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Executive Summary  

This deliverable presents the initial solution for the Functional Validation of the OCARIoT solution. It 
represents the validation of the technical requirements identified in the deliverables D2.2 [1], D2.3 [2], 
D3.1 [3], D3.2 [4], D5.2 [5], and D5.3 [6], that cover some features of the OCARIoT solution to gather 
data from different devices and inputs. The Functional Validation was divided into five activities: (i) 
Test Planning, (ii) Test Design, (iii) Test Execution, (iv) Report Results, and (v)Bug Tracking. The design 
of the solution is explored in-depth for all these five activities, showing the results obtained the 
traceability of the outcomes.  

This deliverable includes reports of three crucial components of the OCARIoT solution, namely, the 
OCARIoT Dashboard, the API Gateway, and the Data Acquisition APP. Information about the OCARIoT 
app testing will be presented in the updated version of this deliverable.  

The next chapters explain the test process we utilised, and how we applied it for each OCARIoT 
component. 

In this first version of the deliverable the components tested were: 

¶ The Dashboard OCARIoT, with 62% of screens coverage, with the pass rate of 48%; 

¶ The Data Acquisition App, with 78% of coverage, with the pass rate of 96%; 

¶ The API Gateway, with 65% of resources coverage, with the pass rate of 83%; 
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1. Introduction  

The purpose of this task (Task 5.5), as proposed in the Technical Annex of the OCARIoT project 
(OCARIoT Project), is to improve the quality of the overall OCARIoT solution, by validating the 
functionalities of  the OCARIoT integrated platform, including the OCARIoT app, the OCARIoT 
Dashboard, the API Gateway, and the Data Acquisition APP. The overall aim is to provide a robust and 
reliable system which will operate smoothly during the planned pilot activities of the project.  

In order to achieve that main purpose, we defined a test process [8] [9] for functional validation of the 
solution. Our test process has five phases: (1) Test Planning, (2) Test Design, (3) Test Execution, (4) 
Report Results, and (5) Bug Tracking. All those phases are detailed described in the next chapters, 
including how the test process was applied to each OCARIoT component of this scope, including results 
and discussions. 

1.1. About  this deliverable  

This deliverable focuses on the functional validation of the overall OCARIoT, based on the 
requirements from the deliverables D2.2 [1], D2.3 [2], D3.1 [3], D3.2 [4], D5.2 [5], and D5.3 [6]. 

The context of this deliverable is summarized in Table 1. 

Table 1: Overall deliverable context of D5.12 in the OCARIoT project 

Project Item Description 

Objectives The main objective of this deliverable is to present the outcomes of the 
Functional Validation.  

Exploitable results OCARIoT test process, preliminary results. 

Work plan This deliverable is the first one related to the task 5.5. It defines a test 
process to validate the overall OCARIoT platform, and applies this process 
to the OCARIoT Dashboard, the API Gateway, and the Data Acquisition APP 
(DAP). 

Impacted Work packages WP2, WP3 and WP5 

Deliverables D3.2 Data acquisition engine v2: This deliverable has a direct impact 
because it provides the second implementation of the DAP which is the 
basis for the piloting phase. 

D5.10 OCARIoT dashboard v2: This deliverable has a direct impact because 
it provides the second implementation of the dashboard which is the basis 
for the piloting phase. 

Risks  This delivery will impact on the whƻƭŜ ǇǊƻƧŜŎǘΩǎ ǊŜƭƛŀōƛƭƛǘȅΣ ǎƛƴŎŜ ƛǘ ǎƘƻǳƭŘ 
provide test cases for the OCARIoT Dashboard, API Gateway, DAP and 
gamified app. Delay on the delivery of the document could imply delay on 
the delivery of the related software and real piloting phase. 

