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DVR / NVR

Operation Manual

Thank you for purchasing a product.
This manual describes the function usage of DVR / NVR.
Before installation or operation, please become familiar with this manual.

This manual, software and hardware described here are protected by copyright by law. With the exception
of copying for general use within fair use, copying and reprinting of the user manual, either partially or
in entirety, or translating it into any another language without the consent of our Corporate office is
strictly prohibited.

This manual is common operation manual for multiple models, and thus, some Ul and the usage
can be slightly different by models.
For the specific product specification, please refer ‘Product Manual'.

Ul and some functions can be changed for improvement of firmware or quality without any
notification. The updated manual can be downloaded from manufacturer’'s web page.
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Setup Wizard

The Setup Wizard makes it easy to set up DVR/NVR's "Language, Network, DDNS, Time, Hard Disk, Record Mode

and Wizard."
The Setup Wizard is automatically launched on the first boot of the DVR/NVR, and you can run the Setup Wizard

through the "Menu > System > Tools > Setup Wizard".

Start
You can select the language you want to use. e UF WK e
Engiish [
Network
Set up IP address of DVR/NVR or skip network setup. SETUP WIZARD(2/6) - Network

Press “Test” button to check if there's problem in network
communication or not.

1) Network normal - "Communication with Gateway is successful.”
2) Network abnormal - “Communication with Gateway is failed.”




DDNS

Setup DDNS of DVR/NVR or skip DDNS setup.

Enter domain name to use then press “domain change” to create
domain name.

SETUP WIZARD(3/6) - DDNS

Connection method after Domain “test” created

1) Browser - Enter http://test.mycam.to in address bar
2) Mobile application — test.mycam.to

3) Exclusive software Control Center — test.mycam.to

Domain change message
1) Domain change normal — Success
2) Domain change fail — Domain cannot be used

Time and time zone
Setup time, standard time zone and daylight saving time (DST).

SETUP WIZARD(4/6) - Time and Timezone

Automatically match time over the network(NTP)
(recommended)
© Off(Manual Time Setting) @ On

Network(NTP) autotime synchronizing
1) In case DVR/NVR is connected to internet — In use GUEEn e
2) In case DVR/NVR is not connected to internet — Not in use Time zone

Daylight Saving Time(DST) @ off o)
@ Custom

Daylight saving time (DST, summer time)
1) DST saving time is used — In use
2) DST saving time is not used — Not in use

Date Format Month/Day/Year Q‘

Hard Disk
Connected hard disk is searched automatically and shown as ,
. SETUP WIZARD(5/6) - Hard Disk
Inventory.
Select hard disk to use and run “Enable and format” to format and Please select the disk you want to use and run the ‘Enable
. And Format.
enable (start record) selected hard disk. —

Int B ATA WDC WD20EUR YES
usB PARTO-BMKT Memo

Enable (Start record)

1) Hard disk starting record — Yes
2) Hard disk connected to DVR/NVR but not starting record — No

X It is recommended to enable all connected HDDs.
However, if an HDD shows any malfunction, please disable the HDD
until it is replaced or repaired.




Record mode
There are 3 type of record modes. _
SETUP WIZARD(6/6) - Recording

Record Mode

1) Normal image 1fps, Motion image 15fps (recommended)

- If there's no movement 1 frame per second, if there’'s movement,  cenersl vincos dips, Motlon Widec b teesommended)
15 frames per second will be recorded. I S —
© Only Motion video: 15fps
2) Record 15fps only moving image Save 15 sec only when there is movement.
- It does not record anything, If there is no movement, while it record
15 frames per second if there is movement. i

3) Always record 30fps
- All channels, always record 30fps.

Wizard
Select whether to use the Setup Wizard when you restart the DVR or SETUP WIZARD(7/7) - Wizard

NVR.

After finishing setup, click [Complete the Wizard].

<Note>
DVR/NVR’s default account is admin and default password is ‘12345’
The default password is very weak for security. It is highly recommended that user must change the

password periodically. The responsibility for security problems by using default password is to user.




Usage

FUNC Menu

All DVR/NVR functions can be controlled by using mouse. For convenient use, freqeuently used functions
and convicient functions are gathered in FUNC menu. To open FUNC menu, click the mouse’s right button at
live or playback screen.

FUNC menu at Live screen
v" Search — Move to last playback time, Move to latest

Live
record data Search -
v Copy - Copy recorded data Copy ; |F|)y5- -
v' Tools - PTZ, Instant PTZ, Camera Setup, Multi, SEQ, Set Tools o HEEE

Custom, Spot, Digital Zoom, Freeze, Snapshot, Manual fhumbnall

Relay, Emergency Recording, All Event Confirm, Bookmark
v"Information — Screen, Screen(Spot), Camera, Network,

Recording, Disk, System, PoC, System Alarm [Live] [Playback/Search]
v' System - Menu, Lock, Logout, Power off, Reboot

Information

Tools »
System Information »

FUNC menu at Search/Playback

Live — Turn into live screen

Copy — Copy recorded data

Full Screen — Turn into full sized screen
Thumbnail = Run thumbnail search

Tools — Digital Zoom, Snapshot, Multi, Bookmark
Information — Screen configuration

ASANE NENENEN

Menu structure

Please refer to menu structure below.

Network Camera
Dai;i/;li(ime Service PTZ Event
User Setu DDNS Monitor Motion Record
Utili P WRS Audio Sensor
ity Radius* Text

<Note> This Ul is only appeared for the model supporting Radius.
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Menu Structure

Press [MENU] key on front panel or click [Main Menu] button under FUNC menu to enter the setup menu. To

exit menu, press "X".

Main menu
The selected tab is shown in bright color
and the sub-menu box will show the chosen

Sub-menu : AR
Selected sub-menu will disply the chosen item
and the related setting will be shown. To move
to the upper main menu, click the [Save
Changes] at the bottom of menu, or press "X"
button.

Set-up dialogue box
The selected tab is shown as orange, and to
move to the previous/next tab.

System Information
System Log
Recording Status
Firmware Update
Video Status

Network Status

Dialogue box for string input

Dialogue box for string input is shown as follows. User can enter
words or numbers using a mouse or direction buttons.

Mouse to enter it. To delete the entered letter, press [€] button, and
to enter a space, press [SPACE] button. To exit the dialogue, press
[ENTER] button to save string and exit or press [CANCEL] button to
cancel the string.

System

Factory Reset
Import Configuration

Export Configuration

Reboot Schedule

Setup Wizard

KEYBOARD

21 |31 |4 5] 6] |7
qwe r ty u i

Caps a s d f g h j
Shift z x ¢ v b n m ,

Cancel
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Monitoring

Basic screen
The basic screen will be maximum multi-screen DVR/NVR supports and if rebooted after multi-screen mode

has been modified, previous multi-screen mode will be shown.

Single screen

click the channel number you want to view or Double
click the left mouse button.

Click [MULTI] button or Double click the left mouse
button again to o return to multi-screen

Multi screen
Click [MULTI] for multi-screen display to choose multi-

screen mode.

Screen description
Status bar represents status of DVR/NVR.

Status bar shows current date/time, emergency record, record status, motion detection, flame detection (when
using flame detection camera), sensor, text, Al, disk capacity, Mic enabling and auto hide of status bar.

ic

FREEZE MENU s

2018/11/13 16:13:54 H y 142187 2.007¢ FUNC MULTI

I Disk Capacity

| Emergency || Motion ||AI|

Auto hide of status bar ‘

Auto switch mode (Sequence)
Auto switch screen mode is a feature in which the selected channel or multi-screen division switches in sequence

with the time interval of 1 — 60 seconds. (Please refer to “Monitor setup” for further configuration method).
Auto Switch mode can be set in every division mode by pressing the [SEQ] button.
Press [SEQ] button once more to leave from Auto Switch mode.

Check video

When turned on, DVR/NVR starts booting automatically and shows screen after the booting.

12



<Reference>
Auto login “ON": means login set without any login dialogue box (default - auto login ON, admin)
Auto Login "OFF"”: means there will be dialogue box requiring password.

Event screen

It is available to set the selected screen pop-up automatically when an event is triggered

Users can choose events for pop-up from event source. Event source supports Sensor, Motion Detection, No
video, Text, System event and so on.

If multiple events are triggered, the corresponding screens will pop up automatically.

For example, if events are triggered in 3 Channels, they will be displayed in 4 screen division automatically. To
return to the original channel, press the button of one of the popped up channels.

Press [ESC] to return to original channel.

<Warning>
1. Image popup will be performed after setting image popup “enable” and selecting event source (sensor, motion
detection, no video, text).
2. To use flame detection function, flame detection camera should be connected. After connection, DVR/NVR can
automatically detect the sensor as a flame detector. (It is not possible to change the sensor type by manually.)
Please contact to CS for the flame detection camera models.

Enlarged screen
Using D-Zoom on a single screen, users can enlarge the area user DIGITAL ZOOM
want to view. Click on [Zoom] button or icon in single / full
screen or [FUNC] button then select Zoom button to activate Zoom
mode.
To expand or reduce, please use +, - button or use mouse wheel
drag.

Enlarge mode can be used between 1.00X ~ 10.00X range.

[[8] To return to the previous screen, select a button and press the
enter or left click the mouse.

<Note>
Live/playback in multi-channel mode does not support zoom. To use
zoom, please make live and playback screen into single mode.
In order to use the flame detection function, the flame detection
camera which can detect fire (fire source) must be connected to the
DVR or NVR, and the sensor must be selected as the flame detector.
Please contact CS for available flame detection cameras.

Pausing the live screen

Just like in playback, live screen can be paused.

Click on [Freeze] button while live monitoring to pause image and to return to live again, please click on any
button.

Snapshot picture
Please click on Snapshot while image is Freeze in single live monitoring. Copy them to USB too.

13



Click FUNC menu -> Tool -> Snapshot to copy image to USB memory without stopping or pausing image.
Instant PTZ

If Instant PTZ in Tool menu is set activated, PTZ mode will be on
automatically upon single channel, which PTZ function is set.

+ Mark in the center of image will be on while PTZ function is

working. _I_

PTZ control
Connect PTZ camera to DVR/NVR and set relevant protocol on “PTZ" under MENU, and users can operate PTZ
while monitoring live images.
When PTZ is on, through PTZ button on front or PTZ buttons under [
FUNC menu, users can use pan/tilt, zoom, focus, aux, preset functions

and Patrol. channe!  THENNES
Pan/Tilt Pan/Tilt

pan/tilt function for PTZ configuration channel

Use "Up”, “Down”, “Left”, "Right” to control pan/tilt.

Zoom

Click "Tele", “Wide" buttons to create a preferred focal point. wid
ide

Focus

Click “near”, “far" buttons to focus.

Auxiliary On
Use direction keys or mouse wheel to select aux number (up to 16 Aux
functions can be used). Select “on” and press enter or click a mouse)

Auxiliary Off

Use direction keys or mouse wheel to select aux number Aux ! :
" " . .preset

Select “on” and press enter or click a mouse. P B

Preset

Load Save Clear

Loading preset

Used to move to set preset location. Falte

Select wanted Preset number and press [Load] button. M|
on off

Saving preset

Use to save new preset location. Patrol Status

Use focus/zoom/pan/tilt to move to a location you want to save it and Channel 2 - patrol1

select a preset number and press [save] button.

Patrol

This function can move the view position of PTZ device according to the stored sequences of multiple presets.
8 patrols are supported and each patrol can have 8 presets. Also, each patrol can set the sequences and
interval of presets .

Patrol On
Select the patrol number and click “On".

Patrol Off
Refer the patrol status and select the patrol number which you want to off. And click “"Off".
<Note>

14



Focus may not be controlled for IP camera (Onvif) channel.

Camera Setup
This menu is used to enter the OSD menu of connected camera. Please
control camera menu using up, down, left, right. Camera Setup

Channel .§|

<Note>
OSD cannot be controlled for IP camera (Onvif) channel.

Please use webpage of IP camera to control OSD.

Bookmark

Add / Edit bookmark No, Time, Channel and Memo in FUNC menu >
[Tools] = [Bookmark] while live or playback.

Clicks bookmark icon “ . “in [Search], [Copy], [Thumbnail] to load
saved bookmarks.

BOOKMARK

BYo7ris2018 16:53:07 [

Screen Information

Screen properties can be set by clicking [FUNC menu — Information —
Screen]. User can change the expression of channel name, text color,
font size, status bar, remoteDVR status etc.

It is possible to show or hide the channel border line. Also, the color of
border line can be set.

The position of the status bar can be selected between lower and upper
at [Adjust Status Bar Position].

The expression of channel name can be ‘channel number and channel
name’, ‘channel name’, ‘channel number’ or ‘channel navigator'
It is possible to locate any channel you want on any position of multi-
division screen you want if the expression of channel name is 'channel
navigator'.

<Caution>

If the expression of channel name is ‘channel navigator’ and user select "Auto” as a multi division mode, the
expression of channel name will be changed to ‘channel number and channel name’ If you want to use
‘channel navigator’, please set again and do not select "Auto”.

Screen (Spot)
Spot screen properties can be set by clicking FUNC menu > SCHEENNEDRWATIONGER)

[Information — Screen (Spot)]. User can set the expression of channel c "
name displayed on Spot screen. : |

15



Remote monitoring & control

Users can connect DVR/NVRs, control and monitor it remotely by using Control Center (CMS program)

Installation of Control Center
Execute “"Control Center Setup vx.x.x.exe” to install the Control Center.

Start of Control Center
After installation is completed, click “Control Center Monitor” icon and execute it.

(ID: admin / Password: admin)

Screen configuration of Control Center

[~ B Control Center Monitor
‘--------_-------------------—---------------------------—-----------.&
.....
a > 1
e F=.  Durationisec) 10+ T s )
o) = ation(sec : w3 R « > B © = IR P 1
) : ¥ Use 25 sequential saitching monitor — — 5 H
'Pl',b».t C*n"wmm Save  Sequential Witusl  Video Event |[ 11 FFY 5 [ Previcus Next  Full Mic Ut Event Close
View Set Switcher Sequence Fopup Opticn | B bxid ¥ * | D.Group D.Group Screen - Explorer l.cg PV |
I e 5;“’4
F B e e
Q Registered Unas -
< (000

MO/No Video Sensor Input Relay Output Talk Recor. Alarm Notification Time N
20151020 10225‘
r PLAALLLLA YVVYVYIYIYVYYY ssss A W P Askheddle 20151020102¢ 3 —(:)
ShAxTATAS YYVYYVYYYY LIk P - 7 As Schedule 20151020 102¢ |
LALLLALEIA Y2V YYrYY: BN A ® P AsSchedde 20151020102¢ |
ey YYYYVYYYY LR o = P As Schedule :oxs:o:c:o:f-=
7
T 8 S 0 i VP
Item Description
1 Menu/Toolbar This is menu and function button used in program
) Unit list window User can add/delete/edit the unit and refresh the unit list.
This indicates unit/viewset/map registered in program. User can click on the list to show image
Image window This indicates live monitoring image
4 Status & Action This indicates status of unit, event information and alarm log
window

16



Add Unit
Click [Add] icon on the toolbar or execute [Add

Add Unit %
Unit] by clicking mouse right button at “My Units". IP/DDNS | WRS | RTse
1) Select "URL/IP Address” — s = e Paddes ame [OTEE
2) Enter proper IP address and Port, then click [Find] — Dceforstnnmesisdsedto e untrone é i 3 ¢ ]
button. If the DVR/NVR is located inside local jﬂ:":ws e O =t
network, you can easily find the DVR/NVR by .. = e (B
clicking [Auto Detect] button. tser D e H i z !
3) Check whether the unit's information is properly = "= ™= E 4 ;
displayed. g s L
4) Enter DVR/NVR's ID and password, and then click S — 1
[OK]. — s |
5) DVR/NVR will be listed on the unit list of “My Units". RERH

Connect Test Cancel

(DVR/NVR' Default ID/Password is admin/12345)

DVR/NVR’s live display
If you click a unit's icon in the “My Units", you can get live monitoring display. Split-screen will be displayed to
show all channels of the unit.

All channel Display at the same time
If you click a unit’s icon (1), all channels' video will be displayed on the split-screen (2). If you click a unit's icon
again, then all video on screen (2) will be off.

Display a specific one channel
If you click one channel icon, that channel on screen (2) will be off. If you drag and drop one channel from 1 to
2, that channel will be displayed on that position.

17



Playback, Search and Copy

Playback Mode

To enter the playback mode, push “SEARCH" button of remote controller or click “SEARCH" of status bar on

lower side of screen. Or click mouse right button and select [Function] =» [Search].

Playback Screen Composition

/01 14:12:40 a « E « « 4«4 0 p » » 4 n'lu n LIVE COPY MULTI THUMBNA 'L

2 All | - | te B

name function description

Display currently playing time.

Set the time to want to play and click - then playback time goes to that time and paused.
1 Time Search . ) . .
Bookmark list will be displayed when you click ‘Bookmark’ icon. You can select one of

bookmarks to go to the bookmarked time.

Use buttons to control the playback.

E: Click this icon to activate, then only video which has event will be played.
4 «: Reverse playback speed control icon. Every clicking will increase speed.
«: Playback direction control (backward).

2 Playback Control «ll: Step backward. Step playback is skipped by the number of frames set in ‘4",
Button l: Pause

[I»: Step forward. Step playback is skipped by the number of frames set in ‘4"
»: Playback direction control (forward).

» B : Reverse playback speed control icon. Every clicking will increase speed.

Display current playback speed and you can select the speed (1/16x ~ 64x).
Playback speed can also be controlled by <4 4 or »» button.

3 Playback Speed Control
‘All" means that all frames are played without skipping. If recorded fps is low, it looks like

multiple times speed playback.

18



Number of skip frames

It is possible to skip several frames instead of one frame by clicking step forward/backward. If

4 the set number is 10, pressing the step forward button displays the 10 frames later image than
for step playback
the current frame.
5 Playback State Graphically shows the state of playback.
LIVE: Return to live monitoring mode
6 Buttons COPY: Excute backup menu
MULTI: Changing split screen mode
THUMBNAIL: Excute thumbnail search mode
; Screen Displays the playback videos.
Clicks right button of mouse on screen, then FUNC menu is displayed.
Select the type of event to be displayed in the Log Viewer (All, Motion, Sensor, Text, Flame,
Type Thermal Detection, Al, No video).
‘Image’ is an option that shows the history of video loss and detection.
Interval Sets timeline interval.
8 Show Prealarm, Prealarm and postalarm is displayed on timeline when this option is checked with specified
Postalarm-Record Log color.
Bookmark is displayed on timeline with bookmark icon.
Show Bookmark To make bookmark, click right button of mouse on screen and select [FUNC menu] - [Tools]
- [Bookmark].
<4 > Moves timeline to the next range.
Calendar Shows the date of current playback video with background color.
Dates having recorded data is shown with underbar.
Also, user can select the date to playback.
Log Viewer Displays the logs that occurred within the time displayed on the timeline.
9 Only the logs of specified by ‘Type (8)" are displayed.
Selects the event, then the playback time goes to that time and paused.
Configuration Sets the configuration of timeline and log viewer.
© Show all channels: Display timeline and log for all channels
© Show selected: Display timeline and log for selected channels
© Link with videos: Display timeline and log for channels displayed on the playback screen
Displays whether there is recording data. Normal, pre-post alarm, motion, sensor/flame, text,
10 Timeline bookmark are displayed with different colors and user can select the type of recorded data to

be displayed on the timeline
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Thumbnail Search

Thumbnail search will show 35 different thumbnail image on
detected images by time interval or motion. Click on selected image
for playback or copy.

 Time interval: 35ea thumbnail images are displayed by searching
image between entered start and end time.

» Motion detection: 35ea thumbnail images are displayed by
searching image on the motion between entered start and end
time.

Copy

This is for copying recorded videos. There are 2 types of copying, EXE, and AVI.

Only authorized users by security settings can use the Copy function. For more about authority settings, please
refer to (user setup) section.

To run copy function, press [COPY] on the Remote control or Click Copy button under Function menu.

If a user runs copy menu during playback, playback time will be set as backup end time.

EXE

Multiple selected channels can be copyed as one exe file. Copyed exe file can be played on Windows PC
without any other software. Also, it can play with Miniplayer or Control Center Playback.
* Miniplayer supports AV file export function. [File — AVI Export]

AVI

Only one channel can be copied as AVI file. AVI file can be played with general media player on PC or mobile.

ble
AT 1 2/10/2018 13 : 59 : 47
T ll12/10/2018 14 : 00 : 47

ECIIN G 12/10/2018 13 : 59 : 47
QIR 12/10/2018 14 : 00 : 47

Name function description

Type Select EXE using direction keys or mouse wheel.

Channel Selection Press enter on a channel or right click a mouse to select a channel.
(Select All : select all channels / Reset : cancel the selection of all channels)

Password For EXE backup, user can set password.

Estimate File Size Display the estimated file size according to the duration and number of channels to
copy.

Format Format a USB stick before copying. Press Format or right click a mouse to begin.
Support FAT32 and NTFS.

<Note>

Backup file which is not 100% completed cannot be played at PC.

Please install unified CODEC if the PC cannot be played according to the CODEC problem.

It could take long time if user set the copy duration too long.

It is highly recommended to use 'Safely remove’ before remove USB memory from PC. If not, all data of USB meory might
be deleted.
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Configuration

System configuration

Please set time/disk/authority.

Date/time

menu > system > date/time

Before recording setting, DVR/NVR has proper time information. system
DVR/NVR has ‘UTC +09:00 Seoul" as default time zone.

Date/Time

<Note>
1. To search DVR/NVR's recording data properly, DVR/NVR should have
exact time zone information. If DVR/NVR has wrong time zone information, Saylight Saving Time(D 0 or o © custon

user may get wrong recording data during Search, copy, etc.

Month/Day/Year  |=]

2. Please note that if user changes DVR/NVR's time information, recording
data’s time stamps in hard disks will be changed at the same time.
DVR/NVR's system log has record for DVR/NVR's time change.

Time settings
<Note>
Under recording, if a user changes time when it is already recording (saved in HDD), it will change the time of the
previously recorded videos. Moreover, there will be a history of a time change on the system log.

Standard time zone
Set the time zone to the location a product is used in

daylight saving (DST)

This menu is synchronized with time zone configuration menu. It means only when daylight saving area is on,
this function works. Daylight saving applicable area is the same as with Microsoft Windows time zone. Users
can select whether to apply daylight savings or not when DVR/NVR is installed in Daylight saving applied
zone

Date format
Date display settings. Select one of, “mm/dd/yy”, “dd/mm/yy, “yy/mm/dd".

<Warning>
Changing of “Date/Time" configuration can critically affect HDD recording file system.
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NTP

menu > system > date/time > Network Time Protocol(NTP)

NTP (Network Time Protocol) synchronizes the time of all connected
device. To set DVR/NVR time to standard time open server which
offers standard time on the network and client which is connected
to open server to receive time and synchronize it with standard
time. Besides that, DVR/NVR can be set as server to offer standard ‘ LR

time to other devices and can be set as both server and client as Rt s et r—  F
well.

System

Date/Time

Month/Day/Year |+

NTP server location
Enabled when NTP mode is set as client/server. Select if NTP server
is public or local.

