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Functions and Specification

ACP5

ACP 5 is a central controller that can manage individual or group of maximum of 256 units in one space.
ACP 5 can monitor or control the units installed in each room of a building from a place such as building management office or school administration office.

[ACP 5 Functions]

*# Environment Setting Function using External Buttons
* Web Server Embedded Function

=+ Devices that can be interfaced

[ACP 5 Components]

+ Components

[Name of Each Part of ACP 5]

=+ Name of Each Part

[ACP 5 Hardware Specification]

*+ Hardware Specification

WARNING

This equipment is compliant with Class A of CISPR 32. In a residential environment this equipment may cause radio interference.
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Web Server Embedded Function

Without installing a separate program, you can use web browser to input IP address of ACP 5 in the address window to access ACP 5 web server for device control and
monitoring.

2252 ooo0o000

[ C [ bhttp: 192.168,1.10q

® Control of Max. of 256 air conditioner units
® Error and Operation Status Monitoring
® Peak/Demand Power Control

® System Setting Function
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Devices that can be interfaced

The devices of ACP 5 that can be interfaced are as follows.

AC Ez(Touch) 0
Simple Central Controller 0
AC Smart5 0
AC Manager 5 0
Air conditioner 0
ERV o]
Heating 0
AHU 0]
: o)

Chiller (with chiller option S/W applied)
EXP. 1/0 0
Air purifier 0
Demand Controller 0
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Components
The components of the following figure are included in ACP 5 package box.

Open the package box, and check if all corresponding components are included.

"5 99060 oooo0oo0o0 gg
___=m 7
00000 O ggg
ACP S Manual Screw
(
Power Cord SD Card 8 GB

Power Supply Adaptor
Input: 100-240 V~ 50/60 Hz, 1.2 A 250 V~, 3 A
Output: 12 V== 3.33 A, 40 W MAX

Note

Components or options may differ from the actual product picture.

Caution

The SD card provided by our company is for backup and restoration of data when service is provided by qualified service engineer. Do not use on other purpose.
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Name of Each Part

ACP 5 is composed as the following form.

155.0 mm

L
1

—

270.0 mm

E
£
@
“ Category Contents
@® Cover Front cover of ACP 5
@ Adaptor connection jack Jack for DC 12 V to connect to the power supply adaptor
® Power port 24V~ port for power connection (not supported by DC 12 V model)
@ Buttons and LCD Buttons and LCD to set network environment and to display other information
Basic external input/output signal . : :
® Connection ports to connect to external input/output signals (DI:2, DO:2)
connectors
® Optional input/output and RS-485 Connection port to connect to external input/output signals and RS-485 communication port for external expansion. (8 DI’s, 2
communication port DO’s, 2 RS-485 communication ports)
@ RS-485 communication port RS-485 communication ports to connect to air conditioner and ERV equipment (4 in total)
Mini USB port USB to Serial port for software debugging
©) USB port For software update and data backup
Power switch Switch to turn on or off the power of ACP 5
an Ethernet port Ethernet port to connect to internet and AC Manager IV
@ SD card slot For RS-485 communication data backup.
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Hardware Specification

ACP 5 hardware specification is as follows.

Boundary of usage temperature 0°C~40°C
Rated Voltage DC 12V ===
Rated Current Max 2.3A

« Ethernet 10 / 100 BASE-T

« USB : USB Host (SW upgrade, data backup)

Communication ports « mini USB : Device (Debug)

« RS-485 communication ports 6EA

« SD card slot (For data backup, RS-485 communication data backup)

External input/output ports DI 10 EA, DO 4 EA

LED 27 EA (power and communication status)

LCD 20X 4 Character-LCD (network environment setting and information display)
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Installation and Setting
It describes ACP 5 Installation and Setting Method.

[Installation Order]

=+ Order of ACP 5 Installation

[Installation and Cable Connection]

# Fixing to wall
*# Mounting on DIN RAIL
*# Connecting Ethernet cable (LAN cable)

[LCD Environment Setting]

# LCD Environment Setting

(® Network Address Setting[Network Info]

* Network Address Setting Method
* |P Address Setting

# Using Dynamic IP with DHCP

* Check the access

@ [Function]

*+ Software Update
%+ DB back up

=+ DB recover
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Order of Installation

To use ACP 5, it shall be installed in the following order.

STEP 1. Check points during the ACP 5 installation
Before installing the ACP 5, check the cautions.

STEP 2. Study the cable connections diagram of the entire system.

Study the cable connection diagram of the site where the ACP 5 is installed.

STEP 3. Set the all device unit address

Set the address of the ACP 5 not to be overlapped with the connecting device unit.

STEP 4. Set PI485 and connect cables

Set DIP switch of P1485 correctly, and connect RS-485 communication cable.

STEP 5. ACP 5 Installation and Cable Connection

Install ACP 5 and connect network and other cables.

STEP 6. ACP 5 Network Address Setting

Set the network address to be able to access the ACP 5 through internet.

STEP 7. Set web GUI access environment

Set the access environment in web GUI, which is the operation program of the ACP 5.

STEP 8. Input all device information

Input and save device information in Web GUI, which is ACP 5 operating program.

STEP 9. Check Web GUI Control/Monitoring

Access to Web GUI, which is ACP 5 operating program, and check if control/monitoring are properly carried out.

Caution

® ACP5 Installation

The ACP 5 installation work needs the professional technique. Therefore, the installation described in this chapter should be performed by the certified
installation professional.

For questions and requests with regard to the installation, please contact the service center or installation specialty store approved by LG.
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Fixing to wall

product can be installed by fixing to the wall.
To install product in adequate place, proceed according to the following instructions.
Here, it describes the installation method of product with the example of installing product on the wall.

® Decide the space toinstall product.

Before installing product, check if it is an adequate place for the connection of product, power, and LAN cable.

® Usedriver to fix on the wall. According to the installation location, you can fix it as in the following figure.

Caution

When selecting a place to install, select a place that is difficult for outside people to access. Product control rights may be exploited by outsiders.
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Mounting on DIN RAIL

product can be installed in DIN RAIL with width 35 mm and height 7.5 mm. To install product in adequate place, proceed according to the following instructions. Here, it
describes the installation method with the example of installing on DIN RAIL.

® Decide the space to install.

® Beforeinstalling product, check if it is an adequate place for the connection of product, power, and LAN cable.
® |nstall DIN RAIL.

® Hook the top part of product on DIN RAIL.

® Push the main body of product until you hear the sound of installation.

® Pull product to check ifitis fixed.

(@) Hooking on
DIN RAIL

@) Fixing to DIN RAIL

Caution

® Afterinstalling to DIN RAIL, do not fix to the wall using screws. product may be damaged.

® DIN RAIL fixing screw spec: M3, screw head height 1.75 mm ~ 2.0 mm, screw head diameter 5.5 mm ~ 7.0 mm
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Connecting Ethernet cable (LAN cable)

You need to connect Ethernet cable to product.
AC Manager 5 can be connected to hub or ACP through Ethernet cable.
ACP 5 can be connected to hub or PC through Ethernet cable.

It is the case of connecting the product to the basic internet network installed at the site, and it is generally connected to the hub. Use Ethernet cable to connect to LAN port
of the product.
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LCD Environment Setting

The network environment of product can be set by the LCD and the buttons at the front side of product. The current product information and the menu are displayed on
the LCD, and you can press -, -button and [A], [V], [d], [P] buttons to change and select menu.

-

When you press [SET] button, it enters Environment Setting mode. When you press [SET] button for the first time, the menu to set the IP address is displayed as shown

below.

Press [A], [¥] button to locate the arrow on the desired function.
® |n[Network Info] menu, input the network information such as product's IP address.

® |n[Function] menu, it supports product's software service functions.

Caution

® [Function] menu is used by the system air conditioner service technician, and user shall not use this function. If this function is used incorrectly, it may

cause failure of ACP 5.
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Network Address Setting Method

In [Network Info] menu, select the category to set using [A], [¥] button.
In the first screen on [Network Info] menu, IP, Gateway, and Netmask settings are displayed, and you can use [¥] button to check MAC address and DHCP setting.

DOWMN =7

B
O
UP A

To change the network setting, locate the arrow on the corresponding setting position and press [SET] button to enter the corresponding setting screen.

[SET]

=
—
-]

The network address consists of four 3-digit numbers. In case of setting the network address, the, name of the related address is displayed on the LCD of ACP 5, and you
need to press [A], [V], [d], [P] button for the setting.

When you press [A], [¥] button, the number of the digit where cursor is on increases/decrease, and when you press [d], [P>] button, it moves to the left/right digit of the
network address.

Example of pressing [¥] button

Example of pressing dewn (W) button

Example of pressing [P>] button

Example of pressing right (&) butten

Caution

® Network Address Setting

The network address can be separated to 4 digits based on '.', and each number shall be 255 or less. Number exceeding 255 may not be input.

Note

Assigning Network Address
® Network shall be assigned by the person in charge of the network of the corresponding site. (IP address, Gateway address, Netmask)

® AC Manager 5 can use both fixed IP type and dynamic IP type, but fixed IP type is recommended, and if dynamic IP type is used, it may cause
inconvenience to the user.

® When fixed IP type is used, you need to receive network (IP address, gateway address, Netmask) from the person in charge of the network of the
corresponding site.
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IP Address Setting

For user to use the functions of product through the web, a unique IP address may be assigned to product or dynamic IP setting may be used.

The next is how to set fixed IP address. Please proceed according to the order.

1. Press product's [SET] button. The following menu screen will be displayed.

® When you press [SET] button again, [Network Info] setting screen is displayed.

2. While IP is selected, if you press [SET] button, screen to input IP address is displayed.

Example of setting |P ad-
dress
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Using Dynamic IP with DHCP
For user to use the functions of product through the web, a unique IP address may be assigned to product or dynamic IP setting may be used.
The next is how to set dynamic IP address. Please proceed according to the order.

1. Press product's [SET] button. The following menu screen will be displayed.
® When you press [SET] button again, [Network Info] setting screen is displayed.

® While DHCP is selected, if you press [SET] button, you can input whether to use DHCP function.

Click v
button four

firrems

uu.-"".-. ."""i““.‘ ‘:'n..-r:'
Click
[SET]

N C -

® \When you press [A] button, DHCP function is set to use, and when you press [¥] button, DHCP function is set to no-use.

2. Use[A], [¥] button to set whether to use DHCP function.

3. Tousedynamic IP, set to use DHCP function.

Example of setting to use DHCP function

Caution

® When dynamic IP type is used, the IP in use is returned to DHCP server, and you may not be able to access. In such case, you can check newly set IP
address in the front LCD.


file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/Userguide.html

@ User Manual

Check the access

It checks whether network address setting is properly done.
You can check the possibility of accessing product through PING test.

