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Our Report Card

REPORT CARD

Functionality
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Doing the same

y Insanity:

thing over anc

over

Rl ocain and expecting

* different results.

& Albert Einstein



5 Why’s of Test Automation Being Hard

Tests need to
Test Why? Tests are veryWhy? .

| interact via
Automation complex the UI
is Hard!
\< Why?
Product isn't
designed for
testability
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Test Automation — Systems Thinking Diagram

Tests need to

Test . Tests are very+, interact via
Automation complex the UI
is Hard! \
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Root, Root Cause: Conway’s Law

The Architecture of System will resemble the
Organization that Built it.

T

Reqts

Business
Team

~.
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Resulting Architecture

@ )

j> Product

Specifi- Code ES
cations

Test
‘ > Code

‘o >
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Automated Tests are Just Code
That Tests Other Code

I CANT DEVELOP AN
AUTOMATED TESTING
SYSTEM BY THE
ARBITRARY DEADLINE
YOU SET.

/

www.dilbert.com scottadams®acl.com

TRY WORKING SMARTER,
NOT HARDER, WITH A
SENSE OF URGENCY, AND
A BIAS FOR ACTION.

» 3007 ©2007 Scott Adames, Inc./Dist. by UFS, Inc.

Who Tests ThIS Code?
Who Should erte This Code?

http://itake2017 .testAutomationPatterns.com
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TDD Is One Solution

But is hard to implement because:
* Requires everyone to do it

. all the time

* And is a large cultural change

And it doesn’t solve the whole problem:

 Ensures “code quality” but not “product
quality”

e Can build great software that doesn’t work as a
whole

http://itake2017 .testAutomationPatterns.com 16
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Example-Driven Development

Development flow

(@ )

Potentially Example

Executable :> Interpreter
Specifications

&
\
Expertise or Roles , not Teams!
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Example-Driven Development

Runtime View:

(@

)
e
Potentially §> Example
Executable Interprete

Specifications Code Product

S Code

Report

&
\
& Card
Experd | not Teams!
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Example-Driven Development
Feedback Loops:

(@ )
P

Potentially g Example

Executable Interprete
Specificatik How they say it|Code Product

A —
& What they say
‘ (@ D
& Report
- Card
Experd | not Teamsl!
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Example-Driven Development
Feedback Loops:

(@ )
i
Potentially g Example
EX@CUTGble In"'er-pr'e're
Specificatik How they say it|Code . Product
Q@ - e
o What they say %/ Isn't This “"Just"
‘ E: ( Test Automation
& Report By Another Name?
- Card >
Experd | not T@ns!
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Example: Notifying of Bank Transactions
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Example: Notifying of Bank Transactlons
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Checking Notifications

e Open MegaBank app

* Login as “BobMa” with password ******

e Click on “Manage Notifications” tab

e Click on “Add New Rule” button

e Select account “10035692877”

e Type “Default Rule” into field “rule name”

e Type “1000” into field “threshold amount”

e Click on “all transaction types” radio button
e Click on “all locations” radio button

e Click on “save changes” button
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:Trlroetl:\f:: Checking Notifications — 1/2

Cusmomer | hoh™a | lngs in ‘ leen:
Syslem sy zll availacle accounts fur the zulhuriczd coslomez | User' C(nd ACCOU”TS

nobiticzzions

accoont tvp
When:

ANV crequitg | dicahl=d Il
1023565289C s2vings diablzd Noti f Ication
20010923892 Cel e disabl=d i C :

Custmmer s=75 nnhficztion threstald fne Al | ransactions from [a || Incatans == | 210,000 00| an a~count | 10035A972877 | via| emai | | h-hma @live. -am

ensure Mo sys = messspes

ensure System .og contains | "Clostomszsr cobmz set notilicat on threashod tor all bransactions rom zll locabions to 510,000 on accoont 10025692877

System Usts zllavallacle azczunts for the zuthorizod costomer

dcaonl lyp= nulificz dons

“0C235652877 crequitg | enablsd Iﬂ

OANGL7EY s2vings di=ahl=d

20010923892 crec'tine di=ablzd

Notit-cabio~ settings tor accou~z| 12030492877 Then:

trznszction hype I=ratin~ wrere initiated | threshol= amnont | via  |asdress . .

