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Abstract

This paper presents an idea or a concept for test automation on gadgets to use voice assistance.

Nowadays the Voice assistants, like Alexa are taking over households, in the USA anyway, where one in
four households owns at least one device. Those gadgets provide an increasing part of the added value
of modern gadget systems and thus become more complex to test.

Where one of the most common general problems with the test automation framework working with
hardware and software to test the voice assistance seems to be forgetting that any test automation project
is a software project in its own right. Software projects fail if they do not follow processes and are not
managed adequately, and test automation framewaork projects are not different. Of all people, test engineers
ought to realize how important it is to have a disciplined approach to software development.

This paper focuses on developing a Proof Of Concept to approach an automation framework running a
script on Python and using different libraries that strictly follow the QA best practices and coding to execute
a common E2E Test Scenario, where the main goal is to approach a quality strategy to test the Alexa voice
assistant on real android gadgets to validate "Hey Alexa" in different acoustic noise conditions and different
utterances to validate how many times is successfully detected; looking to help on QA community sharing
knowledge to foster a software testing quality.
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1 Introduction

We are living in an age of smart devices, where voice assistant applications or devices have become the
access point for controlling several functions daily. Some of these popular devices are Alexa by Amazon,
Google Home, and Siri. Besides most new smart gadgets that are launched into the market nowadays also
have inbuilt voice assistant features.

For example, Alexa is one of the most intelligent voice assistants that can solve diverse queries on specific
gadgets which is a must need to do functional testing on the voice assistance under the most popular
gadgets thoroughly in order can deliver an optimal user experience.

Test the voice assistance feature of the devices may seem simple on the surface, but in fact, many
challenges determine the success of the skill

This paper is willing to show a proposed proof of concept with the quality approach testing the Alexa voice
assistance under some gadgets as well as the technologies and methodologies implemented on the
strategy besides the results and benefits.

2 Voice Assistance

Voice Assistant is a virtual assistant that uses speech recognition, natural language processing, and speech
synthesis to take action on user utterances to help in our day-to-day and they are available in cars,
household devices, smartphones, and several apps.

As mentioned, this paper will discuss how we can get into voice assistant testing, and we will propose a
QA approach to develop a black-box automated functional test Proof Of Concept to test a voice assistant,
specifically on Amazon wearables, then Hey Alexa! please let's start.

2.1 Background information

Much like the structured language used by humans, where a word signifies an object, digital assistants rely
on a combination of utterances and intents to respond to voice commands.

e Utterances: An utterance is an input from the end user. It may be a sentence, such as “play baby
shark on amazon music,” or a fragment of a sentence, such as “open amazon music”. Utterances
are impacted by variations in user location, gender, age, etc.

e Intent: The intent is a purpose or goal expressed in a user’s input (utterance), such as playing baby
shark on amazon music. An intent represents what the user wants the digital assistant to do.

e Entity: An entity represents detailed information that is relevant to the utterance. For example, in
the utterance “play baby shark on amazon music on Fire TV” where Fire TV is an entity.

2.2 Alexa

It all starts with Amazon's wake word "Alexa", this voice assistant is part of the Amazon services that are
built around the Alexa devices to support voice commands. Alexa voice service was first introduced with
the Echo device. To interact with a smart device, a user must say Amazon's wake word “Alexa” and then
say a certain command. The device sends then the user commands to the Alexa voice service which is the
cloud service responsible for processing the voice commands and returning the response back.

On a generic workflow explained, a user can say Amazon’s wake word “Alexa” plus a command (called
"utterance") into a device, This utterance inputs are interpreted as voice commands that are detected and
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recognized. The actual output can be seen as a voice answer given by the device used to the user, or also
can be a performer action on the device; as a Software developer in Test even could be an output value
called "logs" shown on the Logcat window in Android Studio.
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3 The Voice Assistance testing — the big picture

Voice assistance presents a huge opportunity for companies could engage with their users, however, such
as is complex technology increases the difficulty of testing for that reason a correct quality strategy
approach is essential for the best user engagement without negative impacts on their experience.