1. With Windows [Start], [Run], and [emd] input, you can open DOS screen as follows.

Run @IZ‘

- Type the name of a program, folder, document, or
: Internet resource, and Windows will open it for you,

g ] £

[ Cancel ] [ Browse,., ]

2. In DOS screen, you can input "ping [AC Manager 5 IP address]" to run PING test as follows.

ev CIWWINDOWSWsystem3Z2ZWoemd.exe
(C> Copyright 1985-28081 Microsoft Corp.

C:WDocuments and Settingsdministrator>ping 165.186.32.174
Pinging 165.186.32.174 with 32 bytes of data:

Reply from 165.186.32.174: bytes=32 time{ims TTL=63
Reply from 165.186.32.174: bytes=32 time{ims TTL=63
Reply from 165.186.32.174: bytes=32 timed{ilms TTL=63
Reply from 165.186.32.174% hbytes=32 timed<ims TTL=63

Ping statistics for 165.186.32.174:

Packets: Sent = 4, Received 4, Lost B {Bx loss>,.
Approximate round trip times in milli-seconds:

Hinimum = Bms, MHaximum = Bms,. Average = Bms

C:WDocuments and SettingsWAdministrator’

When the network setting is properly done

v CIWWINDOWSWsystem32Wcemd. exe

Microsoft Windows XP [Version 5.1.2688]
(CY> Copvyright 1985-2081 Microsoft Corp.

C:WDocuments and SettingsAdministrator?ping 165.186.32.242
Pinging 165.186.32.242 with 32 bytes of data:
Request timed out.

Request timed out.
Request timed out.

Request timed out.

'ing statistics for 165.18b.32.242:
Packets: Sent 4, Received B, Lost 4 (1800 loss).

L:WDocuments and SettingstHdministrator?

When the network setting is not properly done

Note: When PC and product are connected together in a hub or a switch hub, and you cannot access product.

e |[fitisright after changing the IP setting of product, reset the power of product.

® |[fitisright after connecting LAN cable to the hub or switch, it may take time for the hub or the switch to recognize product. In such case, it may help to
turn off and turn on the power of the hub or the switch.

® Check the status of the Ethernet cable (LAN cable).

® Check ARP table of the PC to see if the IP address of product correctly corresponds to the MAC address. If duplicate MAC addresses correspond to one IP
address, or if different address from the MAC address of the PC is output, there may be a host with the same IP address as the IP address of product. In
such case, the IP address of product or the IP address of the corresponding host shall be changed.
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e CIWWINDOWSWsystem3ZWemd. exe

Gz Documents and SettingsifHdministratorrarp —a

Interface: 165.186.2.251 —— Bx2
Internet Address Physical Address
19.16./6.148 B-Hi-Z2e—UH—H¥8—-hd
165.186.2.129 B8-13-—c3-86-67-fF
192.168.1.158 B8-80-88-00-0b—-88

How to check ARP table

Type

dynamic
dynamic
invalid



@ User Manual

Software Update

When it is necessary to update product software, it must be carried out by the specialized service technician. Software update can be done with USB memory. Proceed in

the following order.
1. Create “ramdisk” folder in USB memory.

2. Putthe S/Wfile to update in 'ramdisk' folder.

® At thistime, only one S/W file must be put.

(New version software file can be downloaded from LG Electronics System Air Conditioner homepage.)

= ZYRUS (E:) =13
Ble Edt Vew Favorkes Jools Hel ar
Qosck - ) - (T POsearch [ Folders | [T17]-

Address e E2\ > B

File and Folder Tasks L—J ramdisk

,_‘j Make & rew folder

& Publish this folder to the
Web

kel Share this folder

Other Places

W My Computer

L) My Documents
| Shared Documents
W My Netweork Places

Details

File Edit View Favorites Tools Help

pSearch ‘L Folders v

patch-1.01.0-acm tar.gz
AlZip GZ File
87.9MB

E: may be changed.
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1.

Press product's [SET] button.
Select [Function] menu and press [SET] button.
Select [S/W update] menu and press [SET] button again.

To run Software Update, press [SET] button again.

® Wait while Software Update is running.

After completing the update, to restart product, press [SET] button.

® Even when you do notimmediately restart, update will be applied only after rebooting product in the future.

Caution

® While software update is in progress and while “Please wait:--
damage to product.

” is displayed, turning off the power of product or removing USB memory may cause critical
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DB back up

If product data backup is necessary, it must be carried out by the specialized service technician.

Data backup can be done with USB memory or SD card. Proceed in the following order.

1. Insert USB memory or SD card into product.

2. Press product's [SET] button.

3. Select [Function] menu and press [SET] button.

4. Select[DB back up] menu and press [SET] button again.
5. Select [USB] or [SD card] and press [SET] button.

6. After completing back-up, remove the USB memory or SD card.

Remove USB
memory or SD card

Caution

® Before data backup is completed, turning off the power of product or removing USB memory or SD card may cause critical damage to product.
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DB recover
If product data recovery is necessary, it must be carried out by the specialized service technician.
Data recovery can be done with USB memory or SD card. Proceed in the following order.

1. Save the database file to recover in USB memory or SD card.

® Save thefilesin “db” folder as follows.
2. Insert USB memory or SD card into product.
3. Press product's [SET] button.
4. Select [Function] menu and press [SET] button.
5. Select [DB recover] menu and press [SET] button again.
6. Select [USB] or [SD card] and press [SET] button.

7. After completing back-up, remove the USB memory or SD card.

® Fordatarecovery, automatically restarts.

Click
. (SET)
""" - button

Click
[SET]
button

Click

[SET]
button

A AN A A

Automatic restart of
AC Manager 5

Caution

® Before data recovery is completed, turning off the power of product or removing USB memory or SD card may cause critical damage to product.
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Usage (PC)

* Logln/LogOut
=+ Account

=+ Dashboard

[Control]

* Device Control

*# Schedule Control
# InterLocking

* Time limit control

*# Hotel Solution(BACnet)

[Energy]
+ Energy Usage
* Energy Navigation
*+ Peak demand control

# Energy Unit Cost

[History]

*+ Operation History

* Energy Navigation History
*+ Operation Trend

* Cycle

[Setting]

* Device setting

* Group Setting

+ System Setting

* Network Setting

* Error Notice Setting

* Administrator Setting
+ Additional User Setting
* Advance Setting

+ TMS Setting

# BACnet/Modbus Setting


file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content023.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content024.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content025.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content031.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content055.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content064.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content065.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content127.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content066.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content067.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content068.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content128.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content069.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content070.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content071.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content072.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content073.acp.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content084.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content085.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content086.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content087.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content088.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content089.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content117.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content118.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/content121.html
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/Userguide.html

@ User Manual

You can access to the product with IP address in internet address window to use various central control functions.

Note

® Chrome browser is recommended for web control.
® For access to web, IP address needs to be set.
® At the time of the first access, you need to set password of the manager account.

® On every 90 days, popup is provided to change password.
For personal information protection and safe service usage, please change password periodically.

Login
Login method is as follows.
1. PleaseinputIP address of the product in the internet address window.

2. InputID and password in the login window and click [Login] button.

LogOut

Logout method is as follows.
1. In menu, click [Account] menu.

2. InAccountinformation window, click [Logout] button.
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Account

You can check the information of the currently logged in account.

@

admin Logout
Account

Authority : Manager

Um
1 ]

Dashboard
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You can check the current operation status and energy usage trend of the equipment installed in the product.

Operation status

It describes the dash board's current operation status tab composition and functions.

Campus #1 A Device error o 1), Network error @
Operation status Energy Environment status
Operation status @)
o IDU&HRV All Control | ON OFF Excluded Devices
up
ﬂ‘”\\ All ew group 1 lew group 2 lew group ew group 4 ew grol
A ® ON 79 12 3 0 16 6 O
\ OFF 33 - 13 16 0 0
\ y
§ y ® Error 0 0 0 0 0 0
N
Environment status Today's Schedule InterLocking
/\ Maximum 10:10 Schedule InterLocking
b
23 3 245 10:10  Schedule
Aiexsigs 230 10:10  Schedule
10:10  Schedule
All group status
No. Category Contents
Check operation status (ON/OFF/Error) of the equipment installed in the product
[group]
e Checking of operation status of each management group designated by user
® Operation status [device]
e Check operation status of each device designated by the user
All indoor units and ERV ON / OFF control
e Allindoor units and ERV ON / OFF control
e When exception device is registered, it is excluded from overall control
@ Environment status Checking of average indoor temperature, Max./Min. indoor temperature and group
® Today's Schedule Checking today's schedule list
@ InterLocking Checking of InterLocking list

[Widget setting]
You can select the monitoring setting through each widget of the dash board.

* Operation status Widget

Energy

It describes the dash board's energy tab composition and functions.
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Campus #1 A Device error o 1 Network error @ m
Operation status Energy Environment status
Energy usage trend o 0
e ® Today's usage amount Yesterday's usage amount
Electricity
40
o | I I 11 I i I I I
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Electricity usage amount ) Gas usage amount Total energy usage amount @
ulation o | or @ Accumulation
) 12915 |15) 12915 7 3448.305
12915 sos | 12915 wos || 3448.305 e
rge e larget
This month ‘ This month ' This month ‘ :
1500 1500 4005
Continuous operation time Energy Navigation
#N)  AC_UNIT_2B 46 h15m COI’\tl’O| Stage 2
0,
PR ACUNIT 30 b Em Used 76.8 % of the current monthly goal
s ODU capacity
N, AC_UNIT 31 46h15m Safety 1 S
No. Category Contents
@ . trend Checking of daily, monthly, and yearly trend of electricity/gas usage amount
nergy usage tren _ )
gy Us3g The monthly/yearly energy use trends include data up to the previous date.
@ Electricity usage amount Checking of electricity usage amount accumulation, forecast, and goal
® Gas usage amount Checking of gas usage amount accumulation, forecast, and goal
@ Total energy usage amount Checking of total energy usage amount accumulation, forecast, and goal
® Continuous operation time Check continuous operation time ranking of indoor unit
® Energy Navigation Check energy navigation status
[Widget setting]

You can select the monitoring setting through each widget of the dash board.