al. al $10,000.0C zmail | bzbma@livz. com | NO?IfICGTIOﬂ RU'Z

\‘ IS Active
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Another
attempt:

Time now is

Checking Notifications — 2/2

9:30AM, 03/18/2C08

Bank proceszes

debit

te

10035692877

in the amount of $15.000.00

Bank processes

debit

Bank processes

deb

tc

10035692877

in the amecunt of $11,000.00

When: The
Transactions to be

Bank processas | debit | to| 20010928892 | in the amcunt of $12,000.00

Bank processes | credit | to| 10035592877 | in the ameunt of $13,000.00

Bank processes | credit | to| 10035692877 | in the amount of $9,999.99

Bank processes | charge | to | 10035692877 | in the amcunt of $9,999.99 Then: EXpZCT@d
Bank processes | charge | to | 10035692577 | in the ameunt of $11,000.00 NOﬁfiCGTiOHS
New notifications sent to customer | babma

type account timestamp amount a |address

debit 10035662877 | 9:30AM, €3/18/2012 $15,000%0 email | bobmalive.com
debit 10035662877 | 9:30AM, €2/18/2012 $11,000.00 bobma@live.com
credit Us56Y28/ 2ive.com
charge 100356$2877 | 9:30aM, 03/18/2012 $11,000.00 =mail | bobmanxlive.com

http://itake2017 .testAutomationPatterns.com
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Test Automation Pyramid

Exploratory Tests

Component
Tests (API)

Unit Tests

Pyramid originally proposed by Mike Cohn
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Behavior Specification at Right Level

ATDD/EDD
Component
Tests (API) \

AN

Unit Tests | TDD/BDD

http://itake2017.test AutomationPatterns.com 28 Copyright 2017 Gerard Meszaros



Behavior Specification at Right Level

gA
O
=
T ATDD/EDD
Q Component
o Tests (API) \
- AN
.:%‘ Unit Tests | TDD/BDD
Broad Narrow ,

Scope
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Test Automation Pyramid - Redrawn

3,\
Q Syst
3\ ATDD/EDD
— Component
E Tests (API)
0
/A
< Unit Tests TDD
=y / BDD
X
Broad S Narrow,
cope
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Test Automation Pyramid - Redrawn

o ATDD/EDD

Component
Tests (API)

Low

Detalil

High

Broad Narrow '
Scope
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Behavior Specification at Right Level

S
o
3 ~
System
_ Tests
S .
-
Q
/a)
Component
e Tests (API)
D
X
Broad Narrow

Scope

http://itake2017.test AutomationPatterns.com 32 Copyright 2017 Gerard Meszaros



Behavior Specification at Right Level

Low

Multi-

Use Case .
N orkfl

o NS
g r'ansac’rions
(Use Cases)
< Too esty’  Rules &
al Much detail Algorithms

| lnmaintainahls

Broad

Scope Narrow

http://itake2017.test AutomationPatterns.com 33 Copyright 2017 Gerard Meszaros



Changing Level of Abstraction/Detail

Detalil

Broad Narrow

http://itake2017.testAutomationPatterns.com 34 Copyright 2017 Gerard Meszaros



~_ .Refactoring orkflow Example

N

Given:
. User and Accounts

Customer Thaa | lngs in ‘

Syslem sbs =llm fur th

accoont typs )&&nhcat‘ons
TSGR M’g di:\ah’d\
'OCSSGEZV savings disabied
2035497382 crezt ine disabied

When:
Notification

/
Cuszmer 5235 notificzzlzn threstold fc‘r|a.l Tatsactons from | zll lozcations to S12,200.00 |0' ac:ou*:| 10035692877|\'I: :ma1l|to bozma@live.com
— I

ensure No sys=i=m

cnsure System . ]

Ws zll availazle azcounts For ths authorized custo—er

armont N e

10035652877 crequltg thabled
£0035632897 TS du\abed\
M cresiT e disah ed \

-

<.5tomar bob~

~=L-ation threzshzld for al trznszctions from all locat'ons 72 57C.200 07 accoun st 10033692877