Common challenges for testing voice assistance include:

e User: A wide range of variables with different languages, accents, ages, and gender.

o Device: Lab with required devices as 1st party (Amazon Echo, Google home, etc.) and 3rd party
(android devices, cars, smart gadgets, etc.)

e Environment: Different background noises.

3.1 Proposal

In this paper, we will focus on black box testing to test the trigger of Amazon's wake word "Alexa" and to
validate the performing actions with an in-house build python script besides using different tools and
methodologies that support the most common aspects of quality approach in the proof of concept that will
be shown using Amazon wearables that explore a real-life example to help you get started with voice app
testing.

3.2 Goal

The QA approach strategy consists of building a test automation script that plays an utterance using
Amazon's wake word "Alexa" on a computer or external speaker to be triggered on wearable Echo5 and
performed on Android Mobile Phone or Fire TV apps.
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Our potential solution is to define an approach based on an Automated test solution using python to perform
the speech of Alexa and to read the Android logs in the wearable to validate if the trigger was successfully
accurate and the action performed and willing to be shown in a demo as proof of concept.

4 Project Methodology

Let's look at some of the methodologies applied in our Proof of concept to achieve a successful demo.

4.1 Scrum

Working with Scrum methodology begins with identifying the problem and its core components, in this case,
the team focused on the MVP. Knowing this we work in a series of sprints to achieve our goal.

The team was divided into three roles that ensure the workflow needed. First, we have the role of Scrum
Master, this role is akin to a coach, who helps the team with its expertise. He focuses on improving the
team's effectiveness.

The next role is the Development team, they work to deliver a potentially releasable increment of finished
tasks at the end of every sprint. Their task is to give structure to the development project and determine the
number of tasks given to each member. They also carry out the task of working on writing the paper.

Finally, we have the role of the Software Developer Engineer in Test, this person writes the tests proposed
by the Development team, using all the given tools, for identifying the possible flaws of the web platform.
This person analyses the outcome of each test and documents their conclusions. Since this is an automated
framework, the Developer also integrates the tools needed for the scalability and automation of the Proof
Of Concept.

42 MVP

To define our proof of concept and build a demo to be shown to the PNSQC 2022 audience, we based our
project on the true meaning of a minimum viable product (MVP) focusing on our python script with the
Minimum set of features of being viable.

We based our solution on the following:

Execute the speech of the Hey Alexa

Validate the triggering of Amazon's wake word "Alexa"
Validate the response of the triggering

Validate action performed in the wearables.

4.3 Best practice testing
4.3.1 Testing

During the development of this automated framework, our team focused primarily on three main types of
testing. Functional testing, black-box testing, and regression testing.

4.3.2 Testing techniques

To improve the quality of the tests there are various techniques during the design process of a test suite.
Our design process was dynamic, a combination of specification based with experience-based techniques.
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The specification-based techniques are primarily based on black-box testing which included techniques of
its own such as use case, user story testing, state transition testing, boundary value analysis, and
equivalence partitioning, among others.

Using experience-based techniques, such as exploratory testing or error guessing also is important to be
considered in the test design process due the team might be composed of engineers with different skill sets
and backgrounds and this could allow having a variety of perspectives and insights to lead a better robust
test coverage.

For our Proof Of Concept and following the MVP, Scrum methodologies, and testing techniques, our testing
will cover the following functional test cases that will be shown in our demo presentation.

e Hey Alexa — Play a song!

o Functionality: When the Amazon Echo is connected to a Fire TV Amazon's digital assistant,
Alexa, can help to play movies and TV shows from Amazon Prime Video, Hulu, and more using
the wearable Fire TV. Also, can do most of the common functionalities such as stop, play, etc.
with voice commands.

o User story: As a Software Developer Engineer in Test, | need to validate that when Alexa wake-
word is triggered should be detected by the Amazon Echo 3 to perform the utterance action on
Fire TV.

e Hey Alexa — Make a phone call!
o Functionality: When the Amazon Echo is connected to an Android device Amazon's digital
assistant, Alexa, can help to make a phone call using the wearable mobile phone.
o User story: As a Software Developer Engineer in Test, | need to validate that when Alexa wake-
word is triggered should be detected by the Amazon Echo 3 to perform the phone call action
from the mobile phone.