NTP local server IP

Enabled when NTP server is set as local and sets server IP address.
Enter NTP server IP address located in local network or DVR/NVR [P
address with NTP mode as a server.

NTP mode
Set DVR/NVR NTP mode to client, server or both.
Name function description
client Receives standard time from external or internal server and enable Time
synchronization of DVR/NVR
server Make DVR/NVR a NTP server and provide standard time to other DVR/NVR or
devices.
both use both client and server at the same time
Interval

Configure interval of time sync.
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Disk

menu > system -> disk
Internal, External HDD can be added, deleted or formatted.

System

Overwrite (Auto Deletion)
Image is recorded overwriting from the beginning of HDD
when HDD is full.

Stop Recording
Record stops when HDD is full.

Block Playback

This function allows only recordings of pre-assigned date to
be viewed.

For example, after 10 days of recording (picture 1), if playback
block is set at 2 days (picture 2), then as shown in the picture,
only the last 2 days of the recordings can be played back.

Recorded part for 2 days.

H
TEETTEET TEETTT I

‘ Record during 10 days. ‘ ‘ Record during 10 days. ‘

Start record In progress of record Start record In progress of record

[Picture 1] [Picture 2]

Data deletion

This function allows preserving video data recorded during preassigned period of date.

For example, if playback block is set at 3 days, then DVR/NVR will only save data for 3 days and will delete
data more than 3 days old even if auto-deletion isn't on.

Once deleted, it can't be restored so please be extra careful.
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NSO4R & UHSO04R Group
<Note> This Ul is only appeared for the model supporting NS04R/UHS04R.

Video can be recorded on NS04R/UHSO04R located in same network (local network) of DVR/NVR.
Note that UHS04R is the next version of NSO4R and NVR supports only UHS04R (not NSO4R).

(1) Enable NSO4R/UHS04R group in DVR/NVR [menu — system — disk] then select to-be used group. (ex
group ID: 90).

(2) Use the rotary switch located in the rear of NSO4R/UHS04R so that the group of first NSO4R/UHS04R is
the same with the DVR/NVR's group. (ex rotary switch 91).

(3) Use the rotary switch located in the rear of NSO4R/UHS04R so that the group of second NS04R/UHS04R
is the same with the DVR/NVR's group. (ex rotary switch 92).

(4) Connect DVR/NVR and NS04R/UHS04R with hub supporting gigabit using Gigabit Ethernet Cable. Run
disk manager of DVR/NVR [menu — system — disk] then select NSO4R/UHS04R to enable HDD of
NSO4R/UHSO04R.

— <Note>

1) Network cable used for connection with DVR/NVR must be Gigabit Ethernet Cable (Category-6).
Otherwise read/write performance are declined so in case of data usage is full, some images could
not be recorded properly.

2) Hub must be Gigabit HUB.

3) The max data size from single unit of NSO4R is read/write 100Mbps repectively.

4) The max data size from single unit of UHS04R is read/write 320Mbps repectively.

5) Please discuss with network manager before connection over network.

6) It could take around 1 min till NSO4R/UHS04R and DVR/NVR are connected after power on.

7) DVR/NVR supports connection with NSO4R/UHS04R having same group ID with DVR/NVR

8) Please use firmware v10.0 or above of DVR/NVR to use UHS04R with DVR/NVR.

9) Itis highly recommended to user 1 or more internal HDD when using UHS04R’s RAID. It can protect
the missing of recording data during auto rebuilding of UHS04R's RAID.

10) 4 front LEDs will be ON in order then all 4 x LEDs are ON (or OFF, blinking) at the same time. After
that HDD's list of NSO4R/UHS04R can be verified in DVR/NVR'’s Disk Manager.

11) NSO4R connection to DVR using single port requires DVR's firmware over v7.8, NSO4R over v2.0. This
feature is not supported under DVR's firmware v7.8, NS04R v2.0.

12) NSO4R connection via single port feature could be various based on DVR model so please contact
manufacturer’s technical center or local dealer for more inquiries.
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Recommended network configuration

M

In case of NSO4R/UHS04R is being used, we recommend customized HUB (or switch) used only for DVR/NVR
and NSO04R/UHS04R’s connection. High bandwidth is required for communication between DVR/NVR and
NSO04R/UHS04R so to secure stable operation it will be good to separate connection from normal network.
In case of multi DVR/NVR's connection to single DVR/NVR, rest of NSO4R/UHS04R is recommended to be

connected in Cascade method to NSO4R/UHSO04R initially connected to DVR/NVR.

NSO04R/UHS04R supports RAID function. Even if DVR/NVR does not support RAID function, user can use

RAID function for NSO4R/UHS04R’s HDDs.

Ethernet Hub

Y

Y

UHSO04R |
DVR/NVR NSO4R
|| UHSO4R |
PC or Network NS04R
|| UHS04R
NS04R
Ethernet Hub
UHSO4R | _
DVR/NVR . NSO4R DVR/NVR
| UHSO4R |
PC or Network NSO4R
|| UHS04R
NSO04R
Ethernet Hub
UHSO04R UHS04R UHS04R
DVR/NVR \_‘\1504R NSO04R NSO04R

PC or Network
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Disk manager
menu > system - disk > disk manager

This is menu for the management of internal or external HDD.
It displays HDD model, bad block, size, temperature, S.M.ART
information, and whether the HDD is enabled or not.

hame Function description

Type Displays the location and types of a disk.
Int A (internal A HDD), Int B (internal B HDD), Int C (internal C HDD), Int D (internal D HDD),
Int E (internal E HDD), Int F (internal F HDD),eSATA (external HDD), USB

Model Displays HDD model.

BAD block Highlights the HDD with BAD block. 0 is shown when there is none. For HDDs not in use,
no bad block is displayed.

Temperature Displays the HDD temperature in Celsius and Fahrenheit.

Size HDD size will be in MB.

S.M.ART Displays if HDD can be used or not.

- Good: normal
- BAD: abnormal (HDD needs to be replace.)

Enable Displays if HDD is in use or not.

Yes : can be used / No : can't be used

Enable YES

- select HDD in HDD NO mode and click [enable] button.

- A HDD which is used for DVR/NVR does not need additional format. New HDD should be formatted by
DVR/NVR.

Enable NO
- select HDD in HDD YES mode and click [disable] button.

Format
- can only run when enabled and click [format] after selecting HDD that needs to be formatted.
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RAID manager
menu > system -> disk > RAID manager

This is the menu that manages RAID of internal HDD and HDD B Wi
installed in NSO4R/UHS04R. -

<Notice>
RAID function can be used if the model supporting NSO4R/UHSO04R is
connected to NSO4R/UHSO04R or the model supports RAID.

Steps to configure RAID

1) Select "NO” to all HDD activate in "Disk Manager”

2) Select device of creating "RAID (DVR/NVR/NS04R/UHS04R) in
RAID Manager”

3) Select RAID Level (1/5/10) after selecting RAID Members.

4) Create RAID by clicking "Create RAID" then all selected HDDs will
operate in one "RAID Disk”

5) If you activate "RAID Disk” in Disk Manager” it will be sued as
storage of DVR/NVR"

name function description
Raid Member Select disks that need to be in Raid.
Raid Level Select Raid Level 1, Level 5, Level 10.
Create Raid Create Raid with selected Raid Member and Raid Level.
Raid ID Displays Raid ID.
Disk Status Online: HDD is connected, Offline: HDD is not connected.
What is RAID?

v" RAID (Redundant Array Independent Disk) can store the data using the pre allocated parity territory if
there is an error in hard disk.
v" Supports RAID 1, 5, 10 and auto restore function when replacing a defective hard disk.
Number of hard disks and RAID construction methods.
v' Depending on the # of hard disks installed in DVR/NVR, availability of RAID level will differ.
v' Refer to the below table for supported RAID level.

. Actual Recording capacit
HDD # el gia compared with totaIgHDB cap))/acity
2 RAID 1 50%
3 RAID 5 66%
4 RAID 10 50%
5 RAID 5 80%

* INT F cannot be used as RAID.

How to deal with a problem occurred?

v' If a problem was occurred during RAID operation, RAID manager will appear, and the faulty HDD state
will be changed to Offline or Bad from Online.

v"In this case, please turn off DVR/NVR and replace the faulty HDD with same capacitor’s new HDD. If
you turn on the DVR/NVR, DVR/NVR will start rebuilding automatically. Once rebuilding was started, it
will keep rebuilding at background even if you exit the menu. Please note that completion of proper
rebuilding can ensure the reliability of RAID system.

v' Please be careful not to replace the normal operation HDD. If you replace the normal operation HDD,
you could lost the data. Be sure to replace the faulty HDD only.
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User settings

menu > system - user settings

DVR/NVR users will either be manager or user. Managers can use all
functions of DVR/NVR without limitation and can set up user settings.
Up to 10 users can be registered and each user can only use
functions for which they’'ve been given access to.

Confirm Current Password

Confirm Current Password

After entering the current password, you can change ID/password,
password initialization questions and setting for periodic password

change.

ID/Password Setting

Change ID/Password

Set Periodic Password Change

Change ID/Password
For User 1~10, max 20 and 5~15 characters are allowed for ID and
Password.

CHANGE ID/PASSWORD

<Note>

Default manager Password is “12345" and for user 1 ~ 10, password will take
a pattern of “11111" for user 1, “22222" for user 2 and so on. So user 10
will have a password of “00000".

Password Reset Question R T wal RS

This is a menu for configuring questions and answers to reset your
password.

Select 3 questions and enter your answers, and press ‘OK’ to exit.

If you forgot your password, you can enter your new password by
answering the ‘Password reset question’ on the login screen.

If you do not set the "Password reset question”, the user cannot reset
the password. To reset the password, you must contact the
manufacturer or the place of purchase.
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Periodic Password Changes Periodic Password Changes
User should change the password within set period. Enabled

Channel Rights
A manager has an access to every channel. Channel Rights
A manager can give access to channels to each user.

Action Rights
"Admin” has the rights to all the functions.
The action rights to each function (Playback/Search, Menu, Copy, PTZ,
Camera setup, Manual Relay, Power off, Network MIC, Remote DVR)
can be given by each user.

Action Rights

Hetaorl pIC

Remote DVR

Additional User Setup Additional User Setup

 Auto Login On: Select a user that can be automatically logged in
when booting.

 Auto Login Off: Login popup will show up when booting. Video can
be monitored after login.

 Auto Logout On: If there is no control of DVR/NVR during the
selected interval, DVR/NVR will be automatically logged out.

 Auto Logout Off: Auto Logout will not work

 Auto Lock On : Auto lock features is on if there's no operation
during time set by user.

« Auto Lock Off : It doesn't use Auto lock feature.

» Remote Administration: You can specify the IP address that can
access DVR/NVR remotely.
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Utility
menu > system > utility

Utility sets up DVR/NVR alias, remote control ID, and language.

DVR/NVR alias
Set the DVR/NVR alias when connected to network.

Language
Select a language for a system.

Key buzzer
Button sound from remote controller
can be turned on or off.

DVR/NVR keyboard ID

This menu sets the address of keyboard when using all functions of
DVR/NVR by keyboard. Default value is “1". If user wants to control
various DVR/NVR by one keyboard, its address should have different
value. If designated address is configured the same as keyboard, user
can control DVR/NVR function.

Remote control ID

When operating more than 1 DVR/NVR, it is possible to manage many DVR/NVR with one remote control by
giving different ID to each and every DVR/NVR. A remote control can have maximum of 255 IDs and if users
want to use every ID, then select ALL.

Select and control DVR/NVRs that have different ID with one remote control.

Selecting remote control ID
1) Point a remote control at DVR/NVR and press ID on the remote control.
2) Press ID on the remote control shown on the screen of DVR/NVR.
3) Press again ID on the remote control to complete the selection.

Ex) How to control a DVR/NVR (ID 1) by remote controller
Point the remote controller toward DVR/NVR > press ID button > Press 1 button > Press ID button again.

System Information
It displays DVR/NVR's system information. 2L EE R
System information includes model name, firmware version, hardware -
version, U-boot version, OpenSSL version, serial number, MAC address,
IP address, camera type, Total space of HDD, Remaining space of HDD,
CPU, memory, flash, network, console process, recording process, file
system process.

System log
System log shows the log list of system booting, user login, Setting T
changes. User can scroll the list using mouse scroll button. S
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Recording status
Displays DVR/NVR recording status. EECORDINGISTATUS

Network Status HETWORKBTHTUG
Shows the network connection status of the DVR/NVR.

It displays the IP address, device type, connected user, received packet
(kbps), and send packet (kbps) of clients connected to the network.

Firmware upgrade
Can update firmware by USB Memory stick

Steps for USB upgrade

1) Put firmware file into USB memory and insert the USB memory into
DVR/NVR's USB port

2) Select “"Firmware upgrade” button

3) Select "Yes” to the popup “Upgrade firmware from USB disk?”

4) DVR/NVR will reboot automatically.

5) Firmware upgrade completed

<Note>

Firmware upgrade window runs automatically if higher version of
firmware than that in use are recognized from USB memory.
Please use USB memory formatted in FAT32 or NTFS.

Video Status
It shows status of record per channels of DVR/NVR.
You can check the encoding format, stream1, 2 resolution, FPS, bitrate
and other information.

Factory reset
Change all set up values to default values.

. ; FACTORY RESET
Only a manager can use this function. '

<Note>

Only ‘admin’ account can use this function.

Normal ‘user’ account cannot do factory reset.

For factory default settings, please refer ‘Product Manual'.
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Configuration Import/Export
Export — Saves Configuration data in DVR/NVR to USB RN CONFIGURATION
Import — Apply exported Configuration data to relevant DVR/NVR or A VoG Basewatd e e
another DVR/NVR.

NTSC/PAL
Setup NTSC/PAL mode of the DVR/NVR.
« NTSC-DVR/NVR is running on NTSC(60/30Hz) fixed mode
« FAL-DVR/NVR is running on PAL(50/25Hz) fixed mode
» Auto-(only DVR) DVR can recognize input format of camera Then
DVR/NVR is set NTSC or PAL mode automatically

NTSC/PAL

<Note> el |65
When Auto, NTSC/PAL mode will be determined according to the type of camera °
which is connected at lowest channel number. Please reboot to apply the changed

setting.

Reset Schedule
User selects the day and time to reboot DVR/NVR automatically. REBOOT SCHEDULE

Setup Wizard
Setup wizard runs automatically on DVR/NVR’s initial boots up. It can be
run through "Menu > System > Tool > Setup Wizard”
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Network

Configure network info when NVR is connected to a network.

Network settings
Menu > Network - Network - Ethernet

Ethernet
Select 'Ethernet’ when the DVR/NVR is connected with
dedicated line, cable modem or LAN environment.

Automatic Addressing (DHCP)

1) Off: If DVR/NVR's network does not have DHCP server,
please select 'Off'. User should manually enter a specific
IP address which is given by network administrator.

2) On: If DVR/NVR's network has DHCP server, user can
select 'On’. If DHCP is enabled, DHCP server will assign
NVR’s IP address automatically.

UPRP Port Forwarding

IP Address

IP address is used for the communication between DVR/NVR and Control Center, and it is used for
Webviewer to connect DVR/NVR. IP address should be assined by the network administrator. Also Netmask,
Gateway addresses given fromt the network administrator should be properly configured. (When DHCP is
enabled, this item will be disabled)

Net Mask
Net Mask defines the communication range of IP address. This information should be given from the
network administrator. (When DHCP is enabled, this item will be disabled)

IP Address2
<Note> This menu is for NVR having LAN2 or PoE.

(LAN2) - for 64 CHANNEL NVR

64 CHANNEL NVR has two LAN ports, and IP address2 (LAN2) is IP address for 2nd LAN (LAN2) port. IP
Address2 (LAN2) must be set different subnet from NVR's IP Address and should be assigned by the
network administrator. Also, DHCP can not be used, and external network which requires Gateway can not
be connected through LAN2.

(PoE) — for 4/8/36 CHANNEL PoE NVR

IP Address2 (PoE) is IP address for communicating with IP cameras, PC, etc. which are connected to PoE port.
IP Address2 (PoE) must be set different subnet from NVR'’s I[P Address. All I[P addresses of IP cameras
connected to PoE port must be set same subnet with IP Address2 (PoE). Also, DHCP can not be used, and
external network which requires Gateway can not be connected through PoE ports.

Net Mask2
Net Mask?2 is for IP Address2. Net Mask2 defines the communication range of IP address.
This information should be given from the network administrator.
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<Note>
This menu is for NVR having LAN2 or PoE.
If IP camera is connected to PoE port, user should do as follows to connect the webpage of that IP camera.
1. Connect LAN cable of PC or notebook PC with one of NVR's PoE port.
2. Set the IP address of PC (or notebook PC). IP address should be in the same subnet with IP Address2 (PoE) of
NVR. (ex: If IP Address2 (PoE) is 192.168.110.5 and Net Mask?2 is 255.255.255.0, then IP address of PC (or notebook
PC) should be set 192.168.110.xxx and subnet mask should be 255.255.255.0.)
3. Connect to the webpage of IP camera connected to NVR’s PoE port using PC's web browser.

Gateway

DVR/NVR should have proper Gateway address to communicate with external network. This information
should be given from the network administrator. (When DHCP is enabled, this item will be disabled)
Gateway setting is for DVR/NVR's LAN (or LAN1 of 64 CHANNEL NVR).

UPnP Port Forwarding
When using router supporting UpnP, DVR/NVRs which are connected to that router can be accessed through
external internet by using automatic port forwarding feature of UPnP.

UPNP Port Forwarding

Port Forwarding © ofi@ On

Status
Internal IP Address

External IP Address

Set [Port Forwading] as ON, then [Status] will show the status of port forwarding. If 'Port mapping is OK',
user can access DVR/NVR through external internet by using [External IP Address].
(UPnP of router must be ON. Please refer the router’'s manual to set UPnP)

DNS
DVR/NVR should have proper DNS address to use various network services such as WRS, NTP, e-mail and so
on. Also, additional DNS can be configured (DNS2, DNS3). Please ask this information to network administrator.

Port
Register port # in NVR and use it to connect to control center or webviewer.

<Notice>

Default port is 80 and be careful in entering the port # when used with PPPoE modem and router. To use port
forwarding & UPnP port forwarding, network port change (e.g. 8000) might be necessary. Please ask this
information to network administrator.

Bandwidth limitation.
Bandwidth is to configure the maximum transmission speed. Its default value is unlimited and users don't
have to set bandwidth value if there is no need to limit the network data size of DVR.

<Note>
This menu is for DVR. Please consult DVR manager if you want to modify bandwidth value.

Default Network Value(DVR)
DHCP: OFF
IP Address: 192.168.0.2
Subnet mask: 255.255.255.0
Gateway: 192.168.0.1
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Default Network Value(NVR)
DHCP: OFF
IP Address: 192.168.0.5
Subnet mask: 255.255.255.0
IP Address 2: 10.1.1.1
Subnet mask 2: 255.255.255.0
Gateway: 192.168.0.1

P2P *

Input UID of P2P connection information in mobile application
(Android or i-phone) or scan QR code. Remote network connection can
be made easily without further configuration.

* Adopted differently based on product specification

IP filtering
Maximum 10 ranges of IP addresses can be set to allow or deny
remote network connection

Allow
Allow 192.168.0.0 ~ 192.168.0.255 > another IP address that does not
in the range will not be allowed for remote network connection

Deny
Deny 192.168.0.0 ~ 192.168.0.255 > another IP address that does not
in the range will be allowed for remote network connection.

<Notice>
IP filtering limits remote connections to DVR/NVR Please be aware of what you
are doing before you change this page

FIF Connection Infermation

IP Filtering
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TLS

This stands for Transport Layer Security, which

encrypts data for sending and receiving over the [t O off © on
internet.

<Note>

DVR/NVR FW version 10.4 or higher

If TLS is 'Enabled’, WebViewer access should be
entered as https://IP address:Port number.

<Note>

Even though TLS is selected as 'enabled’, it is not
accessible from the old version of Control Center and
WebViewer that does not support TLS.

Certificate
Certificate
Shows certificate information, also provides the ability Current Certificate Type
to generate a certificate and private keys. © Default Certificate

© Public Cerificats

Current Certificaite Type
Default Certificate

Public Certificate Certificate Information

Issued To ZM0020103762
Issued By ZM0020103762
Certificate Information Effective Date  03/06/2020 16:02:38

. epe . . . Ezpirati Dat: 0372472088 19:16:45
You can view certificate information such as issuance, DI BT Rhee

effective date, and expiration date
. . Public Certificate

Public Certificate

You can create a certificate on a USB by typing the

password.

Install certificate(cer, .crt, .der) and private key(.key)
from U SB disk?

Passphrase
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Service
Menu 2> Network - Service

RTSP

It is short for Real Time streaming Protocol) and streams real time live RTSP(Real Time Streaming Protocol)

Authentication ©@on @ off

image of DVR/NVR

Authentification On: Only authorized users can view RTSP video. erep AL
Authentification Off: Non-authorized users can view RTSP video. TS L TR

stream1: 1080p video
stream2: 640x360(nHD) video

Stream1: Main Stream (1st stream) —
Stream?2: Sub Stream (2nd stream) rtsp://192.168.1.10/ch1/stream2

rtsp://192.168.1.10/ch4/stream1

In order to view channel 1 of DVR/NVR (Ex: 192.168.1.10), input “rtsp://192.168.1.10/ch1/stream1” on VLC
player.

<Notice>
Use VLC player to view RTSP video on PC

Service streaming

User can select 'Service Channel’ to provide multi-channel real-time monitoring on mobile application or ‘Remote
DVR' to control and monitor the DVR/NVR from remote location.

<Notice>
This Ul is only appeared for models that support Service streaming.

Service Channel
Each channel can be 30 fps (real-time monitoring) at mobile viewer even if multi division mode is selected.
Please be sure that DVR is set to ‘Service Channel’ and mobile viewer is set to ‘enabled’ for service channel.

DVR's setting

1. Go to [Menu — Network — Service Streaming] and select 'Service Channel’
2. If Service Streaming setting is changed, reboot is required.

To view the service channel on mobile viewer

Download the mobile viewer from App Store or Play Store and install it on your smart phone.
Execute mobile viewer and register the unit (DVR).

Please enable the service channel on setting tab.

Touch the registered unit, then service channel will be displayed when multi-division.

M=
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Settings

Alarm settings

Vibration settings Always vibrate >

Service Streaming

Use notification highlights

Service Streaming

Select notification sound Nofiles selected 3
© service Channel Disabled Disablod  CANNOTUSE ' /,..
o N
Use hardware acceleration S = R el
© Remote DVR ¢
CAN NOT \ g s \‘. ~yil 1
© oif Service channel prefer mode s L ..,.,:;._z-..‘i
’r Ne Vides ﬁm#w
Using Unit recent connections e
CAN NOT USE CAN NOT USE CAN NOT USE 4 = a
Aspect ratio Fill screenfull > ol
Cancel Split screen when 2 Column Division S
selecting unit.
Default Resolution of High-Res 5
Live.
Default Resolution of Low-Res
Playback.

