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* “Program testing can be used to show
the presence of bugs, but never to show

their absence”
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Before Test Design
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%“ Before Test Design

Decisions

- Requirements

Bugs

Tests
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Before Test Design
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Before Test Design
Test ODbjective

ldentified
Important

Knowledge
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Value of Test Design

~ Visual design

~ Blueprint

Focuses work |

f 1
ﬁg Reusable tool
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Value of Test Design

Collaboration

Customers

Developers

Testers
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Test Design

Variable identification
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« What iIs a variable?
— To VARY is to CHANGE

« A variable is something which can
change

— Software behavior depends on the
VALUES of many VARIABLES

« Anything which influences the - %
behavior of software could be a o
variable
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 Review test basis

* |dentify variables
— Influencers
— Qutcomes

« Potential Sources
— Conditions
— Environment
— Rules
— Constraints
— Actions
— States
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Wrap-O-Matic

Variable identification
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Gmail Image Attachment

Variable identification
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Insurance Policy Cancelation

Variable identification
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{ Condition } —{ Existing Cancelation Job for Policy |
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: . | Read Only |
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May 27, 2022
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Test Design

Equivalence Classes

May 27, 2022 © Robert Sabourin, 2022 Slide 38



« Equivalence class
— A subset of all possible test values to a variable
— Each member assumed provide the same info
— Each variable may have many classes
— Equivalence class are not mutually exclusive
— Focus testing
— Reduce the number of test cases
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@ Sets - Venn Diagram

Equivalence Classes




Equivalence

Equivalence Classes
C

— Sources

* Requirements
— Business logic
— Capabilities
— Ranges
— Constraints
« Code
— Decisions
— Intermediate computations
* Data
— Input fields
— Database

— Internal structures _ _
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AIM - Equivalence
Classes

Implicit

Business Rules -
Application Logi | Explicit
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PP : . Conditions
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D | Data Ent
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Sqguare Root Function

AIM - Equivalence Classes
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Example: SQRT X
Equivalence Classes
1 Perfect square | )
(xsol | Whoke [ pme |

| 1 Fractional |

. Valid Syntax |

| Numeric

L F . 4 Invalid Syntax |
X .' | Multibyte |
L | I —————a
1\ =/ : . Latin |
I| \..-- ‘IL},\I IP‘I Alpha |-c-|h ‘I RTL |
', | Non Numeric | \ — ‘
| { J\".-, | LTR Non Latin |
Lot |
| Blobs |

1 Too Big |
M [~ Too Small |
| JustRight |

h
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Date Field

AIM - Equivalence Classes
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Example: Date Field
Equivalence Classes
Mind Map

Present
18003 \
20005 | '.
Fecent past
18005 4 YY-MM-DD |
7 : [ Mid term
Other \ _ | Past
| L walid /7% Longago
21005 \ | 27 - |
' \ ~ Date Field = ' Werylong ago
YOC-mkd-DD S Caynta o '
' J / . Mear future
DD-MMM-YY ] ' -
| ' . Future | Distant future
Other Date Formats |/ | ' \
. Weny very very far into the future
Foreign Format - '
Tano Lang | Invalid
Others
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Insurance Claim Amount

AIM - Equivalence Classes
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Example: Claim Amount
Mo Leading White Space . EQUiVGIQHCC ClClSSCS
o Traling Whits Space - Mumeric Yalid Syntax M i nd MClp

Leading White Space

Trailing White Space .
Latin-1 Mo ASCI Characters |
CJK Characters I

hultibyte Coded Characters L\ Alphabetic l
Right to Left Characters 'I
Other Mon ASCH Codings /| 1 |
String wway weay to long for input field I
String a bit too long . String too long far input field ) I | _ Belawy minimum

String too long with valid tail | \| [ Bhove Maxirnum

Control Characters | o ] I Walid Range 1
“ | | Application Logic -~
Broken HTML ‘ / ‘1 Yalid Range 2
SGL Injections | ' ' ot e [ . Valid Range ..
_ [ lglsl Fa =Y 1 .
Etnbedded logical operators Literal St f -'.\CIalm .ﬂ-.mcnurrt;, L Valid Range M
) Literal Strings f - ] E—
Embedded quotes }7 i | [ g-Bit Coded Yalue
| i) Invalid Synta / _
Text numbers f [ [ 16-Bit Coded Yalue
L, 1,1,i,| Substitutions / . \ Memory | 32-Bit Coded value
1
Zerao as decimal part | EB4-Bit Coded Yalue

=, Decimal Part

Mon Zero &g decimal part 7 i Binary Coded Decimal

Comma

Space | Thousands Seperstors | o
= Mumeric edit symbols

Period
Explict Frational Motation ad ( |, Murneric
. | —
Embedded arithrmetic notation /) |

Scientific Motation of Exponents |/

Poszitive
7y Signed [/
Megstive  /

Walicd Mutmber Mon ASCH Coding




Gmail “to composed”

AIM - Equivalence Classes
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Example: Gmail To Composed
Equivalence Classes

Mind Map

To (composed email)

escription:

This is the To field in a composed email

To: receipt@mail.com

Cc:

Bec:

Gmail API Source:

gdj-gmail api/'GMComposedMessage java (Line 19)

Other Source:

Java Collection:
http:/java. sun.com/2se'l 4.2/docs/apijava/util/Collection html
1A collection object is used to implement a list to store emails

Java String Implementation:
http://www.docjar.com/html/apifjavalang/String java html
(Line 119: number of characters is stored as an /)

Tava izt Implementation:
http:/java.sun_com/2se/l_5.0/docs/apijavalang /Integer html
(constant MAX WVATLUE states that maximum value ofint is 231-1 | thus

maximum length of Sping is 2731-1)

May 27, 2022
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Example: Gmail To Composed
Equivalence Classes
Mind Map

f-I Redirected I

= HI, ~{NotResirecked )
[ KL MI NotIn Conet List )
I | Name Previoushy Assigned |
A Agpiication Logic J,

“{ Mame Never Assigned |

. _Mame Assigned I
I‘-I Domain Previowsly Assigned H—Ihhmﬁem&lyﬁasqnaj I
I
|

" Mame Mever Azsigned |

| Name Assigned |
I Domain Mever Assigned H—I Name Previously Assigned |
| | -fhhme Maver Assigned )
|:Tu Field ) / E=)
—..T |I I‘I’ﬁdﬁwlaxnumm +—{ Imyalid Syntax Name |
\ f
\ | [ — Valid Syntax Name |
|\ | meld Sy Bomein 5 6t eme )
II '-_I“L | i NI:I @ -‘I

.ﬁgg'ega‘teﬁ'ﬂmgmltmg I

-I illzgal text characters. I
-Ix control characiers |
\ :‘{—I' . )

{_String way too long :I

'IIndldE-nm—as{ldﬂaan I

"ruemyﬂlageg +—{ Ta Field: Collecsion <String=_—{_Email: Sring |

—|_within _within range I

e | Larger than (2*32)-1 I

May 27, 2022
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Example: Gmail To Composed
Equivalence Classes
Mind Map