* Energy usage trend Widget

* Electricity usage amount Widget

+ Gas usage amount Widget

* Total energy usage amount Widget

Environment status

It describes the composition and functions of dash board environment status tab

Campus #1

Operation status

Energy

A Device Erer ), Network erroro

Environment status

CO:2 Monitoring

€0: Good

Good: 16EA Normal: OEA

Bad: OEA Severe: OEA

View by Device

AvVerd

Good

A (Srfs i
0 EA Group

Bad

0 EA (Sraiir
U eA Garoup

ge Co
Normal

Comfort Level Monitoring

© Good

mfart 0

) EA (3 10)
T el S

View by Group

Fine Dust Monitoring
< PM25 12
Bad
Average Fine Dust 67.6
Good Normal
Bad Severe
14 EA 16 EA
View by Device

®

@

®
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No. Category Contents
@ CO2 monitoring Check COz status of registered ERV

@ Comfort Level Monitoring Check registered indoor unit's pleasantness status

e Fine dust monitoring Check registered indoor unit, air purifier's fine dust status

Fine dust is classified to PM10, PM2.5, and PM1.0, and it indicates each status and concentration
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Operation status Widget
You can set the group to monitor the operation status.

1. Inthe left menu tab, click [Dashboard] > [Operation status] menu.

® The current operation status screen is displayed.

2. Click the current operation status screen's I button.

® The Widget setting screen is displayed.

Widget setting

Selected group (7) Basic group

Mew group 5
ekl v New group 4

Mew grou E

v
¥  New group 1
W

Hew group 2

¥ New group 3

l Mewomuop )

SEAN CINCHLEEE 0

3. Select the group to monitor the operation status.

4. When selection is completed, click [Apply] button.
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Energy usage trend Widget
You can select the standard for energy usage amount trend monitoring collection.

1. Inthe left menu tab, click [Dashboard] > [Energy] menu.

® The energy screen is displayed.

2. Click the energy usage trend screen's £ button.

® The Widget setting screen is displayed.
Widget setting

Collection standard

® Daily Monthly Yearly

3. Select the collection standard(Daily/Monthly/Yearly).

4. When selection is completed, click [Apply] button.
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Electricity usage amount Widget

You can select the standard for the electricity usage amount collection standard.

1. Inthe left menu tab, click [Dashboard] > [Energy] menu.

® The energy screen is displayed.

2. Click the electricity usage amount screen's 3 button.

® The Widget setting screen is displayed.
Widget setting

Collection standard

& Monthly Yearly

3. Select the collection standard(Monthly/Yearly).

4. When selection is completed, click [Apply] button.
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Gas usage amount Widget

You can select the standard for gas usage amount collection.

1. Inthe left menu tab, click [Dashboard] > [Energy] menu.
® The energy screen is displayed.

2. Click the gas usage amount screen's  button.

® The Widget setting screen is displayed.
Widget setting

Collection standard

& Monthly Yearly

3. Select the collection standard(Monthly/Yearly).

4. When selection is completed, click [Apply] button.
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Total energy usage amount Widget

You can select the display and collection standard for the total energy usage amount.

1. Inthe left menu tab, click [Dashboard] > [Energy] menu.
® The energy screen is displayed.
2. Click the total energy usage amount screen's £ button.

® The Widget setting screen is displayed.
Widget setting

Display standard

® kgCOo2 kgoe

Collection standard

® Monthly Yearly

3. Select the display standard(kgCOz/kgoe) and the collection standard(Monthly/Yearly).

4. When selection is completed, click [Apply] button.
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Device Control
It describes the method to control the device and to monitor the device status.

[Screen and Icon]

=+ Screen Structure and Function

=+ Device lcon

[Control Window]

=+ Control of Each Device

=+ Device Information

[Control/Monitoring]

=+ Control

# Monitoring

[Drawing]

+ Edit Drawing

* Delete Drawing
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Screen Structure and Function

1. Intheleft menu tab, click [Control] > [Device control] menu.

® The device control screen is displayed.

Campus #1 A Device erroro I, Network error@
Basic group New group 1 3
Group Installation
@ Operation status [ T ® ON OFF @ Error —@
Special control group b4
) 6 74
All Vq ™ Big Vq Device/Addr. VQ | Folder Multi-select _@
Basic group a Vv
New group 1 = Basic group > New group 1
R
New group 2 2D iy W COOL HfsE ®CooL /\ 5 ®COo0oL AN FAN &> i FAN
= 230 2L 3705 - 23 oc it = 23 oc ooy N 230 = 23,°
18.0 °C 18.0 °C
New group 3
AC_UNIT_00 AC_UNIT_01 AC_UNIT_02 AC_UNIT_03 AC_UNIT_04
New group 4 aBs
N L ; FAN /\ 3% ®CooL ,/\ 3% @ COoOoL ,/\ {33 ®COOL ,/\ e ®COOoL —@
New group 5 = 23.0c = 230('. i = 23 Oc 2L = 230c 30.0°C = 230C 30.0°C
18.0 °C 18.0 °C 18.0 °C 18.0 °C
AC_UNIT_05 AC_UNIT_06 AC_UNIT_07 AC_UNIT_08 AC_UNIT_09
New group 6
& D T R ao. o
New group 7 A 2D i W COOL 2D s ¥ COOL 2D il e HEAT AN g ‘c HEAT N L ':c HEAT
= 23o 305 | = 23o 30° | = 23o 18,° | = 23o 18,° | = 230 18,°
AC_UNIT_O0A AC_UNIT_0OB AC_UNIT_0C AC_UNIT_OD AC_UNIT_OE
No. Category Contents
@ Main Menu Main Menu Tab
@ Group List Check control group
® Group Information Group name and group location
@ Operation status Check the devices' current operation status (ON/OFF/Error)
® Filtering Device category and device status filtering
Select viewing method of device icon
™ :Big
® Viewing method m :Small
» w— - List
FA : Drawing
Select the sorting method of the device
e Name
@ Sorting device e Device/Name
e Device/Addr.
e Operation
View folder Check the lower level group category of the current group when it is checked
©) Multi-select Select multiple devices when itis clicked
Device section Check the information of the devices set in the group

Management/installation group

1. Group
- management group set for convenience
2. Installation

- Provides the information of actually connected device


file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/Userguide.html

@ User Manual

Device Icon

You can check important information of individual devices with icon.

1. Bigicon
No. Category Contents
® Device status indicatingicon Lock status, schedule, occupied, peak control, Filter replacement alarm, Oil replacement alarm, air cleaning
@ Device Icon Check device icon
® Fan speed Check device's Fan speed
@ Fine dust status Check fine dust status
Blue (good), Green (normal), Orange (bad), Red (very bad)
® Current temperature Check current temperature
® Mode Check mode
@ Set temperature Check set temperature
Set temp range Check upper limit/lower limit temperature
©) Device name Check device name
Device status indicating icon
Icon Contents
Lock
Schedule
Occupied

Peak control

Filter replacement alarm

Oil replacement alarm

Air cleaning

Air quality sensor

2. Smallicon
- Check device icon/operation/mode/device name
3. Viewlist

- indication of attribute of the device in the group (device name, operation status, operation mode, current temperature, set temperature, error code, ACP address, outdoor
unit addres, device address, etc.).
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When a devices selected in the device section, control window is created in the right side as in the following screen. You can control the selected device through the control

window.
Campus #1 A Device erroro 1
Device control
@)\
.‘L’I Basic group New group 1
Account
- Operation status  [INNEGGEEEEEE T ® ON OFF @ Error
Dashboard
All v ™ Big v Device/Addr. v v Folder Multi-select
Basic group > New group 1
@ m o @ENLIBEWNS
S COOL . {843 AUTO 2D i AUTO 22D Gnfsad FAN 2N G FAN
- C 21 - C 20 - C 20 - s 5O
0 0 0
230 16.0~30.0 230 16.0~30.0 230 16.0~30.0 230 230
AC_UNIT_00 AC_UNIT_01 AC_UNIT_02 AC_UNIT_03 AC_UNIT_04
aENLEWwS
2N i f8 FAN N 8 »AUTO 2N AAUTO S “AUTO 2N il AAUTO
— GC - — _-— - QC
0.
23'0 230 160~300 230 1so~3oo 230 1eo~3oo 230 1so~3oo
AC_UNIT_05 AC_UNIT_06 AC_UNIT_07 AC_UNIT_08 AC_UNIT_09
ERNENTS MEENENED MR
g 3K COOL . 313 COOL 2N i fn me N : -HEAT N G fn HEAT
= = = e 28 = s 28 = e 28 .
] J )
230150300 230160 Lo 230 230 230 0
AC_UNIT_0A AC_UNIT_OB AC_UNIT_0C AC_UNIT_0D AC_UNIT_OE
2N iy ®AUTO
P— °C °C
230 20,
16.0~ 300
AC_UNIT_OF
Note

Network error @ Help

AC_UNIT 00

Control

Operation

Air Cleaning

Set temp.

21.0 °C

Fan speed

o)Ay MED HIGH AUTO

Swing

-

16.0~30.0 (°C)

Set temp range

Apply

® The detail control boundary for each device may be different from the actual device, so make sure to refer to the corresponding device's manual.

® Chiller interface is an optional function, and you need to separately purchase the option for chiller interface.

® ACS /0 devices may have different control tool name, unit, upper limit, lower limit, etc. according to the setting.

Control of Each Device

= Qutdoor Unit

=+ |IDU
IDU (2Set)

ERV

ERV DX

Floor mounted vent
Heating

AHU

Scroll chiller

Screw chiller

Turbo chiller
Absorption Chiller
Scroll Chiller Mini

+ + + + 4+ ¥ + + + ¥+ +

DOKIT
DO
=+ AO

+

+ Air purifier
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@ User Manual

Outdoor Unit
oDuU[01]
Control Info.
Outdoor unit capacity control
Clear
Smart load control(SLC) setting
O Level
Low noise mode
Set
Defrost mode
O Level
ODU Refrigerant Noise Reduction
setting
O Level
Apply
Category Contents
Outdoor unit capacity control ® Press[V] button to set operation rate (%)
Smart load control function e Press [A]/[V¥] button to set smart load control stage (Ostage, 1stage, 2stage, 3stage, 4stage)
Low noise operation e [Set/Clear] button: outdoor unit low noise operation Set/Clear
Defrost mode e Press [A]/[¥] button to set defrost mode stage (Ostage, 1stage, 2stage, 3stage)
ODU Refrigerant Noise Reduction setting e Press[A]/[¥] button to set outdoor unit refrigerant noise reduction stage (Ostage, 1stage, 2stage)

Note

In the central controller, if 'outdoor unit low noise operation' is used, in the installed indoor unit's remote controller, you need to set [Installer setting] > [Low
noise mode] to 'ODU'. (Default value 'ODU')
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IDU

AC_UNIT 00
Control

Operation

Air Cleaning

.

Set temp.

