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2017: HPE Enterprise Services group spin off and merge
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Main Customers

vodafone

—Development

_QA
—HPE is the integrator for
Vodafone Hungary
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Magyar
Telekom

—Development

—QA

—Vendor consolidation



Testing and automation
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Lifecycles: Waterfall model

Requirements [ e
\
Design Ifl> Software architecture
—
Implementation > ssievar:
—
Verification
—

Maintenance

Source: https://en.wikipedia.org/wiki/Waterfall model
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—This is a very old approach.
Nowadays it should not be
used

—Testing is very separated

—Usually test automation
doesn’t appear in Waterfall
models


https://en.wikipedia.org/wiki/Waterfall_model

Lifecycles: V-model

2ngoing
Support

Requirements | Review/Test »| Operational
Analysis Testing
High Level »| Integration
Design Testing
Detailed > Unit

Specifications Testing

Coding

Source: https://harmonicss.co.uk/project/the-death-of-the-v-model/
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—V-models help to separate testing levels
E.Q.:

— Unit/Modul Testing
— Integration testing
— Operational/System testing

— It is common that you may find V-model
based structures at enterprises that are
not fully Agile

—The need of Test Automation usually
appears


https://harmonicss.co.uk/project/the-death-of-the-v-model/

Lifecycles: V-model with Agile component

Current development lifecycle:

5= 1 D 1D 1\

—
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—A V-model Agile mixture
usually emerges when the
Development is Agile (Sprint
based), however the whole
enterprise is ,0ld fashioned”.

—The complexity and the
sprinting velocity usually
needs automation



Lifecycles: DevOps: Pipeline based automatic testing

Continuous Continuous :
Continuous

operations

integration delivery and
and testing deployment

—
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Capability Maturity Model Integration

[ Optimized
@ Measured

Effective knowledge
. Collaboration-based shaping and individual
% Deflned poocesses are ampnuegment
measucred to identify
& 8 : inefficiencies and
&2 Managed Collaboration, shaced bottlenecks
decision making and
accountability Self-secvice
% Initial heneged. Collect and analyze automation,
communication, some SeEoicn of the solf-lguning using
Pooc. “8d o shared decision making automated peocesses an;%yt;cs 9nd.
communication Centeal automated and measure against BALS-LoRRETRL
and coocdination processes accoss the the business goals
Siloed automation, no application lifecycle
central infrastructuce

No automation

Unpredictable,

uncontrolled
reactive processes

—
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Test Automation
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Functional Test Automation

Technical Non-technical

Functional test automation

DevTester
Works only in the languages
and IDE that developers use

Test automation engineer
Builds frameworks; comfortable
with creating test automation

Subject matter expert (SME)
Non-programmers; contribute
via a key word or scriptless
approach to test automation

Agile automation engineer Business analyst/tester
More technical than the automation Focus on defining the test flows; not
engineer; QA isn't a different silo able to code complex automated tests

—
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HPE Unified Functional Testing
UFT 12.5x

—Functional testing tool
—Specialized in GUI testing and out of the box API testing automation
—Integrates well with other HPE product

—
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UFT GUI Test

£2 HP Unified Functional Testing - ChUsershbrajererniDesktop UFT_Tutorial_Tests\NET Tutorial\Baok Flights EI@

Some features:

@ File Edit Wiews Search Design Record Run Resources ALM Tools Window Help

F New -~ B4 0pen - + Add Pe@eb-l2-laATean-08-7E

Toslbax MERA ook Flights X [NESteTTs o || Fepeis T < — TeSt FIOW

L=+

(=]

= ® O - W
SN E, L NF Showparameters: | Links only @ Action Settings Walue

— Action Structure with Action

CilsersvhrojererniDesktnp

I-‘ Start ,-I Location SUFT_Tutorial _Tests'MET TutorialhBook P aram ete rS
N~ FlightshActionl

Reusable v

— Data-driven approach (Test
—— iterations) with Data Tables

Flight Firnder

—Record and Replay

Select Flight

— Object Repositories and Object
Spy

—Reusable components

Data - X

5| —HPE product integration E.g.:

A B C D E F G H 1 J K L 1} N 0 P Q R S L M

Flight Confirmation

3] Solution Explorer | |T Toolbox

.‘
BEPILT S PPN Y

Global A Login A Flight Finder A Select Flight A, Flight Confirmation i
EEl Data | g Errors [ Active Screen

—
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UFT learns GUI objects
(GUI Test only)

—The default GUI Test development workflow steps are:
—Record, Replay and Enhance

—UFT creates an Object Model when it learns GUI elements

—ODbject identification is done by properties:
—Mandatory properties E.g.: Object Class Type, unigue name, unique ID
—Assistive properties
—Optional ordinal identifiers

—
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UFT GUI Test: Test Object Properties

(GUI Test only)

—1'Vizual relation identifier

Yizual relation identifier settings
—I Ordinal identifier

Type ., Value
=l sdditional details

Enable Smart dentification

o Ohbject Repository Manager - [Repositongd] | = || [=] |@
E:, File Edit Ohject Wiew Tools Mindow Help - F X
M- = e Lol cbum s LSl G
- TestObjects Object Propertes
& ‘welcome: Mercury T
=1 [ welcome: Mercur p Tourg N arne: uzertame
|| Signel
<7 passwor d Clazs: WwebE dit
g —_——T—]—
= Eheckﬁnintandl]utputl]hiﬂcts Test object details |i”£”9|
Mame Wal
= Dezcnption properties
lype text
name uzert ame
htrnl tag INPUT

[Mone. Click to add]

Mone

True

—
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—UFT creates an Object Model

—Test Objects are stored in Object
Repositories (OR)

—Object Identification properties can be:

—Mandatory properties
—Assistive properties
—Optional ordinal identifiers
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UFT GUI Test: Descriptive Test Object identification
(GUI Test only)

— Static. You list the set of properties and values that describe the object directly in a VBScript
statement.
Format: property:=value pair E.g.:
Browser("Mercury Tours").Page("Mercury Tours").WebEdit ("Name:=Author", "Index:=3").Set
"Mark Twain”

—Dynamic. Basically you create a Properties collection object. This object is used for
identification during test run.

—
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UFT API Test

&% HP Unified Functional Testing - C\UserstbrojererntDesktopt UFT_Tutarial_Tests\NET Tutarial\Book Flights Web Service

@ File  Edit  View

+ fdd 2 | B B » ~ &
O X

Search Dresign Run ALk Tools Window Help

= Mew E‘Open ‘_j iT Ffl' =2

Toolbox

Showe pararneters: | Links only L=l
Local Activities l:'

“Web Services r/".--
{ Start )|
Standard Activities g

Flow Cantral
Miscellaneous ~Q USRI
String Manipulation

Systern 4

Wath %, GetFlights
Date/Time
File
Datahase & CreateFlightOrder
FTP A48

Metuork

Java

End )

7] Salution Explarer | T Toolbax
Data
H~
4 [ CurrentTest
4 M WS _Flights
B WS Flightslinput
B WS Flights!Output
BE WS Flights!Sheet3

EA Data | [&] Output g Errors

Al

Properties

GetFlights
O 9 = & § 0 &
R &

[ Grid | [ Text | wir Load 3L

Input Yalue

Envelope

[
JE| (array) 4+
i Load XL
Checkpoints Yalidate Expected Yalue
Enwvelope =
& farra 4 =
o

) [3Path

~ | Send Request to Service ) Walidate structure Walidate

—
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—Test Flow is designed on

the canvas
—Standard Activities

—Custom Activities,
Custom Code (C#)

—Activity Parameters
—Activity Checkpoints
—Data-driven approach
—Built in Result

—HPE Software
Integration
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UFT GUI Test mini demo

Scope:
— Object Spy
— Record and Replay

—
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Testing with UFT engine

Technical

Functional Test Automation

DevTester
Works only in the languages and IDE
that he Developers use

'

Agile Automation Engineer
More technical than the reqular
automation Engineer, QA isn't a
different Silo