V. :
20 @ sz s ao

To view the service channel on Control Center

1. Register the unit on Control Center.
2. Open the unit's tree and select 'Service Channel’, then you can view the service channel.

m View Set Map

<Caution>

1. Please refer the product manual for name of mobile viewer.

2. Refer [Mobile Application] section to know the unit registration method.

3. Rebooting is required when the setting of service streaming is changed.

4. Service channel is supported from mobile viewer 4.0 or above.

5. Only mobile viewer can change the multi-division mode.

6. If multi users use the same service channel, multi-division mode might be changed by other user.
7.  Only DVR support service channel (not NVR).
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Remote DVR

User can control the DVR/NVR from remote location by using Remote DVR Service Streaming
function which is similar to remote desktop of PC. Control Center SW is
required. User can see DVR/NVR’s main monitor output on PC (Control Center)
and mouse control is possible. o

Please follow below steps to use Remote DVR function. © Remote DVR
O off

Service Streaming

DVR/NVR’s setting

1. Go to [Menu — Network — Service Streaming] and select ‘Remote DVR'.

. . . ) . Cancel
2. If Service Streaming setting is changed, reboot is required. ame

To control the Remote DVR on mobile viewer

Download the mobile viewer from App Store or Play Store and install it on your smart phone.
Execute”mobile viewer and register the unit (DVR/NVR).

Touch icon of registered unit.

User can control DVR using Remote DVR window.

o=

© [0 .l 0% § 345 PM

UNIT LIST ALARM LIST SETTINGS

€dit +

= Remote DUR = ©

< O O
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To control the Remote DVR on Control Center

1. Register the unit on Control Center.
2. Click the mouse right button on registered unit and select [Remote DVR].
3. User can control the DVR using Remote DVR function.

Site
B EH B < =\
Q| | <||>

=& Registered Units

[ aging

& [0001] DEMO WinRDS
25 [0006] NVRO

25 [0008] DVRO

25 [0029] DVRO

25 [00307 o

™ Unregiste Playback

Caenfiguration
Remaote DVR

Add Unit
Edit Unit
Delete Unit

Add Folder
Edit Folder
Delete Folder

Expand All
Collapse All
Refresh

use bacause CH16 Is BM)

Change IP Address
Reboot

€ 98 = am@ e

<Caution>

1. Service channel and Remote DVR cannot be used simultaneously. Only one feature can be selected.
2. To use Remote DVR, please use Control Center 6.6 or above.

3. Rebooting is required when the setting of service streaming is changed.

4. DVR/NVR's default service streaming value is Remote DVR.
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Relay Camera Web Page
User can connect the webpage of IP camera which is connected to LAN2 or PoE port as well as LAN1 by using
‘relay camera web page’ function. HTML5 Webviewer supports this relay function.

Setting and usage

1. Click [Menu-Nework-Relay Camera Web Page]. If ‘On’, ‘Open Relay Camera Web Page
Camera Page’' in HTML5 Webviewer is activated and user can
use re|ay function. Relay Camera Web Page @ Off © On

2. At the PC, open web browser such as chrome which supports Relay Status
HTML5 and connect to NVR’s IP address to open HTML5 Channel
webviewer. IP or URL

3. Select the camera channel user wants to connect to camera’s
web page.

4. Clicking "Open Camera Page” at the top of the web browser
will pop up the IP camera’'s web page in the HTML5 webviewer.

5. While the web page of the camera is kept popped up in

HTML5 webviewer, user can access camera’s web page

through NVR's IP address by using other web browser such as

Internet Explorer.

X Caution: While the web page of the camera is kept
popped up in HTML5 webviewer, other user can not
access NVR's webviewer because NVR's IP address is
mapped to camera’s web page.

Port

Relay Status

Shows the currently relayed IP camera’s web page status
= Channel : Shows the channel of relayed IP camera.
»= |P or URL : Shows the real IP address or URL of the IP camera..
= Port : Shows the port number of the IP camera.

<Note>

1. This function is available for FW 10.2 or above and only for models having LAN2 or PoE port.
2. HTML5 webviewer supports ‘relay camera web page’ function.

3. Refer "HTML5 Webviewer” chapter for web browsers supporting HTMLS.
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DDNS

Menu > Network -> DDNS
User can give a domain name to a DVR/NVR by using DDNS service, DDNS setting at a DVR/NVR
WNS.

DDNS setting at a DVR/NVR

1. Change DVR/NVR'’s port which is not in use (e.g. 8000)

2. Configure router’s port forwarding setting. (i.e. port 8000 should be
connected to DVR/NVR)

3. Activate DDNS(WNS) at DVR/NVR menu

4. Enter domain to use and run “"domain change” (Ex: test)

5. If the entered domain name is available, DVR/NVR shows “Success".
If the domain name is occupied by another user, DVR/NVR shows
“Unavailable domain”.

6. If you can connect a DVR/NVR by using assigned domain name, it
means DDNS setting is properly completed.

(e.g. http://test.mycam.to:8000)

DDNS setting at a PC DDNS setting at a PC
1. Change DVR/NVR'’s port which is not in use (e.g. 8000)

2. Configure router's port forwarding setting. (i.e. port 8000 should be
connected to DVR/NVR)

3. Activate DDNS(WNS) at DVR/NVR menu |

4. Enter http://www.mycam.to into browser and connect to DDNS site.

5. Login by using DDNS account
(If you do not have DDNS account, you can create it by “Create an
account”)

6. Click "+Add" button to add a domain.

7. Enter a domain (e.g. test) then click “Check Name” to check the availability.

8. If the entered domain name is available, it shows “Entered domain is available for use.” If the domain name
is occupied by another user, it shows "Someone is already using this domain. Please try another”

9. Enter DVR/NVR's serial number to “Serial Number” input.

10. Enter necessary information into “Description” and click "Add" button.

11. If you can connect a DVR/NVR by using assigned domain name, it means DDNS setting is properly

completed.

(e.g. http://test.mycam.to:8000)

Custom DDNS
Also, users can use public DDNS sites such as www.dyndns.org or www.no-ip.org. Users should refer to those
sites directly to get the registration process.

<Note>
Connection will be enabled in about 10 minutes after domain creates.
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WRS

Menu > Network > WRS

If a DVR/NVR is connected to cable modem or xDSL modem, ISP
(Internet Service Provider) may change DVR/NVR'’s IP address
unexpectedly. So, the user cannot get the IP address of the DVR/NVR.

If a user registers a DVR/NVR to WRS server, the user can easily
connect the DVR/NVR by using Control Center.

WRS Setting

1. Change DVR/NVR'’s port which is not in use (e.g. 8000)

2. Configure router's port forwarding setting. (i.e. port 8000 should be

connected to DVR/NVR)

3. Enable WRS service at DVR/NVR menu.

4. Enter a Group name (e.g. test)

5. Execute Control Center Monitor program, and execute "Add Unit".

6. Select "Server [WRS] Search” at this menu.

7. Enter the Group name (e.g. test) into Group name input box, and

execute Search.

8. Find your DVR/NVR by checking MAC address or Serial number, and
enter DVR/NVR's account information.

9. You could find the added unit at the tree menu and if you click the

Adg unt ==
icon, you can get video from the DVR/NVR. W[ e
-E-m.plD ) ik = Use [P Address Model MAC Address
G rou p Murtber 7 [ ] - m | 3 '
.o ] Contfiguration name is updated ta the unit name
Group name must be a specific name. — R

Even if DVR/NVR has dynamic IP address, Control Center can easily | ===l
connect the DVR/NVR by using the Group name.

Status
It shows WRS registration status of the DVR/NVR.
CoectTest [ 0k |[ sl |
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xDSL

menu 2> network > network > xDSL

DVR/NVR is connected to xDSL line and use PPPoE type, please
change type by xDSL and configure user ID and Password. User ID
and Password should be same as xDSL.

User ID/Password
Configure user ID and Password when DVR/NVR is connected to
xDSL.

Status
It shows connection status of DVR/NVR.

<Warning>
*This Ul is only appeared for models that support xDSL.

Radius

menu > network -> RADIUS

Radius function manages many DVR/NVR accounts with one account
using Radius server.

Radius menu configures status, IP address, and port. Status should be
configured as enable in order to use Radius function. Port by default
can use 1812 and if server assigns a port, then it needs to be
configured.

'User ID, Password’ and ‘'Radius Shared Key' are needed from
administrator of Radius server after forwarding DVR/NVR account
information to him.

Received 'ID/Password/Shared key' are used to register DVR/NVR at
Control Center.

<Warning>
*This Ul is only appeared for models that support Radius
*Please consult a server manager to use Radius function.
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Device Settings
In Device setup, user can configure camera, monitor, audio, text, serial which are connected to DVR/NVR.

Camera
menu - device ©> camera (DVR)

Conditions on camera connected to DVR can be set.

Each channel’s type (video format), config, privacy, name can be
configured.

<Note>
To disable channel for live/recording, please uncheck the left check box.
Please refer 'Product Manual’ for supported video formats by models.

Type Description
BNC-Auto Automatically detect the format of video input. If input video is unstable, sometimes auto
detection can be malfunction. At that case, user can select the type of video manually.
IP IP camera (Onvif / WESP) is supported. Also, another DVR's channel can be treated as an
IP camera. Please click ‘Config’ button to configure IP camera'’s setting.
HD-SDI Video type is fixed to HD-SDI. Only HD-SDI video can be displayed.
EX-SDI Video type is fixed to EX-SDI 1.0. Only EX-SDI 1.0 video can be displayed.

EX-SDI 2.0 Video type is fixed to EX-SDI 2.0. Only EX-SDI 2.0 video can be displayed.
EX-SDI 4M Video type is fixed to EX-SDI 4M. Only EX-SDI 4M video can be displayed.
EX-SDI 8M Video type is fixed to EX-SDI 8M. Only EX-SDI 8M video can be displayed.

SD(960H) Video type is fixed to analog SD. Only analog SD (including 960H) video can be displayed.
AHD 2M Video type is fixed to AHD 2M. Only AHD 2M video can be displayed.
AHD 4M Video type is fixed to AHD 4M. Only AHD 4M video can be displayed.
TVI 2M Video type is fixed to TVI 2M. Only TVI 2M video can be displayed.
TVI 4M Video type is fixed to TVI 4M. Only TVI 4M video can be displayed.
TDM The channels set as TDM on TDM setting, TDM video can be displayed.
<Caution>

1. Only universal models support analog SD (including 960H), AHD 2M, AHD 4M and TVI 2M, TVI 4M.

2. If the type is not BNC-Auto, only selected type of video can be displayed.
Ex 1) If type is fixed to IP, only IP camera video can be displayed even if that channel’s BNC is connected to another camera.
Ex 2) If type is fixed to HD-SDI and EX-SDI camera is connected to that channel, video will not be displayed.

3. Please refer the product manual or rear panel silk for channel restriction according to video format,
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Name
Channel name which is shown in DVR/NVR monitor, Control Center and mobile app can be set.

Config
BNC . . COLOR ADJUSTMENT: Cam1
Contrast, Brightness, EQ Stage of connected camera can be adjustable
when the type is BNC camera.

<Note>
EQ(Equalizer) Stage
- For AHD or TVI camera, if the video is 'no video' status due to the
long transmission distance, user can manually change the EQ level.
- Select video type of camera (excluding BNC-Auto) and adjust EQ
stage. 0 ~ 10 are available.
EX) In case of AHD 2M Camera:
Select AHD 2M at [Menu > Device > Camera = Type], then video will
be shown but the quality may not be good. Click [Config] and change
EQ stage to adjust the video.

<Caution>

1. Color adjustment function is applied to analog video (analog SD including
960H, AHD 2M/4M, TVI 2M/4M) and only universal DVRs support this
function.

2. If BNC is selected, IP camera can't be displayed even if IP camera is
connected.

IP Configuration
IP camera or other DVR/NVR’s channel can be configured when the
type is ‘IP"..

Channel 1 Configuration

To register IP camera

1. Select Protocol, Onvif or WESP.

2. Click “Search Local IP Camera” button. It will show the list of IP
camera and DVR/NVR connected in the same network.

3. Click the searched unit and click the "Add” button. Or user can
configure the IP address, port number, user ID and password
manually.

4. Click the "Get Camera Information” button to get the possible
settings of IP camera.

- If failed, please check ID and password.

5. Set “Change Stream Config”. When 'Off, NVR do not change any

configuration of IP camera.

When ‘On’, NVR can configure resolutions, encoding Type, fps and bps of IP camera. (fps and bps can be
configured at recording program page.)
<Caution> When 'Off', video can not be shown if the configuration of IP camera is not suitable for NVR.
6. When “Change Stream Config” is ‘On’, select the resolutions of main stream and 2nd stream.
7. Click ‘Apply" button to apply the settings.
8. Choose whether to enable audio transmission. If "Off" is selected, the registered IP camera will not transmit
audio. When "On" is selected, the audio input to the IP camera is sent with the video.
<Note> Audio may not be available according to the model of IP camera.
If audio transmission is set as “On" for IP camera which does not support audio function, it may cause
malfunctions or you could not get video.
9. Select the authentication method.
10. Close the window and click “Save Changes” button.
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* Click ‘Clear’ button to clear all setting information.

<Note>
1. IP camera registration
1) IP camera supporting WESP: select WESP
2) IP camera supporting Onvif: select Onvif
2. DVR/NVR’s channel Registration
1) Supporting FW
(1) Lower than FW 8.2 — max 10 channels when no user is connected.
(2) FW 8.2 and upper version — All channels of DVR/NVR
2) Protocol must be WESP.
3) Frame rate can be decreased by the number of connected users.
3. Authentication method
1) Auto : Attempts to authenticate using Username Token method, if failed then it authenticates using HTTP Digest
method again.
2) Username Token : Attempts to authenticate using Username Token method.
3) HTTP Digest : Attempts to authenticate using HTTP Digest method.

PoC Status

When PoC camera is connected, the power of the camera can be

controlled in PoC status window. L

1. It is ready to use when PoC adaptor is connected to DVR.

2. User can control camera power by setting Auto or Off on each
channel.

o
B N
C L]
g~
IR
|~
L
g~
o
-]

o N
B No
=]

an
L
B N

TDM Connection

1. Click [TDM Config] button below at [Menu — Device — Camera]
Menu.

2. Select channels to be used as TDM input and the number of
channels of TDM.

3. After selecting and closing TDM configuration window, the result
will be displayed on [Menu — Device — Camera] menu.

4. Click "Save Changes” button.

5. Connect TDM video to DVR's video input channel which is set to
TDM.

6. TDM video is recognized as EX-SDI 2.0.

Camera

ooonoon

<Caution>

1. If the camera is connected to the channel occupied by TDM,
TDM video will be shown.

2. The channel settings of the TDM MUX must be set in order from
the number 1 to the actual number of video used.

3. The channel numbers of the TDM MUX and the channel
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numbers of the DVR are mapped as shown below.

Ex1) If odd channels support TDM:
If DVR’s ch5 is set as TDM and the number of TDM channels
is set to 3, DVR's ch4 ~ ch6 are mapped with TDM MUX’s
ch1 ~ ch3.

Ex2) If even channels support TDM:
If DVR’s ch8 is set as TDM and the number of TDM channels
is set to 5, DVR's ch4 ~ ch8 are mapped with TDM MUX's
ch1 ~ ch5.

Privacy

Each channel can have 4ea privacy mask zones (black quadrangle).
Privacy masked zone is applied to Live/Record/Playback image, so the
video in privacy masked zone will not be displayed.

Setting
1. Go to [Menu - Device — Camera] and click the channel’s
[Privacy] button.
2. Click "+" to add privacy mask zone.
- Mask moving: drag and drop the mark.
- Resizing mask: drag and drop the m mark.

u_n

3. Close the window by clicking "x” and click “"Save Changes".

<Note>

Max 4ea privacy masks per channel are supported.

Privacy mask is not applied (disabled) to IP camera channel.
To use privacy mask, please set on IP camera’s web page.

TDM Configuration

VIDEO STATUS

Camera

=
2
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menu - device - camera (NVR)

Conditions on camera connected to NVR can be set. Device
Each channel's config and name can be configured.

<Note>

To disable channel for live/recording, please uncheck the left check
box.

Unlike DVR, privacy and TDM can not be configured.

<Note>

1. Please use Category 6 or above for LAN cable.

2. If IP camera is connected to PoE port of NVR, please set the IP
camera’s IP address be in the same subnet with IP Address2(PoE)
of NVR.

3. It is highly recommended that shield cable must be used for
PoE port.

Auto IP Configuration of PoE Port

If NK series camera is connected on PoE port, user can use this function to automatically configure the IP
address of IP camera.

If ‘On, NK series camera’s IP address is automatically configured with the same network band with
[Network] = [IP Address 2 (PoE)].

For example, if NVR's IP address 2(PoE) is 10.1.1.1 and a camera is connected to PoE port 1, then the
camera is assigned to channel 1 and the IP address will be 10.1.1.31. If a camera is connected to PoE port
2, then the camera is assigned to channel 2 and the IP address will be 10.1.1.32.

<Note>
If IP camera’s user ID and password is not a default value, user ID and password should be entered at
[Config] window before use this function.

Name
Channel name which is shown in NVR monitor, Control Center and mobile app can be set.

Config
Same as the DVR’ [Config] when the type is IP.

Status
Displays the camera’s connection status. BPS will be shown when normal, ‘Connection Failed’ will be shown
when the connection is failed.
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IP configuration Channel 1 Configuration
IP camera or other DVR/NVR’s channel can be configured when the &=
type is ‘IP"..

To register IP camera

1. Select Protocol, Onvif or WESP.

2. Click "Search Local IP Camera” button. It will show the list of IP
camera and DVR/NVR connected in the same network.

3. Click the searched unit and click the "Add” button. Or user can
configure the IP address, port number, user ID and password
manually.

4. Click the "Get Camera Information” button to get the possible
settings of IP camera.

- If failed, please check ID and password.
5. Set “Change Stream Config”. When 'Off, NVR do not change any
configuration of IP camera.
When ‘On’, NVR can configure resolutions, fps and bps of IP camera. (fps and bps can be configured at
recording program page.)

<Caution> When 'Off’, video can not be shown if the configuration of IP camera is not suitable for NVR.

6. When “Change Stream Config” is ‘On’, select the resolutions of main stream and 2nd stream.

7. Click ‘Apply’ button to apply the settings.

8. Choose whether to enable audio transmission. If "Disable" is selected, the registered IP camera will not

transmit audio. When "Enable" is selected, the audio input to the IP camera is sent with the video.
<Note> Audio may not be available according to the model of IP camera.
If audio transmission is set as “On” for IP camera which does not support audio function, it may cause
malfunctions or you could not get video.
9. Select the authentication method.
10. Close the window and click “Save Changes” button.

* Click ‘Clear’ button to clear all setting information.

<Note>
1. IP camera registration
1) IP camera supporting WESP: select WESP
2) IP camera supporting Onvif: select Onvif
2. DVR/NVR’s channel Registration
1) Supporting FW
(1) Lower than FW 8.2 — max 10 channels when no user is connected.
(2) FW 8.2 and upper version — All channels of DVR/NVR
2) Protocol must be WESP.
3) Frame rate can be decreased by the number of connected users.
3. Authentication method
1) Auto: Attempts to authenticate using Username Token method, if failed then it authenticates using HTTP Digest method
again.
2) Username Token: Attempts to authenticate using Username Token method.
3) HTTP Digest: Attempts to authenticate using HTTP Digest method.
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ADD CAMERA WIZARD
This menu is only for NVR.

All IP cameras on the same network can be registered at once.

ADD CAMERA WIZARD

m Show Password

Re-Search Select All Unselect All

Assign NVR Channels Add Selected Cameras

Click the column name such as “IP Address”, “NVR Ch.", “Protocol”, “"Name”, Hardware” and "Camera Ch." to sort
the list by each item.
IP cameras or DVR/NVRs that are discovery after being sorted are shown last.

IP Address
IP address of IP camera or DVR/NVR.
All IP cameras and DVR/NVRs on the same network is listed.

NVR Ch.
Select NVR's channel number to be mapped with IP camera or DVR/NVR'’s specific channel.

Protocol
The IP camera or DVR/NVR's protocol is shown.

Name
Name of IP camera or DVR/NVR is shown.

Hardware
Hardware name of IP camera or DVR/NVR is shown.

Camera
If the unit is IP camera, this menu is unactivated. If the unit is DVR/NVR, user select the channel number of
DVR/NVR to be mapped with local NVR's channel.

Information
Information of selected unit is shown.
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When Onvif, the information provided by IP camera is shown.

User ID / Password
Set the user (admin) ID and password.
It is possible that user register multiple cameras having same ID and password at once.

Re-Search
The list is researched by clicking ‘Re-Search’.

Select All
All IP cameras/DVR/NVR in the list are selected.

Unselect All
All selected IP cameras/DVR/NVR in the list are unselected.

Assign NVR Channels
The selected IP cameras or DVR / NVRs are sequentially assigned to the NVR channels in sorted order.

Add Selected Cameras

Add multiple IP cameras or DVR / NVRs with 'NVR channel' set at once.

After clicking ‘Add Selected Cameras’ button, ADD CAMERA WIZARD' wildow is closed.
Click "Save Changes” button to apply.

<Caution for PoE IP camera registration>
1. IP Address2 (PoE) of NVR must be set different subnet from NVR's IP Address.
2. Al IP addresses of IP cameras connected to PoE port must be set same subnet with IP Address2 (PoE).
3. Shielded ethernet cable must be used for PoE port.
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PTZ

Menu > Device 2> PTZ

Port
Select one of one COM Port to use.

Universal DVRs: None, COM2, COM3, CoC, CoC(Auto), UCC-B

Select a device that is connected to the port.

Non-universal DVRs: None, COM2, COM3, CoC(UCC-A), UCC-B ‘ E
Analog all-in-one DVRs: None, RS485, CoC, CoC(Auto) 2
NVR: disabled 5 =
) B - |

) & a

Device -
a

[ -]

a

Address
Select the device's address that is connected to the port.

Baudrate
Select the device's baudrate that is connected to the port.

<Note>

1. All menus will be inactivated for IP camera channels.

2. CoC (Auto) is function that the setting of CoC can be automatically done according to the video format. For SDI
cameras, only UCC-A is supported for CoC(Auto).

3. UCC-B are functions for universal DVRs and non-universal DVRs

4. COM2/COM3 is dedicated to RS-485.

5. For PoC model, please connect PoC power adapter to use CoC (UCC) function.

6. For IP camera, user does not have to set the Port, Device, Address and Baudrate.

PTZ ETC

Preset, auxiliary, patrols, etc. which are related to PTZ camera can be set.

Channel 1

Preset, Auxiliary

Max. 16 Preset and 16 Auxiliary can be configured on DVR/NVR. User can change the name of preset and
auxiliary.

‘Value' of preset means the preset number of IP camera, and ‘Value' of auxiliary means the code of aux. For
more details, please refer the manual of IP camera.

(Preset and Auxiliary menu can be inactivated according to the camera model.)
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Patrol Patrol 1
DVR/NVR support 8 patrols. User can change configuration and the
name of patrol.

Preset: Patrol can have 8 presets. User can set the sequence of presets.

Interval (sec): Set the interval of each preset. After interval time, PTZ is
moved to the next preset position. The range of interval time is 1 ~
255 sec.