21.0 °C

HIGH AUTO

Set

16.0-~-30.0 ("C)

Set temp range

30.0 °C

AC_UNIT_00

Control

Set temp range

AC_UNIT_00 AC_UNIT_00

Control Control

16.0~30.0 ("C) Set Clear

Comfortable Power Saving

AutoChangeOver({Occupied)

30.0 °C

Set Clear

1 Level

Lower/Upper temp. 20.0~27.0 ("C)

16.0 °C

Human detection mode - ON/OFF

27.0 °C

Filter change alarm

Clear

learned power saving

Set

HardLock

20.0 °C

Human detection mode -

Temperature power saving

Set

Mode lock
Fan speed

MED HIGH AUTO

Clear Set

Human detection mode -

Unoccupied time setting(minute)

> 10

Human detection mode - Direct

wind

Set

Human detection mode - Indirect

wind

Set

Comfortable Power Saving

Setback{UnOccupied)

Set
Temp lock

Combination heating Control

Cool start

Set Clear

Clear

Mode

Clear AutoChangeOver(Occupied)

40.0 °C

Set Clear

AUTO

Lower/Upper temp. 20.0~27.0 (°C) | Heat start

Heat Pump

270 C 6.0 °C

Category Contents
, e [ON] button: starts the device operation
Operation : :
e [OFF] button: Stops the device operation
e [COOL] button: Swtiches to cooling mode
e [HEAT] button: Switches to heating mode
Mode e [FAN] button: Air purification operation. When FAN is selected, set temperature is not applied to the device
e [DRY] button: Removes moisture during rainy season or when humidity is high. When DRY is selected, set temperature is not
applied to the device
e [AUTO] button: Switches to automatic mode
Air cleaning control only for air cleaning function supporting indoor unit
e Air cleaning single operation
1) Inindoor unit stop state, in case of air cleaning [Set], air cleaning single operation with wind only (automatic wind)
(During air cleaning single operation, mode lock and wind amount lock are not checked)
2) During air cleaning single operation, in case of operation [OFF] or air cleaning [Clear], air cleaning is cancelled to previous
mode and previous wind amount
Air cleaning (But, in case of mode or wind amount control together, control is done with controlled mode and wind amount)
e Air cleaning additional operation
1) Inindoor unit stop state, in case of operation status [ON] and air cleaning [Set], in current mode, air cleaning additional
operation
2) In indoor unit operation state, in case of air cleaning [Set], in current mode, air cleaning additional operation
3) During air cleaning additional operation, in case of operation [OFF], operation stops
4) During air cleaning additional operation, in case of air cleaning [Clear], air cleaning is cancelled
Set temperature Press [A]/['¥] button to set the desired temperature
Wind strength setting
e [LOW] button: Set the fan speed to slow
Fan speed e [MED] button: Set the fan speed to normal
e [HIGH] button: Set the fan speed to fast
e [AUTO] button: [LOW]-[MED]-[HIGH] automatic switching
Swing e [Set/Clear] button: Set/Clear the Swing function

Set temp range

When user set the desired temperature individually, the desired temperature outside the designated temperature boundary
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cannot be set

Human detection mode - ON/OFF learned power
saving

Only for human detection mode - supporting indoor unit, human detection mode - control
e [Set/Clear] button: human detection mode - ON/OFF learned power saving Set/Clear

Human detection mode - Temperature power
saving

Only for human detection mode - supporting indoor unit, human detection mode - control
e [Set/Clear] button: human detection mode - temperature power saving Set/Clear

Human detection mode - Unoccupied time
setting(minute)

Only for human detection mode - supporting indoor unit, human detection mode - control
Set empty decision time to 5, 10, 15, 30, 60, or 90 min.

Human detection mode - Direct wind

Only for human detection mode - supporting indoor unit, human detection mode - control
e [Set/Clear] button: human detection mode - direct wind Set/Clear

Human detection mode - Indirect wind

Only for human detection mode - supporting indoor unit, human detection mode - control
e [Set/Clear] button: human detection mode - indirect wind Set/Clear

Comfortable Power Saving

e [Set/Clear] button: Comfortable Power Saving function Set/Clear
e You can press [A]/[V¥] button to set stage
Only when indoor unitis in cooling operation, Comfortable Power Saving control is possible

Filter replacement alarm

e [Clear] button: in case of filter replacement alarm, it cancels filter replacement alarm

HardLock e [Set/Clear] button: Set/clear HardLock so that user cannot control any function with individual remote controller
Mode lock e [Set/Clear] button: Set/clear lock so that user cannot control mode setting with individual remote controller

Fan lock e [Set/Clear] button: Set/clear lock so that user cannot control Fan speed setting with individual remote controller
TempLock e [Set/Clear] button: Set/clear lock so that user cannot control temperature setting with individual remote controller

Auto change over(Occupied)

Itis a function to automatically switch to cooling operation if indoor temperature exceeds upper limit temperature, to heating
operation if it is less than lower limit temperature, and to wind only operation if it is between upper limit temperature and lower
limit temperature (supported only in outdoor unit with both cooling/heating)

e [Set/Clear] button: Set/clear Auto change over(Occupied)

Lower /Upper temp.

Auto change over(Occupied)'s lower limit temperature and upper limit temperature setting

Auto change over(Occupied) Fan speed

Select the Fan speed value to set in the indoor unit during Auto change over(Occupied) operation
e [LOW] button: Set the fan speed to slow

e [MED] button: Set the fan speed to normal

e [HIGH] button: Set the fan speed to fast

e [AUTO] button: [LOW]-[MED]-[HIGH] automatic switching

Function to maintain the temperature of the space where the device is installed in certain boundary (Only supported by

Setback(UnOccupied) cooling/heating simultaneous type outdoor unit)
e [Set/Clear] button: Set/clear the Setback(UnOccupied)
Cool start Press [A]/[¥] button to set the cooling operation start temperature(21°C~40°C)
Heat start Press [A]/[¥] button to set the heating operation start temperature(1°C~20°C)

Combination heating control

(Supported for certain indoor and outdoor units only)
[Set/Clear] button : Activates/deactivates control based on outdoor temperature.

Mode

It is activated only when combination heating control is set.
e [AUTO] button : Sets the control mode to auto.
e [Manual] button : Sets the control mode to manual.
You can activate/deactivate control of the heat pump and the heater. You cannot deactivate control of both the heat pump

and the heater.

Temp. 1

Itis activated only in the auto mode.

You can set Temp. 1 for the outdoor temperatures. According to the set temperatures, the heat pump and the heater operate
automatically.

Press [A]/[V¥] to set Temp. 1 (-23°C-16°C).

Temp. 2

Itis activated only in the auto mode.

You can set Temp. 2 for the outdoor temperatures. According to the set temperatures, the heat pump and the heater operate
automatically.

Press [A]/[V¥] to set Temp. 2 (-23°C-51°C).

Heat pump

Itis activated only in the manual mode.
[Set/Clear] button : Activates/Deactivates heat pump control.

Heater

Itis activated only in the manual mode.
[Set/Clear] button : Activates/deactivates heater control.
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IDU (2Set)

When 2Set function supporting outdoor unit/indoor unit/remote controller are used and in [Setting] > [Installing], if ACP''s 2Set automatic mode is selected as IDU, indoor
unit 2Set control window is generated on the right side as in the following screen.

AC_UNIT_00 AC_UNIT_00 X AC_UNIT_00 AC_UNIT_00

Control

Control Info Control Info
5 10 15 60 90

Control

Operation Human detection mode - On/Off

Power saving

Lowest/Highest Limits for Cooling
Temperature 10.0~37.5 (") Set
Human detection mode -
37 5 uc Temperature power saving

Human detection mode - Direct

wind
.

Human detection mode - Indirect

wind
.

Comfortable Power Saving

Em -

Set Clear

Human detection mode -
10 0 nc Unoccupied time setting(minute)

5 10 lﬁﬁﬂﬂﬂ

Air Cleaning

Lowest/Highest Limits for

Occupied Heating Temperature4.0~32.0 (°C) H!Jrgan detection mode - Direct
win
o
32 0 nc Set Clear 1 LEVEI
Cool set temperature )
- Human detection mode - Indirect
wind Filter change alarm
30.0 °C
| . o
Comfortable Power Saving HardLock
Heating set temperature
“ Combination heating Control
Mode lock “ Clear
HIGH AUTO
Set
1 Level Mode
Lowest/Highest Limits for Cooling Fan lock AUTO
Temperature 10.0~-37.5 (*C)
Filter change alarm Set TR
Human detection mode - ON/OFF
37.5 °C learned power saving Clear Temp lock Set
Apply Gk
Category Contents
Oberation e [ON] button: Starts the device operation
P e [OFF] button: Stops the device operation
e [COOL] button: Swtiches to cooling mode
e [HEAT] button: Switches to heating mode
Mode e [FAN] button: Air purification operation. When FAN is selected, set temperature is not applied to the device

e [DRY] button: Removes moisture during rainy season or when humidity is high. When DRY is selected, set temperature is not
applied to the device
e [AUTO] button: Switches to automatic mode

Air cleaning control only for air cleaning function supporting indoor unit

e Air cleaning single operation
1) In indoor unit stop state, in case of air cleaning [Set], air cleaning single operation with wind only (automatic wind)
(During air cleaning single operation, mode lock and wind amount lock are not checked)
2) During air cleaning single operation, in case of operation [OFF] or air cleaning [Clear], air cleaning is cancelled to previous
mode and previous wind amount

Air cleaning (But, in case of mode or wind amount control together, control is done with controlled mode and wind amount)

e Air cleaning additional operation
1) In indoor unit stop state, in case of operation status [ON] and air cleaning [Set], in current mode, air cleaning additional
operation
2) In indoor unit operation state, in case of air cleaning [Set], in current mode, air cleaning additional operation
3) During air cleaning additional operation, in case of operation [OFF], operation stops
4) During air cleaning additional operation, in case of air cleaning [Clear], air cleaning is cancelled

Function to set the space with the corresponding indoor unit as occupied or empty
Occupancy e [Occupied] button: occupied setting
e [Unoccupied] button: empty setting

Cooling set temperature Press [A]/[¥] button to set cooling set temperature

Heating setting temperature Press [A]/[¥] button to set heating set temperature
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Cooling lower limit/upper limit temperature

Cooling lower limit temperature and upper limit temperature setting

Heating lower limit/upper limit temperature

Heating lower limit temperature and upper limit temperature setting

Wind strength setting
e [LOW] button: Set the fan speed to slow

Fan speed e [MED] button: Set the fan speed to normal
e [HIGH] button: Set the fan speed to fast
e [AUTO] button: [LOW]-[MED]-[HIGH] automatic switching
Swing e [Set/Clear] button: Set/Clear the Swing function

Human detection mode - ON/OFF learned
power saving

Only for human detection mode - supporting indoor unit, human detection mode - control
e [Set/Clear] button: human detection mode - ON/OFF learned power saving Set/Clear

Human detection mode - Temperature power
saving

Only for human detection mode - supporting indoor unit, human detection mode - control
e [Set/Clear] button: human detection mode - temperature power saving Set/Clear

Human detection mode - Unoccupied time
setting(minute)

Only for human detection mode - supporting indoor unit, human detection mode - control
Set empty decision time to 5, 10, 15, 30, 60, or 90 min.

