Think Outside the DVR
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10 cameras
@ 30FPS
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Figure 1: Video recording IO diagram
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Figure 2: 1O sampling history. Each data point represents the average FPS
recorded during that 30sec period.
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Figure 3: This 1s the frequency histogram of the FPS sampling. Most of samples
havel800 FPS as expected.
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Recorded Video Quality
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Figure 4: Recorded Video FPS Quality. The cumulative percentage of Frame
recorded for various FPS rate.
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Figure 6: With single 14disk RAIDS LUN. total frame loss 1s measured as
a function of number of cameras, or frame per second.
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Figure 7: Performance monitoring from Intransa GUI or from NVR
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Figure 9: Infransa StorStac shows performance statistics for 2 LUNs.
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14 RAIDS Disks with 128 Cameras
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Figure 10: Frame loss 1s plotted for configurations with 15,14,13 and 12 FPS
based on 128 cameras using 14disks RAIDS.
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Rebuild speed and Frame Loss with 63camera 30FPS 4CIF with various rebuild speed:
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Notice that with IMBps rebuild speed, with 750GB drive capacity, it takes about 8days to
complete. With SMBps rebuild speed, it takes almost 2days to complete.
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Figure 11: NVR NIC configuration
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Table 2: CPU utilization due to 1SCSI overhead on NVR, measured using Dell 2950.

READ WRITE
Request Size [Throughput Host CPU Throughput Host CPU
(KB) (MBps) Utilization %o (MBps) Utilization %o
8 130 25 105 10
64 460 26 390 14
256 650 27 485 12
512 700 26 520 12
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Volumes
(LUNs)

DiskGroup

# Cameras
[30FPS
ACTF
MIPEG]
Supported

Comments

Onelddisk-
RAIDS

1 LUN

=50

This is the baseline.

One 14disk-
RATIDS

2 LTUNs

>64

With 2 LUNs using a single 14disk RAIDS

diskgroup, spindle resources are better utilizec
However, only one processor is utilized m the
DPU., the second processor is not handling an;
user I0s. In the case of a processor failure, the
second process will take over and no impact tc
the application at all. Single disk failure (RAIl
rebuild) will impact all the cameras configure:
on this RATD group, although the impact 1s

minimal due to the fact that users can configw

the priority between the user IOs and rebuild
10s.

2 Tdisk-
RAIDS

4 LUNs

LV
'
(W

With two disk groups. I0s can be distributed
between two processors on DPU so the systen
can handle more cameras with given 14drives
DPU proeessor failure will have minal impact
the overall performance after the failover. Wit
72 cameras, you barely see the differences (du
to that single process doesn’t do any cache-
mirroring). The impact due to the disk failure
limited to half of the cameras.




+)( 56+72 #1#1(! (7 ) 31# "2
33. - - 823"82 9:-6 6:< (=
1 PCU 2 PCU 3 PCU 4 PCU
1 DPU 72 72 72 72
2 DPU 144 144 144 144
4 DPU 220 220 220 220
8 DPU 220 440 440 440
16 DPU 440 [660 880
32 DPU 660 880




Appendix A: Measured FPS samples with 60 cameras, J0FPS 4CTF MJPEG :

Date .. iTime _:FPS: _:Date ___ :Time _;:FPS : :Date ,Time i FPS

/52008 | 9:49:53 § 1772 11 2/25/2008 1 10:10:23 | 1698 § . .2;25;2003 10,3053 ; 1629
2035/2008°F 950:23 1 1740 | | 2/25/2008 | 10-10:53 £ 1755 | | 2/25/2008 | 10:3123 | 1640

..2125/2008 % 9:50:631 1756} | 2/252008 ! 10:11:23 11674 ! 2/25/2008 | 10:3153 ] 1772,
2/25/2008 ; 9'51'23}1640- { 2125/2008 1 10:11:53 1678 | 2/26/2008 | 103223_:1664

