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Put a Video 
Streaming Testing 
Robot in your life
End-to-end automated testing and monitoring for 
Quality Assurance, Delivery, and Operations.
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Summary  |

An overview of the current automated video streaming testing ecosystem 
is provided in this document. On a technical level, we will travel through the 
entire process, finding solutions to current issues that challenge video 
operators, and making it easier for QA Managers, Delivery Managers and 
Oparation Managers.

We will discuss the importance of intelligently monitoring any type of error 
in video streaming services and processing the information appropriately 
in order to solve problems with the required level of agility. We will discuss 
the decisive role of anticipation and the roles of some technologies such as 
Artificial Intelligence for data analysis or Cloud Reporting to implement 
Big Data fabrics in the cloud.

An end-to-end automatic testing ecosystem that allows testing in tandem 
with development with permanent DevOps integration is presented as 
the most effective solution for meeting deadlines, optimising Telecom 
services, integrating DevOps teams and delivering a better user experience, 
detecting and even anticipating possible errors before they reach users, 
even without really specialised personnel or large resources for a dedicated 
laboratory. 

However, finding all the errors before the user does and fixing them in 
time despite not being able to see what the user sees is a real challenge 
that must coexist with the development of new projects, an increasing 
number of devices to test and growing consumer demand.

In the audiovisual sector, quality of experience (QoE) for users is the 
second most important aspect of a video service, second only to the 
content offer itself. 

Delivering a seamless streaming experience in this sense, is a must for 
operators. 

Summary
A seamless streaming 
experience in this sense, 
is a must for operators. 



Testing & Monitoring Video
for Streaming Operators

The central element of the model is the video robot. It is an accelerator 
that allows us to view, capture and analyse streaming video as the end-
user sees it. The testing processes are exact and fast. It allows us to see 
problems that could go unnoticed before deployment in production

In the past, video robots for testing have been used as testing and 
monitoring elements isolated from other processes. The White Paper 
explains how the current Cloud and Artificial Intelligence technologies 
allow us to approach a complete service in which, through our video 
testing laboratory, we offer remote support adapted to the needs of each 
Project.

The use of a video streaming testing robot, together with the current 
possibilities of cloud technologies and artificial intelligence, opens up a 
horizon of new paradigms concerning testing and monitoring.

Introduction

There are three areas of application of the new paradigm: 

Quality Assurance
(QA)

OperationsDelivery

Video-Robot Video 
Testing Lab

Automated 
Testing

Intelligent 
Monitoring 

(AIOps)

Asset-Based 
Consulting (ABC)

When developing our service model, we found five key success factors, 
which are developed throughout the White Paper.

4Introduction  |
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The problem of not seeing what the user sees  |

The problem of not seeing 
what the user sees 

Quality testing is of little use if you don’t know what users actually see 
and what their experience is like. 

It may seem counter-intuitive, but in the audiovisual sector, 
operators neither see nor hear what is happening on the user’s 
device. 

About 60% of operators are blind to their quality 
and have a lack of information about their own 
QoS (Quality of Service) and QoE (Quality of 
Experience).

This prevents operators from being able to pre-empt bugs that are 
not visible during testing, and many bugs end up reaching the end 
consumer. At this stage, finding the error and fixing it is a time-
consuming task that sometimes requires technicians to travel to the 
place where the error has appeared, which is time-consuming and 
costly.

A three way challenge

QA manager Delivery Manager Operations manager
• Every possible development error 

must be found.
 

• It takes a lot of people and a lot of 
time to do all the checks, both in 
terms of finding errors and fixing 
them.

• Teams are not always experts in 
automation. 

• Working under pressure and tight 
time constraints. 

• They should aim to achieve the 
timely deployment of releases 
and new services in accordance 
with the Product Manager’s 
specifications.  

• The result of the service developed 
may be less than expected and 
there is not enough time to react.

• It should be ensured that the 
service is functioning properly 
through corrective and preventive 
actions, as well as facilitating 
the delivery of new releases and 
services. 

• If development comes late, there 
is limited time to ensure proper 
production.

• It often lacks adequate monitoring 
tools and information to resolve or 
prevent incidents.

60%
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In search of the perfect streaming experience  |

In search of the 
perfect streaming 
experience 
Video testing guarantees an optimal user experience that 
can be crucial for the consumer to choose one product or 
another. However, not all companies have the expertise 
and support to properly implement the necessary test 
automation. 

To meet the demands of the environment and the 
customer, telecommunications services must be 
optimised and automated. Being able to see what they 
cannot see now with the traditional monitoring systems 
at their disposal.

But,
what exactly do 
operators need?

What does it need?

• Support service during the test automation process 
and assistance from qualified technicians. 

• A remote testing environment that streamlines and 
speeds up the QA process, including the ability for 
technicians to test remotely.

