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1 g01984 Performance Optimization Introduction

1 Introduction

g01984 offers high performance and extensive functionality for problem-free, professional video surveillance.
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During the development of go1984 the main focus was on the performance of the system.

The default settings in go1984 have been chosen to ensure that you can use the system intuitively without
extensive knowledge, that the system is stable and reliable and that you can add cameras easily.

Our experience shows that in 95% of all go1984 installations decompression and compression of JPG
images is responsible for more than 90% of the CPU usage.

Against this background, the purpose of this document is to describe the methods you can use to improve the
performance of your system further. It explains the influence of the image size and pause between two
frames, the fundamentals of graphics formats and the benefits and disadvantages of different image sources.

Specific examples using MJPEG sources and megapixel cameras provide valuable information on simple
methods of improving the overall performance of your go1984 surveillance system.
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Introduction 2

Bear in mind, in any case, that you should choose the go1984 version to suit your purposes as the Ultimate
Edition has a performance level that is twice the level of the Enterprise Edition and four times that of the Pro
Edition. You can also obtain further information about this by clicking the following link:

https://www.g01984.com/software-overview/edition-comparison.html.

Feature Pro Enterprise Ultimate
Recommended max. number of cameras () 16 32 64
Performance indicator 1 2 4
max. FPS at 720p/1080p (MJpeg) 130/60 260/120 520/240

recommended CPU e.g.

i3-7100/8100

i5-7400/8400

i7-7700/8700

max. camera resolution MJpeg streaming unlimited unlimited unlimited
Processing of H.264 up to max. resolution (2) 1920x1080 2688x1520 3840x2160
Simultaneous client connections 2 unlimited unlimited
cC::élretli;%cr;ttt(;a)ss)connecnons ("Let's Encrypt” SSL v Vs Vs
Support for third-party SSL certificates - - v
Can run as service - v v
Time based ring storage - v v
Program start in case of alarm - v v
PTZ guard-tour support - v v
Max. number of devices for push notification ) 2 8 64

(1) Due to system restrictions max. 16/32/64 megapixel overall (MJpeg) recommended in

Pro/Enterprise/Ultimate edition.

(2) H.264 is available in all editions up to 4K (UHD ). Further processing is carried out depending on the

edition up to the above mentioned max. resolution.

(3) Number of push notifications is limited to 100 messages per device per day. Precondition for push

notification is an active go1984 update service.
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3 g01984 Performance Optimization Processor

2 Processor

The faster the PC you choose for your video surveillance system, the better, in particular if you want to run a

large number of cameras in parallel. But it's not only the speed, but the features of the processor used that
you need to bear in mind.

Another crucial factor for achieving optimum performance is to equip the processor with relevant instruction
set extensions known as SSEs (Streaming SIMD Extensions). SSE2, which has been the standard for many

years, is a basic prerequisite for this. Obsolete processor families without SSE2 (e.g. AMD Athlon XP or
Intel Pentium 111) are therefore not supported by go1984.

When it comes to new compression standards like H.264, instruction set extensions are vital to
achieving optimum performance, with SSE4.1 as a minimum requirement. You should therefore use,

as far as possible, state-of-the-art processor families, especially along with H.264 and high-
resolution cameras.

The instruction set extensions supplied by the processor used are displayed for you to control in go1984:

28
IP-Cameras

7 10-Manager

CPU Features

= image center | GSE | | GSE2 | EEEN

P web server | __ABR |

AT User manager

: @@ Setup [ SHA | ] ] I ] ]
Help (double-click)

001984 is available for Windows 2019/2016/2012/2008/10/8.1/7. Current go1984 releases (release 7.1.0.1
or newer) offer improved performance by GPU H.264 decoding.

GPU decoding requires a 64-bit system under Windows 10 or Windows Server 2016/2019 and a current Intel

Core i processor from the 6th generation (Skylake) with integrated GPU or Intel Xeon E3 v5 with Intel
Processor Graphics Gen9 for media. The Intel video drivers must be up to date.

Administrator GPUJ/CPU | Startup | AVlexport | Hitp proxy | SMTP properties | Translation | Error Log
IP-Cameras.