Human detection mode - Direct wind

Only for human detection mode - supporting indoor unit, human detection mode - control
e [Set/Clear] button: human detection mode - direct wind Set/Clear

Human detection mode - Indirect wind

Only for human detection mode - supporting indoor unit, human detection mode - control
o [Set/Clear] button: human detection mode - indirect wind Set/Clear

Comfortable Power Saving

e [Set/Clear] button: Comfortable Power Saving function Set/Clear
e You can press [A]/[V¥] button to set stage
Only when indoor unitis in cooling operation, Comfortable Power Saving control is possible

Filter replacement alarm

e [Clear] button: In case of filter replacement alarm, it cancels filter replacement alarm

HardLock e [Set/Clear] button: Set/clear HardLock so that user cannot control any function with individual remote controller
Mode lock e [Set/Clear] button: Set/clear lock so that user cannot control mode setting with individual remote controller

Fan lock e [Set/Clear] button: Set/clear lock so that user cannot control Fan speed setting with individual remote controller
TempLock e [Set/Clear] button: Set/clear lock so that user cannot control temperature setting with individual remote controller

Combination heating control

(Supported for certain indoor and outdoor units only)
[Set/Clear] button : Activates/deactivates control based on outdoor temperature.

Mode

It is activated only when combination heating control is set.

e [AUTO] button : Sets the control mode to auto.

e [Manual] button : Sets the control mode to manual.
You can activate/deactivate control of the heat pump and the heater. You cannot deactivate control of both the heat pump and
the heater.

Temp. 1

Itis activated only in the auto mode.

You can set Temp. 1 for the outdoor temperatures. According to the set temperatures, the heat pump and the heater operate
automatically.

e Press[A]/[V¥]toset Temp.1(-23°C-16°C).

Temp. 2

It is activated only in the auto mode.

You can set Temp. 2 for the outdoor temperatures. According to the set temperatures, the heat pump and the heater operate
automatically.

e Press[A]/[V¥]toset Temp. 2 (-23°C-51°C).

Heat pump

It is activated only in the manual mode.
e [Set/Clear] button : Activates/Deactivates heat pump control.

Heater

It is activated only in the manual mode.
e [Set/Clear] button : Activates/deactivates heater control.

Note

2set automatic mode

® Only with 2Set automatic mode supporting indoor/outdoor air, the corresponding function can be used. (For whether each device supports 2Set, please
refer to the manual of the corresponding device.)

® Override is a function that can be set from remote controller. For override function related contents, please refer to remote controller manual.

® |n 2Set automatic mode, along with Auto icon, product's actual operation mode (cooling, heating) status is displayed.

Occupancy

® If occupancy sensor is interlinked to indoor unit, setting from the central control has priority over the corresponding occupancy sensor. For occupancy
sensor related contents, please refer to indoor unit or Dry Contact manual.

® When occupied setting is changed, automatically set cooling set temperature and heating set temperature are the most recently run schedule's cooling
set temperature and heating set temperature, and if there is no previously run schedule, it is set to default value.

(Example)

09:00 - 12:00: occupied / cooling set temperature 27°C [ heating set temperature 18°C
12:00 - 13:00: occupied / cooling set temperature 29°C / heating set temperature 16°C
13:00 - 15:00: occupied / cooling set temperature 26°C / heating set temperature 19°C



If it is empty without schedule after 15:00, cooling set temperature is 29°C and heating set temperature is 16°C, and if it is occupied, cooling set
temperature becomes 26°C and heating set temperature becomes 19°C.
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ERV

VENT_UNIT 0A

Control

Operation

ON

Mode

Fan speed

HIGH  Super

Filter replacement alarm

Clear

Category Contents
_ e [ON] button: starts the device operation

Operation : .
e [OFF] button: Stops the device operation
e [NORMAL] button: Discharged air ventilates without going trough the electric heat exchanger

Mode e [HEX] button: Both air supply/discharge ventilates through the electric heat exchanger

e [AUTO] button: Switches to four seasons mode
Wind strength setting
e [LOW] button: Set the fan speed to slow
e [HIGH] button: Set the fan speed to fast
e [SUPER] button: Set the fan speed to Max. speed

Fan speed e [AUTO] button: [LOW]-[HIGH]-[SUPER] automatic switching

- User setting is impossible

- When Drift/Quick is set, [AUTO] Fan speed is selected

- When Drift/Quick is cleared, [HIGH] Fan speed is selected

- During [AUTO] operation, when [LOW]/[HIGH]/[SUPER] is selected, Drift/Quick function in operation is cleared

Filter replacement alarm

e [Clear] button: in case of filter replacement alarm, it cancels filter replacement alarm

Additional function

e Quick [Set/Clear] button: Set/clear Quick function (When Quick function is selected, Drift function is cleared)
e Drift [Set/Clear] button: Set/clear Drift function (When Drift function is selected, Quick function is cleared)
e Heater [Set/Clear] button: Set/clear heater function

Midnight air cooling(NTFC)

e [Set/Clear] button: Set/Clear Midnight air cooling(NTFC) function that can outdoor unit cooling when outdoor temperature is lower than the
base temperature at night time

HardLock

e [Set/Clear] button: Set/clear HardLock so that user cannot control any function with individual remote controller
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ERV DX
DXHRV_UNIT 2A R
Control Control
’ Quick
Operation
« I
Heater
et temp.
" S e
Humidify
64°F
Fan speed
Co-Airconditioner HardLock
COOL HEAT AUTO [elz: Set -
Set temp range 64~86 (°F) | Mode lock
« I
86°F
Fan lock
S e
64 ﬂF Temp lock
S e
Filter replacement alarm NTEC Lock
~ ~ N
Apply
Category Contents
, e [ON] button: starts the device operation
Operation , )
e [OFF] button: Stops the device operation
e [NORMAL] button: Discharged air ventilates without going trough the electric heat exchanger
Mode e [HEX] button: Both air supply/discharge ventilates through the electric heat exchanger
e [AUTO] button: Switches to four seasons mode
Set temperature Press [A]/[¥] button to set the desired temperature

Wind strength setting

e [LOW] button: Set the fan speed to slow

e [HIGH] button: Set the fan speed to fast

e [SUPER] button: Set the fan speed to Max. speed

Fan speed e [AUTO] button: [LOW]-[HIGH]-[SUPER] automatic switching

- User setting is impossible

- When Drift/Quick is set, [AUTO] Fan speed is selected

- When Drift/Quick is cleared, [HIGH] Fan speed is selected

- During [AUTO] operation, when [LOW]/[HIGH]/[SUPER] is selected, Drift/Quick function in operation is cleared

e [COOL] button: Operates the ERV DX in cooling mode
. . e [AUTO] button: Operates the ERV DX in auto mode
Air conditioner .
e [HEAT] button: Operates the ERV DX as heating mode
e [OFF] button: Stops the air conditioner of the ERV DX
Set temp range When user set the desired temperature individually, the desired temperature outside the designated temperature boundary cannot be set
Filter replacement alarm e [Clear] button: in case of filter replacement alarm, it cancels filter replacement alarm

e Quick [Set/Clear] button: Set/clear Quick function (When Quick function is selected, Drift function is cleared)
e Drift [Set/Clear] button: Set/clear Drift function (When Drift function is selected, Quick function is cleared)

e Heater [Set/Clear] button: Set/clear heater function

e Humidify [Set] button: Set Humidify function (only for air conditioner heating mode)

Additional function

e [Set/Clear] button: Set/Clear Midnight air cooling(NTFC) function that can outdoor unit cooling when outdoor temperature is lower than the

Midnight ai ling(NTFC
idnight air cooling( ) base temperature at night time

HardLock e [Set/Clear] button: Set/clear HardLock so that user cannot control any function with individual remote controller
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Mode lock

[Set/Clear] button: Set/clear lock so that user cannot control mode setting with individual remote controller

Fan lock [Set/Clear] button: Set/clear lock so that user cannot control Fan speed setting with individual remote controller

TempLock [Set/Clear] button: Set/clear lock so that user cannot control temperature setting with individual remote controller

Midnight air cooling(NTFC) lock [Set/Clear] button: Set/Clear Midnight air cooling(NTFC) schedule set in the remote controller
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Heating

HEATING_UNIT_00

Control

Operation

Air temperature
20 °C

Hot water

Hot water temperature

30 °C

HardLock

.

Category Contents
_ e [ON] button: starts the device operation
Operation : .
e [OFF] button: Stops the device operation
e [COOL] button: Swtiches to cooling mode
Mode e [HEAT] button: Switches to heating mode

[AUTO] button: Switches to automatic mode

Air/Water in/out temperature

Press [A]/['¥] button to set Air/Water in/out temperature

It is displayed based on the set temperature selected in [Setting]-[Installing]
When [Water in/out] is selected, it is displayed as water in/out temperature
e When [indoor] is selected, it is displayed as air temperature

e [ON] button: Starts hot water operation
- If hot water is operated while the device is in automatic/cooling operation, the corresponding mode and hot water are displayed in

Hot water the icon of the contents display section
- If hot water is operated while the device is stopped, the icon in the contents display section is enabled, and hot water is displayed
e [OFF] button: Stops hot water operation
Hot water temperature Press [A]/[V¥] button to set hot water temperature
HardLock e [Set/Clear] button: Set/clear HardLock so that user cannot control any function with individual remote controller
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AHU

View Details

Operation
o
s
FAM Humidify

«

Humidity

BExtern

OA:D MIX:0 EAD

Set temp.

