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1 Introduction 

The SBTVD Forum was created by the Brazilian Presidential Decree # 5 820 / 2006, to advise the Brazilian Government regarding policies and technical 

issues related to the approval of technical innovations, specifications, development, and implementation of the Brazilian Digital Terrestrial Television 

System (SBTVD). The SBTVD Forum is composed of representatives of the broadcasting, academia, transmission, reception, and software industry 

sectors, and has the participation of Brazilian Government representatives as non-voting members. 

Free-to-air terrestrial television is the main audiovisual distribution platform in Brazil, covering almost all Brazilian households and used in more than 70% 

of them. It secures to most of the Brazilian population a free-of-charge, universal and democratic access to information and entertainment, made by 

Brazilians for Brazilians. It is, therefore, an important social cohesion, national, and cultural identity factor. 

For its first generation Digital Terrestrial Television system, after thorough testing and careful studies, the Brazilian Government adopted in June 2006 the 

ISDB-T standard, incorporating technological innovations that were deemed relevant, such as MPEG-4 AVC (H.264) video coding, MPEG-4 AAC audio 

coding, an appropriate closed caption character set for the Brazilian Portuguese, and a new middleware for interactive applications (Ginga). 

The SBTVD Forum developed the first SBTVD standards, that were published in 2007, allowing the official opening of transmissions in that same year. 

Since then, the standards have been continuously revised and updated by the Forum. The technological innovations proposed by Brazil were incorporated 

into the International ISDB-T standard, which is currently adopted by 20 countries. 

In 2016, Brazil started a safe and gradual analog TV switch-off process, that was designed to assure that no one would be deprived of the terrestrial free-

to-air TV. The process was divided into two stages: in the first stage (2016 to 2019) the analog television switch-off was performed in all the state capitals, 

metropolitan areas, and other areas where it was required to release the 700 MHz band; on the second stage (up to 2023) the analog television switch-

off would be performed in the remaining of the country. During the first stage, 1 362 cities in 47 different clusters were impacted, accounting for nearly 

128 million people (62% of the population). More than 12 million Digital TV reception kits were distributed for low-income families. The analog switch-off 

had no significant impact on the free-to-air terrestrial TV audience. Regarding the second stage, the remaining 38% of the population (more than 79 million 

people) is distributed in 4 208 cities. After the implementation of Digital Terrestrial Television Brazil adopted an industrial policy that determined that all 

flat-panel TVs manufactured from 2012 must have an integrated Digital TV receiver and from 2013 no more CRT TVs were manufactured. Therefore, it 

is anticipated, based on the expected product lifetimes, that by 2023 Brazil would have nearly all its TV sets already equipped with an integrated Digital 

TV receiver, thus facilitating the analog television switch-off without additional Digital TV reception kits distribution. 
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As the Brazilian digital television switch-over began, the SBTVD Forum started considering the next steps for the evolution of the Brazilian Television. 

The analog TV (that we conventionally call "TV 1.0"), which started in Brazil in 1950, was black and white with monophonic sound. Then, some backward-

compatible improvements (that we conventionally call "TV 1.5"), such as color (in the 1970s), stereo sound and closed caption (in the 1980s) were added 

to it. From 2007, the first generation of Digital Terrestrial Television (that we conventionally call "TV 2.0") was introduced in Brazil, bringing high-definition 

video, surround sound, mobile reception, and interactivity. Since then, the technological landscape has changed a lot. The rhythm of development and 

introduction of innovations is increasingly accelerated. These innovations create new consumption habits and increase the expectations of technological 

services users regarding the quality and convenience of these services. Since the introduction of SBTVD, new immersive audio and video formats have 

emerged, and are already present in the new TV sets available in the market. The TV sets currently available have resolution and contrast greater than 

those supported in the first generation SBTVD standard. That is the opposite of the market situation when Digital TV was launched in Brazil, as the HDTV 

sets offer was very low. The availability and the speed of Internet access in Brazil, especially in metropolitan areas, increased significantly, enabling the 

consumption of on-demand audiovisual content. This connectivity is already in use by TV sets (Smart TVs) and by broadcasters’ Over -The-Top (OTT) 

offers. However, in the first generation SBTVD standard, there was not an integration between the broadcasting service and the Internet content offer. 

Furthermore, new techniques for signal coding, transport, and modulation were also developed, allowing greater efficiency in audiovisual transmission. 

Many Digital Terrestrial Television systems have also been evolving, including in this evolution not only enhancements in qua lity and efficiency but also 

new convergent services between the broadcasting and the Internet. Based on this technological landscape, the SBTVD Forum recognized the necessity 

to evolve the SBTVD. It also acknowledged that changing the physical layer, the transport layer, and/or audiovisual coding would not be backward-

compatible. Nevertheless, the transition to a new generation of Digital Terrestrial Television is a long process, based on the investments required for both 

broadcasters and consumers and the expected life span of TV transmitters and receivers. It was, therefore, deemed necessary to increase the life span 

of the existing Digital Terrestrial Television system as much as possible through a backward-compatible evolution (a project we called "TV 2.5") and to 

start the development of the next generation Digital Terrestrial Television system (the project we called "TV 3.0"). 

The "TV 2.5" project comprised two aspects: broadcast-broadband integration and audiovisual quality. The first aspect involved the development of a new 

receiver profile for the middleware Ginga (receiver profile D, a.k.a. "DTV Play"), addressing use cases such as on-demand video, synchronized companion 

device, audiovisual enhancement over the Internet, and targeted content. The second aspect was addressed through the introduction of three new optional 

immersive audio codecs (MPEG-H Audio, E-AC-3 JOC, and AC-4) while retaining MPEG-4 AAC main audio for backward-compatibility, and through the 

introduction of two new optional HDR video formats (SL-HDR1 dynamic metadata and HLG "preferred transfer characteristics" signaling) while keeping 

MPEG-4 AVC (H.264) / 8-bit / BT.709 / 1080i for backward-compatibility. The revision of the SBTVD standards containing both "TV 2.5" aspects has 

already been published (available at https://forumsbtvd.org.br/legislacao-e-normas-tecnicas/normas-tecnicas-da-tv-digital/english/). 

For the "TV 3.0" project, the SBTVD Forum, after agreeing on its requirements (use cases and corresponding technical specifications), decided to release 

a Call for Proposals (available at https://forumsbtvd.org.br/wp-content/uploads/2020/07/SBTVDTV-3-0-CfP.pdf) for any interested organization to submit 

its proposed candidate technologies for any of the system components or sub-components. The new system is expected to start operating in the next few 

years, but based on the Brazilian experience on the transition from analog to digital television, the complete transition from the current SBTVD to the 

TV 3.0 is expected to last at least 15+ years. 

As described in the aforementioned Call for Proposals document, the response to the Call for Proposals was divided into two phases. 

https://forumsbtvd.org.br/legislacao-e-normas-tecnicas/normas-tecnicas-da-tv-digital/english/
https://forumsbtvd.org.br/wp-content/uploads/2020/07/SBTVDTV-3-0-CfP.pdf
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Phase 1 responses comprised the identification of each proposed candidate technology and appropriate contact persons and filling the compliance form 

of the components or sub-components corresponding to the proposed candidate technology. 

Phase 2 responses comprised providing the full specification of the proposed candidate technology, adhering to the SBTVD Forum Intellectual Property 

Rights Policy, and the additional requirements considering general information and resources needed for evaluating and comparing the proposed 

candidate technologies. The “TV 3.0 CfP Phase 2 / Testing and Evaluation” document (available at https://forumsbtvd.org.br/wp-

content/uploads/2021/03/SBTVD-TV_3_0-P2_TE_2021-03-15.pdf) provides further information on Phase 2, along with the test procedures for evaluating 

and comparing the proposals of candidate technologies. 

The Call for Proposals was open from 17 July 2020 to 30 November 2020. It received in total, considering its 6 system components (Over-the-air Physical 

Layer, Transport Layer, Video Coding, Audio Coding, Captions, and Application Coding), 36 responses from 21 different organizations worldwide. Some 

similar proposals were merged for the sake of Phase 2 testing and evaluation, resulting in 30 candidate technologies. 

The tests were funded by the Brazilian Ministry of Communications through the Brazilian National Council for Scientific and Technological Development 

(CNPq, Conselho Nacional de Desenvolvimento Científico e Tecnológico). The Application Coding candidate technologies have been tested by the 

Federal University of Juiz de Fora and the Pontifical Catholic University of Rio de Janeiro from 05 July 2021 to 03 December 2021. This document contains 

the results of the tests to support, alongside the market and intellectual property evaluations, the SBTVD Forum in recommending the appropriate 

technologies for the next generation of digital terrestrial television in Brazil.  

It is important to highlight that, in this process, the SBTVD Forum has a propositional role, with the Brazilian Government alone being responsible for 

making any decisions about the standards applicable to broadcasting service in Brazil. 

2 Research Team 

The team of collaborators participating in this project are listed below, with links to their curricula at the Lattes platform/Brazil. 

Álvaro Mario Guerra da Veiga (PUC-Rio) - http://lattes.cnpq.br/6508268316749207 

Daniel de Sousa Moraes (PUC-Rio) - http://lattes.cnpq.br/5881729654998250  

Felippe Nagato (PUC-Rio) - http://lattes.cnpq.br/0447464742409984  

Gustavo Henrique da Rocha Reis (IF Sudeste MG) - http://lattes.cnpq.br/8840565182599163  

Marcelo Ferreira Moreno (UFJF) - http://lattes.cnpq.br/6352224173110416  

Marcos Paulo Mendes (UFJF) - http://lattes.cnpq.br/3622753302716946  

https://forumsbtvd.org.br/wp-content/uploads/2021/03/SBTVD-TV_3_0-P2_TE_2021-03-15.pdf
https://forumsbtvd.org.br/wp-content/uploads/2021/03/SBTVD-TV_3_0-P2_TE_2021-03-15.pdf
http://lattes.cnpq.br/6508268316749207
http://lattes.cnpq.br/5881729654998250
http://lattes.cnpq.br/0447464742409984
http://lattes.cnpq.br/8840565182599163
http://lattes.cnpq.br/6352224173110416
http://lattes.cnpq.br/3622753302716946
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Matheus Adler Soares Pinto (PUC-Rio) - http://lattes.cnpq.br/8863796152222892  

Pedro Henrique Ventura Rodrigues de Almeida (UFJF) - http://lattes.cnpq.br/5149073217966264  

Sérgio Colcher (PUC-Rio) - http://lattes.cnpq.br/1104157433492666  

Stanley Cunha Teixeira (UFJF) - http://lattes.cnpq.br/7827773489873868  

Thomas Marques Brandao (UFJF) - http://lattes.cnpq.br/5173272296001744  

Túlio Caique Faria Cota (IF Sudeste MG) - http://lattes.cnpq.br/1536537022598187  

We also had the collaboration of the SBTVD Forum members, in particular: 

Luiz Fausto – Chair, Technical Module, SBTVD Forum 

3 Glossary 

3D Three-Dimensional 

3DoF Three Degrees of Freedom 

6DoF Six Degrees of Freedom 

ABNT Associação Brasileira de Normas Técnicas (Brazilian Technical Standards Association) 

API Application Programming Interface 

AR Augmented Reality 

C/N Carrier-to-Noise ratio 

GPS Global Positioning System 

HDR High Dynamic Range 

IP Internet Protocol 

ISDB-T Integrated Services Digital Broadcasting-Terrestrial 

http://lattes.cnpq.br/8863796152222892
http://lattes.cnpq.br/5149073217966264
http://lattes.cnpq.br/1104157433492666
http://lattes.cnpq.br/7827773489873868
http://lattes.cnpq.br/5173272296001744
http://lattes.cnpq.br/1536537022598187
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NBR Norma Brasileira Regulamentadora (Brazilian National Standard) 

OTT Over-the-top (internet delivery) 

RF Radio Frequency 

SBTVD Sistema Brasileiro de Televisão Digital (Brazilian Digital Television System) 

SDO Standards Developing Organization 

VR Virtual Reality 

XR eXtended Reality 

4 TV 3.0 Architecture 

The TV 3.0 system components described in this document reflect the reference TV 3.0 architecture, as depicted in Figure 1. 

    Application Coding     

      

  Video 
Coding 

 
Audio 

Coding 
 Captions  

       

Transport Layer 

       

Over-the-air 
Physical Layer 

 Broadband Interface 

Figure 1: TV 3.0 Architecture 

For further information about TV 3.0 architecture, please refer to the TV 3.0 Call for Proposals document. 
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5 TV 3.0 Testing and Evaluation 

Please refer to Section 4 of the “TV 3.0 CfP Phase 2 / Testing and Evaluation” document (available at https://forumsbtvd.org.br/wp-content/uploads/ 

2021/03/SBTVD-TV_3_0-P2_TE_2021-03-15.pdf) for further information on the testing and evaluation procedures. 

6 Testing and Evaluation Results 

6.1 Identification of the candidate technologies 

Throughout this report the candidate technologies are referred to by letters from "A" to "F". 

The following table contains the correspondence with their real names. 

Candidate Technology A Advanced ISDB-T 

Candidate Technology B DTNEL Application Coding 

Candidate Technology C ATSC 3.0 

Candidate Technology D MPEG-H Audio 

Candidate Technology E Guaraná 

Candidate Technology F NCL 4.0 

https://forumsbtvd.org.br/wp-content/uploads/2021/03/SBTVD-TV_3_0-P2_TE_2021-03-15.pdf
https://forumsbtvd.org.br/wp-content/uploads/2021/03/SBTVD-TV_3_0-P2_TE_2021-03-15.pdf


SBTVD Forum - Testing and Evaluation Report: TV 3.0 Project - Application Coding 03 December 2021 

Page 10 of 366 

6.2 Candidate Technology A 

6.2.1 Documentation Analysis and Test Results 

Evaluation Form for Requirement AP 1.1 

Test procedure identification 

Requirement description: FSD_09 Ginga receiver profile application reuse/interoperability 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). It also uses components defined in ARIB STD-
B60/62 to be applied to use cases. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). It also uses components defined in ARIB STD-
B60/62 to be applied to use cases. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability) 
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). It also uses components defined in ARIB STD-
B60/62 to be applied to use cases. 



SBTVD Forum - Testing and Evaluation Report: TV 3.0 Project - Application Coding 03 December 2021 

Page 11 of 366 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity) 
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). It also uses components defined in ARIB STD-
B60/62 to be applied to use cases. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity) 
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). It also uses components defined in ARIB STD-
B60/62 to be applied to use cases. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability) 
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability) 
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
No, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). 
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Evaluation Form for Requirement AP 2.1 

Test procedure identification 

Requirement description: FSD_09 Ginga receiver profile middleware components and subsystems implementation reuse 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). It also uses components defined in ARIB STD-
B60/62 to be applied to use cases. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability) 
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). It also uses components defined in ARIB STD-
B60/62 to be applied to use cases. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). It also uses components defined in ARIB STD-
B60/62 to be applied to use cases. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). It also uses components defined in ARIB STD-
B60/62 to be applied to use cases. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). 
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Evaluation Form for Requirement AP 3.1 

Test procedure identification 

Requirement description: FSD_09 Ginga receiver profile use cases support 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). It also uses components defined in ARIB STD-
B60/62 to be applied to use cases. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). It also uses components defined in ARIB STD-
B60/62 to be applied to use cases. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). It also uses components defined in ARIB STD-
B60/62 to be applied to use cases. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). It also uses components defined in ARIB STD-
B60/62 to be applied to use cases. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). It also uses components defined in ARIB STD-
B60/62 to be applied to use cases.  

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). 
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Evaluation Form for Requirement AP 4.1 

Test procedure identification 

Requirement description: support TV 3.0 transport layer 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposal is generic and has enough abstract functions to support access to the future transport layer. It is specified as an HTML5 API. The proposal refers 
to ARIB STD-B62 that adopt MMT for transmission. It lists some APIs methods used in the standard for the communication between the application coding layer and 
the transport layer.  

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, since it is based on Ginga-HTML5 (ABNT NBR 15606-10) and Ginga CC WebServices (ABNT NBR 15606-11). 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability) 
Yes, since it is based on ARIB STD-B62, which specifies an API for communication with MMT. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, since it is based on ARIB STD-B62, which specifies an HTML5 API for communication with MMT. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes. The proposal includes a well-defined API. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. Although nothing is said about errors on API, the functions are clearly specified and have concise semantics. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Yes, since it is based on ARIB STD-B62. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity) 
Yes, since it is based on ARIB STD-B62. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes. It can be developed as JavaScript Extension APIs or defined as a Ginga CC WebService REST API. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, since it is based on the ARIB STD-B62, Ginga-HTML5 and Ginga CC WebServices, and has well-defined interfaces. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the syntax and expected return values are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, it may be an extension of JavaScript API or defined in the REST API of the Ginga CC WebService, for example. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, the proposal may be an extension of JavaScript API or defined in the REST API of the Ginga CC WebService. 

 

Evaluation Form for Requirement AP 4.2 

Test procedure identification 

Requirement description: support TV 3.0 video coding 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes, it is based on HTMLMediaElement (W3C standard) for media playback. Also, this element allows playback control via JavaScript API. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, since it is based on HTMLMediaElement (W3C standard) for media control, allowing media control as an HTML5 object. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. The presentation control is under the responsibility of the HTMLMediaElement, which provides a higher level of abstraction. Eventual 
programming errors may only cause the media not to be able to be controlled. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the syntax and expected return values are specified. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, since it is based on HTMLMediaElement (W3C standard) for media control, which is an open and consolidated standard. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, because it is an open standard for different environments. 

 

Evaluation Form for Requirement AP 4.3 

Test procedure identification 

Requirement description: support TV 3.0 audio coding 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes, it is based on HTMLMediaElement (W3C standard) for media playback. Also, this element allows playback control via JavaScript API. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, since it is based on HTMLMediaElement (W3C standard) for media control, allowing media control as an HTML5 object. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. The presentation control is under the responsibility of the HTMLMediaElement, which provides a higher level of abstraction. Eventual 
programming errors may only cause the media not to be able to be controlled. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the syntax and expected return values are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, since it is based on HTMLMediaElement (W3C standard) for media control, which is an open and consolidated standard. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, because it is an open standard for different environments. 

 



SBTVD Forum - Testing and Evaluation Report: TV 3.0 Project - Application Coding 03 December 2021 

Page 21 of 366 

Evaluation Form for Requirement AP 4.4 

Test procedure identification 

Requirement description: support TV 3.0 video captions 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes, since it proposes the BroadcastVideoObjectElement API and the support for ARIB-TTML, which is based on the W3C recommendation “Timed Text Markup 
Language”. Timed text is textual information that is intrinsically or extrinsically associated with timing information. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, it is based on ARIB STD-B62 which specifies an HTML5 BroadcastVideoObjectElement, with API to deal with captions. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, it is based on HTML5 and ARIB-TTML.  

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, because the BroadcastVideoObjectElement object and TTML allow for representing timed text media. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, because the BroadcastVideoObjectElement object is an HTML5 extension and TTML is based on XML. Also, the caption can be controlled through APIs. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. It is worth mentioning that the proposal does not include enough information to completely assess this question. It was noted that the XML 
document can become unreadable if there is an error, so XML validation can be applied before transmission. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Yes, since it is based on HTML5 and ARIB-TTML. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, since it is based on HTML5 and ARIB-TTML. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, since it is based on HTML5 and ARIB-TTML. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, since it is based on HTML5 and ARIB-TTML, both based on W3C specifications. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the syntax and expected return values are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, since it is based on HTML5 and ARIB-TTML, open standards based on W3C. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, because it is an open standard for different environments. 

 

Evaluation Form for Requirement AP 5.1 

Test procedure identification 

Requirement description: access the identification of the TV network, the originating station, and the transmission station 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
Partially, because the proposal uses functions to lower-level information based on GingaCC WebServices and functions for TV specified in ARIB and IPTVFJ 
specifications. Using these functions, it is possible to access network information, however there is no function to access the originating nor transmission station. It is 
worth mentioning that WebGPIO API should be analyzed to verify compatibility with TV 3.0 receivers. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness) 
 The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%);  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
Yes, because the proposal uses functions to lower-level information based on GingaCC WebServices and functions for TV specified in ARIB and IPTVFJ 
specifications, as well as HTML5-based WebGPIO API. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Partially, because the proposal uses functions to lower-level information based on GingaCC WebServices and functions for TV specified in ARIB and IPTVFJ 
specifications, however WebGPIO API seems to be not standardized and should be analyzed to verify compatibility with TV 3.0 receivers. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Partially, some low-level information support is omitted in the documentation. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, because it’s based on standards ABNT NBR 15.606-11 and ARIB STD-B62, as well as the HTML5-based WebGPIO API. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. It is worth mentioning that using low-level API such as WebGPIO may lead to more programming errors. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially, because it’s based on standards ABNT NBR 15.606-11 and ARIB STD-B62, however WebGPIO API has not been validated and adopted for TV receivers. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Partially, because it’s based on standards ABNT NBR 15.606-11 and ARIB STD-B62, however WebGPIO API has not been validated and adopted for TV receivers. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability) 
Yes, because it’s based on standards ABNT NBR 15.606-11 and ARIB STD-B62 as well as the HTML5-based WebGPIO API. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, because it’s based on standards ABNT NBR 15.606-11 and ARIB STD-B62 as well as the HTML5-based WebGPIO API. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the syntax and expected return values are specified. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, because it’s based on standards ABNT NBR 15.606-11 and ARIB STD-B62, as well as the HTML5-based WebGPIO API. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  

Yes, WebGPIO API is specifically targeted at GPIO hardware interface found in Raspberry devices. 

 

Evaluation Form for Requirement AP 5.2 

Test procedure identification 

Requirement description: access the receiver front-end parameters (RF channel, reception power in dBm and C/N in dB) 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
Partially. The proposal presents an API based on ARIB and IPTVFJ specifications to access some information of the receiver device. However, there is no interface 
to get dBm from Application Coding layer in ARIB/IPTVFJ specs. It is worth mentioning that WebGPIO API should be analyzed to verify compatibility with TV 3.0 
receivers. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness) 
 The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
Yes, because the proposal uses functions to lower-level information based on GingaCC WebServices and functions for TV specified in ARIB and IPTVFJ 
specifications, as well as HTML5-based WebGPIO API. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Partially, because the proposal uses functions to lower-level information based on GingaCC WebServices and functions for TV specified in ARIB and IPTVFJ 
specifications, however WebGPIO API seems to be not standardized and should be analyzed to verify compatibility with TV 3.0 receivers. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Partially, some low-level information support is omitted in the documentation. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, because it’s based on standards ABNT NBR 15.606-11 and ARIB STD-B62, as well as the HTML5-based WebGPIO API. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. It is worth mentioning that using low-level API such as WebGPIO may lead to more programming errors. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially, because it’s based on standards ABNT NBR 15.606-11 and ARIB STD-B62, however WebGPIO API has not been validated and adopted for TV receivers. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Partially, because it’s based on standards ABNT NBR 15.606-11 and ARIB STD-B62, however WebGPIO API has not been validated and adopted for TV receivers. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability) 
Yes, because it’s based on standards ABNT NBR 15.606-11 and ARIB STD-B62 as well as the HTML5-based WebGPIO API. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, because it’s based on standards ABNT NBR 15.606-11 and ARIB STD-B62 as well as the HTML5-based WebGPIO API. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the syntax and expected return values are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, because it’s based on standards ABNT NBR 15.606-11 and ARIB STD-B62, as well as the HTML5-based WebGPIO API. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  

Yes, WebGPIO API is specifically targeted at GPIO hardware interface found in Raspberry devices. 
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Evaluation Form for Requirement AP 5.3 

Test procedure identification 

Requirement description: geolocation API with multiple sources of data such as transmission station, GPS, and assisted GPS (using Wi-Fi networks) 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
No. The proposal presents an API based on ARIB and IPTVFJ specifications to access low-level information, and also WebGPIO API functions. However, the 
proposal does not detail how information about station transmission or GPS can be acquired. It is worth mentioning that WebGPIO API should be analyzed to verify 
compatibility with TV 3.0 receivers. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
Yes, because the proposal uses functions to lower-level information based on GingaCC WebServices and functions for TV specified in ARIB and IPTVFJ 
specifications, as well as HTML5-based WebGPIO API. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Partially, because the proposal uses functions to lower-level information based on GingaCC WebServices and functions for TV specified in ARIB and IPTVFJ 
specifications, however WebGPIO API seems to be not standardized and should be analyzed to verify compatibility with TV 3.0 receivers. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Partially, some low-level information support is omitted in the documentation. Based on ARIB and IPTVFJ, the proposal describes an API summary of methods for 
extending Ginga CC WebServices to allow the access to lower-level information but does not include all information needed. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Partially. The information provided by the proposal does not include enough information to evaluate the easiness for developers  

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. It is worth mentioning that using low-level API such as WebGPIO may lead to more programming errors. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity) 
Partially, because it’s based on standards ABNT NBR 15.606-11 and ARIB STD-B62, however WebGPIO API has not been validated and adopted for TV receivers. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Partially, because it’s based on standards ABNT NBR 15.606-11 and ARIB STD-B62, however WebGPIO API has not been validated and adopted for TV receivers. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability) 
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 



SBTVD Forum - Testing and Evaluation Report: TV 3.0 Project - Application Coding 03 December 2021 

Page 30 of 366 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity) 
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity) 
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability) 
Yes, because it’s based on standards ABNT NBR 15.606-11 and ARIB STD-B62 as well as the HTML5-based WebGPIO API. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, because it’s based on standards ABNT NBR 15.606-11 and ARIB STD-B62 as well as the HTML5-based WebGPIO API. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information to build a test suite specification. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, because it’s based on standards ABNT NBR 15.606-11 and ARIB STD-B62, as well as the HTML5-based WebGPIO API. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
Yes, WebGPIO API is specifically targeted at GPIO hardware interface found in Raspberry devices. 
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Evaluation Form for Requirement AP 6.1 

Test procedure identification 

Requirement description: application-oriented user experience with TV 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes, since it is based on PWA (Progressive Web Application). PWA is a software development methodology that allows the use of web technologies, such as 
HTML5, to build mobile applications. In DTV context, it is proposed as a mean to enable HTML5 applications on TV as native applications.  

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
Yes, since it is based on PWA (Progressive Web Application) with HTML5. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, since it is based on PWA (Progressive Web Application) with HTML5. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness) 
Yes, since it is based on PWA (Progressive Web Application) with HTML5. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability) 
Yes, since it is based on PWA (Progressive Web Application) with HTML5. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. It is worth mentioning that the proposal lacks mechanisms to validate the app content delivered via broadband/broadcast. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity) 
Partially, because PWA (Progressive Web Application) is a composition of standards already in use on the Web. However, PWA usage on TV still needs further 
analysis. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, since it is based on PWA (Progressive Web Application) with HTML5. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability) 
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality) 
Partially, because it lacks mechanisms to validate source the apps incoming from network/broadcast . Furthermore, the proponent did not deliver a prototype. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
Partially, because it lacks mechanisms to validate source the apps incoming from network/broadcast . Furthermore, the proponent did not deliver a prototype. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity) 
No, because it lacks mechanisms for user’s authentication. Furthermore, the proponent did not deliver a prototype. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability) 
Yes, since it is based on PWA (Progressive Web Application) with HTML5. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, since it is based on PWA (Progressive Web Application) with HTML5, which are based on open and consolidated standards. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability) 
No. The proposal does not include enough elements needed for a test suite specification. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability) 
Yes, since it is based on PWA (Progressive Web Application) with HTML5. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
No, because it is based on high-level open standards supported by different environments. However, it is worth mentioning that PWA usage on TV still needs further 
analysis. 

 

Evaluation Form for Requirement AP 6.2 

Test procedure identification 

Requirement description: handling the presentation of all audiovisual content 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
Yes, because the proposal includes the use of a BroadcastVideoObjectElement (inherits HTMLObjectElement) that specifies the API and behavior needed to deal 
with the presentation of broadcast video/audio objects. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
Yes, because it is based on HTML5. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability) 
Yes, because it is based on HTML5. It is also specified in ARIB STD-B62 Volume2 Version 2.2-E1. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness) 
Yes, because it is based on HTML5 and appropriately handles the presentation of broadcast video/audio objects. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, because it is based on HTML5. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity) 
It is based on HTML5 and specified in ARIB STD-B62 Volume2 Version 2.2-E1. So it has been adopted by ISDB-T. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, because it is based on HTML5. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability) 
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality) 
Partially. User data protection may not be an issue for such a broadcast media API specification. However, no prototypes were delivered for a due evaluation. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity) 
Partially. User data protection may not be an issue for such a broadcast media API specification. However, no prototypes were delivered for a due evaluation. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity) 
Partially. User data protection may not be an issue for such a broadcast media API specification. However, no prototypes were delivered for a due evaluation. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, because it is based on HTML5. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability) 
Yes, because it is based on HTML5. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability) 
No. The proposal does not include enough elements needed for a test suite specification. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability) 
Yes, because it is based on HTML5. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
No, because it is based on high-level open standards supported by different environments. 

 

Evaluation Form for Requirement AP 6.3 

Test procedure identification 

Requirement description: application switching delay 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) Not specified. The documentation does not inform the 
amount of time needed for application switching. Moreover, the proponent did not deliver a prototype. The solution is based on PWA (Progressive Web Application). 
PWA is a software development methodology that allows the use of web technologies, such as HTML5, to build mobile applications. It is worth mentioning that PWA 
has components that enable background execution, cache function to store necessary data, which combined may enable fast application switching. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 



SBTVD Forum - Testing and Evaluation Report: TV 3.0 Project - Application Coding 03 December 2021 

Page 37 of 366 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
Yes, since it is based on PWA (Progressive Web Application) with HTML5. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, since it is based on PWA (Progressive Web Application) with HTML5. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness) 
Yes, since it is based on PWA (Progressive Web Application) with HTML5. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability) 
Yes, since it is based on PWA (Progressive Web Application) with HTML5. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. It is worth mentioning that the proposal lacks mechanisms to validate the app content delivered via broadband/broadcast. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity) 
Partially, because PWA (Progressive Web Application) is a composition of standards already in use on the Web. However, PWA usage on TV still needs further 
analysis. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, since it is based on PWA (Progressive Web Application) with HTML5. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability) 
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality) 
Partially, because it lacks mechanisms to validate source the apps incoming from network/broadcast . Furthermore, the proponent did not deliver a prototype. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
Partially, because it lacks mechanisms to validate source the apps incoming from network/broadcast . Furthermore, the proponent did not deliver a prototype. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity) 
No, because it lacks mechanisms for user’s authentication. Furthermore, the proponent did not deliver a prototype. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability) 
Yes, since it is based on PWA (Progressive Web Application) with HTML5. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, since it is based on PWA (Progressive Web Application) with HTML5, which are based on open and consolidated standards. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability) 
No. The proposal does not include enough elements needed for a test suite specification. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability) 
Yes, since it is based on PWA (Progressive Web Application) with HTML5. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
No, because it is based on high-level open standards supported by different environments. However, it is worth mentioning that PWA usage on TV still needs further 
analysis. 
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Evaluation Form for Requirement AP 7.5 

Test procedure identification 

Requirement description: multi-device support, synchronous and asynchronous modes 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
Yes, as it is based on IPTVFJ STD-0011 and IPTVFJ STD-0013. IPTVFJ STD-0011 is a specification for HTML5 browser and IPTVFJ STD-0013 is a Hybridcast 
Operational Guideline. Furthermore, the proposal uses WebSocket (Hybridcast-Connect) for communication among devices (TV receiver with companion devices). 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
Yes, since it is based on IPTVFJ STD-0013 and IPTVFJ STD-0011, which use HTML5 for companion/TV applications. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, since it is based on IPTVFJ STD-0013 and IPTVFJ STD-0011. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, since it is based on HTML5 and it is able to provide multi-device support. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Partial. Although the concept presented by the proposal shows a communication between the application and the Ginga CC WebServices, the use of lower-level 
WebSockets can be complex for the developer to implement and/or analyze errors in such an inter device communication. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The need for programming a TCP-level communication among devices using WebSockets is more prone to errors if compared to higher-level APIs for 
communicating/synchronizing multiple devices. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity) 
Yes, since it is based on IPTVFJ STD-0013, STD-011 and ARIB STD-B62. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity) 
Yes, since it is based on IPTVFJ STD-0013, STD-011 and ARIB STD-B62. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance) 
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. In this case, there is a special concern 
about the dynamic status of mobile devices, which may be temporarily unreachable or disconnected. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability) 
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. In this case, there are specific concerns on 
the data exchanged through mobile networks and using personal devices. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity) 
Yes, because the proposal has a Device authentication step. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity) 
Yes, because the proposal has a Device authentication step. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, as it is based on IPTVFJ STD-0013 and STD-011 and HTML5. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability) 
Yes, as it is based on IPTVFJ STD-0013 and STD-011 and HTML5. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability) 
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, as it is based on IPTVFJ STD-0013 and STD-011, HTML5 and open standards. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, because it is based on high-level open standards supported by different environments. 
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Evaluation Form for Requirement AP 7.6 

Test procedure identification 

Requirement description: multi-user identification support 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
Yes, as the proposal uses a User-ID to identify users. Furthermore, it uses Hybridcast-Connect to carry out the communication. The proposal presents a scheme 
and a sequence diagram representing the procedure for issuing User-ID and pairing with channels or programs. It is worth mentioning that the identification depends 
on personal devices. The proposal needs more detailed information. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, because the proposal uses Ginga CC WebServices to do the steps to start a communication. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, since it is based on HTML5 and the principles of Hybridcast Connect. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, as the proposal uses a User-ID to identify users. Furthermore, it uses Hybridcast-Connect to carry out the communication. The proposal presents a scheme 
and a sequence diagram representing the procedure for issuing User-ID and pairing with channels or programs. It is worth mentioning that the identification depends 
on personal devices. The proposal needs more detailed information or a prototype.  

