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Summary
The ITU-T/ISO/IEC Joint Video Experts Team (JVET) is a group of video coding experts from the ITU-T Study Group 16 Visual Coding Experts Group (VCEG) and ISO/IEC JTC 1/‌SC 29/‌WG 5. The parent bodies of the JVET are ITU-T WP3/16 and ISO/IEC JTC 1/‌SC 29. JVET is chaired by Jens-Rainer Ohm (contact information in the list of authors)
It is further noted that the unabbreviated name of JVET was formerly known as “Joint Video Exploration Team”, but the parent bodies modified it when entering the phase of formal development of the Versatile Video Coding (VVC) and Versatile Supplemental Enhancement Information Messages for Coded Video Bitstreams (VSEI) standards. Furthermore, starting from the twentieth meeting, work items which had originally been conducted by the Joint Collaborative Team on Video Coding (JCT-VC) during 2010-2020 were continued to be conducted in JVET as a single joint team, as negotiated by the parent bodies. The same is the case for other joint teams whose work had previously been continued by JCT-VC, namely the Joint Video Team (JVT, 2001-2009), and the Joint Collaborative Team on 3D Video Coding Extension Development (JCT-3V, 2012-2016).
This document introduces IT systems and resources maintained by JVET for effective progression of its work. This includes communication practices, software, conformance testing suites, and test materials.
Communication practices
All documents of JVET can be found at https://jvet-experts.org/. It was noted that the previous site http://phenix.int-evry.fr/jvet/ (containing documents of JVET meetings 1-20) is still accessible, but was converted to read-only. Likewise, documents of the other joint teams are accessible under http://phenix.int-evry.fr/jct/, http://phenix.int-evry.fr/jct3v/, and https://www.itu.int/wftp3/av-arch/jvt-site/.
All these sites are openly accessible. However, if you want to submit a contribution to the next JVET meeting, it is necessary to register as a user (this may take some time, as there is a process of authorization involved). Once you are a registered user, you can register and subsequently upload your contribution. A template document is available at the site https://www.itu.int/wftp3/av-arch/jvet-site/ in the folder of the respective meeting. As an example, for the 28th meeting, this would be https://www.itu.int/wftp3/av-arch/jvet-site/2022_10_AB_Mainz/JVET-ABXXXX.docx. It is mandatory using this template and following the instructions given in that document. Please further note that after uploading, the document will not immediately be available to other experts. It first needs to be approved by the chair. The chair will contact you via email if some problem was found with your uploaded document, in which case he would reject the uploaded version to prevent its public availability. You may also ask the chair yourself to reject an uploaded version in case you find an error afterwards.
JVET email lists are managed through the site https://lists.rwth-aachen.de/postorius/lists/jvet.lists.rwth-aachen.de/, and to send email to the reflector, the email address is jvet@lists.rwth-aachen.de. Only members of the reflector can send email to the list. However, membership of the reflector is not limited to qualified JVET participants.
It is emphasized that reflector subscriptions and email sent to the reflector must use real names when subscribing and sending messages, and subscribers must respond to inquiries regarding the nature of their interest in the work. All discussions (including those on AVC, HEVC, VVC, CICP, etc.) shall be conducted on the JVET reflector rather than any of the old reflectors (including JVT, JCT-VC, and JCT-3V) which are retained for archiving purposes. Archives can be found after logging in to the site mentioned in the previous paragraph for the JVET list, and on the corresponding sites https://lists.rwth-aachen.de/postorius/lists/jct-vc.lists.rwth-aachen.de/ for the JCT-VC list, https://lists.rwth-aachen.de/postorius/lists/jct-3v.lists.rwth-aachen.de/ for the JCT-3V list, and https://lists.rwth-aachen.de/postorius/lists/jvt-experts.lists.rwth-aachen.de/ for the JVT list.
When JVET related meeting activities or events are conducted online, (usually via Zoom teleconference meeting), the following rules have been established:
· Use the “hand-raising” function to enter yourself in the queue to speak (unless otherwise instructed by the session chair). If you are dialed in by phone, request your queue position verbally. The online queue will be interleaved with the room queue, though it may not always be guaranteed that the sequence perfectly follows the sequence by which hand raising occurred.
