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slide 1 За какво става въпрос?

Това е лекция за видео-кутията, която използвахме, за да пускаме видео на FOSDEM 2025, 2026, FOSSASIA 2025 и която тестваме на гърба на разни други конфереции :)

(резюме)

През последните години конференцията FOSDEM (безплатно събитие за разработчици с отворен код в Европа) сглоби собствена система за видеозапис и стрийминг. Стриймваме в 30 стаи с видео екип, който е по-малко от 30 души. Текущата ни версия е много забавна и бихме искали да споделим с всички как изглежда, какво може да прави и колко забавна и хакваема е. Ще разкажем за системата и ще разгледаме какво има в тези странни кутии, които може би сте виждали.

Проектът е изцяло с отворен код софтуер и хардуер и всичко е достъпно в GitHub хранилищата на FOSDEM.




slide 2 TL; DR


	https://github.com/FOSDEM/video

	https://github.com/FOSDEM/infrastructure

	https://github.com/FOSDEM/video-fazantix

	https://github.com/MartijnBraam/c2



Ако не ви е интересно да ме слушате, но искате да разгледате, всички неща, свързани с videobox-а - дизайни на хардуера, инструкции за сглобяване, код, ansible рецепти - са в тези две repo-та. Забавлявайте се :)




slide 3 Не е черна магия


	Този слайд се повтаря и накрая

	Водил съм този разговор с доста хора, та:

	Не е трудно

	Мога да ви покажа source-овете и колко прости са повечето неща

	Кутията не хапе и (вече) не се пали

	(все пак си пазете пръстите от вентилаторите)




	Хакваема е и е направена да се хаква.



Една от идеите на лекцията е да покаже колко удобна и лесна е кутията за всякакво събитие - за streaming, запис и т.н., но преди това има едно по-важно нещо, за което искам да разкажа.

Това не е трудно.

Това, което ще видите в презентацията и каквото сме направили е работа няколко леко побъркани човека. Не знаехме, че някои неща са трудни не ни пукаше, просто пробвахме, за да видим какво ще се случи. Имаше проблеми, грешни отклонения, но както виждате, имаме нещо работещи и мисля, че всички хора с желание биха могли да се справят.

Това е и една отпричините да даваме source на всичко - за да може хората да се учат от него, да си играят, да го ползват и т.н.. Създаването на такива проекти си е съвсем възможно, имам даже любим виц по темата (който се надявам тук да се получи по-добре, отколкото в Банкок, където не го разбраха особено):

The mathematician Dantzig as a student was late for one lecture, came in the lecture room after everyone had left, and saw two mathematical problems written on the blackboard. He thought that those were homework, wrote them down, and went home. On the next day, he was a bit early, went to the professor and said: “From the homework yesterday, I managed to solve the first one, but I’m having trouble with the second one” “What homework?” “The two problems that were written on the board” “But… but… those were examples of unsolvable problems!”

So, seriously. When you look at the box, you shouldn’t think “wow, what great thing/product”. You should be thinking “I can make one better/I can make it better”.




slide 4 Не се притеснявайте да експериментирате

And to show what we’ve been through (because people see only the end result) - here is an example of a setup for part of the development. It loks scary, feels like it can catch fire if you touch anything, and is so far from what you see in the box.




slide 5 Трудно ще стане нещо по-страшно от това

And this is a temporary version of the power board. I am not sure if you can see it very well, and I’m not sure you would want to see this horrible contraption. You should not be afraid to make things like this and experiment. Yes, it takes time, yes, it sometimes catches fire, but when that happens you just put out the fire and think of a new way forward. In the end it works!:)

Seriously. Experiment and do stupid things. This is how people learn.