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability) 
Partial. Although the concept presented by the proposal shows a communication between the application and the Ginga CC WebServices, the use of lower-level 
WebSockets can be complex for the developer to implement and/or analyze errors in such an inter device communication. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection) 
The need for programming a TCP-level communication with a Web Service is more prone to errors if compared to higher-level APIs for communicating with remote 
services. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Yes, since it is based on HTML5 and Hybridcast-Connect. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, since it is based on HTML5 and Hybridcast-Connect. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance) 
Partial. The specification provides fault-tolerance since it is based on Hybridcast-Connect. However, the proponent did not deliver a prototype for a due evaluation 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
Partial, since nothing is said about http/ws requests (in/secure). Moreover, the proponent did not deliver a prototype for a due evaluation 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity) 
Partial. The specification prevents unauthorized use of user data via a user'’ login process. However, the proponent did not deliver a prototype for a due evaluation 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
Yes, since it can use a user's token. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, since it is based on use/providing Ginga CC WebServices API and HTML5. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability) 
Yes, since it is based on use/providing Ginga CC WebServices API and HTML5. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability) 
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability) 
Yes, since it is based on the principles of Hybridcast-Connect (a broadcaster Web Service) and HTML5. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
No, because it is based on high-level open standards supported by different environments. It is worth mentioning that, to generate identifiers, an ID Server is 
needed. 
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Evaluation Form for Requirement AP 7.7 

Test procedure identification 

Requirement description: multi-user interaction support 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
Yes, because the proposal uses Hybridcast-Connect. It supports multi-user interaction via personal devices 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
Yes, because the proposal uses Hybridcast-Connect, which is a decoupled, TCP/IP based solution.. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, since the proposal uses Hybridcast-Connect, providing functionality through API on Ginga CC WerbServices. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness) 
Yes, because Hybridcast-Connect allows multiple connectivity. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Partially, because the concept presented by the proposal shows a communication between the application and the Ginga CC WebServices, but the use of 
WebSockets can be complex for the developer to implement and/or analyze errors. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection) 
The need for programming a TCP-level communication among devices using WebSockets is more prone to errors if compared to higher-leval APIs for 
communicating/synchronizing multiple devices. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity) 
Yes, because Hybridcast-Connect is in use in Japan. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, because Hybridcast-Connect is in use in Japan. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
Yes, since it is based on the Hybridcast-Connect. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
Partial, since nothing is said about http/ws requests (in/secure). Moreover, the proponent did not deliver a prototype for a due evaluation 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
Partial. The specification prevents unauthorized use of user data via a user'’ login process. However, the proponent did not deliver a prototype for a due evaluation. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity) 
Yes, since it can use a user's token. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability) 
Yes, since it is based on use/providing Ginga CC WebServices API. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, since it is based on use/providing Ginga CC WebServices API and HTML5. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, since it is based on Hybridcast-Connect. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, because it is based on high-level open standards supported by different environments. It is worth mentioning that, to generate identifiers, an ID Server is 
needed. 

 

Evaluation Form for Requirement AP 8.1 

Test procedure identification 

Requirement description: standardized audience measurement API (taking multi-user identification support into account) 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes, since it proposes a background application (JavaScript) integrated with Ginga CC WebServices. It is worth mentioning that no sufficient information regarding 
API syntax and the background application logic was provided 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
Yes, because the proponent proposes a background application integrated with Ginga CC WebServices. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability) 
Yes, because the proponent proposes a background application integrated with Ginga CC WebServices. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Partially. The proposed background application collects data from and makes it available through Ginga CC WebServices. However, there is no sufficient information 
regarding API and the background application logic. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Partially. The proposed background application is integrated with Ginga CC WebServices. However, there is no sufficient information regarding API and the 
background application logic. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The specification seems to be new. No information about current adoption nor validation was given. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, because the proponent proposes a background application integrated with Ginga CC WebServices. It is worth mentioning that the background application is 
something new and not fully described in the specification. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability) 
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality) 
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. However, the proponents mention that it is 
necessary to obtain user confirmation and permission according to the security regulations of Ginga CC WebServices. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity) 
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, because the proponent proposes a background application integrated with Ginga CC WebServices. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, because the proponent proposes a background application integrated with Ginga CC WebServices. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability) 
No, there is no sufficient information for a test suite specification. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, because the proponent proposes a JavaScript background application integrated with Ginga CC WebServices. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
No, because it is based on high-level open standards (Ginga-CC WebServices) supported by different environments. 

 

Evaluation Form for Requirement AP 9.1 

Test procedure identification 

Requirement description: machine-learning APIs 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes, because it was proposed to execute machine learning on a browser (WebGPU, TensorFlow.js). WebGPU is an API that exposes the capabilities of GPU 
hardware for the Web. TensorFlow.js is an open-source hardware-accelerated JavaScript library for training and deploying machine learning models. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, because it was proposed to execute machine learning by HTML5 browser (WebGPU, TensorFlow.js). 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability) 
Yes, because it was proposed to execute machine learning by browser (JavaScript, HTML5). 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, because the proposed technologies are based on HTML5, JavaScript and are capable of providing machine learning functionality.  

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability) 
Yes, because the proposed technologies are based on HTML5, JavaScript. Tensorflow is a known technology for those developing machine learning based 
solutions. It is worth mentioning that WebGPU is not a standard yet. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
Partially. The use of HTML 5, JavaScript, and a domain-specific API like Tensorflow helps developers in making fewer mistakes. However, the non-standardized 
WebGPU allows for manipulation of low-level GPU structures like buffers. Besides, the proposal lacks mechanisms to validate data obtained from internet sources. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially. It is based on HTML5, Javascript, already validated in the DTV domain. However, tencosrflow.js and WebGPU are not standardized nor validated for DTV 
yet. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Partially. The use of HTML 5, JavaScript, and Tensorflow are really mature. However, WebGPU is not standardized yet. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability) 
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
Partially, because the proponent only explains there is no need to send user information to the outside because the machine learning is processed internally in TV.  

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered.  

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, because WebGPU and TensorFlow.js are based on HTML5/JavaScript. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, because WebGPU and TensorFlow.js are based on HTML5/JavaScript. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability) 
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, because WebGPU and TensorFlow.js are based on HTML5/JavaScript. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
Yes, WebGPU and Tensorflow may depend on certain GPU capabilities 

 

Evaluation Form for Requirement AP 10.1 

Test procedure identification 

Requirement description: API-based user privacy 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Partially. The proponent referenced APIs and standards/groups (W3C, Google) that discuss user's privacy mainly regarding information exchange for targeted 
advertisements. However, the proposal does not include support for user authorization on the use of each API that may represent a privacy issue (e.g. geolocation, 
user identification; machine learning etc.). 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, because it proposes to use APIs compatible with HTML5. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, because it proposes to use APIs compatible with HTML5.  
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Partially, because it proposes to use APIs compatible with HTML5 and the creation of targeted content yet preserving users' privacy. However, the proposal does not 
include support for user authorization on the use of each API that may represent a privacy issue (e.g. geolocation, user identification; machine learning etc.). 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, because it proposes to use APIs compatible with HTML5. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially. The proponent references APIs and standards/groups that discuss user's privacy in the Web domain. However, there is no information about its adoption in 
DTV specifications. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, because it was proposed to use APIs compatible with HTML5 and currently in use in the Web domain. It is worth mentioning that the proposal was not validated 
in context of DTV application coding. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability) 
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
Yes, because the proposal references APIs that anonymize user’s navigation. Developers should ensure data protection in their application. The proponent did not 
deliver the prototype. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
Yes, because the proposal references APIs that anonymize user’s navigation. Developers should ensure data protection in their application. The proponent did not 
deliver the prototype. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
Yes, because the proposal references APIs that anonymize user’s navigation. Developers should ensure data protection in their application. The proponent did not 
deliver the prototype. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, because it proposes to use APIs compatible with HTML5. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability) 
Yes, because it proposes to use APIs compatible with HTML5. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability) 
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, because it proposes to use APIs compatible with HTML5 that is standard on the web. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, because it is an open standard for different environments. 

 

Evaluation Form for Requirement AP 10.2 

Test procedure identification 

Requirement description: compliance with Brazilian General Personal Data Protection Act (Law no 13.709/2018) 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Partially, because the proponent referenced APIs and standards/groups (W3C, Google) that discuss user's privacy. However it is not possible to assess it 
accurately. For example, is Hybridcast Connect compliant with LGPD? What about the javascript module for audience measurement? The proponents claim that 
they can address such a requirement due to being in accordance with web standards. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, because it proposes to use web standards. However it is not possible to assess it accurately. The proponents claim that they can address such a requirement 
due to being in accordance with web standards 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, because it proposes to use web standards. However it is not possible to assess it accurately. The proponents claim that they can address such a requirement 
due to being in accordance with web standards 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, because it proposes to use web standards. However it is not possible to assess it accurately. The proponents claim that they can address such a requirement 
due to being in accordance with web standards. This way, the usability by developers may not be that complex. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, because it proposes to use web standards. However it is not possible to assess it accurately. The proponents claim that they can address such a requirement 
due to being in accordance with web standards. This way, the usability by developers may not be that complex. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. It is worth mentioning that no information for the requirement in question was found in the documentation. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity) 
Yes, because it proposes to use web standards. The same LPGD-compliance model applies to DTV. However it is not possible to assess it accurately. The 
proponents claim that they can address such a requirement due to being in accordance with web standards. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity) 
Yes, because it proposes to use web standards. However it is not possible to assess it accurately. The proponents claim that they can address such a requirement 
due to being in accordance with web standards.  

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance) 
Not applicable. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability) 
Not applicable. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
Partially, because the proposal references APIs that anonymize user’s navigation (specification). Developers should ensure data protection in their application. 
However the proponent didn’t deliver the prototype. It is worth mentioning that no information for the requirement in question was found in the documentation. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
Partially, because the proposal references APIs that anonymize user’s navigation (specification). Developers should ensure data protection in their application. 
However the proponent didn’t deliver the prototype. It is worth mentioning that no information for the requirement in question was found in the documentation. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
Partially, because the proposal references APIs that anonymize user’s navigation (specification). Developers should ensure data protection in their application. 
However the proponent didn’t deliver the prototype. It is worth mentioning that no information for the requirement in question was found in the documentation. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability) 
Yes, because it proposes to use web standards. However it is not possible to assess it accurately. The proponents claim that they can address such a requirement 
due to being in accordance with web standards. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability) 
Yes, because it proposes to use web standards. However it is not possible to assess it accurately. The proponents claim that they can address such a requirement 
due to being in accordance with web standards.  

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No, there is no sufficient information for a test suite specification. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, because it proposes to use web standards. However it is not possible to assess it accurately. The proponents claim that they can address such a requirement 
due to being in accordance with web standards.  

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
No, because it proposes to use web standards, which are open standards that have been specified to support different environments. 

 

Evaluation Form for Requirement AP 12.1 

Test procedure identification 

Requirement description: audio description streaming to a Smart TV or a companion device app 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness).  
Yes, as it is based on HTMLMediaElement (W3C standard) for media playback. Moreover, this element allows control playback and access to playback information 
via JavaScript API. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability) 
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness) 
Yes, since it is based on HTMLMediaElement (W3C standard) for media control, allowing control as an HTML5 object. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability) 
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. Thus, additional technical information about the technology on which the proposal is 
based is very accessible. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. It is worth mentioning that no information for the requirement in question was found in the documentation. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity) 
Yes, because the API interface specification presented in the proposal is based on HTMLElement which in turn is commonly used in the market and is also validated 
for the DTV environment 

Q5.2 Is the proposed specification based on mature technologies? (Maturity) 
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance) 
Partially, the proposal (HTMLMediaElement) has mechanisms to monitor the synchronism (specification). However the proponent did not deliver a prototype. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability) 
Partially, the proposal (HTMLMediaElement) has mechanisms to monitor the synchronism (specification). However the proponent did not deliver a prototype. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality) 
Partially. User data protection may not be an issue for such an accessibility feature. However, no prototypes were delivered for a due evaluation. The proposed 
documentation does not deal with such a requirement, therefore the requirement in question cannot be assessed more accurately. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity) 
Partially. User data protection may not be an issue for such an accessibility feature. However, no prototypes were delivered for a due evaluation. The proposed 
documentation does not deal with such a requirement, therefore the requirement in question cannot be assessed more accurately. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity) 
Partially. User identity protection may not be an issue for such an accessibility feature. However, no prototypes were delivered for a due evaluation. The proposed 
documentation does not deal with such a requirement, therefore the requirement in question cannot be assessed more accurately. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability) 
Yes, because the proposal is based on HTML5 (W3C standard) and uses open protocols. The issue of maintainability seems to follow the same principles of the 
adopted standard. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, because the proposal is based on HTML5 (W3C standard) and uses open protocols. The issue of maintainability seems to follow the same principles of the 
adopted standard. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability) 
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability) 
Yes, because the proposal is based on HTML5 (W3C standard) and uses open protocols. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
No, because it is an open standard for different environments. 

 

Evaluation Form for Requirement AP 12.2 

Test procedure identification 

Requirement description: closed caption streaming to a Smart TV or companion device app (for it to display the closed caption or to perform automatic translation 
and adaptation from the closed caption to sign language) 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
Yes, since it is based on IPTVFJ STD-0011 and ARIB STD-B62. The IPTVFJ STD-0011 defines a method for obtaining a caption from a stream. Besides that, the 
proposal defines a BroadcastVideoObjectElement (based on HTMLObjectElement), which allows control, for example, of the caption source. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
Yes, since it is based on HTMLObjectElement (W3C standard) for media control. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, as it is based on IPTVFJ STD-0011 and ARIB STD-B62 to obtain and display the caption. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness) 
Yes, since it allows for getting a caption from a specific stream (url) and allows control of presentation as an HTML5 object. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, since it is based on HTMLObjectElement for media control and ARIB-TTML as the caption format. The learning curve might not be steep. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. It is worth mentioning that no information for the requirement in question was found in the documentation. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity) 
Yes, since it is based on IPTVFJ STD-0011, ARIB STD-B62 and Web Standards (HTMLObjectElement). The API is already validated in the DTV environment. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity) 
Yes, since it is based on IPTVFJ STD-0011, ARIB STD-B62 and Web Standards (HTMLObjectElement). 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance) 
Partially, the proposal (BroadcastVideoObjectElement) has mechanisms to monitor the synchronism (specification). However the proponent did not deliver a 
prototype. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
Partally, the proposal (BroadcastVideoObjectElement) has mechanisms to monitor the synchronism (specification). However the proponent did not deliver a 
prototype. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality) 
Partially. User data protection may not be an issue for such an accessibility feature. However, no prototypes were delivered for a due evaluation. The proposed 
documentation does not deal with such a requirement, therefore the requirement in question cannot be assessed more accurately. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity) 
Partially. User data protection may not be an issue for such an accessibility feature. However, no prototypes were delivered for a due evaluation. The proposed 
documentation does not deal with such a requirement, therefore the requirement in question cannot be assessed more accurately. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity) 
Partially. User identity protection may not be an issue for such an accessibility feature. However, no prototypes were delivered for a due evaluation. The proposed 
documentation does not deal with such a requirement, therefore the requirement in question cannot be assessed more accurately. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability) 
Yes, because the proposal is based on IPTVFJ STD-0011, ARIB STD-B62 and uses open protocols. The issue of maintainability seems to follow the same principles 
of the adopted standard. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, because the proposal is based on IPTVFJ STD-0011, ARIB STD-B62 and uses open protocols. The issue of maintainability seems to follow the same principles 
of the adopted standard. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability) 
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, because the proposal is based on IPTVFJ STD-0011, ARIB STD-B62 and uses open protocols. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, because it is an open standard for different environments. 

 

Evaluation Form for Requirement AP 12.4 

Test procedure identification 

Requirement description: sign language video streaming to a Smart TV or companion device app 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes, since it is based on HTMLMediaElement (W3C standard) for media playback. Moreover, this element allows control playback and access to playback 
information via JavaScript API. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability) 
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, since it is based on HTMLMediaElement (W3C standard) for media control, allowing control as an HTML5 object. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability) 
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. The learning curve might not be steep. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection) 
No issues identified. It is worth mentioning that no information for the requirement in question was found in the documentation. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity) 
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. The API is already validated in the DTV environment. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, since it is based on HTMLMediaElement (W3C standard) for media control. The API is already validated in the DTV environment. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
Yes, the proposal (HTMLMediaElement) has mechanisms to monitor the synchronism (specification). However the proponent did not deliver a prototype. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability) 
Yes, the proposal (HTMLMediaElement) has mechanisms to monitor the synchronism (specification). However the proponent did not deliver a prototype. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality) 
Partially. User data protection may not be an issue for such an accessibility feature. However, no prototypes were delivered for a due evaluation. The proposed 
documentation does not deal with such a requirement, therefore the requirement in question cannot be assessed more accurately. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity) 
Partially. User data protection may not be an issue for such an accessibility feature. However, no prototypes were delivered for a due evaluation. The proposed 
documentation does not deal with such a requirement, therefore the requirement in question cannot be assessed more accurately. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity) 
Partially. User identity protection may not be an issue for such an accessibility feature. However, no prototypes were delivered for a due evaluation. The proposed 
documentation does not deal with such a requirement, therefore the requirement in question cannot be assessed more accurately. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability) 
Yes, because the proposal is based on HTML5 (W3C standard) and uses open protocols. The issue of maintainability seems to follow the same principles of the 
adopted standard. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, because the proposal is based on HTML5 (W3C standard) and uses open protocols. The issue of maintainability seems to follow the same principles of the 
adopted standard. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability) 
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, because the proposal is based on HTML5 (W3C standard) and uses open protocols. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, because it is an open standard for different environments. 

 

Evaluation Form for Requirement AP 13.1 

Test procedure identification 

Requirement description: emergency warning information interactive application 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes, because it was proposed to use the specification ARIB TR-B14 (6.11.4 Reception of Emergency Warning Broadcasting) that is compatible with ABNT NBR 
15.603-2 (Item 8.3.24). 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
Yes, because the proposal is compatible with ABNT NBR 15.603-2 (Item 8.3.24) for over-the-air delivery. For internet delivery the proposal is a PWA-based 
environment. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, because the proposal is compatible with ABNT NBR 15.603-2 (Item 8.3.24) for over-the-air delivery. For internet delivery the proposal is a PWA-based 
environment. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness) 
Yes, because the proposal is compatible with ABNT NBR 15.603-2 (Item 8.3.24) for over-the-air delivery. For internet delivery the proposal is a PWA-based 
environment (compatible with HTML5). 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, because the proposal is compatible with ABNT NBR 15.603-2 (Item 8.3.24) for over-the-air delivery. For internet delivery the proposal is a PWA-based 
environment (compatible with HTML5). 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection) 
Partially, because it lacks mechanisms to validate content incoming from the network (when PWA-based). 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Yes, because the proposal is compatible with ABNT NBR 15.603-2 (Item 8.3.24) for over-the-air delivery. For internet delivery the proposal is a PWA-based 
environment (compatible with HTML5). 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, because the proposal is compatible with ABNT NBR 15.603-2 (Item 8.3.24) for over-the-air delivery. For internet delivery the proposal is a PWA-based 
environment (compatible with HTML5). 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No, nothing is said about crash recovery on specification (when PWA-based). Furthermore, the proponent did not deliver a prototype and therefore the requirement 
in question cannot be assessed more accurately. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No, nothing is said about crash recovery on specification (when PWA-based). Furthermore, the proponent did not deliver a prototype and therefore the requirement 
in question cannot be assessed more accurately. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
Partially, because it lacks mechanisms to validate the source the apps delivered via broadband (when PWA-based) . Furthermore, the proponent did not deliver a 
prototype. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
Partially, because it lacks mechanisms to validate the source the apps delivered via broadband (when PWA-based) . Furthermore, the proponent did not deliver a 
prototype. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity) 
No, because it lacks mechanisms for user’s authentication (when PWA-based). Furthermore, the proponent did not deliver a prototype. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, because the proposal is compatible with ABNT NBR 15.603-2 (Item 8.3.24) for over-the-air delivery. For internet delivery the proposal is a PWA-based 
environment (compatible with HTML5). 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, because the proposal is compatible with ABNT NBR 15.603-2 (Item 8.3.24) for over-the-air delivery. For internet delivery the proposal is a PWA-based 
environment (compatible with HTML5). 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability) 
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, because the proposal is compatible with ABNT NBR 15.603-2 (Item 8.3.24) for over-the-air delivery. For internet delivery the proposal is a PWA-based 
environment (compatible with HTML5). 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
Yes, because the proposal is compatible with ABNT NBR 15.603-2 (Item 8.3.24) for over-the-air delivery. For internet delivery the proposal is a PWA-based 
environment (compatible with HTML5). 

 

Evaluation Form for Requirement AP 14.2 

Test procedure identification 

Requirement description: 3DoF video interaction 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes, since it is based on WebXR, which supports accessing virtual reality (VR) and augmented reality (AR) devices, including sensors and head-mounted displays, 
on the Web. For communication, it is proposed to use Hybridcast-Connect (more info, see AP 7.5). 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, since it is based on WebXR. However, HTML5 media presentation needs WebXR support. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, since it is based on W3C WebXR. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, as WebXR supports 3Dof and control via JavaScript APIs. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, as WebXR supports 3Dof and control via JavaScript APIs. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
Partially, because with WebXR it is possible to perform error mapping, however the proponent does not mention anything specifically regarding this requirement. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially, as WebXR evolved from WebVR which was an experimental version of the API to virtual reality, however, this technology has not yet been validated in 
DTV systems environments. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Partially, as WebXR evolved from WebVR which was an experimental version of the API to virtual reality, however, this technology has not yet been validated in 
DTV systems environments. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
Yes, since it may raise exceptions and developers can catch and handle the errors, not stopping the application execution. Such features must be considered during 
development by developers. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The documentation delivered by the proponent does not reference anything about the requirement in question and it does not have prototypes to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
Partially, as it is based on Hybridcast-Connect for the communication. The proposed documentation does not deal with such a requirement furthermore. No 
prototype has been delivered and therefore the requirement in question cannot be assessed more accurately. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
Partially, since it is based on Hybridcast-Connect, which has a Device authentication step. However, no prototype has been delivered and therefore the requirement 
in question cannot be assessed more accurately. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
Partially, since it is based on Hybridcast-Connect, which has a Device authentication step. More info can be seen on AP 7.5. However, no prototype has been 
delivered and therefore the requirement in question cannot be assessed more accurately. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, since it is based on WebXR.  

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, since it is based on WebXR. Some maintainability issues regarding WebXR may occur. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, since it is based on WebXR. Probably some adaptability issues pertaining to WebXR. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, as it is based on WebXR. It is not necessarily dependent on any specific hardware or software. However, it is noteworthy that HTML5 presentation needs 
WebXR support 

 

Evaluation Form for Requirement AP 14.3 

Test procedure identification 

Requirement description: 6DoF video interaction 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes, since it is based on WebXR, which supports accessing virtual reality (VR) and augmented reality (AR) devices, including sensors and head-mounted displays, 
on the Web. For communication, it is proposed to use Hybridcast-Connect (more info, see AP 7.5). 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, since it is based on WebXR. However, HTML5 media presentation needs WebXR support. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, since it is based on W3C WebXR. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, as WebXR supports 6DoF and control via JavaScript APIs. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, as WebXR supports 6DoF and control via JavaScript APIs. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
Partially, because with WebXR it is possible to perform error mapping, however the proponent does not mention anything specifically regarding this requirement. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially, as WebXR evolved from WebVR which was an experimental version of the API to virtual reality, however, this technology has not yet been validated in 
DTV systems environments. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Partially, as WebXR evolved from WebVR which was an experimental version of the API to virtual reality, however, this technology has not yet been validated in 
DTV systems environments. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
Yes, since it may raise exceptions and developers can catch and handle the errors, not stopping the application execution. Such features must be considered during 
development by developers. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The documentation delivered by the proponent does not reference anything about the requirement in question and it does not have prototypes to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
Partially, as it is based on Hybridcast-Connect for the communication. The proposed documentation does not deal with such a requirement furthermore. No 
prototype has been delivered and therefore the requirement in question cannot be assessed more accurately. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
Partially, since it is based on Hybridcast-Connect, which has a Device authentication step. However, no prototype has been delivered and therefore the requirement 
in question cannot be assessed more accurately. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
Partially, since it is based on Hybridcast-Connect, which has a Device authentication step. More info can be seen on AP 7.5. However, no prototype has been 
delivered and therefore the requirement in question cannot be assessed more accurately. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, since it is based on WebXR.  

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, since it is based on WebXR. Some maintainability issues regarding WebXR may occur. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, since it is based on WebXR. Probably some adaptability issues pertaining to WebXR. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, as it is based on WebXR. It is not necessarily dependent on any specific hardware or software. However, it is noteworthy that HTML5 presentation needs 
WebXR support 

 

Evaluation Form for Requirement AP 14.4 

Test procedure identification 

Requirement description: 3D object-based immersive audio interaction 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 



SBTVD Forum - Testing and Evaluation Report: TV 3.0 Project - Application Coding 03 December 2021 

Page 78 of 366 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Partially, because the proposal uses HTMLMediaElement, not restricting or defining audio codecs, but no API for interacting with audio objects is provided. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
Yes, since the proposal is based on HTMLMediaElement, it is possible to control audio playback via Javascript API. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, since the proposal is based on HTMLMediaElement, it is possible to control audio playback via Javascript API. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness) 
Partially, because the proposal uses HTMLMediaElement, not restricting or defining audio codecs, but no API for interacting with audio objects is provided. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, because it allows the developer to interact with the audio playback via JavaScript API. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Yes, since it is based on HTMLMediaElement to play media and JavaScript API to control. The API is validated in DTV domain. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, since it is based on HTMLMediaElement to play media and JavaScript API to control it, a part of W3C HTML5 standard. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
Yes, because codecs may raise exceptions and developers can catch and handle the errors, not stopping the execution of the application. Such features must be 
considered during development by developers. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The documentation delivered by the proponent does not reference anything about the requirement in question and it does not have prototypes to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality) 
Partially. User data protection may not be an issue for such a 3D object-based audio feature. However, no prototypes were delivered for a due evaluation.  

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity) 
Partially. User data protection may not be an issue for such a 3D object-based audio feature. However, no prototypes were delivered for a due evaluation. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity) 
Partially. User identity protection may not be an issue for such a 3D object-based audio feature. However, no prototypes were delivered for a due evaluation. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability) 
Yes, because the proposal is based on HTML5 (W3C standard). 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, because the proposal is based on HTML5 (W3C standard). 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability) 
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, because it is based on open standards that have been specified to support different environments, such as HTML5. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  

No, because it is based on open standards that have been specified to support different environments. However, that depends on proper support for 3D audio 
codecs. 

 

Evaluation Form for Requirement AP 14.6 

Test procedure identification 

Requirement description: VR / AR / XR support 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes, since it is based on WebXR, which supports accessing virtual reality (VR) and augmented reality (AR) devices, including sensors and head-mounted displays, 
on the Web. For communication, it is proposed to use Hybridcast-Connect (more info, see AP 7.5). 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, since it is based on WebXR. However, HTML5 media presentation needs WebXR support. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, since it is based on W3C WebXR. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, as WebXR supports VR / AR / XR support and control via JavaScript APIs. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, as WebXR supports VR / AR / XR support and control via JavaScript APIs. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
Partially, because with WebXR it is possible to perform error mapping, however the proponent does not mention anything specifically regarding this requirement. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially, as WebXR evolved from WebVR which was an experimental version of the API to virtual reality, however, this technology has not yet been validated in 
DTV systems environments. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Partially, as WebXR evolved from WebVR which was an experimental version of the API to virtual reality, however, this technology has not yet been validated in 
DTV systems environments. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
Yes, since it may raise exceptions and developers can catch and handle the errors, not stopping the application execution. Such features must be considered during 
development by developers. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The documentation delivered by the proponent does not reference anything about the requirement in question and it does not have prototypes to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
Partially, as it is based on Hybridcast-Connect for the communication. The proposed documentation does not deal with such a requirement furthermore. No 
prototype has been delivered and therefore the requirement in question cannot be assessed more accurately. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
Partially, since it is based on Hybridcast-Connect, which has a Device authentication step. However, no prototype has been delivered and therefore the requirement 
in question cannot be assessed more accurately. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
Partially, since it is based on Hybridcast-Connect, which has a Device authentication step. More info can be seen on AP 7.5. However, no prototype has been 
delivered and therefore the requirement in question cannot be assessed more accurately. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, since it is based on WebXR.  

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, since it is based on WebXR. Some maintainability issues regarding WebXR may occur. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, since it is based on WebXR. Probably some adaptability issues pertaining to WebXR. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, as it is based on WebXR. It is not necessarily dependent on any specific hardware or software. However, it is noteworthy that HTML5 presentation needs 
WebXR support 

 

Evaluation Form for Requirement AP 17.1 

Test procedure identification 

Requirement description: extensibility 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Marcos Paulo Mendes (UFJF); Stanley Cunha Teixeira (UFJF); Thomás Marques 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio) 

Proponent identification data: A 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
Yes, because the proponent proposes creation of a layer between Ginga CC WebServices and Ginga-HTML5, maintaining compatibility between them.  

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, because the proponent proposes creation of a layer between Ginga CC WebServices and Ginga-HTML5, maintaining compatibility between them.  

