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Softwarization of Cloud-based Real-Time Broadcast Channel System

Myung-Kyu Kwon*

Abstract

In this paper, we propose the softwareization of broadcasting system. Recently, the topic of

industry is the fourth industrial revolution. The fourth industrial revolution is evolving from physical
to virtualization. The Industrial Revolution is based on IT technology. Artificial Intelligence (Al), Big

Data, and the Internet of Things, which are famous for Alpha Go, are based on software. Among IT,

software is the main driver of industrial terrain change. The systemization of software on the basis

of cloud environment is proceeding rapidly. System development through softwarization can reduce

time to market lead time, hardware cost reduction and manual operation compared to existing

hardware system. By developing and implementing broadcasting system such as IPTV based on cloud,

lead time for opening service compared to existing hardware system can be shortened by more than
90% and investment cost can be saved by about 40%. In addition, the area of the system can be

reduced by 50%. In addition, efficiency can be improved between infrastructures, shortening of

trouble handling and ease of maintenance. Finally, we can improve customer experience through rapid

service opening.
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Fig. 1. Configuring streaming services

= , EdlA5E, H2A(MUX), Near VoD,
2B M, Zeolo}7t 9o Al S Table 1.7} ok

Table 1. Component Function Description

Configuration Explanation

Provides live broadcasting by converting the

Live Encoder signal input by the camera into a media
protocol in real time
Transcoding into the promised media format to
Transcoder . ) )
provide streaming services
MUX Combine multiple channels into one channel
NVoD A system that broadcasts the same content to
(Near VoD) multiple channels with a time lag.

Deliver real-time encoders or encoded media to
players

Streaming
Server

Receiving information from the streaming

Player server(Dedicated application, web browser)
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[I. Related works

1. Cloud Virtual Environment
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A. Purchase and install H / W system
- Purchasing and installing the H / W system for the
desired system configuration

B. Physical cable connection per system section
- Physical cable for H / W system communication and
stream in / out Installation and connection

C. IP Address Setting

- IP Addrses for network connection and connection
configuration

D. Service configuration
- New service Configuration

Fig. 2. When built with hardware
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A. Create Virtual Server
- VMware Client or other cloud user portal

B. Virtual network allocation
- Connect the specified network from the virtualization
solution to the virtual server

C. OS Installation and Setup
- Install OS from virtual machine console screen

D. IP Address Setting
— [P address assignment and connection configuration after
console connection after OS installation

E. Software installation and service configuration

Fig. 3. When building a virtual environment
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2. Technology Analysis

2.1 Structure of Encoder[2]
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Data
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Fig. 4. Encoder structure
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if (input—>intra_period && input—>idr_enable)

img—>frame_num=(img—>number— primary_disp)
%input—>intra_period)

%(1 << (log2_max_frame_num_minus4 + 4));
if (img—>number % input—>intra_period = 0)
{
img—>frame_num = 0;
primary_disp =0;
}
}
else

img—>frame_num=(img—>number— primary_disp)

% (1 << (log2_max_frame_num_minus4 + 4));
if (img—>nal_reference_idc == 0)

primary_disp ++;

Fig. 6. Algorithm for calculating frame number

2.2 Structure of Transcoder
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Fig. 7. Structure of transcoder

Edzage] 14E Fig. 8.9 HojEoh

Output MPEG-2TS over IP MPEG-2 TS over IP
Network RTP, UDP multicast or unicast RTP, UDP multicast or unicast
protocols
g:t'a PAVAte  orTE 35 and SCTE-104 SCTE-35 and SCTE-104
Sitbtities Closed caption, DVB Subtitles, Closed caption, DVB Teletext,
i DVB Teletext DVB Subtitles
H.264 BP, MP, HP and MPEG2 H.264 BR, MP, HP
Codecs MPEG-2/4 AAC, MPEGT Layer = MPEG-2/4 AAC, MPEG1 Layer
Il I
Resolutions From mabile to HD From mobile to HD

Fig. 8. Transcoder specifications

2.3 Structure of MUX[3][8]
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Fig. 9. IP MUX structure

T3 [P Y2MUX) 7F2S Fig. 10.9] Hojt)