Risk 5 (Lacking consensus on the technological approach. Work could be 
delayed and lead to inconsistencies and problems), Risk 6 (Incomplete 
ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǇƛƭƻǘǎΩ ǊŜǉǳƛǊŜƳŜƴǘǎ ŎŀǳǎŜǎ ǳƴǎŀǘƛǎŦŀŎǘƻǊȅ ŘŜŦƛƴƛǘƛƻƴ ƻŦ 
business challenges & misfit of the solution to users). 
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1.2. Document structure  

This document is organized in 7 sections. In Section 1, it is presented an introduction to the document 
and the main objectives of the functional tests designed.  Section 2 describes the functional validation 
process and the components that were tested. Section 3 presents each partnersΩ internal validation 
process. Sections 4, 5 and 6 describe the Test Planning, Design, Execution and results for the OCARIoT 
dashboard, API Gateway and Data Acquisition App, respectively.  Finally, the Section 7 summarizes the 
content of the document in the context of the overall OCARIoT project.  
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2. Functional Validation of Overall OCARIoT  

The main goal of this deliverable is to have a reproducible testing environment that can ensure that 
the requirements are correctly implemented or, at least, that keeps track of the incomplete ones.  It is 
important to have a well-defined procedure for tests and a well-documented process [8] [9] for 
functional validation of the solution. 

2.1. Overall OCARIoT 

This section provides an overall introduction to the OCARIoT solution and its architecture. The OCARIoT 
app and dashboard promotes a behavioural change towards the healthy habits of children, providing 
enjoyable activities through gamification. 

The architecture is presented in the deliverable D5.3 [Figure 1] which shows the integration between 
health devices in the OCARIoT solution. 

 

Figure 1: OCARIoT architecture 

This first version of the functional validation of the OCARIoT will focus on the OCARIoT Dashboard, the 
API Gateway and the Data Acquisition App. 

2.1.1. OCARIoT Dashboard 

The OCARIoT Dashboard is one of the two user interfaces of the OCARIoT platform alongside with the 
OCARIoT gamified App. The Dashboard will share data of the children so healthcare professionals and 
educators can get access. The OCARIoT Dashboard also provides functionalities like Food Tracking, 
Activity Tracking, Motivational and educational activities, and Follow-up of child progress [Figure 2]. 
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Figure 2: OCARIoT Dashboard 

 

2.1.2. API Gateway 

The API Gateway, presented in the Deliverable D3.1, allows the integration of IoT platforms through 
IoT microservices and it is the single-entry point for communication between OCARIoT clients (Data 
Acquisition App, OCARIoT App, OCARIoT dashboard and Embedded Gateway) and OCARIoT services 
[Figure 3]. The API Gateway reduced coupling and complexity of clients and microservices, and 
increased security, reducing attack surface.  
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Figure 3: The OCARIoT API Gateway 

2.1.3. Data Acquisition App  

The OCARIoT acquisition application provides the user with the data that is provided through the 
OCARIoT Dashboard after data synchronization. Each child [Figure 4] has data on physical activity, 
sleep, weight and heart rate. Weight and heart rate data are synchronized right into the app using 
devices with IoT technology. 

 

 

Figure 4: OCARIoT DA APP 
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2.2. Test Process for Functi onal Validation  

The validation process [8] [9]  will ensure that the software meets and fulfils all the functional 
requirements. In this deliverable, we propose a validation process for testing the functionalities of the 
overall OCARIoT solution and it includes basic tasks to define how the tests will be elaborated, 
performed, and analysed. 

Figure 5 shows that the proposed validation process was divided into five activities: Test Planning, Test 
Design, Test Execution, Report Results, and Bug Tracking.  

 

Figure 5: Validation Process 

 As described in Figure 5, the initial task of the validation is where we defined the scope of the test and 
all the activities needed in order to accomplish the correct performance of the system. Once identified 
what and how the system will be tested it is necessary to design and write all the test cases that will 
be executed. All the results obtained from the execution of the test cases were reported, as well as 
the bugs identified in order to be fixed. 

2.2.1. Test Planning  

Before the implementation of the tests start, an understanding of the requirements, goals, and 
structure of the project is needed. To do that, we first created a Test Plan. The Test Plan will provide 
the structural approach describing how to test the OCARIoT solution in order to accomplish the 
expected results. 

Figure 6 presents the tasks the test team has to follow in order to create the Test Plan. 
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Figure 6: Test Plan 

¶ Identify Scope: Establish what is going to be tested, in order to show to the team, the exact paths 
that need to be covered while performing the tests.  

¶ Design Test Strategy: Determinate how testing needs to be done and which types of testing will be 
performed.  

¶ Define Test Objectives: Identify the goal and achievement of the test execution, to ensure that the 
software released is bug-free.   

¶ Plan Test Environment: Setup software, hardware, and network needed to test the software.   