{ Redirected |

,f{ Not Redirected |

— Name Assigned
+ & F 4 In Contact List |

| Domain Assigned |\ '
[ 1 Not In Contact List |

| 1 Name Previously Assigned |

, | { Name Never Assigned |

- Application Logic L
‘ { Name Assigned |

|1 Domain Previously Assigned P—| Name Previously Assigned |

' 1 Name Never Assigned |

1 Name Assigned |

{ Domain Never Assigned F—{ Name Previously Assigned |
1 Name Never Assigned |

Slide 52
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Example: Gmail To Composed
Equivalence Classes

Mind Map

{ Syntax valid |

{ Valid Syntax Domain F —| Invalid Syntax Name |

| : ‘| Valid Syntax Name |
| 1 Invalid Syntax Domaln

“~{ Invalid Syntax Name |

| _r 1No@|

? | t Cl | Syntax . 1— Aggregate String too lon
{ nput Classes F ‘| Yy f k{ Syntax invalid 4 4 ggreg g g |

- -| illegal text characters |

"

1 control characters |

rl{ binary objects |

'{ String way too long |

{ Includes non-ascii characters |
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Example: Gmail To Composed
Equivalence Classes

Mind Map

, o L Emat sting ¥ { within range |
. | To Field: Collection <Stri —{ Email: String < ' ~
| Memory Classes - - To Field: Collection <String> j— T\ | Larger than (2432)-1 |
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Test Design

Boundaries
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 Classes with continuous
ranges of values

— Test around extremes

— Lower & upper
boundaries

— Edge conditions
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Test Design

Agile Story Acceptance Tests
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Story Testing

Story Tests

|

3 @@Q

Elicited from customer |

Clear examples

!

Confirm implementation |

Demonstrate correctness
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% Story Testing

User stories are written by the
customer and describe, in two or three
sentences, what the system needs to
do for them

The purposes of user stories is to:

* Provide a basis for development time estimates
* Replace large, formal requirements documents
* Drive the creation of automated acceptance tests

When the time comes to implement
the story, developers will go to the
customer to get the details face-to-
face

May 27, 2022 © Robert Sabourin, 2022
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A User Story answers these
guestions:

* Who is the user?
* What do they want to do?
* For what benefit?

User Story Tests provide
examples of different
scenarios to confirm
understanding of typical,
alternate and error situations
a user may encounter
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Story Testing

Normal
/ Scenarios
User Alternative

Stories \ Scenarios

f
L/ Error
Ty Lm_‘f{
ST = Scenarios
AL Yoo
- T rf

May 27, 2022 © Robert Sabourin, 2022 Slide 61
AmiBug.Com, Inc.



Sd Story Testing

Normal Flows

» Define scenarios which are typical
examples of the user completing th
story with a positive outcome

« Anormal flow Is a clear
representative example of what the
customer really needs the product
to do
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» Define scenarios which are examples of the user
completing the story with a positive outcome but
with a variation in the path to achieve the objective

due to differences in user date, system state or
other factors

« Alternative flows help explore the many different
ways a user can accomplish the story

 Elaborating alternative flows improves ‘E

implementation estimates and clears up users
understanding of the user stories scope

May 27, 2022
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Story Testin
‘ ;

» Define scenarios which are examples of the user 5
completing the story with a negative outcome

* These are alternative flows in which something
goes has gone wrong

iInappropriate system state

understand the type of error handling expected

« Eliciting error flows helps the implementers |
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WebFlix DVD Rental

Story Testing
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Story Testing

[Normal Flow—— Valid DVD Based on Title|

Valid DVD Based on Genre

| ~Valid DVD Based on Partial Title
' Alternate Flows< ,
1‘ '~ Valid DVD Based on Actors

,‘ - Valid DVD Based on Director
P \ Valid title but DVD not in iventory|

«;WebFlix - Rent A DVD Story -Invalid DVD title|

|~ User account not valid|

|User account in bad standing|

“Error Flow}{ ——
| {Invalid DVD actors|
"lInvalid DVD genre|
“lInvalid DVD director.
{Timeout: User takes too long to complete transaction‘l
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Story Testing

Register a New User %>

Consumer Stories Add DVD to rental list +

Change Credit Card <}>
. WebPhlix Stories

- \ Receive new DVD in inventory %>

Inventory Manager Stories Ship DVD to client <}>

Adjust inventory for lost DVDs %>
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Story Testing

Valid Client Data, Good Credit, In Country

Alternate H Valid Client Data, Good Credit, Acceptable Foreign Country

Valid Client Data, Good Credit, Unacceptable Foreign Country ‘

{ Register a New User Valid Client Data, Poor Credit, In Country

Error Valid Client Data, Poor Credit, Acceptable Foreign Country ‘

Valid Client Data, Poor Credit, Unacceptable Foreign Country ‘

Invalid Client Data
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Story Testing

Normal H DVD in catalogue and in inventory ‘

{ Add DVD to rental list Alternate H DVD in catalogue and not in inventory ‘

E———[ DVD not in catalogue
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Story Testing

Same as previous credit card number with new expiry date, validated via bank
service

Alternate New Credit card validated via bank service

Invalid credit card type ]

Invalid credit card number ]

{ Change Credit Card

Invalid credit card expiry date ]

Same as previous credit card number with new expiry date, invalidated via bank
service

New Credit card invalidated via bank service
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As ordered from supplier add to catalogue add to inventory ]

Receive new DVD in inventory Alternate

Received DVD does not match DVD ordered from supplier ]

DVD ordered by customer in catalogue and in inventory shipped to valid client ‘
address

shipped to valid client address

DVD ordered by customer in catalogue and just returned from another client is ‘

DVD ordered by customer in catalogue and just returned from another client is
shipped to invalid client address

Inventory count dropped, no reorder since it is not on a DVD rental list of another
client

Adjust inventory for lost DVDs

Inventory count dropped, trigger reorder since it is already on a DVD rental list of

Alternate another client
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Monopoly® Game

Story Testing
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Story Testing

Player owns color group
Bank has available houses
|Normal Flow|— Player has sufficient funds
[ Houses are balanced
' No auction is required

Player owns color group

| Bank has available houses

|- {Alternate Flow} ~— Player has sufficient funds
[ |Houses are balanced

| Auction is required te purchase house |

T As a game player |
(Purchase House Story ) —| | want to purchase a house for a specific property |
T— so that | can profit from increased rent revenues

___,-{Do not own color group]

| -[Not balanced houses|

: ﬁ:,--{Housing shortage |
| Error Flow:kf—[lnsufﬁcient funds]
I.