Test Automation Engineer

Builds frameworks and is comfortable with
creating test automation in UFT and some skill
using other languages

Non-technical

Subject Matter Expert (SME)
Non-programmers who contribute to the test
automation process via a keyword-driven or
scriptless approach to test automation

v

Business Analyst/Tester

Focus on defining the STP, test flows and needed
coverage, not able to code complex automated
tests

—
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IDE level QA testing
Acceptance Test Driven Development (ATDD)

— A more technical approach
—The tests are visible in the IDE
— Development is verified by automated test that are implemented in the IDE
—E.Q.:
— ATDD with Cucumber framework based Gherkin tests

—Information: https://cucumber.io/docs/reference
—Visual Studio integrated solution: http://www.specflow.org/

—

Hewlett Packard
Enterprise

21


https://cucumber.io/docs/reference
http://www.specflow.org/

Mini SpecFlow demo

—Show where Gherkin test specifications appear in Visual Studio
—Show where the automation code of the tests appears
—Show what is the test target

—
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HPE Lean Functional Testing (LeanFT)
IDE level testing with the UFT engine

—HPE Lean Functional Testing (LeanFT) is a powerful and lightweight functional
testing solution built specifically for continuous testing and continuous
Integration.

—LeanFT integrates the UFT Runtime Engine with supported IDEs. It allows the
developers to create and run GUI tests in their IDE, e.g.: Visual Studio.

—
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Testing frameworks

Lets step back for a moment
What do we need for testing?
—Store test

—Configure tests

—Run tests

—Store and analyze run results
—Store requirements

—Build test coverage

—efc.

—
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HPE Application Lifecycle Management

HP ALM framework

Y Dashboard
I Management
£ Regquirements
¢ Cloud Settings
Testing

Test Resources

Ji=5 Business Components
= TestPlan

| TestlLab

B Build Verification

g2 Timeslots

Test Runs

. Lab Resources

B Defects

:El Performance Center

@ Development

£

£

L

L

o

L

£

£

—
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—ALM is a complex lifecycle management framework where you
can handle defects, releases, build, manual and automated
tests, analyze progresses, make logical links, etc.

—The ALM framework has several abilities, including testing
framework capabillities

—You can store, configure and run automated tests and it’s test
data in ALM

—Business Process Models can be imported into ALM
— Automated tests can be linked to requirements and BPM paths

—UFT can build an ALM connection. These tools can work in an
Integrated way.

25



Business Process Testing (BPT)

A more non-technical level approach

Technical =

DevTester
Works only in the languages and IDE
that he Developers use

v

Agile Automation Engineer
More technical than the regular
automation Engineer, QA isn't a
different Silo

l b
sy o
- -~
- E‘l.-_,

-

Test Automation Engineer

Builds frameworks and is comfortable with
creating test automation in UFT and some skill
using other languages

N =- Non-technical

Functional Test Automation

Subject Matter Expert (SME)
Non-programmers who contribute to the test
automation process via a keyword-driven or
scriptless approach to test automation

v

Business Analyst/Tester

Focus on defining the STP, test flows and needed
coverage, not able to code complex automated
tests

—The design is usually based on Business Process Models

— It is a Business Component and Flow based implementation

—
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Business Processes

—The ability to so successfully execute a business process is mandatory in
complex, integrated systems

—Processes can be modelled with BPM tools
—BPM models can be stored in ALM

—BPM Components and BPM Paths can be test automated with the Business
Process Testing framework

—
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Business Process Testing with UFT and ALM

—
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3

3

Start

OrderFlow [1]

(! LoginScript [1]

X

F‘ SearchAndSelectFlight
|
X

Lx] FlightDetails [1]

X

End

—With BPT we can build:
—Business Components
—Flows (contains components)

—Business Process Tests (contains
flows and components)

—BPT components can be
parameterized and chained

—|t Is a modular, components based
framework that supports business
process testing (both GUI and API
components are available)

28



HPE LoadRunner
Performance testing with LoadRunner 12.5x

—
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LoadRunner main components

VuGen

— Captures end-user business
processes and creates an
automated performance
testing script, also known as
a Vuser script.