4.4 Best practice coding

There’s no standard process when it comes to coding. Therefore, industries have been working on creating
rules or tools that ensure that all code has the same structure and has an organic flow throughout the code
structure.

Below we discuss a few best practices and techniques that we have used in the development of our demo
to enhance the coding of the Proof Of Concept.

4.4.1 ESLint

ESLint is a tool that finds and fixes structural and compilation problems in the code. ESLint is a pluggable
tool that helps identify and report patterns found in JavaScript code, with the goal to make the code more
consistent. You can make your own set of rules, or you use the rules that industries like Google or Airbnb
employ.

4.4.2 Code reviews
Code Review is the process in which a programmer consciously and systematically checks the code for
mistakes or structural mistakes. The code reviews have proven that it helps to accelerate the streamlining

of the development process for projects.

Code Reviews, when done right, can improve the programmer workflow, reducing the amount of time the
Quality Assurance Team requires to check the code, therefore saving time in general.
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Particularly in this project we employed the Over-the-Shoulder style of code review. We decided to use this
technique because it’'s the easiest and more intuitive type of style to adopt. Once the code is ready, the
supervisor of the code downloads the branch of GitHub that has the new code that needs to be reviewed.
Once the code is reviewed and the team agrees with the changes, the programmer makes a merge from
the review branch to the main branch of GitHub.

5 Framework

The voice assistance undergoes rigorous functional tests that ensure the correct functionality of Amazon's
wake word "Alexa" and its performance. Usually, we have two types of testing: manual and Automation
testing.

By implementing the appropriate framework for automated testing, we can significantly increase the speed
and accuracy of testing, providing a higher ROI from the project.

Following the standards for a good Framework would achieve relevant automated tests, concise reporting,
team consistency, implementation, and maximizing re-usability on the automation testing.

5.1 Tool

We will now talk about the main tools used in a particular way:

5.1.1 PyCharm

PyCharm is the most popular IDE for Python and includes great features such as excellent code completion
and inspection with an advanced debugger and support for web programming and various frameworks.

We will use PyCharm for the Test Automation project for running tests automatically, managing test data,
and taking the results to improve the quality approach.

5.1.2 Android Studio

Logs are very useful when Software Developer Engineer in Test is diagnosing an error or validating an
expected value output from the Android tested, which includes several logs that deal with different parts of
our performance of the testing,

The Logcat window in Android Studio displays those Android logs in real time and helps us to use it to
collect and visualize those logs.

5.1.3 Audacity

Audacity will help us with the different audio utterances on m4a file format that need to be recorded, edited,
mixed, and added effects to be played during the test execution according to the test case.
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5.1.4 GitHub

A tool that as a programmer, the more you use the more you begin to depend on it due to its incredible
ability for version control and management. It allows us to collaborate remotely with all team members,
something that today has even more value due to the ongoing world situation. This makes it perfectly suited
for our project. Thanks to our use of the agile Scrum methodology we will have a higher quality and security
of deliverables for each sprint, which is combined with a software architect who will constantly help us have
better code in our project.

5.2 Core (code structure)
5.2.1 Suites

This section contains the Tests files. Each file contains the tests that were identified as inherent for
assessing the correct functionality of Amazon's wake word "Alexa" triggered.

e Alexa-youtube.py: This contains the following tests - Alexa plays a YouTube video on an Android
device.

e Alexa-phone-call.py: Contains the following tests: Alexa makes a call on an Android device.

e Alexa-firetv.py: Alexa plays a video on Fire TV

5.3 Libs
5.3.1 Adb Folder

Run an ADB command and other functions that will execute specific commands like install apps, open apps,
close apps, make a phone call, download logcat, etc.

5.3.2 My App Folder

Create an object with the package name of the app and perform a specific action in the app.

5.3.3 My Device Folder

Create an object with the ID of the device with main functionalities to perform

5.3.4 Utils Folder

Contain the functions to help us to play an utterance on the computer.

6 Conclusion

6.1 Outcome

This project is just a glimpse of how to start an approach of quality on voice assistance functionalities that
might evolve throughout the Software Testing Life cycle to create an Automated Framework.

Mobica being part of the PNSQC 2022 thinks that can contribute to the QA community by sharing
experience and best practices so the community interested can start their own automation project.
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