,1 Loss of auction]

'-{F'roperty already has maximum number of houses]

""-{F'roperty is not in a color group]
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Test Design

Usage Scenario Tests
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Scenario Based
Testing

e Scenarios

— Typical, real, usage scenarios for each user type

« Could be based on Use Case Analysis
or Story Boards

— Individual scenarios can cover many functions!
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Wrap-O-Matic

Usage Scenarios
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Scenario Based Testing

Monitor Status

Operator
. Enter Manifests

J
J

[ Batch Reports

| Auditor [ Daily Reports

/

I * Monthly Reports
|

,’ _ Chocolate-wrapping Paper

[ Chocolates
[
Loader | Ribbons
/7 A
f 1

f| Empty Boxes

|l
Sa— \ Box-wrapping Materials
/ \'\X Users g,'l % Sl
Wrap-O-Matic N Boxed Chocolates
b ’,"\\ Unloader

. Rejected Chocolates
| L
' Contamination

"\.\ Health Inspector | Ingredients Match Labels

\
\_ Peanuts

, _ Emergency Repair

| / o )
| [ Periodic Maintenance

\ [ =
I
y)

3
fi‘\,.\ Upgrades

Maintainer | Updates

\_ Cleaning
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Buying a Book

Usage Scenarios
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|

Lol

amazon search form
NEYE. ..
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| SBN




SrePnd |
-~ Yrrormartion
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[Fredshovse] \E |
Bl - £
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Social Networking

Usage Scenarios
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{ 5 F ,a{ Send messages to users |
| Processes - '

“‘{ Directed marketing |

l Update their status |

l Comment on another status |

': { Text |

| | Photos |

| Post kﬁ 1 Image |
~ ol Network Usags Scanarios . { Link to object |-¢ 4 Video |
»&Sotlal Network Usage Scenari_u:_:i___;;;\ _| Audi |
- uR

| Comment on posts |

|"~

1
1 Sharing approval of items |
N

| Send private messages |

l Get notifications from third party applications |
1 Add |

l Manage groups of friends F—{ Remove |
{ Revise |

Slide 83
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Sharing a Picture With a Group of Friends

e —
Find image list @age Sourt@
e

Consumer

% Scenario Based Testing
AW
.'\

Image Sources
Different sources
Local

Camera

Phone

Memory card
USB stick

e ® @ 9 & @
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Sharing a Picture With a Group of Friends

o t—
Get list of images | @age SOU;.—;B.
"

Consumer

% Scenario Based Testing
AW
.'\

Images

Image formats
Resolutions
Sizes

Colors

None

Many

e & @ & & @
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Sharing a Picture With a Group of Friends

% Scenario Based Testing
¢

Lists of
e Private
e Public

: - Friend Llst
Request available groups of friends > <:Manager
Consumer
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% Scenario Based Testing
AW
.'\

Sharing a Picture With a Group of Friends Lists

e None
e Many
< Get list of groups of friends @5
Manager

‘-\-\_._‘___N___,_,.,—F

Consumer
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Sharing a Picture With a Group of Friends

Select an Image

I

Consumer

.-H-"'_-%__“"—-\
Gst of Imag@
—

% Scenario Based Testing
AW
.'\

Select by
Name
Type
Preview
One
None
Many

e & @ & 9 @9

May 27, 2022
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Sharing a Picture With a Group of Friends

ist Df Group ©
Select a Group Fnends

Consumer

% Scenario Based Testing
¢

Select by

Name
Membership
Custom made for
sharing this
picture
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Sharing a Picture With a Group of Friends

e —
Post Selected Image to Selected Group @Ered Imag%}
T———"

Consumer

% Scenario Based Testing
AW
.'\

Posted

e Single image

e Multiple images
e Single group

e Multiple groups
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Sharing a Picture With a Group of Friends

Tag posted image with some tex> Shared Imag%>
—— e

Consumer

% Scenario Based Testing
AW
.'\

Tagged

e No text

e Some text

e Link

e Different text for

different image
Different text for
different groups
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Scenario Based
Testing

« User Experience Test Case
dParameterize experience

dWalk through scenario from start to end
dUse pre selected input for each case

dAlways run every test as if it were a user
experience
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« Task Oriented
Functional Testing

— Can the user
accomplish useful
tasks correctly?

May 27, 2022 © Robert Sabourin, 2022 Slide 93



Test Design

Control Flow Testing
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« Exercise paths through a
system

— Data Flow

— Transaction Flow
— Code Flow

— Process Flow
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« Model flow

— Create control flow
diagram
— Find basis paths

 Minimal set of transactions

 EXxercise at least once
— Each step
— Each decision
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Control Flow Testing

— Process Steps

« AflowstoB

e Bflowto C
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Control Flow Testing

— Decisions

« AflowtoBor C
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Control Flow Testing

— Junctions

« AorBflowto C
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Control Flow Testing

N=9
— Minimal basis paths E=10
P=10-9+2

P=3

* N — number of nodes

 E — number of edges

* P — number of basis paths

s P=E-N+2

» McCabe Cyclomatic Complexity
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Control Flow Testing

N=9
— A set of basis paths: E=10
P=10-9+2
P=3
- ABDEGHI
- ABCEGHI
- ABDEFHI
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Control Flow Testing

N=9
— Finding basis paths: E=10
P=10-9+2
1. Start with a typical baseline P=3
2. Flip first decision keep rest as
similar as possible
3. Continue flipping decisions on
baseline
4. After all decisions on baseline
have been flipped continue on
next path
5. Stop when all paths have been
exhausted
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Keyword Optimization

Control Flow Diagram
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N=11

/- E =14
L P=14-11+2
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Control Flow Testing

Basis Paths
1 ST A E F G H I END
2 ST A B G H I END
3 ST A E END
4 ST A B C G H I END
5 ST A B C D END
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N=11

E =14
P=14-11+2
P=5
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Insurance Workflow

Control Flow Diagram
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Control Flow Testing

. : Janine Scheridt, Promronces Olabal Option 1
. . financial app Tussday 1015 Logout Global Option 2
A I | Ca.tl on screens ey ¥
. ST )
Navigator P S reol
Home o el
Shodcut 1 V> Quarter & & glane:
[] Shodcut 2 P T — (=Y
Shodcut 3 ps : e
Shodcut 4 Margn o
Shodcad 5 Reverws 811 A5.0%
Analyss "
[ Fssop T Dashbosrd Humbars 2 £31(x) Y
V' Peromarce Q10 ARIANCE 9.0%
Modeing Margn 15.0%
[ sz Revocor TT-1 Al Product Lines - Weeks on Hand il
| Senario2 Irrvantory ( «
. (
1 Decresss Margin SKU 0919873 =TS Dastiboirt 0%
| Step1-Set Gonl sty A o3
I Step 2. Adpst Margin | I P e o4 ;"
. |/ Step3- Contm capacty i oAt 8 a2 : 3
| Step 4. Execute | =
- [——— H® UNITS WK WI3 WG WK VAS WKE WKT WiB
o 9 Revenue V10 )
I . Margin REGIONS REVENUE
Al Reverre 8 A 12.8%
An 73
. Q4NASales Totals Rirops 0.3%
Projected end of quarter
revenue down 2%
Target is 2%, ) %
ere > Collsborate r )
= Timelines Show |
|/ NewCollsboration Requests(1) =
b Hens P Ea)
| Hens Today of Guarter
- ocay ¢
| Merts , i 5 - ,

« How many screens can a user choose?
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Control Flow Testing

 Total Combinations
=6x5x2=60

 To exercise each
combination once a
total of 60 tests
would be required.

6 5 2
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Control Flow Testing

* How many tests

would be required toll B & & & &
exercise all possible_ = B B & [
screens in every ............
possible order?. il EE e
"B H R RN
HEENENMN
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Control Flow Testing

* To exercise all screens in every
possible order would require

oy
n! = 2mn (—) .

60! Test cases e

60l =60 Xx59x58x...3x2x1
60! = 8.32 x 10**81
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How many atoms are in
the observable
universe?

Corona Borealis Bootes
Supercluster (0.072) Supercluster
(0.061) Coma Cluster (0.023)

Hercules Virgo Cluster (16 Mpc)
Supercluster (0.037)
Ursa Major Suspercluster < > i Y - Leo Supercluster (0.032)
(0.058) ‘ 3 v, iy Shapley Concentration (0.048+)

Ophiuchus v . . P

Cluster (0.028) 4 o & 3 ~ Centaurus Cluster (0.02)

Abell 634 2 IRAS dipole
Cluster (0.025)
e CMB dipole

[Cluster (0.019).