—
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Controller

—Organizes, drives, manages,
and monitors the load test.

Analysis

—Helps you view, dissect, and

compare the results of the
load tests.

30



General LoadRunner workflow

- N / R
VuGen > | Controller | | >
- J N )
« Coding, modeling « Performing multithreaded « Evaluating and comparing

- Unit Testing tests (design and run) results

e Saving run results

—
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VuGen Workflow

—
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VuGen web protocol example

//[Extract dynamic URL from triggered Response to handle redirection and further parameter parts
web reg_save param("RedirectedURL",

"LB=Location: ",

"RB=\r\n",

"Ord=2",

"Search=Headers",

LAST);

web submit_data("queriesMain.jsp”, _ o
"Action=http:// argetURLPart?/querles/querlesMaln.jsp",
"Method=POST",

"RecContentT /peztext/html",
~ "Referer=http:/

erles/guerlesMaln.Js
"Snapshot=t9.inf",
"Mode=HTTP",
ITEMDATA,
"Name=USERNAME", "Value=vfh{EnvNo}", ENDITEM,
"Name=PASSWORD", "Value=amdocs{EnvNo}", ENDITEM,
"Name=APP_ID", "Value=RM", ENDITEM, _ _ -
"Name=target", "VaIue=httB://iETargetURLPart}/querles/querlesMam.Jsp", ENDITEM,
"Name=x", "Value=31", ENDITEM,
"Name=y", "Value=9", ENDITEM,
LAST);

—
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TargetURLPart}/UamsForms/LoginForm.jsp?APP_ID=RM&target=http://{TargetURLPart}/qu
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VuGen TruClient exapmle

HP - United States | Laptop Computers, Des... | =+ |

V1 [ © Navigate to "hitp:www.hp.comi® ]

4 ® Click on|hg S El 3 HHO d image
v 6 ® Click on[HP ENVY dvét 72 ad.. | image
va ® Click on| Customize & Buy| button

Functions @

e

=

E)
X0Q|00]

2 Wait for Object

2 Generic Object Action

© Generic Browser Action

% Call Function

» Flow Control

» Miscellaneous

Hewlett Packard
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-MYHP
ion ».
o I Shop for Products &
- & Services

Shop HP
for home

Laptops
Desktops
All-in-One PCs
Printers

Ink & Toner
Monitors
Coupon Deals

Cre

Explore & Support &
reate Drivers

Everyday PCs
from just $34

HP Newsroom HP Helps Diversified Agency Services Transition to Cloud Data Center

S5 United States

Mobile Version

Home | AboutHP | Resources I
Support & Drivers | HPLabs | Jo
Recalis & Replacements | AdChoices | Privacy Statement | Terms of Use | © 2012 Hewlett-Pac

—Main features:
— Record and Replay

— Modelling interaction with Toolbox
Activities

—JavaScript coding options

— Supports wide range of
parametrization

— Conceals complex coding
challenges

— Main components:
1. TruClient Development Window
2. Toolbox
3. Browser Navigation Bar
4

. Application Browser Window
Inside VuGen

Development Windows Status
Pane

o1



VuGen TruClient exapmle

—TruClient Steps are

»  StepStarted basically collections of
T Actionstarted well configured events and
J expectations
DOM Content Loaded

Step Sync Network Completed

Step Completed

Event Types After Step Ended
[ Transaction events

B Step events

[l Either transaction or step event

—
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LoadRunner Transactions

—LoadRunner Transactions are logical blocks defined by the developer
—Transactions have duration and status (PASS, FAIL)

—Response times are measured with transaction time calculations

—Load KPIs are defined by the number of occurring transactions and other
metrics.

E.g.