· Stay muted unless you have something to say. People are muted by default when they join and need to unmute themselves to speak. The chair may mute anyone who is disrupting the proceedings (e.g. by forgetting they have a live microphone while chatting with their family or by causing bad noise or echo).
· Identify who you are and your affiliation when you begin speaking. The same applies for speakers in the room to let online participants know who is speaking.
· Use your full name and company/organization and country affiliation in your joining information, since the participation list of Zoom would also be used to compile the online part of attendance records.
· Turn on the chat window and watch for chair communication and side commentary there as well as by audio.
· Generally do not use video for the teleconferencing calls in order to avoid overloading people’s internet connections; enable only voice and screen sharing.
· Extensive use of screen sharing is encouraged, to enable participants to view the presented material and the meeting notes. At times, multiple sources of screen sharing may be enabled, so it may be necessary for participants to understand that this is happening and to understand how to select which one they want to watch.
[bookmark: _Hlk120812387]It is an established practice that during every JVET meeting that the notes recorded during the sessions are made available and usually updated on a daily basis. The latest version of the notes can be found at the site https://www.itu.int/wftp3/av-arch/jvet-site/ in the folder of the respective meeting. As an example, for the 28th meeting, this would be https://www.itu.int/wftp3/av-arch/jvet-site/2022_10_AB_Mainz/. The latest version of the notes would be document JVET-AB_notes_d*.docx, where * stands for the highest number or capital letter. Meeting notes use Microsoft Word’s changemark mode, such that it is straightforward to determine which aspects were discussed on which day of the meeting.
From the side of the ISO/IEC JTC 1/‌SC 29 parent body, JVET is also known as WG 5. For those who are registered members of WG 5, the following web sites are also relevant, which are password protected (password to be obtained via official ISO channels):
· https://dms.mpeg.expert/ is a site containing WG 5 input and output documents (with input documents being copies of the corresponding JVET documents), as well as those of other MPEG working groups.
· https://sd.iso.org/ is a site from which you retrieve WG 5 output documents, manage organizational tasks related to your committee membership, register for meetings, etc.

[bookmark: _Ref123670844]Software
Reference and exploration software is developed using the git distributed version control system. Software repositories are hosted on a GitLab server, which is located at https://vcgit.hhi.fraunhofer.de
The registration and development workflow is documented at:
https://vcgit.hhi.fraunhofer.de/jvet/VVCSoftware_VTM/wikis/VVC-Software-Development-Workflow
Although the development process is described in the context of the VTM software, it can be applied to all other software projects hosted on the GitLab server as well.
The following reference software packages are being developed:
· VTM (VVC): https://vcgit.hhi.fraunhofer.de/jvet/VVCSoftware_VTM
· HM (HEVC): https://vcgit.hhi.fraunhofer.de/jvet/HM
· SHM (SHVC): https://vcgit.hhi.fraunhofer.de/jvet/SHM
· HTM (3D-HEVC, MV-HEVC): https://vcgit.hhi.fraunhofer.de/jvet/HTM
· JM (AVC): https://vcgit.hhi.fraunhofer.de/jvet/JM
· JSVM (SVC): https://vcgit.hhi.fraunhofer.de/jvet/jsvm
· JMVC (MVC): https://vcgit.hhi.fraunhofer.de/jvet/jmvc
· 3DV-ATM reference software (3D-AVC): https://vcgit.hhi.fraunhofer.de/jvet/3dv-atm
The following packages are developed for use in combination with reference software:
· 360Lib (for HEVC and VVC): https://vcgit.hhi.fraunhofer.de/jvet/360lib
· HDRTools: https://gitlab.com/standards/HDRTools
The following exploration software packages are developed:
· ECM: https://vcgit.hhi.fraunhofer.de/ecm/ECM
· NNVC: https://vcgit.hhi.fraunhofer.de/jvet-ahg-nnvc/VVCSoftware_VTM
· SADL library for NNVC: https://vcgit.hhi.fraunhofer.de/jvet-ahg-nnvc/sadl
Read access to all listed git repositories is public. For contributing to the software, users must register for an account and ask the software coordinators to convert it to an “internal” account. After conversion, the target repository can be forked into the personal project space and “merge requests” can be used to contribute software changes.