J I0-Manager
J Image center
E@ Web server

A GH User manager

Intel Media SDK supported AP-Level B4 Bit CPU Features

| _SSE__J 5sE2 | SSE3 ] SSSE3 | SSE41 ] SSE42 | Avk JAVABYOS)
| _AES | CLMUL | ABR ] MOVEBE JRDRAND] FisC ] Avx2 ] ADCOX |
IRDSEED | PREFW | SHA _JaAvXsi2e] 512CD ] 512ER | S12PF | 5128w |
| 51200} 512VL ] 512vBMIT  MPX JFMADDPS] VNNIW | KNC ] |

Software: 1.27

- 4g¥ Help (double-click) Hardware 1:

Hardware 2. 0.0
Hardware 3: 0.0 Intel Performance Primitives Version for 64-Bit
Hardware 4: 0.0

2019.0.2 (r51749)

Log

[000032C0]
[000032C0]
[000032C0]

-2015 05:18:45.80
-2015 05:12:48 . &C

[000032C0]

-2015 05:18:44.
[000032C0] -2015 09:18:44.

[000032C0]

02.201%5 05:12:48_€05

-2015 05:12:47.94¢

2015 05:18-44_ 714

> x€4 Startup success

. xf4 Channel established pid=24440

> Establishing z€4 Channel ...

Waiting for =€4 startup finished ...
C:\Program Files\gol584\gol584.exe started
Starting C:\Program Files\gol334\gol$sd.exe

> ProgramW€432=C:\Drogram Files
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Processor 4

Depending on the size of the installation, we recommend, for example, the following CPUs:

001984 Pro Edition: e.g. Core i3-7100 or Core i3-8100

001984 Enterprise Edition: e.g. Core i5-7400 Core i5-8400

001984 Ultimate Edition: e.g. Core i7-7700 Core i7-8700

Do not use 2- or multi-processor machines.

The maximum total frame rate will depend on the performance of the hardware. The figure below assumes a

resolution of 640x480 pixels at a rate of 200 frames per second (fps). In this case the minimum rate for each
camera should always, where possible, be 10 fps.

¥ fps Max. total frame rate

A / A
200 = 10
100 + 5
CPU
| | | Mumber of
4 i ] I cameras
20 40

It is obvious that there is a linear increase in the CPU usage as the number of cameras grows, although the
frame rate per camera remains the same (10 fps). With 20 cameras and a total of 200 fps, the PC is
operating at full capacity. If more than 20 cameras are installed, the frame rate for each camera will
decrease accordingly. With 40 cameras the maximum possible frame rate is only 5 fps per camera.

It is possible to run go1984 on lower performance hardware, but this will have an impact on the frame rate of
each camera.

Please contact us if you have questions about your specific situation.
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5 g01984 Performance Optimization Pause between two frames and image size

3 Pause between two frames and image size

The principle behind the choice of the pause between two frames and image size should be: as much as
necessary and not as much as possible.

Bear in mind that higher frame rates and image resolutions will have a negative impact on the overall
performance of the system and will also require significantly more disk space and bandwidth. For example,
doubling the resolution (from 320x240 to 640x480) will result in images that are four times larger.

In addition, rates of between two and five frames per second are perfectly adequate in most cases. There is
very little more information to be gained from higher frame rates and this will have a negative impact on
performance and need considerably more disk space and bandwidth.

Set the frame rate using the "Pause between two frames" slider.

© go1984 3.8.2.4 o606

- & Administrator Live image | Properties | PTZ properties | Log
Ela Cameras
EI% IP-Cameras Pause between two frames

Eﬁ Garden ErE L TE
@

-4 @ Recording e
: {:I Alarm management P
GB Direct X
E-_] 10-Manager
E-_] Image center
----- o @ VWeb server
----- 78 User manager
@ Setup

-¢88 Help (double-click)

PTZ: Garden -

Slider |384x288 |5,0 fps 111:35:58  [11:27:3%  |Axis Camera 215 PTZ-E [TAxisCamera]
vAdministrator\Cameras\P-Cameras\Garden'Wideo

In the status bar below the live image you can see the current resolution and frame rate (fps).
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Pause between two frames and image size 6

Generally the image is transferred to go1984 with the same resolution as it was given in the camera from the
camera's web interface. However, some camera models allow you to enter a different setting for the image
displayed in go1984.

@ Help (double-click) Uri lraxis-cgi.fmjpgn'iden.cgi

Resolution |320x240

Camera |

0 go1984 3.68.2.4 o ﬁ B
= @ Administrator Live image | Properties | FTZ properties | Log
Ela Cameras
EI% IP-Cameras ( Apply .
‘ EI@ Garden
> .
& & Motion detection Host | ptzhr J
-4 @ Recording Port |20 J
; {:I Alarm management
EB Direct X Username | root |
E-_ I0-Manager Password l"“ J
- Image center ~
] Imag . B J
----- r.) @ Web server
----- -E'@ User manager Dropframes |1 J
[ Setup Imagetimeout IEI]I]I] J
J
J
|

Compression |

. il | r
T PP e -y e re=r e
i
~
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4 The fundamentals of bitmaps and JPEG files

The images supplied by the camera can be in bitmap or JPEG format, depending on the requirements and
circumstances. There may be a need to convert the image from JPEG to bitmap format (decompression) or

in the reverse direction from bitmap to JPEG (compression).