L SO W i emammamen ettt

. 2/257200871 95153 17801 Y 2026/2008 1 101223 1 17761} 2/25/2008 1 10:32.:53 1 1739

202520081 9:52:23 1 1757 2/25/2008 } 101253 1823 %} 2/25/2008 | 10:3323 1 1714.
212512008} 95253 1695 ;. 20252008 ; 10:1323 : 1769 ¢ _ : 2/25/2008 | 10:3353 } 1770,
2/25/2008 1 9532311735} T 0/25/2008 1 1011353 1 1507 11 2/28/2008 1 10:3423 } 1754
2i25/2008 ;. 95353 17215 1 21252008 ; 101423 1 178451 2/26/2008 | 10:3453 ; 1702,
" 2125/2008 | 95423 [ 1812 | 2/25/2008 ; 101453 ; 1829 |  : 2/25/2008 | 10:3523 } 1737
21512008 954531 1738 |1 225/2008 | 10:15:23 L1764 | L 225/2008 | 10:35:53 | 1771,
/352008 | 95523 1 1753 | 1 212512008 | 101553 | 1671 f '2{2512003] 10:36223 | 1803

e e e ———— e ——— - (I Pl flgsilepm g et

2125/2008 95553 7941 22572008 : 3 10.16:23 | 1810 | -2!25120034- 10:36:53 | 1741

2252008 95623 : 1784 :  : 2/25/2008 ; 1011653 ; 1747 & 2/25/2008 ; 10:37:23 ; 1762

0152008 1 95653 L 1671 ;L 212512008 : 101723 1764 & : 2/95/2008 : 103753 & 1435

______J__

..2/25/2008 | 9:57:23 | 1804 |
_2025/2008} 95753 1694 1  :2/25/2008 | 10:18:23 i .
__2025/2008 i 9:58:23 : 1759 : m5muua 10:1853 ; 1689 mzsfzuna "10:3923 ; 1791
__2/25/2008 -__9:53:53: 1740 ;[ 2/25/2008 i 10.19:23 } 1675 ¢ -2;25;2003 1103953} 1786
..2/25/2008 ¢ 9:59:23 : 1769 ' 2/25/2008 : 101953 : 1685 ' 2/25/2008 : 10:40:23 : 1741
22512008 .__EI 59 53 ._1779 i . 2!25!2{1(]3 1_[]_2_9_23 1?9[] i . 2;’25.12(](}8 i 1D 4[]53 i 1744
_.2/25/2008 ; 10:00:23 ; 1779, ___: 2/25/2008, -JH?.?.?.@.;.?I@?. }1,2fzafzuna 110:4123 § 1795,
__2.*25.’2[]08 1[] 0[153 ]?_2_?_ 2!25!20[]8 1[]'21'23 1695 2!2512[]08 1D'41'53__1_}:‘]'_E_t_
__2.*25.-’2[]08 1[] 01 23 1?'.{9_5_ o 2!25!20[]8 1[] 21 53 1?55 2!25!2[]08 1042 23 1689_
2/25/2008 1 10: 91_5;4___1::'_8_4_3__ {2/25/3008 } 102223 1 1761 ¢ & 2/25/2008 | 10:4253 | 1833,
_.2/25/2008 : 10:02:23 : 1742 : __: 2/25/2008 : 102253 : 17 2/25/2008 ; 10:43:23 ; 1785
..2/25/2008 | 10:02:53 | 1749}  :: ' 22512008 | 10:43.53 ;. 1757,
" 2/25/2008 | 10:03:23 1 1809 2/25/2008 ; 102353 1?39_; ;2!25.-‘2[]08 10:44:23 : 1638
__2!25.-’2[]08 1[] 0353 1?8? L 2!25!2{}(]3 1[] 2423 1?87 2;’25.12(](}8 104453 1?‘28_
__2:25;2[]08. 10:04:23 ._1§s_9_g_; ____._:_z{:_z_ﬁ_{:ggpa 102453 11733 | -2!25.-‘2[]08 i 1_@_5_51_2;3_. 1712
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