Reference software is aligned with the associated video coding standard. Technical changes to the decoder need to be proposed to the appropriate standard. Algorithmic changes to the encoder, that have influence on coding performance shall also be proposed to a JVET meeting. Software shall be provided by proponents for all adopted technical proposals within one meeting cycle. Smaller optimizations, bug fixes and cleanups don’t need to be proposed and inclusion into the software will be decided by the appointed software coordinators. The software coordinators review all merge requests and decide whether the code is ready to be merged according to the software development guidelines.Software development guidelines can be found in the following documents:
· JVET-N1003 Guidelines for VVC reference software development [K. Sühring]
· JCTVC-H1001 HEVC software guidelines [K. Sühring, D. Flynn, F. Bossen (software coordinators)]
It is noted that the software implementation packages developed by JVET or the former joint groups come with a software copyright license header based on the BSD license with a preceding sentence declaring that other contributor or third party rights, including patent rights, are not granted by the license. This has been recorded in N 10791 of the 89th meeting of ISO/IEC JTC 1/‌SC 29/‌WG 11, and has been agreed upon by both parent bodies of JVET. Both ITU and ISO/IEC will be identified in the <OWNER> and <ORGANIZATION> tags in the header. It is further noted that software packages or parts thereof might have been publishes or may be published by ITU-T and ISO/IEC as example implementations of a video coding standards, and for use as the basis of products to promote adoption of such technology.
Conformance test data
The procedure to exchange the bitstream (ftp site, bitstream files, etc.) is specified in Sec 2 “Procedure” of JVET-R2008. The ftp and http sites for downloading bitstreams are
· VVC:
	ftp://ftp3.itu.int/jvet-site/bitstream_exchange/VVC 
	https://www.itu.int/wftp3/av-arch/jvet-site/bitstream_exchange/VVC/
· VVC operation range extensions:
	ftp://ftp3.itu.int/jvet-site/bitstream_exchange/VVCv2 
	https://www.itu.int/wftp3/av-arch/jvet-site/bitstream_exchange/VVCv2

The ftp site for uploading bitstream file is as follows.
	ftp://ftp3.itu.int/jvet-site/dropbox/
	(user id: avguest, passwd: Avguest201007)
If using FileZilla, the following configuration is suggested: 

[image: ]
In the Filezilla Edit  Settings  Connection menu, it may also be necessary to set the minimum TLS level to 1.0.
Ed. note: This should be made more complete regarding conformance bitstreams of HEVC at least
Bug tracking
Three different bug tracking system are currently used:
· Mantis bug tracker for the JM (AVC) reference software
· Trac bug tracker for HEVC and VVC related specification text, reference software and conformance specification
· GitLab integrated bug trackers for all other software projects including exploration work
Registration is required for reporting bugs. Each of these tracking systems uses separate accounts. All Trac instances share the same accounts, but registration is only available at the HEVC bug tracker at https://hevc.hhi.fraunhofer.de/trac/hevc
The appropriate bug tracker for software projects can be found going to the software repository listed in section 3 and following the link titled “issues” or “custom issue tracker” in the left side menu.
Specification issues can be reported to the following trackers”
· for VVC at https://jvet.hhi.fraunhofer.de/trac/vvc
· for HEVC at https://hevc.hhi.fraunhofer.de/trac/hevc
· for MV-HEVC and 3D-HEVC at https://hevc.hhi.fraunhofer.de/trac/3d-hevc
· for SHVC at https://hevc.hhi.fraunhofer.de/trac/shvc
Conformance issues can be reported
· for VVC at https://jvet.hhi.fraunhofer.de/trac/vvc

Test sequence materials
[bookmark: _GoBack]The test sequences used by JVET (and previous joint groups such as JCT-VC, JCT-3V, and JVT) for CTC, as well as test sequences used for other purposes (e.g., calls for proposals or core experiments), are available on ftp://jvet@ftp.ient.rwth-aachen.de (accredited members of JVET may contact the JVET chair for login information). A mirror of this site is provided at  with the same login ID but a different password.
Due to copyright restrictions, the JVET database of test sequences is only available for purposes of developing video compression standards of ITU-T and ISO/IEC.
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