Abell 569 P X o X /G . % . Hydra Cluster
: , . . (0.01)

88 10m 7.0 x 10**79

Columba
Cluster (0.034)

Perseus-Pisces § . - v ¥ ’ G e':tGrArR?asc‘tor x
2 A5 - : r
Superciuster (0.017+) M31 - (0.016) n
(1 Mpc) . Ay . 3 s MC
Pisces-Cetus ’

- ~ Nt Fornax Cluster (20 Mpc)
Supercluster (0.063)  miik - orologium
y Way
Center Supercluster (0.067)

Taurus Molecular
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Control Flow Diagram to Identify Basis Paths

Basis Paths

p02
03
po4
05
p0O6
07
p08
09
p10
11
pl2
pl3
pl4
pl15
16
pl7
18
pl9
20
p21
22

45

65

22

E-N+2
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« Some Interesting
control flow test ideas

May 27, 2022

nodes
edges
paths

© Robert Sabourin, 2022
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Edge List:

START
START A
AB

BD

DA

BC

C END
END

Basis Paths:

start node: START

end node: END

Number of nodes: 6 Number of edges: 6
Cyclomatic Complexity: 2

START,A,B,C.END
START,A,B,DAB,C,END

Number of basis paths: 2

i
<D

Edge Paths:

start node: START
end node: END

START,A,B.D,AB,C.END

Number of paths for edge coverage: 1
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Test Design

Decision Tables
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llowing instructions are taken from FAFSAsw,
the Free Application for Federal Student Aid form:

Step Four: Who is considered a parent in this step? Read these notes to
determine who is considered a parent for purposes of this form. Answer all
guestions in Step Four about them, even if you do not live with them. Are you an
orphan, or are you or were you (until age 18) a ward/dependent of the court? If
Yes, skip Step Four. If your parents are both living and married to each other,
answer the questions about them. If your parent is widowed or single, answer the
guestions about that parent. If your widowed parent is remarried as of today,
answer the questions about that parent and the person whom your parent
married (your stepparent). If your parents are divorced or separated, answer the
guestions about the parent you lived with more during the past 12 months. (If you
did not live with one parent more than the other, give answers about the parent
who provided more financial support during the last 12 months, or during the
most recent year that you actually received support from a parent.) If this parent
Is remarried as of today, answer the questions on the rest of this form about that
parent and the person whom your parent married (your stepparent).
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Decision Tables

Construction
1. ldentify Conditions
dentify Actions

2

3. Relate Conditions to Actions with Rules
4. Logic Reduction

5. Tests each Rule
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Logic Modeling

1 Application Logic
1 Business Rules
d Regulations
d Multiple Conditions
1 Multiple Actions
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Decision Tables

Conditions

Actions

Rules
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Decision Tables

Printer troubleshooter

Printer does not print YIY (Y[ Y(NIN|N|N

Conditions | A red light is flashing YIOY  NINIY Y NN

% Frinter is unrecognized Y IMNIY [ NIY|[N|Y | N

CE Check the power cable X

e

8 Check the printer-computer cahle | X A

:—é Actions Ensure printer software is installed | X A * X

' Check/replace ink LA LA
% Check for paper jam X X
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University Acceptance

Decision Table
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Decision Tables
Example

Conditions RO1 R02 RO3 RO4 R05 R06 RO7 RO8 R09 R10
SAT SCORE High High High High High High High High High High
Prerequisites All All All Core Only | Core Only | Core Only | Partial Partial Partial None
Residency In State | Out of State| Foreign In State | Out of State| Foreign In State | Out of State| Foreign *

Actions
Accept X X X
Redirect X X X X
Conditional X X X
Reject
Grant X X X X X X
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Decision Tables
Example

Conditions R11 R12 R13 R14 R15 R16 R17 R18 R19 R20
SAT SCORE Medium Medium Medium Medium Medium Medium Medium Medium Medium Medium
Prerequisites All All All Core Only | Core Only | Core Only | Partial Partial Partial None
Residency In State | Out of State| Foreign In State | Out of State| Foreign In State | Out of State| Foreign *

Actions
Accept X X X
Redirect X X X
Conditional X X X
Reject X
Grant X X X
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Decision Table
Example

Conditions R21 R22 R23 R24
SAT SCORE Low Low Low Low
Prerequisites All Core Only | Partial None
Residency ¥ * ¥ *

Actions
Accept
Redirect
Conditional X
Reject X X X
Grant
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DVD Rental

Decision Table
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llowing rules describe how we process
DVDs that are not returned. Create a decision table
that represents these rules:

“When a DVD is “lost” (it has not been returned in 90 days) the following
rules apply: If the customer has not lost any DVDs in the preceding 12
months we do not suspend the account nor do we bill for the lost DVDs. If
the customer has lost 1-2 DVDs in the preceding 12 months and if they
have not filed a complaint with the USPS we do not suspend or bill, If the
customer has lost 1-2 in the preceding 12 months and if they have filed a
complaint with the USPS we do not suspend or bill. If the customer has
lost 3-4 DVDs in the preceding 12 months and if they have not filed a
complaint then we suspend their account but do not bill for the lost DVDs.
If the customer has lost 3-4 DVDs in the preceding 12 months and if they
have filed a complaint then we do not suspend their account nor do we bill
them. If the customer has lost 5 or more DVDs in the preceding 12 months
we suspend their account and bill them for the lost DVDs.”
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Binary Ranges

Decision Table
Example

Conditions Rulel | Rule2 | Rule3 | Rule4 | Rule5 | Rule6
Lost DVDs in past 12 Months (YES or NO) NO YES YES YES YES YES
Lost 1-2 DVDS in past 12 Months (YES or NO) NO YES YES YES YES YES
Complaint to USPS Dcare NO YES NO YES Dcare
Lost 3-4 DVDs in past 12 Months (YES or NO) NO NO NO YES YES YES
Lost 5 or more DVDs in past 12 Months (YES or NO) NO NO NO NO NO YES

Actions
Suspend account NO NO NO YES NO YES
Bill for lost DVDs NO NO NO NO NO YES
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Decision Table
Example

Value Ranges

Conditions Rulel | Rule2 | Rule3 | Rule4 | Rule5 | Rule6
Number of DVDs lost in past 12 Months 0 1-2 1-2 34 34 bt
Filled Complaint with USPS Deare | YES NO YES NO | Dcare
Actions
Suspend account NO NO NO NO YES YES
Bill for lost DVDs NO NO NO NO NO YES
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Decision Table
Example

Reduced

Conditions Rule 1 Rule 2 Rule 3 Rule 4
Number of DVDs lost in past 12 Months 0-2 3-4 3-4 5+
Filled Complaint with USPS * YES NO Dcare
Actions
Suspend account NO NO YES YES
Bill for lost DVDs NO NO NO YES
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Customer Business Rules

Decision Tables
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Decision Tables