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, because the proposal is based on HTML5 (W3C standard) and HTTP-based communication. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, because the proposal is based on HTML5 (W3C standard) and is capable of extending application coding functions using remote resources. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, because the proposal is based on HTML5 (W3C standard) and HTTP-based communication, both are well known and used in the market by developers. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially. The proposal is based on HTML5 (W3C standard) and uses open protocols, however the use of cloud/edge resources for extending middleware 
functionality is not validated in DTV domain. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, because the proposal is based on HTML5 (W3C standard) and uses open protocols. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The documentation delivered by the proponent does not reference anything about the requirement in question and it does not have prototypes to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The documentation delivered by the proponent does not reference anything about the requirement in question and it does not have prototypes to be evaluated. 
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Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed documentation does not address such a requirement with respect to the protection of user data, furthermore, no prototype has been delivered and 
therefore the requirement in question cannot be more accurately assessed. However, it is important to note that information exchange can be carried out between 
remote resources and this can affect user protection. Data may be exchanged between receiver and cloud resources. Edge scripts may also be used for 
unauthorized access to user data. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed documentation does not address such a requirement with respect to the protection of user data, furthermore, no prototype has been delivered and 
therefore the requirement in question cannot be more accurately assessed. However, it is important to note that information exchange can be carried out between 
remote resources and this can affect user protection. Data may be exchanged between receiver and cloud resources. Edge scripts may also be used for 
unauthorized access to user data. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed documentation does not address such a requirement with respect to the protection of user data, furthermore, no prototype has been delivered and 
therefore the requirement in question cannot be more accurately assessed. However, it is important to note that information exchange can be carried out between 
remote resources and this can affect user protection. Data may be exchanged between receiver and cloud resources. Edge scripts may also be used for 
unauthorized access to user data. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, because the proposal is based on HTML5 (W3C standard) and uses open protocols. The issue of maintainability seems to follow the same principles of the 
same adopted standard. It is worth mentioning that the proposal must be implemented as native software. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, because the proposal is based on HTML5 (W3C standard) and uses open protocols. The issue of maintainability seems to follow the same principles of the 
same adopted standard. It is worth mentioning that the proposal must be implemented as native software. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability) 
Yes, because the proposal is based on HTML5 (W3C standard) and uses open protocols. The issue of adaptability seems to follow the same principles of the same 
adopted standard. It is worth mentioning that it must be implemented as native software. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
No, because it is based on open standards that have been specified to support different environments. However, the proposed extensibility depends on persistent 
Internet access. 
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6.2.2 Summary of Documentation Analysis 

general requirements fulfillment 

GT3 All technical proposals shall be fully specified, preferably in technical standards of internationally recognized SDOs. Fulfilled 

GT4 The full specification of the technical proposal shall be made available for the SBTVD Forum free of charge. Fulfilled 

GI3 
All technical proposals licensing or any other form of commercialization shall adhere to fair, reasonable, and non-discriminatory terms, as specified 

in the SBTVD Forum Intellectual Property Rights Policy (see the TV 3.0 Call for Proposals document, Annex A). 
Fulfilled 

 

use case minimum technical specification fulfillment 

AP1 
Enable application re-use/interoperability with FSD_09 Ginga 

receiver profile (as defined in ABNT NBR 15606-1). 
AP1.1 FSD_09 Ginga receiver profile application re-use/interoperability 

Fulfilled 
(see Form AP 1.1) 

AP2 
Re-use, as much as possible, the implementation of the 

middleware components and subsystems used in FSD_09 
Ginga receiver profile (as defined in ABNT NBR 15606-1). 

AP2.1 
FSD_09 Ginga receiver profile middleware components and 

subsystems implementation re-use 
Fulfilled 

(see Form AP 2.1) 

AP3 
Support all the use cases supported in FSD_09 Ginga 

receiver profile (as defined in ABNT NBR 15606-1). 
AP3.1 FSD_09 Ginga receiver profile use cases support 

Fulfilled 
(see Form AP 3.1) 

AP4 
Support the new technologies to be adopted in the TV 3.0 

project. 

AP4.1 support TV 3.0 transport layer 
Fulfilled 

(see Form AP 4.1) 

AP4.2 support TV 3.0 video coding 
Fulfilled 

(see Form AP 4.2) 

AP4.3 support TV 3.0 audio coding 
Fulfilled 

(see Form AP 4.3) 

AP4.4 support TV 3.0 captions 
Fulfilled 

(see Form AP 4.4) 

AP5 
Enable accessing lower-level (physical-layer/transport-

layer/operating-system) information. 

AP5.1 
access the identification of the TV network, the originating station, 

and the transmission station 
Partially fulfilled 

(see Form AP 5.1) 

AP5.2 
access the receiver front-end parameters (RF channel, reception 

power in dBm and C/N in dB) 
Partially fulfilled 

(see Form AP 5.2) 

AP5.3 
geolocation API with multiple sources of data such as 

transmission station, GPS, and assisted GPS (using Wi-Fi 
networks) 

Not Fulfilled 
(see Form AP 5.3) 
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use case minimum technical specification fulfillment 

AP6 Enable application-oriented TV. 

AP6.1 application-oriented user experience with TV 
Fulfilled 

(see Form AP 6.1) 

AP6.2 handling the presentation of all audiovisual content 
Fulfilled 

(see Form AP 6.2) 

AP6.3 application switching delay 
Not specified 

(see Form AP 6.3) 

AP7 Support for Enhanced User Interface. 

AP7.5 multi-device support, synchronous and asynchronous modes 
Fulfilled 

(see Form AP 7.5) 

AP7.6 multi-user identification support 
Fulfilled 

(see Form AP 7.6) 

AP7.7 multi-user interaction support 
Fulfilled 

(see Form AP 7.7) 

AP8 Provide audience measurement common interface. AP8.1 
standardized audience measurement API (taking multi-user 

identification support into account) 
Fulfilled 

(see Form AP 8.1) 

AP9 Machine-learning support for context-awareness. AP9.1 machine-learning APIs 
Fulfilled 

(see Form AP 9.1) 

AP10 Protect user privacy. 

AP10.1 API-based user privacy 
Partially fulfilled 

(see Form AP 10.1) 

AP10.2 
compliance with Brazilian General Personal Data Protection Act 

(Law nº 13.709/2018) 
Partially fulfilled 

(see Form AP 10.2) 

AP12 
Enable the streaming of accessibility services to a Smart TV 

or companion device app. 

AP12.1 
audio description streaming to a Smart TV or companion device 

app 
Fulfilled 

(see Form AP 12.1) 

AP12.2 

closed caption streaming to a Smart TV or companion device app 
(for it to display the closed caption or to perform automatic 
translation and adaptation from the closed caption to sign 

language) 

Fulfilled 
(see Form AP 12.2) 

AP12.4 
sign language video streaming to a Smart TV or companion 

device app 
Fulfilled 

(see Form AP 12.4) 

AP13 
Enable emergency warning information delivery using an 

interactive application. 
AP13.1 emergency warning information interactive application 

Fulfilled 
(see Form AP 13.1) 
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use case minimum technical specification fulfillment 

AP14 Support for Immersive TV. 

AP14.2 3DoF video interaction 
Fulfilled 

(see Form AP 14.2) 

AP14.3 6DoF video interaction 
Fulfilled 

(see Form AP 14.3) 

AP14.4 3D object-based immersive audio interaction 
Partially fulfilled 

(see Form AP 14.4) 

AP14.6 VR / AR / XR support 
Fulfilled 

(see Form AP 14.6) 

AP17 
Enable future extensions to the middleware (e.g. to support 

new features in future receiver profiles). 
AP17.1 extensibility 

Fulfilled 
(see Form AP 17.1) 

 

additional requirements fulfillment 

AP-AR1 Provide interoperability test suite with its corresponding documentation. Fulfilled 

AP-AR2 Provide information about available prototypes of the proposed middleware components. Fulfilled 

AP-AR3 Provide some reference information about the middleware for TV sets manufacturing. Fulfilled 

6.2.3 Summary of Test Results 

The proponent did not deliver any prototypes or use case applications. Therefore, there are no test results that could validate the proposal in practice. 

use case minimum technical specification fulfillment 

AP1 
Enable application re-use/interoperability with FSD_09 Ginga 

receiver profile (as defined in ABNT NBR 15606-1). 
AP1.1 FSD_09 Ginga receiver profile application re-use/interoperability Not verified 

AP2 
Re-use, as much as possible, the implementation of the 

middleware components and subsystems used in FSD_09 Ginga 
receiver profile (as defined in ABNT NBR 15606-1). 

AP2.1 
FSD_09 Ginga receiver profile middleware components and 

subsystems implementation re-use 
Not verified 

AP3 
Support all the use cases supported in FSD_09 Ginga receiver 

profile (as defined in ABNT NBR 15606-1). 
AP3.1 FSD_09 Ginga receiver profile use cases support Not verified 

AP4 
Support the new technologies to be adopted in the TV 3.0 

project. 

AP4.1 support TV 3.0 transport layer Not verified 

AP4.2 support TV 3.0 video coding Not verified 

AP4.3 support TV 3.0 audio coding Not verified 

AP4.4 support TV 3.0 captions Not verified 
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use case minimum technical specification fulfillment 

AP5 
Enable accessing lower-level (physical-layer/transport-

layer/operating-system) information. 

AP5.1 
access the identification of the TV network, the originating station, and 

the transmission station 
Not verified 

AP5.2 
access the receiver front-end parameters (RF channel, reception 

power in dBm and C/N in dB) 
Not verified 

AP5.3 
geolocation API with multiple sources of data such as transmission 

station, GPS, and assisted GPS (using Wi-Fi networks) 
Not verified 

AP6 Enable application-oriented TV. 

AP6.1 application-oriented user experience with TV Not verified 

AP6.2 handling the presentation of all audiovisual content Not verified 

AP6.3 application switching delay Not verified 

AP7 Support for Enhanced User Interface. 

AP7.5 multi-device support, synchronous and asynchronous modes Not verified 

AP7.6 multi-user identification support Not verified 

AP7.7 multi-user interaction support Not verified 

AP8 Provide audience measurement common interface. AP8.1 
standardized audience measurement API (taking multi-user 

identification support into account) 
Not verified 

AP9 Machine-learning support for context-awareness. AP9.1 machine-learning APIs Not verified 

AP10 Protect user privacy. 

AP10.1 API-based user privacy Not verified 

AP10.2 
compliance with Brazilian General Personal Data Protection Act (Law 

nº 13.709/2018) 
Not verified 

AP11 Enable IP convergence. 

AP11.1 full IP convergence, both in broadcast and broadband channels Not verified 

AP11.2 Internet of Things protocols and mechanisms Not verified 

AP11.3 IP-based application push delivery Not verified 

AP11.4 low-latency content forwarding Not verified 

AP12 
Enable the streaming of accessibility services to a Smart TV or 

companion device app. 

AP12.1 audio description streaming to a Smart TV or companion device app Not verified 

AP12.2 
closed caption streaming to a Smart TV or companion device app (for 
it to display the closed caption or to perform automatic translation and 

adaptation from the closed caption to sign language) 
Not verified 

AP12.4 
sign language video streaming to a Smart TV or companion device 

app 
Not verified 

AP13 
Enable emergency warning information delivery using an 

interactive application. 
AP13.1 emergency warning information interactive application Not verified 

AP14 Support for Immersive TV. 

AP14.2 3DoF video interaction Not verified 

AP14.3 6DoF video interaction Not verified 

AP14.4 3D object-based immersive audio interaction Not verified 

AP14.6 VR / AR / XR support Not verified 
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use case minimum technical specification fulfillment 

AP17 
Enable future extensions to the middleware (e.g. to support new 

features in future receiver profiles). 
AP17.1 extensibility Not verified 

6.3 Candidate Technology B 

6.3.1 Documentation Analysis and Test Results 

Evaluation Form for Requirement AP 1.1 

Test procedure identification 

Requirement description: FSD_09 Ginga receiver profile application re-use/interoperability 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
Yes. The specification states that it has full Ginga-HTML5 profile support, through a common HTML5 browser-based architecture, with direct communications 
through APIs. However, the proposed specification does not provide use case apps or specify an API. The proposed architecture also maintains the Ginga-NCL and 
Ginga-J machines. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes. The proposed specification is lined up with the backwards compatibility with interactive receiver profiles because the suggested architecture is based on an 
HTML5 browser. The proposed architecture also maintains the Ginga-NCL and Ginga-J machines. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. The proposed specification is in compliance with W3C (HTML5) recommendations to enable Ginga-HTML5 based applications. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Partially. The proposed specification suggests an HTML5 browser-based architecture. Partially. However, the specifications does not to describe the APIs and 
expected behaviors to be adopted by developers when using the proposed technology, and fails to order the technologies presented, in addition to not highlighting 
the correct form of handling and procedures for use. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Partially. The proposed specification suggests an HTML5 browser-based architecture. Partially. However, the specifications does not to describe the APIs and 
expected behaviors to be adopted by developers when using the proposed technology, and fails to order the technologies presented, in addition to not highlighting 
the correct form of handling and procedures for use. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. Since the proposed architecture is based on an HTML5 browser. It is worth mentioning that the proposal does not to describe the APIs and 
expected behaviors to be adopted by developers when using the proposed technology. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity) 
The documentation features a TV architecture based on elements of existing standards and web technologies, although the current specification does not provide 
any use case app or proper information about the architecture itself. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. The proposed specification uses the well-known HTML5 technology and W3C extensions. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, since the proposal is based on HTML5 browser and W3C extensions. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, since the proposal is based on HTML5 browser and W3C extensions. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. There is no related information about a test suite specification. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. The specification suggests an architecture based on HTML5 and other well-defined and independent technologies. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
Yes, since the proposal is based on HTML5 browser and W3C extensions. 
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Evaluation Form for Requirement AP 2.1 

Test procedure identification 

Requirement description: FSD_09 Ginga receiver profile middleware components and subsystems implementation re-use 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
Yes. The specification states that it has full Ginga-HTML5 profile support, through a common HTML5 browser-based architecture, with direct communications 
through APIs. However, the proposed specification does not provide use case apps or specify an API. The proposed architecture also maintains the Ginga-NCL and 
Ginga-J machines. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes. The proposed specification is lined up with the backwards compatibility with interactive receiver profiles because the suggested architecture is based on an 
HTML5 browser. The proposed architecture also maintains the Ginga-NCL and Ginga-J machines. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. The proposed specification is in compliance with W3C (HTML5) recommendations to enable Ginga-HTML5 based applications. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Partially. The proposed specification suggests an HTML5 browser-based architecture. Partially. However, the specifications does not to describe the APIs and 
expected behaviors to be adopted by developers when using the proposed technology, and fails to order the technologies presented, in addition to not highlighting 
the correct form of handling and procedures for use. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Partially. The proposed specification suggests an HTML5 browser-based architecture. Partially. However, the specifications does not to describe the APIs and 
expected behaviors to be adopted by developers when using the proposed technology, and fails to order the technologies presented, in addition to not highlighting 
the correct form of handling and procedures for use. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. Since the proposed architecture is based on an HTML5 browser. It is worth mentioning that the proposal does not to describe the APIs and 
expected behaviors to be adopted by developers when using the proposed technology. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity) 
The documentation features a TV architecture based on elements of existing standards and web technologies, although the current specification does not provide 
any use case app or proper information about the architecture itself. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. The proposed specification uses the well-known HTML5 technology and W3C extensions. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, since the proposal is based on HTML5 browser and W3C extensions. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, since the proposal is based on HTML5 browser and W3C extensions. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. There is no related information about a test suite specification. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. The specification suggests an architecture based on HTML5 and other well-defined and independent technologies. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
Yes, since the proposal is based on HTML5 browser and W3C extensions. 

 



SBTVD Forum - Testing and Evaluation Report: TV 3.0 Project - Application Coding 03 December 2021 

Page 94 of 366 

Evaluation Form for Requirement AP 3.1 

Test procedure identification 

Requirement description: FSD_09 Ginga receiver profile use cases support 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
Yes. The specification states that it has full Ginga-HTML5 profile support, through a common HTML5 browser-based architecture, with direct communications 
through APIs. However, the proposed specification does not provide use case apps or specify an API. The proposed architecture also maintains the Ginga-NCL and 
Ginga-J machines. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes. The proposed specification is lined up with the backwards compatibility with interactive receiver profiles because the suggested architecture is based on an 
HTML5 browser. The proposed architecture also maintains the Ginga-NCL and Ginga-J machines. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. The proposed specification is in compliance with W3C (HTML5) recommendations to enable Ginga-HTML5 based applications. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Partially. The proposed specification suggests an HTML5 browser-based architecture. Partially. However, the specifications does not to describe the APIs and 
expected behaviors to be adopted by developers when using the proposed technology, and fails to order the technologies presented, in addition to not highlighting 
the correct form of handling and procedures for use. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Partially. The proposed specification suggests an HTML5 browser-based architecture. Partially. However, the specifications does not to describe the APIs and 
expected behaviors to be adopted by developers when using the proposed technology, and fails to order the technologies presented, in addition to not highlighting 
the correct form of handling and procedures for use. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. Since the proposed architecture is based on an HTML5 browser. It is worth mentioning that the proposal does not to describe the APIs and 
expected behaviors to be adopted by developers when using the proposed technology. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity) 
The documentation features a TV architecture based on elements of existing standards and web technologies, although the current specification does not provide 
any use case app or proper information about the architecture itself. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. The proposed specification uses the well-known HTML5 technology and W3C extensions. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, since the proposal is based on HTML5 browser and W3C extensions. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, since the proposal is based on HTML5 browser and W3C extensions. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. There is no related information about a test suite specification. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. The specification suggests an architecture based on HTML5 and other well-defined and independent technologies. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
Yes, since the proposal is based on HTML5 browser and W3C extensions. 
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Evaluation Form for Requirement AP 4.1 

Test procedure identification 

Requirement description: Support TV 3.0 transport layer 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Partially. The proponent said IP streaming is supported. However, the documentation presented does not contain information about their solution’s transport layer or 
other possible TV 3.0 transport layer technology. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposal does not provide enough information to assess this question. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposal does not provide enough information to assess this question, just states that IP streaming is supported. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposal does not provide enough information to assess this question. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposal does not provide enough information to assess this question. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposal does not provide enough information to assess this question. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposal does not provide enough information to assess this question. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposal does not provide enough information to assess this question. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposal does not provide enough information to assess this question. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposal does not provide enough information to assess this question. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not provide enough information to assess this question. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposal does not provide enough information to assess this question. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not provide enough information to assess this question. 

 

Evaluation Form for Requirement AP 4.2 

Test procedure identification 

Requirement description: Support TV 3.0 video coding 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Partially. The proposal states that TV 3.0 video coding is supported. However, the documentation presented does not contain information about their solution’s video 
coding, or about supported video formats, or about extending the video encoding to add other supported formats. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposal does not provide enough information to assess this question. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposal does not provide enough information to assess this question. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposal does not provide enough information to assess this question. It does not include information about the video coding or supported formats. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposal does not provide enough information to assess this question. It does not include information about the video coding or supported formats. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposal does not provide enough information to assess this question. It does not include information about the video coding or supported formats. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposal does not provide enough information to assess this question. It does not include information about the video coding or supported formats. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposal does not provide enough information to assess this question. It does not include information about the video coding or supported formats. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposal does not provide enough information to assess this question. It does not include information about the video coding or supported formats. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposal does not provide enough information to assess this question. It does not include information about the video coding or supported formats. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not provide enough information to assess this question. It does not include information about the video coding or supported formats. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposal does not provide enough information to assess this question. It does not include information about the video coding or supported formats. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not provide enough information to assess this question. It does not include information about the video coding or supported formats. 

 

Evaluation Form for Requirement AP 4.3 

Test procedure identification 

Requirement description: Support TV 3.0 audio coding 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Partially. The proposal states that audio coding is supported. However, the documentation presented does not contain information about their solution’s audio 
coding, or about supported audio formats, or about extending the audio encoding to add other supported formats. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
No. The proposal does not provide enough information to assess this question. It does not include information about the audio coding or supported formats. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposal does not provide enough information to assess this question. It does not include information about the audio coding or supported formats. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposal does not provide enough information to assess this question. It does not include information about the audio coding or supported formats. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposal does not provide enough information to assess this question. It does not include information about the audio coding or supported formats. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposal does not provide enough information to assess this question. It does not include information about the audio coding or supported formats. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposal does not provide enough information to assess this question. It does not include information about the audio coding or supported formats. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposal does not provide enough information to assess this question. It does not include information about the audio coding or supported formats. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposal does not provide enough information to assess this question. It does not include information about the audio coding or supported formats. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposal does not provide enough information to assess this question. It does not include information about the audio coding or supported formats. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not provide enough information to assess this question. It does not include information about the audio coding or supported formats. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposal does not provide enough information to assess this question. It does not include information about the audio coding or supported formats. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not provide enough information to assess this question. It does not include information about the audio coding or supported formats. 
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Evaluation Form for Requirement AP 4.4 

Test procedure identification 

Requirement description: Support TV 3.0 captions 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Partially. The proposal states that captions are supported. However, the documentation presented does not contain information about their solution’s captions 
presentation, or about supported caption formats, or about extending the caption displayer to add other supported formats. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposal does not provide enough information to assess this question. It does not include information about the captions or supported formats. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposal does not provide enough information to assess this question. It does not include information about the captions or supported formats. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposal does not provide enough information to assess this question. It does not include information about the captions or supported formats. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposal does not provide enough information to assess this question. It does not include information about the captions or supported formats. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposal does not provide enough information to assess this question. It does not include information about the captions or supported formats. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposal does not provide enough information to assess this question. It does not include information about the captions or supported formats. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposal does not provide enough information to assess this question. It does not include information about the captions or supported formats. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposal does not provide enough information to assess this question. It does not include information about the captions or supported formats. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposal does not provide enough information to assess this question. It does not include information about the captions or supported formats. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not provide enough information to assess this question. It does not include information about the captions or supported formats. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposal does not provide enough information to assess this question. It does not include information about the captions or supported formats. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not provide enough information to assess this question. It does not include information about the captions or supported formats. 
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Evaluation Form for Requirement AP 5.3 

Test procedure identification 

Requirement description: Geolocation API with multiple sources of data such as transmission station, GPS, and assisted GPS (using Wi-Fi networks) 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Partially, since the proposal recommends the use of the W3C Geolocation API but does not specify how multiple geolocation sources are handled. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
No. The proponent does not provide use case apps to be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
No. The proponent does not provide use case apps to be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, since the proposal recommends the use of the W3C Geolocation API, which is an HTML5 API. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, since the proposal recommends the use of the W3C Geolocation API, which is an HTML5 API. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Partially, since the proposal recommends the use of the W3C Geolocation API but does not specify how multiple geolocation sources are handled. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, since the proposal recommends the use of the W3C Geolocation API, which is an HTML5 API. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No, nothing was said about it. The lack of information on how multiple sources of geolocation data is handled may lead developers to errors. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Yes, since the proposal recommends the use of the W3C Geolocation API. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity) 
Yes, since the proposal recommends the use of the W3C Geolocation API. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide information about fault-tolerance methods. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide information about data/system recovery methods. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide security information as there is no API, use case applications or any additional information.  

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide security information as there is no API, use case applications or any additional information.  

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide security information as there is no API, use case applications or any additional information.  
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, since the proposal recommends the use of the W3C Geolocation API. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, since the proposal recommends the use of the W3C Geolocation API. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, since the proposal recommends the use of the W3C Geolocation API. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, since the proposal recommends the use of the W3C Geolocation API, which is agnostic of the underlying location information sources. 

 

Evaluation Form for Requirement AP 6.1 

Test procedure identification 

Requirement description: Application-oriented user experience with TV 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The specification is based on HTML5, but it is worth mentioning that it does not reference the use of Progressive Web Application (PWA) or an alternative 
approach to enable this feature. Note that the proponent does not specify or suggest an API between the middleware and the application to be properly evaluated. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
No. The proponent does not provide use case apps to be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
No. The proponent does not provide use case apps to be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms);  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes. The proposed specification is lined up with the backwards compatibility with interactive receiver profiles because the architecture is a HTML5 browser-based. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. The proposed specification is in compliance with W3C (HTML5) recommendations to enable application-oriented user experience with TV. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes. The proposed specification uses an HTML5 browser-based architecture. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes. The proposed specification uses an HTML5 browser-based architecture. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The user is less prone to errors because the proposed specification does not add extra complexity to the interactive applications, as the architecture uses an HTML5 
based browser. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposed specification uses the HTML5 format to handle this feature, however, as there are no use case applications or additional information, it is not possible 
to know if it has already been adopted or if it is subject to validation.  

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. The proposed specification uses the well-known HTML5 technology. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide information about fault-tolerance methods. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide information about data/system recovery methods. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide security information as there is no API, use case applications or any additional information.  

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide security information as there is no API, use case applications or any additional information.  

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide security information as there is no API, use case applications or any additional information.  
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposed specification does not provide maintainability information as there is no API, use case applications or any additional information. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposed specification does not provide maintainability information as there is no API, use case applications or any additional information. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide maintainability information as there is no API, use case applications or any additional information. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposed specification does not provide portability information as there is no API, use case applications or any additional information. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide portability information as there is no API, use case applications or any additional information. 

 

Evaluation Form for Requirement AP 6.2 

Test procedure identification 

Requirement description: Handling the presentation of all audiovisual content 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The specification is based on HTML5, which allows playback control via JavaScript API. Although, the proposed specification does not specify an API between 
the middleware and the application. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
No. The proponent does not provide use case apps to be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
No. The proponent does not provide use case apps to be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes. The proposed specification is lined up with the backwards compatibility with interactive receiver profiles because the architecture is a HTML5 browser-based. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. The proposed specification is in compliance with W3C (HTML5) recommendations to handle the presentation of audiovisual content. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes. The proposed specification uses an HTML5 browser-based architecture. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes. The proposed specification uses an HTML5 browser-based architecture. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The user is less prone to errors because the proposed specification does not add extra complexity to the interactive applications, as the architecture uses an HTML5 
based browser. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposed specification uses the HTML5 format to handle this feature, however, as there are no use case applications or additional information, it is not possible 
to know if it has already been adopted or if it is subject to validation.  

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. The proposed specification uses the well-known HTML5 technology. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide information about fault-tolerance methods. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide information about data/system recovery methods. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide security information as there is no API, use case applications or any additional information.  

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide security information as there is no API, use case applications or any additional information.  

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide security information as there is no API, use case applications or any additional information.  
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposed specification does not provide maintainability information as there is no API, use case applications or any additional information. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposed specification does not provide maintainability information as there is no API, use case applications or any additional information. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide maintainability information as there is no API, use case applications or any additional information. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposed specification does not provide portability information as there is no API, use case applications or any additional information. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide portability information as there is no API, use case applications or any additional information. 

 

Evaluation Form for Requirement AP 6.3 

Test procedure identification 

Requirement description: Application switching delay 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Not specified. There is no accurate information about the application switching delay in the documentation. Anyway, the proponent said it has support for pre-load or 
cache, but the specification document does not show how or if this feature is actually implemented. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver the use cases apps. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposed specification does not provide enough information to be evaluated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The proposed specification does not provide enough information to be evaluated. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide security information as there is no API, use case applications or any additional information.  

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide security information as there is no API, use case applications or any additional information.  

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide security information as there is no API, use case applications or any additional information.  

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposed specification does not provide maintainability information as there is no API, use case applications or any additional information. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposed specification does not provide maintainability information as there is no API, use case applications or any additional information. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide maintainability information as there is no API, use case applications or any additional information. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposed specification does not provide portability information as there is no API, use case applications or any additional information. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide portability information as there is no API, use case applications or any additional information. 

 

Evaluation Form for Requirement AP 7.1 

Test procedure identification 

Requirement description: Voice interaction, pre-defined commands, and natural language 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Partially. The Web Speech API is designed to enable both brief speech input and continuous speech input. Speech recognition results are provided to the web page 
as a list of hypotheses, along with other relevant information for each hypothesis. Although, the specification document does not show how or if this feature is 
actually implemented. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
No. The proponent does not provide use case apps to be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
No. The proponent does not provide use case apps to be evaluated. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms);  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The documentation indicates a draft of the W3C Web Speech API that does not ensure its interoperability or good maturity level. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. However, it is not a W3C standard nor is it on the W3C standards track yet. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes. The W3C Web Speech defines an API, but the proposed specification does not specify or suggest an API between the middleware and the application to be 
evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not specify an API between the middleware and the application. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The proposed specification does not provide information about user error protection. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposed specification does not specify an API, has no use case applications, or provides additional information on the subject. It just recommends the 
W3C Web Speech API. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The documentation indicates a draft of the W3C API that does not ensure its interoperability or good maturity level. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide information about fault-tolerance methods. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide information about data/system recovery methods. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide security information as there is no API, use case applications or any additional information.  

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide security information as there is no API, use case applications or any additional information.  

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide security information as there is no API, use case applications or any additional information.  

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposed specification does not provide maintainability information as there is no API, use case applications or any additional information. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposed specification does not provide maintainability information as there is no API, use case applications or any additional information. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide maintainability information as there is no API, use case applications or any additional information. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposed specification does not provide portability information as there is no API, use case applications or any additional information. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide portability information as there is no API, use case applications or any additional information. 
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Evaluation Form for Requirement AP 7.2 

Test procedure identification 

Requirement description: Gesture interaction, at least with pre-defined gestures 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. The documentation refers to an unspecified gesture recognition library from an undefined third-party software vendor. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
No. The proponent does not provide use case apps to be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
No. The proponent does not provide use case apps to be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposed specification does not provide enough information to be evaluated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The proposed specification does not provide enough information to be evaluated. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide enough information to be evaluated. 

 

Evaluation Form for Requirement AP 7.3 

Test procedure identification 

Requirement description: Multi-touch interaction, at least with pre-defined gestures 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. The documentation does not provide use case apps or proper information about multi-touch interaction. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposed specification does not provide enough information to be evaluated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The proposed specification does not provide enough information to be evaluated. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide enough information to be evaluated. 

 

Evaluation Form for Requirement AP 7.5 

Test procedure identification 

Requirement description: Multi-device support, synchronous and asynchronous modes 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. The documentation does not provide use case apps or proper information for multi-device support. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposed specification does not provide enough information to be evaluated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The proposed specification does not provide enough information to be evaluated. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Evaluation Form for Requirement AP 7.6 

Test procedure identification 

Requirement description: Multi-user identification support 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. The documentation does not provide use case apps or proper information for multi-user identification support. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not provide use cases apps. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposed specification does not provide enough information to be evaluated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The proposed specification does not provide enough information to be evaluated. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide enough information to be evaluated. 

 

Evaluation Form for Requirement AP 7.7 

Test procedure identification 

Requirement description: Multi-user interaction support 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. The documentation does not provide use case apps or proper information for multi-user interaction support. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposed specification does not provide enough information to be evaluated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The proposed specification does not provide enough information to be evaluated. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide enough information to be evaluated. 

 

Evaluation Form for Requirement AP 8.1 

Test procedure identification 

Requirement description: standardized audience measurement API (taking multi-user identification support into account) 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. The documentation does not specify any web extension API. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposed specification does not provide enough information to be evaluated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The proposed specification does not provide enough information to be evaluated. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide enough information to be evaluated. 



SBTVD Forum - Testing and Evaluation Report: TV 3.0 Project - Application Coding 03 December 2021 

Page 133 of 366 

 

Evaluation Form for Requirement AP 9.1 

Test procedure identification 

Requirement description: AP9.1 machine-learning APIs 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Partially. The Web Machine Learning Community Group (WebML CG) from W3C develops a dedicated low-level Web API for machine learning inference in the 
browser. However, the proposed specification does not specify or suggest an API between the middleware and the application to be evaluated. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The documentation indicates a draft of the W3C API that does not ensure its interoperability or good maturity level. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. The documentation indicates a draft of the W3C API that does not ensure its interoperability or good maturity level. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Partially. The documentation indicates a draft of the W3C API. However, the proposed specification does not specify or suggest an API between the middleware and 
the application. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not specify or suggest an API between the middleware and the application. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The proposed specification does not specify or suggest an API between the middleware and the application to be evaluated. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposed specification does not specify an API, has no use case applications, or provides additional information on the subject. It just indicates a draft of the 
W3C API. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The documentation indicates a draft of the W3C API that does not ensure its interoperability or good maturity level. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide information about fault-tolerance methods. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide information about data/system recovery methods. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide security information as there is no API, use case applications or any additional information.  