64°F
Damper opening

Fan control standard OA Damper

Temp. Pressure

Fan speed

oﬂ

LOW
MIX Damper

Auto vent

- | o

Set CO2

Category Contents
View Details Press [View Details] button to check detail information (But, mobile is excluded)
, e [ON] button: starts the device operation
Operation ) _
e [OFF] button: Stops the device operation
e [COOL] button: Swtiches to cooling mode
e [HEAT] button: Switches to heating mode
e [FAN] button: Air purification operation. When FAN is selected, you cannot set the desired temperature
Mode e [DRY] button: Removes moisture in rainy season or when humidity is high. When DRY is selected, you cannot set the desired temperature
e [Drift] button: Operation to find the operation point with the best ventilation system efficiency to save power consumption. It fluently
discharges the contaminated indoor air by having bigger discharger Fan speed than air supply
e [Reheat] button : Maintains a constant temperature and humidity while the cooling/heating function is active. (Available only when the
AHU reheat coil isin use.)
Set temperature Press [A]/[¥] button to set the temperature

Fan control standard

e [Fan speed] button: Controls the fan based on Fan speed status
e [Temp] button: Controls the fan based on temperature status
e [Pressure] button: Controls the fan based on Pressure status

Fan speed

It is displayed only when fan control standard is Fan speed
e [LOW] button: Set the fan speed to slow

e [MED] button: Set the fan speed to normal

e [HIGH] button: Set the fan speed to fast

Automatic ventilation

It is displayed only when the additional function's automatic ventilation or automatic ventilation and Humidify are selected during AHU device
registration
e Automatic ventilation [Set/Clear] button: Starts/stops automatic ventilation

It is enabled only when automatic ventilation function is set

Set CO
e Press [A]/[¥] button to set in the unit of 100ppm within 100 ppm ~2 000 ppm range
It is displayed only when the addtitional function's Humidify or automatic ventilation and Humidify are selected during AHU device
Humidify registration

e Humidify [Set/Clear] button: Starts/stops Humidify function

It is enabled only when Humidify function is set
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Humidity

Press [A]/[¥] button to set the target humidity

Damper opening

® Press [OA Damper]: [A]/[V¥] button to set the outdoor unit air damper opening value in the unit of 1 ° within 0 °~ 90 ° range
® Press [MIX Damper] : [A]/[V¥] button to set the mixer damper opening value in the unit of 1 ° within 0°~ 90 ° range
® Press [EA Damper] : [A]/[V¥] button to set the air discharge damper opening value in the unit of 1 ° within 0°~90 ° range

When you set [Setting]-[system setting]'s Apply damper opening formula as set, it operates as OA Damper = EA Damper, OA Damper = MIX
Damper =90

HardLock

e [Set/Clear] button: Set/clear HardLock so that user cannot control any function with individual remote controller

View AHU in detail

In AHU's control screen, you can press [View Details] button to check detail information.

Campus #1 A Device error o 1, Network error @ m

MAHU_Fresh

® ON OFF @ Error

> Operation status  [ERN

Control

Operation

.

Mode

RA cooL HEAT FAN

DRY Drift

Damper : 0°

Temperature 30.0C
Humidity 0%
CO2 Oppm

OA:0 MIX:0 EA:0

Temperature 30.0°C

Humidity 0%

D: 0°
aner Set temp.

SA static pressure OPa 18 0 °c

Temperature 30.0°C
Humidity 0%

Fan control standard

SA Temp. Pressure

Fan speed

Damper 0°
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Scroll chiller
Scroll Chiller (AIR)
Control
Operation
ON
Mode
& .
COOL HEAT
Set temperature
COOL
Alarm
Clear
Demand control
0%
Category Contents
, e [ON] button: starts the device operation
Operation : .
e [OFF] button: Stops the device operation
(Itis displayed only when device supports the corresponding mode)
Mode e [COOL] button: Swtiches to cooling mode
e [HEAT] button: Switches to heating mode
Set the load water out temperature for indoor cooling/heating
Set temperature , ,
Press [A]/[¥] button to set the temperature of cooling mode and heating mode
Alarm [Clear] button: Clears Chiller alarm in case of Chiller alarm
Demand control Press [A]/[V¥] button to set demand limit ratio
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Screw chiller

Screw Chiller

Control

Operation

ON

Set temperature

COOL

Alarm

Clear

Motor current limit

0%

Category Contents
, e [ON] button: starts the device operation
Operation . :
e [OFF] button: Stops the device operation
Mode Mode control is impossible. Controls monitored operation mode's set temperature
Set the load water out temperature for indoor cooling/ice making
Set temperature : : :
Press [A]/[ V] button to set the temperature of cooling mode and ice making mode
Alarm [Clear] button: Clears Chiller alarm in case of Chiller alarm
Motor current limit Press [A]/[V¥] button to set motor current limit ratio
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Turbo chiller

Turbo

Control

Operation

ON

Set temperature

COOL

Alarm

Clear

Motor current limit

0%

Category Contents
, e [ON] button: starts the device operation
Operation : .
e [OFF] button: Stops the device operation
Mode Mode control is impossible. Controls monitored operation mode's set temperature
Set the load water out temperature for indoor cooling/heating/ice making
Set temperature , o :
Press [A]/[¥] button to set the temperature of cooling mode and heating/ice making mode
Alarm [Clear] button: Clears Chiller alarm in case of Chiller alarm
Motor current limit Press [A]/[V¥] button to set motor current limit ratio
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Absorption Chiller
Control
Operation
ON
Set temperature
COOL
Alarm
Clear
Control valve upper limit
0%
Category Contents
. e [ON] button: starts the device operation
Operation : :
e [OFF] button: Stops the device operation
Mode Mode control is impossible. Controls monitored operation mode's set temperature
Set the load water out temperature for indoor cooling/heating
Set temperature ) i
Press [A]/[¥] button to set the temperature of cooling mode and heating mode
Alarm [Clear] button: Clears Chiller alarm in case of Chiller alarm
Control valve upper limit Press [A]/[¥] button to set the control valve upper limit ratio
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DOKIT

DOKIT

Control

Operation

ON

Category

Contents

Operation

e [ON] button: starts the device operation
e [OFF] button: Stops the device operation
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DO

DO1

Control

Operation

Open

Category

Contents

Operation

e [Short] button: Short signal output
e [Open] button: Open signal output
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AO

AO[F7/00]
Control

Temperature {"C)

Min 0 ~ Max 100
Category Contents
Temperature Set temperature value
Note

Unit symbol may change according to the usage set during device registration.
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Device Information

When you click device information tab in the device's control screen, you can check the device information.

You can check device's basic information, operation information, schedule information, error information, and today's history.

AC_UNIT_00 X AC_UNIT_00 X AC_UNIT_00 X AC_UNIT_00 AC_UNIT_00

Basic information Basic information Basic information Basic information Basic information

Operation information Operation information Operation information Operation information

AC_UNIT_00

Schedule information (%) Schedule information (%) Schedule information (%)

Time Description Error information Error information

New group 1 10:10  Schedule History
Mo ermor
10:10  Schedule
Time Contents
LIRS Schedulc 2018-02-01 Control Mode: AUTO
10:11 by Schedule

ODULD0] 10:10  Schedule

10:10  Schedule Mo error

ﬂpgfll‘lg (Good) H I-:it-::r‘;,f'
Error information

Opg/m' (Good) History

Opg/m’ (Good)

ikl Unoccupied
Operation information
Schedule information (3)

Error information

History
100 °C f 375 °C

ADC f320°C
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Control

You can set the registered device to the desired status and control.

1. Inthe left side menu tab, click [Control] > [Device control] menu.

2. Inthe device list tab section, click the desired tab.

Category Description
Group List of group set for convenience
Installation Provides actually connected device information
3. Inthe filter section, click the filter button of the device type or status to control.
® All filter buttons can be selected in multiple.
® Only the corresponding information are selected and displayed.
Al ~ ™ Big e Name v
OoDU ON
IDU OFF
HRV Hot water ON
Air purifier Hot water OFF
AWHP Schedule
AHU Peak/Demand
Chiller Error
DOKIT Filter replacement alarm
DI Lock
DO Oil replacement alarm
EXP. /O

Filter type Detail category
Device Outdoor unit, indoor unit, air purifier, AHU, chiller, ERV, Heating, ON/OFF device, DI, DO, Exp.l/O
Status ON, OFF, Hot water ON, Hot water OFF, Schedule, Peak control, Error, Filter replacement alarm, Lock, Oil replacement alarm

4. |nthe device section, select the device to control.

® You can select several devices at once to control. To select all devices in certain group, click [Multi-select] button, and click [Select All] button. According to the

multiple selected device types, the category to control is limited.

Campus #1

¢ Device control

Basic group New group 2

Select total of 5 devices

Al v ™ Big v

Basic group > New group 2

New group 2 2 i
= 23,° 305"
10.0~37.5
AC_UNIT_10

New group 4 L__
AN G fa

= 235309

AC_UNIT_15

5. Inthe control window, set the corresponding equipment's control status.

6. When setting is completed, click [Apply] button.

ERERE Y [
4% COOL 2N iy

= 23,° 185

AC_UNIT_11

¢ COOL 2 i

= 23,30

AC_UNIT_16

A Device error 0 I, Network error @ m

Clear all Select all Selection completed

Device/Addr. ol

Y v v

- HEAT 2N Gfy 3 COOL AN fye dRCOOL N iy

> i D uoE,
230 1%5‘79;( 23, m%g-,‘f

AC_UNIT_12 AC_UNIT_13

# cooL

=gl o °C
2 3-0 10%'-035(?5

AC_UNIT_14

4.0~

L L L L

£ dkCOOL 2N infy 3 COOL AN i HCOOL 2N ik CooL

= 23'Jcm§a~o3i?;c = 235:10%9'7?? = 23'Jc1n§3~03'7?;c

AC_UNIT_17 AC_UNIT_18 AC_UNIT_19
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Monitoring

You can check the registered device's control status.

1. Inthe left side menu tab, click [Control] > [Device control] menu.

2. Inthe device list tab section, click the desired tab.

Category Description
Group List of group set for convenience
Installation Provides actually connected device information
3. Inthe filter section, click the filter button of the device type or status to check.
® All filter buttons can be selected in multiple.
® Only the corresponding information are selected and displayed.
Al ~ ™ Big e Name v
OoDU ON
IDU OFF
HRV Hot water ON
Air purifier Hot water OFF
AWHP Schedule
AHU Peak/Demand
Chiller Error
DOKIT Filter replacement alarm
DI Lock
DO Oil replacement alarm
EXP. /O

Filter type Detail category
Device Outdoor unit, indoor unit, AHU, chiller, ERV, Heating, ON/OFF device, DI, DO, Exp.1/O
Status ON, OFF, Hot water ON, Hot water OFF, Schedule, Peak control, Error, Filter replacement alarm, Lock, Oil replacement alarm

4. Inthe device section, check the device information.

5. Tocheckthe device's detail control status, click the corresponding device icon.

® The corresponding device's control window is displayed.
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Edit Drawing

When [Setting] > [System setting]'s Use 'Drawing' is selected as Set, you can edit the drawing.
1. Inthe left side menu tab, click [Control] > [Device control] menu.

2. Indevice group tab area, click [Group] tab.

® When you select [Installation] tab, the viewing method's [Drawing] is disabled.

3. Intheviewing method, click [View Drawing].

Fal Drawing A

M Big
@ Small
= List

P4 Drawing

4. Click [Edit] button.

Edit —

E4 Drawing v

There is no currently set drawing.

Select Edit drawing button to set the drawing.

5. When you add or change drawing, click [Add Drawing] button.

> Edit drawing Cancel

Add Drawing == pi Edit-tool

In the device list, select a device and add on the drawing.

