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Continuous Testing Report 2020: Key messages 1/2

Clear signs of alignment of CT efforts with business outcomes, but lack of skilled practitioners a challenge
* 40% respondents measuring CT effectiveness via a) user feedback, adoption of new functionalities, and b) business KPIs like ROI/ROE
* 49% use data from the pipeline and production to assist in designing their test strategy

*  62% cite challenges finding skilled professionals to build their continuous testing strategy

Artificial intelligence in continuous testing
* 42% cite advanced use cases in CT, including predictive test selection and optimization (as one of the top 3 types)
+ 36% say skills in data analysis are a focus area in 2020, 33% seek skills in testing Al systems

*  41% optimizing test schedules, and 40% release risk prediction.

Organizations are struggling to make shift-left a reality
» 35% say that very little or no testing is done by non-dedicated testers
* More than half (56%) say in-sprint testing is a challenge

+ Teams still struggle with fundamentals of CT with little to no year-on-year change with: clarity of requirements, test data, test environments,

complex test configuration
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Continuous Testing Report 2020: Key messages 1/2

Shift-right gains momentum but maturity levels still low
« 39% of respondents say they use crowd testing. Chaos testing: 32%. Testing in production: 45% (no change from 2019)
« Since production data is typically voluminous (impossible to process manually) testers now need to develop skills in data analytics, mining and ML

* 43% use production data to measure the effectiveness of CT processes

Test organization: Hybrid COEs pave the way to continuous testing
*  40% say testing is still mostly supported by a specialized quality engineering (QE) team
+ To support the democratization of quality, many organizations are maintaining a hybrid model
+ Hybrid approach: QA expertise at the heart of every dev team working alongside a central quality engineering office. We see teams adopting a

hybrid approach in the transformation to continuous testing

High autonomy impacts standardization, collaboration and QA ownership
* Focus is on quality-at-speed, efficiency, but gaps in end-to-end automation, orchestration, visibility, coordination are challenges
« As core testing teams get replaced by embedded developer/feature teams, orchestration in agile and DevOps needs more attention
* QA expertise must be embedded in these integrated teams to avoid serious business risks (velocity, volume, costs)

« Constraints on right-skilling, provisioning of frameworks and tooling must be addressed through a centralized enablement/empowerment team
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Online survey and some
telephone interviews

Senior decision makers
from large, enterprise
organizations globally
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Section 1
Continuous testing
strategy



Current state of continuous testing maturity

® I 2020 Total
b
2
[~
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=R
™~
2
o
Some teams Many teams Continuous We are We have not
have adopted : have adopted : testing is fully : experienced in : begun adopting
continuous continuous integrated into - continuous the process
testing : testing : our software ©  testinganditisa
: delivery lifecycle part of many
' development
projects

Q1. What is the current state of Continuous Testing maturity in your organization? Single coded question
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Continuous testing practices used

W 2020 Total
Testing in production I, 45%

Monitoring our CT pipeline to improve release
processes and make test cycles more efficient

Using analytics from operations to determine
or optimize test coverage

Using a model-based approach to optimize our test
coverage with the minimum number of test cases

Incorporating non-functional testing in
the CT process

Q2. Please indicate the Continuous Testing (CT) practices currently being used or the ones you are planning to adopt in 20207
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How challenging each topic is when implementing CT - 2020

M 7 Extremely challenging M6 W5 W4 W23 W2 1 Mot challenging at all

Assessing the performance of our apps/systems

from an end-user standpoint 3%
Designing and maintaining meaningful test pp— 15% | 10% BuEETH
cases that align with end user expectations - - B

Automating functional testing, e.g. Ul 7% 15%  11% 7%

Finding skilled professionals to build our CT strategy 6% 20% 15%  10% (%30

Achieving in-sprint testing

Getting visibility throughout the development lifecycle

Embedding non-functional testing as part
of our pipeline

Accessing test environments and test data on-demand

Q3. On a scale of 1 - 7 (where 1 = not challenging at all and 7 = extremely challenging), how challenging is each topic when it comes to implementing
Continuous Testing?
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How challenging each topic is when implementing CT - 2019

M 7 Extremely challenging M6 W5 W4 W3 W2

Assessing the performance of our apps/systems
from an end user standpoint

7 Point Rating

1 Not challenging

Scale

atall

Embedding security testing as part of our pipeline

10% 6%

Designing and optimizing meaningful test cases

Automating functional testing

Getting the right coverage of end user expectations
and requirements in the test set

10% 5%

Getting the right test data on time

8% 5%

Getting visibility throughout the development lifecycle

10% 5%

Accessing test environments on-demand

10% 6%

3%

Q3. On a scale of 1 - 7 (where 1 = not challenging at all and 7 = extremely challenging), how challenging is each topic when it comes to implementing

Continuous Testing?

