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관악구 CCTV는……

v 1,123개소, 2,536대 카메라 운영(2016.12.31)

v 2017년말 3,100대 이상 설치 예정

v 2,500대 이상 FULL HD급(1080p)
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관악구 CCTV는……



관악구 CCTV 통합관제센터는……

v 1,123개소 현장 및 카메라 2,536대 통합 관리

v CCTV!!! 통합!!! 관제!!! 센터시스템!!! 
• 현장 CCTV = 카메라와 이에 수반된 시설물
• 영상정보관리 : VMS (Video Management System)
• 영상상태관리 : TMS
• 위치정보관리 : GIS (Geo
• 네트워크관리 : FNMS(Physical Cable), NMS(Logical Core)
• 접근보안관리 : UTM, NAC, WIPS
• 서버 및 스토리지, PC
• 기타 시설물

v 시스템 설계 및 고도화 진행

v 행정업무지원 : 통합업무관리, 불법주정차단속, 문제차량관리, 영상반출관리

v 다양한 서비스 개발 및 운영 : Public WiFi, IoT
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What We Do?
- Management
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GIS
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GIS + FNMS(on layer)
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GIS + NMS(on layer)
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CSM (Camera Status Management)
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CSM (Camera Status Management, Cont.)
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CSM (Camera Status Management, Cont.)
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CSM (Camera Status Management, Cont.)
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CSM (Camera Status Management, Cont.)
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CSM (Camera Status Management, Cont.)



Question!!!
- 영상데이터의 특징은?



영상데이터의 특징
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v Big Size Data Flow

v RTSP (Real Time Streaming Protocol) Control

v Depended on H/W Resource

v 기본적인 인프라 대상?

v 어떤 제품으로?



Solution#1. Network



CCTV = Network!!!

v 국가정보통신망(전용회선)의 한계
• 4 HD Camera in a site : 4Mbps x 4Cam = 16Mbps
• 3,000 HD Camera in network : 4Mbps x 3,000Cam = 12,000Mbps (11.4Gbps)

v 관악구 행정망 vs CCTV망
• Node :            49         vs        1,123
• Traffic :        50Mbps     vs       10.5Gbps
• Latency :    only trasfer vs   real-time transfer
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CCTV Network = 자가정보통신망

v 관악구 사례 : 2014년 하반기, 912백만원
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CCTV Network = 자가정보통신망(Cont.)

v C4510 x 1, C4507 x 7

v Module 이중화
• 2 Suprvisor slots
• 2 10G FC slots
• 2 1G FC slots
• 1 UTP slots



Cisco CCTV Network 도입 이유

v PON vs Mux(FDM, TDM, WDM) vs Switching(Ethernet)

v IOS (Internetwork Operating System) in L2

v REP (Resilient Ethernet Protocol) in L2

v DOM (Digital Optical Monitoring) GBIC

v Industrial Switch IE-2000

v Reasonable Price!!!!
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DOM (Digital Optical Monitering)
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IE-2000

v Core to Edge, consistent configuration (IOS) : security, 802.1x(access)



Solution#2. Server Systems
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서버 증가의 한계치는?

v 관심대상 : 영상저장/분배용



Server Virtualization

v 도입 (2014.4) : IBM x3650 M3 + VMware + VMS
• Xeon X5690, 3.47GHz, 6core/CPU, 2CPU
• 140G memory
• vSphere 5.5 + Tybis

v 고도화 (2015.5) : Cisco UCS 5108 + B200 8ea + VMware + VMS
• E5-2690 v3 2.60GHz, 12core/CPU, 2CPU/host, 8host
• 2,048G memory
• 8 host 저장분배 가상화, 2 clusters 별도 사용
• vSphere 6.5 + Tybis + 7.6PBytes Physical Storage

v VM allocation
• SD : 100cameras/VM    in CBR 1Mbps, GOP 30, 30fps
• HD : 25cameras/VM     in VBR 4Mbps, GOP 30, 30fps
• FHD: 18cameras/VM     in VBR 6Mbps, GOP 30, 30fps
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100Mbps
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Server Virtualization (Cont.)

v 2 Set : 영상저장/분배용 (1 Set) + Imaging Analytics (1 set)
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Server Virtualization (Cont.)

v 2 Set : 영상저장/분배용 (1 Set) + Imaging Analytics (1 set)
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vCenter Configuration
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vCenter Configuration (Cont.)
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vCenter Configuration (Cont.)
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vCenter Configuration (Cont.)
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vCenter Configuration (Cont.)
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vCenter Configuration (Cont.)
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vCenter Configuration (Cont.)
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vCenter Configuration (Cont.)
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vCenter Configuration (Cont.)
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vCenter Configuration (Cont.)

Suppose to Full 20 VMs / Total 22 VMs!!!
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vCenter Configuration (Cont.)

CPU usage rate of Full 20 VMs is about 60%.

Suppose to avg. 35 VMs per A HOST!!!
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vCenter Configuration (Cont.)



Server Virtualization

v 고도화 (2015.5) : Cisco UCS 5108 + B200 8ea + VMware + VMS
• E5-2690 v3 2.60GHz, 12core/CPU, 2CPU/host, 8host
• 140G memory
• 5 host 저장분배 가상화, 2 clusters 별도 사용
• vSphere 6.5 + Tybis + 7.6PBytes Physical Storage

v VM allocation
• SD : 100cams x 35VMs x 8hosts = 28,000cams   in CBR 1Mbps, GOP 30, 30fps
• HD : 25cams x 35VMs x 8hosts = 7,000cams     in VBR 4Mbps, GOP 30, 30fps
• FHD: 18cams x 35VMs x 8hosts = 5,040cams     in VBR 6Mbps, GOP 30, 30fps

v WHY?
• Only indexing VMS (DB handling structure VMS) = VMS server out of decoding
• VM-FEX tech of Cisco and VMware : +15%
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Cisco UCS 도입 이유

v Easily cabling by FCoE and FI

v 작고 심플한 하드웨어, 설치 간단

v 입증된 안정성 및 VMware와의 준비

v 최적화 자원관리 및 관리 효율 향상 : OS, storage, network, 라이선스

v 한대로 향후 5년은 증설없다!!!!

44



Summary

ü 영상데이터는 크고, 실시간이어야 하고, 강한 HW의존성

ü 만일…대량의 영상데이터를…
좀 더 심플하게 관리할 필요를 느낀다면…
관리 개선을 계획하고 있다면…

ü 만일…내가 다시 관제센터를 구축한다면…

45



THANK YOU