(I’ve heard that there are some really smart people that learn from other people’s mistakes, but at least I need to make my own:) )




slide 6 Какво е FOSDEM


	Free and Open-source Developer’s European Meeting

	не нося отговорност за името, аз съм само доброволец :)




	8000+ посетители

	2 дни

	1100 лекции

	30 паралелни потока

	по-малко от 30 видео доброволци :)



To explain where all this comes from, a few short words about FOSDEM - it’s the largest open-source event in Europe. It gathers some thousands of people in a cold, windy and rainy place with good beer to present and discuss all kinds of open-source projects. It’s a bit crazy, with 30 parallel tracks and more than a thousand talks.

And I’m really happy to be a part of it. It’s one of the things that I participate in that no other group does, and that’s mostly because nobody is crazy enough :)




slide 7 Какъв точно е проблемът?


	Както казва предишният слайд, 30 доброволеца и 30 потока паралелно

	Кампусът е над 160.000 кв.м.

	Имаме достъп за подготовка само деня преди това, за около 10 часа

	мижав бюджет




Така че:




	Трябва ни нещо, което се скалира лесно

	Пълен remote достъп и контрол

	Нещо, което да сложим и просто да работи

	Което не е скъпо



So, large event, large venue (multiple buildings), only half a day for the setup. We have next to no manpower and no time :) . We want to have working video, because there are a lot of lazy people around the world that don’t feel like traveling to FOSDEM, and rooms are often so full that people sit outside and watch the streams.

And, FOSDEM is a completely open and free event, we can’t just throw money at the problem and have a setup that would cost a few million dollars.




slide 8 Как изглежда отдалече

This is the overall architecture of the video at FOSDEM. We capture the camera and the presenter’s slides, they get sent to a video mixer, which mostly creates a picture-in-picture stream. That stream gets sent to the outside world to see, and gets recorded so it can be reviewed later.

A few things in this setup we didn’t finish for this year, like audio transport over the network (which would’ve saved us one long cable per room), but there’s always next year :)

This setup scales really well - we’ve done FOSDEM with between 20 and 30 rooms, and are pretty confident it would scale to a hundred or more. We manage to set the up in half day with 7-8 teams with 3 people each, and to tear it down after the event in three hours.

Not having too many people, we prioritize the ease of setup and operation. We’re also lazy :)

And such an event requires a tremendous amount of computing power to mix the video…




slide 9 Голям сериозен data center

… just kidding. 10-year old laptops can deal with that without any issues :) You can also see them here in the racks (Ikea wine racks). These machines run software called “voctomix”, developed in Python by c3voc and which does some magic with gstreamer.




slide 10 Количество код

Totals grouped by language (dominant language first):
sh:             546 (36.62%)
python:         372 (24.95%)
javascript:       294 (19.72%)
php:            229 (15.36%)
perl:            50 (3.35%)

Total Physical Source Lines of Code (SLOC)                = 1,491

Remember the slide with “this is not hard”?

To show how much code we’ve written to run all that infrastructure above, I ran the tool that counts lines of code, and when I removed one external javascript library, this is what’s left. With 1500 lines of code you can run the video of one of the largest conferences there is.

There’s a bit more code in the firmware for the hardware and few other external things, but the above is enough for almost everything.




slide 11 Кратка история - Videobox 1

For 7-8 years we used this, but it was getting old (and some of the wood a bit moldy). It was a combination of a Banana PI, sata SSD, small switch, one BMD recorder (device that captures HDMI and gives it over USB), and for half of the boxes, a scaler - something that you can plug any laptop in and it’ll be able to change the signal to something that we can use.

The last part is always a problem, because laptops do weird things. Not to mention Macbooks.




slide 12 Кратка история - Videobox 2

As the old boxes were breaking down, we made a stopgap measure - a laptop, and a capture card, in a transportable form-factor. This worked relatively well for 2024, but was larger than we liked, and the laptops we got for cheap had USB issues (which were fixed in a newer version of the laptop, but that did not have Ethernet ports).

You can see it on this picture in action - it’s the laptop with purple background and the box below it.

