)(

s MVEHRAM S

o MAEFEEME
o TR A AR, T AR AN
-2 B [|] R AE ﬁiﬁw”Jﬁ

“Testing proves the presence,
not the absence of bugs.”

E.W. Dijkstra
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* “Program testing can be used to show the presence of bugs,

but never to show their absence.” ----A Famous Dijkstra Quote
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2007 FSE, Antonia Bertolino
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Changhai Nie, Hareton Leung. A Framework of
Understanding Software Testing. 2014

Various Special Testing Methods M;, 1 <1< 40
No. | Testing Method No. | Testing Method No. | Testing Method | No. | Testing Method
Methods M My | White Boz [20] My | Black Boz [20] My | Static [20] My | Dynamic [27]
1 Ms; | Model Based" [16] Ms | Search Based' [22] | My | Foult Based 21] | My | Property [1]
My | Metamorphic [37) My | Operation Profile [T) | Myy | Statistics [31] My | Combinatorial’[28]
Software Under Test SUTl My | Mutation™ [17] My | Specification [34] | Mys | Adaptive [§] Mig | Random [11]
My | Anti-random [39] Mis | Adaptive Random [9] | Mg | Concolic [18] My | Anti-model [6]
M o---=-=-=-=-- 4 My | Fuzing [35) My | Compositional [5| | My | GUI [25] My | Pair [3]
P Phd Mys | Online [36] My | Ad Hoc [7] My | Exploratory )] | Mys | Eatreme [26]
e 7 | Mag | Syntaz [30) My | FSM 9 May | TTCN [14] May | UML based 23]
P - | Msy | Model Checking [21] | Msy | Playtest [10] Mss | Petrinet [41] Mss | Back-to-Back [T]
. __ _ Ms; | Ervor Guessing 26 | Mas | Boolean Spec. [3 | Myg | State Trans. [33] | My | Graph coverage [3()]
| _?S/UTI (Ska Mia Aj) | Testing Various Attributes and Aspects A;, 1 <j<36 21, 27]
| | | A Performance Ay Stress Ay Load Ay Volume
As Reliability Ag Security” A; Recovery As Internationalization
| | | Ao Compatibility Aw | Installation A | Protocol A | Fault Tolerance
| | | Az | Authorization Au Uninstallation Az | Backup A | Online Help
A | Robustness Ags Usability A | Facility Ay | Data Conversion
| | | Ay Configuration Aoy | Accessibility Ao | Interface Aoy | Memory Leak
| | O Ass | Conformance Ags | Stability Aor | Predicate Ass | By-puss, Penetration
Sk a Ay | Remainder Ay | Document Asy Workfiow A3y | Data Buse
| | v S ,[ S > Asg | Input Ay Logic Ass | Domain Asg Usage
| | Phd ages k Testing Various Development Stages Sk, 1 <k <8 [27]
_ - 5 Unit Sy Smoke(daily build) | S3 Integration Sy System
| |/ - Ss Acceptance S6 Regression” S Alpha S Beta
________ Testing Various Softwares SUT), 1 <1< 16 21, 7, 27)
Aj SUTy | Pervasive Computing | SUTy | Aspect-oriented’ SUTs | Component-based | SUTy | Concurrent”
A ttl‘ibll tes A SUT; | High Confidence SUTy | Object-oriented SUT; | Protocol-based SUTs | Real-time
] SUTy | Internet of Things" | SUTw | Service-oriented SUTy | Web-based SUTy | Internetuare” [24]
SUTi3 | Cloud Computing” [13] | SUTyy | Safty-critical SUTy5 | Open-source SUTyg | Embedded [32]
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2014 Guide to SEKA

Software Testing

Software Testing

Test Levels

— Test Techniques — Test-Related

Test Process

Software Testing

» Key Issues

Relationship of
L Testing to Other
Activities

Testing

—» the Tests
Performed

—» Based
Techniques

Code-Based
Techniques

Fault-Based
Techniques

Usage-Based
Techniques

Model-Based
Techniques

Techniques Based
—» on the Nature of
the Application

Selecting and

—3» Combining
Techniques

Activities

—»

Fundamentals Measures Tools
Based on the Evaluati
iy o valuation
Testing The Target of Soft_vvare’ of the Practical Testing Tool
» Related the Test —» Engineer’s P Considerations Support
Terminology Intuition and Urodgrar';l PP
Experience nder lest
Objectives of Input Domain- Ewvaluation of Test Categories of

Tools
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Tool support

« Tool support (usually referred to as test tools) is available for many
of the tasks and activities described in the test management and
dynamic testing processes defined in ISO/IEC/IEEE 29119-2, as
well as aspects of the testing techniques described in
ISO/IEC/IEEE 29119-4. The following list provides examples of
some of the areas covered by test tools:

— — test case management;

— — test monitoring and control;

— — test data generation;

— — static analysis;

— — test case generation;

— — test case execution;

— — test environment implementation and maintenance.