Copgomin®
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How challenging each topic is when implementing CT - 2020 and 2019 trend

Q3. On a scale of 1 - 7 (where 1 = not challenging at all and 7 = extremely challenging), how challenging is each topic when it comes to implementing

Continuous Testing?

Designing and maintaining meaningful test
cases that align with end user expectations

Getting visibility throughout the development
lifecycle

Assessing the performance of our
apps/systems from an end-user standpoint

Finding skilled professionals to build our
CT strategy*

Accessing test environments and test
data on-demand

Embedding non-functional testing
as part of our pipeline*

Achieving in-sprint testing*

Top 3 box — 7: Extremely challenging, 6 and 5

W 2020 Total @ 2019 Total

T 6T %
I 660

*New option in 2020 survey

Copgomin®

sogeti

rartot Capgemini
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Measuring the effectiveness of continuing testing processes

Average number of mentions: 3

W 2020 Total

Production data I 43%

Business KPIs for the application: e.g. return
on investment, return on equity

Defect leakage in production ™ 29%

Q4. How do you measure the effectiveness of your Continuous Testing processes?Multi-coded question

Copgomin®
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Current method for testing digital applications

W 2020 Total M 2019 Total

R :
& E
S = 2 2 |
s < < < :
< < < :
5
- Emn R
. m 0
We use data We manually We assess We use crowd We stick to
from the - collect feedback @ productionlogs testing to ; delivering
pipeline and - fromendusers and crashes - expandourlab  minimum viable
production to ' (Focus groups, ' capacity (e.qg. product
assistin - work groups) - socialmedia
designing our feeds)
test strategy* : : :

*MNew optionin 2020 survey

32%

We perform

chaos
testing*

Q5. How do you currently test your digital applications to ensure they meet real-world requirements? Multi-coded question
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Section 2
The quality englneermg
organization



Development and testing models adopted

Average number of mentions: 2
I 2020 Total

Agile or Agile like I 40%

Don't Follow any structured model 1%

Q6. What development and testing models have you adopted? Multi-coded question
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Development and testing models adopted

‘Agile or Agile like’
M Respondents selecting ‘Agile or Agile like’

Agile or Agile like I, 100%

Don't follow any structured model 0%

Q6. What development and testing models have you adopted? Multi-coded question
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Development and testing models adopted

‘Our own model or principle’
B Respondents selecting ‘Our own model or principle’

Our ownmodel or principle . 100%

Don't follow any structured model 0%

Q6. What development and testing models have you adopted? Multi-coded question
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Development and testing models adopted

‘BDD’

I 2020 Total

BDD (Behaviour Driven Development I, 100%

Don't follow any structured model 0%

Q6. What development and testing models have you adopted? Multi-coded question
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Current test organization

Testing is mostly supported by a specialized
quality engineering team

We have a centralized test environment
management team

Operational control over testing delivery and
outcomes is handled by a specific team or person

Testing is directly handled by autonomous
Agile teams

End-to-end testing is addressed by a team of
end-to-end spedcialists

Little or no testing is done

Average number of mentions: 2 M 2020 Total

I, 40%

Q7. How would you describe your current test organization? Multi-coded question

Copgomin®

geti

rartot Capgemini
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Current test organization

Average number W Respondents selecting 'Testing is mostly supported
of mentions: 2 by a specialized quality engineering team'’

Testing is mostly supported by a specialized
quality engineering team R 1 00%

We have a centralized test environment T
management team

Operational control over testing delivery and
outcomes is handled by a specific team or person

Testing is directly handled by autonomous —
Agile teams %

End-to-end testing is addressed by a team of I 319
end-to-end specialists

Little or no testing isdone A 20%

Q7. How would you describe your current test organization? Multi-coded question
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Current test organization

W ‘'We have a centralized test
environment management tearm’

We have a centralized test environment
S 100%

management team

Testing is mostly supported by a specialized
quality engineering team

Operational control over testing delivery and
outcomes is handled by a specific team or person I— 38%

Testing is directly handled by autonomous . 359
Agile teams

End-to-end testing is addressed by a team of . 327
end-to-end specialists

Little or no testingis done [ 17%

Q7. How would you describe your current test organization? Multi-coded question
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Current test organization

M Respondents selecting 'Operational control over testing
delivery and outcomes is handled by a specific team or person’

Operational control over testing delivery and
; i .
outcomes is handled by a specific team or person 100%