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide security information as there is no API, use case applications or any additional information.  

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide security information as there is no API, use case applications or any additional information.  

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposed specification does not provide maintainability information as there is no API, use case applications or any additional information. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposed specification does not provide maintainability information as there is no API, use case applications or any additional information. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide maintainability information as there is no API, use case applications or any additional information. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposed specification does not provide portability information as there is no API, use case applications or any additional information. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide portability information as there is no API, use case applications or any additional information. 
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Evaluation Form for Requirement AP 10.1 

Test procedure identification 

Requirement description: AP10.1 API-based user privacy 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. It is mentioned the use of Javascript APIs to ensure security and privacy for web-browser-based applications. However, there are no details and examples. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 



SBTVD Forum - Testing and Evaluation Report: TV 3.0 Project - Application Coding 03 December 2021 

Page 137 of 366 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposed specification does not provide enough information to be evaluated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The proposed specification does not provide enough information to be evaluated. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide enough information to be evaluated. 

 

Evaluation Form for Requirement AP 10.2 

Test procedure identification 

Requirement description: AP10.2 compliance with Brazilian General Personal Data Protection Act (Law no 13.709/2018) 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. The documentation does not provide proper information about the Brazilian General Personal Data Protection Act. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposed specification does not provide enough information to be evaluated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The proposed specification does not provide enough information to be evaluated. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide enough information to be evaluated. 

 

Evaluation Form for Requirement AP 11.1 

Test procedure identification 

Requirement description: Full IP convergence, both in broadcast and broadband channels 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Partially. The proponent said it is supported. However, the documentation presented does not contain information about their solution’s specification or use cases. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposed specification does not provide enough information to be evaluated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The proposed specification does not provide enough information to be evaluated. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Evaluation Form for Requirement AP 11.2 

Test procedure identification 

Requirement description: Internet of Things protocols and mechanisms 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. The use of HTTP/HTTPS requests to control IoT devices is mentioned, however, there are no use cases. It is worth mentioning the great diversity of IoT devices 
with their definitions for control, in addition to other standards besides HTTP/HTTPs. There are no details and examples. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proponent did not provide information about the specification or implementation, just said it is supported via W3C HTML5. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proponent did not provide information about the specification or implementation, just said it is supported via W3C HTML5. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proponent did not provide information about the specification or implementation, just said it is supported via W3C HTML5. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proponent did not provide information about the specification or implementation, just said it is supported via W3C HTML5. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proponent did not provide information about the specification or implementation, just said it is supported via W3C HTML5. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proponent did not provide information about the specification or implementation, just said it is supported via W3C HTML5. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proponent did not provide information about the specification or implementation, just said it is supported via W3C HTML5. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proponent did not provide information about the specification or implementation, just said it is supported via W3C HTML5. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proponent did not provide information about the specification or implementation, just said it is supported via W3C HTML5. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proponent did not provide information about the specification or implementation, just said it is supported via W3C HTML5. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proponent did not provide information about the specification or implementation, just said it is supported via W3C HTML5. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proponent did not provide information about the specification or implementation, just said it is supported via W3C HTML5. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proponent did not provide information about the specification or implementation, just said it is supported via W3C HTML5. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proponent did not provide information about the specification or implementation, just said it is supported via W3C HTML5. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proponent did not provide information about the specification or implementation, just said it is supported via W3C HTML5. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proponent did not provide information about the specification or implementation, just said it is supported via W3C HTML5. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proponent did not provide information about the specification or implementation, just said it is supported via W3C HTML5. 

 

Evaluation Form for Requirement AP 11.3 

Test procedure identification 

Requirement description: IP-based application push delivery 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. The proponent said only two protocols: HTTP and HTTPS. Nothing is said about application push delivery mechanisms. As seen in AP4.1, the documentation 
presented does not contain information about their solution for transport layer or push delivery mechanisms. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposed specification does not provide enough information to be evaluated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The proposed specification does not provide enough information to be evaluated. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide enough information to be evaluated. 

 

Evaluation Form for Requirement AP 11.4 

Test procedure identification 

Requirement description: Low-latency content forwarding 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
No. The proponent said it is supported via transcoding from the platform. However, the documentation presented does not contain information about their solution. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposed specification does not provide enough information to be evaluated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The proposed specification does not provide enough information to be evaluated. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Evaluation Form for Requirement AP 12.1 

Test procedure identification 

Requirement description: Audio description streaming to a Smart TV or companion device app 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No, because the proponent said it is supported only with Web extension APIs. Furthermore, the documentation presented does not contain information about their 
solution’s extensions, implementations, or use cases. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Partially, since the proposal mentions Web extension API 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Partially, since the proposal mentions Web extension API 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Partially, since the proposal mentions Web extension API 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Partially, since the proposal mentions Web extension API 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Evaluation Form for Requirement AP 12.2 

Test procedure identification 

Requirement description: Closed caption streaming to a Smart TV or companion device app 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No, because the proponent said it is supported only with Web extension APIs. Furthermore, the documentation presented does not contain information about their 
solution’s extensions, implementations or use cases.  

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Partially, since the proposal mentions Web extension API 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Partially, since the proposal mentions Web extension API 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Partially, since the proposal mentions Web extension API 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Partially, since the proposal mentions Web extension API 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide enough information to be evaluated. 

 

Evaluation Form for Requirement AP 12.3 

Test procedure identification 

Requirement description: Sign language gloss streaming for a client-side application 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No, because the proponent said it is supported only with Web extension APIs. Furthermore, the documentation presented does not contain information about their 
solution’s extensions, implementations or use cases. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Partially, since the proposal mentions Web extension API 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Partially, since the proposal mentions Web extension API 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Partially, since the proposal mentions Web extension API 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Partially, since the proposal mentions Web extension API 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide enough information to be evaluated. 

 

Evaluation Form for Requirement AP 12.4 

Test procedure identification 

Requirement description: Sign language video streaming to a Smart TV or companion device app 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No, because the proponent said it is supported only with Web extension APIs. Furthermore, the documentation presented does not contain information about their 
solution’s extensions, implementations or use cases. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Partially, since the proposal mentions Web extension API 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Partially, since the proposal mentions Web extension API 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Partially, since the proposal mentions Web extension API 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Partially, since the proposal mentions Web extension API 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Evaluation Form for Requirement AP 13.1 

Test procedure identification 

Requirement description: Emergency warning information interactive application 

Evaluator identification data:Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro Ventura 
(UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. The documentation does not specify any web extension API. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Partially, since the proposal mentions Web extension API 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Partially, since the proposal mentions Web extension API 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Partially, since the proposal mentions Web extension API 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Partially, since the proposal mentions Web extension API 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide enough information to be evaluated. 

 

Evaluation Form for Requirement AP 14.1 

Test procedure identification 

Requirement description: Sensory effects 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. The documentation does not specify any web extension API. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Partially, since the proposal mentions Web extension API 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Partially, since the proposal mentions Web extension API 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Partially, since the proposal mentions Web extension API 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Partially, since the proposal mentions Web extension API 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide enough information to be evaluated. 

 

Evaluation Form for Requirement AP 14.2 

Test procedure identification 

Requirement description: 3DoF video interaction 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
Yes, since it is based on WebXR, which supports accessing virtual reality (VR) and augmented reality (AR) devices, including sensors and head-mounted displays, 
on the Web. However, the documentation does not provide use case apps or proper information about 3DoF video interaction. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, since it is based on WebXR. However, the documentation does not provide use case apps or proper information about 3DoF video interaction. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, since it is based on W3C WebXR. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, as WebXR supports 3Dof. However, the documentation does not provide use case apps or proper information about 3DoF video interaction. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, as WebXR supports 3Dof. However, the documentation does not provide use case apps or proper information about 3DoF video interaction. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
Partially, because with WebXR it is possible to perform error mapping, however the proponent does not mention anything specifically regarding this requirement. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially, as WebXR evolved from WebVR which was an experimental version of the API to virtual reality, however, this technology has not yet been validated in 
DTV systems environments. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Partially, as WebXR evolved from WebVR which was an experimental version of the API to virtual reality, however, this technology has not yet been validated in 
DTV systems environments. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide information about fault-tolerance methods. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide information about data/system recovery methods. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality) No. The proposed specification does not provide security information as there is 
no API, use case applications or any additional information.  

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity) No. The proposed specification does not provide security information as 
there is no API, use case applications or any additional information.  

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity) No. The proposed specification does not provide security information as there is no 
API, use case applications or any additional information.  

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, since it is based on WebXR.  

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, since it is based on WebXR. Some maintainability issues regarding WebXR may occur. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, since it is based on WebXR. Probably some adaptability issues pertaining to WebXR. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, as it is based on WebXR. It is not necessarily dependent on any specific hardware or software. However, it is noteworthy that HTML5 presentation needs 
WebXR support 

 

Evaluation Form for Requirement AP 14.3 

Test procedure identification 

Requirement description: 6DoF video interaction 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
Yes, since it is based on WebXR, which supports accessing virtual reality (VR) and augmented reality (AR) devices, including sensors and head-mounted displays, 
on the Web. However, the documentation does not provide use case apps or proper information about 6DoF video interaction. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 



SBTVD Forum - Testing and Evaluation Report: TV 3.0 Project - Application Coding 03 December 2021 

Page 172 of 366 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, since it is based on WebXR. However, the documentation does not provide use case apps or proper information about 6DoF video interaction. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, since it is based on W3C WebXR. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, as WebXR supports 3Dof. However, the documentation does not provide use case apps or proper information about 6DoF video interaction. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, as WebXR supports 6Dof. However, the documentation does not provide use case apps or proper information about 3DoF video interaction. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
Partially, because with WebXR it is possible to perform error mapping, however the proponent does not mention anything specifically regarding this requirement. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially, as WebXR evolved from WebVR which was an experimental version of the API to virtual reality, however, this technology has not yet been validated in 
DTV systems environments. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Partially, as WebXR evolved from WebVR which was an experimental version of the API to virtual reality, however, this technology has not yet been validated in 
DTV systems environments. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide information about fault-tolerance methods. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide information about data/system recovery methods. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality) No. The proposed specification does not provide security information as there is 
no API, use case applications or any additional information.  

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity) No. The proposed specification does not provide security information as 
there is no API, use case applications or any additional information.  

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity) No. The proposed specification does not provide security information as there is no 
API, use case applications or any additional information.  

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, since it is based on WebXR.  

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, since it is based on WebXR. Some maintainability issues regarding WebXR may occur. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, since it is based on WebXR. Probably some adaptability issues pertaining to WebXR. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, as it is based on WebXR. It is not necessarily dependent on any specific hardware or software. However, it is noteworthy that HTML5 presentation needs 
WebXR support 

 

Evaluation Form for Requirement AP 14.4 

Test procedure identification 

Requirement description: 3D object-based immersive audio interaction 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. The documentation refers to an unspecified mime type for TV 3.0 immersive audio interaction and does not show how or if this feature is actually implemented. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Partially, since the proposal mentions Web extension API 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Partially, since the proposal mentions Web extension API 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Partially, since the proposal mentions Web extension API 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Partially, since the proposal mentions Web extension API 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide enough information to be evaluated. 

 



SBTVD Forum - Testing and Evaluation Report: TV 3.0 Project - Application Coding 03 December 2021 

Page 177 of 366 

Evaluation Form for Requirement AP 14.6 

Test procedure identification 

Requirement description: VR / AR / XR support 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
Yes, since it is based on WebXR, which supports accessing virtual reality (VR) and augmented reality (AR) devices, including sensors and head-mounted displays, 
on the Web. However, the documentation does not provide use case apps or proper information about VR/AR/XR support. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, since it is based on WebXR. However, the documentation does not provide use case apps or proper information about VR/AR/XR support. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, since it is based on W3C WebXR. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, as WebXR supports 3Dof. However, the documentation does not provide use case apps or proper information about VR/AR/XR support. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, as WebXR supports VR/AR/XR applications. However, the documentation does not provide use case apps or proper information about VR/AR/XR support. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
Partially, because with WebXR it is possible to perform error mapping, however the proponent does not mention anything specifically regarding this requirement. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially, as WebXR evolved from WebVR which was an experimental version of the API to virtual reality, however, this technology has not yet been validated in 
DTV systems environments. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Partially, as WebXR evolved from WebVR which was an experimental version of the API to virtual reality, however, this technology has not yet been validated in 
DTV systems environments. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide information about fault-tolerance methods. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide information about data/system recovery methods. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality) No. The proposed specification does not provide security information as there is 
no API, use case applications or any additional information.  

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity) No. The proposed specification does not provide security information as 
there is no API, use case applications or any additional information.  

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity) No. The proposed specification does not provide security information as there is no 
API, use case applications or any additional information.  
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, since it is based on WebXR.  

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, since it is based on WebXR. Some maintainability issues regarding WebXR may occur. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, since it is based on WebXR. Probably some adaptability issues pertaining to WebXR. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, as it is based on WebXR. It is not necessarily dependent on any specific hardware or software. However, it is noteworthy that HTML5 presentation needs 
WebXR support 

 

Evaluation Form for Requirement AP 15.1 

Test procedure identification 

Requirement description: Inherent compression support 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. The proposed specification does not provide enough information to be evaluated and does not even show how or if this feature is actually implemented. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Partially, since the proposal mentions HTTPS 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Partially, since the proposal mentions HTTPS 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Partially, since the proposal mentions HTTPS 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Partially, since the proposal mentions HTTPS 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide enough information to be evaluated. 

 

Evaluation Form for Requirement AP 15.2 

Test procedure identification 

Requirement description: Multi-sourced application delivery 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. The proposed specification does not provide enough information to be evaluated and does not even show how or if this feature is actually implemented. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposed specification does not provide enough information to be evaluated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Evaluation Form for Requirement AP 16.1 

Test procedure identification 

Requirement description: Multi-sourced scalable content API 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. The documentation does not specify any web extension API. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Partially, since the proposal mentions Web extension API 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Partially, since the proposal mentions Web extension API 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Partially, since the proposal mentions Web extension API 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Partially, since the proposal mentions Web extension API 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide enough information to be evaluated. 

 

Evaluation Form for Requirement AP 17.1 

Test procedure identification 

Requirement description: Extensibility 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Marcos Paulo Mendes (UFJF); Pedro 
Ventura (UFJF); Thomás Marques (UFJF); Stanley Teixeira (UFJF) 

Proponent identification data: B 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document only 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) No. The documentation does not specify any web 
extension API. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness) No. The proponent did not deliver a prototype. Therefore, this 
question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness) No. The proponent did not deliver a prototype. Therefore, 
this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Partially, since the proposal mentions Web extension API 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposed specification does not provide enough information to be evaluated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposed specification does not provide enough information to be evaluated. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposed specification does not provide enough information to be evaluated. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposed specification does not provide enough information to be evaluated. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Partially, since the proposal mentions Web extension API 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Partially, since the proposal mentions Web extension API 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposed specification does not provide enough information to be evaluated. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Partially, since the proposal mentions Web extension API 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposed specification does not provide enough information to be evaluated. 

6.3.2 Summary of Documentation Analysis 

general requirements fulfillment 

GT3 All technical proposals shall be fully specified, preferably in technical standards of internationally recognized SDOs. Fulfilled 

GT4 The full specification of the technical proposal shall be made available for the SBTVD Forum free of charge. Fulfilled 

GI3 
All technical proposals licensing or any other form of commercialization shall adhere to fair, reasonable, and non-discriminatory terms, as specified 

in the SBTVD Forum Intellectual Property Rights Policy (see the TV 3.0 Call for Proposals document, Annex A). 
Fulfilled 

 

use case minimum technical specification fulfillment 

AP1 
Enable application re-use/interoperability with FSD_09 Ginga 

receiver profile (as defined in ABNT NBR 15606-1). 
AP1.1 FSD_09 Ginga receiver profile application re-use/interoperability 

Fulfilled 
(see Form AP 1.1) 

AP2 
Re-use, as much as possible, the implementation of the 

middleware components and subsystems used in FSD_09 
Ginga receiver profile (as defined in ABNT NBR 15606-1). 

AP2.1 
FSD_09 Ginga receiver profile middleware components and 

subsystems implementation re-use 
Fulfilled 

(see Form AP 2.1) 

AP3 
Support all the use cases supported in FSD_09 Ginga 

receiver profile (as defined in ABNT NBR 15606-1). 
AP3.1 FSD_09 Ginga receiver profile use cases support 

Fulfilled 
(see Form AP 3.1) 

AP4 
Support the new technologies to be adopted in the TV 3.0 

project. 

AP4.1 support TV 3.0 transport layer 
Partially fulfilled 

(see Form AP 4.1) 

AP4.2 support TV 3.0 video coding 
Partially fulfilled 

(see Form AP 4.2) 

AP4.3 support TV 3.0 audio coding 
Partially fulfilled 

(see Form AP 4.3) 

AP4.4 support TV 3.0 captions 
Partially fulfilled 

(see Form AP 4.4) 
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use case minimum technical specification fulfillment 

AP5 
Enable accessing lower-level (physical-layer/transport-

layer/operating-system) information. 
AP5.3 

geolocation API with multiple sources of data such as 
transmission station, GPS, and assisted GPS (using Wi-Fi 

networks) 

Partially fulfilled 
(see Form AP 5.3) 

AP6 Enable application-oriented TV. 

AP6.1 application-oriented user experience with TV 
Fulfilled 

(see Form AP 6.1) 

AP6.2 handling the presentation of all audiovisual content 
Fulfilled 

(see Form AP 6.2) 

AP6.3 application switching delay 
Not specified 

(see Form AP 6.3) 

AP7 Support for Enhanced User Interface. 

AP7.1 voice interaction, pre-defined commands, and natural language 
Partially fulfilled 

(see Form AP 7.1) 

AP7.2 gesture interaction, at least with pre-defined gestures 
Not fulfilled 

(see Form AP 7.2) 

AP7.3 multi-touch interaction, at least with pre-defined gestures 
Not fulfilled 

(see Form AP 7.3) 

AP7.5 multi-device support, synchronous and asynchronous modes 
Not fulfilled 

(see Form AP 7.5) 

AP7.6 multi-user identification support 
Not fulfilled 

(see Form AP 7.6) 

AP7.7 multi-user interaction support 
Not fulfilled 

(see Form AP 7.7) 

AP8 Provide audience measurement common interface. AP8.1 
standardized audience measurement API (taking multi-user 

identification support into account) 
Not fulfilled 

(see Form AP 8.1) 

AP9 Machine-learning support for context-awareness. AP9.1 machine-learning APIs 
Partially fulfilled 

(see Form AP 9.1) 

AP10 Protect user privacy. 

AP10.1 API-based user privacy 
Not fulfilled 

(see Form AP 10.1) 

AP10.2 
compliance with Brazilian General Personal Data Protection Act 

(Law nº 13.709/2018) 
Not fulfilled 

(see Form AP 10.2) 
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use case minimum technical specification fulfillment 

AP11 Enable IP convergence. 

AP11.1 full IP convergence, both in broadcast and broadband channels 
Partially fulfilled 

(see Form AP 11.1) 

AP11.2 Internet of Things protocols and mechanisms 
Not fulfilled 

(see Form AP 11.2) 

AP11.3 IP-based application push delivery 
Not fulfilled 

(see Form AP 11.3) 

AP11.4 low-latency content forwarding 
Not fulfilled 

(see Form AP 11.4) 

AP12 
Enable the streaming of accessibility services to a Smart TV 

or companion device app. 

AP12.1 
audio description streaming to a Smart TV or companion device 

app 
Not fulfilled 

(see Form AP 12.1) 

AP12.2 

closed caption streaming to a Smart TV or companion device app 
(for it to display the closed caption or to perform automatic 
translation and adaptation from the closed caption to sign 

language) 

Not fulfilled 
(see Form AP 12.2) 

AP12.3 
sign language gloss streaming for a client-side application (in the 
Smart TV or companion device) to perform the synthesis of the 

sign language video 

Not fulfilled 
(see Form AP 12.3) 

AP12.4 
sign language video streaming to a Smart TV or companion 

device app 
Not fulfilled 

(see Form AP 12.4) 

AP13 
Enable emergency warning information delivery using an 

interactive application. 
AP13.1 emergency warning information interactive application 

Not fulfilled 
(see Form AP 13.1) 

AP14 Support for Immersive TV. 

AP14.1 sensory effects (lighting, temperature, wind, scents, vibration) 
Not fulfilled 

(see Form AP 14.1) 

AP14.2 3DoF video interaction 
Fulfilled 

(see Form AP 14.2) 

AP14.3 6DoF video interaction 
Fulfilled 

(see Form AP 14.3) 

AP14.4 3D object-based immersive audio interaction 
Not fulfilled 

(see Form AP 14.4) 

AP14.6 VR / AR / XR support 
Fulfilled 

(see Form AP 14.6) 

AP15 Support optimized application transport. 

AP15.1 inherent compression support 
Not fulfilled 

(see Form AP 15.1) 

AP15.2 multi-sourced application delivery 
Not fulfilled 

(see Form AP 15.2) 
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use case minimum technical specification fulfillment 

AP16 Support multi-sourced scalable content. AP16.1 multi-sourced scalable content API 
Not fulfilled 

(see Form AP 16.1) 

AP17 
Enable future extensions to the middleware (e.g. to support 

new features in future receiver profiles). 
AP17.1 extensibility 

Not fulfilled 
(see Form AP 17.1) 

 

additional requirements fulfillment 

AP-AR1 Provide interoperability test suite with its corresponding documentation. Fulfilled 

AP-AR2 Provide information about available prototypes of the proposed middleware components. Fulfilled 

AP-AR3 Provide some reference information about the middleware for TV sets manufacturing. Fulfilled 

6.3.3 Summary of Test Results 

The proponent did not deliver any prototypes or use case applications. Therefore, there are no test results that could validate the proposal in practice. 

use case minimum technical specification fulfillment 

AP1 
Enable application re-use/interoperability with FSD_09 Ginga 

receiver profile (as defined in ABNT NBR 15606-1). 
AP1.1 FSD_09 Ginga receiver profile application re-use/interoperability Not verified 

AP2 
Re-use, as much as possible, the implementation of the 

middleware components and subsystems used in FSD_09 Ginga 
receiver profile (as defined in ABNT NBR 15606-1). 

AP2.1 
FSD_09 Ginga receiver profile middleware components and 

subsystems implementation re-use 
Not verified 

AP3 
Support all the use cases supported in FSD_09 Ginga receiver 

profile (as defined in ABNT NBR 15606-1). 
AP3.1 FSD_09 Ginga receiver profile use cases support Not verified 

AP4 
Support the new technologies to be adopted in the TV 3.0 

project. 

AP4.1 support TV 3.0 transport layer Not verified 

AP4.2 support TV 3.0 video coding Not verified 

AP4.3 support TV 3.0 audio coding Not verified 

AP4.4 support TV 3.0 captions Not verified 

AP5 
Enable accessing lower-level (physical-layer/transport-

layer/operating-system) information. 
AP5.3 

geolocation API with multiple sources of data such as transmission 
station, GPS, and assisted GPS (using Wi-Fi networks) 

Not verified 

AP6 Enable application-oriented TV. 

AP6.1 application-oriented user experience with TV Not verified 

AP6.2 handling the presentation of all audiovisual content Not verified 

AP6.3 application switching delay Not verified 
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use case minimum technical specification fulfillment 

AP7 Support for Enhanced User Interface. 

AP7.1 voice interaction, pre-defined commands, and natural language Not verified 

AP7.2 gesture interaction, at least with pre-defined gestures Not verified 

AP7.3 multi-touch interaction, at least with pre-defined gestures Not verified 

AP7.5 multi-device support, synchronous and asynchronous modes Not verified 

AP7.6 multi-user identification support Not verified 

AP7.7 multi-user interaction support Not verified 

AP8 Provide audience measurement common interface. AP8.1 
standardized audience measurement API (taking multi-user 

identification support into account) 
Not verified 

AP9 Machine-learning support for context-awareness. AP9.1 machine-learning APIs Not verified 

AP10 Protect user privacy. 

AP10.1 API-based user privacy Not verified 

AP10.2 
compliance with Brazilian General Personal Data Protection Act (Law 

nº 13.709/2018) 
Not verified 

AP11 Enable IP convergence. 

AP11.1 full IP convergence, both in broadcast and broadband channels Not verified 

AP11.2 Internet of Things protocols and mechanisms Not verified 

AP11.3 IP-based application push delivery Not verified 

AP11.4 low-latency content forwarding Not verified 

AP12 
Enable the streaming of accessibility services to a Smart TV or 

companion device app. 

AP12.1 audio description streaming to a Smart TV or companion device app Not verified 

AP12.2 
closed caption streaming to a Smart TV or companion device app (for 
it to display the closed caption or to perform automatic translation and 

adaptation from the closed caption to sign language) 
Not verified 

AP12.3 
sign language gloss streaming for a client-side application (in the 

Smart TV or companion device) to perform the synthesis of the sign 
language video 

Not verified 

AP12.4 
sign language video streaming to a Smart TV or companion device 

app 
Not verified 

AP13 
Enable emergency warning information delivery using an 

interactive application. 
AP13.1 emergency warning information interactive application Not verified 

AP14 Support for Immersive TV. 

AP14.1 sensory effects (lighting, temperature, wind, scents, vibration) Not verified 

AP14.2 3DoF video interaction Not verified 

AP14.3 6DoF video interaction Not verified 

AP14.4 3D object-based immersive audio interaction Not verified 

AP14.6 VR / AR / XR support Not verified 

AP15 Support optimized application transport. 
AP15.1 inherent compression support Not verified 

AP15.2 multi-sourced application delivery Not verified 
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use case minimum technical specification fulfillment 

AP16 Support multi-sourced scalable content. AP16.1 multi-sourced scalable content API Not verified 

AP17 
Enable future extensions to the middleware (e.g. to support new 

features in future receiver profiles). 
AP17.1 extensibility Not verified 

6.4 Candidate Technology C 

6.4.1 Documentation Analysis and Test Results 

Evaluation Form for Requirement AP 4.1 

Test procedure identification 

Requirement description: Support for TV 3.0 transport layer 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG)  

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. because the proposal uses ROUTE/DASH to deliver an arbitrary number of different types of media objects (all referenced by HTTP URLs). The proposal refers 
to ATSC A/331:2021 specification, which defines the protocols and standards for communication among the layers. The specification defines two methods, one 
based on MMT ISO/IEC 23008-1 and the other based on MPEG DASH. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, because the proposal uses ROUTE/DASH to deliver an arbitrary number of different types of media objects (all referenced by HTTP URLs). The proposal refers 
to ATSC A/331:2021 specification, which defines the protocols and standards for communication among the layers 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability) Yes. The proposal uses methods based on protocols 
MMT ISO/IEC 23008-1, MPEG DASH, and ROUTE. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes. Since the proposal uses methods based on protocols MMT ISO/IEC 23008-1, MPEG DASH, ROUTE, and HTTP URLs to deliver media objects (XML 
documents) 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes. Since the proposal uses methods based on protocols MMT ISO/IEC 23008-1, MPEG DASH, ROUTE, and HTTP URLs to deliver media objects (XML 
documents) 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. Since the proposal uses methods based on protocols MMT ISO/IEC 23008-1, MPEG DASH, ROUTE, and HTTP URLs to deliver media objects 
(XML documents) 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Yes. Since the proposal uses methods based on protocols MMT ISO/IEC 23008-1, MPEG DASH, ROUTE, and HTTP URLs to deliver media objects (XML 
documents) 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. Since the proposal uses methods based on protocols MMT ISO/IEC 23008-1, MPEG DASH, ROUTE, and HTTP URLs to deliver media objects (XML 
documents) 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes. Since the proposal uses methods based on protocols MMT ISO/IEC 23008-1, MPEG DASH, ROUTE, and HTTP URLs to deliver media objects (XML 
documents) 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes. Since the proposal uses methods based on protocols MMT ISO/IEC 23008-1, MPEG DASH, ROUTE, and HTTP URLs to deliver media objects (XML 
documents) 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. Since the proposal uses methods based on protocols MMT ISO/IEC 23008-1, MPEG DASH, ROUTE, and HTTP URLs to deliver media objects (XML 
documents).  

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. Since the proposal uses methods based on protocols MMT ISO/IEC 23008-1, MPEG DASH, ROUTE, and HTTP URLs to deliver media objects (XML 
documents).  

 

Evaluation Form for Requirement AP 4.2 

Test procedure identification 

Requirement description: Support for TV 3.0 video coding 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG)  

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes, because the proposal is based on the HTMLMediaElement API. The proposal refers to a specification (ATSC A/331:2021) that defines support for HVC/SHVC. 
They claim W3C Web Media APIs are being evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, because the proposal is based on the HTMLMediaElement API (HTML5).  

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, because the proposal is based on the HTMLMediaElement API. The proposal refers to a specification (ATSC A/331:2021) that defines support for HVC/SHVC. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, because the proposal is based on the HTMLMediaElement API.  

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability) 
Yes, because the proposal is based on the HTMLMediaElement API.  

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. The control of the presentation is the responsibility of the HTMLMediaElement. Therefore, errors on the media play may only cause the media 
not to be able to play. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Yes, because the proposal is based on W3C's HTMLMediaElement API. The proposal refers to a specification (ATSC A/331:2021) that defines support only for 
HVC/SHVC. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, because the proposal is based on W3C's HTMLMediaElement API. The proposal refers to a specification (ATSC A/331:2021) that defines support only for 
HVC/SHVC. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, because the proposal is based on W3C's HTMLMediaElement API. The proposal refers to a specification (ATSC A/331:2021) that defines support only for 
HVC/SHVC. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, because the proposal is based on W3C's HTMLMediaElement API. The proposal refers to a specification (ATSC A/331:2021) that defines support only for 
HVC/SHVC. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability) 
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, because the proposal is based on W3C's HTMLMediaElement API. The proposal refers to a specification (ATSC A/331:2021) that defines support only for 
HVC/SHVC. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, because the proposal is based on W3C's HTMLMediaElement API. The proposal refers to a specification (ATSC A/331:2021) that defines support only for 
HVC/SHVC. 
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Evaluation Form for Requirement AP 4.3 

Test procedure identification 

Requirement description: Support for TV 3.0 audio coding 

Evaluator identification data:Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG)  

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes, because the proposal is based on the HTMLMediaElement API. The proposal refers to a specification (ATSC A/331:2021) that defines support for AC-4 Audio 
and MPEG-H Audio. They claim W3C Web Media APIs are being evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, because the proposal is based on the HTMLMediaElement API (HTML5).  