Muu .| 10033692877 /
\ - - i -

trznszction bype /Whabe: threshod amount| via | address

al / al \ S0 1) em='l| hoh™a@ ve.com

—

Then:
Notification Rule
IS Active
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Refactoring Workflow Example

Cuszmer 5235 notificzzlzn threstold fcr‘a.l‘ ratsactons from | zll locations to S12,200.00 ‘0' ac:ou*:‘ 10035692877 ‘ \'I:‘ :ma1l|to bozma@live.com

"If it isn't essential o conveying the
essence of the behavior, it is essential to
not include it."
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Refactoring Workflow Example

Time now 1s 9:30AM, 03/18/2008

Bank proceszes 100355692877 | in the amount of $15,000.00

Bank processes 10035692877 | in the amount of $9,000.00 When: The

Bank processes | debi 10035692877 | in the amount of $11,000.0g Transactions to be

SafRpragesses | debit | tc| 20010928892 in the amecunt of $12,000-00

Bank processe%.&ﬂmsa‘?%ﬁ in the of $13,000.00

Bank processes | credit | to @Bﬁﬁhe amount of $9,999.99

Bank processesAQaue('g 10035692877 M‘DW.W Then: Expec’red

Ba esses | charge | to | 10035692877 | in the amount of $11,m700 NOﬁfiCGTiOHS
S

New notifications sent to customer | babma

type account timestamp amount address

debit 10035662877 | 9:30AM, 03/18/2012 $15,000 bobma@live.com

debit 10035662877 | 2:30AM, €2/18/2012 $11,000.00 email | bobma@live.com

Ceedit— 10035692877 | 9:30AM, C3/18/2012 $13,000.00 email | bobmalive.com

charge 0EZ 77 9:.30AM, 037 - il | bobmamlive.com

http://itake2017.testAutomationPatterns.com 37 Copyright 2017 Gerard Meszaros



Refactoring Workflow Example

Time now is

9:30AM, 03/18/2008

Bank processes | debit | to| 10035592877 | in the ameunt of $15.000.00
Bank processes | debit | to| 10035692877 | in the amcunt of $9,000.00
Bank processes | debit | to | 10035692877 | in the amcunt of $11,000.00

New notifications sent to customer | babma

type account timestamp amount via |address

debit 10035692877 | 9:30AM, 03/18/2012 $15,000.00 email | bobma3live.com
debit 10035662877 | ©:30AM, €2/18/2012 $11,000.00 email | bobma@live.com

http://itake2017 .testAutomationPatterns.com
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Refactoring Workflow Example

\
Custamer sets nntficaron treshole for a3l transastinns from

SIEieezTIons M

ST 0.000.00

n account| 100335692877

5[
3

Time now is 9:30AM, 03/18/2008

Bank processes | debit | to| 10035692577 | in the amecunt of $15,000.00
Bank processes | debit | to | 10035692877 | in the amcunt of $9,000.00
Bank processes | debit | to | 10035692877 | in the amcunt of $11,000.00

Mew nctifications sent to customer | babma

type account timestamp amount via | address
debit 100356S2877 | 9:30AM, €3/18/2012 $15,000.00 =mail bobma:
debit 10035692877 | 9:30AM, 02/18/2012 $11,000.00 ser=il| bobma2livE-eem

http://itake2017 .testAutomationPatterns.com
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Refactoring Workflow Exampl

Given:

User &
Thresholds

Time now is

G:00AM, 03/18/2008

Customer

bobma

sets notification threshold to

$10,000.00

for all transactions.‘ o ‘ 10035692377

Time now is

9:30AM, 03/:8/2008

Bank processes

dedil

o

10035692877

in the amount of

$15,000.00

Bank processes

Bank processes

debit
dedit

to

to

10035692877

10035692377

in the amount of

in the amount of

$9,000.00

$11,000.00

New nctifications sent to customer

bobma

type

acccunt

timestamp

amount

dedit

10035692877

9:30AM, 03/18/2008

$15,000.00

dedit

10035692877

9:30AM, 03/18/2008

$11,000.00

http://itake2017 .testAutomationPatterns.com
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Refactoring Workflow Exampl