¶ Resource Planning: Determinate human, system and equipment resources required for testing. 

¶ Define Test Criteria: Specify the criteria that determines that the test phase is complete. 

¶ Schedule and Estimation: Break and estimate the test phase into small tasks.  

¶ Assign Roles and Responsibilities: Define the roles and responsibilities of the testing team. 

¶ Identify and Determine Test Deliverables: List of all the documents that have to be developed and 
maintained during the testing phase. 

During the validation process it is necessary to compare the actual progress and the strategy defined 
in the Test Plan to adapt planning based on test results and changes as a Test Control.  

2.2.2. Test Design 

Once it is identified and established the strategy for the validation of the OCARIoT solution, it is 
necessary to describe how the test should be done and how many tests are necessary. The activities 
established during the Test Design are given in Figure 7. 
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Figure 7: Test Design 

¶ Select the test technique that will cover the risks: Determinate the test techniques that mitigate 
the risk of bugs in the software released.  

¶ Evaluate the testability of the requirements: Analyse every requirement and use case in order to 
identify the testability. 

¶ Identify and create the test suites and test cases: Study the requirements and use case in order to 
identify the test suites and elaborate test cases. 

¶ Define automation testing framework: Establish the best test automation framework to test the 
system and to create the scripts. 

¶ Establish test environment and scenarios: Prepare the environment and infrastructure for the 
execution of each test case. 

2.2.3. Test Execution  

The Test Execution is one of the most important phases of the testing life cycle. In this phase, the 
testing team starts executing the test cases prepared in the design process.  

During this process, the results obtained from the execution of the tests are compared to what it is 
expected. The results should be reported including information about the version of the software 
under test, tools used and testware. Through all the process it is important to report unconformities 
in order to analyse the cause.  

2.2.4. Report Results  

During the test execution, all the results and logs obtained from the tests must be reported. Document 
test results and log defects for failed cases will allow the test team to track the defects (bugs) to 
closure. 

With the results obtained, the test team will identify if additional testing is required or whether the 
specified exit criteria should be changed. 

 

2.2.5. Bug Tracking  

After checking the test record and the result of test case executions, any bugs found should be 
reported so that the development team can work on system tweaks and fixes. Once the correction has 
been made, the test team will be able to perform the retest activities and subsequent bug fixes. Bug 
tracking also helps the test team to perform regression testing and identify if bugs impact other areas 
of the system. All the bugs identified during the tests will be reported in Bugzilla (Bugzilla, n.d.) [Figure 
8], which is an open-source issue/bug tracking system. 
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Figure 8: Bugzilla 

Bugs has different states during its life cycle, as shown in Figure 9: 

 

Figure 9: Bug Life Cycle (Adapted from (Bugzilla, n.d.)) 

Once the developer confirmed that the fix of the bug is checked in as Resolved, it is necessary to 
identify one of the possible resolutions: 

¶ Fixed: The bug has been fixed and repository updated. 

¶ Duplicate:  Used when the problem has been reported before another bug that is already in the 
system. 

¶ Wontfix: It may be a bug but it ǿƻƴΩǘ ōŜ ŦƛȄŜŘ ŦƻǊ ǎƻƳŜ ǊŜŀǎƻƴ όǘƘŜ ǊŜŀǎƻƴ ƛǎ ǳǎǳŀƭƭȅ ŘŜǘŀƛƭŜŘ ƛƴ ŀ 
comment). 

¶ Worksforme: The bug was tested, and it is unable to reproduce it using the provided steps. 

¶ Invalid: The resolution is used when the problem is not a bug or the change to fix it is outside the 
power of the component's developers. 
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3. The 0ÁÒÔÎÅÒÓȭ Internal Validation Process  

Each partner involved in this task is in charge of performing tests to internally validate their code. This 
section presents the internal validation process of each partner used to test their products. 

3.1. The TECNALIA Process 

The internal validation process of ǘƘŜ ƎŀƳƛŦƛŜŘ ŀǇǇΩǎ features carried out by TECNALIA is based on 
testing each functionality individually (including the interaction with already tested functionalities, if 
any). We use Git Extensions for managing the Git repository of the app development. We have 3 
branches (master, developer1, developer2), one for each developer and master for integrating all 
implementations.  

 

Figure 10: Git management and branches 

 

The testing process is detailed in the Figure 11. 