Preset Rotation: Setting the number of preset to rotate. If you set "5",
patrol will be operated from number 1 to number 5.

-]
-]
=
-]
-]
- |

<Note>
1. Interval time includes the moving time of PTZ device.
2. During patrol, the current patrol number is displayed on the right upper side.

Preset/Auxiliary Setting
Preview screen shows the video of IP camera and user can control PTZ with preview screen. Also, user can set
or confirm the Preset, Auxiliary and Patrol setting.

 Preset: Load the selected preset, save or delete preset
« Auxiliary: Turn on or off the selected AUX

Park
User can set time and action of Park. If there is no PTZ control during the set time, Action is performed. (Go to
Preset x)

Etc
This is not used menu.
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Monitor
menu - device & monitor

Configure SEQ, MULTI, SDI/VGA/CVBS output, HDMI Resolution, VGA
Resolution, SDI Format, Spot Sequence.

*The Ul is applied differently depending on the product specification.

Auto Sequence (SEQ)
To enter the auto sequence mode, push [SEQ] button of remote controller, or click JEEEEEELEIC
[FUNC]-[Tool]-[Sequence]. To exit the auto sequence mode, push [SEQ] button of e
remote controller again, or click [FUNC]-[Tool]-[Sequence] again, or click [SEQ] on
the right upper side of screen.

Click [Edit Auto Sequence (SEQ)]to edit the sequence of screen mode. Max. 64
modes can be sequentially changed, and each mode can be single channel mode
or multi division mode.

Sequence mode is rotated from 1 to number which is set in “"Sequence Rotation”.
Sequence rotation interval can be configured on “Sequence Interval(sec)".
Sequence interval is available to set from 5 to 60 seconds.

The default value of "Restore after Event-Popup” is “"Off". If alarm popup occurs
during sequence mode, sequence mode will be stopped under this condition.
But, if "Restore after Event-Popup" is “On”, sequence mode will be activated
again after alarm popup time finishes.

For models supporting Spot monitor, [Edit Spot Auto Sequence] can be used to
edit the sequence of Spot monitor. This menu is almost the same with [Edit
Auto Sequence (SEQ)] except “Restore after Event-Popup”.

* Adopted differently based on product specification
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SPOT SEQUENCE SPOT SEQUENCE
User can edit the sequence of Spot.
It supports max. 64 sequence rotation.
Sequence interval can be set as 5~60 sec.

a
- |
-]
[ - |

To excute the Spot Sequence function, click [FUNC Menu - Tools — Spot] and
select the Spot sequence.

* Adopted differently based on product specification

Multi Key Sequence set-up
Select multi-screen order through multi set-up. Maximum 64 multi division modes BEUIREGEDITE:
can be set-up.

* Adopted differently based on product specification

SDI/VGA/CVBS Output
HDMI+ SDI duplicate SDI/VGA/CVBS Output
SDI output is the same with the HDMI output. SDI/VGA Output

© HDMI + SDI duplicate
© HDMI + SDI Spot

HDMI + SDI Spot © HDMI + VGA duplicate
SDI output will be used as Spot output. @ HEME S Ve s

CVBS Output

HDMI+ VGA duplicate o off

VGA output is the same with the HDMI output. o

Cancel

HDMI + VGA Spot
VGA output will be used as Spot output.

CVBS Output
CVBS output can be ON or OFF.

* Adopted differently based on product specification
<Caution>

Rebooting is required after mode setting is changed.
In case of DVR, IP camera’s video is not displayed on Spot output.
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HDMI RESOLTUTION
Resolution of HDMI output can be changed.
Selectable resolutions are 1920x1080, UHD/4K (Preferred), UHD/4K (Fixed).

Rebooting is required after resolution is changed. HDMI Resolution
© 1920x1080
@ UHD/4K(Prefered)

HDMI RESOLTUTION

<Caution>

1. It is recommended to use certified HDMI cable. If the cable is not a certified cable, 4K
UHD may not be displayed.

2. If HDMI resolution is set to “UHD/4K (Preferred)” and HDMI monitor does not support
3840x2160 (4K UHD), then the resolution of video output will be automatically
changed to 1920x1080. If monitor supports 4K UHD, then the resolution of video
output will be automatically changed to 4K UHD.

3. If HDMI resolution is set to "UHD/4K (Fixed)” and HDMI monitor does not support
3840x2160 (4K UHD), then monitor cannot display anything. Please change the HDMI
resolution to 1920x1080 by Remote Controller.

© UHD/4K(Fixed)

Cancel

VGA RESOLTUTION
Resolution of VGA port can be changed.
Selectable resolutions are 800x600, 1024x768, 1280x1024, 1920x1080, VGA
Please reboot to apply new resolution.

VGA RESOLTUTION

Cancel

SDI FORMAT
Select the video format of SDI output. (HD-SDI, EX-SDI and EX-SDI 2.0) SDI FORMAT
Click 'OK’ to apply the format and rebooting is not required.

SDI Format
© HD-SDI
© EX-SDI
© EX-SDI 2.0

Cancel

MAIN MONOTOR COLOR ADJUSTMENT
Adjust brightness, contrast, hue and saturation of the main monitor’s output
except OSD menu.

MAIN MONITOR COLOR ADJUSTMENT
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Audio

menu - device 2> audio

Configure audio channel, audio recording, volume, synchronization,
mixing on this menu.

Device

Audio channel
The channel number which audio is output.

Type

Select the audio type to be mapped with video channel.

Audio input port in rear panel can be selected.

For example, if audio input 2 (in rear panel) is selected as an audio
channel 1, then audio which is input from audio port 2 in rear panel
will be output with video channel 1.

Some DVRs support SDI audio. (Please refer the product specification.)
If camera send audio through SDI, DVR can record and play audio.
For IP camera channel, IP camera’s audio can be selected.

Audio REC

Select ON or OFF. If set "off”, audio will not be recorded and only can
be heard with live video. If set “on”, audio will be recorded with
video. During playback, audio will be output.

Audio Gain
Control the audio gain from -8 to 7.

<Note> Audio of IP camera channel is depended on the setting of IP camera.

Output Audio Channel
Selects audio channel to output. User can select one of audio channel to output regardless of the mode of
monitor. Also, user can select ‘current single-mode video's audio'.

Enable Microphone on Event Popup

This function is for some specific IP camera supporting bi-directional audio such as emergency bell camera. If
‘On’, Mic audio connected at ‘Audio input 1' is output to the event popped up channel without pressing Mic
icon on status bar of monitoring screen. If ‘Off’, press the MIC icon on status bar to send the MIC's audio to that
channel.
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Text

menu - device > Text

Configures text info and click "Text” to configure the text.
Max 4 text can be connectable using USB to serial cable.

Device

As a text input device, Star Finger 007, VSI Pro, VSI Hydra, Peridect,
EPSON ESC/POS, SunPark PMS can be interfaced through USB. Also
parking breakers(Yellow system), Hanwha-Techwin ANPR, WGI parking
breakers(TBD) and face fever detection device(TBD) can be interfaced
through Network.

<Note>
Interface with Parking breakers(Yellow system), Hanwha-Techwin ANPR
will need additional support. Please contact to Customer Service Center.

Baud Rate
Select baud rate of serial communication.

Type
Select channel to synchronize with Text port.

Text REC
Set On/Off of recording of Text input.

Etc. (Manual Text Device Setting)

User can manually set header/delimiter/lines/timeouts. These values
need to be exact and are different by devices, so please call the store
you purchased the device from or refer to that device's manual.

Seek Header

If Text device is set manually and there is the text pointed out as
Header, it is regarded starting of text information from the relevant
letter. In case of not using Header, all text after Delimiter is regarded
as new text.

Delimiter

oonooonn
oooooona
o onoooon
ST

TEXT ETC.

It is a constantly inserted info to search for the end of the line. If DVR/NVR finds delimiter, it will see the

place as the end of the line.

Timeout(ms)

Even if text line is not full, if there is no further information during ‘Timeout(ms)’, DVR/NVR deals with the

text information which is input from the device as one information.

Lines

It is to define how many lines single information has. For example, if user sets 30 lines, system recognize

binding 30 lines as a single information.

<Notice>

Please refer to technical support of manufacturer to use text function using USB to serial cable.
Star Finger 007 and VSI Pro can be used based on protocol already interfaced, others must be used in Manual.

59



Event Configuration

Event

menu > event > event

Event set up has 4 set up procedures, event, motion, sensor, and
preset.

Activate Event Check
User can activate the event check. If not checked, all events will be
ignored.

If schedule is set to ‘Always Check’, event will always be checked.
If schedule is set to ‘Custom’, event will be checked during only
user defined schedule.

If schedule is set to '‘Custom’, user can define schedule by using
'EVENT CHECK SCHEDULE' window.

<Caution>

If not selected time, or ‘Activate Event Check’ menu is not checked,
DVR/NVR ignores all events and event action or event recording
is not performed.

Custom Schedule

Set begin/end of event checking time and day, and click "Add".
The corresponding info will be graphically displayed on day/time
table.

EVENT CHECK SCHEDULE

« Day: set applicable day

« Time: set applicable time from begin to end of event
checking time

» Add: schedule registration

« Delete Selected: Schedule unit which is graphically selected
will be deleted. If user does not select schedule and click
‘Delete’, then previously selected item will be deleted first
and deletion will be achieved in reverse of time set up.

« Delete All: whole schedule will be deleted
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Sync event
Configuration for Event synchronization.

Relay

When events that have been selected in "Event Sources” occur,
event notification by relay goes on for the time period set in “Action
time”

* Adopted differently based on product specification

Buzzer
Event notification by buzzer goes on for the time period set in
"Action time".

E-mail Setup
When events occur, DVR/NVR sends text information and image
of event to certain email address

FTP
When events occur, DVR/NVR sends image of event to deginated
FTP server

Video Popup
When selected event source's event is occurred, video which is

mapped channel and sensor will be popup.

Multi channels and multi sensors can be mapped, and multi
channel’s video will popup in multi division mode (4/9/16).

System alarm

a
=)
=]
[}
=]
a
=]

ENENT SOURCES

Image will pop up to notify triggered events upon event from event source happens.

Camera preset
When events occur, PTZ preset runs according to previsous settings

Alarm push

If event in event source happens, event notification will be delivered to mobile application in push alarm.

<Note>

1. To use flame detection feature, please connect flame detection camera. Please contact to CS for the

flame detection camera models.

2. After connecting the flame detection camera, change the sensor to Flame Detector.
3. Alarm push feature will be working over v3.4.x version of Android/IOS mobile application.

Action Time

« Dwelling time of relay or buzzer: Relay or buzzer remain for the selected time preriod

+ E-mail: Sends email according to the interval

« FTP, System alarm, camera preset, Alarm push: Always operate on event

<Notice>
1. If Action time is off, action for events will not work.
2. Event action is working when action is enabled (checked).
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EVENT SOURCES

Check Sensor/Flame, Motion detection, Text or systems for
activating event.

System event sources of HDD Fail, RAID fail, fan fail,
password fail, WRS registration fail, power on and recording
fail can be checked (some or all)

HDD Fail
Event notification for HDD performance problems or
connection status problems.

HDD Almost Full
Event notification when data stored in HDD is larger than the
set value. It is activated when "HDD Fail” is checked.

RAID Fail
Event notification when RAID status has problem.

Password Fail
Event notification when login password is incorrect.

WRS Registration Fail
Event notification when WRS registration is failed.

Power On

Relay will be operated during set action time when DVR/NVR
is power on.

Events other than Sensor/Flame, Motion Detection, Video
Loss, Text and Power On cannot be used in conjunction with
the relay.

Recording Fail

If recording is not working normally, popup window pops up
with buzzer. Until HDD is recovered, popup window will pop
up with buzzer every 10 minutes after user click 'Ok’

EVENT SOURCES: Relay1

Sensor/Flame

Motion Detection

RAID Fail

RECORDING FAIL

Recording is not working normally.
To continue recording, replace the HDD or

contact your administrator.
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E-mail Configuration
Recipient Address E-MAIL SETUP
Input E-mail address with receiver's E-mail info.

E-mail format should be xxxx@xxxxxx.xxx and the users must only use
combination of numbers and the English letters

Max. 3 recipients can be registered.

Sender’s E-mail address
Sender’s E-mail address is set when user use E-mail for output
selection and user setup E-mail address as XXXX@XXXXXX.XXX.

Subject
User can modify the subject of e-mail. Max. 20 letters including
symbols are supported.

Picture attachment
When sensor, motion detector and video loss occur, relevant event info with channel video will be sent to an
e-mail. Only system event info will be sent for system event.

Authentication
There are a few ways to send email (No authentication, SMTP server authentication and TLS authentication.)

« No authentication: sends email to the recipient address without server authentication

« SMTP authentication: sends email to the recipient after SMTP server authentication. The recipient address
must support SMTP authentication

 TLS authentication: sends email to the recipient after TLS server authentication.

<Note>
1. If 2 step authentication is required by mail server, please follow the mail server’s policy. (App password might be
required.)
2. For Gmail, please set ‘Allow less secure apps: ON' at [Google Account] = [Sign-in & security] page.

FTP Configuration
The DVR/NVR sends 1 video image per event to a FTP server when
an event occurs.

FTP SETUP

Sev JURL FTP_SERVER
FTP Directory i

<Note>
Since FTP just transmits an image, if there is no image system event,
it is not supported.

Server IP/URL
Enter the FTP server address to send image

user ID
Enter the relevant ID when asked for FTP server authentication.

Password
Enter FTP server password.

FTP Directory
Select Folder to save image If folder is not indicated, the image is
sent to the folder which server selects
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Relay Setup
This function sets the relay action. You can decide whether to open or
close the relay contacts when an event occurrs.

RELAY SETUP

Relay | MNormal Open =|

<Note>
It depends on the product specifications.

Relay
1. Normal Open: It is normally opened, and closed when an event occurs.
2. Normal Close: It is normally closed, and opened when an event occurs.

<Note>
In case of Normal Close setting, relay may turn on during boot time.

No Video Setup
No video setup is a function that generates an event if no-video condition

. . NOVIDEO SETUP
lasts for a specified time.

Run action if no video persists for

Immediately =|

<Note>

Time Setup
You can specify no-video time interval.
The time can be set as immediately ~ 10 minutes.

Motion detection

menu - event > motion

DVR can activate motion detection for each channel. The motion
detection setting of the IP camera such as motion detection area
and sensitivity should be done on the IP camera.

If motion detection is activated, motion detection can be a source of
event.

Video Channel & Activate Motion Detection
Select one of video channel and select activate or deactivate motion
detection. Each channel can have different setting.

Apply to All Channels
Current video channel’s setting will be applied to all channels.

<Note>

To set the motion detection, please use webpage of IP camera.
CHANNEL LINK

Motion Detection - Channel Link

A motion detection event that occurred on one channel can be

utilized on other channels.
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User area

When selecting a channel, user area can be configured.

1 grid size is 15x10 and factory default value is "All grid selected”.
Press “change area” button to open motion detector enabled area
Set up window.

Users can set motion detection area in screen. The motion detection
Zone by setting is indicated in translucent green.

<Notice>

If an area is set up when motion detector set up start point is enabled, all values will be applied as disabled
and if set up when motion detector set up start point is disabled, then all values will be applied as enabled.
In other words, opposite set up to the value of the initially selected area will be applied.
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Sensor

menu > event > sensor

Sensor can be set by each channels and name can be changed.

Name
Name can have max 20 characters including number and symbol. _—

Type

Real Pannel — Sensor which is connected to SENSOR IN port of Rear
panel is used. Its Config can be set as Normal Open, Normal
Close and Flame Detector. If Flame Detector is selected,
sensor input will be recognized as a flame.

- Coax — Sensor of Coaxial camera. is used.

- IP Camera — Sensor of IP camera is used.

- Flame Detection Camera — When Flame detection camera is
connected, please set corresponding sensor.

Name Description
Normal Open If sensor's electric contacts become connected,
DVR recognizes it as an alarm.
Normal Close If sensor's electric contacts become disconnected,
DVR recognizes it as an alarm.
Flame Detector It works when flame detection signal is received
from flame detection camera or sensor input.
UPS Alarm When received an alarm signal from UPS, it
turns off the power automatically.
Thermal It works when thermal detection signal is
Detector received from thermal detection camera or
sensor input.

<Note>

1. If sensor input is occurred, sensor name and alpha-blended red background
color will be overlayed. To change the overlay setting, click [FUNC menu] —
[Information] — [Screen].

2. Alarm push can be done if
1) motion, sensor, flame detection or text, Al, event is on
2) video event is on or off (whenever)

<Note>
What is sensor overlay? — Function to inform user by blinking the transparent red box and sensor name on video.
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Remote Sensor Device

User can map the input signal from remote sensor device to the sensor
switch.

By using this function, remote sensor device can be used as an even
source for relay, buzzer, email, FTP, video popup, camera preset, alarm
push, etc.

<Note>
Currently, supported protocol of remote sensor device is emergency bell (Seho
IS, Hitek, Chamsule Tech), and will be added more protocols.

REMOTE SENSOR DEVICE CONFIG

Switch no
0
1
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Record Setting

Record mode has 3 types as normal/event, schedule/event, and emergency record.

® Normal/Event record — Record start up upon bootup according to defined program.
® Schedule/Event record — Record start up upon defined schedule’s program and time.
® Emergency record — Record at max setup regardless of record mode and program. It can be turned on

or off by REC button of remote controller.

Recording

menu - record > record

Both normal/event, schedule/event record can be achieved by selecting program and frame rate will be defined

by program selection.

Normal/Event Record

Normal Record means video recording when there is no event, and
Event Record means video recording when there is event. Video is
always recorded according to the selected program after booting. 9
programs from A to | are available. For more details on programs,
please refer next session.

<Note>

1. Event record means the recording when motion is Detected, or sensor,
text, flame detection are occurred. Normal record means the recording
when event is not occurred.

2. 'Event record’ can set the video quality and frame rate (fps) for event
recording. This setting is applied only for event recording. ‘Normal
record’ setting is independent from ‘Event record’ setting. ‘Normal
record’ can set the video quality and frame rate for normal recording.

3. Event record is more important than normal record, and thus, frame
rate of event record cannot be set less than the frame rate of normal
record.

4. The video quality of IP camera can be set in web page of IP camera,
not in ‘Program’ page.

Schedule/Event Record

Schedule/Event Record means recording only at a specified schedule
time. User can set the time schedule and set the program for each
time schedule. Program can be selected among 9 from A to I. One
program can be applied on one schedule, at least one schedule per
day and max 50 schedules per week can be defined.

Set Schedule
Set begin/end time to record, day and program, and click “Add". The
corresponding info will be graphically displayed on day/time table.

« Day: set applicable day

 Time: set applicable time from begin to end to record

« Program: set the record program to be applied to this schedule

« Add: schedule registration

« Delete Selected: Schedule unit which is graphically selected will
be deleted. If user does not select schedule and click ‘Delete’,
then previously selected item will be deleted first and deletion
will be achieved in reverse of time set up.

Record

o T

INormal(320Mbps) [

Record

Normal(320Mbps) [=]
s seconds [}
5 seconds [}

Save Changes
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o Delete All: whole schedule will be deleted

RECOED SCHIDLLE

<Warning>
When configuring time sector, previously configured time can not be included.

Max Record Bandwidth
In case of 64ch NVR, the Max. record bandwidth is 320Mbps/400Mbps.
(When the Max record bandwidth sets to 400Mbps, the pre-alarm time is set to 3 seconds.)

Pre Event Duration (Record time before event)
User can select between 1~5sec and time ahead of event will be recorded as much as time set by user.

Post Event Duration (Record time after event)
User can select between 1~30mins and time after event will be recorded as much as time set by user

Emergency Record
Emergency Record should be set as "ON" to use emergency recordings
To start emergency recording, set ‘Emergency Record’ as ON. And push [REC] button of remote controller, or

click [Func]-[Tool]-[Emergency Recording]. During emergency recording, video will be recorded with max fps

and highest quality regardless record mode, program and schedule.
To stop emergency recording, push [REC] button of remote controller again, or click [Func]-[Tool]-[Emergency

Recording] again. Record mode will be returned to previous setting.
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Program

menu -> recording > program

Frame and record quality can be setup using [Program] and record T
condition to be used in record mode can be set up. program (NN

Event Record
FPS Quality
2 -
o7l
Q'8
1l -
Q7H
Q7@
Q7B
Q7
Q78
1] -
7l -
Q7’8
Q7
Q7@
Q7
-]

Select mode from A to | based on record condition or change
frame or quality per channel setup each channel’s frame at user’s
own preference.

Program
There are 9 programs from A to | composing recording quality and
resolution per channel.

=]
-]
a
a
-]
a
a
a
a
a
a
a
B
-}
a
=]

= |3//a3) 33 a3 /a3) 28

Channels
Display the channel No.

100 %

64000 Kbps
64000 Kbpss

video
Displays entered video resolution and FRP.

Quality
Q78

Normal Record
Select frame rate (number of frame per second) and quality that are applied
for normal video without events.

Event Record
Select frame rate (number of frame per second) and quality that are applied when event occurs. When event occurs
DVR starts to record by the frame rate and quality of Event Record.

FPS
FPS means frames per second. Users can select 1 to 30 (NTSC) or 25 (PAL) fps.

Quality
This configures the recording quality. Value of Q can be configured between 1 - 10. The higher the number, the
better recording quality is.

<Note>
Please refer the product manual for details of bitrate of NVR.

Record capacity in use and minimum storable time consumption

It indicates record capacity status of DVR along with amount of connected HDD.

It also indicates storable time of all channels, only channels in use and expected storable time based on amount of
storage duing last 24 hours.

Quick Setting
Apply the same setting for all channels at once.

<Notice>
1. If the recording setting exceeds 100% of the ‘Record capacity usage’, ‘Program’ page cannot be closed. Please check the ‘Record
capacity usage’ window.
2. The video quality of IP camera can be set in web page of IP camera, not in ‘Program’ page.
3. Frame rate (fps) of event record cannot be set less than frame rate of normal record.
- If frame rate for normal recording and event recording is the same, lowering the frame rate for event recording will
lower the frame rate for normal recording.
- If frame rate for normal recording and event recording is the same, increasing the frame rate for normal recording
will increase the frame rate for event recording.
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4. Event record setting and normal record setting are independent.
- If the frame rate of event record is 5 fps, it records at 5 fps when event occurs regardless of the normal record setting.

Recording setting of IP camera

Recording setting of IP camera follows below rules.

® Common
B The fps of event record is the same with the fps of live video and the fps of IP camera.
B Normal record fps can be 'no rec’, "1’ or the same with the event record fps.
€ 1 fps means ‘| frame only'. The real fps is depending on the GOP setting of IP camera.

B [f the resolution of 2nd stream is high resolution, it can cause the performance limitation. (2nd
stream is used for multi division mode.)

® \When “"Change Stream Config” is ‘On’
B The fps of IP camera is set to the fps of event record.
B The resolution of IP camera is selected on [menu] = [device] & [camera] = [Config] = [Get
Camera Information] = [Resolution].
B Quality (bps) can be roughly set in ‘Program’ page. But the real bps is different by the IP camera
models and thus, ‘Record capacity in use and minimum storable time consumption’ is not
accurate. User can check the bps of IP camera at [Func Menu]-[Information]-[Camera].