Given:
User &

Thresholds

Time now is| G:00AM, 03/18/2008

Customer

bobma | sets notification threshold to] $10,000.00 ‘ L

Time now is 9:30AM, 03/:8/2008

Bank processes ‘ dedil

10035692377

1 Lhe armount

[

Bank processesf debit

Bank processesicredit

10035692877

10035692377

| Bank processes | dedit| to | 19991113333 | in the amount of

N the amount

N the amount

‘ 10035692377

When:

Transactions
Are Processe

New nctifications sent to customer | bobma

type acccunt timestamp amount
dedit 10035692877 9:30AM, 03/18/200¢

credit 10035692877 §9:30AM, 03/18/200¢

http://itake2017 .testAutomationPatterns.com
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Refactoring Workflow Exampl

Given:
User &

Thresholds

Time now is

G:00AM, 03/18/2008

Customer

bobma

Time now is

9:30AM, 03/:8/2008

10035692877 |

Sank plucesses dedil 1 Lhe amount 0 | $15,000.00
Bank processesf debit 10035692377 | o the amount Hf | $9,000.00
Bank processesicredit 10035692377 |Jn the amount Hf | $11,000.00

Bank processes | dedit | to

19991113333

in the amount of | $11,000.00 ’

New nctifications sent to customer

bobma

type acccunt timestamp ’ amount
dedit 1003569287 | 9:30AM, 03/18/200&) $15,000.00
credit 10035692877489:30AM, 03/18/200¢ 511,000.00

¥

Broad Scope (Multi-Actor);
Minimum Detail (per Actor/Transaction);

opyrig

sets notification threshold to] $10,000.00 ‘ L

‘ 10035692877

When:

Transactions
Are Processe

0

AN

Then:

We Expect

Notifications



Filling in the Details

Low

E
-
Q
O
$
(&
i -
S
X

' 'IAIMA.‘*A:L\

Broad

wurrow
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Business Rule Example
Threshold per Charge Type

Configuration Process Transaction
CustomerAccounts| MotificationReguired| |bobma
Customer | Account | Label | Added() Account Charge Type | Amount | Notify?
bobma 100372 | Checking 100372 Travel 999.99 No

100372 Travel 1,000.00 |Yes
CustomerThresholds 100372 Restaurant |99.99  |No
Customer | Account | Charge Type | Threshold | Added() | |q100372 Restaurant | 100.00 | Yes
bobma 100372 | ALL 10,000 OK 100372 Groceries | 264.22 No
bobma 100372 | Travel 1,000 OK 100372 Groceries | 264.23 Yes
bobma 100372 |Restaurant |100 OK 100372 Other 9.999.99 | No
bobma |[100372 | Groceries |264.23 OK 100372 Other [50,000.00 | Yes

http://itake2017 .testAutomationPatterns.com
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When we ask

Example: . e :
Business Rule Examp NotificationRequired?
Threshold per Charge Typ with this transaction:
Configuration |&iven these Proces nsaction
CustomerAccounts| rules NotificationRequir\ Z bobma
Customer | Account | Label | Added() Account Charge Ty\e | Amount | Notify?
bobma 100372 | Checking .
100372 Travel Y
CustomerThresholds 100372 Restaurant |99.99 | Ng
Customer | Account | Charge Type | Threshold | Added() 100372 Restaurant | 100.00 YA;
bobma 100372 | ALL 10,000 OK 100372 Groceries | 264.22 I/\
bobma 1 0K 100372 Groceries | 264.23 / \
bobma 100372 |Restaurant |100 OK 100372 Other 9.999.99
bobma |100372 |Groceries |264.23 |OK 100372  Other [:50»003-0?/

Narrow Scope (Single Rule)
High Detall (Everything that matters)

/

Then: The answer
should be




User
Goal

Product
? Design & |

Feature

Work
Breakdown

h
Life Cycle oEfgén Example

Wy

Story
Title

http://itake2017 .testAutomationPatterns.com

Story
|
/Make Concrete | |
Add Data / Formalize
Story Automate /
Scenarios
Define Executable
Acceptance
Story
Narrative / Develop /
Product
Satisfied
Examples
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Who Does_ Act|V|t|es o[r:-f—lgﬁ Example

User

‘ Formalize /
Product , , Automate
DeSIQn & / ' AT
/) Bus Executable
) Accep‘r nce
/ /
/ - /
Feature Story
Narrative Develop /
Wor'k’ Product
Br'eakd’own / Elaborate /
// Story K ' Satisfied
Clkefwlﬂ 2 Title K Examples

FREE ClLIPART
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Test

Test-After Architecture

iguration/| Configure
User Notification
Interface Threshold
|
i?nsaction Process
nterface Transaction

http://itake2017 .testAutomationPatterns.com

System Under Test

48

Notification
Should we L_ues
Notify
and
Do
Notification?