 

Figure 11: Flow for testing new functionalities in the OCARIoT app 

Once a new feature is finished, we simulate the user journey for using that feature. If the app works 
correctly, the feature implementation is committed in the developer branch and, then, the master 
branch is updated. In case the app does not work as expected, the errors and problems identified are 
solved and then the feature is tested again as a new feature. When all the features are implemented, 
then each screen of the app is testing considering all the actions a user can perform in a real 
environment. 
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Figure 12: Login screen of the app 

For example, the sequence of actions to test the proper functioning in Login screen (Figure 13) are: 

¶ Enter a correct username, enter a correct password, press sign in. 
- If it is the first time the child enters the app, then create the initial gamification profile and 

go to the comic page. 
- If it is not the first time the child enters the app, go to the main page. 

¶ Enter a correct username, enter an incorrect password, press sign in, a message of incorrect login 
data appears. 

¶ Enter an incorrect username, enter a correct/incorrect password, press sign in, a message of 
incorrect login data appears. 

¶ Enter a correct username, enter a correct password, click in άRemember meέ option and press sign 
in.  

- Enter to login page again, and if the άRemember meέ option was clicked, the username and 
password should appear completed, press sign in and go to the main page. 

¶ Enter to login page again, the username and password should appear completed, uncheck the 
άRemember meέ option, press sign in and go to the main page. 

- Enter to login page again, and the username and password fields should be empty. 

3.2. The UPM Process 

The internal validation process of dashboard functionality carried out at UPM consisted in test each 
feature implemented, as the flow of Figure 11 shows (the same process is followed for the two 
frontends: the gamified app and the dashboard). In the project exists 5 branches (master, Alba, 
Giancarlo, Eduardo, Alex), one for each developer and master for integrating all the implementations.  

When there is a new feature implemented, the flow, which a user would follow in a real situation, is 
simulated. If the dashboard responds correctly, a new commit is created in the user branch and then 
the ƳŀǎǘŜǊ ōǊŀƴŎƘ ƛǎ ǳǇŘŀǘŜŘ ǿƛǘƘ ƭŀǎǘ ŎƘŀƴƎŜǎΦ LŦ ƻƴ ǘƘŜ ŎƻƴǘǊŀǊȅΣ ǘƘŜ ŘŀǎƘōƻŀǊŘ ŘƻŜǎƴΩǘ ǊŜǎǇƻƴŘ ŀǎ 
expected, the error should be detected and fixed. Once the error has been fixed, it goes back to the 
initial step. 

Then, when all the functionalities are implemented, each screen of the dashboard is tested with the 
actions a user in a real environment would perform. 
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Figure 13: Login screen 

For example, the sequence of actions to test the proper functioning in Login screen (Figure 13) are: 

¶ Enter a correct username, enter a correct password, press sign in, go to main page. 

¶ Enter a correct username, enter an incorrect password, press sign in, a message of incorrect 
password appears. 

¶ Enter an incorrect username, enter a correct/incorrect password, press sign in, a message of 
incorrect username appears. 

¶ Click on language, the drop-down list with possible languages appear, a language is selected, the 
language of dashboard changes. 

¶ Click on άforgot your passwordΚέ, a pop-up appears.    
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4. OCARIoT Dashboard 

The main functionalities of the OCARIoT ecosystem are food tracking, physical activity tracking, 
education and motivation on healthy habits. The OCARIoT Dashboard will provide a visualization panel 
for family, educators and healthŎŀǊŜ ǇǊƻŦŜǎǎƛƻƴŀƭǎ ǘƻ ƳƻƴƛǘƻǊ ŎƘƛƭŘǊŜƴΩǎ ǇŜǊŦƻǊƳŀƴŎŜΦ 

The dashboard is divided into eight different functionalities [Figure 14]: 

- Follow-up: Tracking child's progress in play, eat, and physical activity. 

- Missions: List of child missions for being a secret agent. Track the progress of children in response 
to missions and their statistics. 

- IoT Devices: For tracking environmental data through synchronized devices. 

- Food Intake: Collect and track child nutrition habits. 

- Physical Activity: Collect and track children's activities, exercise and sleep quality. 

- Profile: Extended child data for study. 

 

Figure 14: OCARIoT Dashboard Homepage 

The functional validation of the OCARIoT Dashboard functionalities will follow the process presented 
in section 2.2.  