® When “Change Stream Config” is 'Off'
B NVR does not change any configuration of IP camera (resolution, fps, bps).
B Fps of live video and event record follows the setting of IP camera.
B 'Record capacity in use and minimum storable time consumption’ is not accurate.
<Caution> Video can not be shown if the configuration of IP camera is not suitable for NVR.

There can be compatibility problem for some IP camera. If there are compatibility problem, please follow as
belows.

® Upgrades the DVR/NVR as latest FW version.
® Check the manufacturer's homepage to check the compatibility list of IP camera.

If the problem is not resolved, please ask to CS.
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Utility
Changing Booting Logo and Empty Channel Logo

User can change the logo image for booting logo and empty channel (inactivated channel/unauthorized
channel/unassigned channel) logo.

Changing Booting Logo

Copy the jpeg image file with the name “wgi_boot_logo.jpg” to USB memory. (Only 720x480 resolution
supported) Insert USB memory to DVR/NVR and reboot after buzzer sounds. This image will be shown during
booting.

Changing Empty Channel Logo

Copy the png file with the name “wgi_app_logo.png” to USB memory. (Recommended resolution is 640 x 360
with 16:9 ratio) Insert USB memory to DVR/NVR and reboot after buzzer sounds. This image will be shown in
inactivated channel/unauthorized channel/unassigned channel position.

<Note>

Image with very low resolution will not be applied.

File name and resolution is not suitable, buzzer will not sound and logo will not be applied.
Firmware 8.2 and upper version support this feature.

Changing multiple channel names using USB memory

1. Please make new text (*.txt) file using PC and describe the names of channels in the following format. You
can skip channels you don't want to change.

CH1: Door

CH3: Exit

2. Please save the text file with the name “wgi_channel_name.txt” and MUST select the letters encoding as
UTF-8.

3. Copy the "wgi_channel_name.txt” file to USB memory.

4. Insert the USB memory into the USB slot of DVR/NVR.

5. Automatically the channel names saved in txt file are applied. After all channel names are applied, buzzer
will be beep.

6. When buzzer is beeped, please remove the USB memory from DVR/NVR.

7. After about 5 seconds, you can see that your channel name has changed.

<Note>

1. This function is supported above FW v8.4.

2. There must be only one file named "wgi_channel_name" in the USB memory regardless extension.

3. If firmware file and “wgi_channel_name.txt” file exists in one USB memory, channel names will be changed
after firmware upgrade.

Usage of USB PC Keyboard
User can use USB PC keyboard. Only English and Korean are supported.
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Viewer

WebViewer

WebViewer is Web application program loaded to monitor real-time image or to monitor the images recorded
through Web browser to PC located remotely.

System requirement

Items

Recommendation

CPU

Core i5 3.0GHz

Main Memory

8GB

Video Memory

512MB or higher

Display 1024MB PCI-E Graphic Card Support AGP Accelerate (AMD Radeon HD 7000 Series or
Higher)
BUS Support PCI-E 16X or higher
Network 100/1000 Ethernet NIC
oS Windows 7(x64) / Windows 8(x64) / Windows 10(x64)
Browser Internet Explorer 8 or higher
Others DirectX 9.0 or higher
Installation

Webviewer Installer

Auto installation program is provided from login page to use Webviewer function. ActiveX installation is required
to a PC which has first connection.

<Caution>

Please close all programs related to Control Center while Webviewer Installer is being installed. Otherwise, it may affect the

installation.

login

After inputting an IP address that is set to the system, the
WebViewer Login page will be connected.
Examples of input method in address box are

Please Login

http://192.168.1.100 as IP address type or
www.addresstest.com as domain address. In case of

changing the port value besides default value 80, just input

the changed port value.

Jarva viewar for MacWindows, Java runtime 1.6-ar (ater.
¥ " AP ———
- To Downisst fkse s

Input the set of User ID & Password, click 'LOGIN' to access.
If password didn’t change tin Control Center, ID and
Password will be admin/12345.

User set up

To access WebViewer, user authority and password can be changed in DVR/NVR or the account menu of

Control Center configuration.
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Monitor

When it is authorized with User ID & Password input at » TR SEar

Login page, it moves to monitor page. At Monitor page, = O —
monitor real time image of cameras connected to '
DVR/NVR, or it can control PTZ camera, Relay, and use
Microphone function according to user's authorization.

T O 7 £ N 1 1| S = 1 |

030 5

Wiz 19 18N

Screen division and changing video position
The first monitor page will display the maximum screens
of the connected model.

[ RUEAPE e

{

HIsgas
LA AL

It can to change to 1, 4, 9, 13, 16, 25, 36, 64 divisions by
clicking the number on top of page. 300.1 352.0
Also, it can change to 1 channel mode by double click '
any one of channel image. Double click again, it is
restored to previous screen division.

At division screen, it can change screen location using mouse drag.
If Ch3 image moves to Ch1, drag Ch3 image and drop on Ch1 location so as to exchange between 3ch and 1ch
image.

Press the very front icon on the upper screen on multi screen mode to switch to a full screen mode.
To go back to normal screen mode from full screen mode, press ESC key

Move to Playback
Click the IZEZ on the upper right to move to playback page.
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Channel On/Off

It is On/Off button for the Channel located to left in page. Click the

Channel
channel wan'FeC:I’ tO"Oﬂ or Off. IE”E‘IE”E‘
And Default is “On”. EElElm
Charinel
[1](2][5] (=] (5| [e] (7| (8] [2] 0l (1] (12
[13] 14 5] 18]
Sensor indication
The icon indicates when sensor occurs in system Sensor
. . o 1/[2](3![4/[s][s][z] (8] [g] o] 1 [2
When it sensors, relevant sensor icon comes to Red, and indicates 13 14 15 [15

sensor number of video. When sensor is not triggered, icon keep as
blue.

Relay operation
It can On or Off Relay of the unit. Click the number button to Relay
activate Relay On, then the icon Changes from Blue to orange color. 3]14

Not activated Relay button means, the product is no supported. Relay is need user’s authority. Refer to user
manual in the unit for the setup of User’s authority of Relay.

Using microphone

Microphone can be set On or Off. Default is Off and it is changed Mic
from the projected type button to orange when click the button for
the use Mic.

Event information

Time Event Message i

| avioszenaris JBY ion lcHiWotonDelected | 5
2011.03.29 11:2T:18 2% 3 0n CH3 - Motion Detected
2011.03.29 11:27:18 2% 2 On CH2 - otion Detected
2011.03.29 11:27:18 I 4 0On CH4 - Motion Detected
2011.03.29 11:27:16 ] 3 On CH3 - Wotion Detected <

It shows real time event data occurred at the bottom of monitoring page.
Indicated Event data list are as follow

button description
T Motion Detect On
& & Flame Detect Input
v % Sensor Input
5 5 Relay Output On
T = No Video, Video Detected
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Video recording & save
Video recording

Select by clicking “Rec Start” in right button of Mouse after selecting channel user wants to record during
monitoring. It can record max. 10 minutes of video During Quick Recording, recording time is indicated on video.

If “Rec Stop” is pressed by clicking right mouse button,
recroding stopped. Then, open the dialogue box to store
recorded files. At this time, user can save it to the directory
with any file name by user.

Saved recording file is saved into “*.re4" file format. re4 file can

playback through Control Center Playback program or Mini
Player program.

Saving video

| Ca1

2005-03 15

There are 2 types for saving Video - jpg, bmp. Saving means the function to record 1 frame of current monitoring

channel.

To save video, select the channel and click right button of mouse. And select “Save As” and point out the location

and press save button.

Using PTZ

During monitoring, select a channel with PTZ configuration
and right-click to select "PTZ" to use PTZ. PTZ control lets
users use Pan/Tilt, Zoom/Focu functions.

Pan, Tilt control

There is a cross line in the middle and click image to operate
Pan, Tilt. In the middle click Left/Right direction to control Pan,
and Click Up/Down direction to control Tilt. The further it is
clicked from the middle, the faster Pan/Tilt will operate.

Zoom, Focus control

Move mouse to the edge of left & right to see slide bar for Zoom, Focus.
The unit Area Zoom In available has Zoom Zero operating button. It can zoom in/out using slide bar at left

of image, left slide bar can control Focus.

Move to Preset

In case of Preset set, Mouse on image press right button for pop-up menu and “Goto Preset” is indicated
additionally. When select Preset list, it moves to Preset position selected. Preset should be set up by user in

advance.

Activating Auxiliary

In case of Preset set, "Auxiliary” is indicated additionally, and it operates action when select registered menu.

<Reference>
Supported PTZ camera list can be refereed to (PTZ manipulation).
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Using Audio
In case of Channel setup sync with Audio, press right mouse button on the image to activate pop-up menu to
“Listen".

Playback

This page is to playback recorded images, and user
who has authority of ‘HDD' among user ID or
administrator can use this function. e
Playback that is made up 16 divisions can play the
images by searching through colander by recording
period and moving the period. It can backup recorded
image and also print Pause image or save to Bmp file.

HOD Inka
Capacty 678,766/ Fres 636 630

From -2018.02 19 152056
To 20180219 163745

Below are each title and function of Playback.

Video Division & Changing Channel

Playback supports 1, 4, 9, 13, 16, 25, 36, 64 divisional screens. Select division using menu on top of page as
shown in the above picture.

Press the very front icon on the upper screen in multi-screen mode to switch to a full screen mode.
To back normal screen mode from full screen mode, press ESC key.

Save image

It can save playback image to BMP file.
Click mouse to channel to save. Dotted line will be surrounding to e
the selected channel, and click ‘Save’ button Test

Save Image

Save imamge dialog box appears, then it can input message or
select channel name, date, event and data. I teme I~ Date I Event _ ol |

Press 'OK’ to open dialog box for the saving location, then save
bmp file.
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Print

Select image with mouse for the channel to print image saved,
and then click ‘Print’ button.

Memo

Print Image|

Window comes to input Memo, and click ‘OK’ button to print the
image through the printer connected. corcel_|
Print material includes 'Printing Date’, ‘Channel name’, ‘Recording
Date’ ‘Event’, ‘'Memo'.

Backup

There are re4 (Multi channel) and avi (single channel) Set

Backup Utlity

from, To time and select the channel for backup .
. . . . From Config
Point out the location for backup. Input in Password/Verify. D) @t

In case of playback backed up file, correct password e e B | D e e
should be input. o = [
* Select to Channel Backup eri I:l

Al v

0% Start

Move to Web Monitor

Click ‘Go’ button at top of page, and it can move Web monitor page.

Channel On/Off

Same function as the Channel On/Off function at Web Monitor. Channel

Located on the right, and click the wanted channel to "On" or "Off". All channels ElEIEE
are On by Default. (o] [x] [x2 1
Disabled Channel button means the product doesn't support it.

Recording Duration & Checking Record Capacity

Displays the used and remaining space of HDD and the dates on HOD Info.
which the first recording and last recording were done. It also
shows in % how much space a user is using. Capacity 8.58T / Free 4.20T

From :2019.02.15 115218
To :2019.03.05 10:32:11

5T
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Calendar search

Recorded date is enabled in black color, and others unrecorded
date disabled in grey. Click [Go to] button after select date & time
so as to playback images on the date & time selected.
2 3 4 5 & 7 &
[ 2011.09.27 17:30:47 ~ 2011.09.28 17:30:47 ] 9 10 1 12 13 14 15
16 17 18 18 20 21 22
'When clicking the ‘Go To' button, it indicates for 24hours from the 23 [2d 25 26 27 2 29
time selected at left bottom. As above picture, it is possible to a0 3
change the time zone with '24h’ button. “ o Taday L
11:09:43 = Go to

Function buttons on the bottom of an image

|[21mm.311m&35~21mm.3111:15c1?] ‘ilj ;Ililﬂ;,il Ue | 2‘”'| @E —F
(n (2) (3) (4) (5) ) {7)

Indicates playback range of recorded image.

Press €,=» button as the time set at (5) so as to change the time zone to playback in forwarding and

reversing.

From left button, it can ‘Move a frame back’, ‘Play backward’, ‘Stop’, 'Play’, ‘Move a frame forward'.

It is the function to set play speed. After click the button, it can set the play speed ‘0.5x, 1x, 2x, 4x, 16x,

32x, 64x, and All".

It is the function to set play area. After click the button, it can select play area '10min, 30min, Thour,

3hour, 6hour, 12hour, 24hour".

It can select DirectX use or not. If check DirectX mode, it can play image into Direct Draw based on

graphic card and performance of PC.

It is the function to set audio play or not, and volume

Q@ ® © ®w 06

Remote DVR

Weviewer supports Remote DVR function. Remote DVR @ =« ¢ (34
is similar to the Remote Desktop of Windows PC and it %
can show the DVR/NVR's video output and can control
DVR/NVR at remote location.

To use Remote DVR, click [Remote DVR] icon located
in the right upper side.
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HTML5 Webviewer

HTMLS5 is the new technology which does not require any active-x or plug-ins and is not depend on OS. DVR/NVR
supports HTML5 webviewer which can monitor the DVR/NVR with web browsers supporting HTML5. (Currently
HTML5 Webviewer does not support 4M and 4K video input. HTML5 Webviewer will support 4M and 4K in the
near future)

System Requirements

Items Recommended
CPU Core i5 3.0GHz
Main Memory 4GB
Video Memory 512MB or higher
Display 1024MB PCI-E Graphic Card Support AGP Accelerate
BUS Support PCI-E 16X or higher
Network 100/1000 Ethernet NIC
Web Browser Chrome, Firefox, Safari
oS Windows 7 / Windows 8 / Windows 10 / OS X Mavericks (version 10.9)

Login

After inputting an IP address or domain address of
DVR/NVR on web browser’s address box, the Webviewer’s
Login page will be connected. (Examples of address are
http://192.168.1.100 as an IP address type or
www.addresstest.com as a domain address.) Default port
number is 80. If you change the port number, then please
input the changed port number to web browser's address
box (http://192.168.1.100: port_numben).

Please Login

Input the user ID and password of DVR/NVR, and click
‘Login’ to access. Default ID is admin and default password
is 12345.

<Note>

1. If you connect the DVR/NVR via Internet Explorer, then previous Webviewr page will be shown. If you connect the DVR/NVR
using mobile devices, then Mobile viewer page will be shown.

2. If you connect the DVR/NVR via web browsers supporting HTML5 such as Edge, Chrome, Firefox, Safari, etc., then HTML5
Webviewer page will be shown. (Currently, HTML5 Webviewer officially supports Chrome, Firefox and Safari.)

3. You can also use JavaViewer for Mac/Windows.

4. Languages: English, Korean, Chinese (HTML5 webviewer below 1.2.10 supports only English)
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Monitor

When it is authorized with User ID &

i i i ST G [l
Password input at Login page, it moves to A e
monitor page. -;h,,.......«m‘_-

=

At monitor page, user can monitor the real
time video of connected DVR/NVR and can
control PTZ camera, Relay, and Microphone
functions according to user’s authorization.

Screen Division

At initial monitor page, all video channels will be shown
with the maximum division. The number of video channels
will be depend on the DVR/NVR model.

You can change the screen division mode by clicking
C 1 9 16 lcon.

Single Division
Double click the video channel to see with single division

mode. If double click again, the previous screen division
mode will be shown.

Full Screen

Using full screen function of browser (such as F11 key), user
can monitor the DVR/NVR with full screen.

<Note>
User can show or hide the ‘Sidebar’ by clicking
Sidebar] show [ETTY icon.
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Using PTZ

User can control the PTZ by using PTZ menu on sidebar.

After selecting video channel, user can control Pan/Tilt, PTZ v
Zoom/Focus, Preset, Auxiliary functions of PTZ camera.

+ Menu | Set | Esc
- W = Focus | s |
+ Zoom | # | .7

nreset! | - Fun | Set

Execute

T
4

Playback

By clicking Flayback icon at the top, user can
playback the DVR/NVR's recorded video. Note
that only authorized users for playback/search
can use playback function.

At initial playback page, all video channels will
be shown with the maximum division. The
number of video channels will be depend on
the DVR/NVR model.

Status for the recording duration and capacity
This status menu shows the used space and remaining space of HDD.
Also, it shows the recording start time and shows the last recording Space Capacity: 1T, Free:0M

time. From 2018-12-07 11:18:11
To 2018-12-08 14:29:58

Selecting channels
Selects the channels to playback. Then HTML5 Webviewer will
playback that channels. Channel

Cam1
Cam2
Cam3
Cam4
Camb
Camé
Cam7
Cam8g
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If you click [? ] icon, then you can set the stream type for

single-channle mode. ‘Main’ means the max. resolution and Option >
‘Sub’ means 2" stream with lower resolution for multidivision
mode or mobile environment. Stream type(single- Sub

channel selected)

Search and Playback

Recorded dates are displayed by black color in calendar, and

unrecorded dates are displayed by grey color. Selects the date to oae
playback. = 2022-05 =
Also, selects time range to playback. If you select ‘5 Min’, the time Su Mo Tu We Th Fr Sa
range of ‘From’ to 'To’ will be 5 minute. Even if you manually select e
‘From’ time, 'To’ time will be set 5 minute after ‘From’ time.
All settings are done, then click [Go] to playback.
<Note> —
in i ime Range
Audio is not supported. -
1Min 10Min | 30Min | 1Hour | 6Hour

12Hour | 24Hour

2022-05-03 16:09:30 ©
2022-05-03 16:14:30 ©
> o JRF
X Backup
Timeline
15:37:29 17:42:29 19:47:29 21:52:29 23:57:29 04:07:29 06:12:29 08:17:29 10:22:29 1227129 14:32:29

2021-06-27 15:37:29 2021-06-26 15:37:29

Timeline shows the recording status including event information.
Timeline with grey means 'no event'. Timeline with yellow means that motion is detected. Timeline with red
means that sensor is input.

Playback Control

O

p Backward M 1 4 I p» 1¢ ~| | Step Forward M

Playback control icons upper left side can be used to control playback. Various playback speed from 1/16x ~
16x can be set.

Backup
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User can backup by clicking [Backup]. The format of backup file is

mp4 file.

Sequence
1. Select the channel to backup.
2. Select the start and end time to backup (From, To).

3. Select the stream resolution, ‘Main’ (high resolution) or ‘Sub’ (low

resolution).
4. Leave message (optional) and click ‘Start’.

5. Select the directory to store the backup file after finishing backup.

<Note>

1. Only one channel can be backup at once. Please use Control Center to

backup multi channels at once.
2. Audio is not supported.

3. Control Center supports very powerful and convenient functions. Please use

Control Center for more powerful functions.

Open Camera Page

To connect to camera’s web page, select the channel to
connect and click [Open Camera Page]. Then, camera’s web
page will be popped up in HTML5 webviewer. User can
change settings of camera.

To connect to another camera’s web page, close the pop up
window and select another camera. And click [Open Camera
Page].

If user wants to use another web browser, then excute
another web browser such as Internet Explorer and connect
to NVR's IP address. Camera's web page will be shown.

<Note>

1. [Menu-Network-Releay Camera Web Page] must be set ‘ON".

2. While the web page of the camera is kept popped up in
HTML5 webviewer, other user can not access NVR's
webviewer because NVR's IP address is mapped to camera’s
web page.

X Backup
Channel OB 3 4

5 Os 7 Os
From 2016-10-11 17:25:00
To 2016-10-11 17:26:00
Stream | pjain
Message  Reagy

Start Cancel Close

Playback RemoteDVR | Open Camera Page Show

Please

Channel

Caption

¥ Show caption

Login
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Mobile Application

Mobile application is supported for Smart Phone (Android and iOS). It is
available to serach and install as free of charge in Apple App store & Google
Android Store. (Please refer product manual to find out the name of
application.)

v" Available to register up to 100 units
v Supports multi-stream function

v Able to search system and event logs.
v’ Supports remote control function.

Supports Digital Zoom, PTZ Control, Image saving, Image e-mail sending,
etc. in Single Monitoring Mode.

registration method for iOS app

URL register No SiM = 10:08 AM
1. Touch “+" button after application installed. < UnitList  Unit Input
2. Select URL in category.
3. Touch “Find” button then there's unit name and IP address shown. Touch Unit Name
save button to finish unit register. Unit Adress  :
4. Touch unit created to enter unit's screen. —_— -
User ID - admin
Password
Find
URL

No SIM = 10:08 AM

< Unit List Unit Input

WRS register

1. Select WRS in category. Group ID

2. Enter group ID created in the DVR/NVR.

3. Click on "search by group ID". EindioySrompiD

4. Touch “Find” button then there comes unit name of searched DVR/NVR
and IP address and touch save button to finalize unit register.

5. Touch unit created to enter unit's screen.

Unit Name

Server Name

User ID :admin
Password

NFORMATION

Unit Name

WRS

Edit Unit List

tH WEB

<Note> =1 DEMO
WRS of DVR/NVR and port forwarding must be enabled to register unit.
*P2P feature might not be included based on types of model.

85



Register method for Android app
URL register

1. Touch “+" button after application installed.

IP/DDNS WRS P2P
2. Select IP/DDNS in category.
3. Touch “Find” button then there’s unit name and IP address shown. Touch ::::d;":
save button to finish unit register. s =
4. Touch unit created to enter unit's screen. User I admin
Password 0 s s s e
Q_ search

Unit information
Name
Model

Receive notifications

WRS register
1. Select WRS in category. IP/DDNS WRS P2p
2. Enter group ID created in the DVR/NVR. E—— T
3. Click on "search by group ID". = -
4. Touch "Find” button then there comes unit name of searched DVR/NVR
and IP address and touch save button to finalize unit register. S
5. Touch unit created to enter unit's screen. beerio o

Password s e e ..

Unit information
Name

Model

Receive notifications

<Note>
WRS of DVR/NVR and port forwarding must be enabled to register unit.
*P2P feature might not be included based on types of model.

Mobileviewer

This service allows users to view video by accessing to e T R womwer e e
DVR/NVR from mobile device's web browser without certain
applications. The device must support either wifi, 3G or Lte.