6. When file load window is displayed, select the drawing file to add and click [Open] button.

® The selected drawingis displayed in the Edit drawing screen.
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Campus #1 A\ Device error 0 1), Network error @

Edit drawing

» Edit drawing Cancel Delete Apply
Account Device list
Add Drawing = B Edit-tool
Ou New group
Dashboard
shear In the device list, select Add button to add the desired device to the drawing, and adjust the location. AC_UNIT_00

0

AC UNIT_01

AC_UNIT_02

AC_UNIT_03

AC_UNIT_04

AC UNIT_05

AC_UNIT_06

Setting

AC_UNIT_07

AC_UNIT_08

AC_UNIT_09

AC_UNIT_0A

AC_UNIT_0B

AC_UNIT_0C

7. Toadddevicein the drawing, select the desired device in the device list in the right side Edit drawing window, and click [+] button. The device is added in the drawing
section.

Edit drawing

Device list
B New group 1
& AC_UNIT_0O0
& AC_UNIT_O1
& AC_UNIT_02
& ACUNIT_03

8. To add text or change text in the drawing, use text box.

Edit drawing

Device list

Text box

Edit text
Input text.

5 1:'_',.-" e

T

Letter size

T «

Category Description




Add text Add text box in drawing section

Edit text Edit text in text box

: Normal letter, thick, Italic, underline

° : Display in normal letter

o g
T E Display in thick letter

: Display in Italic letter

Style
: Display with underlined letter
: Change letter color
: Change letter background color
Letter size

B - Smaller letter

: Larger letter

9. Toalign the device icons on the drawing, use the Alignment Box.

Alignment

Select device

Category Description

Select device Select a device to align on the drawing

_ : Aligns the selected device icons vertically.
_ : Aligns the selected device icons horizontally.

Alignment

10. When setting is completed, click [Apply] button.

Note

® Part of drawing image with vertical resolution of 1000px or more may not be displayed, and please use image of adequate resolution according to the
display resolution.
In environment with display resolution of 1920x1080, image of 1478x1000 or less is recommended.

® File format: jpg, png, bmp / Max size : 10MB
® During text add / edit, special symbol (*',"|\) may not be used.

® You can enter up to 40 characters.
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Delete Drawing

You can delete the added drawing.

1. Inthe left side menu tab, click [Control] > [Device control] menu.

2. Indevice group tab area, click [Group] tab.

3. Intheviewing method, click [View Drawing].

Fal Drawing N

(o
Q

™
@ Small

List

Fa Drawing

4. Click [Edit] button.

® The Edit drawing screen is displayed.

Edit - +

Fal Drawing o

There is no currently set drawing.

Select Edit drawing button to set the drawing.

5. Click [Delete] button at the top.

® Thedrawingis deleted.

Cancel Delete Apply

> Edit drawing

Add Drawing — + Edit-tool

In the device list, select Add button to add the desired device to the drawing, and adjust the location.
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Schedule Control

Schedule is the function to designate the device operation in advance and let the deivce perform the operation reserved at certain time. When you use this function, you
can efficiently manage the device operation in time unit for excellent energy saving effect.

[Schedule]

=+ View entire schedule

=+ Add Schedule
=+ Delete schedule

*# Copy schedule
* Edit schedule

[Exception Date]

*# Load exception date
*# Add exception date

*# Delete exception date

Note

Recommended specification
® Schedule: No. of all events included in entire schedule is 50

® Ifitissettobe overthe recommended specification, performance degradation may occur.
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View entire schedule

You can see the list of schedule in the set period.

You can check whether the set schedule is applied, name, whether to repeat, start date, end date, and device list, and directly [Set] or [Clear] the desired schedule.
Campus #1 A Device error o 1. Network error @
Schedule control Set all Clear all Add schedule

2017-02-01 ~ 2018-02-01 «

Operation Mame Repeat Start date End date Davice Edit

All (69), IDU (16): HRV (16), AWHP (32)

™
, DO (2), EXP.DO (3)

Schedule Daily 2018-01-29 Mot specified

Clear
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Add Schedule

You can add schedule category.

1. Intheleft menu tab, click [Control] > [Schedule Control] menu.

® The schedule control screen is displayed.

2. Inthe schedule list, click [Add Schedule] button.

® The Add schedule screen is displayed.
3. Inthe schedule name input field, input the desired schedule name.

4. Setwhetherto repeatthe schedule.

Category Description
Once Apply the corresponding schedule only to one day designated in [Period]
Day of week selection Select the desired day of week, and apply the schedule only to the corresponding day of week from the start date to the end date

5. Setthe desired period.
® When repetition is selected as [Once], select only 1 day

® \When repetition is selected as [select day of week], select start and end date

Category Description
e Select the desired start date in mini calendar

Start Date " . .
e Initial start date is selected as today's date
e Selectthe desired end date in mini calendar

End date
e You cannot set the end date before the start date

End date not specified e Apply the schedule repeatedly without designating the end date

6. To apply the set exception date, click [Load] button.

® The exception date set in [Setting]-[system setting]'s schedule exception date setting is updated and displayed.
7. To apply the new exception date, click [Add Exception Date] button to set the exception date name and date to add.

8. Inthe device setting section, click [Edit Unit] button.

® The Edit Unit window is displayed.

Installing

Schedule setting

There is no registered device.

After device registration, schedule setting is possible.

9. Inthe unregistered device list, click the checkbox of the device to register and click [ 4] button.
® To register several groups at once, click the checkbox of the group to register and click [ 4] button.

® The selected devices are added to the registered device list.

Edit Unit

Registered device (69)

Name Group Basic group

AC_UNIT 00 New group 1 New group 2

-
AC_UNIT_01 New group 1 New group 3

New group 4
AC_UNIT_02 New group 1

New group 7
AC_UNIT_03 New group 1

10. When device registration is completed, click [Apply] button.
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11. To add schedule event, in Schedule setting, select device type tab, and click [Add event] button or edit button to set control status of the device in the right side
control area.

Campus #1 A Device error o 1, Network error @
o IDU
Schedule > Edit schedule Delete Cancel Apply
Event
Pericd
Start time (i
Installing Edit Unit

10

Schedule setting

DU HRV AWHP DO EXP.DC
Operation
Time Contents Edit “
10:10 Operation: ON, Air Cleaning: Set, Mode: AUTO, Set temperature: 20 , Comfortable Power Saving: Set, HardLock: Set, ™
Air Cleaning
e o “

Mode

Occupancy

Occupied Unoccupied

Cool set temperature

12. When control setting is completed, click [Save] button.

13. When all settings are completed, click [Apply] button.
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Delete schedule

You can delete already registered schedule.

1. Intheleft menu tab, click [Control] > [Schedule Control] menu.

® The schedule control screen is displayed.

2. Inthe schedule list, click the Edit button of the schedule to delete.

Campus #1 A\ Device error o I Network error @

Schedule
Schedule control Set all Clear all Add schedule

Schedule status

2017-02-01 ~ 2015-02-01 = “ Clear

Dashboard

Operation MName Repeat Start date End date Device Edit Mon., Tue.,
All (69), IDU (16). HRV (16) Wed.. Thu.
Schedule Daily 2018-01-29 Mot specified « AWHP (32), DO (2) ™

Clear . EXP.DO (3) Fri., Sat.,

Sun.

Start date 2018-01-29

End date Not

specified

Registered device

All (69)
IDU (16)
HRV (16)

AWHP (32)
DO (2)
EXP.DO (3)

Exception date Not set

Cat erhadula

Delete

3. Intherightside Edit window screen, click [Delete] button.

4. When notice popup window is created, click [Check] button.
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Copy schedule

You can copy and use registered schedule.

1. Intheleft menu tab, click [Control] > [Schedule Control] menu.

® The schedule control screen is displayed.

2. Inschedule list, click edit button of the schedule to copy.

Campus #1 A\ Device error o I Network error @

Schedule
Schedule control Set all Clear all Add schedule

Schedule status

2017-02-01 ~ 2015-02-01 = “ Clear

Dashboard Operation Name Repeat Start date End date Device Edit Mon., Tue.,
All (69}, IDU (16), HRV (16) Wed. Thu.
Schedule Daily 2018-01-29 Mot specified « AWHP (32), DO (2) ™

Clear . EXP.DO (3) Fri., Sat.,

Sun.

Start date 2018-01-29

End date Not

specified

Registered device
All (69)
IDU (16)
HRV (16)
AWHP (32)
DO (2)
EXP.DO (3)

Exception date Not set

Cat erhadula

Delete

3. Intherightside edit window screen, click [Copy] button.

4. When notice popup window is created, click [Check] button.
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Edit schedule

You can change the set contents of the already registered schedule.

1. Intheleft menu tab, click [Control] > [Schedule Control] menu.

® The schedule control screen is displayed.

2. Inthe schedule list, click Edit buttoin of the schedule to edit.

Campus #1 A\ Device error o I Network error @

Schedule
Schedule control Set all Clear all Add schedule

Schedule status

2017-02-01 ~ 2015-02-01 = “ Clear

Dashboard Operation Name Repeat Start date End date Device Edit Mon., Tue.,
All (69), IDU (16), HRV (16) Wed. Thu.
Schedule Daily 2018-01-29 Mot specified « AWHP (32), DO (2) ™

Clear . EXP.DO (3) Fri., Sat.,

Sun.

Start date 2018-01-29

End date Not

specified

Registered device

All (69)
IDU (16)
HRV (16)

AWHP (32)
DO (2)
EXP.DO (3)

Exception date Not set

Cat erhadula

Delete

3. Intherightside edit window screen, click [Edit] button.

4, Editthe schedule contents.

® To check the detail contents, check 'Add Schedule' Category.
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Load exception date

You can load already set exception date.

1. Intheleft menu tab, click [Control] > [Schedule Control] menu.
® The schedule control screen is displayed.

2. Inthe schedule list, click [Add Schedule] button.
® The Add schedule screen is displayed.

3. Inthe exception date tab, click [Load] button

® The exception date setin [Setting]-[system setting]'s schedule exception date setting is updated and displayed.

Load Add exception date Delete all
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Add exception date

You can add new exception date.

1. Intheleft menu tab, click [Control] > [Schedule Control] menu.
® The schedule control screen is displayed.

2. Inthe schedule list, click [Add Schedule] button.
® The Add schedule screen is displayed.

3. Inthe exception date tab, click [Add Exception Date] button

® The Add exception date screen is dispalyed.

Add exception date

Set exception date

« < 2017 January
SAT SUN
2 27 28 2 01
02 03 04 05 06 07 08
09 10 11 12 13 14 15
16 17 18 19 20 21 22
23 24 25 26 27 28 29
30 31 01 02 03 04

4. Inputthe desired exception date name.
5. Select the exception date to set.

6. When selection is completed, click [Apply] button.
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Delete exception date

You can delete alreday registered exception date.

1.

2.

In the left menu tab, click [Control] > [Schedule Control] menu.