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, because the proposal is based on the HTMLMediaElement API. The proposal refers to a specification (ATSC A/331:2021) that defines support for for AC-4 
Audio and MPEG-H Audio. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, because the proposal is based on the HTMLMediaElement API. The proposal refers to a specification (ATSC A/331:2021) that defines support only for AC-4 
Audio and MPEG-H Audio. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability) 
Yes, because the proposal is based on the HTMLMediaElement API. The proposal refers to a specification (ATSC A/331:2021) that defines support only for AC-4 
Audio and MPEG-H Audio. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. The control of the presentation is the responsibility of the HTMLMediaElement. Therefore, errors on the media play may only cause the media 
not to be able to play. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Yes, because the proposal is based on the HTMLMediaElement API. The proposal refers to a specification (ATSC A/331:2021) that defines support only for AC-4 
Audio and MPEG-H Audio. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity) 
Yes, because the proposal is based on the HTMLMediaElement API. The proposal refers to a specification (ATSC A/331:2021) that defines support only for AC-4 
Audio and MPEG-H Audio. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, because the proposal is based on the HTMLMediaElement API. The proposal refers to a specification (ATSC A/331:2021) that defines support only for AC-4 
Audio and MPEG-H Audio. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, because the proposal is based on the HTMLMediaElement API. The proposal refers to a specification (ATSC A/331:2021) that defines support only for AC-4 
Audio and MPEG-H Audio. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, because the proposal is based on the HTMLMediaElement API. The proposal refers to a specification (ATSC A/331:2021) that defines support only for AC-4 
Audio and MPEG-H Audio. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, because the proposal is based on the HTMLMediaElement API. The proposal refers to a specification (ATSC A/331:2021) that defines support only for AC-4 
Audio and MPEG-H Audio. 

 

Evaluation Form for Requirement AP 4.4 

Test procedure identification 

Requirement description: Support for TV 3.0 captions 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposal suggests the support to IMSC1 (Internet Media Subtitles and Captions) from W3C TTML via the ATSC A/343:2018. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, because the proposal supports W3C IMSC1 TTML, compatible with ABNT NBR 15.606-1. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. The proposal uses W3C TTML subset profile IMSC1 ATSC A/343:2018. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness) 
Yes, because the proposal supports W3C IMSC1 TTML, which is XML based. Therefore, it may be appropriated to developing. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, because the proposal supports W3C IMSC1 TTML. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. The proposal supports W3C IMSC1 TTML. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposal uses W3C TTML subset profile ISMC1, and is defined in ATSC A/343:2018. However, no prototype was delivered to validate its use. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. The proposal uses W3C TTML subset profile ISMC1, and is defined in ATSC A/343:2018. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes. The proposal uses W3C TTML subset profile ISMC1, and is defined in ATSC A/343:2018. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes. The proposal uses W3C TTML subset profile ISMC1, and is defined in ATSC A/343:2018. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. The proposal uses W3C TTML subset profile ISMC1, and is defined in ATSC A/343:2018. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal uses W3C TTML subset profile ISMC1, and is defined in ATSC A/343:2018. 
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Evaluation Form for Requirement AP 5.1 

Test procedure identification 

Requirement description: Access the identification of the TV network, the originating station, and the transmission station 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Partially. The proposal refers to ATSC A/344:2021 specification, which defines APIs for accessing the Global Service ID of the current service. However, currently 
there is no specification for identifying the TV network, originating station and transmission station. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 



SBTVD Forum - Testing and Evaluation Report: TV 3.0 Project - Application Coding 03 December 2021 

Page 204 of 366 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes. The APIs defined in ATSC A/344:2021 are based on JSON-RPC 2.0 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. The APIs defined in ATSC A/344:2021 are based on JSON-RPC 2.0 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Partially. The APIs defined in ATSC A/344:2021 are based on JSON-RPC 2.0 over WebSockets. However, no prototype or use case was delivered to demonstrate 
its use.  

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Partially. The APIs defined in ATSC A/344:2021 are based on JSON-RPC 2.0 over WebSockets. However, no prototype or use case was delivered to demonstrate 
its use.  

Q4.3 How prone to errors is the use of the proposed specification? (User error protection) Partially. The APIs defined in ATSC A/344:2021 are based on JSON-
RPC 2.0 over WebSockets. However, no prototype or use case was delivered to demonstrate its use.  

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially. The APIs defined in ATSC A/344:2021 are based on JSON-RPC 2.0 over WebSockets. However, no prototype or use case was delivered to demonstrate 
its use.  

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. The APIs defined in ATSC A/344:2021 are based on JSON-RPC 2.0 over WebSockets. However, no prototype was delivered to demonstrate its use.  

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes. The APIs defined in ATSC A/344:2021 are based on JSON-RPC 2.0 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes. The APIs defined in ATSC A/344:2021 are based on JSON-RPC 2.0 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. The APIs defined in ATSC A/344:2021 are based on JSON-RPC 2.0 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The APIs defined in ATSC A/344:2021 are based on JSON-RPC 2.0 
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Evaluation Form for Requirement AP 5.2 

Test procedure identification 

Requirement description: access the receiver front-end parameters (RF channel, reception power in dBm and C/N in dB) 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. Currently, the proposal does not have an API that provides tuning metrics, however the proponent informs that it may be something to be implemented in the 
future. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); This question can not be evaluated as the proponent did not deliver a prototype. 

Q2.2 Peak CPU Load (%); This question can not be evaluated as the proponent did not deliver a prototype. 

Q2.3 Peak Volatile memory usage (RAM in MiB); This question can not be evaluated as the proponent did not deliver a prototype. 

Q2.4 Peak Persistent memory usage (HD in MiB); This question can not be evaluated as the proponent did not deliver a prototype. 

Q2.5 Average network bandwidth (in/out in Mbps); This question can not be evaluated as the proponent did not deliver a prototype. 

Q2.6 Peak network bandwidth (in/out in Mbps); This question can not be evaluated as the proponent did not deliver a prototype. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) This question can not be evaluated as the proponent did not deliver a 
prototype. 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. Currently, the proposal does not have an API that provides tuning metrics, however the proponent informs that it may be something to be implemented in the 
future. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. Currently, the proposal does not have an API that provides tuning metrics, however the proponent informs that it may be something to be implemented in the 
future. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. Currently, the proposal does not have an API that provides tuning metrics, however the proponent informs that it may be something to be implemented in the 
future. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. Currently, the proposal does not have an API that provides tuning metrics, however the proponent informs that it may be something to be implemented in the 
future. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. Currently, the proposal does not have an API that provides tuning metrics, however the proponent informs that it may be something to be implemented in the 
future. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. Currently, the proposal does not have an API that provides tuning metrics, however the proponent informs that it may be something to be implemented in the 
future. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. Currently, the proposal does not have an API that provides tuning metrics, however the proponent informs that it may be something to be implemented in the 
future. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. Currently, the proposal does not have an API that provides tuning metrics, however the proponent informs that it may be something to be implemented in the 
future. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. Currently, the proposal does not have an API that provides tuning metrics, however the proponent informs that it may be something to be implemented in the 
future. 



SBTVD Forum - Testing and Evaluation Report: TV 3.0 Project - Application Coding 03 December 2021 

Page 208 of 366 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. Currently, the proposal does not have an API that provides tuning metrics, however the proponent informs that it may be something to be implemented in the 
future.  

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. Currently, the proposal does not have an API that provides tuning metrics, however the proponent informs that it may be something to be implemented in the 
future. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. Currently, the proposal does not have an API that provides tuning metrics, however the proponent informs that it may be something to be implemented in the 
future. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. Currently, the proposal does not have an API that provides tuning metrics, however the proponent informs that it may be something to be implemented in the 
future. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. Currently, the proposal does not have an API that provides tuning metrics, however the proponent informs that it may be something to be implemented in the 
future. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. Currently, the proposal does not have an API that provides tuning metrics, however the proponent informs that it may be something to be implemented in the 
future. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. Currently, the proposal does not have an API that provides tuning metrics, however the proponent informs that it may be something to be implemented in the 
future. 
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Evaluation Form for Requirement AP 5.3 

Test procedure identification 

Requirement description: geolocation API with multiple sources of data such as transmission station, GPS, and assisted GPS (using Wi-Fi networks) 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Partially. The proposal recommends the use of the W3C Geolocation API but does not specify how multiple geolocation sources are handled. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
Yes, since the proposal recommends the use of the W3C Geolocation API, which is an HTML5 API.  

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, since the proposal recommends the use of the W3C Geolocation API, which is an HTML5 API. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Partially. The proposal mentions compliance with W3C Geolocation API, no further detail was given nor prototypes were delivered. Thus, the API use should be 
more investigated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Partially. The proposal mentions compliance with W3C Geolocation API, no further detail was given nor prototypes were delivered. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposal does not include enough information to assess this question. The lack of information on how multiple sources of geolocation data is handled may 
lead developers to errors. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity) 
Yes, since the proposal recommends the use of the W3C Geolocation API, which is an HTML5 API.  

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, since the proposal recommends the use of the W3C Geolocation API, which is an HTML5 API.  

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Partially. The proposal mentions compliance with W3C Geolocation API, no further detail was given nor prototypes were delivered. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Partially. The proposal mentions compliance with W3C Geolocation API, no further detail was given nor prototypes were delivered. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. The proposal mentions compliance with W3C Geolocation API, no further detail was given nor prototypes were delivered. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal mentions compliance with W3C Geolocation API, no further detail was given nor prototypes were delivered. 

 

Evaluation Form for Requirement AP 6.1 

Test procedure identification 

Requirement description: application-oriented user experience with TV 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes, the ATSC A/344:2021 standard presented by the proposal broadly describes the behavior and interactions, which are based on communications via 
WebSockets APIs. Such specifications guarantee an application-oriented user experience with TV. It is worth mentioning that no prototype was delivered and no 
details on how to implement the APIs was given. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, because the proposal uses the WebSocket Remote Procedure Calls. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC 
WebServices. However, the extension of the APIs should be further investigated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. The APIs defined in ATSC A/344:2021 are based on JSON-RPC 2.0 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, because the proposal uses the WebSocket Remote Procedure Calls. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC 
WebServices. However, the extension of the APIs should be further investigated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, because the proposal uses the WebSocket Remote Procedure Calls. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC 
WebServices. However, the extension of the APIs should be further investigated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. It proposes known technologies and deal with errors through error codes. For example "error": {"code": -32601, "message": "Method not found"} 
in section 8.3 from ATSC A/344:2021 specification. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially. Since the APIs from ATSC A/344:2021 are standards defined as reference. No information about its application or prototype was delivered. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Partially. Since the APIs from ATSC A/344:2021 are standards defined as reference. No information about its application or prototype was delivered. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
Partially, It proposes known technologies and deal with errors through error codes. For example "error": {"code": -32601, "message": "Method not found"} in section 
8.3 from ATSC A/344:2021 specification. However, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, because the proposal uses the WebSocket Remote Procedure Calls. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC 
WebServices. However, the extension of the APIs should be further investigated. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, because the proposal uses the WebSocket Remote Procedure Calls. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC 
WebServices. However, the extension of the APIs should be further investigated. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, because the proposal uses the WebSocket Remote Procedure Calls. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC 
WebServices. However, the extension of the APIs should be further investigated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not mention the use of specific hw/sw. 

 

Evaluation Form for Requirement AP 6.2 

Test procedure identification 

Requirement description: handling the presentation of all audio/visual content 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposal is based on HTMLMediaElement (W3C standard) for media playback (see A/344:2021, section 7). Also, this element allows playback control via 
JavaScript API. The specification describes several parameters for handling audio/visual content and how they should be formatted in JSON object structures. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, because it is based on HTML5. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the 
APIs should be further investigated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. The APIs defined in ATSC A/344:2021 are based on JSON-RPC 2.0 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, because it is based on HTML5 and allows for media playback and control. Several API's for communication between applications and TV are specified in the 
document. However, no examples or implemented use cases were provided for further evaluation. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, because it is based on HTML5 and allows for media playback and control. Several API's for communication between applications and TV are specified in the 
document. However, no examples or implemented use cases were provided for further evaluation. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
Partially, because it lacks mechanisms to validate interaction with the application. The APIs defined in ATSC A/344:2021 are based on JSON-RPC 2.0 over 
WebSockets, which can introduce a higher level of difficulty and cause errors.  

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially. Although the proposal uses HTMLMediaElement, the APIs from ATSC A/344:2021 are standards defined as reference. No information about its application 
or prototype was delivered. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Partially. Although the proposal uses HTMLMediaElement, the APIs from ATSC A/344:2021 are standards defined as reference. No information about its application 
or prototype was delivered. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Partially. Although the proposal uses HTMLMediaElement, the APIs from ATSC A/344:2021 are standards defined as reference. No information about its application 
or prototype was delivered. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Partially. Although the proposal uses HTMLMediaElement, the APIs from ATSC A/344:2021 are standards defined as reference. No information about its application 
or prototype was delivered. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Partially. Although the proposal uses HTMLMediaElement, the APIs from ATSC A/344:2021 are standards defined as reference. No information about its application 
or prototype was delivered. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not mention the use of specific hw/sw. 

 

Evaluation Form for Requirement AP 6.3 

Test procedure identification 

Requirement description: application switching delay 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Not specified. The documentation does not inform the amount of time needed for application switching. It specifies a Distribution Window Description(A/331:2021) 
that manages application content by storing application data in a cache and, according to proponents, allows for faster context switching. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, because the proposal uses cache to switch faster between applications. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC 
WebServices. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, because the proposal uses HTML5, JavaScript, CSS, XML. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, because the proposal uses HTML5, JavaScript, CSS, XML. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability) 
Yes, because the proposal uses HTML5, JavaScript, CSS, XML. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposal does not include enough information to assess this question. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Yes, because the proponent does use technologies known and it’s based on ATSC A/344:2021, Section 6. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, because the proponent does use technologies known and it’s based on ATSC A/344:2021, Section 6. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, because the proposal uses HTML5, JavaScript, CSS, XML. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. 
However, the extension of the APIs should be further investigated. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, because the proposal uses HTML5, JavaScript, CSS, XML. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. 
However, the extension of the APIs should be further investigated. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, because the proposal uses HTML5, JavaScript, CSS, XML. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, because the proposal uses HTML5, JavaScript, CSS, XML. 

 

Evaluation Form for Requirement AP 7.1 

Test procedure identification 

Requirement description: voice interaction, pre-defined commands, and natural language 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. The proposal mentions an extension for ATSC A/344:2021 JSON RPC WS APIs to allow receivers supporting voice control over a Broadcaster Application. It 
also mentions W3C JavaScript Speech API, which is not supported by four major browsers. However, the proposal does not include enough details on how to 
implement the APIs. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. JSON RPC 2.0 and W3C JavaScript Speech API. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
Partially. The APIs defined in ATSC A/344:2021 are based on JSON-RPC 2.0 over WebSockets, which can introduce a higher level of difficulty and cause errors.  

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially. Since the APIs from ATSC A/344:2021 are standards defined as reference. No information about its application or prototype was delivered. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Partially. Since the APIs from ATSC A/344:2021 are standards defined as reference. No information about its application or prototype was delivered. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not mention the use of specific hw/sw. 

 

Evaluation Form for Requirement AP 7.2 

Test procedure identification 

Requirement description: gesture interaction, at least with pre-defined gestures 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
The proposal mentions an extension for ATSC A/344:2021 APIs if the receivers supported physical interfaces. It also mentions W3C ongoing work to support 
gesture control with a companion device that supports touch. However, the proposal does not include enough details on how to implement the APIs. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. JSON RPC 2.0 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
Partially. The APIs defined in ATSC A/344:2021 are based on JSON-RPC 2.0 over WebSockets, which can introduce a higher level of difficulty and cause errors.  

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially. Since the APIs from ATSC A/344:2021 are standards defined as reference. No information about its application or prototype was delivered. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Partially. Since the APIs from ATSC A/344:2021 are standards defined as reference. No information about its application or prototype was delivered. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
Yes. The proposal mentions the use of companion devices to allow the gestures control. 

 

Evaluation Form for Requirement AP 7.3 

Test procedure identification 

Requirement description: multi-touch interaction, at least with pre-defined gestures 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. The proposal mentions an extension for ATSC A/344:2021 APIs if the receivers supported physical interfaces. It also mentions W3C ongoing work to support 
gesture control with a companion device that supports touch. However, the proposal does not include enough details on how to implement the APIs. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps);  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. JSON RPC 2.0 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
Partially. The APIs defined in ATSC A/344:2021 are based on JSON-RPC 2.0 over WebSockets, which can introduce a higher level of difficulty and cause errors.  

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially. Since the APIs from ATSC A/344:2021 are standards defined as reference. No information about its application or prototype was delivered. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Partially. Since the APIs from ATSC A/344:2021 are standards defined as reference. No information about its application or prototype was delivered. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
Yes. The proposal mentions the use of companion devices to allow the gestures control. 

 

Evaluation Form for Requirement AP 7.4 

Test procedure identification 

Requirement description: multimodal interaction, free input compositions 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. The proposal mentions an extension for ATSC A/344:2021 APIs if the receivers supported physical interfaces. It also mentions W3C ongoing work to support 
gesture control with a companion device that supports touch. However, the proposal does not include enough details on how to implement the APIs. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. JSON RPC 2.0  
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
Partially. The APIs defined in ATSC A/344:2021 are based on JSON-RPC 2.0 over WebSockets, which can introduce a higher level of difficulty and cause errors.  

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially. Since the APIs from ATSC A/344:2021 are standards defined as reference. No information about its application or prototype was delivered. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Partially. Since the APIs from ATSC A/344:2021 are standards defined as reference. No information about its application or prototype was delivered. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
Yes. The proposal mentions the use of companion devices to allow the gestures control. 

 

Evaluation Form for Requirement AP 7.5 

Test procedure identification 

Requirement description: multi-device support, synchronous and asynchronous modes 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Partially. The documentation specifies the discovery (SSDP) and communication (WebSocket) protocols adopted by the proposal. However, they only mention the 
possibility of content synchronization in one of the example scenarios (Scenario A - ATSC A/338:2021), but do not specify how such synchronization should be 
done. Synchronous and asynchronous modes are not explicitly specified, but it appears that asynchronous mode is acceptable. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, as it is based on ATSC A/338:2021, which uses HTML5 for companion applications and WebSocket-based architecture for communication. Since the APIs 
mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further investigated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. SSDP protocol and JSON RPC 2.0, based on ATSC A/338:2021. 



SBTVD Forum - Testing and Evaluation Report: TV 3.0 Project - Application Coding 03 December 2021 

Page 234 of 366 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, as it is based on HTML5. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs 
should be further investigated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices, but the use of WebSockets can be complex for the developer 
to implement and/or analyze errors. Furthermore, the extension of the APIs should be further investigated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
Partially. The APIs defined in ATSC A/338:2021 are based on JSON-RPC 2.0 over WebSockets, which can introduce a higher level of difficulty and cause errors.  

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially. Since the APIs from ATSC A/338:2021 are standards defined as reference. No information about its application or prototype was delivered. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Partially. Since the APIs from ATSC A/338:2021 are standards defined as reference. No information about its application or prototype was delivered. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
Partially. The documentation references other specifications for protection against errors and also presents some tables with error codes already mapped, however, 
no prototype was delivered for further evaluation. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
Partially. The documentation references other specifications for protection against errors and also presents some tables with error codes already mapped, however, 
no prototype was delivered for further evaluation. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
Yes, as it allows the use of the WSS protocol (WebSockets over SSL/TLS). 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further  

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, as it is based on ATSC A/338:2021 and open standards. 

 

Evaluation Form for Requirement AP 7.6 

Test procedure identification 

Requirement description: multi-user identification support 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
The proposal refers to the definition of User Agent in ATSC A/344:2021, which allows for the use of standard “cookie” mechanism for user identification, and 
Broadcaster application can use that information to customize their interactions. However, there is no API to allow receiver and Broadcaster application share 
identification information about multiple users. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. JSON RPC 2.0 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
Partially. The APIs defined in ATSC A/344:2021 are based on JSON-RPC 2.0 over WebSockets, which can introduce a higher level of difficulty and cause errors.  

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially. Since the APIs from ATSC A/344:2021 are standards defined as reference. No information about its application or prototype was delivered. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Partially. Since the APIs from ATSC A/344:2021 are standards defined as reference. No information about its application or prototype was delivered. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

 

Evaluation Form for Requirement AP 7.7 

Test procedure identification 

Requirement description: multi-user interaction support 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. The documentation refers to what is already supported by related W3C standards, but does not specify a specific solution for the requirement in question. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposal does not include enough information to assess this question. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposal does not include enough information to assess this question. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposal does not include enough information to assess this question. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposal does not include enough information to assess this question. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposal does not include enough information to assess this question. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposal does not include enough information to assess this question. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposal does not include enough information to assess this question. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability) 
No. The proposal does not include enough information to assess this question. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not include enough information to assess this question. 

 

Evaluation Form for Requirement AP 8.1 

Test procedure identification 

Requirement description: standardized audience measurement API (taking multi-user identification support into account) 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
No. In the specification, there is no API for this requirement. However, proponents indicate that the ATSC A/333:2017 standard supports collecting data, so APIs are 
possible and further investigation is needed into such an approach. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
No, the proposal indicates the standard adopted ATSC A/333:2017 for collecting data usage, but didn’t present an API. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
No, the proposal indicates the standard adopted ATSC A/333:2017 for collecting data usage, but didn’t present an API. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposal does not include enough information to assess this question. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposal does not include enough information to assess this question. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposal does not include enough information to assess this question. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposal does not include enough information to assess this question. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposal does not include enough information to assess this question. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposal does not include enough information to assess this question. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposal does not include enough information to assess this question. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposal does not include enough information to assess this question. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Evaluation Form for Requirement AP 9.1 

Test procedure identification 

Requirement description: machine-learning APIs 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. The proposal mentions that the ATSC A/344:2021 and ATSC A/338:2021 standards could support such a requirement, but would require a development effort to 
conform to the standard (ABNT NBR 15606-1), so currently the requirement is not addressed. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
No. Currently, the proposal does not support this requirement, however the proponent informs that it may be something to be implemented in the future. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
No. Currently, the proposal does not support this requirement, however the proponent informs that it may be something to be implemented in the future. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposal does not include enough information to assess this question. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposal does not include enough information to assess this question. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposal does not include enough information to assess this question. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposal does not include enough information to assess this question. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposal does not include enough information to assess this question. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposal does not include enough information to assess this question. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposal does not include enough information to assess this question. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposal does not include enough information to assess this question. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

 

Evaluation Form for Requirement AP 10.1 

Test procedure identification 

Requirement description: API-based user privacy 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Partially. The proposal indicates use of User Protection, in accordance with ISO and W3C standards, in addition to contemplating the possibility of access to APIs by 
authorized access clients. However, according to the proposal, broadcasters are subject to local regulation. It was not possible to identify which requirements would 
be needed. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Partially. The specification is in accordance with W3C standards, but it is not possible to identify through the specification whether it is fully in accordance with ABTN 
NBR 15606-1 for the requirement in question. The extension of the APIs should be further investigated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. The proposal considers using PBKDF2 and sha256 keys. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Partially. Part of the authentication procedure is described in the document, but it is necessary that developers have experience in dealing with the requirement in 
question. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Partially. Part of the authentication procedure is described in the document, but it is necessary that developers have experience in dealing with the requirement in 
question. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
Partially. The proposal references standard ATSC A/331:2021 for error protection but do not specify error mapping for the requirement in question. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially. Since the APIs from ATSC A/331:2021 are standards defined as reference. No information about its application or prototype was delivered. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Partially. Since the APIs from ATSC A/331:2021 are standards defined as reference. No information about its application or prototype was delivered. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. 



SBTVD Forum - Testing and Evaluation Report: TV 3.0 Project - Application Coding 03 December 2021 

Page 249 of 366 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Partially. Although the protocols defined in specification ATSC A/331 are standards, there is no API presented that demonstrates the use. Moreover, no prototype 
was delivered. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Partially. Although the protocols defined in specification ATSC A/331 are standards, there is no API presented that demonstrates the use. Moreover, no prototype 
was delivered. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Partially. Although the protocols defined in specification ATSC A/331 are standards, there is no API presented that demonstrates the use. Moreover, no prototype 
was delivered. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

 

Evaluation Form for Requirement AP 10.2 

Test procedure identification 

Requirement description: Compliance with Brazilian General Personal Data Protection Act (Law no 13.709/2018) 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. The proposal mentions the usage data collection service specified in ATSC A/333:2017, but the requirement in question is outside the specification scope. 
Furthermore, according to them, it would allow such compliance if properly implemented in the future. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposal does not include enough information to assess this question. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposal does not include enough information to assess this question. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposal does not include enough information to assess this question. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposal does not include enough information to assess this question. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposal does not include enough information to assess this question. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposal does not include enough information to assess this question. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposal does not include enough information to assess this question. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposal does not include enough information to assess this question. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

 

Evaluation Form for Requirement AP 11.1 

Test procedure identification 

Requirement description: full IP convergence, both in broadcast and broadband channels 

Evaluator identification data: Daniel Moraes (PUC-Rio); Thomás Marques (UFJF); Túlio C. Faria Costa (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposal refers to ATSC A/331:2021 specification, which defines the protocols for the receiver system. The specification defines UDP/IP multicast over the 
Broadcast Physical layer and TCP/IP unicast over the Broadband Physical layer. It supports hybrid delivery (ROUTED/DASH and MMTP/MPU on broadcast, DASH 
over HTTP(s) on broadband). 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, because the proposal supports hybrid delivery (ROUTED/DASH and MMTP/MPU on broadcast, DASH over HTTP(s) on broadband). 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. The proposal uses known protocols, as MMTP, ROUTE, HTTP, TCP/IP, UDP/IP. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness) 
Yes, because the proposal is based on APIs available by the W3C HTMLMediaElement. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, because the proposal is based on APIs available by the W3C HTMLMediaElement. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection) 
No, because the proposal is based on APIs available by the W3C HTMLMediaElement. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Yes, because the proposal is based on APIs available by the W3C HTMLMediaElement and is adopted on standard ATSC 3.0 A/331. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity) 
Yes, because the proposal is based on APIs available by the W3C HTMLMediaElement, and all the protocols defined in specification ATSC A/331:2021 are 
standards. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, because the proposal is based on APIs available by the W3C HTMLMediaElement. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability) 
Yes, because the proposal is based on APIs available by the W3C HTMLMediaElement. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, because the proposal is based on APIs available by the W3C HTMLMediaElement, and all the protocols defined in specification ATSC A/331:2021 are 
standards. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, because the proposal is based on APIs available by the W3C HTMLMediaElement, and all the protocols defined in specification ATSC A/331:2021 are 
standards. 

 

Evaluation Form for Requirement AP 11.2 

Test procedure identification 

Requirement description: Internet of Things protocols and mechanisms 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Partially. Although the ATSC standard allows applications to use specific IoT protocols, such features are not detailed for the requirement in question. Further 
specification and development work would be required. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposal does not include enough information to assess this question. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposal does not include enough information to assess this question. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposal does not include enough information to assess this question. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposal does not include enough information to assess this question. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposal does not include enough information to assess this question. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposal does not include enough information to assess this question. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposal does not include enough information to assess this question. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposal does not include enough information to assess this question. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Evaluation Form for Requirement AP 11.3 

Test procedure identification 

Requirement description: IP-based application push delivery 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposal uses broadcast delivery through NRT targeted fragmented files, these can be used directly by the receiver or by broadcaster applications. These 
files can be used by the receiver or by the broadcaster applications. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes. All standards and protocols used are in the specification delivered ATSC A/331:2021. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. All standards and protocols used are in the specification delivered ATSC A/331:2021. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes. The proposal is appropriate to allow an application to push delivery. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes. The push delivery uses mature technologies like MPEG Media Transport for media transport, and HTTP/TCP/IP is used on the broadband side. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
Yes. The receivers are capable of handling data correction through AL-FEC (Application Layer Forward Error Correction). 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Yes. The proposal uses MPEG Media Transport Protocol (MMTP) or the Real-Time Object Delivery over Unidirectional Transport (ROUTE) protocol on a UDP/IP 
multicast over the Broadcast Physical layer, and uses HTTP protocol on a TCP/IP unicast over the Broadband Physical layer, which has a TLS protection. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. The proposal uses MPEG Media Transport Protocol (MMTP) or the Real-Time Object Delivery over Unidirectional Transport (ROUTE) protocol on a UDP/IP 
multicast over the Broadcast Physical layer, and uses HTTP protocol on a TCP/IP unicast over the Broadband Physical layer, which has a TLS protection. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
Yes. The proposal uses the AL-FEC (Application Layer Forward Error Correction). However, the proposal did not deliver a prototype. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
Yes, as it allows content protection (TLS), application authenticate (application signing) and authentication of broadcast signaling (certificate chain validation). 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
Yes, as it allows content protection (TLS), application authenticate (application signing) and authentication of broadcast signaling (certificate chain validation). 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
Yes, as it allows content protection (TLS), application authenticate (application signing) and authentication of broadcast signaling (certificate chain validation). 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, as it is based on ATSC A/331:2021, the proposal does use mostly MMTP, ROUTE and HTTP protocols. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, as it is based on ATSC A/331:2021, the proposal does use mostly MMTP, ROUTE and HTTP protocols. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, as it is based on ATSC A/331:2021, the proposal does use mostly MMTP, ROUTE and HTTP protocols. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
No, as it is based on ATSC A/331:2021, the proposal does use mostly MMTP, ROUTE and HTTP protocols. 

 

Evaluation Form for Requirement AP 11.4 

Test procedure identification 

Requirement description: low-latency content forwarding 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. The proponent did not deliver or propose to develop an API for this requirement. The specification only informs that system-wide response varies according to 
various operating point decisions. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposal does not include enough information to assess this question. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposal does not include enough information to assess this question. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposal does not include enough information to assess this question. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposal does not include enough information to assess this question. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposal does not include enough information to assess this question. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposal does not include enough information to assess this question. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposal does not include enough information to assess this question. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposal does not include enough information to assess this question. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

 

Evaluation Form for Requirement AP 12.1 

Test procedure identification 

Requirement description: audio description streaming to a Smart TV or companion device app 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes, because the proposal is based on the HTMLMediaElement API. It also refers to ATSC A/344:2021, which specifies a WebSocket interface for the audio track 
that can meet the requirement in question. With this, the companion application can render audio description according to the proposed standard. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, because the proposal is based on the HTMLMediaElement API. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. 
However, the extension of the APIs should be further investigated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, because the proposal is based on the HTMLMediaElement API, and JSON RPC 2.0  

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, because the proposal is based on the HTMLMediaElement API. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. 
However, the extension of the APIs should be further investigated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, because the proposal is based on the HTMLMediaElement API. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. 
However, the extension of the APIs should be further investigated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
Partially. The APIs defined in ATSC A/344:2021 are based on JSON-RPC 2.0 over WebSockets, which can introduce a higher level of difficulty and cause errors.  
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Yes, because the proposal is based on the HTMLMediaElement API and adopted on the standard ATSC A/344:2021.  

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, because the proposal is based on the HTMLMediaElement API and adopted on the standard ATSC A/344:2021.  

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, because the proposal is based on the HTMLMediaElement API and adopted on the standard ATSC A/344:2021.  

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, because the proposal is based on the HTMLMediaElement API and adopted on the standard ATSC A/344:2021.  

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, because the proposal is based on the HTMLMediaElement API. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. 
However, the extension of the APIs should be further investigated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, because the proposal is based on the HTMLMediaElement API and adopted on the standard ATSC A/344:2021.  
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Evaluation Form for Requirement AP 12.2 

Test procedure identification 

Requirement description: closed caption streaming to a Smart TV or companion device app (for it to display the closed caption or to perform automatic translation 
and adaptation from the closed caption to sign language) 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposal refers to ATSC A/344:2021, which specifies a WebSocket interface for the closed caption streaming that can meet the requirement in question. 
With this, the companion application can render closed caption according to the proposed standard. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, because the proposal supports W3C IMSC1 TTML, compatible with ABNT NBR 15.606-1. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes, because the proposal supports W3C IMSC1 TTML.  

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness) 
Yes, because the proposal supports W3C IMSC1 TTML.  

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, because the proposal supports W3C IMSC1 TTML.  

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
Partially. The APIs defined in ATSC A/344:2021 are based on JSON-RPC 2.0 over WebSockets, which can introduce a higher level of difficulty and cause errors.  