Input the form of http://IP/svc/mviewer.html to access to
DVR/NVR from the web browser
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Open Source License Report on the Product

The software included in this product contains copyrighted software that is licensed under the GPL/LGPL.
You may obtain the complete Corresponding Source code from us for a period of three years after our
last shipment of this product by sending email to <mycctv@gmail.com>.
If you want to obtain the complete Corresponding Source code in the physical medium such as CD-ROM,
the cost of physically performing source distribution might be charged.
GPL Software : busybox, boa, CyaSSL, dosfstools, linux kernel, rp-pppoe, cdrtools, dvd+rw-tools, dhcped,
iproute2, smartmontools
LGPL/GPL with exceptions : glibc, libgcc, libstdc++, FFMpeg, ftplib
Apache License : WenQuanYi Micro Hei
Copyright (c) 2007, Google Corp.; Copyright (c) 2008,2009 WenQuanYi Board of Trustees and Qiangian
ang.
Apache License : Apache Commons
http://commons.apache.or
BSD License : ash, miniupnpc, telnet-server, YUI Library, ppp
Freetype License : freetype2
Portions of this software included in this product are copyright (C) 2010 The FreeType Project
(www.freetype.oré;)v All rights reserved.
G License : JPE
The software included in this product is based in part on the work of the Independent JPEG Group.
MIT License : c-ares, curl, liboauth, jcodec
OpenSSL License : OpenSSL
SIE Open Font License : Arimo
Copyright (c) 2010 Google Corporation.
is'Font Software is licensed under the SIL Open Font License, Version 1.1.
This license is copied in this manual, and is also available with a FAQ at: http://scripts.sil.org/OFL
GNU GENERAL PUBLIC LICENSE
Version 2, June 1991
Co;;yn'ght (C) 1989, 1991 Free Software Foundation, Inc.
51 Franklin Street, Fifth Floor, Boston, MA  02110-1301, USA
Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is
not allowed.
Preamble
The licenses for most software are designed to take away your freedom to share and change it. By
contrast, the GNU General Public License is intended to guarantee your freedom to share and change free
software--to make sure the software is free for all its users. This General Public License applies to most of
the Free Software Foundation's software and to any other program whose authors commit to using it.
(Some other Free Software Foundation software is covered by the GNU Lesser General Public License
instead.) You can apply it to your programs, too.
When we speak of free software, we are referring to freedom, not price. Our General Public Licenses are
designed to make sure that you have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it if you want it, that you can change the
software or use pieces of it in new free programs; and that you know you can do these things.
To protect your rights, we need to make restrictions that forbid anyone to deny you these rights or to ask
you to surrender the rights. These restrictions translate to certain responsibilities for you if you distribute
copies of the software, or if you modif¥/ it.
For example, if you distribute copies of such a program, whether gratis or for a fee, you must give the
recipients all the rights that you have. You must make sure that they, too, receive or can get the source
code. And you must show them these terms so they know their rights.
We protect your rights with two steps: (1) copyright the software, and (2) offer you this license which gives
you legal permission to copy, distribute and/or modify the software.
Also, for each author's protection and ours, we want to make certain that everyone understands that there
is no warranty for this free software. If the software is modified by someone else and passed on, we want
its recipients to know that what they have is not the original, so that any problems introduced by others
will not reflect on the original authors' reputations.
Finally, any free programis threatened constantly by software patents. We wish to avoid the danger that
redistributors of a free program will individually obtain patent licenses, in effect making the program
proprietary. To prevent this, we have made it clear that any patent must be licensed for everyone's free
use or not licensed at all.
The precise terms and conditions for copying, distribution and modification follow.
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION
0. This License applies to any program or other work which contains a notice placed by the copyright
holder saying it may be distributed under the terms of this General Public License. The "Program”, below,
refers to any such program or work, and a "work based on the Program" means either the Program or any
derivative work under copyright law: that is to say, a work containing the Program or a portion of it, either
verbatim or with modifications and/or translated into another language. (Hereinafter, translation is
included without limitation in the term "modification”.) Each licensee is addressed as "you".
Activities other than copyin?, distribution and modification are not covered by this License; they are
outside its scope. The act of running the Program is not restricted, and the output from the Program is
covered only if its contents constitute a work based on the Program (independent of having been made
by running the Program). Whether that is true depends on what the Program does.
1. You may cozy and distribute verbatim copies of the Pro?ram's source code as you receive it, in any
medium, provided that you conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all ‘the notices that refer to this License and to the
ar?sepnce of any warranty; and give any other recipients of the Program a copy of this License along with
the Program.
You may charge a fee for the physical act of transferring a copy, and you may at your option offer
warranty protection in exchange for a fee.
2. You may modify your copy or copies of the Program or any portion of it, thus forming a work based on
the Program, andcopy and distribute such modifications or work under the terms of Section 1 above,
provided that you also meet all of these conditions:
a) You must cause the modified files to carry prominent notices stating that you changed the files and the
date of any change.
b) You must cause any work that you distribute or publish, that in whole or in part contains or is derived
from the Program or any part thereof, to be licensed as a whole at no charge to all third parties under the
terms of this License.
) If the modified program normally reads commands interactively when run, you must cause it, when
started running for such interactive use in the most ordinary way, to print or display an announcement
including an appropriate copyright notice and a notice that there is no warranty (or else, saying that you
provide a warranty) and that users may redistribute the program under these conditions, and telling the
user how to view a copy of this License. (Exception: if the Program itself is interactive but does not
normally print such an announcement, your work based on the Program is not required to print an
announcement.)
These requirements apply to the modified work as a whole. If identifiable sections of that work are not
derived from the Program, and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those sections when you distribute them as
separate works. But when you distribute the same sections as part of a whole which is a work based on
the Program, the distribution of the whole must be on the terms of this License, whose permissions for
other licensees extend to the entire whole, and thus to each and every part regardless of who wrote it.
Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by
ou; rather, the intent is to exercise the right to control the distribution of derivative or collective works
ased on the Program.
In addition, mere agpgregation of another work not based on the Program with the Program (or with a
work based on the Program) on a volume of a storage or distribution medium does not bring the other
work under the scope of this License.
3. You may copy and distribute the Program (or a work based on it, under Section 2) in object code or
?xﬁcut_ab\e form under the terms of Sections 1 and 2 above provided that you also do one of the
ollowing:
a) Accompany it with the comtplele corresponding machine-readable source code, which must be
distributed under the terms of Sections 1 and 2 above on a medium customarily used for software
interchange; or,
b) Accompany it with a written offer, valid for at least three years, to give any third party, for a charge no
more than your cost of physically performing source distribution, a complete machine-readable copy of
the corresponding source code, to be distributed under the terms of Sections 1 and 2 above on a
medium customarily used for software interchange; or,
) Accompany it with the information you received as to the offer to distribute corresponding source code.
(This alternative is allowed only for noncommercial distribution and only if you received the program in
object code or executable form with such an offer, in accord with Subsection b above.)
The source code for a work means the preferred form of the work for making modifications to it. For an
executable work, complete source code means all the source code for all modules it contains, plus any
associated interface definition files, plus the scripts used to control compilation and installation of the
executable. However, as a special exception, the source code distributed need not include anything that is
normaH% distributed (in either source or binary form) with the major components (compiler, kernel, and so
on) of tb? operating system on which the executable runs, unless that component itself accompanies the
executable.
If distribution of executable or object code is made by offering access to copy from a designated place,
then offering equivalent access to copy the source code from the same place counts as distribution of the
source code, even though third parties are not compelled to copy the source along with the object code.
4. You may not copy, modify, sublicense, or distribute the Program except as expressly provided under this
License. Any attempt otherwise to copy, modify, sublicense or distribute the Program’is void, and will
automatically terminate Kour rights under this License. However, parties who have received copies, or
rights, from you under this License will not have their licenses terminated so long as such parties remain
in full compliance.
5. You are not required to accept this License, since you have not signed it. However, nothing else grants
%ou permission to modify or distribute the Pro?ram or its derivative works. These actions are prohibited
y law if you do not accept this License. Therefore, by modifying or distributing the Program (or any work
based on'the Program),g/ou indicate your acceptance of this License to do so, and all its terms and
conditions for copying, distributing or modifying the Program or works based on it.
6. Each time you redistribute the Program (or any work based on the Program), the recipient automatically
receives a license from the original licensor to copy, distribute or modify the Program subject to these
terms and conditions. You may not impose any further restrictions on the recipients' exercise of the rights
granted herein. You are not responsible for enforcing compliance by third parties to this License.

7. 1If, as a consequence of a court judgment or allegation of patent infringement or for any other reason
(not limited to patent issues), conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, tﬁey do not excuse you from the conditions of
this License. If you cannot distribute so as to satisfy simultaneously your obligations under this License
and any other pertinent obligations, then as a consequence you may not distribute the Program at all. For
example, if a patent license would not permit royalty-free redistribution of the Program by all those who
receive copies directly or indirectIY through you, then the only way you could satisfy both it and this
License would be to refrain entirey from distribution of the Program.
If any portion of this section is held invalid or unenforceable under any particular circumstance, the
balance of the section is intended to apply and the section as a whole'is intended to apply in other
circumstances.
It is not the purpose of this section to induce you to infringe any patents or other property right claims or
to contest validity of any such claims; this section has the sole purpose of protecting the integrity of the
free software distribution system, which is implemented by public license practices. Many people have
made generous contributions to the wide range of software distributed through that system in reliance on
consistent application of that system; it is up fo the author/donor to decide if he or she is willing to
distribute software through any other system and a licensee cannot impose that choice.
[his section is intended to make thoroughly clear what is believed to be a consequence of the rest of this
icense.
8. If the distribution and/or use of the Program is restricted in certain countries either by patents or by
copyrighted interfaces, the original copyright holder who |E)Iaces the Program under this’ License may add
an explicit geographical distribution limitation excluding those countries, so that distribution is permitted
only in or among countries not thus excluded. In such case, this License incorporates the limitation as if
written in the body of this License.
9. The Free Software Foundation may publish revised and/or new versions of the General Public License
from time to time. Such new versions will be similar in spirit to the present version, but may differ in
detail to address new problems or concerns.
Each version is given a distinguishing version number. If the Program specifies a version number of this
License which applies to it and "any later version”, you have the option of following the terms and
conditions either of that version or of any later version published by the Free Software Foundation. If the
Program does not specify a version numger of this License, you may choose any version ever published
by the Free Software Foundation.
10. If you wish to incorporate parts of the Program into other free programs whose distribution conditions
are di%/ferent, write to the author to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes make exceptions for this. Our
decision will be guided by the two goals of preserving the free status of all derivatives of our free
software and of promoting the sharing and reuse of software generally.
NO WARRANTY
11R. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR THE

N E
WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE
RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM
PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.
12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY
COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR REDISTRIBUTE THE PROGRAM
AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL,
INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE
PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE
OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH
ANY OTHER PROGRAMS), EVEN |IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.
END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Programs
If you develop a new program, and you want it to be of the greatest possible use to the public, the best
way to achieve this is to make it free software which everyone can redistribute and change under these
terms.
To do so, attach the following notices to the program. It is safest to attach them to the start of each
source file to most effectively convey the exclusion of warranty; and each file should have at least the
"coprright" line and a pointer to where the full notice is found.
one line to give the program’'s name and an idea of what it does.
Copyright (C) yyyy name of author
This program s free software; you can redistribute it and/or
modify it under the terms of the GNU General Public License
as published by the Free Software Foundation; either version 2
of the License, or (at your option) any later version.
This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PBRPOSE. See the
GNU General Public License for more details.
You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software
Foundation, Inc, 5T Franklin Street, Fifth Floor, Boston, MA  02110-1301, USA.
Also add information on how to contact you by electronic and paper mail.
If the program is interactive, make it output a short notice like this when it starts in an interactive mode:
Gnomovision version 69, Copyright (C) year name of author
Gnomovision comes with ABSOLUTELY NO WARRANTY; for details
type ‘show w'. This is free software, and you are welcome
to redistribute it under certain conditions; type ‘show c¢'
for details.
The hypothetical commands ‘show w' and ‘show c' should show the appropriate parts of the General
Public License. Of course, the commands you use may be called something other than ‘show w' and
‘show c'; they could even be mouse-clicks or menu items--whatever suits your program.
You should also get your employer (if you work as a programmer) or your school, if any, to sign a
"copyright disclaimer" for the program, if necessary. Here is a sample; alter the names:
Yoyodyne, Inc., hereby disclaims all copyright
interest in the program ‘Gnomovision'
(which makes passes at compilers) written
by James Hacker.
signature of Ty Coon, 1 April 1989
T?; Coon, President of Vice
This General Public License does not permit incorporating your program into Eroprietary programs. If your
program is a subroutine library, you may consider it more useful to permit linking proprietary applications
with the library. If this is what you want to do, use the GNU Lesser General Public License instead of this

License.

GNU GENERAL PUBLIC LICENSE

Version 3, 29 June 2007

Copyright © 2007 Free Software Foundation, Inc. <http://fsforg/>

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is
not allowed.

Preamble

The GNU General Public License is a free, copyleft license for software and other kinds of works.

The licenses for most software and other practical works are designed to take away your freedom to share
and change the works. By contrast, the GNU General Public License is intended to guarantee your
freedom to share and change all versions of a program--to make sure it remains free software for all its
users. We, the Free Software Foundation, use the GNU General Public License for most of our software; it
applies also to any other work released this way by its authors. You can apply it to your programs, too.
When we speak of free software, we are referring to freedom, not price. Our General Public Licenses are
designed to make sure that you have the freedom to distribute copies of free software (and charge for
them if you wish), that you receive source code or can get it if you want it, that you can change the
software or use pieces of it in new free programs, and that you know you can do these things.

To protect ﬁour rights, we need to prevent others from den[ying you these rights or askin? you to
surrender the rights. Therefore, you have certain responsibilities if you distribute copies of the software, or
if you modify it responsibilities to respect the freedom of others.

For example, if you distribute copies of such a program, whether gratis or for a fee, you must pass on to
the recipients the same freedoms that you received. You must make sure that they, too, receive or can get
the source code. And you must show them these terms so they know their rights.

Developers that use the GNU GPL protect your rights with two steps: (1) assert copyright on the software,
and (2) offer you this License giving you legal permission to copy, distribute and/or modify it.

For the developers' and authors' protection, the GPL clearly explains that there is no warranty for this free
software. For both users' and authors' sake, the GPL requires that modified versions be marked as
changed, so that their problems will not be attributed erroneously to authors of previous versions.

Some devices are designed to deny users access to install or run modified versions of the software inside
them, although the manufacturer can do so. This is fundamentally incompatible with the aim of protecting
users' freedom to change the software. The systematic pattern otysuch abuse occurs in the area of
products for individuals to use, which is precisely where it is most unacceptable. Therefore, we have
designed this version of the GPL to prohibit the practice for those products. If such problems arise
substantially in other domains, we stand ready to extend this provision to those domains in future
versions of the GPL, as needed to protect the freedom of users.

Finally, every program is threatened constantly by software patents. States should not allow patents to
restrict development and use of software on general-purpose computers, but in those that do, we wish to
avoid the special danger that ﬁatents appliedto a free program could make it effectively proprietary. To
prevent this, the GPL assures that patents cannot be used to render the pro%ram non-free.

The precise terms and conditions for copying, distribution and modification follow.

TERMS AND CONDITIONS

0. Definitions.

“This License” refers to version 3 of the GNU General Public License.

”Co;iyright" also means copyright-like laws that apply to other kinds of works, such as semiconductor
masks.

“The Program" refers to any copyrightable work licensed under this License. Each licensee is addressed as
"you". “Licensees” and “recipients” may be individuals or organizations.

To "modify” a work means to copy from or adapt all or part of the work in a fashion requiring copyright
permission, other than the making of an exact copy. The resulting work is called a “modified version” of
the earlier work or a work “based on” the earlier work.
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A "covered work"” means either the unmodified Program or a work based on the Program.

To “propagate” a work means to do anything with it that, without permission, would make you directly or

secondarily liable for infringement under applicable copyright law, except executing it on a computer or

modifying a private copy. Propagation includes copying, distribution (with or without modification),
making available to the public, and in some countries other activities as well.

To “convey” a work means any kind of propagation that enables other parties to make or receive copies.

Mere interaction with a user through a computer network, with no transfer of a copy, is not conveying.

An interactive user interface displays “Approﬁriate Legal Notices” to the extent that it includes a

convenient and prominently visible feature that (1) displays an appropriate copyright notice, and (2) tells

the user that there is no warranty for the work (except to the extent that warranties are provided), that
licensees may convey the work under this License, and how to view a copy of this License. If the interface
presents a list of user commands or options, such as a menu, a prominent item in the list meets this
criterion.

1. Source Code.

The “source code” for a work means the preferred form of the work for making modifications to it. “Object

code” means any non-source form of a work.

A “Standard Interface” means an interface that either is an official standard defined by a recognized

standards body, or, in the case of interfaces specified for a particular programming language, one that is

widely used among developers working in that language.

The “System Libraries” of an executable work include anything, other than the work as a whole, that (a) is

included in the normal form of packaginP a Major Component, but which is not part of that Major

Component, and (b) serves only to enable use of the work with that Major Component, or to implement a

Standard Interface for which an implementation is available to the Eublic in source code form. A “Major

Component”, in this context, means a major essential component (kernel, window system, and so on) of

the specific operating system (if any) on which the executable work runs, or a compiler used to produce

the work, or an object code interpreter used to run it.

The "Corresponding Source” for a work in object code form means all the source code needed to

generate, install, and (for an executable workg run the object code and to modify the work, including

scripts to control those activities. However, it does not include the work's System Libraries, or general-
purpose tools or generally available free programs which are used unmodified in performing those
activities but which are not part of the work."For example, Corresponding Source includes interface
definition files associated with source files for the work, and the source code for shared libraries and
dynamically linked subprograms that the work is specifically designed to require, such as by intimate data
communication or control flow between those subprograms and other parts of the work.

The Corresponding Source need not include anything that users can regenerate automatically from other

[Igarts of the Corresponding Source.
he Corresponding Source for a work in source code form is that same work.

2. Basic Permissions.

All rights granted under this License are granted for the term of copyright on the Program, and are

irrevocable provided the stated conditions are met. This License explicitly affirms your unlimited

Eerm\'ssion to run the unmodified Program. The output from running a covered work is covered by this
icense only if the cutﬁut, given its content, constitutes a covered work. This License acknowledges your

rights of fair use or other equivalent, as provided b?’/‘ copyright law.

You may make, run and propagate covered works that you do not convey, without conditions so long as
our license otherwise remains in force. You may convey covered works fo others for the sole purpose of
aving them make modifications exclusively for you, or provide you with facilities for running those works,

provided that you comply with the terms of this’License in conveying all material for which you do not

control coﬁyr'\ght. Those thus making or running the covered works for you must do so exclusively on
your behalf’ under your direction ang control, on terms that prohibit them from making any copies of
your copyrighted material outside their relationship with you.

Conveying under any other circumstances is permitted solely under the conditions stated below.

Sublicensing is not allowed; section 10 makes it unnecessary.

3. Protecting Users' Legal Rights From Anti-Circumvention Law.

No covered work shall’be deemed part of an effective technological measure under any applicable law

fu\filﬁn% obligations under article 1‘Fof the WIPO copyright treaty adopted on 20 December 1996, or

similar Taws prohibiting or restricting circumvention of such measures.

When you convey a covered work, you waive ary legal power to forbid circumvention of technological

measures to the extent such circumvention is effected by exercising rights under this License with respect

to the covered work, and you disclaim any intention to [imit operation or modification of the work as a

means of enforcing, against the work's users, your or third parties' legal rights to forbid circumvention of

technological measures.

4. Conveying Verbatim Copies.

You may convey verbatim copies of the Program's source code as you receive it, in any medium, provided

that you conspicuously and appropriately publish on each copy an appropriate copyright notice; keep

intact all notices stating that this License and any non-permissive terms added in accord with section 7

appl{ to the code; keep intact all notices of the absence of any warranty; and give all recipients a copy of

this License along with the Program.

You may charge any price or no price for each copy that you convey, and you may offer support or

warranty protection for a fee.

5. Conveying Modified Source Versions.

You may convey a work based on the Program, or the modifications to produce it from the Program, in

the form of source code under the terms of section 4, provided that you also meet all of these conditions:

a) The work must carry prominent notices stating that you modified it, and giving a relevant date.

b) The work must carry prominent notices stating that it is released under this License and any conditions

added under section 7. This requirement modifies the requirement in section 4 to "keep intact all notices".

c) You must license the entire work, as a whole, under this License to anyone who comes into possession

of a cop?/. This License will therefore apply, along with any applicable section 7 additional terms, to the

whole of the work, and all its parts, regardless of how they are packaged. This License f?ives no permission
to Ii;endse_ the work in any other way, but it does not invalidate such permission if you have separately
received it.

d) If the work has interactive user interfaces, each must display Appropriate Legal Notices; however, if the

Program has interactive interfaces that do not display Appropriate Legal Notices, your work need not

make them do so.

A compilation of a covered work with other separate and independent works, which are not by their

nature extensions of the covered work, and which are not combined with it such as to form a’larger

program, in or on a volume of a storage or distribution medium, is called an "aggregate” if the
compilation and its resulting copyright are not used to limit the access or legal rights of the compilation's
users beyond what the individual works permit. Inclusion of a covered work in an"aggregate does not
cause this License to apply to the other parts of the aggregate.

6. Conveying Non-Source Forms.

You may convey a covered work in object code form under the terms of sections 4 and 5, provided that

yr?u also convey the machine-readable Corresponding Source under the terms of this License, in one of

these ways:

a) Conve; the object code in, or embodied in, a physical product (mc\udinﬂ a physical distribution

medium), accompanied by the Corresponding Source fixed on a durable physical medium customarily

used for software interchange.

b) Convey the object code in, or embodied in, a physical product (including a physical distribution

medium), accompanied by a written offer, valid for at least three years and valid for as long as you offer

spare parts or customer support for that product model, to give anyone who possesses the object code
either (1) a copy of the Corresponding Source for all the software in the product that is covered by this

License, on a durable physical medium customarily used for software interchange, for a price no more

than your reasonable cost of physically performing this conveying of source, or (2) access to copy the

Corresponding Source from a network server at no charge.

©) Convey individual copies of the object code with a copy of the written offer to provide the

Corresponding Source. This alternative is allowed only occasionally and noncommercially, and only if you

received the object code with such an offer, in accord with subsection 6b.

d) Convey the object code by offering access from a designated place (gratis or for a charge), and offer

equivalent access to the Corresponding Source in the same way through the same place at no further

charge. You need not require recipients to copy the Corresponding Source along with the object code. If
the place to copy the object code is a network server, the Corresponding Source may be on a different
server (operated by you or a third party) that supports equivalent copying facilities, provided you maintain
clear directions next to the object code saying where to find the Corresponding Source. Regardless of
what server hosts the Corresponding Source, you remain obligated to ensure that it is available for as

long as needed to satisfy these requirements.

e) Convey the object code using peer-to-peer transmission, provided you inform other peers where the

object code and Corresponding Source of the work are being offered to the general public at no charge

under subsection 6d.

A separable portion of the object code, whose source code is excluded from the Corresponding Source as

a System Library, need not be included in conveying the object code work.

A “User Product” is either (1) a “consumer product’, which means any tangible personal property which is

normally used for personal, family, or household purposes, or (2) anything designed or sold for

incorporation into a dwelling. In determining whether a product is a consumer product, doubtful cases
shall be resolved in favor of coverage. For a Earticular product received by a particular user, “normally
used” refers to a typical or common use of that class of product, regardless of the status of the particular
user or of the way in which the particular user actually uses, or expects or is expected to use, the product.

A product is a consumer product regardless of whether the product has substantial commercial, industrial

or non-consumer uses, unless such Uses represent the only significant mode of use of the product.

“Installation Information” for a User Product means any methods, procedures, authorization keys, or other

information required to install and execute modified versions of a covered work in that User Product from

a modified version of its Corresponding Source. The information must suffice to ensure that the continued

functioning of the modified object code is in no case prevented or interfered with solely because

modification has been made.