We have a centralized test environment

management team I 41%

End-to-end testing is addressed by a team of
end-to-end specialists — A%

Testing is mostly supported by a specialized N
. Y . (1]
quality engineering team

Testing is directly handled by autonomous . 359
Agile teams

Little or no testingis done A 26%

Q7. How would you describe your current test organization? Multi-coded question
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Testing done by non-dedicated testers

Be W 2020 Total
o
A~y
: R
: N
: hal
: R
: o
: X
=3 : <
~ : I
H _ | | :
None Very little Some Almost All All Testing

Q8. How much of your testing is done by non-dedicated-testers? Single coded question
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Skills important in coming year

Rank 1/2/3 M 2020 Total

Security testing I 37%

Test automation patterns,
principles, practices

General testing methodologies I 19%

Q9. In your test organization, which skills are you most focused on in the coming year? Please select the top 3. Ranking question
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Skills important in coming year

Security testing

Rank 1 only ™ 2020 Total

Test automation patterns,
principles, practices

General testing methodologies

Q9. In your test organization, which skills are you most focused on in the coming year? Please select the top 3. Ranking question

Copgomin®

sogeti

rartot Capgemini
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Section 3
Requirements
and design




Current approach to requirements gathering, analysis and engineering

I 32 %

I — 31%

Full dynamic modelling
approach, with strong
integration into other

lifecycle tools

W 2020 Total 1M 2019 Total

27%
26%

23%

S

| | :

Via a tool (e.g. project

; Full dynamic
© requirements modelling, management), but
- capturing dependencies, E in a relatively
' . static/standalone manner

conskraints, etc

19%
20%

Mostly done via
paper, whiteboards
and/or Office
documents

Q10. How would you sum up your current approach to requirements gathering, analysis and engineering? Single-coded question

In association with: 9 BROADCOM
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Frequency of requirements that need clarification

N
[=e]
m
2
I~
™~
All of the time - Most of the time
we always have - -wespenda lot
to go back for : of time going
additional : back and forth
clarification :

27%

Some of the time
- some are right,
some are unclear

R

[Fa]

Rarely - we have
great alignment
in this area

M 2020 Total

B 3%

Never - this isn't
a problem in our
organization

Q11. How often do requirements need clarification to get alignment between the business and development? Single-coded question

Capgomini@ | sogeli
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How challenging each topic is when ensuring test case coverage - 2020

7 Point Rating Scale

B 7 Extremelychallenging M6 W5 M4 W3 W2 1 Mot challenging at all

We generally end up with far more
test cases than we need, with lots of
overlap and redundancy

Maintaining appropriate test coverage as

business requirements change 4%
Despite best efforts, we
frequently end up with gaps 39,

in our test-case coverage

Q12. On a scale of 1 = 7 (where 1 = not challenging at all and 7 = extremely challenging), how challenging is each topic when it comes to ensuring test case
coverage? Single code per statement
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How challenging each topic is when ensuring test case coverage - 2019

7 Point Rating Scale

M 7 Extremely challenging M6 W5 W4 H3 W2 1 Not challenging at all

We generally end up with far more
test cases than we need, with lots of
overlap and redundancy

5%

Maintaining appropriate test
coverage as requirements
change is a big challenge

" In-sprint’ requirements changets
make test coverage maintenance
particularly hard

Despite best efforts, we
frequently end up with gaps
in our test-case coverage

Q12. On a scale of 1 = 7 (where 1 = not challenging at all and 7 = extremely challenging), how challenging is each topic when it comes to ensuring test case
coverage? Single code per statement
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How challenging each topic is when ensuring test case coverage - 2019 and 2020 trend

Top 3 box-7: Extremely challenging, 6 and 5
W 2020 Total M 2019 Total

Maintaining appropriate Le St |, 65%
coverage as business

requirements change T 61

Despite et O, W . 56%
frequently end up with gapsin o
our test-case coverage M 0%

We generally end up with far more - . 5 5%
test cases than we need, with lots of

overlap and redundancy EEEE— 56 %

Q12. On a scale of 1 = 7 (where 1 = not challenging at all and 7 = extremely challenging), how challenging is each topic when it comes to ensuring test case
coverage? Single code per statement
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Section 4
Test orchestration



Most important test orchestration capabilities

Average number of mentions: 3
M 2020 Total M 2019 Total

Automated testing G 36%
cycles/automated toolchain Y 35%

Complete audit trail of testing activities from I 36%
development through production I 35%

and efficiency*

Fast feedback loops on test results I — 33%
supporting in-sprint testing I 33 %

Release health reports 27
*New option in 2020 survey I 2T %

Q13. What test orchestration capabilities are most important to you? Multi-coded question
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Frequency of deployment of a new build

M 2020 Total 2019 Total

. 31%
I 32 %

I 10%
I 1%

=®
o

I 14%
Y 13 %

-5
. : : : o

Several times per Hourly Daily Weekly Monthly - Less often than
hour ; ; ; } : monthly

Q14. How often does your team typically deploy a new build? Single-coded question
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Challenges to test orchestration

7 Point Rating Scale
M 7 Extremely challenging M6 W5 W4 H3 W2 1 Mot challenging at all

Release complexity: releases often involving multiple
applications with dependencies and different
technology with potentially conflicting resources.