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially. Because the proposal supports W3C IMSC1 TTML. However, since the APIs from ATSC A/344:2021 are standards defined as reference. No information 
about its application or prototype was delivered. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity) 
Yes, because the proposal supports W3C IMSC1 TTML.  

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, because the proposal supports W3C IMSC1 TTML.  

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability) 
Yes, because the proposal supports W3C IMSC1 TTML.  

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability) 
Yes, because the proposal supports W3C IMSC1 TTML. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the 
extension of the APIs should be further investigated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, because the proposal supports W3C IMSC1 TTML.  

 

Evaluation Form for Requirement AP 12.3 

Test procedure identification 

Requirement description: sign language gloss streaming for a client-side application (in the Smart TV or companion device) to perform the synthesis of the sign 
language video 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposal refers to APIs in ATSC A/344:2021 that allow Broadcaster application to send notification indicating that gloss files were sent. Also register and 
receive notifications using ATSC A/344:2021 Event Stream APIs, indicating the exact time for synchronization. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. JSON RPC 2.0 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
Partially. The APIs defined in ATSC A/344:2021 are based on JSON-RPC 2.0 over WebSockets, which can introduce a higher level of difficulty and cause errors.  

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially. Since the APIs from ATSC A/344:2021 are standards defined as reference. No information about its application or prototype was delivered. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Partially. Since the APIs from ATSC A/344:2021 are standards defined as reference. No information about its application or prototype was delivered. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

 

Evaluation Form for Requirement AP 12.4 

Test procedure identification 

Requirement description: sign language video streaming to a Smart TV or companion device app 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposal concerns APIs in ATSC A/344:2021 that allow the Broadcaster app to render or send sign language video to a companion device app. The 
streamed data would arrive via the application's context cache as a set of files to be rendered by MSE or some other JavaScript player. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. JSON RPC 2.0 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
Partially. The APIs defined in ATSC A/344:2021 are based on JSON-RPC 2.0 over WebSockets, which can introduce a higher level of difficulty and cause errors.  

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Partially. Since the APIs from ATSC A/344:2021 are standards defined as reference. No information about its application or prototype was delivered. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Partially. Since the APIs from ATSC A/344:2021 are standards defined as reference. No information about its application or prototype was delivered. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Partially. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. Since the APIs mentioned can be integrated with Ginga-HMTL5 and Ginga CC WebServices. However, the extension of the APIs should be further 
investigated. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

 

Evaluation Form for Requirement AP 13.1 

Test procedure identification 

Requirement description: emergency warning information interactive application 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposal refers to ATSC A/344:2021 specification (see §9.2.8 and §9.3.8). The emergency warning information is delivered separately for broadcast and 
broadband. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, because the proposal refers to ATSC A/344:2021 standard and the emergency warning information can be delivered via broadcast and broadband.  

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. The proposal uses JSON-RPC and W3C XML schema. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes. The proposal uses JSON-RPC and W3C XML schema. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes. The proposal uses JSON-RPC and W3C XML schema. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
Partially, because it lacks mechanisms to validate content incoming by network.The JSON schema shows an error message to the request provided when 
something goes wrong. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Yes, because the proposal refers to ATSC A/344:2021 standard and uses JSON-RPC and W3C XML schema. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. The proposal uses JSON-RPC and W3C XML schema. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes. The proposal uses JSON-RPC and W3C XML schema. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes. The proposal uses JSON-RPC and W3C XML schema.  

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. The proposal uses JSON-RPC and W3C XML schema.  

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal uses JSON-RPC and W3C XML schema.  

 

Evaluation Form for Requirement AP 14.1 

Test procedure identification 

Requirement description: sensory effects (lighting, temperature, wind, scents, vibration) 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. Currently, the proposal does not support this requirement, however the proponent informs that it may be something to be implemented in the future. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposal does not include enough information to assess this question. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposal does not include enough information to assess this question. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposal does not include enough information to assess this question. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposal does not include enough information to assess this question. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposal does not include enough information to assess this question. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposal does not include enough information to assess this question. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposal does not include enough information to assess this question. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposal does not include enough information to assess this question. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

 

Evaluation Form for Requirement AP 14.2 

Test procedure identification 

Requirement description: 3DoF video interaction 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. Currently, the proposal does not support this requirement, however the proponent informs that it may be something to be implemented in the future. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposal does not include enough information to assess this question. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposal does not include enough information to assess this question. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposal does not include enough information to assess this question. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposal does not include enough information to assess this question. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposal does not include enough information to assess this question. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposal does not include enough information to assess this question. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposal does not include enough information to assess this question. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposal does not include enough information to assess this question. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Evaluation Form for Requirement AP 14.3 

Test procedure identification 

Requirement description: 6DoF video interaction 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. Currently, the proposal does not support this requirement, however the proponent informs that it may be something to be implemented in the future. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposal does not include enough information to assess this question. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposal does not include enough information to assess this question. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposal does not include enough information to assess this question. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposal does not include enough information to assess this question. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposal does not include enough information to assess this question. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposal does not include enough information to assess this question. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposal does not include enough information to assess this question. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposal does not include enough information to assess this question. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

 

Evaluation Form for Requirement AP 14.4 

Test procedure identification 

Requirement description: 3D object-based immersive audio interaction 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. Currently, the proposal does not support this requirement, however the proponent informs that it may be something to be implemented in the future. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposal does not include enough information to assess this question. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposal does not include enough information to assess this question. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposal does not include enough information to assess this question. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposal does not include enough information to assess this question. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposal does not include enough information to assess this question. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposal does not include enough information to assess this question. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposal does not include enough information to assess this question. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposal does not include enough information to assess this question. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

 

Evaluation Form for Requirement AP 14.5 

Test procedure identification 

Requirement description: 3D media positioning and interaction 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. Currently, the proposal does not support this requirement, however the proponent informs that it may be something to be implemented in the future. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposal does not include enough information to assess this question. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposal does not include enough information to assess this question. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposal does not include enough information to assess this question. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposal does not include enough information to assess this question. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposal does not include enough information to assess this question. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposal does not include enough information to assess this question. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposal does not include enough information to assess this question. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposal does not include enough information to assess this question. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Evaluation Form for Requirement AP 14.6 

Test procedure identification 

Requirement description: VR / AR / XR support 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. Currently, the proposal does not support this requirement, however the proponent informs that it may be something to be implemented in the future. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. The proposal does not include enough information to assess this question. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposal does not include enough information to assess this question. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposal does not include enough information to assess this question. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposal does not include enough information to assess this question. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposal does not include enough information to assess this question. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposal does not include enough information to assess this question. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposal does not include enough information to assess this question. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposal does not include enough information to assess this question. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposal does not include enough information to assess this question. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

 

Evaluation Form for Requirement AP 15.1 

Test procedure identification 

Requirement description: inherent compression support 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposal uses Diff and Patch operations in XML fragments to compress them. Also, gzip compression is used for data transport. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, as it is based on ATSC A/331:2021. The proposal uses Diff and Patch operations in XML fragments to compress them. Also, gzip compression is used for data 
transport. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  

Yes, as the proposal uses a well-known standard compression format (gzip). 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, as the proposal is based on gzip compression for transport. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, as the transport is already done using gzip compression. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
Partially. The data transport API contains error signaling, and compression is used to compress this data exchange in the API. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Yes. The proposal uses Diff and Patch operations in XML fragments to compress them. Also, gzip compression is used for data transport. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. The proposal uses Diff and Patch operations in XML fragments to compress them. Also, gzip compression is used for data transport. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
Partially, as compression is part of the transport process. However, the proponent did not deliver a prototype. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
Yes, as the proposal implements Forward Error Correction (FEC) for transport. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
Yes, as the all executable code shall be signed by both the author and the broadcaster (see ATSC A/331:2021, Section 5.9). Furthermore, all HTTP connections 
defined on the proposal shall be secure bidirectional broadband IP connections. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
Yes, as the all executable code shall be signed by both the author and the broadcaster (see ATSC A/331:2021, Section 5.9). Therefore, the authentication process 
turns out to be application-specific. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No, as there is no way to authenticate the user. The authentication process turns out to be application-specific. 
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Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes. The proposal does use mostly XML fragments and gzip. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes. The proposal does use mostly XML fragments and gzip. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability) 
Yes. The proposal does use mostly XML fragments and gzip. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
No. The proposal does use mostly XML fragments and gzip. 

 

Evaluation Form for Requirement AP 15.2 

Test procedure identification 

Requirement description: multi-sourced application delivery 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 
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Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposal refers to ATSC A/331:2021 - §8.2, which allows multi-sourced applications to be delivered by broadcast, by broadband, or by both simultaneously. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes. The proposal referes to ATSC A/331:2021 - §8.2, which allows multi-sourced applications to be delivered by broadcast, by broadband, or by both 
simultaneously. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. The standards and data formats used are in specification ATSC A/331:2021. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, as it allows both broadcast and network delivery, for example. The specification ATSC A331 - §8.1 and §8.2 is appropriate to developers’ needs. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, as it allows both broadcast and network delivery, for example. Furthermore, the application can be installed and/or launched by API. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No. The proposal does not include enough information to assess this question. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Yes. The technologies used are based on ATSC A/331:2021 §8.2 specification. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. The technologies used are based on ATSC A/331 §8.2 specification. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
Yes, as it offers transport protection, implementing both TLS 1.3 and TLS 1.2 for secure connections over broadband. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes. The technologies used are based on ATSC A/331:2021 §8.2 specification. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes. The technologies used are based on ATSC A/331:2021 §8.2 specification. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. The technologies used are based on ATSC A/331:2021 §8.2 specification. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The technologies used are based on ATSC A/331:2021 §8.2 specification. 

 

Evaluation Form for Requirement AP 16.1 

Test procedure identification 

Requirement description: multi-sourced scalable content API 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposal refers to ATSC A/344:2021 specification, which provides APIs to access and manage the media playback from broadband or broadcast. It uses 
MPD (Media Presentation Description) with AMP (Application Media Player) and RMP (Receiver Media Player) to play media content streaming incoming from 
broadcast or broadband. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.2 Peak CPU Load (%); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.3 Peak Volatile memory usage (RAM in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.4 Peak Persistent memory usage (HD in MiB); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.5 Average network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.6 Peak network bandwidth (in/out in Mbps); The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) The proponent did not deliver a prototype. Therefore, this question 
cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes. The proposal refers to ATSC A/344:2021 specification which uses MPD (Media Presentation Description), AMP (Application Media Player) and RMP (Receiver 
Media Player) to manage media playback from broadband or broadcast. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. The proposal refers to ATSC A/344:2021 specification which uses JSON schema and HTML5 to communicate with MPD, AMP and RMP protocols. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes. The proposal refers to ATSC A/344:2021 specification which uses JSON schema and HTML5 to communicate with MPD, AMP and RMP protocols. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes. The proposal refers to ATSC A/344:2021 specification which uses JSON schema and HTML5 to communicate with MPD, AMP and RMP protocols. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection) 
No. The proposal does not include enough information to assess this question. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
Yes. The proposal refers to ATSC A/344:2021 specification which uses JSON schema and HTML5 to communicate with MPD, AMP and RMP protocols. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. The proposal refers to ATSC A/344:2021 specification which uses JSON schema and HTML5 to communicate with MPD, AMP and RMP protocols. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes. The proposal refers to ATSC A/344:2021 specification which uses JSON schema and HTML5 to communicate with MPD, AMP and RMP protocols. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes. The proposal refers to ATSC A/344:2021 specification which uses JSON schema and HTML5 to communicate with MPD, AMP and RMP protocols. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. The proposal refers to ATSC A/344:2021 specification which uses JSON schema and HTML5 to communicate with MPD, AMP and RMP protocols. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal refers to ATSC A/344:2021 specification which uses JSON schema and HTML5 to communicate with MPD, AMP and RMP protocols. 
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Evaluation Form for Requirement AP 17.1 

Test procedure identification 

Requirement description: extensibility 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Thomás Marques (UFJF); Marcos Paulo Mendes (UFJF); Túlio C. Faria 
Cota (IFSudMG); Gustavo Henrique da Rocha Reis (IFSudMG) 

Proponent identification data: C 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
No. To avoid issues with backwards compatibility, the proponent deprecates the entire API and suggests creating a new one to support the changed functionality 
(see ATSC A/344:2021 - §9.1). 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness) 
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
The proponent did not deliver a prototype. Therefore, this question cannot be evaluated. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
No. To avoid issues with backwards compatibility, the proponent deprecates the entire API and suggests creating a new one to support the changed functionality 
(see ATSC A/344:2021 - §9.1). 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
No. The proposal does not include enough information to assess this question.  

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
No. The proposal does not include enough information to assess this question.  

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
No. The proposal does not include enough information to assess this question.  
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
No. The proposal does not include enough information to assess this question.  

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
No. The proposal does not include enough information to assess this question.  

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
No. The proposal does not include enough information to assess this question. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
No. The proposal does not include enough information to assess this question. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
No. The proposal does not include enough information for a test suite 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
No. The proposal does not include enough information to assess this question. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No. The proposal does not include enough information to assess this question. Moreover, no prototypes were delivered. 
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6.4.2 Summary of Documentation Analysis 

general requirements fulfillment 

GT3 All technical proposals shall be fully specified, preferably in technical standards of internationally recognized SDOs. Fulfilled 

GT4 The full specification of the technical proposal shall be made available for the SBTVD Forum free of charge. Fulfilled 

GI3 
All technical proposals licensing or any other form of commercialization shall adhere to fair, reasonable, and non-discriminatory terms, as specified 

in the SBTVD Forum Intellectual Property Rights Policy (see the TV 3.0 Call for Proposals document, Annex A). 
Fulfilled 

 

use case minimum technical specification fulfillment 

AP1 
Enable application re-use/interoperability with FSD_09 

Ginga receiver profile (as defined in ABNT NBR 15606-1). 
AP1.1 FSD_09 Ginga receiver profile application re-use/interoperability 

Not fulfilled 
(see spec document) 

AP2 
Re-use, as much as possible, the implementation of the 

middleware components and subsystems used in FSD_09 
Ginga receiver profile (as defined in ABNT NBR 15606-1). 

AP2.1 
FSD_09 Ginga receiver profile middleware components and 

subsystems implementation re-use 
Not fulfilled 

(see spec document) 

AP3 
Support all the use cases supported in FSD_09 Ginga 

receiver profile (as defined in ABNT NBR 15606-1). 
AP3.1 FSD_09 Ginga receiver profile use cases support 

Not fulfilled 
(see spec document) 

AP4 
Support the new technologies to be adopted in the TV 3.0 

project. 

AP4.1 support TV 3.0 transport layer 
Fulfilled 

(see Form AP 4.1) 

AP4.2 support TV 3.0 video coding 
Fulfilled 

(see Form AP 4.2) 

AP4.3 support TV 3.0 audio coding 
Fulfilled 

(see Form AP 4.3) 

AP4.4 support TV 3.0 captions 
Fulfilled 

(see Form AP 4.4) 

AP5 
Enable accessing lower-level (physical-layer/transport-

layer/operating-system) information. 

AP5.1 
access the identification of the TV network, the originating station, 

and the transmission station 
Partially fulfilled 

(see Form AP 5.1) 

AP5.2 
access the receiver front-end parameters (RF channel, reception 

power in dBm and C/N in dB) 
Not fulfilled 

(see Form AP 5.2) 

AP5.3 
geolocation API with multiple sources of data such as 

transmission station, GPS, and assisted GPS (using Wi-Fi 
networks) 

Partially fulfilled 
(see Form AP 5.3) 
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use case minimum technical specification fulfillment 

AP6 Enable application-oriented TV. 

AP6.1 application-oriented user experience with TV 
Fulfilled 

(see Form AP 6.1) 

AP6.2 handling the presentation of all audiovisual content 
Fulfilled 

(see Form AP 6.2) 

AP6.3 application switching delay 
Not specified 

(see Form AP 6.3) 

AP7 Support for Enhanced User Interface. 

AP7.1 voice interaction, pre-defined commands, and natural language 
Not fulfilled 

(see Form AP 7.1) 

AP7.2 gesture interaction, at least with pre-defined gestures 
Not fulfilled 

(see Form AP 7.2) 

AP7.3 multi-touch interaction, at least with pre-defined gestures 
Not fulfilled 

(see Form AP 7.3) 

AP7.4 multimodal interaction, free input compositions 
Not fulfilled 

(see Form AP 7.4) 

AP7.5 multi-device support, synchronous and asynchronous modes 
Partially fulfilled 

(see Form AP 7.5) 

AP7.6 multi-user identification support 
Partially fulfilled 

(see Form AP 7.6) 

AP7.7 multi-user interaction support 
Not fulfilled 

(see Form AP 7.7) 

AP8 Provide audience measurement common interface. AP8.1 
standardized audience measurement API (taking multi-user 

identification support into account) 
Not fulfilled 

(see Form AP 8.1) 

AP9 Machine-learning support for context-awareness. AP9.1 machine-learning APIs 
Not fulfilled 

(see Form AP 9.1) 

AP10 Protect user privacy. 

AP10.1 API-based user privacy 
Partially fulfilled 

(see Form AP 10.1) 

AP10.2 
compliance with Brazilian General Personal Data Protection Act 

(Law nº 13.709/2018) 
Not fulfilled 

(see Form AP 10.2) 

AP11 Enable IP convergence. 

AP11.1 full IP convergence, both in broadcast and broadband channels 
Fulfilled 

(see Form AP 11.1) 

AP11.2 Internet of Things protocols and mechanisms 
Partially fulfilled 

(see Form AP 11.2) 

AP11.3 IP-based application push delivery 
Fulfilled 

(see Form AP 11.3) 

AP11.4 low-latency content forwarding 
Not fulfilled 

(see Form AP 11.4) 
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use case minimum technical specification fulfillment 

AP12 
Enable the streaming of accessibility services to a Smart TV 

or companion device app. 

AP12.1 
audio description streaming to a Smart TV or companion device 

app 
Fulfilled 

(see Form AP 12.1) 

AP12.2 

closed caption streaming to a Smart TV or companion device app 
(for it to display the closed caption or to perform automatic 
translation and adaptation from the closed caption to sign 

language) 

Fulfilled 
(see Form AP 12.2) 

AP12.3 
sign language gloss streaming for a client-side application (in the 
Smart TV or companion device) to perform the synthesis of the 

sign language video 

Fulfilled 
(see Form AP 12.3) 

AP12.4 
sign language video streaming to a Smart TV or companion 

device app 
Fulfilled 

(see Form AP 12.4) 

AP13 
Enable emergency warning information delivery using an 

interactive application. 
AP13.1 emergency warning information interactive application 

Fulfilled 
(see Form AP 13.1) 

AP14 Support for Immersive TV. 

AP14.1 sensory effects (lighting, temperature, wind, scents, vibration) 
Not fulfilled 

(see Form AP 14.1) 

AP14.2 3DoF video interaction 
Not fulfilled 

(see Form AP 14.2) 

AP14.3 6DoF video interaction 
Not fulfilled 

(see Form AP 14.3) 

AP14.4 3D object-based immersive audio interaction 
Not fulfilled 

(see Form AP 14.4) 

AP14.5 3D media positioning and interaction 
Not fulfilled 

(see Form AP 14.5) 

AP14.6 VR / AR / XR support 
Not fulfilled 

(see Form AP 14.6) 

AP15 Support optimized application transport. 

AP15.1 inherent compression support 
Fulfilled 

(see Form AP 15.1) 

AP15.2 multi-sourced application delivery 
Fulfilled 

(see Form AP 15.2) 

AP16 Support multi-sourced scalable content. AP16.1 multi-sourced scalable content API 
Fulfilled 

(see Form AP 16.1) 

AP17 
Enable future extensions to the middleware (e.g. to support 

new features in future receiver profiles). 
AP17.1 extensibility 

Not fulfilled 
(see Form AP 17.1) 
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additional requirements fulfillment 

AP-AR1 Provide interoperability test suite with its corresponding documentation. Fulfilled 

AP-AR2 Provide information about available prototypes of the proposed middleware components. Fulfilled 

AP-AR3 Provide some reference information about the middleware for TV sets manufacturing. Fulfilled 

6.4.3 Summary of Test Results 

The proponent did not deliver any prototypes or use case applications. Therefore, there are no test results that could validate the proposal in practice. 

use case minimum technical specification fulfillment 

AP1 
Enable application re-use/interoperability with FSD_09 Ginga 

receiver profile (as defined in ABNT NBR 15606-1). 
AP1.1 FSD_09 Ginga receiver profile application re-use/interoperability Not verified 

AP2 
Re-use, as much as possible, the implementation of the 

middleware components and subsystems used in FSD_09 Ginga 
receiver profile (as defined in ABNT NBR 15606-1). 

AP2.1 
FSD_09 Ginga receiver profile middleware components and 

subsystems implementation re-use 
Not verified 

AP3 
Support all the use cases supported in FSD_09 Ginga receiver 

profile (as defined in ABNT NBR 15606-1). 
AP3.1 FSD_09 Ginga receiver profile use cases support Not verified 

AP4 
Support the new technologies to be adopted in the TV 3.0 

project. 

AP4.1 support TV 3.0 transport layer Not verified 

AP4.2 support TV 3.0 video coding Not verified 

AP4.3 support TV 3.0 audio coding Not verified 

AP4.4 support TV 3.0 captions Not verified 

AP5 
Enable accessing lower-level (physical-layer/transport-

layer/operating-system) information. 

AP5.1 
access the identification of the TV network, the originating station, and 

the transmission station 
Not verified 

AP5.2 
access the receiver front-end parameters (RF channel, reception 

power in dBm and C/N in dB) 
Not verified 

AP5.3 
geolocation API with multiple sources of data such as transmission 

station, GPS, and assisted GPS (using Wi-Fi networks) 
Not verified 

AP6 Enable application-oriented TV. 

AP6.1 application-oriented user experience with TV Not verified 

AP6.2 handling the presentation of all audiovisual content Not verified 

AP6.3 application switching delay Not verified 
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use case minimum technical specification fulfillment 

AP7 Support for Enhanced User Interface. 

AP7.1 voice interaction, pre-defined commands, and natural language Not verified 

AP7.2 gesture interaction, at least with pre-defined gestures Not verified 

AP7.3 multi-touch interaction, at least with pre-defined gestures Not verified 

AP7.4 multimodal interaction, free input compositions Not verified 

AP7.5 multi-device support, synchronous and asynchronous modes Not verified 

AP7.6 multi-user identification support Not verified 

AP7.7 multi-user interaction support Not verified 

AP8 Provide audience measurement common interface. AP8.1 
standardized audience measurement API (taking multi-user 

identification support into account) 
Not verified 

AP9 Machine-learning support for context-awareness. AP9.1 machine-learning APIs Not verified 

AP10 Protect user privacy. 

AP10.1 API-based user privacy Not verified 

AP10.2 
compliance with Brazilian General Personal Data Protection Act (Law 

nº 13.709/2018) 
Not verified 

AP11 Enable IP convergence. 

AP11.1 full IP convergence, both in broadcast and broadband channels Not verified 

AP11.2 Internet of Things protocols and mechanisms Not verified 

AP11.3 IP-based application push delivery Not verified 

AP11.4 low-latency content forwarding Not verified 

AP12 
Enable the streaming of accessibility services to a Smart TV or 

companion device app. 

AP12.1 audio description streaming to a Smart TV or companion device app Not verified 

AP12.2 
closed caption streaming to a Smart TV or companion device app (for 
it to display the closed caption or to perform automatic translation and 

adaptation from the closed caption to sign language) 
Not verified 

AP12.3 
sign language gloss streaming for a client-side application (in the 

Smart TV or companion device) to perform the synthesis of the sign 
language video 

Not verified 

AP12.4 
sign language video streaming to a Smart TV or companion device 

app 
Not verified 

AP13 
Enable emergency warning information delivery using an 

interactive application. 
AP13.1 emergency warning information interactive application Not verified 

AP14 Support for Immersive TV. 

AP14.1 sensory effects (lighting, temperature, wind, scents, vibration) Not verified 

AP14.2 3DoF video interaction Not verified 

AP14.3 6DoF video interaction Not verified 

AP14.4 3D object-based immersive audio interaction Not verified 

AP14.5 3D media positioning and interaction Not verified 

AP14.6 VR / AR / XR support Not verified 
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use case minimum technical specification fulfillment 

AP15 Support optimized application transport. 
AP15.1 inherent compression support Not verified 

AP15.2 multi-sourced application delivery Not verified 

AP16 Support multi-sourced scalable content. AP16.1 multi-sourced scalable content API Not verified 

AP17 
Enable future extensions to the middleware (e.g. to support new 

features in future receiver profiles). 
AP17.1 extensibility Not verified 

6.5 Candidate Technology D 

6.5.1 Documentation Analysis and Test Results 

Evaluation Form for Requirement AP 1.1 

Test procedure identification 

Requirement description: FSD_09 Ginga receiver profile application reuse/interoperability 

Evaluator identification data: Pedro H. Ventura de Almeida (UFJF); Thomás Brandão Reis (UFJF); Túlio C. Faria Cota (IFSudMG), Daniel de Sousa Moraes (PUC-
Rio); Alvaro Mario Guerra da Veiga (PUC-Rio); Felippe Nagato (PUC-Rio); Gustavo Henrique da Rocha Reis (IF Sudeste MG) 

Proponent identification data: D 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
Yes. The proposed specification extends the Ginga-HTML5 (ABNT NBR 15606-10) to enable interaction of emergency warning information, 3D object-based 
immersive audio and 3D media positioning. 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
Yes. The proposed specification is lined up with the backwards compatibility with interactive receiver profiles, extending the Ginga-HTML5 (ABNT NBR 15606-10) 
and adding an HTML5/Javascript interface to allow Ginga-HTML5 based applications to interact with MPEG-H audio scenes. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability) 
Yes. The proposed specification uses an API in compliance with ISO/IEC 23008-3:2019 and ISO/IEC 639-1:2002 standards, as well as the W3C (HTML5 and 
WebIDL) recommendations to accomplish the audio scene interaction. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes. The documentation describes MPEG-H-specific HTML5 interfaces for handling multiple audio objects. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability) 
Yes. The proposed specification uses HTML5 which is a well-known technology. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The user is less prone to errors because the proposed specification does not add extra complexity to the interactive application, as the API uses HTML5 to interface 
with the decoder. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposed specification presents an API implementation intended for application coding layer compatible with FSD_09 Ginga receiver profile, although it does not 
have well-known maturity. However, the documentation features an audio system that has already been validated by international institutions such as ISO and IEC 
and adopted in TV broadcast and mobile broadband standards. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. The proposed specification uses well-known technologies like ISO/IEC 23008-3:2019, HTML5, JavaScript and XML. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability) 
Yes. The proposed specification includes a user interface where audio decoding can be attached to other software components. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability) 
Yes. The proposed specification allows modifications and extensions since it includes a user interface where audio decoding can be attached to other software 
components. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. Since the specification is based on HTML5 to allow applications to interact with MPEG-H audio scenes, it can be adapted to different software environments. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
No, since it is based on Ginga-HTML5 (ABNT NBR 15606-10). The specification/prototype uses MPEG-H 3D Audio, which is an open ISO/IEC standard. 

