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Well behaved traffic on a single lane
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*  Bursty traffic
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12 packets arrive at linerate of 10
Gbps at the switch. Those packets
willl be serialised and put on the




Buffer will be used to store the
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bytes that don’t fit the output due

to speed limitations.
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Buffer will be used to store the
bytes that don’t fit the output due
to speed limitations.©
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Packet Delay Variation
results In;

Increased Latency
Dropped Packets



Thou shalt not
drop any packet
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Nor at the sender, nor in the network, nor at the receiver side




In order not to drop any
packet, SMPTE ST 2110-21
dictates boundaries to packet
jitter for 2110-20 IP traffic
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* Leaky bucket to be measured ST 2110-20
at sender side. Sender
e Packets are thrown in this
virtual leaky bucket
* The bucket is drained at a Crax
certain drain rate
 Results in well behaved IP
traffic CinsT
* There shall not be more
packets in the leaky bucket as
defined by CMAX Drain Rate = 1/Tpgan (Packets / second)
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Egress total 3.2 Tbps Cmax 4
Btotal 16 MB

Ractive 96%

Beta 11

Usage of Egress (1/Beta) and 100% of memory
1/Beta 90%| 80%] 70%| 60%] 50%| 40%| 30% 20%] 10%
4.855E-05 5.461E-05 6.242E-05 7.282E-05 8.738E-05 1.092E-04 1.456E-04 2.185E-04 4.369E-04

20599.37 18310.55 16021.73 13732.91 11444.09 9155.27 6866.46 4577.64 2288.82

Resolution [Hz  [Npackets Packetrate C
720 50 1614 80700 4 5 5 7 8 11 17 35
720 60| 1614 96840 4 5 6 7 8 10 14 21 42
1080 50 3631 181550 8 9 11 13 15 19 26 39 79
1080 60 3631 217860 10 11 13 15 19 23 31 47! 95
2160| 50 14522 726100 35 39 45 52 63 79 105 158 317
2160| 60 14522 871320 42 47 54, 63 76 95 126 190 380
2160| 100 14522 1452200 70 79 90 105 126 158 211 317 634
2160 120 14522 1742640 84 95 108 126 152 190 253 380 761

Resolution |Hz B Bgap #Streams
720 50| 0.93 0.96 2655 2323 1991 1659 1327 996 664 332
720 60| 1.11 1.16 2489 2212 1936 1659 1383 1106 830 553 277
1080 50 2.09 2.17 1328 1180 1033 885 738 590 443 295 148
1080 60 2.50 2.60 1106 983 861 738 615 492 369 246 123
2160 50 8.34 8.68 332 295 258 221 184 148 111 74 37
2160 60 10.01 10.41 277 246 215 184 154 123 92 61 31
2160 100 25.00 26.00! 111 98 86 74 62 49 37 25 12
2160| 120 48.05 49.97 58 51 45 38! 32 26! 19 13 6
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Egress total 3.2 Thps Cmax
Btotal 16 MB

Ractive 96%

Beta 1.1

Usage of Egress (1/Beta) and 100% of memory
1/Beta 90% 80% 70%] 60%] 50%] 40% 30% 20% 10%
4.855E-05 5.461E-05 6.242E-05 7.282E-05 8.738E-05 1.092E-04 1.456E-04 2.185E-04 4.369E-04

20599.37 18310.55 16021.73 13732.91 11444.09 9155.27 6866.46 4577.64 2288.82

Resolution |Hz Npackets Packetrate C
720 50 1614 80700 17 35
720 60| 1614 96840 21 42
1080f 50 3631 181550 19 26 39 79
1080[ 60 3631 217860 19 23 31 47 95
2160| 50 14522 726100 35 39 45 52 63 79 105 158 317
2160 60 14522 871320 42 47! 54 63 76 95 126 190 380
2160 100 14522 1452200 70 79 90 105 126 158 211 317 634
2160 120 14522 1742640 84 95 108 126 152 190 253 380 761

Resolution |Hz B #Streams
720 50 0.93 664 332
720 60 1.11 553 277
1080f 50 2.09 295 148
1080f 60 2.50 246 123
2160 50 8.34 74 37
2160 60 10.01 10.41 277 246 215 184 154 123 92 61 31
2160 100 25.00 26.00! 111 98 86 74 62 49 37 25 12
2160| 120, 48.05 49.97 58 51 45 38! 32 26! 19 13 6
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Egress total 3.2 Thps Cmax l 16 ‘
Btotal 16 MB

Ractive 96%

Beta 11

Usage of Egress (1/Beta) and 100% of memory
1/Beta 90%| 80%] 70%| 60%] 50%| 40%| 30%| 20%] 10%
4.855E-05 5.461E-05 6.242E-05 7.282E-05 8.738E-05 1.092E-04 1.456E-04 2.185E-04 4.369E-04

20599.37 18310.55 16021.73 13732.91 11444.09 9155.27 6866.46 4577.64 2288.82

Resolution [Hz  [Npackets Packetrate C
720 50 1614 80700 17, 35
720 60| 1614 96840 21 42
1080[ 50 3631 181550 19 26 39 79
1080[ 60 3631 217860 19 23 31 47 95
2160| 50 14522 726100 35 39 45 52 63 79 105 158 317
2160| 60 14522 871320 42 47 54 63 76 95 126 190 380
2160| 100 14522 1452200 70 79 90 105 126 158 211 317 634
2160 120 14522 1742640 84 95 108 126 152 190 253 380 761