The dual function of a camera image:

JPG

BMP

v
is
stored

’

is processed
(display, analysis etc.)

RGB24 is a two-dimensional bitmap format. In each pixel one byte is needed for the blue, green and red
channels, as shown in the figure below.

This means that each pixel consists of 3 bytes. As a result the size of an image with VGA resolution

(640x480 pixels) is:

640 x 480 x 3 bytes = 921.6 KB or approximately 1 MB.
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The fundamentals of bitmaps and JPEG files 8

JPEG is a lossy image compression standard. We will not describe the standard in detail here. The decisive
factor is that the size of a compressed JPEG image with VGA resolution is only around 30 KB, depending on
the compression rate, which is approximately 3% of the size of the equivalent bitmap image.

IP cameras generally provide images in JPEG format. However, if the image has to be displayed or edited, it
must be decompressed using a compute-intensive method to produce a bitmap image:

¢ to display the camera image (in the individual image view and central image view)
¢ to edit the image in go1984, for example rotating, mirroring or adding a caption
e to use active motion detection in go1984

The table below illustrates the different scenarios:

Recording without display or Recording with display Recording with motion detection
motion detection

JPEG JPEG JPEG

R’ I’

£ Decompr.

gk

Decompr
4 4
e ] Lol
4 k4

O 5
L E| Mation
E - o detection

h k4 Y

@ Recording @ Recording @ Recording

As a result, decompression should be avoided, wherever possible.

Therefore, you should close the go1984 main window if you do not need to display a live image on the
001984 PC (tray icon mode), in order to avoid the compute-intensive decompression of the image (for
display purposes).

Do not display the central image view unnecessarily (for example, in the go1984 screensaver).
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DirectX, MJPEG and H.264

5 DirectX, MJPEG and H.264

The following figure explains the differences between the different image sources in the case of motion-

based recording.

DirectX sources (webcam,
analog camera via capture card)

H.264 sources

MJPEG sources

Ll

A 4
BMP

v

e o
v

.;_:::; Comgr.
v

. Recording

DI:E] Motion

- detection

v

Compr.

v

. Recording

L ‘-‘b';

Sy
¥

Poor Performance

Good Performance

Often results in poor performance
because of the camera driver and
the required compression from
BMP to JPEG.

Time-consuming decompression
from H.264 to BMP and
compression from BMP to JPEG
necessary resulting in poor
performance.

JPEG image is already available.
Decompression only needed for
display or motion detection,
therefore generally offers the best
performance.

Although no decompression is needed for DirectX sources, because the image is supplied in bitmap format,
the performance of the drivers is often poor and the bandwidth needed is very high (~1 MB per VGA image).

In the case of H.264 sources, the decompression process is more time-consuming and more compute-

intensive than with MJPEG sources.

Every image from DirectX or H.264 sources must be compressed into JPEG format. This requires around 1.3
times as much computing power as decompression.

Therefore we recommend the use of video servers rather than capture cards (DirectX) with analog cameras.
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H.264 10

6 H.264

Without any knowledge of its pros and cons, H.264 is often described as the “ultimate” in image transfer
when used with digital video surveillance solutions.

Compared with its predecessors, it is actually a high-quality compression standard that allows you to transfer
large volumes of data at a comparatively low bandwidth. The fewer the changes that occur to each individual
image (i.e. the less movement there is in front of the lens), the more effective the result achieved through
image compression. In general terms, we are talking about using around 20% of the bandwidth required,
compared with the MJPEG format.

However, all too often, no mention is made of the processing time required to decompress the video stream.

Indeed, go1984 uses current and optimized Intel libraries for decompressing the images, but this is still, by
comparison, significantly more time-consuming than decompressing JPEG images. In addition to this, the
images also need to be compressed to JPEG format. As has already been mentioned, this compression
operation sometimes requires approx. 1.3 times additional processing time compared with decompression.

If you are using H.264 compression, state-of-the-art processors with integrated GPU should definitely be
selected. GPU decoding requires a 64-bit system under Windows 10 or Windows Server 2016/2019 and a
current Intel Core i processor from the 6th generation (Skylake) with integrated GPU or Intel Xeon E3 v5 with
Intel Processor Graphics Gen9 for media.
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H.264

You should also always match the refresh rate at camera level with the refresh rate set in go1984. This

means that if you choose “5 fps” as the default refresh rate in go1984, set the camera’s rate to “5 fps” as
well. If this synchronization does not happen, images will have to be needlessly decompressed, which can
sometimes have a significant impact on overall performance.