This worked pretty well, but was a bit unwieldy, and the box itself was almost empty. We couldn’t come up with a way to put the laptop in, so we started looking at options.




slide 13 Кратка история - задаващо се забавление

Then, Martijn Braam visited us during the 2024 event and metioned “you know, I’ve made a stand-alone open-source audio mixer, it’s a simple board and a chip”. We thought we can use it and get rid of the mixers we carry around, some cables, etc.




slide 14 Старши кадър

Here’s a picture of someone from our senior staff, responsible for the design of the power board and a lot of the low-level hardware and assembly. As you see, he has all the tools needed for the job. He was the other person really interested in designing hardware.




slide 15 И текущата, videobox 2.5

And if we have to say what were the driving words behind the project, it was this. We wanted something that doesn’t cost too much, that we can make in large amounts and that could do all the weird things we wanted.




slide 16 Да накараме това да може да прави всичко


	Трябва да захранваме платките вътре - нека направим захранваща платка

	Можем ли да го препроектираме, за да има и изолирано захранване?

	Имаме няколко микрофонни приемника, захранвани през USB

	Контролируеми портове за захранване




	Всъщност можем ли да да приемаме микрофоните директно?

	Те са DECT, та сложихме слот за приемник в миксера




	Нуждаем се от 5-портов switch, с един порт отзад. Би трябвало да е лесно да си го направим? :)

	Така и така го имаме, можем ли да го накараме да прави и VLAN-и и да наблюдава портовете?




	Ако можехме да накараме кутията да ходи сама до стаята и да се включва сама, щяхме да го направим

	HDMI capture, който е готова платка?

	В момента мислим open-source заместник






The thing is, as soon as you start to make your own hardware, you start to get greedy and ask “what else can we do?”.There are so many interesting things you can add, to handle tasks that you were doing with extra hardware or software before.

So the first is trivial, we need to power things inside, so you design your own power board.

Then, we have microphone receivers. They are battery-powered, but can also be powered via USB. So now we have 4 charging ports (and we can turn them off and on from software).

And for crazy ideas, why not design a radio INSIDE the box, that can just receive wireless microphones? Turns out that is pretty much possible, we didn’t have the time for it and there were some snags… But even to me this sounds crazy.

And well, in the end, how hard would it be to design a network switch? Turns out, not that hard. We needed just one revision to make it work, and a few days ago, just becase we can, we added initial support for VLANs in the switch - so that can actually do interesting network topologies.




slide 17 Ръчкахме го доста време …

vasil@kvothe:~/fosdem/video$ git log --oneline hardware |wc -l
319
vasil@kvothe:~/fosdem/video$ git log --oneline hardware |sort -R |head
d4412f0 box_firmware: cleanup network switch-related code and naming
fab8318 baseplate: make it a bit shorter to fit in the case
0b5d2bd power_board: minor cosmetic fix
dee4c29 corrected mirroring of mirror screen bracket for easier printinging
659c217 power_board: BIGGER inductors
7d50816 power_board: finalise all footprints
0d2fc4d baseplate: some final touches
3cc7bd5 fix powerboard labels
fc97652 assembly: another experiment
6285a01 audio_board: extract display state

This is the part in movies where there’s montage with a music background. We worked on different pieces through the summer of 2024, a few months ago…




slide 18 Почнахме да я сглабяме….

We started assembling it. This is a simple assembly flow chart :) Might look daunting, but it actually took just two-three weekends and about 10 people to assemble, provision and test 70 boxes.




slide 19 Сглобихме я ….

And because we were running late, this mostly happened in the weekend between Christmas and New Year. Not sure how to translate this to you, but let’s say we were the only people working in the country…




slide 20 И направихме FOSDEM 2025 (и 2026) с нея!

