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4K Quality

K " o - - ‘
N B 2 e i e

e 8M pixels image
e DCI 4K: 4096x2160 HD HD
e Quad HD: 3840x2160

2160

HD HD

» Cinema quality

e Resolution
e 35mm film equivalent or more
e |less than 65mm film

e Color space
e Larger than TV(Rec.709)

e Standards
o DCI (Digital Cinema Initiative)

4096/3840
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4K Quantity

e Still Picture

e RGB 16bit: 50MB
e 4096[pixel] x 2160[pixel] x 3[color] x 16[bit]
e 4096[pixel] x 2160[pixel] x 3[color] x 8[bit]

e Motion Picture

o YCbCr422 12bit 29.97fps Progressive: 6Gbps
o 3840[pixel] x 2160[pixel] x 3[color] x 12[bit] x % x 29.97[frm/sec]

e 1min.:41GB (recorder) -> 83GB (RGB TIFF 16bit)
e 25 min.: 1TB (recorder) -> 2TB (RGB TIFF 16bit)
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Why 4K networking?

e 4K was originally developed for the
application of optical fiber broadband
transmission

» 4K data Is too large to handle only within
one computer
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GLIF 2007 Demonstration

GLIF Map 2000: Global Lambda Integrated Facility  Visusiization by Robert Patterson, NCSA, University of ifinols at Urbans-Champaign Ot Compllation by Mazine D. Brown, University of liinls st Chicsgo  Earth Texturo, visibleearth nasa gov veew gietss @



Technical Challenges

e Venue: Prague in Czech

» Remote color grading

» HD Uncompressed Transmission

o Color Grading control signal Transmission
» Bi-directional HD teleconference

» 4K compressed streaming

» JPEG2000 transmission (~500Mbps) from
multiple sites over the world.
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4K Compressed
Transmission System

Video CODEC
JPEG 2000 Sound Card
Maximum Resolution JPEG2000 realtime

4096 x 2160 1000Base-T CODEC board

Color Space
RGB(4:4:4), YCbCr(4:2: 2) |
Color Depth
12bit
Frame Rate
24p, 30p
Audio
ADAT(8ch) x 3 =24ch

OS
SuSE 9.1 (2.6.9smp)
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Streaming Network
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e We couldn’t get smooth streaming

e streaming application couldn’t receive all the
data in time.
e Night time was OK. Day time was NG.
o Amsterdam and San Diego were OK. Tokyo was NG.

e What's the problem?

e Problem was that we didn’t have the way to

evaluate the system.
e OK or NG

e The origin of the problem is still uncertain.

e Shared network is the problem?
e Other traffic? TCP spike?

e Long distance transmission is the problem?
e Multiple hops makes additional jitter.

e End system itself?
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Difficulties

o "o e G IR L o il Ly

o It Is very difficult to distinguish between
network problems and system problems.

e System
e Hardware? OS? applications?
e Wiring? Cabling?
e Clock?
e Network
o Hardware?
e Configuration?
e Bottleneck?
e Packet loss?
o Jitter?

e Any tiny problem can make big troubles.
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MRTG
Weather Map

JGN2plus Traffic HeatherHAP
Last update on Fri Sep 05 042

Traffic load

/4:20 2008

37.21||172,1K

Bits per Second

Thu 00: 00

M Incoming Traffic in
W Outgoing Traffic in

Maximal In: 140, 465
Average In: 53.568
Current In: 45,392

Thu 12: 00

Bits per Second
Bits per Second

M
M
M

(
(
(

1.40%)
0.54%)
0.45%)

Maximal Out:
Average Out:
Current Out:

874.865 M
276.492 M
148.251 M

(
(
(

Fri 00:00

8.75%
2.76%

)

1.48%)

singapore
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BIREADD RSB

» show V¥V R

router proxy

telnet@DMC-SR_RX4#sho inter eth 1/1
10GigabitEthernetl/1 is up, line protocol is up
Hardware is 10GigabitEthernet, address is 000c.dbf5.2300 (bia 000c.dbf5.2300)
Configured speed 10Gbit, actual 10Gbit, configured duplex fdx, actual fdx
Configured mdi mode AUTO, actual MDIX
Member of 22 L2 VLANS, port is tagged, port state is Forwarding
STP configured to ON, Priority is levelO, flow control disabled
Force-DSCP disabled
mirror disabled, monitor disabled

= & Not member of any active trunks
RIEHETHEFE30H) Not member of any configured trunks

ELe=ATRE - 2()- Port name is T-LEX_5/3
(BRERIRE © 30 300)\ MTU 9212 bytes, encapsulation ethernet
30 second input rate: 7899125248 bhits/sec, 485253 packets/sec, 79.46% utilization
30 second output rate: 7899073478 bits/sec, 485203 packets/sec, 79.46% utilization
662628917809 packets input, 1084488069153242 bytes, 0 no buffer
Received 685242349 broadcasts, 169743351 multicasts, 661773932109 unicasts
= - 14 O input errors, 0 CRC, 0 frame, O ignored
T 5—h0R5 L2 0 runts, 0 giants, DMA received 662628917809 packets
IS—H0TH 781988184188 packets output, 1531667027540444 bytes, 0 underruns
Transmitted 29238196 broadcasts, 73093622 multicasts, 781885852370 unicasts
0 output errors, 0 collisions, DMA transmitted 781988184188 packets
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042ms 796us 999ns | Tue Dec 09 17:19:57 2008 DisplayZ2: Resolution=100 ms
160.000 Mbitrss,
80.000 Mbhitrs,
0.000 Mbitss,
Soﬂggggupggus 58700.00us 58720.00us 58740.00us 58760.00us 58780.00us 5880
450.000 pkt
400.000 pkt
350.000 pkt
300.000 pkt
250.000 pkt
200.000 pkt Prohe IP Pkt_Count
67. 58. 33.236 72160 pkts
150.000 pkt 67+ BB: 34,137 64620 pkts
67— 5 B—agdr1dd 541 pkts
67+ 9B: 35:152 52 pkts
100.000 pkt
50.000 pkt
0000 pas _.-llllllll IIlII.--..-__ T —— — ] =
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