• A laboratory service to help you with bottlenecks, 
advising you and streamlining your tasks so that 
deadlines are met. 

• A solution that allows problems to be detected early, 
and provides the necessary information to enable 
corrective action to be taken. 

.

• A solution to monitor the service as the end user sees 
it, sending network and device logs to operations 
technicians to facilitate the root cause investigation.

• An automatic analysis tool with algorithms of the 
collected data.

QA

Delivery

Operations
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In search of the perfect streaming experience  |

Test automation
Automations and semi-automations are the alternative to manually 
inefficient test cases. They can be used both in pre-production testing and 
to check quality when the service is up and running.

Error trace collection
Collection of network traces. Device logs and collection of memory and 
CPU usage. The robot allows testing during the software development 
process and during actual operation in Production. When there is an error, 
it collects network traces and device logs.

One of the keys is testing in parallel to development
it allows testing of video services in development and in production, 
saving time and preventing some errors from reaching the user. In this 
sense, it is important that we also take into account regression tests, to be 
incorporated into the continuous integration progress. 

It is a good way to optimise processes and 
meet deadlines - ensuring that deployments 
and releases are completed on time. Helps 
with production capacity constraints, relieving 
operators’ workloads. 

Some keys to successful automated testing

Automation on 
real devices

Automation with
trace tracking

Multi-device
automation

• Always work with real devices, not 
simulators. 

• Work with customised tests for 
each case. 

• Take mixed models into account: 
automatic + manual. Knowing 
which type to use in each case is 
crucial. 

• Integration with the most widely 
used bug tracking platforms. 

• Run automated scripts on web, 
mobile, Smart TV, STB (set-top-box) 
and streaming services. 

 

• Store as much detailed 
information as possible about 
the test, including network 
traces, execution video and 
application logs.

• Multiple devices increase 
the complexity of testing 
processes. Automation is both 
scalable and faster, enabling 
large cost savings. 
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In search of the perfect streaming experience  |

The key to detect problems in advance, and offer the necessary information 
so that the Delivery Manager can orchestrate corrective measures is a 
customer-centric approach that covers all customer needs. 

In order to detect problems in advance in any of the development 
phases, it is necessary to have an automated analysis and testing 
support of the information to solve them in the shortest possible 
time and cost, working in coordination with the Development, 
Delivery, Operations and Quality (QA) teams. A seamless integration 
process Testing DevOps to be able to test and monitor while it is 
being developed, seeking interaction and quality control between the 
different departments in all phases of its lifecycle.

Applying artificial intelligence algorithms makes it possible to 
foresee failures and to investigate their root cause.

This ensures that from the beginning of the project to its actual 
implementation, we can anticipate most of the problems, avoiding 
additional costs and delays. And all these processes allow us to 
continue monitoring in order to resolve specific incidents that may 
arise.

A proactive maintenance action plan is also a good guarantee of 
success. 

360 revamping 
of the service

Automatic 
Testing in 

production

Outsoruce 
the video 
operation

Apply AIOps 
Artifical Intelligence Operations

Set up an 
end-to-end 
monitoring 

system

Automatic testing
while developing

Aggregate third-party 
services and contents

Add revenues that come 
from third-parties

Continuous integration and 
continuous improvement

Our quality management services are 
based on testing (with the video-
robot) and data análisis (with Flens).

• Dev: The delivery team should 
check QoE even in development 
phases.

• Deploy: Friendly-user-testing 
(FUT) can be reinforced with the 
support of service testing with 
the video-robot.

• Ops: Operations is the biggest 
source of feedback for service 
improvement.

End to end approach: 
guarantee of success

In an ideal situation, Testing and Monitoring are integrated with the 
whole life cycle of video streaming products.
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Not only does remote testing environments tidy up and streamline the QA 
process,its time and cost advantages are also highly beneficial. They are 
flexible and cost-effective: testing can be done remotely from anywhere in 
the world via cloud servers.

Technological developments allow the installation of branches in other 
countries or on the customer’s own premises, as the case requires.

These laboratories consist of highly professional equipment, monitoring 
and testing devices and enable the avoidance of service defects in 
production. 

They enable operators to be in full control, as the laboratories work hand 
in hand with the equipment and are integrated into the way the equipment 
works. 

Another advantage is the wide variety of devices they usually have to test 
the service with full guarantees, regardless of where the user uses it.
 
However, the full potential of remote testing does not end there. It is 
possible to install monitoring robots in the user’s home to investigate 
cases that cannot be reproduced in the laboratory and thereby guarantee 
total quality.

Remote testing:
flexibility and cost-effectiveness.  

Real-time
display

Viewing the results in real time, without having to wait for the test to be 
completed, makes it very convenient to locate and discover errors. 