If you convey an object code work under this section in, or with, or specifically for use in, a User Product,

and the conveying occurs as part of a transaction in which the right of possession and use of the User

Product is transferred to the rec(ifient in perpetuity or for a fixed term (regardless of how the transaction

is characterized), the Corresponding Source conveyed under this section must be accompanied by the

Installation Information. But this requirement does not apply if neither you nor any third party retains the

ability to install modified object coge on the User Product (for example, the work has been installed in

The requirement to provide Installation Information does not include a requirement to continue to provide
support service, warranty, or updates for a work that has been modified or installed by the recipient, or
for the User Product in which it has been modified or installed. Access to a network may be denied when
the modification itself materially and adversely affects the operation of the network or violates the rules
and protocols for communication across the network.

Corresponding Source conveyed, and Installation Information provided, in accord with this section must

be in a format that is publicly documented (and with an implementation available to the public in source
code form), and must require no special password or key for unpacking, reading or copying.

7. Additional Terms.

“"Additional permissions” are terms that supplement the terms of this License by makincp; exceptions from
one or more of its conditions. Additional permissions that are applicable to the entire Program shall be
treated as though they were included in tEis License, to the extent that they are valid under applicable
law. If additional permissions apply only to part of the Program, that part may be used separately under
those permissions, but the entire Program remains governed by this License without regard to the
additional permissions.

When you convey a copy of a covered work, you may at your option remove any additional permissions
from that copy, or from any part of it. (Additional permissions may be written to require their own
removal in certain cases when you modify the work.) You may place additional permissions on material,
added by you to a covered work, for which you have or can give appropriate copyright permission.
Notwithstanding any other provision of this License, for material you add to a covered work, you may (if
authorized by tge copyright holders of that material) supplement the terms of this License with terms:

a) Disclaiming warranty or limiting liability differently from the terms of sections 15 and 16 of this License;
or

b) Requiring preservation of specified reasonable legal notices or author attributions in that material or in
the Appropriate Legal Notices displayed by works containing it; or
¢) Prohibiting misrepresentation of the origin of that material, or requiring that modified versions of such
material be marked in reasonable ways as different from the original version; or
d) Limiting the use for publicity purposes of names of licensors or authors of the material; or
e) Dkeclining to grant rights under trademark law for use of some trade names, trademarks, or service
marks; or
) Requiring indemnification of licensors and authors of that material by anyone who conveys the material
(or modified versions of it) with contractual assumptions of liability to the recipient, for any liability that
these contractual assumptions directly impose on those licensors and authors.
All other non-permissive additional terms are considered “further restrictions” within the meaning of
section 10. If the Program as you received it, or any part of it, contains a notice stating that it is governed
by this License along with a term that is a further restriction, you may remove that term. If a license
document contains a further restriction but permits relicensing or conveying under this License, you ma
add to a covered work material governed by the terms of that license document, provided that the further
restriction does not survive such relicensing or conveying.
If you add terms to a covered work in accord with this section, you must place, in the relevant source files,
a statement of the additional terms that apply to those files, or‘a notice indicating where to find the
applicable terms.
Additional terms, permissive or non-permissive, may be stated in the form of a separately written license,
or stated as exceptions; the above requirements apply either way.
8. Termination.
You may not propagate or modify a covered work except as expressly provided under this License. Any
attempt otherwise fo propagate or modify it is void, and will automatically terminate your rights under
this License (including any patent licenses granted under the third paragraph of section 11).
However, if you cease all violation of this License, then Kour license from a particular copyright holder is
reinstated (a) provisionally, unless and until the copyright holder explicitly and finally terminates your
license, and (b) germanent\y, if the copyright holder fails to notify you of the violation by some reasonable
means prior to 60 days after the cessation.
Moreover, your license from a particular copyright holder is reinstated permanently if the copyright holder
notifies you of the violation by some reasonable means, this is the first time you have received notice of
violation of this License (for any work) from that copyright holder, and you cure the violation prior to 30
days after your receipt of the notice.
Termination of your rights under this section does not terminate the licenses of parties who have received
copies or rights from you under this License. If your rights have been terminated and not permanently
reinstated, you do not qualify to receive new licenses for the same material under section 10.
9. Acceptance Not Required for Having Copies.
You are not required to accept this License in order to receive or run a copy of the Program. Ancillary
propagation of a covered work occurring solely as a consequence of usinﬁ peer-to-peer transmission to
receive a copy likewise does not require acceptance. However, nothing other than this License grants you
permission to propagate or modify any covered work. These actions |nfrin?< copyrighl if you do not
accept this License. Therefore, by modifying or propagating a covered work, you ‘indicate ‘your acceptance
of this License to do so.
10. Automatic Licensing of Downstream Recipients.
Each time you convey a covered work, the recipient automatically receives a license from the original
licensors, to run, modify andci:)ropagate that work, subject to this License. You are not responsible for
enforcing compliance by third parties with this License.
An “entiy transaction” is a transaction transferring control of an organization, or substantially all assets of
one, or subdividing an organization, or merging organizations. If propagation of a covered work results
from an entity transaction, each party to that transaction who receives a copy of the work also receives
whatever licenses to the work the party's predecessor in interest had or could give under the previous
paragraph, plus a right to possession of the Corresponding Source of the work from the predecessor in
interest, if the predecessor has it or can get it with reasonable efforts.
You may not impose any further restrictions on the exercise of the rights granted or affirmed under this
License. For example, you may not impose a license fee, royalty, or other charge for exercise of rights
ranted under this License, and you may not initiate litigation (including a cross-claim or counterclaim in
awsuit) alleging that any patent claim is infringed by making, using, selling, offering for sale, or importing
the Program or any portion of it.
11. Patents.
A “contributor” is a copyright holder who authorizes use under this License of the Program or a work on
which the Program is lgased. The work thus licensed is called the contributor's “contributor version”.
A contributor's “essential patent claims” are all patent claims owned or controlled by the contributor,
whether already acquired or hereafter acquired, that would be infringed by some manner, permitted by
this License, of ‘making, using, or selling its contributor version, but do not include claims that would be
infringed only as a consequence of further modification of the contributor version. For purposes of this
definition, “control” includes the right to grant patent sublicenses in a manner consistent with the
requirements of this License.
Each contributor ?rams you a non-exclusive, worldwide, royalty-free patent license under the contributor's
essential patent claims, to make, use, sell, offer for sale, import and otherwise run, modify and propagate
the contents of its contributor version.
In the following three paragraphs, a “patent license” is any express agreement or commitment, however
denominated, not to enforce a patent (such as an express permission to practice a patent or covenant not
to sue for patent infringement). To “grant” such a patent license to a party means to make such an
agreement or commitment not to enforce a patent against the party.
If you convey a covered work, knowingly relying on a patent license, and the Corresponding Source of the
work is not available for anyone to copy, free of charge and under the terms of this License, through a
publicly available network server or other readily accessible means, then you must either (1) cause the
Corresponding Source to be so available, or (2) arrange to deprive yourself of the benefit of the patent
license for this particular work, or (3) arrange, in a manner consistent with the requirements of this
License, to extend the patent license to downstream recipients. "Knowingly relying” means you have actual
knowledge that, but for the patent license, your conveying the covered work in a country, or your
recipient’s use of the covered work in a countrr,dwoul infringe one or more identifiable patents in that

Y

country that you have reason to believe are vali
If, pursuant to or in connection with a single transaction or arrangement, you convey, or propagate by
procuring conveyance of, a covered work, and grant a patent license to some of the parties receiving the
covered work authorizing them to use, propagate, mocﬁéy or convey a specific copy of the covered work,
then the patent license you grant is automatically extended to all recipients of the covered work and
works based on it.
A patent license is “discriminatory” if it does not include within the scope of its coverage, prohibits the
exercise of, or is conditioned on the non-exercise of one or more of the rights that are specificallz granted
under this License. You may not convey a covered work if you are a party to an arrangement with a third
Earty that is in the business of distributing software, under which you make payment to the third party
ased on the extent of f/our activity of conveying the work, and under which the third party grants, to any
of the parties who would receive the covered work from you, a discriminato(?/ patent license (a) in
connection with copies of the covered work conveyed by you (or copies made from those copies), or (b)
primarily for and in connection with specific products or compilations that contain the covered work,
unless you entered into that arrangement, or that patent license was granted, prior to 28 March 2007.
Nothing in this License shall be construed as excluding or limiting any implied license or other defenses
to infringement that may otherwise be available to you under applicable patent law.
12. No Surrender of Others' Freedom.
If conditions are imposed on you (whether by court order, agreement or otherwise) that contradict the
conditions of this License, they do not excuse you from the conditions of this License. If you cannot
convey a covered work so as to satisfy simultaneously your obligations under this License and any other
pertinent obli?ations, then as a consequence you may not convey it at all. For example, if you agree to
terms that obligate you to collect a royalty for further conveyin% from those to whom you convey the
Program, the onl)é way you could satisfy both those terms and this License would be to refrain entirely
from conveying the Program.
13. Use with the GNU Affero General Public License.
Notwithstanding any other provision of this License, you have permission to link or combine ani/ covered
work with a work licensed under version 3 of the GNU Affero general Public License into a single
combined work, and to convey the resulting work. The terms of this License will continue to apply to the
part which is the covered work, but the Sﬁecial requirements of the GNU Affero General Public License,
section 13, concerning interaction through a network will apply to the combination as such.
14. Revised Versions of this License.
The Free Software Foundation may publish revised and/or new versions of the GNU General Public License
from time to time. Such new versions will be similar in spirit to the present version, but may differ in
detail to address new problems or concerns.
Each version is given a dw’stw’nguishing version number. If the Program specifies that a certain numbered
version of the GNU General Public License “or any later version” applies to it, you have the option of
following the terms and conditions either of that numbered version or of any later version published by
the Free Software Foundation. If the Program does not specify a version number of the GNU General
Public License, you may choose any version ever published by the Free Software Foundation.
If the Program ‘specifies that a proxy can decide which future versions of the GNU General Public License
can be used, that proxy's public statement of acceptance of a version permanently authorizes you to
choose that version for the Program.
Later license versions may give you additional or different permissions. However, no additional obligations
are imposed on any author or copyright holder as a result of your choosing to follow a later version.
15. Disclaimer of Warranty.
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THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT

WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE

THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING,

BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A

PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS
Tl . SHOULI GRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY

SERVICING, REPAIR OR CORRECTION.

16. Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY COPYRIGHT

HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS THE PROGRAM AS PERMITTED

ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR

CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING

BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY

YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS),

EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

17. Interpretation of Sections 15 and 16.

If the disclaimer of warranty and limitation of liability provided above cannot be given local legal effect

according to their terms, reviewing courts shall a#)ply ocal law that most closely approximates an absolute

waiver of all civil liability in connection with the Program, unless a warranty or assumption of liability

accompanies a copy of the Program in return for a fee.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest possible use to the public, the best

way to achieve this is to make it free software which everyone can redistribute and change under these

terms.

To do so, attach the following notices to the program. It is safest to attach them to the start of each

source file to most effectively state the exclusion of warranty; and each file should have at least the

“copyright” line and a pointer to where the full notice is found.

<one line to give the program's name and a brief idea of what it does.>

Copyright (C) <year>  <name of author>

This program is free software: you can redistribute it and/or modiéy

it under the terms of the GNU General Public License as published by

the Free Software Foundation, either version 3 of the License, or

(at your option) any later version.

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY; without even the implied warranty of

MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the

GNU General Public License for more details.

You should have received a copy of the GNU General Public License

along with this program. If nof, see <http://www.gnu.org/licenses/>.

Also add information on how to contact you by electronic and paper mail.

If the program does terminal interaction, make it output a short notice like this when it starts in an

interactive mode:

<program> Copyright (C) <year> <name of author>

This program comes with ABSOLUTELY NO WARRANTY; for details type ‘show w'.

This s free software, and you are welcome to redistribute it

under certain conditions; type ‘show c' for details.

The hyfo(hetical commands ‘show w' and ‘show ¢’ should show the appropriate parts of the General

Public License. Of course, your program's commands might be different; for a GUI interface, you would

use an “about box".

You should also get your employer (if you work as a programmer) or school, if any, to sign a “copyright

disclaimer” for the program, if necessary. For more information on this, and how to apply and follow the

GNU GPL, see <http://www.gnu.org/licenses/>.

The GNU General Public License does not permit incorporating your program into proprietary programs. If

your program is a subroutine library, you may consider it more useful to"permit linking proprietary

applications with the library. If this is what you want to do, use the GNU Lesser General Public License

instead of this License. But first, please read <http://www.gnu.org/philosophy/why-not-Igpl.html>.

GNU LESSER GENERAL PUBLIC LICENSE

Version 2.1, February 9

Copem’gh( (C) 1991, 1999 Free Software Foundation, Inc.

51 Franklin Street, Fifth Floor, Boston, MA  02110-1301 USA

Everylcljne ié permitted to copy and distribute verbatim copies of this license document, but changing it is

not allowed.

[This is the first released version of the Lesser GPL. It also counts as the successor of the GNU Library

Public License, version 2, hence the version number 2.1.]

Preamble

The licenses for most software are designed to take away your freedom to share and change it. By

contrast, the GNU General Public Licenses are intended fo guarantee your freedom to share and change

free software--to make sure the software is free for all its users.

This license, the Lesser General Public License, applies to some specially designated software packages--

typically libraries--of the Free Software Foundation and other authors who decide to use it. You can use it

oo, but we suggest you first think carefully about whether this license or the ordinary General Public

License is the better strategy to use in any particular case, based on the explanations’below.

When we speak of free software, we are referring to freedom of use, not price. Our General Public

Licenses are designed to make sure that you have the freedom to distribute copies of free software (and

charge for this service if you wish); that you receive source code or can get it if you want it; that you can

change the software and use pieces of it in new free programs; and that you are informed that you can

do these things.

To protect your rights, we need to make restrictions that forbid distributors to deny you these rights or to

ask you to surrender these rights. These restrictions translate to certain responsibilities for you if you

distribute copies of the library or if you modify it.

For example, if you distribute copies of the library, whether gratis or for a fee, you must give the

recipients all the ri%hts that we gave You. You must make sure that they, too, receive or can get the source

code. If you link other code with the library, you must provide complete object files to the recipients, so

that they can relink them with the library after making changes to the library and recompiling it. And you

must show them these terms so they know their rights.

We protect your rights with a two-step method: (1) we copyright the library, and (2) we offer you this

license, which gives you legal permission to copy, distribute and/or modify the library.

To protect each distributor, we want to make it very clear that there is no warranty for the free library.

Also, if the library is modified by someone else and passed on, the recipients should know that what they

have is not the original version, so that the original author's reputation will not be affected by problems

that might be introduced by others.

Finally, software patents pose a constant threat to the existence of any free program. We wish to make

sure that a company cannot effectively restrict the users of a free program by obtaining a restrictive

license from a patent holder. Therefore, we insist that any patent license obtained for a version of the

library must be consistent with the full freedom of use specified in this license.

Most GNU software, including some libraries, is covered by the ordinary GNU General Public License. This

license, the GNU Lesser General Public License, applies to certain designated libraries, and is quite

different from the ordinary General Public License. We use this license for certain libraries in order to

permit linking those libraries into non-free programs.

When a program is linked with a library, whether statically or using a shared library, the combination of

the two is legally speaking a combined work, a derivative of the original library. The ordinary General

Public License therefore permits such linking only if the entire combination fits its criteria of freedom. The

Lesser General Public License permits more lax criteria for linking other code with the library.

We call this license the "Lesser" General Public License because it does Less to protect the user's freedom

than the ordinary General Public License. It also provides other free software developers Less of an

advantage over competing non-free programs. These disadvantages are the reason we use the ordinary

General Public License for many libraries. However, the Lesser license provides advantages in certain

special circumstances.

For example, on rare occasions, there may be a special need to encourage the widest possible use of a

certain library, so that it becomes a de-facto standard. To achieve this, non-free programs must be

allowed to use the library. A more frequent case is that a free library does the same job as widely used

non-free libraries. In this case, there is little to gain by limiting the free library to free software only, so we

use the Lesser General Public License.

In other cases, permission to use a particular library in non-free programs enables a greater number of

people to use a large body of free software. For example, permission to use the GNU C Library in non-

freegro rams enables many more people to use the whole GNU operating system, as well as’its variant,

the GNU/Linux operating system.

Although the Lesser General Public License is Less protective of the users' freedom, it does ensure that the

user of a program that is linked with the Library has the freedom and the wherewithal to run that

program using a modified version of the Library.

The precise terms and conditions for copying, distribution and modification follow. Pay close attention to

the difference between a "work based on the library" and a "work that uses the library". The former

contains code derived from the library, whereas the latter must be combined with the library in order to

run.
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License Aghreement apglies to any software library or other program which contains a notice placed
by the copyright holder or other authorized party saying it may be distributed under the terms of this
Lesser General Public License (also called “this License"). Each licensee is addressed as "you".

A "library" means a collection of software functions and/or data prepared so as to be conveniently linked
with application programs (which use some of those functions and data) to form executables.

The "Library", below, refers to any such software library or work which has been distributed under these
terms. A "work based on the Library" means either the Library or any derivative work under copyright law:
that is to say, a work containing the Library or a portion of it, either verbatim or with modifications and/or
translated straightforwardly into another language. (Hereinafter, translation is included without limitation
in the term ”modification”.{

"Source code" for a work means the preferred form of the work for making modifications to it. For a
library, complete source code means all the source code for all modules it contains, plus any associated
interface definition files, plus the scripts used to control compilation and installation of the fibrary.
Activities other than copyin?, distribution and modification are not covered by this License; they are
outside its scope. The act of running a program using the Library is not restricted, and output from such a
program is covered only if its contents constitute a work based on the Library (independent of the use of
the Library in a tool for writing it). Whether that is true depends on what the Library does and what the
pr(\)ﬂram that uses the Library does.

1. You may copy and distribute verbatim copies of the Library's complete source code as you receive it, in

any medium, provided that you conspicuously and appropriately publish on each copy an appropriate

copyright notice and disclaimer of warranty; keep intact all the notices that refer to this License and to the

absence of any warranP/; and distribute a copy of this License along with the Library.

You may charge a fee for the physical act of transferring a copy, and you may at your option offer

warranty protection in exchange for a fee.

2. You may modify your co[s:y or copies of the Library or any portion of it, thus forming a work based on

the Library, and cop?/ and distribute such modifications or work under the terms of Section 1 above,

provided that you also meet all of these conditions:

a) The modified work must itself be a software library.

b) You must cause the files modified to carry prominent notices stating that you changed the files and the

date of any change.

) You must cause the whole of the work to be licensed at no charge to all third parties under the terms

of this License.

d) If a facility in the modified Library refers to a function or a table of data to be suﬂplied by an

application program that uses the facility, other than as an argument passed when the facility is invoked,

then you must make a good faith effort to ensure that, in the event an anlication does not supply such
function or table, the facility still operates, and performs whatever part of its purpose remains meaningful.

(For example, a function in a library to comspute square roots has a purpose that is entirely well-defined

independent of the application. Therefore, Subsection 2d requires that any application-supplied function

or table used by this function must be optional: if the application does not supply it, the square root
function must still compute square roots.)

These requirements apply to the modified work as a whole. If identifiable sections of that work are not

derived from the Library, and can be reasonably considered independent and separate works in

themselves, then this License, and its terms, do not apply to those sections when you distribute them as
separate works. But when you distribute the same sections as part of a whole which is a work based on
the Library, the distribution of the whole must be on the terms of this License, whose permissions for
other licensees extend to the entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by
ou; rather, the intent is to exercise the right to control the distribution of derivative or collective works
ased on the Library.

In addition, mere aggregation of another work not based on the Library with the Library (or with a work

based on the Library) on a volume of a storage or distribution medium does not bring the other work

under the scope of this License.

3. You may OPl to agp\y the terms of the ordinary GNU General Public License instead of this License to a

given copy of the Library. To do this, you must alter all the notices that refer to this License, so that they

refer to the ordinary GNU General Public License, version 2, instead of to this License. (If a newer version
than version 2 of the ordinary GNU General Public License has appeared, then you can specify that
version instead if you wish.) Do not make any other change in these notices.

Once this change is made in a given copy, it is irreversible for that copy, so the ordinary GNU General

Public License applies to all subsequent copies and derivative works made from that copy.

;I_'Eis option is useful when you wish to copy part of the code of the Library into a program that is not a
ibrary.

4. YOEI/ may copy and distribute the Library (or a portion or derivative of it, under Section 2) in object code

or executable form under the terms of Sections 1 and 2 above provided that you accompany it with the

complete corresiaonding machine-readable source code, which must be distributed under the terms of

Sections 1 and 2 above on a medium customarily used for software interchange.

If distribution of object code is made by offering access to copy from a designated place, then offering

equivalent access to copy the source code from the same place satisfies the requirement to distribute the

source code, even though third parties are not compelled to copy the source along with the object code.

5. A program that contains no derivative of any ﬁaortion of the Library, but is designed to work with the

Library by being compiled or linked with it, is called a "work that uses the Library". Such a work, in

isolation, is not a derivative work of the Library, and therefore falls outside the scope of this License.

However, linking a "work that uses the Library” with the Library creates an executagle that is a derivative

of the Library (because it contains portions of the Library), rat%er than a "work that uses the library". The

executable is therefore covered by this License. Section 6 states terms for distribution of such executables.

When a "work that uses the Library" uses material from a header file that is part of the Library, the object

code for the work may be a derivative work of the Library even though the source code is not. Whether

this is true is especiall}/ significant if the work can be linked without the Library, or if the work is itself a

library. The threshold for this to be true is not precisely defined by law.

If such an object file uses only numerical parameters, data structure layouts and accessors, and small

macros and small inline functions (ten lines or less in length), then the use of the object file is

unrestricted, regardless of whether it is legally a derivative work. (Executables containing this object code

plus portions of the Library will still fall under Section 6.)

Otherwise, if the work is a derivative of the Library, you may distribute the object code for the work under

the terms of Section 6. Any executables containing that work also fall under Section 6, whether or not

lhel are linked directly with the Library itself.

6. As an exception to ‘the Sections above, you may also combine or link a "work that uses the Library"

with the Library to produce a work containing portions of the Library, and distribute that work under

terms of your choice, provided that the terms permit modification of the work for the customer's own use
and reverse engineering for debugging such modifications.

You must give prominent notice with each copy of the work that the Library is used in it and that the

Library and its use are covered by this License."You must supply a copy of this License. If the work during

execution displays copyright notices, you must include the copyright notice for the Library among them,

aﬁ‘ well as a reference directing the user to the copy of this License. Also, you must do one of these
things:

a) A%company the work with the complete corresponding machine-readable source code for the Library

including whatever changes were used in the work (which must be distributed under Sections 1 and 2

above); and, if the work is an executable linked with the Library, with the complete machine-readable

"work that uses the Library", as object code and/or source code, so that the user can modify the Library

and then relink to produce a modified executable containing the modified Library. (It is understood that

the user who changes the contents of definitions files in the Library will not necessarily be able to
recompile the application to use the modified definitions.)

b) Use a suitable shared library mechanism for linking with the Library. A suitable mechanism is one that

(1) uses at run time a copy of the library already present on the user's computer system, rather than

copying library functions into the executable, and (2) will operate properly with a modified version of the

library,"if the User installs one, as long as the modified version is interface-compatible with the version
that the work was made with.

c) Accompany the work with a written offer, valid for at least three ﬁears, to give the same user the

Eate_kr)ialg specified in Subsection 6a, above, for a charge no more than the cost of performing this
istribution.

d) If distribution of the work is made by offering access to copy from a designated place, offer equivalent

access to copy the above specified materials from the same place.

e) Verify that the user has already received a copy of these materials or that you have already sent this

user a copy.

