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COMMON Problems in Software Development

ol i -

3. im Dsigroes By The & A Prohuced By
Son o Analpst Tt Proqrammsars

How it was supported | | What the customer

really needed




-q-

JaymfdndulusyninsduneaunisiiusiusuAu@eInIs (problem in requirement gathering)
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JgyuiiAndulutunauueinisiaTzilazoanuuu (problem in analysis and design)

Analysis

To understand the current system (no matter it’s
manual or automatic), which include:

COther
Constraints

How system
Working works
process (include
£ood & bad)
Design

+ Based on those constraints,
design a new system which leads
to INCREASING productivity or
solving problems

+ Some design artifacts include:
— More efficient work flow

— W and how its abjects are
connected which lead to high
productivity

— Right to the point reports
— Proper software & hardware

Workshop 2 n53ATIERLaYeankuUTaNALLS

1 '
a =

gideusuusaznguideumas Sudunniiulunnleneguazaugandusaindeussnluainien

9
1

winzngudeumasliazideauansdeiuly Inensuvenneunasi dauiduluiise dusaliduee
wsadoumdsegalslianunsadusasenluld

971 Workshop 1 ¥l¥ns1uin Msiasizinazeonuuugennuwls ashesdnwinazidnlainuyyes
AldumendwIsie



-6 -

YgyAndulutunausesnisnagauwadills (problem in software testing)

General Problems in Testing

Complete testing? ¥
What do we mean by “complete losting™

ST Comglete 1ening mast mes Dt @ the endof
" teting you know there sre e remsiEng )
ks bop e

— —— (. L o S Sk

Exhaustive Testing is Impossible!!

http://www.qagen'ms.com/exhaust'we—hesthg-is-impossible/

Concept of Complete Testing | Exhaustive testing is impossible!!
http://www.softwaretestingtimes.com,/2010/04/concept-of-complete-testing-exhaustive_htm!

Regression:
"when you fix one bug, you
introduce several newer bugs."

_§~;; ~

When to Stop Testing?

“Quality Is in the Eye of the Beholder”

Debanjan Mitra and Peter M. Golder
Harvard Business Review, April 2007

“Quality is in the eye of the beholder:
meeting users' requirements for Internet

quality of service”

Anna Bouch, Allan Kuchinsky, Mina Bhatti

Proceedings of the ACM Conference on Human Factors in Computing
Systems{2000) Volume: 2, Issue: 1, Publisher: ACM, Pages: 297-304

nsnndaUiueNledeNNuUAYBIAIINABINIS
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Laws and Regulations

Paperless while laws still want signature??
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IT hates “Deep structure”
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Simple Technologies
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What is quality?

* Quality, simplistically, means that a product
should meet its specification.

* This is problematical for software systems

— There is a tension between quality
requirements (efficiency, reliability, etc.) and
guality requirements (maintainability,
reusability, etc.);

— Software specifications are IJSL,Iﬂ"'ﬁ.‘r incomplete

and often inconsistent.

DIUANANUABINTNTANULDS T¥WIN AUEIBY (graphic) AU ANSlunIsuanINg

Quality assurance and standards

* Product standards define characteristics that
all components should exhibit e.g. a common
programming style.

* Process standards define how the software
process should be enacted.

Software quality attributes

Safety Understandabality Portability
Secunty Testability Usabahty
Rehability Adaptability Feusability
Fesilience Modulanty Efficiency

Eobusiness Complexity Leamabihiy
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Technical Specialist — Software Process
VIOV Moudu 5981M9% (Thomson Reuters)

Wtafiusseny
1) CMMI Overview
2) Examples of Process Areas

3) nszvumsiglunsiangendwislviaun i uenmileannisnaaeuy
4) 5 Whys and Fishbone
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Introductionto CMMI o CMRMI

CMMI:
Capability Matunty Model Integration by SEI (Software Engineering Institute)

Capability “A framework that aid an

the ability to do something arganization in improving processes
Maturity and its abilities to develop, acquire,
the condition of growing and maintain its products and
Model senvices”

framework or direction to do something repeatedly
Integration =— CarnegieMellon
combining things together