Rl R2 R3 R4 R3 R6 R7 R3 RS9 | R10 | R11 | R12 | R13 | R14 | R1> | Rl16

CONDITIONS

Roommate T T T T T T T T F F F F F F F F
Account has default F F F F T T T T T T T T F F F E
Pending non-default MVIN F T F T F T F T T T F F F T T F
Pending default MVIN F T T F F F T T T F T F F F T T
MVOT > MVIN - - - T |- T |- - - T T | - - T | - -
ACTIONS = - - - - - - - _ - -
Do not check "Default Move In" on MVOT F F F F T F F F F F F F F F F F
Adjust MVOT to match MVIN F F F T F T F F F T T F F T F F
Do nothing T F F F F F T F F F F F T F F F
Mot valid condition F T T F F F F T T F F F F F T T
Check "Default Move In" on MVOT F F F F F F F F F F F T F F F F

Elicited from customer
May 27, 2022 © Robert Sabourin, 2022 Slide 137




R1

R2

R3

R4

COMNDITIONS

Roommate

Account has default

Pending non-default MVIN

Pending default MVIN

R

—|n ||

M| |~ |7

MYOT = MVIN

—|m

|||

ACTIOMNS

Do not check "Default Move In" on MVOT

Adjust MVOT to match MVIN

Do nothing

Mot valid condition

Check "Default Move In" on MVOT

||| |7

||| [m

||| [m

||| [m

w || ||

||| |7

||| [m

||| |7
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Monopoly®
House Purchase Rules

Decision Tables
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Decision Tables

« House Purchase
Rules

* Property must be in
a color group

A player must own
all properties of a
color group

NoO properties can
be mortgaged
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Decision Tables

« House Purchase
Rules

« Houses must be
available for sale

« Houses must be
built progressively

« Each property can
have a maximum of
4 houses
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Decision Tables

« House Purchase
Rules

 If multiple players
attempt to purchase
the same house the
highest auction
bidder gets it
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As a player, | purchase a house on one of my
properties, so as to increase potential rent revenues

respecting the house purchase rules.

RO1/R02(R0O3|R04/R0O5|R0O6|RO7|RO8RO9R10R11

Property in a color group Y/ N|x | x| x| x| x| x|Y]Y]Xx
All color group owned by player Y x| N/ x| x| x|[x|x|Y]Y]X
Any properties of color mortgaged NI x| x| Y| x|x| x| x|N|NJ|x
Houses are available for sale Y x| x| x| N|[x | x| x|Y]Y]|Xx
Number of houses on target property <Al x | X | x| x |4 ]| x| x|<4]|<4]|Xx
Other property in color group has fewer houses N x| x| x| x| x|Y|x|N|NJ|X
Hotel on target property N x| x| x| x| x| x|Y|N|N|Xx
Multiple players attempt to purchase same house NI x| x| X[ x| x|[x|x|Y]Y]X
Highest bidder X | X | X | x| X[ x| x| x]Y|N|x
Sufficient funds are available for purchase Y| x| x| X |[x|x|x|x|Y|x|N
| Adns |

Successful purchase Y Y

Target price Y N

Auction price N Y




Wrap-O-Matic

Decision Tables
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Decision Tables

* Wrapping Rules:
* Disallows ribbons applied to unwrapped
chocolates.

* Disallows hollow chocolates tied with metallic
ribbon.

» Uses the gentle wrapping algorithm with tissues
wrappers.
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Decision Tables

* Wrapping Rules:

« Uses the rapid wrapping algorithm whenever
chocolates do not have ribbons and do not
have tissue wrappers.

« Uses the gentle algorithm whenever hollow
chocolates are tied with ribbons.

« Uses the normal algorithm for all other cases.
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Decision Tables

Rules
RO1 R02 RO3 RO4 R05 R06 RO7 R08 R09 R10 R11 R12 R13 R14 R15
Viscosity Hollow Not Hollow
[ 2
=
% Ribbon Metallic Other None Metallic or Other None
c
— O
Wrapper MERIE Tissue None WEEE Tissue None R Tissue None WiEls Tissue None WEEIIE Tissue None
or Paper or Paper or Paper or Paper or Paper
Disallow X X X . . X . . . . . X
Rapid
2 Algorithm ) ) X X X X
I -
9 Normal
. Algorithm ' ' ' ’ ' ' ' ' ' X
Gentle ) . X X x X x
Algorithm
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Test Design

State Models
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Gerald M. Weinberg

“A state is a situation which can be
recognized if it occurs again”

An Introduction to
General Systems
Thinking
Dorset House
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State Models

“Stateful” Systems
d Transactions
d Embedded Systems
J Process
d Workflow
d User Interface
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State Models

Transition |

Transition |
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State Models

Construction

May 27, 2022

dentify: States
dentify: Transitions
dentify: Triggers and Outcomes

Test: Get to Each State
Test: Exercise Each Transition

Test: Cover Each Path

© Robert Sabourin, 2022
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San Diego Singles Pattern

State Models
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State Models
San Diego Singles Pattern

%

I

Transition i Transition k

Transition |
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@ State Models

San Diego Singles Pattern

Get Together Departed

Separate

Come to be
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Stack Pattern

State Models
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State Models
Stack Pattern ... ..

Push Push
Push beyond Max

Pop beyond Min Pop Pop
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Embedded Systems

State Models
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State Models
Coffee Machine

power up
service reset button idle coin inserted  /inserting
needed coins
coin return
cup/removed :
NoO Cups Y co! right amount
OR no coffee entered

OR sensor jam

user

make
coffee / button pushed \_choose
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Insurance Transactions

State Models
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State Models
Transaction

Order submitted

May 27, 2022

Credit and Risks OK

Create Policy

Receive Payment

Policy Activated

Late Pay
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T

May 27, 2022

Wrap-O-Matic

State Models
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up Inputting Manifest
f\ Attemp to Start without

Manifest or Insufficient
Materials Needed
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Tools of the Trade
J Baskets

d Index Cards

d Excel

d Visio

d Power Point

d Case Tools
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| Probes
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Test Design

Combination Testing
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Pareto Principle

* Vilfredo Pareto, 1848 - 1923, Economist

— 80% of the wealth was In the hands of 20%
of the population
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« Joseph Juran, 1903 - 2008,
Quality Control Engineer

— 1950 Quality Control Handbook

— 20% of the study population accounts for
80% of the measure under consideration

—“ ... vital few and trivial many ..."
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Pareto Analysis

« Pareto Combinations
— Start from transaction history

— Create histogram L—‘ﬁ@}

— ldentify sweet spot
« 20% of the transaction types
« 80% of the time
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Pareto Analysis

Count

14

O Count

1 17 33 49 65 81 97 113 129 145 161 177 193 209 225 241
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Pairwise
Combinations

* |dentify dependent variables of interest

* For each variable identify values
(classes of special concern)

* For each pair of variables define at least
one test case which exercise all
possible combinations of values
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CHERRY
10 AMPS
1267250 VAC

1B HP
126/250 VAC

ST ARPLIANCE P

6 3094010
E6965C0

N

@ STABER Warm Permanent
Cold Hot Normal Normal DEII(BIE

15
l.ow
US.A.made HEAVY DUTY ( ) ( } ( ) Prewash
Extra Large Capacity
Tumble Washer
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Pairwise
Combinations

e Pairwise Combinations Test Tools

—allpairs

o Www.satisfice.com
—pict

¢ WWW.Mmicrosoft.com
« www.amibugshare.com
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Pairwise
Combinations

# This is a sample model for testing volume create/delete functions

#

Choc:
Config:
Paper:
Ribbon:
ConvSp:
BoxType:
Visc:
BoxSiz:
Weight:
Size:

May 27, 2022

White, Dark, Milk, Bitter, Semi, Swiss, Belg, Fudge
Truffle, Bar, Turtle, BonBon, Praline, Filled

Wax, Foil, Paper, Tissue, None

Thread, Cord, Wide, Wire, None

Slow, Med, Fast, VeryFast

Heart, Rect, Circle, Bag

Solid, Jelly, SemiSolid, Hollow

Small, Med, Large

TooLight, InRange, TooHeavy

One, Two, Three
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Pairwise

Combinations

Choc Config Paper Ribbon |ConvSp |BoxType |Visc BoxSiz Weight |[Size
Swiss Filled Tissue Thread Med Rect Hollow [Small ToolLight |Two
Swiss Bar None Wire Slow Heart Jelly Med TooHeavy |Three
Belg Turtle Tissue Cord Fast Bag Solid Large InRange |One
Dark Bar Wax None VeryFast |Circle SemiSolid |Large ToolLight |One
Belg Truffle Paper Wide VeryFast |Heart SemiSolid |Small TooHeavy | Two
Swiss Truffle Foil Wide Fast Circle Hollow |Med InRange |One
Belg Bar Foil None Med Rect Jelly Small InRange |Three
Semi BonBon |Paper Thread |VeryFast |Bag Solid Med ToolLight |Three
Bitter Bar Wax Thread |Slow Heart Solid Large InRange |Two
Semi Praline |Wax Cord Med Circle Jelly Small TooHeavy |One
Fudge Filled Wax Wire Fast Bag Hollow |Large TooHeavy |Three
Semi Filled None Cord Slow Rect SemiSolid |Med InRange |Two
Semi Turtle Foil None Fast Heart Jelly Large ToolLight |Two
Bitter Praline |Tissue Wide Med Bag SemiSolid |Med ToolLight |Three
Fudge Truffle None Wire Slow Rect Solid Small ToolLight |One
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Pairwise

Combinations

Choc Config Paper Ribbon |[ConvSp |BoxType |Visc BoxSiz Weight |Size
White BonBon |Foil Wire VeryFast |Rect Hollow |Large TooHeavy |Two
Dark Filled Paper None Med Heart Solid Small TooHeavy |One
White Praline Paper Wide Slow Circle Solid Large InRange |Three
Milk Filled Tissue None VeryFast |Bag lelly Med TooHeavy |Two
Dark BonBon [None Thread Fast Circle lelly Small InRange |Two
White Bar None Cord Slow Bag Hollow |Med ToolLight [One
Bitter Turtle Paper Thread |VeryFast |Rect Hollow |[Small TooHeavy |One
Belg BonBon [Tissue Wire Slow Circle SemiSolid |Med ToolLight |One
Milk BonBon [None Cord Med Heart SemiSolid |Large InRange |Three
Swiss Praline |Foil Cord VeryFast |Rect SemiSolid |Large InRange |Two
Milk Bar Paper Wide Fast Rect Hollow |[Small ToolLight [One
Bitter BonBon |Wax Wide Fast Bag lelly Small InRange |Two
Belg Filled Wax None Slow Heart Hollow |Med InRange |Two
Milk Truffle Foil Thread |(Slow Bag lelly Large InRange |Three
Swiss Turtle Wax Wire Med Bag SemiSolid |Med InRange |Three
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Pairwise
Combinations

Choc Config Paper Ribbon |ConvSp |BoxType |Visc BoxSiz Weight |Size
Milk Praline |[None Wire Fast Heart Solid Large InRange |Three
Semi Truffle Wax Wide Med Rect Hollow |Small InRange |One
Bitter Truffle Tissue Cord Fast Circle SemiSolid |Large TooHeavy |Three
Fudge Bar Tissue Thread |VeryFast |Heart SemiSolid |Med InRange |Two
Dark Truffle Foil Wide Slow Bag Hollow |Med InRange |Three
Swiss BonBon [None None VeryFast |Bag Solid Small ToolLight |Three
Fudge BonBon |Paper Cord Med Circle lelly Small InRange |Two
Fudge Praline |Foil None Slow Heart Hollow |Small InRange |One
White Turtle None Wide Fast Circle lelly Small InRange |One
White Truffle Wax Thread Med Heart SemiSolid |Med InRange |Three
White Filled Tissue None Slow Circle SemiSolid |Small TooHeavy |Three
Fudge Filled Foil Wide Slow Bag Solid Large TooHeavy|One
Belg Praline |[None Thread |(Slow Circle Solid Med ToolLight |One
Bitter Turtle Foil None Slow Bag SemiSolid |Small ToolLight |Three
Bitter Filled None Wire Slow Heart lelly Med ToolLight |One
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Pairwise

Combinations

Choc Config Paper Ribbon |ConvSp |BoxType |Visc BoxSiz Weight |Size
Dark Praline Paper Wire Med Rect Hollow |Med ToolLight |One
Semi Bar Tissue Wire VeryFast |Rect SemiSolid |Small InRange |Three
Milk Turtle Wax None Med Circle SemiSolid |Large InRange |Two
Dark Turtle Tissue Cord VeryFast |Bag Hollow |Med InRange |One
Swiss Truffle Paper None Slow Bag Jelly Large InRange |Two
Fudge Turtle Paper None Fast Heart Hollow |Large InRange |Three
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Constrained Pairwise
Combinations

#

# This is a Wrap O Matic combinations testing example

#

Choc: White, Dark, Milk, Bitter, Semi, Swiss, Belg, Fudge
Config: Truffle, Bar, Turtle, BonBon, Praline, Filled

Paper: Wax, Foil, Paper, Tissue, None

Ribbon: Thread, Cord, Wide, Wire, None

ConvSp: Slow, Med, Fast, VeryFast

BoxType: Heart, Rect, Circle, Bag

Visc: Solid, Jelly, SemiSolid, Hollow

BoxSiz: Small, Med, Large -
Weight: TooLight, InRange, TooHeavy Wrapplng RUlES
Size: One, Two, Three

#

# No Wire on Hollow chocolates

#

IF [Ribbon] in {"Wire"} THEN [Visc] in {"Solid", "Jelly", "SemiSolid"};
#

# No Ribbon if No Paper

#

IF [Paper] in {"None"} THEN [Ribbon] in {"None"};
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S/’ Constrained Pairwise
== Combinations

ID |Choc Config Paper Ribbon |ConvSp |[BoxType |Visc BoxSiz Weight |Size
1 |Swiss Filled None None Slow Circle SemiSolid [Small Toolight |Two
2 |Fudge Turtle Tissue Wide VeryFast |Bag Jelly Large InRange |[One
3 |Dark Praline Paper Thread Med Heart Solid Med TooHeavy|Three
4 |Fudge BonBon |Foil Cord Fast Rect Hollow Large TooHeavy|Two
5 [Milk Praline Wax Cord VeryFast |Circle Hollow Med Toolight |One
6 |Belg Praline Wax Wire Fast Heart lelly Small InRange |Two
7 |Swiss Praline Foil None Med Rect SemiSolid |Large InRange |Three
8 |Bitter Turtle Foil Wide Fast Bag Solid Small Toolight |Three
9 |Dark BonBon |Paper Thread |Slow Bag SemiSolid [Small InRange |One
10 |Semi Bar Tissue Wire VeryFast |Rect Solid Small TooHeavy|One
11 |Milk BonBon |Paper Wire Med Circle lelly Large Toolight |Three
12 |Semi BonBon |None None Slow Bag Solid Med InRange |Two
13 |Fudge Praline  |Tissue Wide Slow Heart SemiSolid |Med Toolight |Three
14 |Fudge Filled Wax None Med Heart Solid Large TooHeavy|One
15 |Belg Bar Foil Thread |Slow Rect Hollow Med Toolight |Three
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S/’ Constrained Pairwise
== Combinations