—Hit/sec

—Passed transaction/sec
—Falled transaction/sec

—Calculated correlation between the number of transactions and the server
resource usage

—
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Controller: Design

HP LoadRunner Controller - Fitnesse_Scenariol.lrs - [Design{1}]

File ‘Wiew Scenario Resulks Diagnostics Tools Help

IS[=] 3

DEH &2 23

Scenario Groups

-

B & % & o % & I
Group Mame Script Path | Quantity | Load Generato, |
| fitnesse_test_1 DM sershdavid sulyswork\LoadRunner\Fithesse'Wl Gen\Fithesse_Test 1 localhost
4 1
Scenario Schedule
& e b j SRR 5]
Schedule Mame: IScheduIe'I ﬂ Interactive Schedule Graph
Schedule by: & Scenario " Group 24
Legend
Fun Mode: [ - ¢ gasc
Real-warld schedule srherle 20 [7 — Global Schedule
Global Schedule 16
n
i ] Total: 20 Yusers 3 12
=)
Actioh | Properties = g
Initialize Imitislize each Wuzer just before it s
Start Vuszers Start 20 uzers: 2 every 000015 (HH:MM:55) 4
Ciuration Fiur for 00:10:00 [HH:kM:55) W] ! ! ! ! ! ! ! ! ! ! ! ! ! | )
Stop Yuzers Stop all Yusers: 5 every 00:00:30 [HH:MM:55] 00:00:00 00:02:00 00:04:00 00:08:00 00:08:00 00:10:00 00:12:00 00:14:00
I__ 00:01:00 00:03:00 00:05:00 00:07:00 00:05:00 00:11:00 00:13:00
Time

Run | Diagnostics for J2EE/NET |

—
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||L& Auto Collate Results

—Creating performance
profile

—Setting concurrent
VUsers

—Setting ramp up logic

—Selecting VuGen
scripts

—Selecting
LoadGenerators
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Controller: Run

HP LoadRunner Controller - ESB_Scenario_1.Irs - [Run]

File W%iew Scenarioc Monitors Results Diagnostics  Tools  Help
Bed &3 PrEkBE(o8

Groups
Group Mame Down | Pending
1 10 a
|ESE_Perfor] 10

[=  Start Scenario

Rezet

Wusers...

#5° Run/Stop Wusers. . |

Scenario Status

Funning Yusers 0

5t 5 —
.—-°'°| Elapsed Time 00:00:00 [hberomess)

Hits/Secand 0,00 [last B0 sec)

Pazzed Transactions _Q (o} |
Failed Tranzactions 0 (o}
Erors 9885 Q,
Service Vitualization OFF (o}

- Trang Responze Time
- Tranz/Sec [Pazsed) 61,2

- Trans/Sec [Faled Stopped) 51 4
- Tatal Trans/Sec [Pazzed) 40,5 4
[=-web Resource Graphs

) 30,6

- Hits per Second
20,4 o
- Thraughput T I
- HTTP Responses per Second 10,2 § e SR IR S S S
o . & il

Available Graphs i‘ UhIX Resources - whole scenario
- User Defined Data Paints ;I 102
- Error Statigtics 91,8 4
- ugers with Erars TE
= Trangaction Graphs - '
o P 1.4

& & oo@ 0o

g

& g @ & 9 & & © w6 o & A& 0 8 2

- o o o @
@ R e o a® o o L
o 3 ] -
*ww&wmmm
P o =
1 2 i . P

- WwebSocket Statistics E

PR
T |

- Panes Downloaded per Second T 00:00: 30 00:01:00 00:01:30 00:02:00 00:02:30 00:03:00 00:03:30 00:04:00 00:04:30 00:05:00 00:05:30
| | > Elapsed Time (Hour:Min: Sec)
Color IScaIe |Measurement |Machine |Ma:-c |Min |Avg |Std Last Ij’
Design Run Diagnostics for JZEE/ NET |
| | | ||La Auta Collate Results ;
—
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—Start, stop Scenario

