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Abstract

 
Test automation is absolutely mandatory for promoting 
continuous regression testing, especially in iterative IT delivery 
approaches like Agile/DevOps. However, test automation 
initiatives require the development of an efficient and robust 
process framework aimed at (1) enabling efficient test cases 
definition, management, automation, execution and reporting, 
and (2) reducing the impact of maintenance when the subject 
under test changes. These key objectives require a process 
framework approach and adequate tools and technology to be 
implemented together on projects. Sogeti Spain approaches 
test automation by following a modular 3-layers approach, 
which promotes the reduction of the coupling between test 
data, platforms interaction, screen actions and business 

processes. Such approach addresses different functional 
testing levels (unit, interfaces and UI-based acceptance). The 
development and running of this framework approach 
become even more efficient and maintainable when using 
Tricentis Tosca tool as a platform to implement it and bring it 
to fruition. Furthermore, Tricentis Tosca perfectly 
complements the framework implementation with many 
additional features, from testability of multiple technologies 
to services virtualization. In this paper, we present the 
overview of such a convenient implementation of Sogeti’s 
modular framework for test automation by taking the most 
of Tricentis Tosca test automation tool.
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1. Introduction 
Continuous testing  is a key challenge in the adoption of 
Agile and DevOps approaches for IT delivery. Continuous 
testing implies a test automation strategy that enables the 
repetition of regression test cases aimed at finding defects 
as early as possible in progressive iterations. Test automation 
follows the CALMS strategy, which advocates for five-fold 
transformation in order to make progress towards DevOps 
with focus on Quality Assurance (QA): Culture, Automation, 
Lean, Measurement and Sharing. In terms of software test 
automation, it implies: (1) comprehensible specification 
of test cases, (2) specification-based, efficient (reusable 
components are required) implementation of the test cases 
automation, (3) controlled and manageable execution 
of such test cases, (4) robust automation framework to 
adequately support and reduce maintenance efforts (based 
on modularity and domain understandability of components), 
and (5) reporting features for transparency, integration and 
continuous feedback about the quality of the iteratively 
delivered value. 

Another important dimension of such a software test 
automation approach is the coverage of different 
testing levels, from unit testing and Application 
Programming Interfaces (API) to acceptance UI-based 
test cases, in addition to important features to facilitate 
the testing activity as early as possible, like services 
virtualization. 

In this paper, we present the 3-Layers Modular Test 
Automation Approach which guides Sogeti Spain to address 
test automation projects by focusing on the previously 
mentioned objectives. On the other hand, we present 
how implementing this approach by using Tricentis tools 
platform improves the efficiency of the solution from many 
perspectives: (1) the usability of the framework, which avoids 
starting automation projects from scratch, (2) the reusability 
of testing components aligned  with Sogeti’s approach, 
(3) the organization in the 3-layers strategy for pushing 
modularity and, consequently, addressing robustness 
and less maintenance efforts, (4) cross-wise automation 
for different levels, including API testing and acceptance 
tests based on User Interface (UI) interaction for different 
technologies (web, mobile, desktop,…), and (5) additional 
integrated features like service virtualization to enable end-
to-end test cases even when some services or interfaces are 
not yet available in early testing time.

Figure 1. Sogeti’s 3-layers modular 
framework for test automation

"Sogeti's 3-layers approach, 
when implemented by Tricentis 
platform, improves the 
efficiency of test automation 
from many perspectives."
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Sogeti’s modular framework 
for test automation

Figure 1 depicts the overview of the Sogeti’s 3-layers 
modular approach for addressing efficient, robust and low-
maintenance UI test automation projects. The approach 
consists of an organization based on layers with different 
responsibilities, which constitute a modular and domain-
based framework:

•  Screens layer: In this layer, each component is a screen 
that corresponds to a screen in the application for which 
some actions are automated. For each screen, there are 
actions. This strategy represents a mapping with the 
domain (screens in which there are available actions). For 
example, we could implement a Login screen in which 
we can perform several actions: introduceUserName, 
introducePassword, and access. The implementation of 
these actions is the only kind of methods where direct 
interaction through the screen driver is allowed.

•  Business processes layer: In this layer, reusable 
business processes are parameterized and packaged as 
a sequence of actions of screens, as implemented in the 
screens layer. The rationale of this layer is based on the 
fact that the subject under test, when addressing end-
to-end testing, are in fact the business processes. For 
example, a business process could be a sequence like this: 
Login.introduceUserName, Login.introducePassword, 
Login.access, ProductsCatalog.selectProduct,… This 
business processes may be parameterized.