ID |Choc Config Paper Ribbon [ConvSp |BoxType |Visc BoxSiz Weight |Size
16 |White Bar Tissue Wide Med Circle Hollow Large InRange |Two
17 |Bitter Truffle Wax Thread |Slow Rect Jelly Large TooHeavy|Two
18 |Belg Turtle Paper Cord Fast Circle SemiSolid |Med TooHeavy|One
19 |White Praline Paper Cord VeryFast |Bag Hollow |[Small TooHeavy|Three
20 |Bitter Bar Foil Cord VeryFast |Heart Jelly Med InRange |One
21 |Dark Bar None None VeryFast |Rect SemiSolid |Large Toolight |Two
22 |Bitter BonBon |Wax Wide Med Heart Hollow  |[Small TooHeavy|Three
23 |Belg Truffle Foil Wire Med Bag Solid Med Toolight |Three
24 |Milk Turtle None None Slow Rect Solid Small TooHeavy|Two
25 [Milk Filled Tissue Thread Fast Bag Jelly Med InRange |Three
26 |White BonBon |None None Fast Rect Solid Med Toolight |One
27 |Semi Filled Foil Cord Med Circle Hollow Large Toolight |Three
28 [Milk Bar Wax Wide Fast Bag SemiSolid [Small TooHeavy|Three
29 [Semi Turtle Wax Thread Med Heart Jelly Small TooHeavy|Three
30 [Swiss Truffle Tissue None VeryFast |Heart Hollow Med InRange |[One
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S/’ Constrained Pairwise
== Combinations

ID |Choc Config Paper Ribbon [ConvSp |BoxType |Visc BoxSiz Weight |Size
31 [Swiss BonBon |Paper Thread |VeryFast |Bag lelly Med TooHeavy|Two
32 |White Truffle Paper Wire Slow Circle SemiSolid [Small TooHeavy|Three
33 |Belg Filled Paper Wide VeryFast |Rect Solid Large TooHeavy|Three
34 |Fudge Truffle Paper Cord Fast Circle Solid Small Toolight |Three
35 |White Turtle Wax None Slow Heart lelly Large InRange |Two
36 |Fudge Bar Tissue Cord Slow Heart lelly Med TooHeavy|Three
37 |Bitter Praline None None Med Circle Hollow Med InRange |Three
38 |Fudge Turtle Tissue Thread |Slow Circle Hollow  [Small Toolight |Two
39 |Fudge Truffle None None VeryFast |Heart lelly Med InRange |One
40 |Milk Turtle Foil Wire VeryFast |Heart lelly Med TooHeavy|Three
41 |Swiss Bar Wax Wide Fast Circle Solid Large Toolight |Three
42 |Swiss Bar Paper Wire Slow Rect SemiSolid |Large TooHeavy |Three
43 |Milk Truffle Wax Wide Fast Circle Solid Small TooHeavy|One
44 |Dark Filled Tissue Wire Fast Circle lelly Small InRange |Two
45 [Semi Praline Paper Wide Fast Bag SemiSolid |Large TooHeavy|One
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g > Constrained Pairwise
LS Combinations

ID |Choc Config Paper Ribbon [ConvSp |BoxType |Visc BoxSiz Weight |Size
46 |Bitter Filled Paper Wire Fast Rect SemiSolid |Large Toolight |One
47 |Swiss Turtle Foil Cord VeryFast |Rect SemiSolid |Large TooHeavy|Two
48 |Belg BonBon |Tissue None Slow Rect Jelly Small TooHeavy|Two
49 |Belg Truffle None None Med Bag SemiSolid |Large TooHeavy|Three
50 |Dark Truffle Wax Wide Med Rect Hollow Large Toolight |Two
51 |Fudge Praline Foil Wire Slow Bag Jelly Small Toolight |Three
52 |Dark Turtle Foil Cord VeryFast |Rect Hollow  |Small InRange |One
53 |Bitter Filled Tissue Cord VeryFast |Bag Jelly Large InRange |Three
54 |White Filled Foil Thread |Slow Heart Hollow Med InRange |Two
55 [Semi Truffle Paper None Med Heart SemiSolid |Large InRange |One
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Multiple Constraints

Combinations
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Text Input (1)

Constrained Pairwise
Combinations

Pict Text Input (2)

# Multiple RC case
#

BES:

#

RCs:

#

AS1:
Router1:
BBIML:
MDS_CS1.:
BAS1:

#

AS2:
Router?2:
BBIM2:
MDS_CS2:
BAS2:

Single, Multiple

1,2,3,4,5

On, Off, None
On, Off, None
On, Off, None
On, Off, None
On, Off, None

On, Off, None
On, Off, None
On, Off, None
On, Off, None
On, Off, None

#

AS3:
Router3:
BBIM3:
MDS_CSa3:
BAS3:

#

AS4:
Router4:
BBIM4:
MDS_CS4:
BAS4:

#

AS5:
Router5:
BBIMDS:
MDS_CS5:
BASS:

On, Off, None
On, Off, None
On, Off, None
On, Off, None
On, Off, None

On, Off, None
On, Off, None
On, Off, None
On, Off, None
On, Off, None

On, Off, None
On, Off, None
On, Off, None
On, Off, None
On, Off, None
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Constrained Pairwise
Combinations

Pict Text Input (3)

IF [RCs] <5 THEN [AS5] in {"None"} ELSE [AS5] in {"On", "Off"} ;

IF [RCs] <5 THEN [Router5] in {"None"} ELSE [Router5] in {"On" , "Off"} ;

IF [RCs] <5 THEN [BBIMS5] in {"None"} ELSE [BBIM5] in {"On" , "Off"} ;

IF [RCs] <5 THEN [MDS_CS5] in {"None"} ELSE [MDS_CS5] in {"On" , "Off"} ;
IF [RCs] <5 THEN [BAS5] in {"None"} ELSE [BAS5] in {"On", "Off"} ;

#

IF [RCs] <4 THEN [AS4] in {"None"} ELSE [AS4] in {"On", "Off"} ;

IF [RCs] <4 THEN [Router4] in {"None"} ELSE [Router4] in {"On", "Off"} ;

IF [RCs] <4 THEN [BBIM4] in {"None"} ELSE [BBIM4] in {"On", "Off"} ;

IF [RCs] <4 THEN [MDS_CS4] in {"None"} ELSE [MDS_CS4] in {"On" , "Off"} ;
IF [RCs] <4 THEN [BAS4] in {"None"} ELSE [BAS4] in {"On", "Off"} ;

#

IF [RCs] <3 THEN [AS3] in {"None"} ELSE [AS3] in {"On", "Off"} ;

IF [RCs] <3 THEN [Router3] in {"None"} ELSE [Router3] in {"On", "Off"} ;

IF [RCs] <3 THEN [BBIM3] in {"None"} ELSE [BBIM3] in {"On", "Off"} ;