Standardizing and automating the release
processes (e.g. configuration of applications)

Understanding what needs to be tested 29 10% | 10%

Identify the bottlenecks by gathering
data across the entire release pipeline

11% 1%

Coordinating and sharing knowledge across the
Continuous Delivery/Continuous Testing toolchain

Q15. On a scale of 1 = 7 (where 1 = not challenging at all and 7 = extremely challenging), how challenging is each topic when it comes to test orchestration?
Single-code per option

L] L] °
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Addressing advanced use cases

Rank 1/2/3 W 2020 Total

Use predictive test selection
and optimization D —————————————————————————

Optimize test schedule and
effortin a risk-free manner

Correlate user behaviour with
; ; .
requirements to define test strategy 40%

Rate an app’s trustworthiness  I—— 29%

Q16. Which advanced use cases are you able to address or planning to address in 2020? Please select the top 3. Ranking question

L] L] b
Capgwu‘ ‘ Sogetl Copyright © Capgemini, Sogeti and Broadcom 2020. All Rights Reserved. In association with: 0 BROADCOM
i@

rartot Capgemini



Addressing advanced use cases

Rank 1 only m 2020 Total

Use predictive test selection
and optimization

TR A1 6%

T DO . 15%

requirements to define test strategy

Optimize test schedule and
effortin a risk-free manner

Rate an app’s trustworthiness I 7%

Q16. Which advanced use cases are you able to address or planning to address in 2020? Please select the top 3. Ranking question
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Section 5
Lifecycle




Current level of automation

Complete - All kests are automated
and embedded in the SDLC.

High - most tests are autormated
and embedded in the SDLC

L Medium - a fair number of our
tests are automated and
embedded in the SDLC

Low - we are just starting the
process ko embed testing in
the SDLC

J Planning - most tests are still
rmanual, but we are planning ko
adopt CT practices

End-to-end Integrationé Security API éPerFormanceé Functional
testing © testing ° testing : testing testing :  testing

Q17. What is the current level of automation for each of the following: Single code per option
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Section 6

Test data




Test data practices adopted and planned

Test data coverage is optimized (what to test,
how much to test, when to stop testing)

Rank 1/2/3

M 2020 Total

Compliant test data to address GDPR
and other regulations

Dynamic test data generation
from production

Test data is fully integrated within
our CT pipeline

The delivery of test data is expedited
through virtualization

Test data can easily be found,
refreshed and reserved

Test data can be aged to
support time-based testing

Synthetic test data is generated
automatically

Q18. Which test data practices have you adopted or planning to adopt as a top priority in 2020? Please select the top 3. Ranking question

Copgomin®

SO

geti

rartot Capgemini
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Test data practices adopted and planned

Dynamic test data generation
from production

Compliant test data to address GDPR
and other regulations

Test data is fully integrated within
our CT pipeline

Test data coverage is optimized (what to test,
how much to test, when to stop testing)

Test data can easily be found,
refreshed and reserved

The delivery of test data is expedited
through virtualization

Test data can be aged to
support time-based testing

Synthetic test data is generated
automatically

Rank 1 only M 2020 Total

Q18. Which test data practices have you adopted or planning to adopt as a top priority in 2020? Please select the top 3. Ranking question

Copgomin®

[ ]
Sogetl Copyright © Capgemini, Sogeti and Broadcom 2020. All Rights Reserved.
ot Capgomini@d

In association with: 9 BROADCOM



Time spent searching, managing and generating test data

Average time spent: 44%

3 W 2020 Total
n
=
O
™l
=
m
T X
(=)}
S ' a
0% ; 1-25% : 26-50% : 51-75% ; more than 25%
; of their time : of their time : of their time ; of their time

Q19. How much time does your team allocate to searching, managing, maintaining, and generating test data? Single-coded question
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Core test data issues

Testing teams are dependent on database
administrators ko get the data they needt