« There are a wide variety of test automation tools available.
They can be developed in-house, obtained commercially, or
obtained from the open-source community
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Debugging oriented (19504 /2 /)
Demonstration oriented (19604 /£ 4/)
Destruction oriented (19704 /£ 4)
Evaluation oriented (19804 £7)
Prevention oriented (19904 L)L )5)

Professional. education and research (
20007 ELLfE)
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14-3 Ultimate goal of testing workers
Elaine Jessica Weyuker

* We should be able to make a living by it

* As you can find bugs while they can not,
they should pay you.
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20 Standards on Testing
IEEE Test Standard:

https://standards.ieee.org/search/?g=Software%20Systems&type=Stan
dard

ISO/IEC/IEEE International Standard - Software and
systems engineering - Software testing -- Part 2: Test
processes

IEEE/ISO/IEC 29119-1-2021 ISO/IEC/IEEE
International Standard - Software and systems
engineering --Software testing --Part 1.General
concepts

- o Part 3: Test documentation
- o Part 4: Test technique



Standards on Testing

1ISO 9001 on Testing, http://www.iso.org/

a) Software testing includes test plan preparation and review,
test data preparation and review, and review of test results.

b) Corrective actions to fix causes of defects.

c) Reassessment of tools, techniques and methodologies used
In software production.

d) Programming standards (including testing standards) that
describe approved practice and list any prohibited practice.

e) Evaluation of customer-supplied software products and
purchased products.

f) Check that test processes are adhered to.
g) Test processes improved where required.



Standards on Testing
SW-CMM on Testing, http://www.sei.cmu.edu/

See ‘Software Product Engineering’ KPA, and “Training
Program’, ‘Technology Change Management’, ‘Process
Change Management’ KPA.

a) Require 4 testing levels: unit, integration, system and
acceptance testing.

b) Regression testing should be done to ensure changes are
correct.

c) The test plan should be reviewed.

d) Proper training of testers should be conducted for better job
performance.

e) Software process standards must be maintained.

f) A system test group should be responsible for performing an
iIndependent system test.

g) Test processes should be continually improved.



Standards on Testing

Test Standards

Category

Sub-category

IEEE

CMM

I509001

Test phases

Test activities

Test
Management

unit test
integration test
system test
acceptance test
test planning

test scheduling
test case dev.

test execution
test result reporting
regression test

test plan review
test staff training
test documentation

A A0 A00A40A40Aa0.0.00

A A A

A X000 0A0230A40.070

A A A

A0 A

A A



Definitions

« Test Phases: A ‘test phase’ is a level of testing in the
software life cycle where certain components of the
software system are tested to check for compliance
with requirements.

« Test Activities: Test planning involves specifying the
general approach, objectives, scope, resources and
schedule of testing, as well as identifying functions
and features to be tested, test tasks, and personnel for
each task.

* The test result reporting activity records the defects
detected during the test execution and other data for
analysis. In addition, it reports on the test
comprehensiveness and produces a summary of the
testing activities.



Definitions 2
* Test Management: Test management consists
of activities such as
— the test plan review,
— training of test staff,
— establishing a test standard,

— ensuring the test documentation follows a standard
format and

— organizing an independent test group.

» Test standards and policies are essential for
Improving testing and to ensure consistency in
testing. Guidelines on test techniques and
strategies are defined in the test standard.



Mature (or "Good”) Test Process has

* A set of defined testing polices

* A test planning process

» A test lifecycle

* An independent test group

* A set of test-related metrics

* Appropriate tools and equipment
» Controlling and tracking

* Product quality control
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public static void CSta (int | | numbers)
i

int length = numbers. length;

double mean. sum:

sum = 0.0:
for (inti1= 1;1 < length: 1+ +)//im0

¥
L]

sum += numbers [ 1 ]:
y
N
mean = sum / (double) length;

Svstem.out.println ("mean: " + mean);
i
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public static void CSta (int [ | numbers)

int length = numbers.length-1:
double mean. sums:

summ = 0.0:
for (int 1 = 0; 1 < length; 1++)

sum +=— numbers [ 1 ];
L]
]
mean — sum /S (double) length;

Swvstem.out.println ("mean: " + mean):
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