Example: Setting the refresh rate (“Frame Rate”) for a Hikvision IP camera:

B L OO0

Local
System
Network
Video/Audio
Image

PTZ

Event

Storage

Live View Playback Picture Configuration
Video Audio RO Display Info. on Siream
Stream Type Main Streami{Mormal) v
Video Type Video Stream v
Resolution 1920*1080P v
Eitrate Type Variable ¥
Video Quality Medium v
Frame Rate ] ¥  fps
Max. Bitrate 8192 Kbps
Video Encoding H.264 v
H.264+ OFF v
Profile High Profile v
| Frame Interval 50
sVC OFF v
Smoothing e m[ Clear=-=5mooth |
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H.264 12

If sufficient bandwidth is available, we recommend you use MJPEG cameras or retrieve the MJPEG
stream from the cameras.

For example, 30 MJPEG cameras, each with a refresh rate of 10 fps in a gigabit Ethernet network, generate
a load of approx. 7.7% (30 x 10 fps x 32 kByte = 9,600 kByte/s = 76,800 Kbps = 77 Mbps), whereas, in
H.264 mode, based on an average movement intensity of approx. 20% of this, a network load of approx.
1.5% should be expected.

Comparing the data transfer rates in this example should hardly present a convincing argument in favor of
H.264 when comparing the CPU load at the same time.

This means that it should make sense sometimes to use it only when a narrow-band connection is used (e.g.
connecting remote IP cameras via a standard DSL cable).

Note on this point that depending on the edition H.264 streams are possibly scaled down:

Feature Pro Enterprise Ultimate
Processing of H.264 up to max. 1920x1080 2688x1520 3840x2160
resolution

© 2000-2019 logiware gmbh



13 g01984 Performance Optimization

Using the original image

7 Using the original image

Wherever possible you should use the original JPEG image from the IP camera in go1984. The image can

then be transferred one-to-one, without needing to be decompressed and compressed, which is highly
compute-intensive. The following example illustrates this:

Rotating the image in the camera: Rotating the image in go1984:

I
e.g. image
) rotation .

JPEG

EMP

€., image
rotation

) 3 ‘%‘ Compr.

&
|

JPEG

. Recording . Recording
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Using the original image 14

Click on the JPG button in go1984 to use the original image from the recording source (this is the default
setting). Although it is no longer possible to edit the image, for example rotating, mirroring or adding a

caption, this can almost always be done by the camera, which results in a significant improvement in the
overall system performance.

) go1984 3.8.2.4 S Rale)
= & Administrator

L Image | Caption
L——_Ia Cameras

IP-Cameras - :
e FGarden

L W Video

& & WMotion detection
-4 @ Recording
{:l Alarm management
€3 Direct X

-1 10-Manager

[]--{:l Image center

E'@ Web server

- A@FR User manager

-[&] Setup

--¢&¥ Help (double-click)

n
+

D]
3

PTZ: Garden -

18458

|Original image from source device iz used. Use labelling, rotating and guality from the source «

|384x283 |5,0 fps 111:38:47  [11:27:39  |Axis Camera 215 PTZ-E [TAxisCamera]
vAdministrateriCameras\P-Cameras\Garden
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8 Making best use of MJPEG sources

After you have connected the PC running go1984 with the MJPEG camera, the images will start arriving from
the camera. If you do not set the required frame rate at the camera level, the maximum number of images
will be supplied, regardless of the setting in go1984.

Superfluous frames will then be dropped, which places an unnecessary load on the network and the PC, as
the following figure shows. In this case go1984 fetches an image every 200 ms, while the camera makes five
images available during this time.

Pause between two frames
® L1984 200 ms [5,0 fps]

F =
Frame | v

F
E
F

Frame

I |

-
! I
! 1

.
W Frame

This approach is necessary in go1984 in order to guarantee that the images create a live impression, without
a time lag.

Therefore, when using MJPEG cameras you should not only set the required frame rate, wherever possible,
in go1984, but you should also set the maximum frame rate at the camera level and ensure that the two rates
are the same.

It is worth mentioning that this approach is not needed with JPEG cameras, as they use a handshake at http
level.
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Making best use of MJPEG sources 16

In the case of Axis cameras, you should set the required frame rate (in this case 5) in the fields Req_fps and
Fps in the Video->Properties tab, in the form of a whole number with no decimal places. These two

parameters access the same value, but may have different names depending on the firmware.