Re-Multiplexing

feature

Filtering: Service & PID
- PID Re-Mapping

PID - Up to 8,192 input PIDs
- 16,384 output PIDs
TS/Service - Up to 512 input transport sireams/services
- Up to 512 output transport streams/services
Bit-rate - 10Kbit/s to 216Mbit/s per transport stream
Management - SNMP v1/v2 for alarm traps

- IP v4 and IGMP v1/v2/v3
- User management via stand alone web browser

Fig. 10. Specification of IP MUX
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3. Video quality measurement
OAEgs gy F4 54 2 249 712 ETSI TR
101 2909 “Digital Video Broadcasting(DVB)

Measurement guide-lines for DVB systems”[4]o]A] #|A]
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Table 2. TS stream quality indicator of ETSI

Priotity Quality Index
First Ts_sync_loss, Sync_byte_error, PAT_error,
Continuity_count_error, PMT/PID_error
Second Transport_error, CRC_error etc. 8 items in total
Third NIT_error, EIT_error etc. 16 items in total
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lll. The Proposed Scheme
1. System Features

1.1 Basic and scalability aspects[6]
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1.2 Operational aspect[7]
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2. Configuration of suggested system[9]

2.1 Existing hardware-based headend system
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Fig. 12. Hardware_Based Head End System

2.2 Virtualization-based headend system
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Fig. 13. Virtualization_Based Head End System

V. Experiment and analysis

1. Configuration of experimental system[10]
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Table 3. Hardware specification for video encoding

Items Specs for Video Encoding QTY
Intel Xeon Processor E5-2697 v4
Processor with  memory Interleaving and 2
CPU
Memor Kingston 8GB Module DDR4, 4
Y Registered, DIMM
) 2.5IN, SATA-3, 500GB, 7200
Hard Drive RPM, configured 2
Ethernet Ports GiGA ports 6
0S CentOS 6.6(64bits) 1
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Fig. 14. Head End Experimental system

2. System experiment
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Fig. 15. NVoD Check system normal playback

Edxazy 2 H2MUX) Delay® =43t} EdAzr
Delay+ Fig. 16.3} 7Fo] 58frame(00:24;10 — 00:22;12, 1%
30frame)©]t}.

Fig. 16. Transcoder Delay

2(MUX) Delay+=Fig. 17.7} #Zo] 18frame (01:33;00 —
01233;18, 1% 30frame)®]t}.

Fig. 17. MUX system Delay check

3. Experimental results and analysis
3.1 Quality and performance

A EE o] EA =4 9 26 7|38 ETS TR 101
2902] “Digital Video Broadcasting(DVB) : Measurement
guide-lines for DVB systems” oA AA|8h= SEHElS 7]dto.

= ZA3It} Table 2.2] TS stream F2AX| = S43 Ay+=
Table 4. ¢} Zt}

Table 4. Result of TS stream quality indicator of ETSI

Indicator Hardware Software

Based Based

TS_sync_loss No error No error

Sync_byte_error No error No error

. PAT _error No error No error
Priority 1

CC Error No error No error

PMT Error No error No error

PID Error No error No error

Transport_error No error No error

o CRC_error No error No error
Priority 2

PCR_error No error No error

CAT_error No error No error
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Fig. 18. Delay time by data rate
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3.2 Cost Reduction
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o} k= W) SIg A Dik Ak 719).

Table 5. The comparison of cost

ltlems Hardware Software offect
Based Based
CAPEX Server’s 300 40
[million ) 34%
Won] License - 160
Maintence 120 65 46%
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3.3 Reduced area and shortened roll-out time
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Table 6. Area & roll-out time effect comparison

ltems Hardware Software offect

Based Based
Rack 2Rack 1Rack 50%
[RU] [20RU] [2RU] ;
roll—out[Hr] 336 3 over 90%

V. Conclusions

¥ RS Bafo] TS A2 A AT see

L JO




32 Journal of The Korea Society of Computer and Information

glo] WAl o] A|~®l(Softwarization)©] dF=¢lo]HAlo] Al H
o B OR T4 & 4 9l 8 S5tk 42} AP A o
L AT EY0]E yhto 2 dbdEe] ule) A]AEEE o) Ak