Resolution [Hz B #Streams
720 50| 0.93 664 332
720 60| 1.11 553 277
1080( 50 2.09 295 148
1080[ 60 2.50 246 123
2160| 50 8.34 74 37
2160 60 10.01 10.41 277 246 215 184 154 123 92 61 31
2160 100 25.00 26.00! 111 98 86 74 62 49 37 25 12
2160| 120 48.05 49.97 58 51 45 38 32 26 19 13 6
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Egress total Cmax
Btotal
Ractive

Beta

Usage of Egress (1/Beta) and 100% of memory
1/Beta 90%| 80%] 70%| 60%] 50%| 40%| 30% 20%] 10%
1.942E-04 2.185E-04 2.497E-04 2.913E-04 3.495E-04 4.369E-04 5.825E-04 8.738E-04 1.748E-03

5149.84 4577.64 4005.43 3433.23 2861.02 2288.82 1716.61 1144.41 572.20

Resolution [Hz  [Npackets Packetrate C
720 50 1614 80700 17 20 23 28 35 47 70 141
720 60| 1614 96840 18 21 24 28 33 42 56 84 169
1080 50 3631 181550 35 39 45 52 63 79 105 158 317
1080 60 3631 217860 42 47 54 63 76 95 126 190 380
2160| 50 14522 726100 140 158 181 211 253 317 422 634 1268
2160| 60 14522 871320 169 190 217 253 304 380 507 761 1522
2160| 100 14522 1452200 281 317 362 422 507 634 845 1268 2537
2160 120 14522 1742640 338 380 435 507 609 761 1015 1522 3045

Resolution |Hz B Bgap #Streams
720 50| 0.93 0.96 2655 2323 1991 1659 1327 996 664 332
720 60| 1.11 1.16 2489 2212 1936 1659 1383 1106 830 553 277
1080 50 2.09 2.17 1328 1180 1033 885 738 590 443 295 148
1080[ 60 2.50 2.60 1106 983 861 738 615 492 369 246 123
2160 50 8.34 8.68 332 295 258 221 184 148 111 74 37
2160 60 10.01 10.41 277 246 215 184 154 123 92 61 31
2160 100 25.00 26.00! 111 98 86 74 62 49 37 25 12
2160| 120 48.05 49.97 58 51 45 38! 32 26! 19 13 6
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How to measure Cg1?

* Need an accurate timestamp in each Ethernet frame
* Need to Reconstruct the drain rate
e (Calculate the instantaneous watermark
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 Use Accurate Timestamp
 Drainrate =1/ (( Tframe / Npackets ) / Beta )
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Bits .
wvucut_ﬂ:h:u (01:00%

nsequent rtp

of a given capture, you need to 100k at three €O
n the average timestamp difference. ote: the frame periods (difference
example 60/1.001 Hz frame periods effectively alternate petween

# increme
rtp_timestamp =
for pkt in capture:
e
EQueyc
_BIT b
= EPTH

if pkt.rtp.marker ==

if 1en(rtp_ﬁimestamp) < 3
rtp_ﬁimestamp.append(int(pkt.rt
frame_rate_c = Decimal(Constants.RT
(( (rt timestamp[z] = rtp_timestamp[l]
rtp_ﬁimestamp[@])

(rtpjximestamp[l] -

e_rate ¢

p.timestamp))

T _DEPTH +

p_cLOCK /
p TIMESTAMP_BI
T_DEPTH) / 2))

) % Constants.RT _
% Constants.RTP_TIMESTAMP_BI

return fram

return None



http://github.com/ebu/smpte2110-analyzer
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* FPGA
e Software -

e Virtual
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JT-NM Roadmap of Netw edia Open Int>o :

N N No
>§ S &
Cloud-fit

LEGEND: Open, secure, public/private

tStandard on EBU R14_ Cloud Security for Media Comp (on—premlses) cloud solutions ]/
Published Widely available' /'
! AMWA Content Model and APIs} Ag | o y
(Study /Activity N TT-NM Security Recommendations Non-media-specific IT v

Recommended minimuaie Self-describing, open APls
suitable for virtualization

EBU R1

lll. Network & Resource Ma

AMWA Event & Tall
AMWA Timing and Identi Including mapping to ST

System-level management and
automated provisioning for flexible
AV Nt and sharable infrastructure at scale

'y

Connection management
) AMWA [S-04 Discovery & Registration
II. Elementary e More flexible and efficient workflows L
VSF TR-03 - SMPTES New fprmats like UHD
R U E ST 2059 _ 1 and mezzanine compression e
AES67 | A—— ging
I. SDI over IP SMPTE ST :
0sDl L - Current and mature technology 4
“ v, ol W\ __ NGV N N ¥ y \ A IE + Number not yet assigned. **See Dematerialized Facilities FAQ at Wr more information.
. — b | LW \ — \ N { ‘l * JT-NM assumption as/of M 2018 and will evolve over time. Visit JT-NM.org for the latest update. Feedback to jtznm-info@videoservicesforum.org
ey ",. = . » : 4