T go1984 3.8.2.4

=B Administrator
Ela Cameras
E% IP-Cameras
EI@ Garden

@ " Motion detection
=4 @ Recording
- Alarm managemant

-_ 10-Manager
[]--{:l Image center

----- ir) @ Web server
----- 7% User manager
@ Setup

—¢g¥ Help (double-click)

PTZ: Garden

Live image | Properties | PTZ properties Log

Anphy

Host lptzhr

000

Port lEI}

Username [FDDT

Password [““

Flfnsizelz

Dropframes [1

Imagetimeout [SI}EII}

Uri l.faxis-—cgi.fmjpgfvideu.cgi

Resolution |

Camera l

Compression [

Colorlevel |

Clock |

Date |

Quad |
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Practical example

9 Practical example

The following example should clearly highlight the differences between achieving a poor performance and an
excellent performance using a system configured with both H.264 and MJPEG cameras.

A total of 30 network cameras are connected, which record when any movement is detected. The live picture
does not need to be displayed for this. There are 30 axis cameras with a VGA resolution (640x480 pixels),
which each have an image record pause set in go1984 of 100 ms (10 fps), i.e. 300 fps in total.

The PC has a dual Intel Xeon E5420 2.5 GHz quad-core processor CPU with 20 GB RAM. It runs Windows 7
Ultimate 64-bit SP1 as its operating system. It also runs go1984 Ultimate Edition V3.8.2.4..

Al) Poor settings for H.264 cameras

¢ the max. frame rate of 10 fps was not specifically set at camera level

e motion detection involves every single image being analyzed

¢ due to H.264 mode being used, the time-consuming H.264 -> BMP decompression operation is required,
along with an additional BMP -> JPEG compression operation for each single image

= Administrator
-5 Kameras
EI% IP-Kameras
@ A

- AA

E-E Asan

-8 Anass
w8 asssan
- Assssnn

&-8 Asssasss

{8 AAAAAAAAA

=-8 Assssssssn

-8 B

=-{@ BB

=@ BBB

-8 peBEB

=-{8 6EBEE
+-{8) seBBEE

+-{8) seEBBEE

+-{&) 5BBEBBEE

-8l pEEBERBEEE

-8l FBEBRBBEBE

-8 c

@ oc
=@ ccc

=& ccce

=8 ccocee

=@ cceoee

&=-{8 ccceoece

=-{@ cccccece

=-{@ ccceeccoe

-8 ccoceocoee

-

158 Windows Task-Manager

E=EI )

Datei Optionen

Ansicht ¢

Anwendungen I Prozesse I Dienste | Leistung |Ne1zwerk | Benuher|

CPU-Auslastung

Arbeitsspeicher

Verlauf der CPU-Auslastung

Verwendungsverlauf des physikal. Speichers

Physikalischer Speicher (MB) System

Insgesamt 20477 Handles 19239

Im Cache 3960 Threads 61

Verflgbar 16587 Prozesse 58

Frei 12759 Laufzeit 0:04:26:51
Zugesichert {GE) 439

Kernel-Speicher (ME)

Ausgelagert 323

Nicht ausgelagert 71 [ Hy/ Ressourcenmonitor. .. ]

Prozesse; 58

CPU-Auslastung: 94 %

Physikalischer Speicher 1§

—

The CPU load is almost 100%, which means that, in total, an overall refresh rate of just around 150 fps will
be achieved instead of the required rate of 300 fps.
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A2) Poor settings for MJPEG cameras

¢ the max. frame rate of 10 fps was not specifically set at camera level
e motion detection involves every single image being analyzed and therefore decompressed

e image rotation in go1984 and, apart from decompression, a time-consuming compression operation needs

to be carried out on each image from bitmap to JPEG.

m-{@ o
- oo
=& ooo
=& cooo
-8 poooo
-8 oooooo
=& poooooo
-8 oooboDDD
-8 ooooDoDDD
-8 oooooooDDD
e €
-8 EE
-8 EEE
-8 eeeE
-8 eeeeE
-8 EEEEEE
-8 EEEEEEE
-8 EEEEEEEE
{80 EeEEEEEEE
-8l EEEEEEEEEE
@ F
-8l Fr
=8 FFF
=@ FFFF
- {8l FFFFF
-8 FFFFFF
-8 FFFFFFF
-8 FFFFFFFF
-8l FFFFFFFFF
- {8 FFFFFFFFFF

-3 Direct X

#-] I0-Manager

-] Bildzentrale

----- I:I@ VWebserer

----- E@ Benutzerverwalttung

=] Einstellungen

--dg¥ Hilfe (Doppelklick)

-

158 Windows Task-Manager

EEET)