IF [RCs] <3 THEN [MDS_CS3] in {"None"} ELSE [MDS_CS3] in {"On" , "Off"} ;
IF [RCs] <3 THEN [BAS3] in {"None"} ELSE [BAS3] in {"On", "Off"} ;

#

IF [RCs] <2 THEN [AS2] in {"None"} ELSE [AS2] in {"On" , "Off"} ;

IF [RCs] < 2 THEN [Router2] in {"None"} ELSE [Router2] in {"On", "Off"} ;

IF [RCs] <2 THEN [BBIM2] in {"None"} ELSE [BBIMZ2] in {"On", "Off"} ;

IF [RCs] <2 THEN [MDS_CS2] in {"None"} ELSE [MDS_CS2] in {"On", "Off"} ;
IF [RCs] <2 THEN [BAS2] in {"None"} ELSE [BAS2] in {"On" , "Off"} ;
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Constrained Pairwise
Combinations

ID'|BES R(s Al Routerl |BBIM1 |MDS_CS1|BASLI  |AS2 Router? [BBIMZ |MDS_CS2|BAS2  |AS3 Router3 |[BBIM3 |MDS_CS3|BASS  |AS4 Routerd [BBIMZ |MDS_CS4|BAS4  [ASS RouterS [BBIMS |MDS_CS5|BASS
1 |Mutliple 1{On off None  |On None  [None  |None |Nomne  |None  |None  |Nome  |Mone  |Mone  |None  |None  [Mone  |None  |None  |None  |None  |None  |None  |[None  [None  |None
2 |Single 5|0ff On Off On On off Off off Off off On On Off On Off off On On On On Off Off Off On Off
3 |Single 1|off None  |On off off Mone  |None  |None  |Nome  |Mone  [Mone  |None  |Nome  |Mone  |None  |None  |Nome  |Mone  |None  |None  |None  [Mone  |None  |None  |None
4 |Mutliple 1{None  |On off None  |On Mone  |None  |None  |Nome  |Mone  [Mone  |None  |Nome  |Mone  |None  |None  |Nome  |Mone  |None  |None  |None  [Mone  |None  |None  |None
5 |Single 2|off Mone  |None  |[None  |None |On On On On On None  [None  |None  |None  [None  |None  |Nome  |Mone  [Mone  |None  |Nome  |Mone  |None  |Nome  |None
& |Mutliple 3|0n On None |Off off off off off off off off off On off On None |Nome |None  [None  |Nome |None |None  |[None  |None  |None
7 |Mutliple 4|None  |Off off off off On On On On On off On off On off On off off off off None |None |None |None  |None
8 |Mutliple 4|0n off On None  |On On On On On On On off On off On off On On On On None |None |None |None  |None
9 |Single 4|None  |On On On None  |On off Off off Off On 0ff On 0ff On 0ff off On off off None  |None  [None  |None  [None
10{5ingle 3|0n None  |Off None  |None |Off off off On On On On off On off None |Nome |None  [None  |Nome |None |None  |[None  |None  |None
11|3ingle 5|0n Mone  |[None  [None  |On Off On On off Off off oft On oft On On On off off off On On On off On
12 {Mutliple 5|None  |None  |On On None |On On off On On off On On On On On off off off On off off On On On
13|Mutliple 2|None  |Off On On off Off off Off off Off Mone  |Nome  |None |Nome  |None |None  |Mone  |Mone  |None  [None  |None  [None  |None  [Mone  |None
14|{Mutliple 5| 0ff off None |Off off On off On On On off off off off off off off On On On off On off off On
15/Single 3|off On off On off On On On off On On oft On On On Mone  |None  [None  |Nome  [None  |Nome  [Mone  |None  |[Mone  |None
16|Mutliple 5|None  |On None |Off off On off off On On On On On On off off off off On off On On On On off
17(5ingle 5|0ff Off On None  |Off Off On On On Off On On off off On On off On off off On off off off off
18|5ingle 5/0n None  |Off off On off off off off off off off off On off On off On On off off off On off off
19|5ingle 5/0n On off off None |Off On On off off On off On off off On On off On On On On off On On
20{5ingle 4|off None  |On On off off On On On off On off off On off off On off off off None |None |None |None  |None
21 |{Mutliple 4|None  |None  [None  |On On On On On off On off On off On On off On On off off None |None |None |None  |None
22|5ingle 2|0n On off off On On off On off On None |None |None |Mone  [None  |None  |None |None  |[None  |Nome  |None |None  [None  |None  |None
23|Mutliple 5|None  |On On On None |Off On On off On On off off On off On On On On On On On off off off
24|{Mutliple 5|None |None [None  [None  |On off off off off off On On off On On On off On off off off off off On off
25/5ingle 3|None  |Off On None  |On On off off off On off off off On off None |Nome |None  [None  |Nome |None |None  |[None  |None  |None
26|Mutliple 5|0ff Off None  |Off None  |Off On On On On On On off 0ff off 0ff off off On off off On On On off

May 27, 2022 © Robert Sabourin, 2022 Slide 188



May 27, 2022 © Robert Sabourin, 2022 Slide 189



[BIBIC]

The
Mind Map
Book

Unlock your creativity,
boost your memory,
change your life

‘ A Practitioner’s Guide fo
Intffg;zt;f;lf @ © Soffuare Tes Design

Systems
Thinking

SILVER ANNIVERSARY EDITION

Lee Capeland

Copyrighted Material

Gerald M. Weinberg

o

Tony Buzan
Robert Sabourin and Barry Buzan

May 27, 2022 © Robert Sabourin, 2022 Slide 190
AmiBug.Com, Inc.



May 27, 2022

(@Wl LEY Copyright

Tesiing
Computer
Software

The bestselling
software testing
book of all time!

Second Edition

Cem Kaner
Jack Falk
Hung QUOC NguYepmM«nncamm )

© Robert Sabourin, 2022

7 / /

o

> J
~ by -
.1(»"' z

USER STORIES "1
APPLIED

FOR AGILE SOFTWARE
DEVELOPMENT

T
niques

Mike COHN
rd by Kent Beck

Slide 191
AmiBug.Com, Inc.



May 27, 2022

CEM KANER
JAMES BACH
BRET PETTICHORD

Lessons
Learned

In SOF TWABE Black-Box Testing
TESTING Q. '~

Boris Beizer

A Context-Driven Approach

© Robert Sabourin, 2022

Slide 192
AmiBug.Com, Inc.



Some Tools

F itn esse http://fitnesse.org/

Cucumber http://cukes.info/

Freemind http://freemind.sourceforge.net/wiki/index.php/Main_Page
P| CT http://download.microsoft.com/download/f/5/5/f55484df-8494-48fa-8dbd-
8c6f76cc014b/pict33.msi
AllPairs http://www.satisfice.com/testmethod.shtml

e2gRu (=041 ¢ nhttp://expertise2go.com/e2g3g/e2g3gdoc/e2gRuleWriterRef.htm#SOFTWARE
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Some Web
References

http://www.amibugshare.com/examples/Gmail_test.zip
http://www.amibugshare.com/pict/

o | =zieianaie http://lwww.amibugshare.com/examples/Mind_Mapping.zip
http://www.amibugshare.com/articles/
http://www.amibugshare.com/examples/
http://www.amibugshare.com/case_studies/
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