CMMI Representatives

Stage representation Continuous representation
(Maturity Levels) (Capability Levels)
Characteristics of the Maturity levels Continuous

(Target Profile)

Focus on pracess
improvemen: 3

Lesel 4 Process measured
uantitaviely Managed 31 Coninied
Process charactarizad for the 2
el arganization and is proactie.
(Prajecte Bilrierpraces2 mm
Defined angantaion's standard)
Procass charactenzed for projects 1
and i5 often reacive,
Pracesses urprediciable,
poorty cerialed and reacive 0
T T

PA1
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Workshop 3 @513anadntalunsguiuns CMMI

Instruction

= Village — Theme colorful

= Al least 3 houses completed in phase

= Customer will inform more requirements
= Sales price per quality house: $100

= Late deliver charge per house $30

* Incomplete village cannot be sold.

= Matenals that you can buy
— Magazine paper
— A4 paper
— Scissor
—  Cutter
— Pen color
—  Ruler
— Postits
—  Pencil

NAUNLA LATIPIUANUADINITINELA 50% tWINLU



Requirements { ~

Definition

PO T REALLY

NEEP ALL
THESE. 2

¢ lambertconsultingarcup com/PDUEvent gspx?e=175

Requirement Development Process .

Collected
Requirement

\ 4

Elicit stakeholder
needs, constraints ’
and interfaces

Pricritize
requirements

=

Develop Product

requirements
(componentfunctional
non-functional)

=

Peer review
requirements

\ 4

Agreed
Requirement
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User Story
LINE
| As a Line user, o
Vo B wank Il'n | want to create group chat
what S0 ghat Wiy \ so that | can chat with many friends at the

il same time.

INVEST

Independent  Negotiable Valuable  Estimatable Small Testable

Judaszaniu USudeuld fyadniin Ussunanisld  én nadeuld

\

Acceptance Criteria ...

L

= After click creating group, the group name will be active within 1
seconds.

* The created group chat will be shown on Friends page under group
category.

* The number of participants in group will be shown behind the group
name.

* The maximum number of participants in each group is 50 persons.

+ |f the name of group hasn't defined, the group name will be shown

as ‘no name”.
"h-._,.l/ - - — — -— .-— -—

Specific  Measurable Achievable Relevant Time-bound
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O Whys

5 Why's can be used to mvest:gate a specrﬁc fallure to ﬁnd a problems real root cause.

#nlutefaddy “ %
mlulineuane “ %
vinlafiuang _ .\%

nlamninldign “a
wludunug n #

Countermeasure amﬂaﬂumu
Get an alarm clock that plugs into the mains or
even replace the batterics at
set intervals before they ran out.
Tips:

- Keep asking until get the root cause
- If that didn’t happen, would the problem go away?
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Fishbone diagram

= "Cause-and-Effect Diagram” or "Ishikawa Diagram”
= Kaorn Ishikawa — 1960s

= A graphical method

= Finding the root causes of an effect (-/1+).

Cause Effect

(o ) oo )(_reope )
™,

AN |
77

Matsrials Emrlronmerrt ][I‘u‘lm‘lﬂgemem

Example

TN T T T T
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igital sokations foemules  Did ot amkcipace < A Lack of formal Saciiion
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Lack ot raining » betveeen management
< 4 Kept changing
Used papes nstesd of o « 4 Lukofranng requirements
v s ¥ i Did not supporn
Used manual cakulitions, - p
Lock of training > . 4 Iudmgwmxc{nndm. sottware solution
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Staff did not hava viion 10 consider Dbl bl oo
digral solutions Application
4 q | Processing was
; Do not find mace Behind schedule
ol ‘ R R
N bwsunttre » - » »  \mutficint knowhdge of Office

el rmitance X7 > 3 et i . < »  Nocampany waining
W Bt - < I(’”::‘ Educations > ; >

sy mataig P Roriese, hackground 4 ang
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i S i (e
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Sasff hawe
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PDCA: Dr. W. Edwards Deming
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1) Software Testing fiozls