Datei Optionen  Ansicht 7

Anwendungen I Prozesse | Dienste | Leistung |Nn.=-_12werk | Eenuuer|

CPU-Auslastung Verlauf der CPU-Auslastung

Arbeitsspeicher Verwendungsverlauf des physikal, Speichers

Physikalischer Speicher (MEB) System

Insgesamt 20477 Handles 17320

Im Cache 2218 Threads 830

Verfiighar 17637 Prozesse a0

Frei 15544 Laufzeit 0:01:00:10

Zugesichert (GE) 3/39

Kernel-Speicher (MB)

Ausgelagert 174

Micht ausgelagert 53 R.essourcenmanitor. ..
Prozesse: G0 CPU-Auslastung: 75%  Physikalischer Speicher: 13

—

The CPU load is 75%, which means, in total, that an overall refresh rate of approx. 275 fps is achieved.
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19 g01984 Performance Optimization Practical example

B1) Optimized settings for H.264 cameras

o frame rate set at camera level to 10 fps for each camera

¢ only one camera image in five (two images a second) is analyzed

¢ due to H.264 mode being used, the time-consuming H.264 -> BMP decompression operation is still
required, along with an additional BMP -> JPEG compression operation for each single image

= € Administrator

=i Kameras

EI% IP-Kameras

@ A -
-8l Aa 158 Windows Task-Manager l = | (=] |_
- asn
=@ asan
@ ARAAA Anwendungen | Prozesse | Dienste | Leistung |Ne12werk | Benuuer|
-8 Anssss
@ A A A A A AN CPU-Auslastung Verlauf der CPU-Auslastung

- I8 AnssssAAA
Arbeitsspeicher Verwendungsverlauf des physikal. Speichers

-8 aasasssass

-

Datei Opticnen  Ansicht 7

-8l 8

@ BB

=& seB
-8 BBEE
=80 seB8E
-8 e88EE
=80 ceeEBEE
=80 seEEEEER

5§80 5EE5EE8EE Physikalischer Speicher (MB) System

@ R Insgesamt 20477 Handles 19331
: Im Cache 3964 | Threads 943
@ € Verfiigbar 16633 Prozesse 53
- @ cc Frei 12850  Laufzeit 0:04:15:33
=- @ ccc Zugesichert (GB) 4/39
=& ccee Kernel-Speicher (ME)

@ e e Ausgelagert 323 .

-8l ccoece Micht ausgelagert 70 [ | Ressourcenmonitor... ]

=@ ccoeocoe

&80 ccocecce — )
@ CCCOOCCOD Prozesse: 58 CPU-Auslastung: 35%  Physikalischer Speicher: 1%

The CPU load is 35%, which means, in total, that the overall refresh rate setting of 300 fps is achieved.
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B2) Optimized settings for MJPEG cameras

o frame rate set at camera level to 10 fps for each camera

¢ only one camera image in five (two images a second) is analyzed and decompressed

¢ image rotation is carried out directly in the cameras, which means the bitmap-to-JPEG compression
operation is no longer required

-3 o

@ oo r =
=@ ooo 138 Windows Task-Manager l = | =l |_ﬂh]
g ggggn Datei Optionen  Ansicht 7

@ DooooD Anwendungen | Prozesse I Dienste | Leistung |Ne1zwerk | Eenuher|

-8 poooooD

=8 oooooooo CPU-Auslastung Verlauf der CPU-Auslastung

w8l pooDDDDOD

=-{&) pooooooooD

@ E

@ EE

- EEE

g _— Arbeitsspeicher Verwendungsverlauf des physikal, Speichers

-8 eeeee
-8 EEEEEE
=80 eeeEEEE
-8 EEEEEEEE

-8 EEEEEEEEE

: Physikalischer Speicher (ME) System

g EEEEEEEEEE Insgesamt 20477 Handles 17935

-4 Im Cache 2272 Threads 863

@ FF Verfiigbar 17580  Prozesse 60

- @ FFF Frei 15449 Laufzeit 0:01:12:59

=8 FFFF Zugesichert (GE) 3/39

w-80 FrFFF Kernel-Speicher (MB)

=8 FFFFFF Ausgelagert 175

@ FFFFFFF Micht ausgelagert 52 R.essourcenmaonitor. .. ]

w80 FFFFFFFF

e-{@ FFFFFFFFF — _

g FEFFFFFFFF Prozesse: G0 CPU-Auslastung: 10%  Physikalischer Speicher: 14

; S —————————————————

\QB Direct X

H-] 10-Manager

-] Bildzentrale

----- O @ VWebserver

----- E@ Benutzerverwaltung
@ Einstellungen

-4 Hilfe (Doppelkiick)

The CPU load is still only approx. 10%, which means, in total, that the 300 fps setting is easily achieved.
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Practical example

The following table shows the summary of the test results:

CPU Load as %

achievable overall frame

optimized settings

rate in fps

Al) H.26_4 cameras with 100 150
poor settings

A2) MJPI_EG cameras with 75 275
poor settings

Bl)' H.264 cameras with 35 300
optimized settings

B2) MJPEG cameras with 10 300

The system configured for H.264 cameras producing a poor performance only achieves a rate of 150 fps
with a full CPU load. A system configured for MJPEG cameras producing a comparably poor performance
can achieve at least double the frame rate at a 25% lower CPU load.