•  Test cases layer: The upper layer is the repository of 
test cases. These test cases are an invocation of business 
processes with input data. It is expected that there 
are different test cases which test the same business 
processes with different data (scenarios). By this way, we 
preserve the modularity and the reusability. 

The constraint associated to layers is that the communication 
can only be performed between a layer and its upper layer. 
Another important aspect is that both screen actions, layers 
and test cases are parameterized, and data is an independent 
input that flows from the test case specification to the final 
actions. 

Depending on the level of functional testing (unit, API or end-
to-end), some layers are applicable. For unit test cases, there 
are only test cases with data, which directly interact with the 
code. For API test cases, there is no screen layer, but there 
are test cases with input data which directly interact with 
services. Finally, for UI-based end-to-end test cases, all layers 
are applied

Tricentis Tosca – test automation tool

Test automation approaches like the one presented by Sogeti 
Spain need tools and proper technology to be implemented 
in an efficient, maintainable and comprehensive way. 
Tricentis Tosca is the #1 Continuous Testing platform. It 
accelerates testing with a script-less, no-code approach for 
end-to-end test automation, with support for over 160+ 
technologies and enterprise applications. Accordingly, Tosca 
provides resilient test automation for any use case.

Tricentis Tosca MBTA (Model Based Test Automation) 
perfectly fits on a modular framework approach as it 
organizes business flows into modules, modules folders, 
test cases, test cases folders, libraries and templates. It 
also combines features for test cases design, test data 
management and orchestrated service virtualization in the 
same platform (Figure 2).

In this approach, it is also important to remark that different 
roles may develop and maintain each layer. In the screens 
layer, it is convenient to count on specialists on screen object 
recognition, while in the business processes and test cases 
layers, no technical skills in deep are required, but business 
knowledge is important.

Figure 2. Tricentis Tosca platform overview
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In summary, the association of Sogeti’s 3-layers modular framework into Tosca would be as such:

Tricentis Tosca also includes built-in features which allow acting as “drivers”, or adapters, for interacting with APIs and 
different UI technologies , as depicted in Figure 3.
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2. Implementation 
highlights 
In the following paragraphs, we present the highlights of 
how we address the implementation of Sogeti’s modular test 
automation framework by using Tricentis Tosca. 

We are going to illustrate such implementation by means of 
an example system under test: a vehicles insurance system.  
Imagine that we are going to automate the following test 
cases:

•  An API test case aimed at testing a calculator service, 
which is used in the system, with different input values 
and expected results (including errors returned by the 
service).

•  A set of different GUI end-to-end test scenarios (test 
case executions with different input data) of an Insurance 
Application aimed at testing the basic operations: select 
a vehicle type, enter the details of the vehicle, enter 
the details of the insurance, enter the product data, 
select a price option, ask for a quote and go back to the 
home page.

Implementation strategy

Tricentis tosca platform is a model-based platform. Figure 4 
shows a high level relationship between the System Under 
Test (SUT), its modeling and the test case designed through 
the model. 

Any SUT may be composed by different software 
components and technologies at different levels, specially at 
interfaces and UI levels. This system may be modeled as a set 
of reusable test case components by following the modular 
approach described in this paper. This modelling strategy 
needs to combine technical information (API interactions, 
screen actions…) and business information (business data 
and business processes) components which will be the base 
for the creation of automated test cases. 

The business model constitutes the main source of reusable 
components for the creation of test cases. Then, business 
processes use technical modeling components to perform 
them automatically.

Figure 4. Automation approach in Tricentis Tosca
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Figure 5. Tosca Modules for screens modeling

Figure 6. Objects modeling screenshot

Screens modularity

UI-based test cases require a model of the screens layer. 
In Tosca, we can easily model screens as modules and the 
objects of such screens as Tosca models, regardless the 
background technology.

Figure 5 shows a screenshot of a Tosca module, in which a 
web/HTML screen for Vehicle Type Selection is modeled 
from the domain point of view. At this level, not technical 
information is provided. In turn, these modules may use 
concepts (Vehicle, Product, Quote, etc.) with attributes (Year 
of construction, Number of Seats, Payment Option,…) which 
model business objects processed by systems, as shown in 
Figure 6.
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Business processes modularity

The screens and domain layer models are the base for creating 
business processes (Domain Processes Layer), as a sequence 
of previously modeled actions which, in turn, may use objects.

In Tosca, Test Cases Steps view allows the implementation of 
such processes, as shown in Figure 7.

In Tosca, we can parameterize the processes, implemented 
as Test Case Templates. 