 

Evaluation Form for Requirement AP 2.1 

Test procedure identification 

Requirement description: FSD_09 Ginga receiver profile middleware components and subsystems implementation reuse 

Evaluator identification data: Pedro H. Ventura de Almeida (UFJF); Thomás Brandão Reis (UFJF); Túlio C. Faria Cota (IFSudMG), Daniel de Sousa Moraes (PUC-
Rio); Alvaro Mario Guerra da Veiga (PUC-Rio); Felippe Nagato (PUC-Rio); Gustavo Henrique da Rocha Reis (IF Sudeste MG) 

Proponent identification data: D 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
Yes. The proposed specification extends the Ginga-HTML5 (ABNT NBR 15606-10) to enable interaction of emergency warning information, 3D object-based 
immersive audio and 3D media positioning. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
Yes. The proposed specification is lined up with the backwards compatibility with interactive receiver profiles, extending the Ginga-HTML5 (ABNT NBR 15606-10) 
and adding an HTML5/Javascript interface to allow Ginga-HTML5 based applications to interact with MPEG-H audio scenes. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability) 
Yes. The proposed specification uses an API in compliance with ISO/IEC 23008-3:2019 and ISO/IEC 639-1:2002 standards, as well as the W3C (HTML5 and 
WebIDL) recommendations to accomplish the audio scene interaction. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes. The documentation describes MPEG-H-specific HTML5 interfaces for handling multiple audio objects. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability) 
Yes. The proposed specification uses HTML5 which is a well-known technology. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The user is less prone to errors because the proposed specification does not add extra complexity to the interactive application, as the API uses HTML5 to interface 
with the decoder. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposed specification presents an API implementation intended for application coding layer compatible with FSD_09 Ginga receiver profile, although it does not 
have well-known maturity. However, the documentation features an audio system that has already been validated by international institutions such as ISO and IEC 
and adopted in TV broadcast and mobile broadband standards. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. The proposed specification uses well-known technologies like ISO/IEC 23008-3:2019, HTML5, JavaScript and XML. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability) 
Yes. The proposed specification includes a user interface where audio decoding can be attached to other software components. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability) 
Yes. The proposed specification allows modifications and extensions since it includes a user interface where audio decoding can be attached to other software 
components. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. Since the specification is based on HTML5 to allow applications to interact with MPEG-H audio scenes, it can be adapted to different software environments. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
No, since it is based on Ginga-HTML5 (ABNT NBR 15606-10). The specification/prototype uses MPEG-H 3D Audio, which is an open ISO/IEC standard. 
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Evaluation Form for Requirement AP 3.1 

Test procedure identification 

Requirement description: FSD_09 Ginga receiver profile use cases support 

Evaluator identification data: Pedro H. Ventura de Almeida (UFJF); Thomás Brandão Reis (UFJF); Túlio C. Faria Cota (IFSudMG), Daniel de Sousa Moraes (PUC-
Rio); Alvaro Mario Guerra da Veiga (PUC-Rio); Felippe Nagato (PUC-Rio); Gustavo Henrique da Rocha Reis (IF Sudeste MG) 

Proponent identification data: D 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
Yes. The proposed specification extends the Ginga-HTML5 (ABNT NBR 15606-10) to enable interaction of emergency warning information, 3D object-based 
immersive audio and 3D media positioning. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
Yes. The proposed specification is lined up with the backwards compatibility with interactive receiver profiles, extending the Ginga-HTML5 (ABNT NBR 15606-10) 
and adding an HTML5/Javascript interface to allow Ginga-HTML5 based applications to interact with MPEG-H audio scenes. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability) 
Yes. The proposed specification uses an API in compliance with ISO/IEC 23008-3:2019 and ISO/IEC 639-1:2002 standards, as well as the W3C (HTML5 and 
WebIDL) recommendations to accomplish the audio scene interaction. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes. The documentation describes MPEG-H-specific HTML5 interfaces for handling multiple audio objects. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability) 
Yes. The proposed specification uses HTML5 which is a well-known technology. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The user is less prone to errors because the proposed specification does not add extra complexity to the interactive application, as the API uses HTML5 to interface 
with the decoder. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposed specification presents an API implementation intended for application coding layer compatible with FSD_09 Ginga receiver profile, although it does not 
have well-known maturity. However, the documentation features an audio system that has already been validated by international institutions such as ISO and IEC 
and adopted in TV broadcast and mobile broadband standards. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. The proposed specification uses well-known technologies like ISO/IEC 23008-3:2019, HTML5, JavaScript and XML. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability) 
Yes. The proposed specification includes a user interface where audio decoding can be attached to other software components. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability) 
Yes. The proposed specification allows modifications and extensions since it includes a user interface where audio decoding can be attached to other software 
components. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. Since the specification is based on HTML5 to allow applications to interact with MPEG-H audio scenes, it can be adapted to different software environments. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
No, since it is based on Ginga-HTML5 (ABNT NBR 15606-10). The specification/prototype uses MPEG-H 3D Audio, which is an open ISO/IEC standard. 
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Evaluation Form for Requirement AP 13.1 

Test procedure identification 

Requirement description: Emergency warning information interactive application 

Evaluator identification data: Pedro H. Ventura de Almeida (UFJF); Thomás Brandão Reis (UFJF); Túlio C. Faria Cota (IFSudMG), Daniel de Sousa Moraes (PUC-
Rio); Alvaro Mario Guerra da Veiga (PUC-Rio); Felippe Nagato (PUC-Rio); Gustavo Henrique da Rocha Reis (IF Sudeste MG) 

Proponent identification data: D 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document, Runtime Prototype, Push-server Prototype, Prototype 
Specification Document, Use-case applications, End-user documentation, additional hardware, and its end-user documentation 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposed specification details an HTML5 API implementation that allows the user to interact with an object-based audio where its content is signaled as 
Emergency Warning Information as specified in ISO/IEC 23008-3. It specifies an emergency alert content type identifier ("mae_contentKind" == 12 ["emergency" ]). 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness) 
Yes. The emergency alert information was properly handled by use case app 2. The emergency warning information shows up as a particular object-based audio in 
the middle of a normal content, providing an additional control switch group as described in the proponent documentation. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness) 
Partially. The additional control switch group related to the emergency warning information is shown on the screen, and it can be heard when properly activated. The 
use case app obtained the content kind identifier by using the proposed API. However, it is worth mentioning that it did not seem to handle such an identifier in a 
special way. It is just handled as another audio object present in the default preset. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); 13 

Q2.2 Peak CPU Load (%); 81 

Q2.3 Peak Volatile memory usage (RAM in MiB); 172 

Q2.4 Peak Persistent memory usage (HD in MiB); 26 

Q2.5 Average network bandwidth (in/out in Mbps); 1.1/0.39 

Q2.6 Peak network bandwidth (in/out in Mbps); 211/80 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); 18143 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
Yes. The proposed specification is lined up with the backwards compatibility with interactive receiver profiles, allowing Ginga-HTML5 based applications to interact 
with emergency warning information. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability) 
Yes. The proposed specification uses an API in compliance with ISO/IEC 23008-3:2019 and ISO/IEC 639-1:2002 standards, as well as the W3C (HTML5 and 
WebIDL) recommendations to enable the emergency warning information interactive application. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes. The proposed specification details an API that handles audio objects signaled as Emergency Warning Information (EWI) in several languages using the flexible 
signaling of MPEG-H Audio content types ("mae_contentKind" == 12 ["emergency"]), specified in ISO/IEC 23008-3, Clause 15. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes, the specification satisfactorily defines the interfaces for using the HTML5-based APIs. The use cases contribute to this understanding, but more examples of 
using the APIs would be interesting. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection) 
No issues were identified. It is worth mentioning the specification does not show which errors are expected. Possible errors are defined only as properties with non-
existent or null values. Anyway, the user is less prone to errors because the proposed specification does not add extra complexity to the interactive application, as 
the API uses HTML5 to interface with the decoder. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity) 
The documentation features an audio system that has already been validated by international institutions such as ISO and IEC and adopted in TV broadcast and 
mobile broadband standards, although the current API implementation does not have well-known maturity. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity) 
Yes. The proposed specification uses well-known technologies like ISO/IEC 23008-3:2019, HTML5, JavaScript and XML for handling multiple audio objects. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance) 
Partially. The specification does not present this information. As for the prototype and the use case app, these were developed in a way that they could recover from 
communication failures with the additional hardware. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability) 
Partially. There are no data/system recovery methods described in the specification document, although a "connect" button is seen on the prototype UI that allows 
the user to regain control of the interactivity and manipulation of the audio object's properties when some network connectivity problem occurs. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality) 
Yes. User data protection may not be an issue for such an audible emergency warning feature. The prototype and use case app did not make use of user data nor 
needed data exchange with external sources. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
Yes. User data authorization may not be an issue for such an audible emergency warning feature. The prototype and use case app did not make use of user data 
nor needed data exchange with external sources. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity) 
Yes. User identity may not be an issue for such an audible emergency warning feature. The prototype and use case app did not make use of user data nor needed 
data exchange with external sources. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability) 
Yes, the specification features a modular architecture and highlights the possibility of decoupling audio decoding from the application presentation engine, being able 
to be implemented in other components. The proposal is based on HTML5 (W3C standard). 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability) 

Yes, the proposal is based on HTML5 (W3C standard), allowing for extensions and modifications. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability) 

Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. Since the specification is based on HTML5 to allow applications to interact with emergency warning information, it can be adapted to different software 
environments. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
No, because it is an open standard for different environments. It is worth mentioning that it depends on the proper MPEG-H audio codec support. It is worth 
mentioning that the prototype requires specific hardware, NVIDIA SHIELD, a Fraunhofer IIS player, due to MPEG-H software licensing issues. Both need a device 
capable of reproducing 3D sounds, such as headphones/headphones. 

 

Evaluation Form for Requirement AP 14.4 

Test procedure identification 

Requirement description: 3D object-based immersive audio interaction 

Evaluator identification data: Pedro H. Ventura de Almeida (UFJF); Thomás Brandão Reis (UFJF); Túlio C. Faria Cota (IFSudMG), Daniel de Sousa Moraes (PUC-
Rio); Alvaro Mario Guerra da Veiga (PUC-Rio); Felippe Nagato (PUC-Rio); Gustavo Henrique da Rocha Reis (IF Sudeste MG) 

Proponent identification data: D 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document, Runtime Prototype, Push-server Prototype, Prototype 
Specification Document, Use-case applications, End-user documentation, additional hardware, and its end-user documentation 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposed specification details an HTML5 API implementation that allows the user to interact with 3D object-based immersive audio. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness) 
Yes. The 3D audio objects and presets are handled correctly by the use case app 1. All possible interactions described in the specification document could be 
evaluated in the use case application. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness) 
Yes. The use case application includes multiple levels of interaction with the content, demonstrating the required features. 



SBTVD Forum - Testing and Evaluation Report: TV 3.0 Project - Application Coding 03 December 2021 

Page 319 of 366 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); 13 

Q2.2 Peak CPU Load (%); 90 

Q2.3 Peak Volatile memory usage (RAM in MiB); 142 

Q2.4 Peak Persistent memory usage (HD in MiB); 26 

Q2.5 Average network bandwidth (in/out in Mbps); 1.3/0.9 

Q2.6 Peak network bandwidth (in/out in Mbps); 211/5.5 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); 13054 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
Yes. The proposed specification is lined up with the backwards compatibility with interactive receiver profiles, allowing Ginga-HTML5 based applications to interact 
with 3D object-based immersive audio. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability) 
Yes. The proposed specification uses an API in compliance with ISO/IEC 23008-3:2019 and ISO/IEC 639-1:2002 standards, as well as the W3C (HTML5 and 
WebIDL) recommendations to enable the 3D object-based immersive audio.  

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness) 
Yes, the specification defines properties in the HTML5-based API for volume (proeminenceLevel), groups for adaptation (AudioSwitchGroupList), and 3D positioning 
(azimuthOffsetProperty, prominenceLevelProperty, elevationOffsetProperty). 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability) 
Yes, the specification satisfactorily defines the interfaces for using the HTML5-based APIs. The use cases contribute to this understanding, but more examples of 
using the APIs would be interesting. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection) 
No issues were identified. However, the specification does not show which errors are expected. Possible errors are defined only as properties with non-existent or 
null values. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity) 
The information presented in the documentation demonstrates technologies that have been validated by standards such as ISO/IEC and validating organizations 
such as W3C. MPEG-H is already adopted by well-known brands in the market and included in some DTV standards. However, it is worth mentioning that the 
maturity of the specified API is not clear. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity) 
Yes. The proposed specification uses well-known technologies like ISO/IEC 23008-3:2019, HTML5, JavaScript and XML for handling 3D object-based immersive 
audio. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance) 
Partially. The specification does not present this information. As for the prototype and the use case app, these were developed in a way that they could recover from 
communication failures with the additional hardware. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability) 

Partially. There are no data/system recovery methods described in the specification document, although a "connect" button is seen on the prototype UI that allows 
the user to regain control of the interactivity and manipulation of the audio object's properties when some network connectivity problem occurs. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality) 
Yes. User data protection may not be an issue for such a 3D object-based audio feature. The prototype and use case app did not make use of user data nor needed 
data exchange with external sources. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  

Yes. User data authorization may not be an issue for such a 3D object-based audio feature. The prototype and use case app did not make use of user data nor 
needed data exchange with external sources. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity) 
Yes. User identity may not be an issue for such a 3D object-based audio feature. The prototype and use case app did not make use of user data nor needed data 
exchange with external sources. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability) 
Yes, the specification features a modular architecture and highlights the possibility of decoupling audio decoding from the application presentation engine, being able 
to be implemented in other components. The proposal is based on HTML5 (W3C standard). 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability) 
Yes, the proposal is based on HTML5 (W3C standard), allowing for extensions and modifications. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability) 
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. Since the specification is based on HTML5 to allow applications to interact with 3D object-based immersive audio, it can be adapted to different software 
environments. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
No, because it is an open standard for different environments. It is worth mentioning that it depends on the proper MPEG-H audio codec support. It is worth 
mentioning that the prototype requires specific hardware, NVIDIA SHIELD, a Fraunhofer IIS player, due to MPEG-H software licensing issues. Both need a device 
capable of reproducing 3D sounds, such as headphones/headphones. 

 

Evaluation Form for Requirement AP 14.5 

Test procedure identification 

Requirement description: 3D media positioning and interaction 

Evaluator identification data: Pedro H. Ventura de Almeida (UFJF); Thomás Brandão Reis (UFJF); Túlio C. Faria Cota (IFSudMG), Daniel de Sousa Moraes (PUC-
Rio); Alvaro Mario Guerra da Veiga (PUC-Rio); Felippe Nagato (PUC-Rio); Gustavo Henrique da Rocha Reis (IF Sudeste MG) 

Proponent identification data: D 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document, Runtime Prototype, Push-server Prototype, Prototype 
Specification Document, Use-case applications, End-user documentation, additional hardware, and its end-user documentation 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Partially. The proposed specification details an HTML5 API implementation that allows the user to interact with 3D object-based audio positioning. However, other 
3D media types (e.g. text, image, video) are not included. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness) 
Yes. The 3D audio objects and presets are handled correctly by the use case app 1. All possible interactions described in the specification document could be 
evaluated in the use case application. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness) 
Partially. The use case application covers 3D object-based audio positioning (azimuth and elevation), but the required feature includes other types of 3D media as 
well. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); 13 

Q2.2 Peak CPU Load (%); 90 

Q2.3 Peak Volatile memory usage (RAM in MiB); 142 

Q2.4 Peak Persistent memory usage (HD in MiB); 26 

Q2.5 Average network bandwidth (in/out in Mbps); 1.3/0.9 

Q2.6 Peak network bandwidth (in/out in Mbps); 211/5.5 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms); 13054 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) 
Yes. The proposed specification is lined up with the backwards compatibility with interactive receiver profiles, allowing Ginga-HTML5 based applications to interact 
with 3D audio positioning. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability) 
Yes. The proposed specification uses an API in compliance with ISO/IEC 23008-3:2019 and ISO/IEC 639-1:2002 standards, as well as the W3C (HTML5 and 
WebIDL) recommendations to enable the 3D audio positioning and interaction. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness) 
Partially since the specification is restricted to audio media. The specification defines properties in the HTML5-based API for volume (proeminenceLevel), groups for 
adaptation (AudioSwitchGroupList), and 3D positioning (azimuthOffsetProperty, prominenceLevelProperty, elevationOffsetProperty). 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability) 
Yes, the specification satisfactorily defines the interfaces for using the HTML5-based APIs. The use cases contribute to this understanding, but more examples of 
using the APIs would be interesting. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection) 
No issues were identified. However, the specification does not show which errors are expected. Possible errors are defined only as properties with non-existent or 
null values. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity) 
The documentation features an audio system that has already been validated by international institutions such as ISO and IEC and adopted in TV broadcast and 
mobile broadband standards, although the current API implementation does not have well-known maturity. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity) 
Yes. The proposed specification uses well-known technologies like ISO/IEC 23008-3:2019, HTML5, JavaScript and XML for handling 3D audio positioning and 
interaction. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance) 
Partially. The specification does not present this information. As for the prototype and the use case app, these were developed in a way that they could recover from 
communication failures with the additional hardware. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability) 
Partially. There are no data/system recovery methods described in the specification document, although a "connect" button is seen on the prototype UI that allows 
the user to regain control of the interactivity and manipulation of the audio object's properties when some network connectivity problem occurs. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality) 
Yes. User data protection may not be an issue for such a 3D object-based feature. The prototype and use case app did not make use of user data nor needed data 
exchange with external sources. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
Yes. User data authorization may not be an issue for such a 3D object-based feature. The prototype and use case app did not make use of user data nor needed 
data exchange with external sources. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity) 
Yes. User identity may not be an issue for such a 3D object-based feature. The prototype and use case app did not make use of user data nor needed data 
exchange with external sources. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability) 
Yes, the specification features a modular architecture and highlights the possibility of decoupling audio decoding from the application presentation engine, being able 
to be implemented in other components. The proposal is based on HTML5 (W3C standard). 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability) 
Yes, the proposal is based on HTML5 (W3C standard), allowing for extensions and modifications. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability) 
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. Since the specification is based on HTML5 to allow applications to interact with 3D audio positioning, it can be adapted to different software environments. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
No, because it is an open standard for different environments. It is worth mentioning that it depends on the proper MPEG-H audio codec support. It is worth 
mentioning that the prototype requires specific hardware, NVIDIA SHIELD, a Fraunhofer IIS player, due to MPEG-H software licensing issues. Both need a device 
capable of reproducing 3D sounds, such as headphones/headphones. 

6.5.2 Summary of Documentation Analysis 

general requirements fulfillment 

GT3 All technical proposals shall be fully specified, preferably in technical standards of internationally recognized SDOs. Fulfilled 

GT4 The full specification of the technical proposal shall be made available for the SBTVD Forum free of charge. Fulfilled 

GI3 
All technical proposals licensing or any other form of commercialization shall adhere to fair, reasonable, and non-discriminatory terms, as specified 

in the SBTVD Forum Intellectual Property Rights Policy (see the TV 3.0 Call for Proposals document, Annex A). 
Fulfilled 

 

use case minimum technical specification fulfillment 

AP1 
Enable application re-use/interoperability with FSD_09 Ginga receiver profile 

(as defined in ABNT NBR 15606-1). 
AP1.1 

FSD_09 Ginga receiver profile application re-
use/interoperability 

Fulfilled 
(see Form AP 1.1) 

AP2 
Re-use, as much as possible, the implementation of the middleware 

components and subsystems used in FSD_09 Ginga receiver profile (as 
defined in ABNT NBR 15606-1). 

AP2.1 
FSD_09 Ginga receiver profile middleware 

components and subsystems implementation re-
use 

Fulfilled 
(see Form AP 2.1) 

AP3 
Support all the use cases supported in FSD_09 Ginga receiver profile (as 

defined in ABNT NBR 15606-1). 
AP3.1 

FSD_09 Ginga receiver profile use cases 
support 

Fulfilled 
(see Form AP 3.1) 

AP13 
Enable emergency warning information delivery using an interactive 

application. 
AP13.1 

emergency warning information interactive 
application 

Fulfilled 
(see Form AP 13.1) 

AP14 Support for Immersive TV. 

AP14.4 3D object-based immersive audio interaction 
Fulfilled 

(see Form AP 14.4) 

AP14.5 
3D media positioning and interaction (audio) 

Fulfilled 
(see Form AP 14.5) 

3D media positioning and interaction (visual) Not applicable 
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additional requirements fulfillment 

AP-AR1 Provide interoperability test suite with its corresponding documentation. Fulfilled 

AP-AR2 Provide information about available prototypes of the proposed middleware components. Fulfilled 

AP-AR3 Provide some reference information about the middleware for TV sets manufacturing. Fulfilled 

6.5.3 Summary of Test Results 

use case minimum technical specification fulfillment 

AP1 
Enable application re-use/interoperability with FSD_09 Ginga receiver profile 

(as defined in ABNT NBR 15606-1). 
AP1.1 

FSD_09 Ginga receiver profile application re-
use/interoperability 

Fulfilled 
(see Form AP 1.1) 

AP2 
Re-use, as much as possible, the implementation of the middleware 

components and subsystems used in FSD_09 Ginga receiver profile (as 
defined in ABNT NBR 15606-1). 

AP2.1 
FSD_09 Ginga receiver profile middleware 

components and subsystems implementation re-
use 

Fulfilled 
(see Form AP 2.1) 

AP3 
Support all the use cases supported in FSD_09 Ginga receiver profile (as 

defined in ABNT NBR 15606-1). 
AP3.1 

FSD_09 Ginga receiver profile use cases 
support 

Fulfilled 
(see Form AP 3.1) 

AP13 
Enable emergency warning information delivery using an interactive 

application. 
AP13.1 

emergency warning information interactive 
application 

Partially fulfilled 
(see Form AP 13.1) 

AP14 Support for Immersive TV. 

AP14.4 3D object-based immersive audio interaction 
Fulfilled 

(see Form AP 14.4) 

AP14.5 
3D media positioning and interaction (audio) 

Fulfilled 
(see Form AP 14.5) 

3D media positioning and interaction (visual) Not applicable 
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6.6 Candidate Technology E 

6.6.1 Documentation Analysis and Test Results 

Evaluation Form for Requirement AP 1.1 

Test procedure identification 

Requirement description: FSD_09 Ginga receiver profile application re-use/interoperability 

Evaluator identification data: Pedro Ventura, Stanley Teixeira, Túlio Caique, Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio); Felippe 
Nagato (PUC-Rio) 

Proponent identification data: E 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposal extends the Ginga-NCL and Ginga CC WebServices of the Ginga FSD_09 receiver profile to support a new player on additional hardware and the 
communication between the player and the Ginga-NCL middleware. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes. The proposal uses the Ginga CC WebServices of the FSD_09 Ginga receiver profile as its core, allowing the communication of the new player with the Ginga-
NCL middleware. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability) 
Yes. It uses protocols and data formats provided by the Ginga CC WebServices component. 
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes. The proposal is based on the Ginga CC WebServices and Ginga-NCL, which are already standardized. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes. The proposal is based on the Ginga CC WebServices and Ginga-NCL, which are already standardized. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. The proposal is based on the Ginga CC WebServices and Ginga-NCL. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposal includes use case applications and examples of their use for validation of the application description model and the new player. However, there is no 
information about its real-world adoption and validation in the TV environment.  

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. The proposal is based on the Ginga CC WebServices and Ginga-NCL. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes. The proposal is based on the Ginga CC WebServices and Ginga-NCL. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes. The proposal is based on the Ginga CC WebServices and Ginga-NCL. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. The proposal is based on the Ginga CC WebServices and Ginga-NCL. 

8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
Yes. The proposed player relies on the use of HMD devices to fully provide the immersive feature. 
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Evaluation Form for Requirement AP 2.1 

Test procedure identification 

Requirement description: FSD_09 Ginga receiver profile middleware components and subsystems implementation re-use 

Evaluator identification data: Pedro Ventura, Stanley Teixeira, Túlio Caique, Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio); Felippe 
Nagato (PUC-Rio)  

Proponent identification data: E 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposal extends the Ginga-NCL and Ginga CC WebServices of the Ginga FSD_09 receiver profile to support a new player on additional hardware and the 
communication between the player and the Ginga-NCL middleware. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes. The proposal uses the Ginga CC WebServices of the FSD_09 Ginga receiver profile as its core, allowing the communication of the new player with the Ginga-
NCL middleware. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability) 
Yes. It uses protocols and data formats provided by the Ginga CC WebServices component. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes. The proposal is based on the Ginga CC WebServices and Ginga-NCL, which are already standardized. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes. The proposal is based on the Ginga CC WebServices and Ginga-NCL, which are already standardized. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. The proposal is based on the Ginga CC WebServices and Ginga-NCL. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposal includes use case applications and examples of their use for validation of the application description model and the new player. However, there is no 
information about its real-world adoption and validation in the TV environment.  

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. The proposal is based on the Ginga CC WebServices and Ginga-NCL. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes. The proposal is based on the Ginga CC WebServices and Ginga-NCL. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes. The proposal is based on the Ginga CC WebServices and Ginga-NCL. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. The proposal is based on the Ginga CC WebServices and Ginga-NCL. 

8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
Yes. The proposed player relies on the use of HMD devices to fully provide the immersive feature. 
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Evaluation Form for Requirement AP 3.1 

Test procedure identification 

Requirement description: Support all the use cases supported in FSD_09 Ginga receiver profile (as defined in ABNT NBR 15606-1). 

Evaluator identification data: Pedro Ventura, Stanley Teixeira, Túlio Caique , Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio); Felippe 
Nagato (PUC-Rio) 

Proponent identification data: E 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposal extends the Ginga-NCL and Ginga CC WebServices of the Ginga FSD_09 receiver profile to support a new player on additional hardware and the 
communication between the player and the Ginga-NCL middleware. 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes. The proposal uses the Ginga CC WebServices of the FSD_09 Ginga receiver profile as its core, allowing the communication of the new player with the Ginga-
NCL middleware. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability) 
Yes. It uses protocols and data formats provided by the Ginga CC WebServices component. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes. The proposal is based on the Ginga CC WebServices and Ginga-NCL, which are already standardized. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes. The proposal is based on the Ginga CC WebServices and Ginga-NCL, which are already standardized. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. The proposal is based on the Ginga CC WebServices and Ginga-NCL. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposal includes use case applications and examples of their use for validation of the application description model and the new player. However, there is no 
information about its real-world adoption and validation in the TV environment.  

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. The proposal is based on the Ginga CC WebServices and Ginga-NCL. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes. The proposal is based on the Ginga CC WebServices and Ginga-NCL. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes. The proposal is based on the Ginga CC WebServices and Ginga-NCL. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. The proposal is based on the Ginga CC WebServices and Ginga-NCL. 

8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
Yes. The proposed player relies on the use of HMD devices to fully provide the immersive feature. 
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Evaluation Form for Requirement AP 14.6 

Test procedure identification 

Requirement description: VR / AR / XR support 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Pedro Ventura (UFJF); Stanley Teixeira 
(UFJF); Túlio Caique (UFJF) 

Proponent identification data: E 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document, Runtime Prototype, Push-server Prototype, Prototype 
Specification Document, Use-case applications, End-user documentation, Additional Hardware and its end-user documentation. 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness) 
Yes. The proposal fully addresses the VR support requirement by proposing an extension of Ginga-NCL to include a new player with support for 360 scenes, which 
can be described using known technologies and frameworks (e.g. X3D, A-Frame and Unity) or a NCL-based format also presented in the proposal, the NCL360. The 
Ginga CC Webservices is extended with a new API for communication with additional hardware, responsible for running the new player. The specification does not 
provide solutions to support AR and XR technologies. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
Yes. All the tests were successfully completed, as expected and presented in the documentation and example video. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
Yes. It demonstrates an application with a 360 video in a HMD device, as well as the presentation and positioning of 2D media as images and the presentation of 3D 
audio.  
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); 50 (59) 

Q2.2 Peak CPU Load (%); 60 (61) 

Q2.3 Peak Volatile memory usage (RAM in MiB); 234 (361) 

Q2.4 Peak Persistent memory usage (HD in MiB); 92 

Q2.5 Average network bandwidth (in/out in Mbps); 6/0 

Q2.6 Peak network bandwidth (in/out in Mbps); 264/0 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) 11637 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes. The proposal uses the Ginga CC WebServices of the FSD_09 Ginga receiver profile as its core, allowing the communication of the new player with the Ginga-
NCL middleware. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. It uses protocols and data formats provided by the Ginga CC WebServices. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness) 
Yes. The proposal allows the use of known description models for 360 scenes (e.g. X3D, A-Frame, Unity), and also proposes an NCL-based format to simplify and 
maintain the similarity with the TV applications description. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes. The proposed NCL-based model intends to explore the developer's knowledge of the standard Ginga middleware language, avoiding the complexity of other 
technologies. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
As the proposed model is NCL-based, it does not add extra complexity to application descriptions. However, the use of additional hardware can cause extra 
difficulties for the end-user. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposal includes use case applications and examples of their use for validation of the application description model and the new player. However, there is no 
information about its real-world adoption and validation in the TV environment.  

Q5.2 Is the proposed specification based on mature technologies? (Maturity) 
Partially. It uses relatively new technologies and additional hardware such as 360 videos and HMD devices. At the same time, it is based on Ginga-NCL. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. There is no fault-tolerance methods described in the specification document. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  

No. There is no data/system recovery methods described in the specification document. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
Yes. User data protection may not be an issue for such a VR feature. The prototype and use case apps did not need to handle user data. However, the 
documentation does not describe further data protection mechanisms. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity) 
Yes. Unauthorized use of user data may not be an issue for such a VR feature. The prototype and use case apps did not need to handle user data. However, the 
documentation does not describe further integrity mechanisms. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity) 
Yes. Users' identity may not be an issue for such a VR feature. The prototype and use case apps did not need to handle user data. However, the documentation 
does not describe further authenticity mechanisms. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes. The proposed architecture is well-defined and effectively integrated with the Ginga middleware components. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes. The proposed architecture allows modifications and extensions of components for the inclusion of further technologies and functionalities. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, only the needed API, functions and expected behavior are specified. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. In addition to using the proposed NCL-based description model, it also allows for known 360 scene description formats, enabling portability to different 
platforms. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
Yes. The proposed player relies on the use of HMD devices to fully provide the immersive feature. 

6.6.2 Summary of Documentation Analysis 

general requirements fulfillment 

GT3 All technical proposals shall be fully specified, preferably in technical standards of internationally recognized SDOs. Fulfilled 

GT4 The full specification of the technical proposal shall be made available for the SBTVD Forum free of charge. Fulfilled 

GI3 
All technical proposals licensing or any other form of commercialization shall adhere to fair, reasonable, and non-discriminatory terms, as specified 

in the SBTVD Forum Intellectual Property Rights Policy (see the TV 3.0 Call for Proposals document, Annex A). 
Fulfilled 

 

use case minimum technical specification fulfillment 

AP1 
Enable application re-use/interoperability with FSD_09 Ginga receiver profile 

(as defined in ABNT NBR 15606-1). 
AP1.1 

FSD_09 Ginga receiver profile application re-
use/interoperability 

Fulfilled 
(see Form AP 1.1) 

AP2 
Re-use, as much as possible, the implementation of the middleware 

components and subsystems used in FSD_09 Ginga receiver profile (as 
defined in ABNT NBR 15606-1). 

AP2.1 
FSD_09 Ginga receiver profile middleware 

components and subsystems implementation re-
use 

Fulfilled 
(see Form AP 2.1) 

AP3 
Support all the use cases supported in FSD_09 Ginga receiver profile (as 

defined in ABNT NBR 15606-1). 
AP3.1 

FSD_09 Ginga receiver profile use cases 
support 

Fulfilled 
(see Form AP 3.1) 

AP14 Support for Immersive TV. AP14.6 
VR support 

Fulfilled 
(see Form AP 14.6) 

AR / XR support Not applicable 
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additional requirements fulfillment 

AP-AR1 Provide interoperability test suite with its corresponding documentation. Fulfilled 

AP-AR2 Provide information about available prototypes of the proposed middleware components. Fulfilled 

AP-AR3 Provide some reference information about the middleware for TV sets manufacturing. Fulfilled 

6.6.3 Summary of Test Results 

use case minimum technical specification fulfillment 

AP1 
Enable application re-use/interoperability with FSD_09 Ginga receiver profile 

(as defined in ABNT NBR 15606-1). 
AP1.1 

FSD_09 Ginga receiver profile application re-
use/interoperability 

Fulfilled 
(see Form AP 1.1) 

AP2 
Re-use, as much as possible, the implementation of the middleware 

components and subsystems used in FSD_09 Ginga receiver profile (as 
defined in ABNT NBR 15606-1). 

AP2.1 
FSD_09 Ginga receiver profile middleware 

components and subsystems implementation re-
use 

Fulfilled 
(see Form AP 2.1) 

AP3 
Support all the use cases supported in FSD_09 Ginga receiver profile (as 

defined in ABNT NBR 15606-1). 
AP3.1 

FSD_09 Ginga receiver profile use cases 
support 

Fulfilled 
(see Form AP 3.1) 
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use case minimum technical specification fulfillment 

AP14 Support for Immersive TV. AP14.6 
VR support 

Fulfilled 
(see Form AP 14.6) 

AR / XR support Not applicable 

6.7 Candidate Technology F 

6.7.1 Documentation Analysis and Test Results 

Evaluation Form for Requirement AP 1.1 

Test procedure identification 

Requirement description: FSD_09 Ginga receiver profile application re-use/interoperability 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Pedro Henrique Ventura Rodrigues de Almeida (UFJF); Stanley Cunha Teixeira 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio); Felippe Nagato (PUC-Rio) 

Proponent identification data: F 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. To support new features, the proposal extends the Ginga-NCL middleware with new components and presents a new version of the NCL language with new 
modules. Besides, it specifies new event types and NCM connectors roles.  

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) Yes. The 
proposal extends the Ginga-NCL middleware (ABNT NBR 15606-2), the NCM model, and the NCL language to support new features. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. The proposal uses the MPEG-V standard, MQTT protocol, Ginga-NCL, MPEG-21 and JSON formats to extend the middleware components allowing 
communication and definition of the proposed functionalities.  
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Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, the specification extends Ginga-NCL (ABNT NBR 15.606-2) and thus provides interoperability and reuse with previous profiles to developers. The proposal 
presents new modules to NCL language and new NCM event types and connectors roles.  

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes. The developer uses the new elements, reusing the existing concepts of NCL. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The proposal extends the NCL language, so it does not increase the error proneness in application development 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity) 
The proposal includes use case applications and examples of their use for validation of the application description model and the new player. However, there is no 
information about its real-world adoption in the specification document. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, the specification is based on Ginga-NCL (ABNT NBR 15.606-2) and MPEG-V (description language for sensorials effects). 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, the proposal uses Ginga-NCL, JSON and description language for sensorials effects (defined by MPEG-V). 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, the specification uses known technologies. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, but the needed APIs and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, the specification uses known and standardized technologies. The proposed components and modules could be adapted to be different software environments. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
No, the specification uses known and standardized technologies. 
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Evaluation Form for Requirement AP 2.1 

Test procedure identification 

Requirement description: FSD_09 Ginga receiver profile middleware components and subsystems implementation re-use 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Pedro Henrique Ventura Rodrigues de Almeida (UFJF); Stanley Cunha Teixeira 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio); Felippe Nagato (PUC-Rio) 

Proponent identification data: F 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. To support new features, the proposal extends the Ginga-NCL middleware with new components and presents a new version of the NCL language with new 
modules. Besides, it specifies new event types and NCM connectors roles.  

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) Yes. The 
proposal extends the Ginga-NCL middleware (ABNT NBR 15606-2), the NCM model, and the NCL language to support new features. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. The proposal uses the MPEG-V standard, MQTT protocol, Ginga-NCL, MPEG-21 and JSON formats to extend the middleware components allowing 
communication and definition of the proposed functionalities.  

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, the specification extends Ginga-NCL (ABNT NBR 15.606-2) and thus provides interoperability and reuse with previous profiles to developers. The proposal 
presents new modules to NCL language and new NCM event types and connectors roles.  

