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FIG. 2
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FIG. 7

INVITE sip:vod_service@iptv.net SIP/2.0
From: sip:alice@iptv. net
To: sip:vodl@iptv. net

m=video 51372 RTP/AVP 33
c=IN 1P4 123.45.67.89
b=AS: 15000

v=0

o=alice 2890844526 2890842807 IN P4 123.45.67.89
s=SDP Offer

t=0

a=fmtp:33 eco; bitrate=2000-; brightness=50- [:;;;7/

FIG. 8

CONTENT DISTRIBUTION APPARATUS CURRENT POWER USE

50 kW

NUMBER OF CURRENT SESSIONS

500 SESSIONS

CURRENT OVERALL BIT RATE

5000 Mbps

STATISTICAL AVERAGE NUMBER OF SESSIONS
IN THE CURRENT TIME SLOT

450 SESSIONS

STATISTICAL STANDARD DEVIATION OF
NUMBER OF SESSIONS IN THE CURRENT TIME SLOT

175 SESSIONS

FIG. 9

CLEAN ENERGY POWER USED 50 kW
UNCLEAN ENERGY POWER USED 0 kW
CLEAN ENERGY STORED POWER 50 kWh

STORAGE RATE +5 kW
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FIG. 10
CONTENT 1D | BIT RATE (kbps) BRI GHTNESS
vod1-1 2000 100
vod1-1-60 2000 60
vod1-2 4000 100
vod1-2-60 4000 60
vod1-3 10000 100
vod1-4 20000 100
vod2-1 2000 100
vod2-1-80 2000 60
vod2-2 10000 100
FIG. 11
BIT RATE (kbps) PONER USED | 5" o0 wonE
2000 10 0O
4000 200 0
10000 50 0
20000 100W x
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FIG. 12

SIP/2.0 200 OK
From: sip:alice@iptv. net
To: sip:vodl@iptv. net

v=0

o=iptv_service 2890844526 2890842807 IN IP4 100.1.1.100
s=SDP Answer

t=0

m=video 21372 RTP/AVP 33

c=IN 1P4 100.1.1.100

a=fmtp:33 uri=rtsp://100.1.1.100/vod1; session=1111111
a=fmtp:33 eco=2; bitrate=4000; brightness=60

4

FIG. 13
USER |D VIDE)\NTIENG CONTENT 1D VIEIV\{VIINNUGTETSI)ME ENVIITﬁglg)FZNTAL
alice 11/3 vod12-3 120 3
alice 11/4 vod5-2 60 2
alice 11/10 vod9-4 60 0
alice 11/11 vod10-1 60 1
alice 11/15 vod1-2-60 120 2
bob
caro




10/21

FIG. 14

POWER 1S 0

PONER USED/AVERAGE SURPLUS PoWER | ENVIRCRMENTAL - DIIY FRICE
0.1 OR LOWER 3 40
0.5 OR LOWER 2 60
1 OR LOWER i 80
GREATER THAN 1 OR AVERAGE SURPLUS 0 100
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FIG. 16
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CONTENT SELECTION
PROCESSING

CALCULATE EXPECTED INCREASED
NUMBER FROM THE EXPECTED
MAXIMUM NUMBER OF SESSIONS AND
THE CURRENT NUMBER OF SESSIONS.

CALCULATE CLEAN ENERGY
SURPLUS POWER.

CALCULATE AVERAGE SURPLUS
ENERGY PER SESSION THAT DOES
NOT EXCEED CLEAN ENERGY
GENERATION AMOUNT.

SELECT FROM AMONG THE SPECIFIED
CONTENTS ONE THAT SUPPRESSES
TO BELOW THE AVERAGE
SURPLUS POWER
(WITH LIMITED POWER CONSUMPTION)

Y

<: END :>

! 51001

Y 51002

Y 51003

Y 51004
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<EILLING PROCESSING

<l
=}

Y 52001
SELECT ONE USER FROM
UNPROCESSED USERS.
Y 52002

ACQUIRE HISTORY INFORMATION
OF THE TARGET PERIOD FOR THE
SELECTED USER FROM THE
HISTORY DATABASE.

v 52003
TOTALIZE BILLED AMOUNTS FOR
EACH ENVIRONMENTAL [NDEX.