The recording of test data and the storage of evidence allows the data to 
be captured in a real-time dashboard with control of all tests, thus gaining 
full control of the situation. 
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In search of the perfect streaming experience  |

Products + services
= improved efficiency 

Artificial Intelligence and Machine 
Learning: empowering analytics 

It’s about a type of consulting in which tools and products are the main 
assets in the offer instead of human capital usually promoted in traditional 
consulting proposals. In Asset Based Consulting, it is the Intellectual 
Property sold into the products and technologies the real source of 
differentiation.

When a partner provides consultancy services, video operators do 
not need such expert teams. From the remote laboratory, the partner 
facilitates the work of the operator’s QA and Testing technicians, so that 
they can create the specific scenarios they need. In other words, help is 
received during the test automation process and, in addition, the partner’s 
technicians accompany you from the first moment in order to get the most 
out of the product. 
The role of technical support is also important in the process of incident 
resolution and proactive maintenance.

Different technologies such as Machine Learning or AI are currently at 
the forefront of the potential not only to analyse, but also to interpret the 
information gathered in the tests and draw conclusions, detecting the root 
causes of the problems. 
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Our solution  |

Our solution:
Testing & Monitoring
for Video Streaming
Operators
Based on the current situation, we see an opportunity 
to reorient and transform how the operator companies 
manages their services by enhancing the customer 
experience, reducing their cost with more efficiency, and 
maximising the revenues.

Inside this transformation, we cover the whole life cycle, 
both business and technical, that allows us to propose a 
unique end to end view.

NTT DATA offers an end-to-end OTT / IPTV video streaming testing and 
QA automation service that we customise for each client. 

We are experts in Testing Media. That’s why we offer you a complete 
testing, monitoring, laboratory, automation and consultancy service.

We integrate Agile and DevOps methodology in a joint and coordinated 
way, working in parallel and in real environments to anticipate possible 
errors. We offer a wide range of experience in Telco and Media, providing 
specific services.

We believe in integrated processes in agile development that are a whole 
with deployment and QA. As linear processes increasingly make less and 
less sense, we work in an integrated way, offering testing in parallel to 
development that anticipates what may happen, shortening times and 
accelerating the reduction of errors thanks to real and remote testing. 
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Our solution  |

The key elements of an efficient end-to-end 
testing and monitoring solution

The central test laboratory is located in the 
NTT DATA building in Madrid, but for some 
test procedures, branch offices are set up in 
other countries or at the customer’s premises.

All branches work with the support of the 
central laboratory and the same data recording 
and analysis platforms, which are in the cloud.

Each test performed is stored and analysed to 
detect the root cause of problems and propose 
optimisation solutions.

Robots observe the service on different 
devices and detect underperformance, errors 
and incidents.

Through Ansible technology, the robot is told 
what testing it has to do (this is prepared 
to work with hundreds of robots and multi-
devices at the same time).

When there is an error, the robot captures 
traces so that technicians can then analyse 
this technical information and find the cause 
of the problem.

All measurements made by the robot include 
a universal time stamp that allows cross-
referencing these measurements with the 
monitoring information from the systems 
available to the operator. 

Video-Robot sees what is on the screen and 
analyses it. It is integrated into the entire 
DevOps process.

It is much more flexible than other similar 
tools, as it captures network traces, device 
logs and performance KPIs.

Once in operation, it serves as a means for 
us to observe what the customer sees and to 
locate the fault.

Quality measurements are sent in real time 
for information processing by AIOps. Both 
manual and with Artificial Intelligence. 

When there is evidence of problems or errors, 
these are stored in a database for later 
analysis.

1. Video Testing LAB

1. Video Testing LAB

2. Video-Robot

2. Video-Robot

3. Intelligent monitoring with AIOps

3. Intelligent monitoring 
with AIOps

NTT DATA Media 
Testing Consulting

4. Automated Testing for Set-Top 
Boxes and Smart TVs

4. Automated Testing for 
Set-Top Boxes and Smart 
TVs

Integración DevOps
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Video Robot: the “Eye”

Video Testing Lab

Our consultants show how easy it is to set it up and how you can take 
advantage of its full potential to improve the user experience. Video-Robot 
sends network traces and device logs to operations technicians to assist 
in investigating the root cause of incidents.

Video-Robot is a small box located in 
the user’s home, in the operator’s lab, 
or in our lab that is connected to the 
tested devices to run the automated 
test scripts.

A robot that allows us to see, capture and analyse exactly what the user 
sees, both remotely from the lab and at the user’s own location. 

The robot is configured remotely which makes its operation very reliable.
It allows you to know what is happening as if you were a user, through your 
eyes and hands (remote control).