2) Software Testing wusaanldllueylsdng

3) watANTagaULoNALIS

4) welAn15eanwuy Test Cases WuU Black Box
5) wAllAN1509nIUY Test Cases LuUU White Box
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Truwe Purpose of software testing

= TOIMPROVE SOFTWARE DEVELOPMENT

= Just find bugs and help developers remove will not create lasting
improvement

= By analyzing bugs thoroughly, reporting them “skillfully”, working
with developers to understand factors that cause them

= Fewer bugs in future

“The real value of tests is not that they detect bugs in the code, but that
they detect inodequacies in the methads, concentration ond skill of those
who design and produce the code”

Tony Hoare, 1996

Some English first

+ Effectiveness = To do right things
+ Efficiency = To do things right

Therefore,

Find bugs more effectively = Find right bugs

* Find bugs more efficiently = Right way to find
bugs

Topics

Level of testing
— When in 5DLC tests happen

Type of testing
— Different test approaches/focuses

Test techniques

— Equivalence Partitioning, Boundary Value testing, Pairwise
+ Manage testing

— E.g., Test strategy, Test report, Bug report
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Water Fall Model

V - Model
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SEAUVDINIVNERU WuseanduszAung o fadl
Test level (1)
= Unit testing

» Testing of individual program units or components

# LUsually the responsibility of the component developer
(except sometimes for critical systems)

# Tests are based on experience, specifications and code

= A principal goal is to detect functional and structural
defects in the unit

= Developer uses a debugger or self-developed tools to find
out whether the code meets his expectations and the
technical specification.

Test level (2)

= Integration testing

* Testing of groups of components integrated to create a
sub-system

* Responsibility could be given to developers or testers

* Tests are based on a system specification (technical
specifications, designs)

* A principal goal is to detect defects that occur on the
interfaces of units and their common behavior

* Often use Gray Box testing

Test level (3)

= System testing

» Testing the system as a whole
» Usually the responsibility of an independent testing team

» Tests are usually based on a requirements document
(functional requirements/specifications and quality
requirements)

* A principal goal is to evaluate attributes such as usability,
reliability and performance (assuming unit and integration
testing have been performed)

Test level (4)

» Acceptance testing
* Testing the system as a whole
¢ LIsually the responsibility of the customer

* Tests are based on a requirements specification or a user
manual

# A principal goal is to check if the product meets customer
requirements and expectations
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UIELANYBINTNAFDU untenaeds town

+ “Black Box"” / “White Box”
* Functional / Non-Functional

* Requirement-based / Risk-based

They are not mutually exclusive; many can he
applied at particular test level

Black Box Testing

* Synonyms : closed-box and input / output —
driven

* View the software as a black box with inputs
and outputs

* Knowledge of inside the box is not required

* Concentrate on what the software does, not

how it does

White Box Testing

* Synonyms : code-based or structural testing
+ Knowledge of how the software is design &
implemented, how it works, is required

* Requires programming skills to identify all
paths through the software

:E4
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Functional Testing

* Function: “What” a system does

— Focus on testing functionality that attracted users to
the software in the first place

— Often use Black or Gray box tesing

+ Described by
— Requirements specification, use cases
— Functional specification

— Undocumented / Common knowledge / Understood

Non-Functional Testing

* Testing of software product characteristics
— Often not captured in product requirement document
— “How Well” does system operates
— Does system behave about the same as similar systems?

* Examples

— Performance — Security
* Load — What else?
* Stress

— Resiliency ; 13 Server mum down aziifmu support lvizala
— Operability : 13 Error 1Anu mmmiﬂme@mmummum'ﬂu
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Requirement-based testing

* Reguirements = Set of ideas that collectively
define quality of a product

* Reguirement-based testing attempts to
— prove that product satisfy its stated requirements

— Design test cases so they are traceable to one or
more stated requirements and vice versa

Risk-based testing

* Risk Management Process

T Interviews, workshops,

ik —-\\. e __ bramnstorming..
ldertificatian [~ 4 %
||
v '
¢ Reduce
R e o
Risk Analysie L memove
J— - | the risk
Quentitekive ar E ’
o Qualistve.. -
- - Rick
Midgation

wadan1snaaeugeniwg wiseendu
1) waianrsnaaaunaty Ussnauniy
1.1 wailansuvsngulsily1du (Equivalence Partitioning: EP)
* Equivalence Partition rule state that each

value in a partition can be representative for
the whole partition

— If one value works, all will work
* We don’t need to test all value in partition