This is done seamlessly (and effortlessly, when compared to 
traditional scripted tools) by the tester and allows one Test 
Case to be utilized automatically by as many data scenarios 
are deemed necessary. This data driven approach provides 
for test case reuse and the elimination of data redundancy, 
as we will see below.

Figure 7. Screenshot of business processes 
implementation in Tosca

Figure 8. Parameterization of 
business process (logical test cases)

"Tricentis Tosca MBTA perfectly 
fits on Sogeti's modular 
framework approach and it 
combines features for test cases 
design, execution, test data 
management and virutalization 
in the same platform."
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Test cases and data

Another pillar of the Sogeti’s layered approach is the test data 
independence. This approach is also based on the difference 
between logical and physical test cases advocated by the 
Sogeti’s TMap  testing methodology.

As seen in Figure 8, a Tosca Test Case Template (logical test 
case) refers its values as parameters. That correspond and link 
to a Test Case Design (or TCD) data table, as shown in Figure 9.

Each column in the TCD table refers to a different variation 
or test scenario. The combination of the logical test cases 
and the TCD is the set of physical test cases which may be 
executed. 

Figure 9. TCD table in Tosca

Test Data can and should be defined in the early stages of 
the project, long before the first line of code is written, in 
order to map the business functionality and depth. This data 
is independent of the test case, and can be re-used, fully or 
partially, on other test scenarios.

"Test Data can and should be 
defined in the early stages of 
the projects, and can be re-used 
on different test scenarios."
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Test cases management, 
execution and reporting

Once Test Cases are created and coverage established by data 
variations, Executions Lists can be created as a set or sub-set 
of those TCs in the order that is desired.

Figure 10. Executions Lists & Automated test cases report

Additional Test Parameters such as environmental settings 
(test environment and browser, for instance) can be used.

Test Execution reports can be created and exported. An 
example of an Execution List is shown in Figure 10.
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Figure 12. API test cases automation

Figure 11. API model (request and response)

API features

When creating API models, the UI layer is not considered, but 
its modeling follows a very similar approach. Figure 11 shows 
an example of the API scan a calculator service example (Add 
function).

The model component which is created can be used for 
composing test cases (Figure 12) similarly as shown for 
UI-based processes and test cases.

Note that, just like any Test Case in tosca, the values and 
configurations of the services are available for usage as 
business parameters to better associate a function with its 
data variations.
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Virtualization

Virtualization is required for not yet implemented or 
inaccessible services/features at testing time to allow 
for a more complete, end-to-end and integrated testing 
cycle. Test Scenarios for virtual services can be created with 
Tricentis OSV.

Whether single Request and Response pairs or more complex 
scenarios, Virtual Services can be generated directly from 
a live service (recording), from a service definition file (.xml, 
.wsdl etc..) or from an API Test Case (and vice-versa), allowing 
a greater flexibility and reusability, saving time and efforts.

Figure 13. Virtualization in Tricentis Tosca
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Cross-platform or Multi 
technology compatibility

When combined, test cases from multiple technology 
sources and types can be implemented and invoked from the 
business layers. According to the different solutions provided 
by Tricentis and their wide range of associated technologies, 
focused and end-2-end test cases promoted by Sogeti can be 
efficiently automated.

Figure 14. Tricentis solutions and related technologies

"Test cases from multiple 
technology sources and types 
can be implemented and invoked 
from the business layers."
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Conclusions
In this paper, we have presented a concrete and easy to use implementation 

approach for an advanced, modular, efficient and robust test automation 

environment. This approach addresses key aspects which are currently challenging 

test automation projects in many organizations.

The joint approach proposed by Sogeti Spain and Tricentis Tosca promotes a 

modern engineering view of test automation projects, aimed at supporting the 

assurance of business value in a robust and transparent way. The main benefits of 

such approach are: 

1. The alignment between the structured Sogeti’s layered approach for 

test automation with the features of Tricentis Tosca, enabling an efficient 

implementation, running and reporting of automated test cases; 

2. the features of the rich UI-based tools provided by Tricentis 

which allow a more robust and easy way of implementing such test 

cases, by maintaining the benefits of the Sogeti’s approach in terms of 

comprehensibility, modularity and lower maintenance; and 

3. the wide range of technologies and built-in services (virtualization, 

data management,…) which boost test automation to the next level, making it 

accessible and resilient.

"Continuous testing is a key challenge in the 
adoption of Agile and DevOps approaches. The 
3-Layers modular framework, implemented 
by using Tricentis tools platform, improves 
the efficiency of the test automation solution 
from many perspectives."
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