ko] Ax AT E 0] FAlo] o]Fold oz y|thec) At
il

flanshl iEE%]OJ‘%“ﬁ@l AElS AR éﬂr *X‘ﬂr s

40% A7 9174] —Er*ifcl?iv} a%‘ e ETSI TR 101 29001
5% MPEG-2 Transport Stream®] 7% 2 #4] Zol|A First
priority(TS_sync_loss, Continuity_count_err )9] 355 -84
sto] 54 BiSick. ol WA 21 31S dlo|Euo]28} sl
[12][15]. o] 4] HlelHel] &4 &34 ~E58 4 =(Tool)
01_9_6].0:] x]—oH oﬂﬁ]— GuideE ¢ % q_ agA g]o-]ul—)dg_i ,\]/k

o

2
e AV EE B A5
= h 19 5

El
AUAA Qe F 1%ﬁ§4ﬁ44 e

glol 7] el Bk Aotk

REFERENCES

[1] Lim il, “Insights on The Fourth Industrial Revolution”,
The Maker, Aug. 2016.
[2] W. S. You, “Analysis of H.264/AVC Encoder Reference

Software”, Information and Communications University,
Apr. 2015.
[3] SK C&C, “Introduction of IPTV System”, Technical

Report, Aug. 2016.

[4] ETSI TR 101 290 v1.2.1, “Digital Video
Broadcasting(DVB): Measurement guidelines for
DVB systems”, pp. 17-22.

[5]11J.J. Lee, K. D. Nam, C. B. Kim, “A Study on The IPTV
Quality Using FR or The NR Measurement”, The Institute
of Electronics and Information Engineers, Vol. 46, No.
8, pp. 59-66, Aug. 2009.

[6] Y. J. Ahn, T. J. Hwang, S. E. You, W. J. Han, D. G. Sim,
“Statistical Characteristics and Complexity Analysis of
HEVC Encoder Software”, The Journal of Broadcast
Engineering, Vol. 17, No. 6, Nov. 2012.

[7] Ericsson, “Virtualization and Cloud Technology”,

Technical Report, Aug. 2016.

[8] Y. W. Kim, S. Sohn, and G. S. Jo, "Efficient Multiplex
Audio Monitoring System in Digital Broadcasting", Journal
of The Korea Society of Computer and Information, Vol.
13, No. 7, pp. 91-98, Dec. 2008.

[9] DSPlusteck, “Next TV Platform” , Technical Report, Nov.
2016.

[10] C. H. Lim, “Software Architect for Media Service”, SK

C&C, Technical Report Dec. 2014.

[11] M. K. Kwon, “

system

Implementation of efficient multi-view

through function distribution in digital
multi-channel broadcasting service”, Journal of The
Korea Society of Computer and Information Vol. 22 No.
6, pp. 17-24, Jun. 2017.

[12] C. J. Ryu, M. H. Han, S. J. Han, “Design of Log Management
System based on Document Database for Big Data
Management”, The Korea Institute of Information and
Communication Engineering, Journal of the Korea
Institute of Information and Communication Engineering,
Vol. 19, No. 11, pp. 2629-2636, Nov. 2015.

[13] L. H. Yang, L. T. Ryoo, “Real-time IPTV Streaming Packet
Monitoring System”, Korean Institute of Information
Scientists and Engineers, Winter Conference, pp.
903-905, Dec. 2014.

[14] G. W. Lee, I. T. Ryoo, “A Study on the Real-time Traffic
Monitoring System for IPTV Testbed Networks”, The
Korean Institute of Communications and Information
Sciences, Summer Conference, pp. 9-10, Jun. 2013.

[15] G. W. Seo, J. H Ok, K. Lee, J. H. Lee, C. H. Lee, “Multimedia
No-reference Video Quality Assessment Methods Using
Bit Stream Information”, The Journal of Broadcast

Engineering, Vol. 18, No. 2, Mar. 2013.

Authors

Myung-Kyu Kwon received the B.S. degree
in electric engineering from Kyungpook

— National University, Korea, in 1985 and Ph.

' . is currently working for SK Broadband.

He is interested in Distributed system, Digital content, ICT,

D. degree in Convergence Engineering
from Hoseo University, Korea, in 2017. He

Digital convergence, Al, Cloud computing, and Big data.