— One from each partition better than all from one

* Two style of equivalence partition
— One to one : a separate test case is designed for each
identified partition
— Minimized : a minimal set of test cases is created by

designing each test case to cover as many new partitions
as possible (input must be independent)
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et Hardulusunsudiewtasiud (date) 1l .. 2007 Tiduu (day)
WY Input = 14/02 (dd/mm) Output = Wednesday

* First Step

— Define the input condition
» Second Step

— Define Valid and Invalid partition for each input
* Third Step

— Draw Equivalence Partition Table

Step#1: Define the input condition

* Input 1 = Month These are all input conditions:

* Input 2 = Date * Input 1 = Month
—1-31 (Month 1,3,5,7,8,10,12) * Input 2 = Date of Month 1,3,5,7,8,10,12
—1-30 (Month 4,6,9,11) * Input 3 = Date of Month 4,6,9,11
—1-28 (Month 2) * Input 4 = Date of Month 2

Steps2 & 3: Define Valid and Invalid + Draw table

Condition Valid Partition Tag | Invalid Partition | Tag
Month 1-12 v <] X1
=12 X7
Day (Month = 1-31 V2 <] X3
1,3,5,7,8,10,12) >31 X4
Day (Month = 1-30 v3 [ <l X3
4,6,9,11) =30 X6
Day (Month=2) |1-28 v4 | <1 X7
=28 X8

Indentifying the test cases

Test Condition & Input Expected Output Cover Tag
case

1 03/02 Saturday W1 v4
2 35/01 Error — Invalid Date X4

3 31/02 Error — Invalid Date X8

4 112 Error — Invalid Date X3

5 115 Error — Invalid Month | X2

6
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1.2 1159F0UTIAIYEIIa UL (Boundary Value testing: BV)

* Why Boundary Value Analysis?
— Faults tend to live near boundaries
— Good place to look for faults
— Test values on and both sides of boundaries

—

Boundary

AIDENg

In a system designed to work out the tax to be paid:
An employee has 54000 of salary tax free.
The next 51500 is taxed at 10%
The next $28000 after that is taxed at 22%
Any further amount is taxed at 40%

48N
0 - 4,000 No tax
4,001 - 5,500 10%
5,501 - 33,500 22%
> 33,501 40%

1. To the nearest whole dollar, which of 2. To nearest whole dollar, which of

these is a valid Boundary Value Analysis  these groups of numbers fall into

test cases? three DIFFERENT equivalence

A $32001 classes?

B. $28000 A $28000; $28001; $32001

c.  $1500 $4000; $5000; $5500
$33501 C. $4000; $4200; $5600

D. $32001; $34000; $36500
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A hotel telephone system can perform 3 functions

» Callanother hotel room by entering a room number (201 to 500)

» Callan external line by entering a 9, followed by the number

» Callvarious hotel services
= 0= operator

» 7 =room service
» 8= reception

Write set of test cases for this ’ﬁl g,_—ﬁ 'T‘"'
telephone system. . vy
(10 mins) i BB

ayiinsdinaaeunaviun ¢adl

[

nl charscear |1 clict | Hotsi rm | Lxt rumisar |
T v ] 1 v ] 1 | [ | 1 ]
[ 7 ] B " 35 | LN 1300 | S00-999 | «Thal pownce @ | cimtematioral @ |esulid phors 8
1 T = Call pperator
I =
3
& x x =
= ] u
B = x
T ]
B ]
B £ ]
®
u i K
1
u

@

2) (1AilAN1SNAFaUN18nSEINAFOUTIRNIZEN (test case optimization technique)

= A method used to derive or select test cases.