—Runtime monitoring

—KPI: response times,
transaction numbers

—Error messages

—Interacting with test

—Changing VUsers
during test



Analisys

¢i3HP LoadRunner Analysis - R4_ESE_Confi

_0-Control_4_200¥U_10

File Edit W“iew Graph Reports Tools Windows Help
ABER ok |a v ®G 9 v L weB B KR
|Session Explarer R | Surrary Repork | Running Yusers | Hiks per Second | Throughput | Transaction Summary — Average Transa... Response Time | R<4_FSE_Config_0-...10.2014 10 4 b = i
B-% =00y . .
— Average Transaction Response Time &
E|-- R4_ESB_Config_0-Contral_4_200%U_10min.ra n
= E Reports 24 E
2] Surnmary Report 20 ] &
|:_':| R4_ESE_Caonfig_0-Config_<_200%U_10min )
= Graphs S =]
----- [1h] Running Wusers - 28 4 i
[i] Hits per Second E 26 3 =
[il] Throughput 8 24 ] g
[1h] Tramsaction Surnary & o
D Average Transaction Response Time a 223 o =[] ]
k= 204 o & a
= a o
a 15
w a
5 154 ! a8
o o
£ 14 ]
o H 8
1 | I3 | -
- =z 10 o/ B o
|Pr0pertles o | = o -
0 S 3
ne | . 5
= Properties o
Drezeription Dizplays the average time ta 4
Filter Tranzaction End Status = [Pa 24
Giranularity E4 Seconds 0. ’ ’ ’ v ’ v ’ ’ ’ ’
Group By Fiesult Mame 05:00 10:00 15:00 20:00 2500 30:00 35:00 40:00 45:00 50:00
Meazurement BreakDowr Elapsed scenario time mm: ss
Title Average Tranzaction Fespol
| Legend 1o
Ima e B & B0 %= H
E|Col[=]|5cale [=]|Measurement [=]|Graph's Mini[= || Graph's &we = | Graph's M a:[ = || Graph's Mec [+ | Graph's 5td.[+]
1 getRetentionD atav2: Config_0_R4_ESB_200WU_"| 2,852 14,301 28,097 12,978 E.818
1 getRetentionD atav2:Config_4_R4_ESB_200WU_"|1,529 13,884 35,083 13,397 7 4E1
Displays the average time taken to perform kransactions 1 queryFleetD ata1:Config_0_R4_ESB_2000/U_10r|0,163 11,783 26537 10111 7285
during each second of the load test. This graph helps you 1 queryFleetD sts\1:Confia_4_R4_ESB_200vU_101 0,145 11535 2.6m 1,127 7722

determine whether the perfarmance of the server iz within

||52= Controller Sutput Messages |

HAr W E T

[]

|® Complete data |

—
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—Evaluating results

—Cross result
evaluation

—Looking for
correlations

—Automatic
compare

—Selecting graphs

—Generating template
based reports
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Summary

—Automation in general is mandatory in the 21°st century. Relying only on manual
testing or forsaking QA testing can lead to inappropriate quality.

—HP and HPE have complex tools and solutions supporting test automation.
Professional tools and frameworks are essential for success through the
enterprise. It is important to chose them well.

—It Is also important to chose the right tool for your business. Enterprise level
tools and solution might not be good choices for small businesses.

—
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Sources
Product documentation (public):

— http://uft-help.saas.hpe.com/

— http://leanft-help.saas.hpe.com/

— http://Irhelp.saas.hpe.com/

— http://alm-help.saas.hpe.com/

Downloads:

— HPE UFT Demo version: http://www8.hp.com/in/en/software-solutions/unified-functional-automated-
testing/

— HPE LoadRunner: http://www8.hp.com/uk/en/software-solutions/loadrunner-load-testing/try-now.html

— HPE ALM Trials: http://www8.hp.com/uk/en/software-solutions/alm-software-development-testing/try-
now.html

— ALM Business Process Testing time limited demo license is available from HPE license partners

—
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http://uft-help.saas.hpe.com/
http://leanft-help.saas.hpe.com/
http://lrhelp.saas.hpe.com/
http://alm-help.saas.hpe.com/
http://www8.hp.com/in/en/software-solutions/unified-functional-automated-testing/
http://www8.hp.com/uk/en/software-solutions/loadrunner-load-testing/try-now.html
http://www8.hp.com/uk/en/software-solutions/alm-software-development-testing/try-now.html

HPE Open positions

—Search for Budapest, Hungary: http://careers.hpe.com/

—
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Thank you

david.suly@hpe.com
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