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About me

• Works at Asymptotic

• Open source software consulting

• Multimedia frameworks and low level softwares
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What is this talk about?

• Brief about the project

• GStreamer components used

• Challenges & learnings
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The requirement

• Build an AES67 compliant application

• Interoperable with remote AES67/RTP devices

• Send and receive mulitcast streams

• Scalable

• Low latency

• Use resources optimally
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What is AES67?

• Standard for audio over IP and Ethernet

• Interoperability - IP based audio systems

• RTP - L16 or L24 audio format/bitdepth

• PTPv2

• UDP Multicast/Unicast

• 125 us < Latency < 4ms

• Upto 120 audio channels
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How does the GStreamer pipeline look?
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With multiple senders and receivers
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... and there were a few challenges and learnings
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1. Late packet delivery

9



Late packet delivery

Cause : Low timer resolution

• Default global value for the Windows is 15.625ms.

• Sender threads waking up unpredictably (anytime between 1ms and ~16ms)

• Not suited for real-time use cases
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Late packet delivery

Granularize the timer

• timeBeginPeriod  to specify desired timer resolution - 1ms at best

◦ gst-launch-1.0  also uses this to set 1ms resolution in Windows

• Better, but not quite there
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Late packet delivery

GCond wait time is 1ms??!

/* gstsystemclock.c*/
#if defined (G_OS_WIN32)
/* min wait time is 1ms on windows with GCond */
#define CLOCK_MIN_WAIT_TIME GST_MSECOND
#else
/* min wait time is 1us on non-windows with GCond */
#define CLOCK_MIN_WAIT_TIME GST_USECOND
#endif

...

...

/* get the time of the entry */
  entryt = GST_CLOCK_ENTRY_TIME (entry);

/* the diff of the entry with the clock is the amount of time we have to
   * wait */
  diff = GST_CLOCK_DIFF (now, entryt);

if (G_LIKELY (diff > CLOCK_MIN_WAIT_TIME)) {
    ...
            GST_SYSTEM_CLOCK_ENTRY_WAIT_UNTIL ((GstClockEntryImpl *) entry,
            mono_ts * 1000 + diff);
    ...
  }
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Late packet delivery

Reduced clock wait threshold

• CLOCK_MIN_WAIT_TIME  to 0.5ms in the GstSystemClock

• Significant improvement with resolution 1ms and wait threshold 0.5ms
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Late packet delivery

Things can get better

• There are a few packets that are still late

• What can be done with improve the latency further?

• Is it possible get a sub millisec latency at all?

• Another (internal) API NtSetTimerResolution  can set resolution up to 0.5ms

• Attempt WaitableTimers  in the place of GCond  in GstSystemClock
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2. High CPU usage
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High CPU usage

Cause: Frequent receiver wakeups

• They get a packet every 1ms - udpsrc  wakes up immediately

• Opposite of the previous case - the receivers can afford to sleep longer

• recvmmsg  could solve this but udpsrc  implements only recvmsg
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High CPU usage

ts-udpsrc  came to rescue

• The context-wait  set at 10ms helped to sleep longer and collect more

packets in one go

• Also the context sharing by all ts-udpsrc element helped optimize the usage

• Reduced the CPU usage to half of what udpsrc  consumed

• This has no side effect on the application because it currently consumes 20ms

sized buffers at a time
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High CPU usage

Plan to optimise the senders

• Use the threadshare  elements

◦ to make the thread waits more uniform and reduce the jitter as much

possible from the application

◦ context sharing between the sinks can be effective too
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3. Cerbero versus System updates
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Cerbero vs System updates

• Usual suspect - Python updates

• Bugs from MSVC a few times

• Beginner rule - do not change anything in MSYS2 environment by hand

• Cerbero devshell env ==  MSYS2 env !=  Windows env
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Thank you
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