= Test case - inputs to test the system and the expected outputs (or
predicted results) from these inputs if the system operates
correctly under specified execution conditions

Inputs may include an initial state of the system
Outputs may include a final state of the systam

When test cases are executed, the system is provided with the specified
inputs and the actual outputs are compared with the outputs expected

L] Test case = test rule + test data

Testrule = a determinad operation that leads to a define result

Test data = data needs with the rule to execute and evaluate a test
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WdaNuITene
1) NIRUITONALIS ABuUIAn Agile

o

2

&

EVaaRUTaNALISIEADIN awareness azlsUn4

3) Testing with efficiency : the cost of quality

sl

5) \n3eslienlivaaausonsLls
6) WIBULEUTENIN Automation Testing wag Manual Testing

)
)
4) Non technical side of QA : soft skill vievinuziAgafungAnTTNBanudnivsloviaydniu
)
)

4 core values
+

12 principles

nann13dIATY (core values) vaan1simuIgonALITLUUBLAE (Agile) 4 U laun

1. Individuals and interactions over processes and tools

2. Working software over comprehensive documentation

3. Customer collaboration over contract negotiation

4. Responding to change over following a plan

3N 12 anns boawn

0 N o 00 AW DN -

. Satisfy the customer

. Welcome change

. Deliver frequently

. Working as a team

. Motivate people

. Talk, face-to-face

. Measure working software
. Maintain pace

9.

Excellent at quality

10. Keep it simple

11. Self-organize team

12. Reflect and Adjust regularly
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eXtreme Programming (XP) Scrum

Crystal

DSDM FDD
Kanban |- Lean

Release Plan
Months

. [teration Plan

- “/’/
& Weeks
' ~____» Acceptance Test
,//_
- Days
,/// n
~d ___—» Stand Up Meeting
/ /_/~'
— ~ -~
//// One Day
4 ____» Pair Negotiation
v il Hours
_ /
4 Unit Test
e
e ah Minutes
/

Pair Programming

Code
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Product  Serint mnnln; serint munmg
Backlog Partl Part2
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Dally Scrum
1 5min

Scrum Master

‘= P
=z L, | maly | Q;
: s » 5 . b4
Serint . ‘
I-4weeks % ]
Ao :
n . Stakebolders
> \ = g
P A - -‘1!'
o 'l‘/‘; ﬂ,\ ,\. u"l : ‘:" i\y
ke { . X / ;
: A\ - Ly
[ e
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’;’i o~ ;q 0 s l s
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Serint Product Backiog Potentlally Shiepable smu(
Backlog Refinement Product Increment Serint Review Refrospective
5-10% of Serint 1-4h 1-3h

WWw.crisp.se/kanbal

Amggsis

Devzlopment

Doing . Done Doing
: ‘:."‘!t« T 4"‘.)'#: w
r_@ Xl L= =
: \EEE

T T L T ..

+Goal is clear
« Fivst tasks defined
+Stowy split (if ne

I DMmofm

 Definition of Done:

+ Code clean & checksd in on Erunk
* integrated & regression tested
Rmnmgon UAT ervironment

Feature / Story Havd dwd!ine\

Task / defect

dDatc when (if appﬁcablc)

added to board S et

= vy [T e
2009 -08-20 2009-C9- JOI' S pnonty

(deseription)

* T

Yook = panic

Q‘“ Who is analyzing 2
' tcstmg right now

s blocked

= who is doing
@d\is right now

What to pull first

| fetask [ |edefect 1. Panic features dek

(should be swarwed and kept
waoving. Interrupt other work
and bhgeak WIP livnits as
nicessary)

2. Priority features &

3. Hard deadline Features
(only if deadline s at risk)

4, Ol features
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Agile

=

B8

-

Traditional =

2

2,

1=

=

Analysis Design Code Test
3
One-off activities Continuous activities

Fix vs Flexible

Features

Traditional Agile

Features
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Risk vs Time

Traditional

Distance between customer and
developer

Time between specification and

implementation

Time to discover problmes

Ability o respond quickly to

change Low
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Agile Testing Quadrants