Notification
Log
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Example-Driven Architecture
Workflow Examples Drive API

System Under Test

on|| Configure
Workflow| | Vorkflow ~ )| Notification

Keyword Threshold
EelmEE Interpreter

Process Transaction
iﬂ> (including:

Do We Notify and
How to Notify)
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Example-Driven Architecture
... but not Component Structure

System Under Test

on|| Configure

Workflow Notificati
Workflow otification
Eximmanial | KEYWOrd j> Threshold System Under Test

Notification pfter

Rule Example i'> Process
— Transaction

Notification

ethod Example
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Example-Driven Architecture
Rules Examples Drive Component Dev’t

System Under Test

Notification
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Example-Driven Architecture
Rules Examples Ensure Testability
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Example-Driven Architecture
Rules Examples Ensure Testability
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Example-Driven Architecture
Unit Tests Fill in Gaps in Coverage
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Putting it All Together
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"Strategy without tools is
the slowest route to victory.

Tools Without Strategy is
the noise before defeat.”

Sun Tzu

As adapted by
Gerard Meszaros
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Tools (My Prefs Only)
robotframework

- A generic test automation framework

ﬁ.ﬁ

ebDriver
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In Conclusion
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Test Automation Pyramid - Redrawn
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After State — Back to Our Systems Diagram
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After State — Back to Our Systems Diagram
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Benefits

e Defining Examples first helps us understand

— What the system should do

— How it should be structured to ease testabillity
 Using business language for examples

— Reduces opportunities for “lost in translation”
 Developers responsible for automation

— Ensures the design is testable
— Provides immediate feedback on function & testability.
— Reduces duplication with unit tests

 Applicable to new code *and* legacy code
— Start with Workflow or Component tests, not unit tests
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Gerard Meszaros
itake2017@gerardm.com
http://www.xunitpatterns.com

Jolt Productivity Award

Slides: winner - Technical Books

http://itake2017.testAutomationpatterns.com

Call me when you:

 Want to transition to Agile or Lean

e Want to do Agile or Lean better

e Want to teach developers how to test
 Need help with test automation strategy
 Want to improve your test automation

patterns & practices
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Tools Selection

 Tools must support the strategy
— Support business/testers to write specs/tests in business
language
» More or less “natural” language

— Let them write specs before the specs are automated or
the system is built

» This disqualifies Capture & Replay tools

— Can be automated by technical people, later
» Separation of business skills from technical skills
» e.g. Table or Keyword-based tools

— Can be run by anyone, especially developers
» This disqualifies expensive tester-specific tools
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Business Rules Tools - A Sampling
* Fit

— Column Fixture

e SLIM (Fitnesse)

— Decision Table

e Robot Framework
— Parameterized Testcase
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Workflow Spec Tools (my fav’s)

* Gherkin (Given-When-Then terminology)

— Cucumber (various tech-specific implementations)
— JBehave (Java/JVM specific)
— SpecFlow (.Net)

* Other GWT (Given-When-Then terminology)

— Robot Framework GWT

» https://blog.codecentric.de/en/2009/11/givenwhenthen-and-
example-tables-using-the-robot-framework/

 Robot Framework
— Keyword-based Testcases

Resource: Agile Alliance Functional Testing Tools program
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More Complete Survey of Tools

e Agile Alliance Functional Testing Tools
program Yahoo! group

— https://groups.yahoo.com/neo/groups/aa-ftt/info

e Agile Alliance Functional Testing Tools
spreadsheet

— https://docs.google.com/spreadsheet/ccc?
key=0Apag_J97I13CTdHROWS1sZGFVaFAOdEpXYWRq
LXBxV3c#gid=1
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