For an exg)c/ulable, the required form of the "work that uses the Library" must include any data and utility
rograms needed for reproducing the executable from it. However, as a special exception, the materials to
e distributed need not include anything that is normally distributed (in either source or binary form) with

the major components (compiler, kernel, and so on) of the operating system on which the executable

runs, unless that component itself accompanies the executable.

It may happen that this requirement contradicts the license restrictions of other proprietary libraries that

do not normally accompany the operating system. Such a contradiction means you cannot use both them

and the Library together in an executable that you distribute.

7. You may place Iﬁarary facilities that are a work based on the Library side-by-side in a single library

together with other library facilities not covered by this License, and distribute such a combined library,

provided that the separate distribution of the work based on the Library and of the other library facilities
is otherwise permitted, and provided that you do these two things:

a) Accompany the combined library with a copy of the same work based on the Library, uncombined with

any other library facilities. This must be distributed under the terms of the Sections above.

b) ‘Give prominent notice with the combined library of the fact that part of it is a work based on the

Library, and explaining where to find the accompanying uncombined form of the same work.

8. You may not copy, modify, sublicense, link with, or distribute the Library except as expressly provided

under this License. Any attempt otherwise to copy, modify, sublicense, link with, or distribute the Library is

void, and will automatically terminate your rights under this License. However, parties who have received
copies, or rights, from you under this License will not have their licenses terminated so long as such
parties remain in full compliance.

9. You are not required to accept this License, since you have not signed it. However, nothing else grants

?/ou permission to modify or distribute the Library or its derivative works. These actions are prohibited by
aw if you do not accept this License. Therefore, by modifying or distributing the Library (or any work

based on the Library), you indicate your acceptance of this License to do so, and all its terms and

conditions for copying, distributing or modifying the Library or works based on it.

10. Each time you redistribute the Library (or any work based on the Library), the recipient automatically

receives a license from the original licensor to copy, distribute, link with or modify the Library subject to

these terms and conditions. You may not impose any further restrictions on the recipients’ exercise of the
rights granted herein. You are not responsible for enforcing compliance by third parties with this License.

17. If, as a consequence of a court judgment or allegation of patent infringement or for any other reason

(not limited to patent issues), conditions are imposed on Kou (whether by court order, agreement or

otherwise) that contradict the conditions of this License, they do not excuse you from the conditions of

this License. If you cannot distribute so as to satisfy simultaneously your obligations under this License
and any other pertinent obligations, then as a consequence you may not distribute the Library at all. For
example, if a patent license would not permit royalty-free redistribution of the Library by all those who
receive copies directly or mdirectIY through you, then the only way you could satisfy both it and this

License would be to refrain entirey from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any particular circumstance, the

balance of the section is intended to apply, and the section as a whole is intended to apply in other

circumstances.

It is not the purpose of this section to induce you to infringe any patents or other property right claims or

to contest validity of any such claims; this section has the sole Furpose of protecting the integrity of the

free software distribution system which is implemented by public license practices. Many people have
made generous contributions to the wide range of software distributed through that system in reliance on
consistent application of that system; it is up fo the author/donor to decide if he or she is willing to
distribute software through any other system and a licensee cannot impose that choice.

This section is intended to make thoroughly clear what is believed to be a consequence of the rest of this

License.

12. If the distribution and/or use of the Ubrar% is restricted in certain countries either by patents or b

copyrighted interfaces, the original copyright holder who places the Library under this License may add an
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explicit geographical distribution limitation excluding those countries, so that distribution is permitted only
in or among countries not thus excluded. In such case, this License incorporates the limitation as if written
in the body of this License.

13. The Free Software Foundation may publish revised and/or new versions of the Lesser General Public
License from time to time. Such new versions will be similar in spirit to the present version, but may differ
in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Library specifies a version number of this
License which applies to it and "any later version”, you have the ogﬂon of following the terms and
conditions either of that version or of any later version published by the Free Software Foundation. If the
Library does not specify a license version number, you may choose any version ever published by the Free
Software Foundation.

14. If you wish to ir\ccrﬁorate parts of the Library into other free programs whose distribution conditions
are incompatible with these, write to the author to ask for permission. For software which is copyrighted
by the Free Software Foundation, write to the Free Software Foundation; we sometimes make exceptions
for this. Our decision will be guided by the two goals of preserving the free status of all derivatives of our
free software and of promoting the sharing and Teuse of software generally.

NO WARRANTY

15. BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR THE LIBRARY, TO
THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE
COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE THE LIBRARY "AS IS" WITHOUT WARRANTY OF
ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY
AND PERFORMANCE OF THE LIBRARY IS WITH YOU. SHOULD THE LIBRARY PROVE DEFECTIVE, YOU
ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. IN. NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY
COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR REDISTRIBUTE THE LIBRARY AS
PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL
OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE LIBRARY
(INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES
SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE LIBRARY TO OPERATE WITH ANY OTHER
SOFTWARE), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Libraries

If you develop a new library, and you want it to be of the greatest possible use to the public, we
recommend making it free software that everyone can redistribute and change. You can do so b
permitting redistribution under these terms (or, alternatively, under the terms of the ordinary General
Public License).

To apply these terms, attach the following notices to the library. It is safest to attach them to the start of
each source file to most effectively convey the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

one line togive the library's name and an idea of what it does.

Copyright (C) year name of author

This library is free software; you can redistribute it and/or

modify it under the terms of the GNU Lesser General Public

License as published by the Free Software Foundation; either

version 2.1 of the License, or (at your option) any later version.

This library is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY; without even the implied warranty of

MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU

Lesser General Public License for more details.

You should have received a cop%/ of the GNU Lesser General Public

License along with this library; if not, write to the Free Software

Foundation, Tnc., 51 Franklin Street, Fifth Floor, Boston, MA  02110-1301 USA

Also add information on how to contact you b&/ electronic and paper mail.

You should also get your employer (if you work as a programmer) or your school, if any, to sign a
"copyright disclaimer” for the library, if necessary. Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in

the library ‘Frob' (a library for tweaking knobs) written

by James Random Hacker.

signature of Ty Coon, 1 April 1990

Ty Coon, President of Vice

That's all there is to it!

Apache License

Version 2.0, January 2004

http://www.apache.org/licenses/

TERMfS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

1. Definitions.

"License" shall mean the terms and conditions for use, reproduction, and distribution as defined by
Sections 1 through 9 of this document.

"rl;\'ceLnsor" shall mean the copyright owner or entity authorized by the copyright owner that is granting
the License.

“Legal Entity" shall mean the union of the acting entity and all other entities that control, are controlled
by, or are under common control with that entity. For the purposes of this definition, "control" means (i)
the power, direct or indirect, to cause the direction or management of such entity, whether by contract or
otherwise, or (i) ownership of fifty percent (50%) or more of the outstanding shares, or (iii) beneficial
ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity exercising permissions granted by this License.
"Source" form shall mean the preferred form for making modifications, including but not limited to
software source code, documentation source, and configuration files.

"Object" form shall mean any form resulting from mechanical transformation or translation of a Source
form, including but not limited to compiled object code, generated documentation, and conversions to
other media types.

"Work" shall mean the work of authorship, whether in Source or Object form, made available under the
License, as indicated by a coFyright notice that is included in or attached to the work (an example is
provided in the Appendix below).

"Derivative Works" shall mean any work, whether in Source or Object form, that is based on (or derived
from) the Work and for which the editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes of this License, Derivative Works
shall not include works that remain separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.

"Contribution” shall mean any work of authorship, including the original version of the Work and any
modifications or additions to that Work or Derivative Works thereof; that is intentionally submitted to
Licensor for inclusion in the Work by the copyright owner or by an individual or Legal Entity authorized to
submit on behalf of the copyright owner. Forthe purposes of %is definition, "submitted" means any form
of electronic, verbal, or written communication sent to the Licensor or its representatives, including but
not limited to communication on electronic mailing lists, source code control systems, and issue tracking
sKstems that are managed by, or on behalf of, the Licensor for the purpose of discussing and improving
the Work, but excluding communication that is conspicuously marked or otherwise designated in writing
by the copyright owner as "Not a Contribution.”

"Contributor" shall mean Licensor and any individual or Legal Entity on behalf of whom a Contribution has
been received by Licensor and subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of this License, each Contributor hereby
grants to You a perpetual, worldwide, non-exclusive, no-charge, royalty-free, irrevocable copyright license
fo reproduce, prepare Derivative Works of, publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of this License, each Contributor hereby
grants to You a perpetual, worldwide, non-exclusive, no-charge, roralry—free, irrevocable (except as stated
in this section) patent license to make, have made, use, offerto sell, sell, import, and otherwise transfer
the Work, where such license applies only to those patent claims licensable by such Contributor that are
necessarily infringed by their Contribution(s) alone or by combination of their Contribution(s) with the
Work to which such Contribution(s) was submitted. If You institute patent litigation against any entity
(including a cross-claim or counterclaim in a lawsuit) alleging that the Work or a Contribution
incorporated within the Work constitutes direct or contributory patent infringement, then anr patent
Ifivfegses granted to You under this License for that Work shall terminate as of the date such litigation is
iled.

4. Redistribution. You may reproduce and distribute copies of the Work or Derivative Works thereof in any
medium, with or without modifications, and in Source or Object form, provided that You meet the
following conditions:

1.You must give any other recipients of the Work or Derivative Works a copy of this License; and

2.You must cause any modified files to carry prominent notices stating that You changed the files; and
3.You must retain, in"the Source form of any Derivative Works that You distribute, all copyright, patent,
trademark, and attribution notices from the Source form of the Work, excluding those notices that do not
pertain to any part of the Derivative Works; and

4.If the Work'includes a "NOTICE" text file as part of its distribution, then any Derivative Works that You
distribute must include a readable copy of the attribution notices contained within such NOTICE file,
excluding those notices that do not pertain to any part of the Derivative Works, in at least one of the
following places: within a NOTICE text file distributed as part of the Derivative Works; within the Source
form or documentation, if provided along with the Derivative Works; or, within a display generated by the
Derivative Works, if and wherever such third-party notices normally appear. The contents of the NOTICE
file are for informational purposes only and do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside or as an addendum to the NOTICE text from
the Work, provided that such additional attribution notices cannot be construed as modifying the License.
You may add Your own copyright statement to Your modifications and may prvide dditional or different
license terms and conditions for use, reproduction, or distribution of Your modifications, or for any such
Derivative Works as a whole, provided Your use, reproduction, and distribution of the Work otherwise
complies with the conditions stated in this License.

5. Submission of Contributions. Unless You explicitle/ state otherwise, any Contribution intentionally
submitted for inclusion in the Work by You to the Licensor shall be under the terms and conditions of this
License, without any additional terms ‘or conditions. Notwithstanding the above, nothing herein shall
supersede or modify the terms of any separate license agreement you may have executed with Licensor
regarding such Contributions.

6. Trademarks. This License does not grant permission to use the trade names, trademarks, service marks,
or product names of the Licensor, except as required for reasonable and customary use in describing the

origin of the Work and reproducing the content of the NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or agreed to in writing, Licensor provides the
Work (and each Contributor provides its Contributions) on an "AS IS" BASIS, WITHOUT WARRANTIES OR
CONDITIONS OF ANY KIND, either express or implied, including, without limitation, any warranties or
conditions of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A PARTICULAR PURPOSE.
You are solely responsible for determining the appropriateness of using or redistributing the Work and
assume any risks associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory, whether in tort (including negligence),
contract, or otherwise, unless required by applicable Taw (such as deliberate and grossly negligent acts) or
agreed to in writing, shall any Contributor be liable to You for damages, including any direct, indirect,
special, incidental, or consequential damages of any character arising as a result of this License or out of
the use or inability to use the Work (including but not limited to damages for loss of goodwill, work
stogpage, computer failure or malfunction, or any and all other commercial damages or losses), even if
such Contributor has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing the Work or Derivative Works thereof,
You may choose to offer, and charge a fee for, acceptance of support, warranty, indemnity, or other
liability obligations and/or rights consistent with this License. However, in accepting such obligations, You
maél act only on Your own behalf and on Your sole responsibility, not on behalf of any other Contributor,
and only if You agree to indemnify, defend, and hold each Confributor harmless for any liability incurred
by, or claims asserted against, such Contributor by reason of your accepting any such warranty or
additional liability.

ND OF TERMS AND CONDITIONS
APPENDIX: How to apply the Apache License to your work
To apply the Apache License to your work, attach the following boilerplate notice, with the fields enclosed
by brackets "[]" replaced with your own identifying information. (Don't include the brackets!) The text
should be enclosed in the appropriate comment syntax for the file format. We also recommend that a file
or class name and description of purpose be included on the same "printed page" as the copyright notice
for easier identification within third-party archives.

Copyright [yyyyl [name of copyright owner]

Licensed under the Apache License, Version 2.0 (the “License");

you may not use this file except in compliance with the License.

You may obtain a copy of the License at

htt‘)://www‘apache.org/licenses/LICENSE-2.0

Unless required by apflicable law or agreed to in writinsg, software

distributed under the License is distributed on an "AS IS" BASIS,

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.

See the License for the specific language governing permissions and

limitations under the License.

ash license:

Copyright (c) 1989, 1991, 1993, 1994 The Regents of the University of California.

All rights reserved.

This code is derived from software contributed to Berkeley by Kenneth Almquist

Redistribution and use in source and binary forms, with or without modification, are permitted provided
that the following conditions are met:

1.Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2.Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.
3.Neither the name of the University nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL
THE REGENTS OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR
TORT(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

miniupnpc license:

Copyright (c) 2005-2009, Thomas BERNARD

All rights reserved.

Redistribution and use of this software in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.
Neither the name of the author may be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL
THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

telnet-server license:

Copyright (c) 1989 Regents of the University of California.

All'rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided
that the following conditions are met:

1.Redistributions “of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2.Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3.All advertising materials mentioning features or use of this software must display the following
acknowledgement:

This product includes software developed by the University of California, Berkeley and its contributors.
4.Neither the name of the University nor the names of its contributors may be used to endorse or
?romote roducts derived from this software without specific prior written permission.

HIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL
THE REGENTS OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR
TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

YUI License:

Copyright (c) 2011, Yahoo! Inc.

All rights reserved.

Redistribution and use of this software in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

Neither the name of Yahoo! Inc. nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission of Yahoo! Inc.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL
THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

ppp license:

Copyright (c) 1993 The Australian National University.

All'rights reserved.

Redistribution and use in source and binary forms are permitted provided that the above copyright notice
and this paragraph are duplicated in all such forms and that any documentation, advertising materials,
and other materials related to such distribution and use acknowledge that the software was developed by
the Australian National University. The name of the University may not be used to endorse or promote
products derived from this software without specific prior written’permission.

THIS SOFTWARE IS PROVIDED “AS IS" AND WITHOUT ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTIBILITY AND FITNESS FOR
A PARTICULAR PURPOSE.

Copyright (c) 1989 Carnegie Mellon University.

All rights reserved.

Redistribution and use in source and binary forms are permitted provided that the above copyright notice
and this paragraph are duplicated in all such forms and that any documentation, advertising materials,
and other materials related to such distribution and use acknowledge that the software was developed by
Carnegie Mellon University. The name of the University may not be used to endorse or promote
products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED “AS IS" AND WITHOUT ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTIBILITY AND FITNESS FOR
A PARTICULAR PURPOSE.

c-res license:

Copyright 1998 by the Massachusetts Institute of Technology.
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Permission to use, copy, modify, and distribute this software and its documentation for any purpose and
without fee is hereby granted, provided that the above copyright notice appear in all copies and that both
that cqlpyright notice and this permission notice appear in supporting documentation, and that the name
of M.LT. not be used in advertising or publicity pertaining to distribution of the software without specific,
written prior permission.

M.LT. makes no representations about the suitability of this software for any purpose. It is provided "as
is" without express or implied warranty.

curl license:

Copyright () 1996 - 2010, Daniel Stenberg, <daniel@haxx.se>.

All'rights reserved.

Permission to use, copy, modify, and distribute this software for any purpose with or without fee is hereby
%ranted, rovided that the above copy\rli?hl notice and this permission notice ag{gear in all cofies.

HE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE AND NONINFRINGEMENT OF THIRD PARTY RIGHTS. IN NO EVENT SHALL THE AUTHORS OR
COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN
ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

Except as contained in this notice, the name of a copyright holder shall not be used in advertising or
otherwise to promote the sale, use or other dealings in this Software without prior written authorization of
the copyright holder.

liboauth license:

Coryright 2007, 2008 Robin Gareus <robin@gareus.org>

Unless otherwise indicated, Source Code is licensed under MIT license.

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and
associated documentation files (the "Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies
of the Software, and to permit persons to whom the Software is furnished to do so, subject to the
following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial
portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT
OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
OTHER DEALINGS IN THE SOFTWARE.

jcodec license:

Copyright () 2011 The jcodec project. <http://code.google.com/p/jcodec/>

Permission is hereby granted, free’of charge, to any person obtaining a copy of this software and
associated documentation files (the "Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies
of the Software, and to permit persons to whom the Software is furnished to do so, subject to the
following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial
portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT
OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
OTHER DEALINGS IN THE SOFTWARE.

OpenSSL License:

Copyright (c) 1998-2011 The OpenSSL Project. Al rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided
that the following conditions are met:

1.Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2.Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3.All advertising materials mentioning features or use of this software must display the following
acknowledgment:

"This product includes software developed by the OpenSSL Project for use in the OpenSSL Toolkit.
(http://www.openssl.org/)"

4.The names "OpenSSL Toolkit" and "OpenSSL Project” must not be used to endorse or promote products
derived from this software without prior written permission. For written permission, please contact
openssl»core@openss\.orgi_i

5.Products derived from this software may not be called "OpenSSL" nor may "OpenSSL" appear in their
names without prior written permission of the OpenSSL Prof'ect
6.Redistributions of any form whatsoever must retain the following acknowledgment:

"This product includes software developed by the OpenSSL Project for use in the OpenSSL Toolkit

(htt; ://Www.openssl.or%/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT “AS IS" AND ANY EXPRESSED OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT
OR ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND
ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young(eay@cryptsoft.com). This product
includes software written by Tim Hudson (tjh@cryptsoft.com).

Original SSLea¥ License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

All rights reserved.

This package is an SSL implementation written by Eric Young (eay@cryptsoft.com).

The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as the following conditions are
aheared to. The following conditions apply to all code found in this distribution, be it the RC4, RSA,
Ihash, DES, etc, code; not just the SSL code. The SSL documentation included with this distribution is
covered by the same copyright terms except that the holder is Tim Hudson (tjh@cryptsoft.com).
Copyright remains Eric Young's, and as such any Copyright notices in the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution as the author of the parts of

the library used. This can be in the form of a textual message at program startup or in documentation

(online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without modification, are permitted provided

that the following conditions are met:

gj.'Reldi'slribulions of source code must retain the copyright notice, this list of conditions and the following
isclaimer.
2.Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the

following disclaimer in the documentation and/or other materials provided with the distribution.

3.All advertising materials mentioning features or use of this software must display the following
acknowledgement:

"This product includes cryptogbraph\'c software written b?/ Eric Young (ea%@cryptsoft.com)"

Tfie Wé)l’d ‘cryptographic” can be left out if the rouines from the library being used are not cryptographic
related :-).

4.If you include any Windows specific code (or a derivative thereof) from the apps directory (application
code) you must include an acknowledgement:

"This product includes software written by Tim Hudson (th@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG “AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE
LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)

ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The licence and distribution terms for any publically available version or derivative of this code cannot be
changed. i.e. this code cannot simply be copied and put under another distribution licence [including the
GNU Public Licence.]

SIL OPEN FONT LICENSE
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The goals of the Open Font License (OFL) are to stimulate worldwide development of collaborative font

?rojects, to supgaort the font creation efforts of academic and linguistic communities, and to provide a
ree and open framework in which fonts may be shared and improved in partnership with others.

The OFL allows the licensed fonts to be used, studied, modified and redistributed freely as long as they
are not sold by themselves. The fonts, including any derivative works, can be bundled, embedded,
redistributed and/or sold with an{1 software provided that any reserved names are not used by derivative

works. The fonts and derivatives, however, cannot be released under any other type of license. The

requirement for fonts to remain under this license does not apply to any document created using the
fonts or their derivatives.

DEFINITIONS

"Font Software" refers to the set of files released by the Copyright Holder(s) under this license and clearly

marked as such. This may include source files, build scripts and” documentation.

"Reserved Font Name" refers to any names specified as such after the copyright statement(s).

"Orli inal Version" refers to the collection of Font Software components as distributed by the Copyright
Holder(s).

"Modified Version" refers to any derivative made by adding to, deletin%, or substituting — in ﬁart orin

whole — any of the components of the Original Version, by changing formats or by porting the Font

Software to a new environment.

"Author” refers to any designer, engineer, programmer, technical writer or other person who contributed

to the Font Software.

PERMISSION & CONDITIONS
Permission is hereby granted, free of charge, to any person obtaining a copy of the Font Software, to use,

study, copy, merge, embed, modify, redistribute, and sell modified and unmodified copies of the Font

Software, subject to the following conditions:

1) Neither the Font Software nor any of its individual components, in Original or Modified Versions, may

be sold by itself.

2) Original or Modified Versions of the Font Software may be bundled, redistributed and/or sold with any

software, provided that each copy contains the above copyright notice and this license. These can be

included either as stand-alone text files, human-readable headers or in the appropriate machine-readable
metadata fields within text or binary files as long as those fields can be easily viewed by the user.

3) No Modified Version of the Font Software may use the Reserved Font Name(s) unless explicit written
ermission is granted by the corresponding Copyright Holder. This restriction only applies to the primary
‘ont name as presented to the users.

4) The name(s) of the Copyright Holder(s) or the Author(s) of the Font Software shall not be used to

promote, endorse or advertise any Modified Version, except to acknowledge the contribution(s) of the

Copgright Holder(s) and the Author(s) or with their explicit written permission.

5) The Font Software, modified or unmodified, in part or in whole, must be distributed entirely under this

license, and must not be distributed under any otﬁer license. The requirement for fonts to remain under

this license does not apply to any document created using the Font Software.

TERMINATION

This license becomes null and void if any of the above conditions are not met.

DISCLAIMER

THE FONT SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCUDING BUT NOT LIMITED TO ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE AND NONINFRINGEMENT OF COPYRIGHT, PATENT, TRADEMARK, OR OTHER RIGHT. IN NO
EVENT SHALL THE COPYRIGHT HOLDER BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
INCLUDING ANY GENERAL, SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER
IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF THE USE OR INABILITY TO

USE THE FONT SOFTWARE OR FROM OTHER DEALINGS IN THE FONT SOFTWARE.
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