-_-r""'—"/-
Functional Tests
Examiples

Stary Tests

Prototypes
Simulations

1npoad enbpus

Supporting

Unil Tagiz
ComponentTests

MV
_"_/—) Tachnology Facing

Some Facts of Testing

® ALWAYS be a chance that software will have bugs

CANNOT prove software works by testing it

DOES NOT prove that software is bug-free

Testing after software has been created DOES NOT improve its quality

Cost of removing bugs rises DRAMATICALLY in the later phases of the software

development process
® QUALITY depends on 3 factors: PEOPLE, PROCESS and TOOL

lasfeasuinvauieInun I Waredwisinaulinsanunsdesns

Domain
Expert

fudusernshuuLiy feslilasdnausuinveu ANt A SURATEUSIUAUNINLA

Programmer
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Testing Level

Functional Testing non Function Testing
Unit testing Performance testing
Integration testing Security testing
System testing Usability testing
Acceptance testing Compatibility testing
Simple Testing Level Test Automation Pyramid

Acceptance Testing

T

System Testing

Acceptance
T Tests
(API Layer)

Integration Testing

A

Unit Testing Unit Tests/Component Tests

Mike Cohn's test automation pyramid.

Acceptance Criteria
Acceptance Test = +
Examples (Data + Scenarios)
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1As4a519 Test 7a

“aasinvunlassasligaay”

@Test

public void inputOneShouldBeSayOne() {
//Arrange
FizzBuzz fizzBuzz = new FizzBuzz();

s hct
String actualResult = fizzBuzz.say(1),

F/hssert
assertEquals("1l", actualResult);

ey = =y
AMANUAYY Test na

o - s -4

neusaasa (luszaviuan )

g21u418 uaz iala

140 uas 38u§ny

Focus wu1en4d (uudas test case a2sil 1 assertion
-# . .

199 test case na

U

- wr 4 o
A?51n15 Clean up Hﬁ\ﬂﬂ']ﬂ'l"l‘l"l"lﬂ"lﬂlﬂ%q

‘; [ I | =
Test nlsdutaza

1. Tu Test case #ismeazidaauininuly
2. in1s Setfup A149 naunIsnAgoUNIn
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2.6 AoUNRNAUTY
wagnannssureliwIsUszmelng auundaiaug sunalinnia Smiauunys Usswelne

ThailandSPIN

Software Process Improvement Network

Muang Tong Thani 3

"""ix_m.}‘lhhavadsa - Rangsit Highway
Software Park Thailand .ﬂ-p&l "5 Prachacheun Rd.
" Bangklo - Chaengwattana Express Way

Chaengwattana

Tiwanon Rd, Software Park Thailand

99/31 Moo 4 Software Park Building, Chaengwattana Road,
Klong Gleua, Pakkred, Nonthaburi 11120, Thailand
Tel: 66-2-583-9992 FAX: 66-2-583-2884
www,.swpark.or.th

www.facebook.com/softwareparkthailand
www.twitter.com/swpark
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3. Uszlowiilldsu

3.1 UsgleniidFunulésu

1) le¥unnusuasvinugluiFosesnmsusefununmeonduas uazilenaianndulinussiy
AuA MBS (QA: Quality Assurance)  LilelWaenndaafiunisuenafivesgmannnssy
gondAwITluauIAn

2) Wsuanufifiethanideuenaisnmsaeululenansnsaouyainnsiamunssuuasaume
LazYnIYIAINTUYRNAKIT Tundngnsinetmansiuge uwuadyinaluladansaunawaznig
doans wazcnemenliruiin@nwiludanssunsfinufiRiesuinueyaivinsiusunsunesiomes

3) loansuanunrmvi wnlty wasiirniwesgnanssugenins

a) lsmulzuaniUasuainudafiuuazUszaunisalluiieaveanismaasuuagn1suseiu
ANMERAKISUINEINTUa T INaUTY

3.2 UszlevidilumnAnendelésu

1) yaansveamInendeiinnuiifedtunisussfugan meenias uarnuaafImh
WAL LagNAN1aY09aRaInTIUge LIS

2) WnansmsasueAvIMIRauTEUUAsaual domiuad suazarunsolviaudiu
thinwldaenndesiuanunisaiiuiaidunszuiunmmaaouuazUssfunan o g

4. YaLEuDuLU
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