In addition to the quality standards of our clients, we add all our knowledge 
of technological innovation and our experience in the Telco Testing 
Media sector in order to boost quality and achieve a successful launch. 
As consultants, we not only inform you of the problems identified in real 
time, but we also propose solutions for improvement, assessing the best 
option. Furthermore, by working together with your team, we will be able 
to anticipate and provide solutions that improve the efficiency of services.

We integrate Agile and DevOps methodology in a joint and coordinated 
way, working in parallel and in real environments to foresee possible errors.
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Our solution  |

Central Testing Lab
NTT DATA in Madrid

OCR Network 
Analysis KPIImage 

Recognition
Page 

Objects Device Logs

Videocam

Other general testing and performance tools available in 
NTTDATA to support the testing.

Testing 
results

Monitoring data storage
Testing results are sent to the cloud for 
AIOps processing and for alarming

Portable robots at 
homes in any country

Portable Robots at Lab 
branches

Internet

Internet

VPN

VPN

Branch UK

Branch GEROperator video delibery 
network in the country

Portable Robots at the 
Central Testing Lab in 
Madrid

Operator video delibery 
network in the country

Intelligent monitoring with 
AIOps: the “Brain”

FLENS AIOps backend: the real brain that delivers information in real time.

The FLENS tool of the NTT DATA Video Testing Lab automatically analyses 
the data collected by the Video-Robot with algorithms. If the robot is the 
eye, Flens is the brain. The camera captures everything and Flens then 
processes it and extracts outcomes.

FLENS is an AIOps solution, a genuine real-time AI-enabled native 
information system that enables proactive decision making and end-to-
end management of information systems, technologies and data-driven 
business processes.
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Our solution  |

How does FLENS work for video testing?
Jenkins is the driver of the entire process. The test technicians upload 
the automation scripts to Jenkins, which sends them to the robots (using 
Ansible) along with all the necessary configuration information. In this 
way, the test technicians never need to access the robots directly, and 
everything is more straightforward.

The results of the tests or monitoring are stored in FLENS as serial-time 
information (includes timestamp) together with a link to an evidence 
repository in the cloud where traces and logs corresponding to detected 
errors are saved.

Asset-Based Consulting: 
the “People”

How do we approach the consulting support to our customers?
The robot is not just a machine, underneath there is a laboratory with 
experienced people who help to automate and configure everything.

If you have someone behind you who gives you the consultancy service, 
you don’t need so many experts in your teams. From the remote laboratory, 
we leave everything ready for our client’s QA and Testing technicians to 
make the specific scripts they need.

There are three ways 
to exploit the resulting 
information:

• Grafana dashboards
• Machine learning analysis 
• Automatic actions that are 

triggered upon detected 
errors

Remote 
Robots 

Sending jobs

Control 
console

Multiple users accessing from 
all over the world

BATCH
results Storage of results, 

including logs, 
network traces, 
videos, …

Processing results
Opens ticket in 
JIRA automatically

Various automatic
actions

Real-time 
results

AIOps
Central IT 
information
management
system
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• We invest in technology to maximise results and rely on people to 
make dreams come true. NTT DATA is ranked as one of the two fastest 
growing brands and the eighth most valuable brand among the world’s 
leading IT service providers by Brand Finance.

• We are experts in both technology and industry knowledge: our 
knowledge and experience has been focused on creating innovative 
products and services that anticipate future needs. We have more 
than 15 years of experience working on projects with the leading Telco 
brands. 

• We draw on the talent and knowledge of NTT DATA professionals and 
our experience as a solutions integrator to optimise the synergy of 
products, services and technologies and bring more benefits to our 
customers.

• Global reach with local flavour: We have both global experience and 
local knowledge that can be adapted to the needs of each country and 
region.

• Synergies and maximum profitability: centralised management 
of products and services creates synergies and means we can 
combine them optimally like notes forming a chord, which maximises 
performance and minimises costs for our customers.

• Excellence: Our aim is to excel in all aspects of product or service 
practice, from the conception and construction, to all fields of 
commercialisation: safety, resilience, scalability, regulations, 
certifications, roadmaps, etc.

• NTT DATA: integrator and service provider. Our expertise in technology 
consultancy simplifies the integration of our own products and 
services, as well as offering a complementary support service.

Why
NTT DATA?
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Conclusion
More and more, video streaming services require a 
more seamless user experience, where there is no room 
for any kind of error. Using innovation and technology, 
test automation today is enabling operators to offer a 
quality service while meeting deadlines and optimising 
processes. 

With an end-to-end and real-time remote monitoring 
approach, it is possible to meet market and consumer 
demands without the need for large, specialised in-
house teams. 



18Sección en la que se está  |Testing & Monitoring Video
for Streaming Operators

For more information
video_testing_lab@nttdata.com

nttdata.com