4.1. Test Planning  

To initiate the functional validation of the OCARIoT Dashboard, a Test Plan needs to be created. 

- Scope: All the features of the dashboard defined in the requirements specification available on 
deliverable D5.2 [5]. 

- Test Strategy: Integration Test and Acceptance Test should be conducted during the functional 
validation of thŜ ŘŀǎƘōƻŀǊŘ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ǎȅǎǘŜƳΩǎ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 

- Test Objectives: The objective is to verify that all the functionalities are working as expected 
without any errors or bugs before deploying to a production environment. 
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- Test Environment: The OCARIoT Dashboard will be set in a test environment according to Figure 
15.  

 

Figure 15: Test Environment 

- Resource Planning: For testing the Dashboard it was needed that the system and equipment 
resources satisfy the Test Environment presented in Figure 15. Testlink and Bugzilla were chosen 
as Test Tools to ensure the accomplishment of the requirements and two testers were responsible 
for the testing. 

- Test Criteria: The Exit Criteria to ensure that the test phase is successful is that Run rate is 
mandatory to be 100% unless a clear reason is given, and Pass rate is 90%. 

- Schedule and Estimation: First version of the Dashboard - February to August 2019. Second version 
of the dashboard August to December 2019. Create the Test Specification, Perform Test Execution, 
Test Report, Test Delivery for both versions. 

- Roles and Responsibilities: A tester will be responsible to define the Test Plan and, alongside a 
second tester, write and execute test cases and report bugs.  

- Test Deliverables: Before testing: Test plan, test cases, and test design specification. During 
the testing:  Test scripts, test data, and error log and execution logs. After the test phase: Test 
reports and Release. 

4.2. Test Design 

The Test Design describes how the testing activities should be done, including information about how 
many tests will need to be performed and conditions. In order to satisfy the Acceptance Test, it is 
important to choose the best technique to cover the risks and test all the requirements of the OCARIoT 
Dashboard. 

Functional testing considers the behaviour of the software, so black-box techniques may be used to 
derive test conditions and test cases for the functionality of the component or system [11]. According 
to Figure 16, the Black Box Testing permits the tester to act as a user and aim on inputs and outputs 
without bothering about internal knowledge of the software. 

  

Figure 16: Black Box Testing 

The OCARIoT Dashboard was divided into small sections, according to its functional requirements, and 
organized in a mind map [Figure 17]. Each section became a test suite for the test cases. Test suite is a 
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container that categorizes a set of tests in order to help testers in executing and reporting the test 
execution status. 

  

Figure 17: Mind Mapping of the Test Suites 

Once specified the Test Suites, it is necessary to define the test cases. The Test Case will provide the 
instructions to ensure that the requirement is validated, some requirements need more than one test 
case. All the test cases were added to the Testlink platform [12]  [Figure 18]. Testlink is an open-source 
test management tool that supports both automated and manual execution of Test Cases. 

 

Figure 18: Test Case 

For the first version of the dashboard (v1.0.0) available for the test team, besides the test cases, some 
other tests were automated. Selenium was established as the test automation framework for the test 
cases that the test team identified as a good candidate for automation. 
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Once available a second version of the dashboard (v2.0.0), some of the tests created for v1.0.0 were 
outdated and needed to be updated or removed for the new executions as well as new tests were 
written. 

4.3. Test Execution   

To organize all the executions and versions of the test written, it was necessary to create different test 
plans on Testlink [Figure 19] and add the test cases that will be part of that execution. 

 

Figure 19: Test Plans 

For v1.0.0, the test cases associated with Home Screen and Login were performed manually and 
through automated tests [Figure 20]. 

 

Figure 20: Automated test for the Login page 

Once available the v2.0.0 of the dashboard, a test plan for the Regression test was created with all test 
cases that was already written at the beginning of the test phase, as shown in Figure 21.  
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Figure 21: Regression test - Test Plan 

As a result of the execution of the regression test, the test team observed that some test cases were 
outdated and needed to be updated or removed. To improve that, they created a new test plan, 
Dashboard v2 [Figure 19], with the new tests and updates for the v2.0.0. This test plan will be executed 
for the next deliverable. 