Rank 1/2/3 M 2020 Total

Data is typically spread across multiple
databases

Having to maintain the right test data set
versions with different test versions

Finding the relevant test data in large
test data sets

Lack of integrated test data across
systems and teams

Data is not available on-demand

Q20. Which core test data issues are you still facing? Please select the top 3. Ranking question

Copgomin®

SO

geti

rartot Capgemini
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Core test data issues

Rank 1only M 2020 Total

I ing e Ty S a8 I A g€ I 17%

test data sets

Having to maintain the right test data seC - . 1 6%

versions with different test versions

R e
administrators ko get the data they needt

Data is typically spread across

multiple databases EE— 15%

Lack of integrated test data across
systems and teams

I 14%

Data is not available on-demand S 11%

Q20. Which core test data issues are you still facing? Please select the top 3. Ranking question
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Section 7
Test environments



State of test environment management

We have no ad
hoc or formal

2

M~

process

N
(Fal
oM
X
Lm
o~
X
N
Some teams Many teams Most teams
followaformal :  follow aformal . follow a formal
processforTEM  ©  processfor TEM  :  process for TEM

Q21. What is the state of your Test Environment Management (TEM)? Single coded question

M 2020 Total

14%

A formal process
for TEM is
followed
throughout the
organization

Capgomini@ | sogeli
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Test environment practices adopted or planned

Average number of mentions: 2

I 2020 Total
R
m
[Fa]
B 2
< <
R
[
Yy
Focus on cloud-based Establish a scalable Explore and Implement
provisioning to : shared services team : implement service : self-provisioning
improve speed of : to support test ; virtualization where : solutions based on
provisioning and : environment needs 5 possible 5 containerization

oplimize costs

Q22. Which test environment practices have you adopted or planning to adopt as a top priority in 2020? Multi-coded question
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Time spent on test environments

Average number spent: 42%

I 2020 Total
8
o«
= S
(2] ("]
~J
®
~d
aQ l
o
0% : 1-25% : 26-50% i 51-75% - morethan 25%
of their time of their time of their time of their time

Q23. How much time does your team spend building, managing, maintaining, and decommissioning test environments? Single-coded question
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Test environment issues impeding improvement in CT effort

Rank 1/2/3 M 2020 Total

Misalignment between the test and
production environments

Complex test configuration while
migrating scripts to the cloud

Inability to instantiate test
environments in an automated way

Incomplete test environments  EE— 33%

Q24. Which of the following testing environment related issues impede your efforts to improve Continuous Testing? Please select the top 3. Ranking question
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Test environment issues impeding improvement in CT effort

Q24. Which of the following testing environment related issues impede your efforts to improve Continuous Testing? Please select the top 3. Ranking question

Misalignment between the test and
production environments

Rank 1 only M 2020 Total

Complex test configuration while
migrating scripts to the cloud

Inability ko instantiate test
environments in an automated way

Incomplete test environments
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About Capgemini and Sogeti

A global leader in consulting, technology services and digital
transformation, Capgemini is at the forefront of innovation to
address the entire breadth of clients’ opportunities in the evolving
world of cloud, digital and platforms. Building on its strong 50-year
heritage and deep industry-specific expertise, Capgemini enables
organizations to realize their business ambitions through an array of
services from strategy to operations. Capgemini is driven by the
conviction that the business value of technology comes from and
through people. It is a multicultural company of almost 220,000
team members in more than 40 countries. The Group reported 2019
global revenues of EUR 14.1 billion.

Part of the Capgemini Group, Sogeti operates in more than 100
locations globally. Working closely with clients and partners to take
full advantage of the opportunities of technology, Sogeti combines
agility and speed of implementation to tailor innovative future-
focused solutions in Digital Assurance and Testing, Cloud and
Cybersecurity, all fueled by AI and automation. With its hands-on
‘value in the making’ approach and passion for technology, Sogeti
helps organizations implement their digital journeys at speed

Visit us at

WWW.sogeti.com
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About Broadcom

Broadcom delivers Continuous Testing solutions for the global
enterprise. Broadcom’s Continuous Testing portfolio helps leading
companies shift testing left, and right, for continuous quality and
superior business outcomes. Release new capabilities with
confidence with Continuous Testing from Broadcom. For more
information, go to or

Broadcom Inc. (NASDAQ: AVGO) is a global technology leader that
designs, develops and supplies a broad range of semiconductor and
infrastructure software solutions. Broadcom’s category-leading
product portfolio serves critical markets including data center,
networking, enterprise software, broadband, wireless, storage and
industrial. Our solutions include data center networking and storage,
enterprise and mainframe software focused on automation,
monitoring and security, smartphone components, telecoms and
factory automation.
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