The optimized configuration generates a CPU load of 35% in H.264 mode, whereas a similarly configured

system for MJPEG cameras generates only approx. a third of this CPU load, i.e. 10%.
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10 Benchmark tests without remote access

We performed suitable benchmark tests for you so as to differentiate between the various go1984 editions
available in terms of general performance and performance-related limits.

The tests were carried out using go1984 version 3.8.2.4 on 80 axis M1011 cameras with a VGA resolution
(640x480 pixels), operated in MJPEG mode. One image in five was analyzed in motion detection mode, while
any movements detected were recorded.

Dual CPU Intel Xeon E5420 (8 Cores) with 2.50 GHz each, 20.00 GB RAM
Windows 7 Ultimate SP1 64-bit

Edition Pro Enterprise Ultimate
max. overall fps 180 360 730
CPU utilization in % 10 15 20
RAM dutilization in MB 250 260 280

AMD Phenom X4 9750 Quad-Core 2.40 GHz, 4.00 GB RAM
Windows Server 2008 Enterprise 64-bit

Edition Pro Enterprise Ultimate
max. overall fps 128 250 500
CPU tilization in % 20 25 30
RAM utilization in MB 235 240 250

The benchmark tests show that go1984 Enterprise Edition and go1984 Ultimate Edition can process images
at a refresh rate twice and four times respectively that of go1984 Pro Edition. It is also evident that multi-
core processors are extremely beneficial for go1984. With a VGA resolution, rates of approx. 25 fps per
core can be achieved with go1984 Pro Edition, 50 fps per core with go1984 Enterprise Edition and approx.
100 fps per core with go1984 Ultimate Edition.
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11 Benchmark tests with remote access

Active go1984 web server sessions will obviously increase the load. If you use a browser to access the
001984 web server via a LAN, you should choose a high bandwidth in order to avoid the server needing to
recompress the images.

go1984 Clients V8.0.0.1 Ultimate H

go01984 Desktop Client

A e "

.

go01984 Mobile Clients

g01984 Clients "deprecated - reached End-of-Life & End-of-Support"

©2019 logiware gmbh

This also applies to access via go1984 Desktop Client or go1984 Web Client, where you can use the
appropriate sliders to request the images in original quality:

~Quality

Live

Thumbs

Recording

The go1984 Desktop Client also offers a motion mode. In live mode images are permanently transferred,
regardless of whether any movement is detected. In motion detection mode images are transferred
depending on whether any movement is made. This means that images are updated only when movement is
detected by the relevant camera.

Motion detection mode is generally recommended so that you can ensure that the best use is made
of the bandwidth and optimum performance can be achieved both on the server and client side.
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In a web server benchmark test we operated on the server side 16 Axis MJPEG cameras with a VGA
resolution, each with a refresh rate of 10 fps. The web server accessed two client PCs in parallel via go1984
Desktop Client. The cameras were set to display a live 4x4 view. The server PC was an AMD Phenom X4
9750 2.4 GHz quad-core with 4 GB RAM, running Windows Server 2008 Enterprise 64-bit and go1984
version 3.8.2.4.

The CPU load on the server side without any active web server sessions was approx. 5%. With two active
clients (16 cameras x 10 fps x 2 clients = 320 fps in total) this figure rose to approx. 10% if the images had
to be displayed in their original quality.

i windows Task Manager M=] E3

File ©Options Wiew Help

..ﬁ.pplicatinns I Processes I Services  Performance |Netwu:urking I sers I

—CPU Usage —CPU Usage Hiskary

—Physical Memory Usage Histary ——————————

—Physical Memory (MBY) Syskem
Total 1917 Handles 11852
Cached 455 Threads RS0
Free 839 Processes 45
Up Tirme: 05936
~Kernel Memory (MB)——| | PageFile E40M | 4077
Total 203
Paged 130
Monpaged 7z Resource Manitar. ..