Y 52004
CALCULATE TOTAL BILLED AMOUNT.

v 82005

REGISTER RESULT OF TOTALIZATION
INTO BILLING DATABASE

ALL USERS COMPLETED?
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FIG. 19
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I

BILLING DATABASE 501

HISTORY DATABASE 502

MANAGEMENT ————— USER DATABASE 503

UNIT

4-A, 4-B
""""""" CONTENT PLAYBACK APPARATUS |
BILLING
POWER/ 401 PROCESSOR 407
— ~
DETECTING 408 { HISTORY ‘
UNIT MANAGEMENT UNIT
PoiER/mz _403 T __1405
LOAD , SESSION
INFORMAT | ON DETECTING
MANAGEMENT UNIT UNIT UNIT
— [ T
_1404
ARBITRATING|
UNIT vy 409 y y 406
T NETWORK CONTENT
COMMUN I CATION  f~—

MANAGEMENT ———— CONTENT DATABASE 504

UNIT
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FIG. 21
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CONTENT
DISTRIBUTION
APPARATUS 4-A

CONTENT
DISTRIBUTION
APPARATUS 4-B

CLEAN ENERGY POWER USED

40 kW

50 kW

UNCLEAN ENERGY POWER USED 5k W 0 kW
CLEAN ENERGY STORED POWER 10 kWh 100 kWh
STORAGE RATE -5 kW +10 kW

FIG. 22

SIP/2.0 200 OK
From: sip:alice@iptv. net
To: sip:vodl@iptv. net

v=0

s=SDP Answer

t=0

m=video 31372 RTP/AVP 33
c=IN IP4 100.2.1.100

o=iptv_service 2890844526 2890842807 IN P4 100.2.1.100

a=fmtp:33 uri=rtsp://100.2.1.100/vod1; session=1111111
a=fmtp:33 eco=1; bitrate=2000-; brightness=50-

4
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24

INVITE sip:vod_service@iptv. net SIP/2.0
From: sip:alice@iptv. net
To: sip:vodl@iptv. net

v=0

o=al ice 2890844526 2890842807 IN 1P4 123.45.67.89
s=SDP Offer

t=0

m=video 51372 RTP/AVP 31

c=IN 1P4 123.45.67.89

b=AS:15000

a=fmtp:33 eco; flexible; bitrate=2000-; brightness=50- [::;;7/

FIG.

25

SIP/2.0 200 OK
From: sip:alice@iptv. net
To: sip:vodl@iptv. net

v=0

o=iptv_service 2890844526 2890842807 IN 1P4 100.1.1.100
s=SDP Answer

t=0

m=video 21372 RTP/AVP 31

c=IN 1P4 100.1.1.100

a=fmtp:33 uri=rtsp://100.1.1.100/vod1; session=1111111

a=fmtp:33 eco=2; flexible; bitrate=4000; brightness=60 [:;;;7/
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EVENT DETECTION
PROGESSING

' 3001

FIG. 26

CALCULATE EXPECTED INCREASED NUMBER FROM
THE EXPECTED MAXIMUM NUMBER OF SESSIONS
AND THE CURRENT NUMBER OF SESSIONS.

I _$3002

CALCULATE CLEAN ENERGY SURPLUS POWER.

l _$3003

CALCULATE AVERAGE SURPLUS POWER PER
SESSION THAT DOES NOT EXCEED CLEAN
ENERGY GENERATION AMOUNT.

33004

AVERAGE SURPLUS
POWER AT OR ABOVE

YES

THE THRESHOLD
VALUE?

NO

__$3005

SELECT UNPROCESSED SESSION FROM SESSIONS
THAT ARE “eco” AND ALSO “flexible”

33006
NO

SESSION EXISTS?

83007

CAN BIT RATE OF SELECTED
SESSION BE REDUCED?

NO

POSSIBLE?

Y
(CHANGE QUALITY. ) (CHANGE QUALITY.

DO NOT

)




FIG.
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27

INVITE sip:vodl@iptv.net SIP/2.0
From: sip:vodi@iptv. net
To: sip:alice@iptv. net

v=0

o=iptv_service 2890844526 2890842808 IN 1P4 100.1.1.100
s=SDP Offer

t=0

m=video 21372 RTP/AVP 31

c=IN 1P4 100.1.1.100

a=fmtp:33 uri=rtsp://100.1.1.100/vod1; session=1111111

a=fmtp:33 eco=2; flexible; bitrate=2000; brightness=60 [::;;7/

FIG. 28
CURRENT HOT CONTENT! //1902
- ECOLOGY AND | ——1001 [SELECT]| LPREMIUM]

<eco 4 Mbps><PU. 15 Mbps>

-TRIP AROUND THE W/ORL_DA 003 [SELECT]
<eco 8 Mbps @ SAHARA>

-WORLD’ S LEADING EDGE HIGH DEFINITION [SELECT]
<NOT PROVIDE IN eco MODE.>