4.4. Report Results  

The results of the execution of the tests of the v1.0.0 are shown in Table 2 and Table 3: 

Table 2: Manual testing results - v1.0.0 

Screen #Total #Passing #Failing #Blocked 

Login 20 55.00% 20.00% 25.00% 

Home 15 73.33% 6.67% 20.00% 

Results 35 66.00% 12.00% 22.00% 

 

Table 3: Manual testing results - v2.0.0 
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Test Suites #Specified #Passing #Failing #Reported #Fixed #Blocked 

Login 20 10 10 10 0 0 

Home Screen 15 6 9 9 0 0 

Follow-up 0 0 0 0 0 0 

Missions 0 0 0 0 0 0 

Physical 
Activity 

26 14 10 10 0 2 

Profile 17 13 4 4 0 0 

Food Intake 35 12 10 10 0 13 

IoT Devices 0 0 0 0 0 0 

#Total 113 55 43 43 0 15 

Results 48.6% 38.00% 100.00% 0.00% 13.2% 

It is important to highlight that 13.2% of the tests are blocked because some functionalities are not 
fully implemented up to this moment. The Test Suite will be executed again for the next versions. 

4.5. Bug Tracking  

All the bugs identified after checking the test record and the result of regression test executions were 
reported in Bugzilla [10] [Figure 22] following the Bug life cycle defined in section 2.2.5.  
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Figure 22: Bugzilla 

The number of bugs identified during the execution is shown in Table 3 on the #Reported column and 
number of fixed bugs in the #Fixed column. It is important to point that the Dashboard bugs were not 
fixed in this version, because they were reported a few days ago and the responsible partner did not 
have enough time to confirm and fix the reported bugs. 
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5. API Gateway 

The API Gateway is responsible for forwarding client requests to the right endpoint. As described in  
the Technical Annex [7], the use of an API gateway increases security, since decreasing the number of 
entry points.  

The OCARIoT API Gateway was designed and documented using Swagger since it is an open-source 
solution. Swagger provides API design (Swagger Editor), documentation generation (Swagger UI) and 
code generation for client and server (Swagger Codegen). 

The RESTful API is the bridge between the clients and the microservice, and it will only be possible to 
consume the resources offered by this system following its documentation, based on that, it is 
important to test if the resources offered are those defined in the documentation. The following 
process for the functional validation is defined in section 2.2. 

Figure 23 shows the resources: user authentication (auth) and operations for all platform users (users), 
currently the API contains a total of 31 resources that can be viewed at 
https://api.ocariot.lst.tfo.upm.es/v1/reference/  

 

Figure 23: OCARIoT - API Gateway 

 

5.1. Test Planning  

The Test plan of the API Gateway: 
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¶ Scope: All the API functions available on  https://api.ocariot.lst.tfo.upm.es/v1/reference/. 

¶ Test Strategy: Integration testing and system testing must be performed during API Gateway 
functional validation to ensure compliance with parameters, responses and request body of the 
API. 

¶ Test Objectives:  The objective is to verify that all the functions documented on the API are working 
as expected without any error or bugs before deploying to a production environment. 

¶ Test Environment: All scripts were created using Node.js, the Mocha test framework and the Chai 
library, the scripts were implemented in an Integrated Development Environment (IDE) being 
executed on the machines of the people involved. 

¶ Test Criteria: 100% coverage of API endpoints and Pass rate is 90%. 

¶ Roles and Responsibilities: A tester will be responsible for defining the test plan and, alongside a 
second tester, recording and executing test cases and reporting bugs. 

¶ Test Deliverables: Before testing: Test plan, test cases, and test design specification. During the 
testing: Test scripts, test data, and error log and execution logs. After the test phase: Test reports 
and Release. 

5.2. Test Design 

As performed in Dashboard tests, black-box tests also will be used to test if the API methods are 
correct. All the methods available in the API will work as test cases, once it establishes the inputs and 
outputs expected from the test. Therefore, for each endpoint provided by the API, custom test cases 
are specified to verify the functionality of each resource. 

Figure 24 shows the overview of the mapping of some API resources. Each resource provides endpoints 
according to the business rules, such as: the resource children (1) provides, in addition to others, the 
endpoint (2) to register a child user in the database. The tests (3) for this functionality can be seen in 
Figure 25. 
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Figure 24: API Gateway Mind Mapping Overview 

 

Figure 25: Mapping of test cases to the resource children 
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