We got the boxes ready somewhere mid-January, and ran FOSDEM 2025 with them 2 weeks later. And it worked. We still can’t believe it did. We even managed to do a talk there about the box itself :) And yes, much like this very talk, we had the idea of actually having a talk, less than 24h before.




slide 21 Вътрешности

This is how the box looks on the inside. I’ve left a few of them open while running, so you can all see them.

There are two boards that we did not design: a Raxda X4 (an Intel-based single board computer) and a MS2131-based HDMI capture device with a loop out (but we’re working on that one).

The rest is: An audio mixer with three inputs and two outputs. So you can have three microphones (enough for almost everything), one output to your camera and one to the room sound system. We needed a microcontroller with USB support, so we added an off-the-shelf Teensy on top of it.

An ethernet switch, so you can also connect other boxes and devices to the network (and build your own network). I’m actually afraid to show the topology we have right now in this venue :)

A power board powers the other boards, and provides the external charging ports. Plus it controls the fans, has a temperature sensor, controls the pass-through USB port to the radxa and more.

And a handful of breakout boards, to be able to cable things up neatly.




slide 22 Вариант с едина кутия за малки инсталации


	Не всеки може да има една и съща инфраструктура и камери

	За по-малки инсталации - USB камера, един-два микрофона о готово

	Това, което имаме тук в момента, е почти същото

	Ще бъде бъдещият setup за FOSDEM 2027

	И където още успеем да го пробваме :)






If you take a look in the training rooms, you’ll see an interesting modification of the setup. It uses an USB camera, has a single box, and can do all video and video mixing in that single box. So one box like this, one cheap camera, microphones, and you can record & stream a room pretty quicky.

This is still under development (I made a few fixes in the last few days, and there’ll be more). Its current interface is “SSH into it and run commands”, which is not easy for most people. But, this is also being worked on, so at some point there will be even an user-friendly box :)




slide 23 Други идеи, които имаме


	пускане на синхронизирано аудио в реално време по мрежата (излъчване (или включване) на аудио отвсякъде)

	вграден безжичен микрофонен приемник

	наслагване на картина върху HDMI изхода

	излъчване на разговор, който се случва в стая А, към стая Б

	Intermission (програма, съобщения, обратно броене за lightning talk-ове, …)

	автоматизиран контрол на усилването на звука и потискане на шума или микрофонията

	дистанционно управление през Bluetooth или Wi-Fi



Of course, we are not even remotely close to what we want. There are so many ideas than those just listed here, and even some of these were thought up while we were writing this presentation, and I can’t wait to show it to the rest of the team.

I really hope they don’t lynch me.




slide 24 КАМЕРА!




slide 25 Приемаме patch-ове!


	Например още работим по web интерфейса



These are two things from our TODO, as an example. As an open-source project, we welcome patches :)




slide 26 Ако организирате събития…


	Намират ни се кутии в повече (съвсем нарочно)

	Има варианти да ви дадем назаем

	Или може да се включите в разработката :)



We have tried to make sure this is useful not just to us. The boxes, the software around them, the overal ideas can be useful to everyone who does events or video for events, and should be possible to do video streaming and recording in an easy, stable way with a good quality. You won’t get the very nice features (like a multi-camera setup, drones taking photos from above, etc.), but you will have the sound, the presentation, the lecturer visible and recordings which would be usable to everyone that has not being able to attend.

FOSDEM lends this stuff, and we’re happy to explain how to use it. You can also build your own and we can help with the specifics if needed (but everything should be in the repo anyway).

And we can always use more contributors :)




slide 27 Не е черна магия


	Спомняте ли си тоя слайд?

	Водил съм този разговор с доста хора, та:

	Не е трудно

	Мога да ви покажа source-овете и колко прости са повечето неща

	Кутията не хапе и (вече) не се пали

	(все пак си пазете пръстите от вентилаторите)




	Хакваема е и е направена да се хаква.



Remember this slide? Do not be afraid to hack. Do not think this is something extremely complex and impossible to do to. You just need to start.

Please do :)




slide 28 Въпроси?


Questions?
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