Processes: 45 |CF‘LI sage: 10%: Phwsical Memory: 42%: 4
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Benchmark tests with remote access

If the images had to be compressed, which meant that they had to be recompressed on the server side, the

CPU load increased six-fold to 60%!

i windows Task Manager

File Options Yiew Help

=] E3

..ﬁ.pplicatinns I Processes I Services Performance |Netwu:urking | sers |

—CPU Lsage

—CPU Lsage Hisktary

512 ME

—Phrysical Memary Usage History

—Physical Memory (ME)

Tokal 1917

Cached 435

Free 833
—kernel Memaory (ME)

Total 203

Paged 130

Monpaged Tz

Svskem

Handles 11897
Threads A55
Processes 45
p Time 0:56:47
Page File 350M | 07 7M

Resource Monitor., ..

Processes: 45

CPL Usage: 60%

Phwsical Memory: 42%s i
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12 Impact of antivirus software

Remember that in some cases, antivirus software can also have an adverse influence on your system’s
performance.

The load exerted by antivirus software on the CPU can sometimes be displayed in the Task Manager at the
g01984 process’s expense (e.g. using a DLL injection). In case of doubt, the best thing to do is to check your
system’s load with and without active antivirus software in order to detect possible effects and enter, if
possible, the go1984 process and the folder(s) for the recordings as exceptions.

For example, a known problem relating to “NOD32” should be listed here. The default active HTTP check
results in the connections to the cameras being constantly analyzed. Apart from the adverse impact on
performance, the hard disk is populated with log files in next to no time. This check does not make much
sense particularly at LAN level and can be deactivated as described below.

Open the "Control Center" and select "IMON" -> "Setup".

HOD32 2.7 Control Center M = B IMON - Internet monitor

. Control
@ Center

B Thueat Protection Meduls:

B aMOH Number of files
@ oMON Seanned: i
B EMOM Infected: 0
@ i Cleaned: 1]
B HoD3e File:
0 Updsie Warsion of virus signature database: 2508 (20070%06)
B Eg:""d‘“ & Internet Monitor (IMON) enabled

O MOD32 Spstem Tooks

?;Ttpl:-'c"'- saitings
u ul.IIH:.' IMON
? = x 2 % NOD BE

Help Hide Dk Help Hide: antivirFus sgetem
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Then select the "HTTP" tab and deactivate the HTTP check by unchecking the option "Enable HTTP
checking".

[ IMON Setup eS|

| POP3 | HTTP | Miscellaneous |

Setup

[CJEnable HTTF checking
Portz uzed by the HTTF protocaol [delimited by & comma, semicolon or space]:
80, 28080, 3128

o, CUOU,

Automatically detect HT TP communication on other ports

Actions

When a threat from the [nternet iz detected:

You should check beforehand whether it is advisable to adapt the settings on your system for security
reasons.
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13 Using several hard disks

Using a large number of cameras will require, during active recording, multiple parallel write access

operations to be carried out to the hard disk(s). If recordings are viewed on the go1984 computer or even

every time the web server is accessed concurrently by several users, multiple parallel read access
operations are also required.

In these circumstances, it is generally recommended that the recordings are distributed across several local
hard disks from a performance perspective. The path for each camera can be defined in go1984.

" go1984 3.8.2.4

oOe
& ; gm[i:nistratur Storage | Scene creation | Pre-/Post-recording | Access pericds | Log
- ameras
E'% &Cﬂ meras Recording directory
B Garden
i e Video | |
& & WMotion detection
e MNote: Use UNC syntax for network drives (WServeriSharedFolder\Resource) in service
Recordin
g :Iament mode and run the service as a user with write permission!
€59 Direct X
B 10-Manager Delete scenes automatically, if
[]--{:I Image center
..... E‘@ VWeb zerver [ the used disk space exceeds this value:
g% tUser manager T ——
Elup 0,63 GByte
-¢&¥ Help (double-click) < E
(195,86 GByte 0,61 GByte

n=T [340,5 kByte [12s
PALE)

g e e e .’-n...,iﬁ"'-—-’_ W—h—hwdﬁ ‘iamera21W
1

-

We will not go into detail here on the numerous techniques used for operating two or more hard disks

simultaneously (RAID) or on the individual pros and cons of this. You are referred to the relevant literature
and Internet sources on this subject.
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14 Editorial information

wdare

logiware GmbH
Alfred-Mozer-Str. 51
D-48527 Nordhorn
Germany

Tel: +49-5921-7139925
Fax: +49-5921-7139929

Website: http://www.g01984.com
Sales e-mail address: sales@Iogiware.de
Support e-mail address: support@Ilogiware.de

All company and/or product names are trademarks and/or registered trademarks or brands of the relevant

manufacturers. Subject to technical changes. Errors excepted.
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