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes. The developer uses the new elements, reusing the existing concepts of NCL. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The proposal extends the NCL language, so it does not increase the error proneness in application development 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity) 
The proposal includes use case applications and examples of their use for validation of the application description model and the new player. However, there is no 
information about its real-world adoption in the specification document. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, the specification is based on Ginga-NCL (ABNT NBR 15.606-2) and MPEG-V (description language for sensorials effects). 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, the proposal uses Ginga-NCL, JSON and description language for sensorials effects (defined by MPEG-V). 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, the specification uses known technologies. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, but the needed APIs and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, the specification uses known and standardized technologies. The proposed components and modules could be adapted to be different software environments. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
No, the specification uses known and standardized technologies. 
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Evaluation Form for Requirement AP 3.1 

Test procedure identification 

Requirement description: FSD_09 Ginga receiver profile use cases support 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Pedro Henrique Ventura Rodrigues de Almeida (UFJF); Stanley Cunha Teixeira 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio); Felippe Nagato (PUC-Rio) 

Proponent identification data: F 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification document 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. To support new features, the proposal extends the Ginga-NCL middleware with new components and presents a new version of the NCL language with new 
modules. Besides, it specifies new event types and NCM connectors roles.  

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence) Yes. The 
proposal extends the Ginga-NCL middleware (ABNT NBR 15606-2), the NCM model, and the NCL language to support new features. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. The proposal uses the MPEG-V standard, MQTT protocol, Ginga-NCL, MPEG-21 and JSON formats to extend the middleware components allowing 
communication and definition of the proposed functionalities.  

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes, the specification extends Ginga-NCL (ABNT NBR 15.606-2) and thus provides interoperability and reuse with previous profiles to developers. The proposal 
presents new modules to NCL language and new NCM event types and connectors roles.  

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes. The developer uses the new elements, reusing the existing concepts of NCL. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The proposal extends the NCL language, so it does not increase the error proneness in application development 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity) 
The proposal includes use case applications and examples of their use for validation of the application description model and the new player. However, there is no 
information about its real-world adoption in the specification document. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, the specification is based on Ginga-NCL (ABNT NBR 15.606-2) and MPEG-V (description language for sensorials effects). 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, the proposal uses Ginga-NCL, JSON and description language for sensorials effects (defined by MPEG-V). 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes, the specification uses known technologies. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, but the needed APIs and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, the specification uses known and standardized technologies. The proposed components and modules could be adapted to be different software environments. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability) 
No, the specification uses known and standardized technologies. 
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Evaluation Form for Requirement AP 7.1 

Test procedure identification 

Requirement description: Voice interaction, pre-defined commands, and natural language 

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Pedro Henrique Ventura Rodrigues de Almeida (UFJF); Stanley Cunha Teixeira 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio); Felippe Nagato (PUC-Rio) 

Proponent identification data: F 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification document, user specification document, additional hardware, prototype/use 
case apps. 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposal presents extensions to the Ginga-NCL middleware, the NCM model, and the NCL language that allow the implementation of voice interaction 
using natural language and allow the commands to be predefined in the creation of the application. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
Yes, the use case apps run as expected and are able to deal with the new recognition events types.  

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
Yes, the use case apps demonstrated the execution and control by sending voice commands from smartphone to the presentation environment. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); 51 

Q2.2 Peak CPU Load (%); 95 

Q2.3 Peak Volatile memory usage (RAM in MiB); 432 

Q2.4 Peak Persistent memory usage (HD in MiB); 62 

Q2.5 Average network bandwidth (in/out in Mbps); 7/0 

Q2.6 Peak network bandwidth (in/out in Mbps); 229/0 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) 8342 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, the proposal extends Ginga-NCL as specified in ABNT NBR 15606-2. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. The proposal extends Ginga-NCL as specified in ABNT NBR 15606-2. It also uses the MQTT protocol to provide communication between middleware and 
additional hardware. The JSON format is used for communication among the new middleware components, allowing the voice interaction mode.  

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes. The specification extends Ginga-NCL, introducing the use of new roles and events of NCM connectors. Therefore, the developer defines connectors with these 
events and links with defined roles. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes. The proposal extends the NCL language. Thus, an application with voice interaction can be developed without using NCLua scripts, which reduces the 
complexity of its development. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The proposal extends the NCL language, so it does not increase the error proneness in application development. However, command recognition can be impaired 
by external variables, causing possible errors in the end user's interaction with the application and introducing extra difficulties for the end-user. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposal includes use case applications and examples of their use for validating the extension of the NCL language and middleware for voice interaction. 
However, the specification documents do not report on the adoption of the proposal in the real world. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, the specification is based on Ginga-NCL (ABNT NBR 15.606-2) and MQTT. The proposal is based on the use of technologies that are already well established 
in the market, such as voice recognition. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
Partially, the application continues to run when there is a fault in the voice recognition device, but without voice interaction. However, there are no fault tolerance 
methods described in the specification document. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. There are no data/system recovery methods described in the specification document. 
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Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
Partially. The proposed extension for the Ginga-NCL middleware implements a user permission request for voice capture, as per requirement 10.2. If the user does 
not allow it, the application will not have access to these devices. However, if allowed, there is no form of data protection described in the specification 
documentation.  

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
Partially. The user is requested to allow the application to use voice capture. If the user does not allow it, the application will not have access to the voice capture 
devices. However, if allowed, there is no way to prevent unauthorized use by third-parties described in the specification documentation. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. There is no form of user authentication described in the specification documentation, nor in the prototype. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, the specification enables other forms of audio capture, since that respects the standards and communication protocols defined. The proposed architecture is 
modularized and reusable, as it is based on Ginga-NCL and NCL language. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes. The proposal can be modified or extended for use with different voice capture devices. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, but the needed APIs and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, the specification uses known and standardized technologies. The proposed modules can be adapted to other environments because they are well-defined and 
independent. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, the specification uses known and standardized technologies. 
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Evaluation Form for Requirement AP 7.2 

Test procedure identification 

Requirement description: Gesture interaction, at least with pre-defined gestures  

Evaluator identification data: Gustavo Henrique da Rocha Reis (IF Sudeste MG); Pedro Henrique Ventura Rodrigues de Almeida (UFJF); Stanley Cunha Teixeira 
(UFJF); Daniel de Sousa Moraes (PUC-Rio); Alvaro Mario Guerra da Veiga (PUC-Rio); Felippe Nagato (PUC-Rio) 

Proponent identification data: F 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification document, user specification document, additional hardware, prototype/use 
case apps. 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposal presents extensions to the Ginga-NCL middleware, the NCM model and the NCL language that allow the implementation of gesture interaction 
using the recognition of predefined gestures. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
Yes, the prototype and use case apps run as expected during the testbed. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
Yes, the use case apps recognize predefined gestures according to the documentation presented and the tests performed. 

Category 2: Performance Efficiency 

Q2.1 Average CPU Load (%); 45 

Q2.2 Peak CPU Load (%); 95 

Q2.3 Peak Volatile memory usage (RAM in MiB); 429 

Q2.4 Peak Persistent memory usage (HD in MiB); 62 

Q2.5 Average network bandwidth (in/out in Mbps); 12/0 

Q2.6 Peak network bandwidth (in/out in Mbps); 212/0 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) 4880 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, the proposal extends Ginga-NCL as specified in ABNT NBR 15606-2. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. The proposal extends Ginga-NCL as specified in ABNT NBR 15606-2. It also uses the MQTT protocol to provide communication between middleware and 
additional hardware. The JSON format is used for communication among the new middleware components, allowing the gesture interaction. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes. The specification extends Ginga-NCL, introducing the use of new roles and events of NCM connectors. Therefore, the developer defines connectors with these 
events and links with defined roles. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes. The proposal extends the NCL language. Thus, an application with gesture interaction can be developed without using NCLua scripts, which reduces the 
complexity of its development. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The proposal extends the NCL language, so it does not increase the error proneness in application development. However, interaction through gestures can 
introduce errors inherent to the technologies and tools used to recognize gestures, which can cause extra difficulties for the end user. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposal includes use case applications and examples of their use for validating the extension of the NCL language and middleware for gesture interaction. 
However, the specification documents do not report on the adoption of the proposal in the real world. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, the specification is based on Ginga-NCL (ABNT NBR 15.606-2) and MQTT. The proposal is based on the use of technologies that are already well established 
in the market, such as gesture recognition. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
Partially, the application continues to run when there is a fault in the gesture recognition device, but without gesture interaction. However, there are no fault tolerance 
methods described in the specification document. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. There are no data/system recovery methods described in the specification document. 
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Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
Partially. The proposed extension for the Ginga-NCL middleware implements a request for user permission to access the webcam to capture the images used in 
gesture recognition, as per requirement 10.2. If the user does not allow it, the app will not be able to access this device. However, if permission is granted, the 
documentation does not specify a method of protecting user data. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
Partially. The user is requested to allow the application to use video capture. If the user does not grant permission, the application will not access the webcam. 
However, if permission is granted, the documentation does not specify a method of protecting user data and there is no way to prevent unauthorized use by third-
parties. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The documentation does not specify a method to identify users. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, the specification enables other forms of gesture capture, since that respects the standards and communication protocols defined. The proposed architecture is 
modularized and reusable, as it is based on Ginga-NCL and NCL language. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes. The proposal can be modified or extended for use with different gesture capture devices. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, but the needed APIs and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, the specification uses known and standardized technologies. The proposed modules can be adapted to other environments because they are well-defined and 
independent. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, the specification uses known and standardized technologies. 
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Evaluation Form for Requirement AP 7.4 

Test procedure identification 

Requirement description: multimodal interaction, free input compositions 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Gustavo Henrique da Rocha Reis (IF 
Sudeste MG); Pedro Henrique Ventura Rodrigues de Almeida (UFJF); Stanley Cunha Teixeira (UFJF) 

Proponent identification data: F 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document, Runtime Prototype, Push-server Prototype, Prototype 
Specification Document, Use-case applications, End-user documentation, additional hardware, and its end-user documentation 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposal presents extensions to the Ginga-NCL middleware, the NCM model and the NCL language that allow the implementation of multimodal interaction 
that uses standard inputs together with new types of interaction (ex.: voice interaction, gesture interaction, etc). 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
Partially, there were issues in the execution of the presentation environment. Furthermore, adaptations regarding the application of voice capture were necessary. It 
is worth mentioning that eventually the test was successful. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
Yes. The application demonstrated the multimodal interaction behavior, allowing the user to interact by voice and by standard input (remote control). 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); 70 

Q2.2 Peak CPU Load (%); 99 

Q2.3 Peak Volatile memory usage (RAM in MiB); 810 

Q2.4 Peak Persistent memory usage (HD in MiB); 143 

Q2.5 Average network bandwidth (in/out in Mbps); 9/0 

Q2.6 Peak network bandwidth (in/out in Mbps); 369/0 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) 7007 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes, the proposal extends Ginga-NCL as specified in ABNT NBR 15606-2. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. The proposal extends Ginga-NCL as specified in ABNT NBR 15606-2. It also uses the MQTT protocol to provide communication between middleware and 
additional hardware. The JSON format is used for communication among the new middleware components, allowing the multimodal interaction. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes. The specification extends Ginga-NCL, introducing the use of new roles and events of NCM connectors. Therefore, the developer defines connectors with these 
events and links with defined roles. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes. The proposal extends the NCL language. Thus, an application with different interaction modalities can be developed without using NCLua scripts, which 
reduces the complexity of its development. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
The proposal extends the NCL language, so it does not increase the error proneness in application development. However, the different modes of interaction can 
introduce errors inherent to the technologies and tools used to recognize different interaction modalities, which can cause extra difficulties for the end user. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposal includes use case applications and examples of their use for validating the extension of the NCL language and middleware for gesture interaction. 
However, the specification documents do not report on the adoption of the proposal in the real world. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes, the specification is based on Ginga-NCL (ABNT NBR 15.606-2) and MQTT. The proposal is based on the use of technologies that are already well established 
in the market, such as voice recognition. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
Partially, the application continues to run when there is a fault in the voice recognition device, but without voice interaction. However, there are no fault tolerance 
methods described in the specification document. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. There are no data/system recovery methods described in the specification document. 
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Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
Partially. The proposed extension for the Ginga-NCL middleware implements a user permission request for voice capture, as per requirement 10.2. If the user does 
not allow it, the application will not have access to these devices. However, if allowed, there is no form of data protection described in the specification 
documentation.  

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
Partially. The user is requested to allow the application to use voice capture. If the user does not allow it, the application will not have access to the voice capture 
devices. However, if allowed, there is no way to prevent unauthorized use by third-parties described in the specification documentation. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. There is no form of user authentication described in the specification documentation, nor in the prototype. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, the specification enables other forms of audio capture, since that respects the standards and communication protocols defined. The proposed architecture is 
modularized and reusable, as it is based on Ginga-NCL and NCL language. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes. The proposal can be modified or extended for use with different interaction modalities. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, but the needed APIs and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, the specification uses known and standardized technologies. The proposed modules can be adapted to other environments because they are well-defined and 
independent. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, the specification uses known and standardized technologies. 
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Evaluation Form for Requirement AP 7.6 

Test procedure identification 

Requirement description: multi-user identification support 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Gustavo Henrique da Rocha Reis (IF 
Sudeste MG); Pedro Henrique Ventura Rodrigues de Almeida (UFJF); Stanley Cunha Teixeira (UFJF) 

Proponent identification data: F 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document, Runtime Prototype, Push-server Prototype, Prototype 
Specification Document, Use-case applications, End-user documentation, additional hardware, and its end-user documentation 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposal presents the addition of a new module to the NCL language. The module called Users has new elements used for declaration, identification, and 
description of users and user profiles to enable multi-user identification in NCL. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
Yes. The Ginga-NCL prototype and the use case application that addresses this requirement worked correctly. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
Yes. The application demonstrated multi-user identification behavior. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); 33 

Q2.2 Peak CPU Load (%); 97 

Q2.3 Peak Volatile memory usage (RAM in MiB); 431 

Q2.4 Peak Persistent memory usage (HD in MiB); 62 

Q2.5 Average network bandwidth (in/out in Mbps); 5/0 

Q2.6 Peak network bandwidth (in/out in Mbps); 218/0 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) 3629 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes. The proposal presents an extension to the NCL language that provides the declaration, identification, and description of users and user profiles. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. In addition to extending the NCL language, the proposal uses the MPEG-21 part 22 format as a standard for describing user characteristics and user profiles. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes. The proposal introduces elements of the new User module to Ginga-NCL (ABNT NBR15606-2) to define and describe the characteristics and properties of user 
profiles that allow the identification of different users in the application. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes. The proposal extends the NCL language already in use in application development. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection) 
No issues identified. The proposal extends the NCL language, so it does not increase the error proneness in application development. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposal includes use case applications and examples of their use to validate the extension of the NCL language for multi-user identification. However, the 
specification documents do not report on the adoption of the proposal in the real world. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. The proposal is based on NCL and the MPEG-21 standard. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. There are no fault tolerance methods described in the specification document. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. There are no data/system recovery methods described in the specification document. 
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Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
Partially. The proposed extension for the Ginga-NCL middleware implements a request for user permission to access the microphone used in voice recognition, as 
per requirement 10.2. If the user does not allow it, the app will not be able to access this device. However, if permission is granted, the documentation does not 
specify a method of protecting user data.  

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
Partially. If the user does not grant permission, the application will not access the microphone. However, if allowed, there is no way to prevent unauthorized use by 
third-parties described in the specification documentation. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity) 
No. The documentation does not specify a method to identify users. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes. The specification enables other forms of multi-user identification, since that respects the standards. The proposed architecture is modularized and reusable, as 
it is based on Ginga-NCL and NCL language. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes. The proposal can be modified or extended to use different user description formats or user profiles. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability) 
Partially, since nothing is said about a test suite, but the needed APIs and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, the specification uses known and standardized technologies. The proposed modules can be adapted to other environments because they are well-defined and 
independent. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, the specification uses known and standardized technologies. 
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Evaluation Form for Requirement AP 7.7 

Test procedure identification 

Requirement description: multi-user interaction support 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Gustavo Henrique da Rocha Reis (IF 
Sudeste MG); Pedro Henrique Ventura Rodrigues de Almeida (UFJF); Stanley Cunha Teixeira (UFJF) 

Proponent identification data: F 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document, Runtime Prototype, Push-server Prototype, Prototype 
Specification Document, Use-case applications, End-user documentation, additional hardware, and its end-user documentation 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposal includes a new module to the NCL language. The module called Users has new elements used for declaration, identification, and description of 
users and user profiles, which also allows support for multi-user interaction. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
Yes. The Ginga-NCL prototype and the use case application that addresses this requirement worked correctly. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
Yes. The application demonstrated multi-user interaction support. 

Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); 50 

Q2.2 Peak CPU Load (%); 76 

Q2.3 Peak Volatile memory usage (RAM in MiB); 442 

Q2.4 Peak Persistent memory usage (HD in MiB); 21 

Q2.5 Average network bandwidth (in/out in Mbps); 2/0 

Q2.6 Peak network bandwidth (in/out in Mbps); 84/0 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) 4337 
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Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes. The proposal presents an extension to the NCL language that provides the declaration, identification, and description of users and user profiles, which also 
allows support for multi-user interaction. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability) 
Yes. In addition to extending the NCL language, the proposal uses the MPEG-21 part 22 format as a standard for describing user characteristics and user profiles. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes. The proposal uses the elements of the new User module to define and describe the characteristics and properties of user profiles that allow the identification of 
different users. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes. The proposal only extends the NCL language already in use in application development. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. The proposal only extends the NCL language, so it does not increase the error proneness in application development. 

Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposal includes use case applications and examples of their use to validate the extension of the NCL language for multi-user interaction. However, the 
specification documents do not report on the adoption of the proposal in the real world. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. The proposal is based on NCL and the MPEG-21 standard. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. There are no fault tolerance methods described in the specification document. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. There are no data/system recovery methods described in the specification document. 
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Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
Partially. The proposed extension for the Ginga-NCL middleware implements a request for user permission to access the microphone used in voice recognition, as 
per requirement 10.2. If the user does not allow it, the app will not be able to access this device. However, if permission is granted, the documentation does not 
specify a method of protecting user data.  

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
Partially. If the user does not grant permission, the application will not access the microphone. However, if allowed, there is no way to prevent unauthorized use by 
third-parties described in the specification documentation. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The documentation does not specify a method to identify users. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes. The specification enables other forms of multi-user interactions, since that respects the standards and communication protocols defined. The proposed 
architecture is modularized and reusable, as it is based on Ginga-NCL. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability) 
Yes. The proposal can be modified or extended to use different user description formats or user profiles. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability) 
Partially, since nothing is said about a test suite, but the needed APIs and expected behavior are specified. 

Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, the specification uses known and standardized technologies. The proposed modules can be adapted to other environments because they are well-defined and 
independent. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, the specification uses known and standardized technologies. 
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Evaluation Form for Requirement AP 10.2 

Test procedure identification 

Requirement description: compliance with Brazilian General Personal Data Protection Act (Law no 13.709/2018) 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Gustavo Henrique da Rocha Reis (IF 
Sudeste MG); Pedro Henrique Ventura Rodrigues de Almeida (UFJF); Stanley Cunha Teixeira (UFJF) 

Proponent identification data: F 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document, Runtime Prototype, Push-server Prototype, Prototype 
Specification Document, Use-case applications, End-user documentation 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Partially. The documentation does not explain how user profile files are stored. If these files are stored on the receiver or TV, there is no guarantee that this collected 
information will be protected. Use case applications only implement a request for permission to capture voice and video, so that voice/gesture recognition can be 
used as commands to the application. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
Yes. Use case apps that implement requesting permission to capture voice or video work correctly.  

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
Partially. The use case application only includes requesting permission to capture voice and video, but it does not provide methods of protection for the user data 
stored in the receiver. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); N/A (there is no specific use case app for this LGPD-compliance requirement) 

Q2.2 Peak CPU Load (%); N/A 

Q2.3 Peak Volatile memory usage (RAM in MiB); N/A 

Q2.4 Peak Persistent memory usage (HD in MiB); N/A 

Q2.5 Average network bandwidth (in/out in Mbps); N/A 

Q2.6 Peak network bandwidth (in/out in Mbps); N/A 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) N/A 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes. The proposal only extends the Ginga-NCL middleware, the NCM model and the NCL language for new features. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. In addition to extending the NCL language, the proposal uses the MPEG-21 part 22 format as a standard for describing user characteristics and user profiles. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes. The specification extends Ginga-NCL (ABNT NBR 15.606-2) and follows LGPD requirements in the context of the middleware. It uses the elements of the new 
User module to define and describe the characteristics and properties of user profiles. Developers must be aware that most user sensitive data is usually 
manipulated by the apps they create. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes. The proposal extends the NCL language already in use in application development. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. The proposal only extends the NCL language, so it does not increase the error proneness in application development. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposal includes use case applications that implement user permission request to ensure compliance with the LGPD. However, the specification documents do 
not report on the adoption of the proposal in the real world. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. The proposal is based on NCL and the MPEG-21 standard for describing user profiles. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
No. There are no fault tolerance methods described in the specification document. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. There are no data/system recovery methods described in the specification document. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
Partially. The proposed extension for the Ginga-NCL middleware implements a request for user permission to access user profile/microphone/camera used in 
user/voice/gesture recognition. If the user does not allow it, the app will not be able to access this device. However, if permission is granted, the documentation does 
not specify a method of protecting user data.  

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
Partially. If the user does not grant permission, the application will not access the user profile/microphone/camera. However, if allowed, there is no way to prevent 
unauthorized use by third-parties described in the specification documentation. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The documentation does not specify a method to identify users. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes. The specification enables other forms of user profile specification, since that respects the standards and communication protocols defined. The proposed 
architecture is modularized and reusable, as it is based on Ginga-NCL. 

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability) 
Yes. The proposal can be modified or extended to use different user description formats or user profiles. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability) 
Partially, since nothing is said about a test suite, but the needed APIs and expected behavior are specified. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes, the specification uses known and standardized technologies. The proposed modules can be adapted to other environments because they are well-defined and 
independent. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
No, the specification uses known and standardized technologies. 

 

Evaluation Form for Requirement AP 14.1 

Test procedure identification 

Requirement description: sensory effects (lighting, temperature, wind, scents, vibration) 

Evaluator identification data: Alvaro Veiga (PUC-Rio); Daniel de Sousa Moraes (PUC-Rio); Felippe Nagato (PUC-Rio); Gustavo Henrique da Rocha Reis (IF 
Sudeste MG); Pedro Henrique Ventura Rodrigues de Almeida (UFJF); Stanley Cunha Teixeira (UFJF) 

Proponent identification data: F 

Evaluated artifacts (identifies spec. documents, prototypes/use case apps): Specification Document, Runtime Prototype, Push-server Prototype, Prototype 
Specification Document, Use-case applications, End-user documentation, additional hardware, and its end-user documentation 

Category 1: Functional Suitability 

Q1.1 Does the proposed specification completely address the requirement? (Functional Completeness)  
Yes. The proposal presents the definition of a new element of the NCL language, called <effect>, for representing a sensory effect as a document node, equivalent 
to media nodes. 

Q1.2 Does the proposed prototype and use case apps run as expected? (Functional Correctness)  
Yes. The Ginga-NCL prototype and the use case application that addresses this requirement worked correctly. 

Q1.3 Does the proposed use case apps demonstrate the required feature? (Functional Appropriateness)  
Yes. The app demonstrated the rendering of light and aroma sensory effects. 
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Category 2: Performance Efficiency 

Focuses on runtime environment: prototype running a use case app 

Q2.1 Average CPU Load (%); 58 

Q2.2 Peak CPU Load (%); 95 

Q2.3 Peak Volatile memory usage (RAM in MiB); 810 

Q2.4 Peak Persistent memory usage (HD in MiB); 138 

Q2.5 Average network bandwidth (in/out in Mbps); 11/0 

Q2.6 Peak network bandwidth (in/out in Mbps); 265/0 

Q2.7 Overall latency – environment loading + app delivery + app start + data presentation (ms) 6798 

Category 3: Compatibility 

Q3.1 Is the proposed specification in line with the backward compatibility with interactive receiver profiles (see ABNT NBR 15606-1)? (Co-existence)  
Yes. The proposal presents an extension to the NCL language that provides the use of sensory effects as node elements of the NCL document, using attributes with 
semantics similar to a media node. 

Q3.2 Does the proposed specification use standardized/open protocols and data formats? (Interoperability)  
Yes. In addition to extending the NCL language, the proposal uses the MPEG-V standard to describe the properties of sensory effects of light and aroma. 

Category 4: Usability 

Q4.1 Is the proposed specification appropriate to developers’ needs? (Appropriateness)  
Yes. The proposal uses the new <effect> element to define and describe the characteristics and properties of sensory effects, allowing the use of the same concepts 
as media nodes. 

Q4.2 Is the proposed specification easy to be learned by developers? (Learnability)  
Yes. The proposal extends the NCL language already in use in application development. 

Q4.3 How prone to errors is the use of the proposed specification? (User error protection)  
No issues identified. The proposal extends the NCL language, so it does not increase the error proneness in application development. 
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Category 5: Reliability 

Q5.1 How far the proposed specification has been validated and adopted? (Maturity)  
The proposal includes use case applications and examples of their use for validating the NCL language extension with the new <effect> element. However, the 
specification documents do not report on the adoption of the proposal in the real world. 

Q5.2 Is the proposed specification based on mature technologies? (Maturity)  
Yes. The proposal is based on NCL and the MPEG-V standard. 

Q5.3 Do the specification/prototype employ fault-tolerance methods? (Fault tolerance)  
Partially. If the actuators fail, the application works normally but without applying the sensory effects. However, there are no fault tolerance methods described in the 
specification document. 

Q5.4 Do the specification/prototype employ data/system recovery methods? (Recoverability)  
No. There are no data/system recovery methods described in the specification document. 

Category 6: Security 

Q6.1 Do the specification/prototype employ user data protection? (Confidentiality)  
No. The documentation does not specify a method to protect user data. 

Q6.2 Do the specification/prototype prevent unauthorized use of user data? (Integrity)  
No. The documentation does not specify a method to prevent unauthorized use of user data. 

Q6.3 Do the specification/prototype ensure the identity of users? (Authenticity)  
No. The documentation does not specify a method to identify users. 

Category 7: Maintainability 

Q7.1 Is the proposed specification self-contained and attachable to other software components? (Modularity and reusability)  
Yes, the specification allows use of other formats of sensory effects across the “<effect>” element on Ginga-NCL. The proposed architecture is modularized and 
reusable, as it is based on Ginga-NCL.  

Q7.2 Is the proposed specification easy to be modified and extended? (Modifiability)  
Yes. The proposal can be modified or extended to use different sensory effects devices. 

Q7.3 Does the proposed specification provide the elements needed for a test suite specification? (Testability)  
Partially, since nothing is said about a test suite, but the needed APIs and expected behavior are specified. 
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Category 8: Portability 

Q8.1 Can the specification be adapted to different software environments? (Adaptability)  
Yes. The proposed modules can be adapted to other environments, as they are well-defined and independent. 

Q8.2 Do the specification and/or prototype depend on specific hw/sw platforms? (Installability)  
Yes. The proposal directly relies on sensory effects devices to render sensory effects while running NCL applications. 

6.7.2 Summary of Documentation Analysis 

general requirements fulfillment 

GT3 All technical proposals shall be fully specified, preferably in technical standards of internationally recognized SDOs. Fulfilled 

GT4 The full specification of the technical proposal shall be made available for the SBTVD Forum free of charge. Fulfilled 

GI3 
All technical proposals licensing or any other form of commercialization shall adhere to fair, reasonable, and non-discriminatory terms, as specified 

in the SBTVD Forum Intellectual Property Rights Policy (see the TV 3.0 Call for Proposals document, Annex A). 
Fulfilled 

 

use case minimum technical specification fulfillment 

AP1 
Enable application re-use/interoperability with FSD_09 Ginga receiver profile 

(as defined in ABNT NBR 15606-1). 
AP1.1 

FSD_09 Ginga receiver profile application re-
use/interoperability 

Fulfilled 
(see Form AP 1.1) 

AP2 
Re-use, as much as possible, the implementation of the middleware 

components and subsystems used in FSD_09 Ginga receiver profile (as 
defined in ABNT NBR 15606-1). 

AP2.1 
FSD_09 Ginga receiver profile middleware 

components and subsystems implementation re-
use 

Fulfilled 
(see Form AP 2.1) 

AP3 
Support all the use cases supported in FSD_09 Ginga receiver profile (as 

defined in ABNT NBR 15606-1). 
AP3.1 

FSD_09 Ginga receiver profile use cases 
support 

Fulfilled 
(see Form AP 3.1) 

AP7 Support for Enhanced User Interface. 

AP7.1 
voice interaction, pre-defined commands, and 

natural language 
Fulfilled 

(see Form AP 7.1) 

AP7.2 
gesture interaction, at least with pre-defined 

gestures 
Fulfilled 

(see Form AP 7.2) 

AP7.4 multimodal interaction, free input compositions 
Fulfilled 

(see Form AP 7.4) 

AP7.6 multi-user identification support 
Fulfilled 

(see Form AP 7.6) 

AP7.7 multi-user interaction support 
Fulfilled 

(see Form AP 7.7) 
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use case minimum technical specification fulfillment 

AP10 Protect user privacy. AP10.2 
compliance with Brazilian General Personal 
Data Protection Act (Law nº 13.709/2018) 

Partially fulfilled 
(see Form AP 10.2) 

AP14 Support for Immersive TV. AP14.1 
sensory effects (lighting, temperature, wind, 

scents, vibration) 
Fulfilled 

(see Form AP 14.1) 

 

additional requirements fulfillment 

AP-AR1 Provide interoperability test suite with its corresponding documentation. Fulfilled 

AP-AR2 Provide information about available prototypes of the proposed middleware components. Fulfilled 

AP-AR3 Provide some reference information about the middleware for TV sets manufacturing. Fulfilled 

6.7.3 Summary of Test Results 

use case minimum technical specification fulfillment 

AP1 
Enable application re-use/interoperability with FSD_09 Ginga receiver profile 

(as defined in ABNT NBR 15606-1). 
AP1.1 

FSD_09 Ginga receiver profile application re-
use/interoperability 

Fulfilled 
(see Form AP 1.1) 

AP2 
Re-use, as much as possible, the implementation of the middleware 

components and subsystems used in FSD_09 Ginga receiver profile (as 
defined in ABNT NBR 15606-1). 

AP2.1 
FSD_09 Ginga receiver profile middleware 

components and subsystems implementation re-
use 

Fulfilled 
(see Form AP 2.1) 

AP3 
Support all the use cases supported in FSD_09 Ginga receiver profile (as 

defined in ABNT NBR 15606-1). 
AP3.1 

FSD_09 Ginga receiver profile use cases 
support 

Fulfilled 
(see Form AP 3.1) 

AP7 Support for Enhanced User Interface. 

AP7.1 
voice interaction, pre-defined commands, and 

natural language 
Fulfilled 

(see Form AP 7.1) 

AP7.2 
gesture interaction, at least with pre-defined 

gestures 
Fulfilled 

(see Form AP 7.2) 

AP7.4 multimodal interaction, free input compositions 
Fulfilled 

(see Form AP 7.4) 

AP7.6 multi-user identification support 
Fulfilled 

(see Form AP 7.6) 

AP7.7 multi-user interaction support 
Fulfilled 

(see Form AP 7.7) 



SBTVD Forum - Testing and Evaluation Report: TV 3.0 Project - Application Coding 03 December 2021 

Page 366 of 366 

use case minimum technical specification fulfillment 

AP10 Protect user privacy. AP10.2 
compliance with Brazilian General Personal 
Data Protection Act (Law nº 13.709/2018) 

Partially fulfilled 
(see Form AP 10.2) 

AP14 Support for Immersive TV. AP14.1 
sensory effects (lighting, temperature, wind, 

scents, vibration) 
Fulfilled 

(see Form AP 14.1) 
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