® The schedule control screen is displayed.

In Edit schedule screen, click [X] button to delete exception date.

® To delete the entire category, click [Delete All] button.

Exception date

01-01-2017

12-25-2017

New Year's Day

Christmas Day

Load

Add exception date

Delete all
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InterLocking

InterLocking is the function to interface with one or more equipment and to control output operation when input condition is satisfied. For InterLocking, you need to group
the equipment to mutual interface in one group and apply the control setting. It describes the method to create and manage the group and equpment interface control

method.
1. Inthe left menu tab, click [Control] > [InterLocking] menu.
® The InterLocking screen is displayed.

. i SR
A Device error 0 1, Network error @ ‘Help

Campus #1

¢ InterLocking

All (1) I . . - S
- nterLockin ID, general patte :
= s B Delete || Edit

Set all Clear all

Input Condition
Start Qutput Immediately

B0

InterLocking
Input (1)
Clear :
Type Name Address Group Condition
DU AC_UNIT 00 00 New group 1 Operation(ON) Mode(COOL)

Output Condition 1 (2)

Type Name Address Group Condition
DU AC_UNIT_01 01 New group 1 Operation(ON) Mode(AUTO)
IDU AC_UNIT_02 02 MNew group 1 Operation(ON) Mode(AUTQ)

2. Inthe group list, select the group to check the setting.

® The the corresponding group's setting status is displayed in the screen.
3. Inthe group list, when you click [Set] / [Clear] button, you can set the InterLocking operation.

4. Tostartall the registered group, click [Set All] button, and to stop all, click [Clear All] button.

Note

Recommended specification

® Equipment interface control : No. of patterns is 20, No. of input devices is 500, and No. of output devices is 1000

® Ifitissettobe overthe recommended specification, performance degradation may occur.

Add/edit InterLocking

You can add and edit new InterLocking.
1. Inthe left menu tab, click [Control] > [InterLocking] menu.
® The InterLocking screen is displayed.

2. Click [+ Add new pattern] button.

® Add InterLocking screen is displayed.
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3.

4,

D

Confrol

General pattern g

Campus #1 A Device error 0 1, Network error @ m

InterLocking > Add new pattern Delete Cancel Appl

Mame

Pattern that output contral command is executed when the input condition is met.

Permit user control

Input Condition QOutput Condition 1 +
Start Qutput Immediately Start Qutput Immediately
Status ® and OR NAND NOR
Maintenance Time @ Cancel  Setting 1Min. later Edit Unit

There is no registered device.

Register the device by selecting Edit device button.

In the InterLocking name input field, input the desired InterLocking name.

Select pattern type.

Category

Description

General pattern

e The pattern that output control command is executed when the input condition is satisfied

Copy pattern

e The pattern that the output device follows the input device's status

(Some control functions may not be copied.)

e You can add only 1 device to input condition, and only the device with the same attribute with the added input device is registered to the

output device

Emergency pattern

e The pattern that it recognizes as emergency situation when input condition is satisfied
e When the input condition is satisfied, it tells the alarm with screen and sound

1:1 pattern

e Pattern to conveniently register many devices if input device is the same as output device

5. Select whether to permit user control. (Only general pattern is possible)

® When check box is selected, even if the status is changed by the InterLocking, user may change the status of the equipment.

6. Setequipment interface condition. When you press [+] button, you can add up to 3 output conditions.

® |tonly appears when input condition tab is selected.

Category

Description

Status

e AND: all device conditions match

e OR:oneormore device conditions match

e NAND : one or more device conditions do not match
e NOR:no condition matches

Maintaining time

If itis set, while all input conditions are met, output condition control after maintaining time
Press [¥] button to select maintaining time

® |tonly appears when output condition tab is selected.

Category Description
When check box is selected, if the corresponding event is executed in ACP, whether event occurred is sent to the e-mail set in Setting > error
Send e-mail notice setting > receiving e-mail address
e ACP shall be connected to internet network that can send e-mail.
If it is set, when input condition is met, output condition is controlled after the registered delay time
, Press [¥] button to select delay time
Delay time

e Ifinput condition is met, even if it becomes a status that does not meet the input condition during the delay time, output condition is
controlled after delay time.

7. To add device, click [Edit Unit] button.

8.

® The Edit Unit popup window appears.

In the selectable device list, click the checkbox of the device to register and click [ ] button.

® To register several groups at once, click the checkbox of the group to register and click [ €] button.




® The selected devices are added to the registered device list.

Edit Unit X
Registered device (0) Unregistered device
ACP v
ACP b
4
> ODUI00]
»
S oDU[01]

Select device or group in non registered device.
> oDU[02]

> ODU[03]

T
9. When device registration is completed, click [Apply] button.

10. Clickregistered device's [Condition] button.

Status @ and OR NAND NOR

Maintenance Time @ Cancel  Setting  1Min. later Edit Unit

IDU (2)
Name Address Group Condition Batch

AC_UNIT_00 00 New group 1 Operation(ON) Mode(COOL) Condition

AC_UNIT_00 00 New group 1 Condition

11. Intherightside control window section, set the desired control status.
12. Select output condition tab, and run No. 7~11 processes in the order.

13. To save the set contents, click [Apply] button.

Note

Meaning of Odor Conditions by Level
® Reference Value 2 : Weak
® Reference Value 4 : Moderate
® Reference Value 5: Strong

® Reference Value 6 : Very strong

Delete InterLocking

You can delete registerd InterLocking.
1. Inthe left menu tab, click [Control] > [InterLocking] menu.
® The InterLocking screen is displayed.
2. InthelnterLocking list, select the group to delete, and click [Delete] button.

3. When InterLocking delete popup window appears, click [Yes] button.

® |nthe InterLocking list, the selected category is deleted.
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Time limit control

You can control the device to operate for the set time and automatically stop.
1. Intheleft menu tab, click [Control] > [Time limit control] menu.

2. Inthe group list, select the group to check the setting.

® The the corresponding group's setting status is displayed in the screen.
3. Inthe group list, you can click [Set] / [Clear] button to set the time limit operation.

4. Tostartall the registered group, click [Set All] button, and to stop all, click [Clear All] button.

Campus #1 A\ Device error o §, Network error @

< | Time limit control

Account All (2)

Group 1

Set all Clear all Delete || Edit
Ulm Time limit control : 1 Applied day of week : Mon./Tue./Wed./Thu./Fri./Sat./Sun,

Dashboard Group 1

‘ Registered device (16)

O Set
Control G 5 Type Name Address Usage time Remainin':* Operation Current t--- Set temp*+ Mode  Hot water  Group
roup
JL ’ ‘ Clear IDU  AC_UNIT: 10 oMin. 60Min. 23.0C 180T skCOOL = New gro
Eieey IDU  ACUNIT.II 11 OMin.  60Min. 23.0C | 180T  &HEAT - Newgro
E IDU AC_UNIT- 12 OMin, 60Min. m 230°C 18.0°C sk COOL = New gro--
History
IDU AC_UNIT: 13 OMin. 60Min. OFF 23.0°C 18.0°C s COOL = New gro:-
IDU AC_UNIT:- 14 OMin. 60Min. 23.0°TC 18.0°C sk COOL = New gro--
Setting
IDU AC_UNIT: 15 OMin, 60Min. OFF 23.0°C 18.0°C sk COOL - New gro--

Note

Recommended specification
® Time limited operation : No. of groups is 10

® |fitis settobeoverthe recommended specification, performance degradation may occur.

Add/edit Time limit control group
You can add and edit Time limit control group.

1. Intheleft menu tab, click [Control] > [Time limit control] menu.
® Time limit control screen is displayed.

2. Click [+ Add New Group] button.
® Add new group screen is displayed.

® During the edicting, when you select the group to edit and click [Edit] button, the following screen is displayed.
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3. Input group name.

Campus #1

Time limit control > Add new group

Group name

Continuous

. . 1 Hour N
operation time

D

Applied day of T

Tue. Wed.
week

Control

Registered device

Type

4. Select continuous operation time and applied day of week.

Thu.

Fri. Sat. Sun.

Mame Address

There is no registered device.

Register the device by selecting Edit device button.

Group

Edit Unit

Category

Description

Continuous operation time

e Press [V¥] button, and set the desired continuous operation time (1 hour ~ 4 hours)

Applied day of week

e Select checkbox to select day of week to run the time limit operation

5. To add device, click [Edit Unit] button.

® The Edit Unit popup window appears.

Edit Unit

Registered device (16)

Type

IDU

IDU

IDU

IDU

Name

AC_UNIT_10

AC_UNIT_T

AC_UNIT_12

AC_UNIT_13

Unregistered device

Group ACP[O] v
AC Smart
New group 2
4
» 0oDU[00]
New group 2
>
» ODUI[03]
New group 2
> HRV
New group 2
» AWHP

6. Inthe selectable device list, click the checkbox of the device to register and click [ 4] button.

® Fortime limited control, you can register all devices except DI, DO, ON/OFF, Chiller, and Exp.l/O device.

® To register several groups at once, click the checkbox of the group to register and click [ 4] button.

® The selected devices are added to the registered device list.

7. Wheh device registration is completed, click Edit Unit popup window's [Apply] button.

8. Click [Apply] button at the top right side.

Delete Time limit control

You can delete Time limit control group.

1. Intheleft menu tab, click [Control] > [Time limit control] menu.

® Time limit control screen is displayed.

2. Inthe group list, select the group to delete and click [Delete] button.

3. When Delete group popup window appears, click [Yes] button.




@ User Manual

Energy Usage

It describes the method to check the device's operation time, electricity usage amount, electricity usage amount(total amount over time), gas usage amount, TOE, and CO2
with values and graph.

1. Inthe left menutab, click [Energy] > [Energy Usage] menu.

® Energy usage amount screen is displayed.

Campus #1 A Device error o i Network error@
4
iy i y < 2018-01-31(Wednesday) » > Today
Account
Group Installation Trend
D- : All Trend (Min.)
Dashboard 2200
New group 1 2000
G 1800
1600
Control New group 2
1400
1200
New group 3 1000
800
New group 4 600
400
" 200
History New group 5
0
00 0ol 02 03 04 05 ©06 07 ©08 09 10 1 12 13 14 15 1 17 18 19 20 21 22 23 Hour
Q New group 6
Setting
Maximum usage amount Periodical usage amount
New group 7
2100 win. 47468 win.
Trend statistics chart [ send out
All
Name Type Periodical run time 00Hour O1Hour 02Hour 03Hour 04Hour
Total 47468 1920 1920 1920 1920 1888
AC_UNIT_00 IDU 1438 60 60 60 60 59
AC_UNIT_O1 IDU 1438 60 60 60 60 59

2. Inthe group list, select group to view.

3. Inthetop left side box, select the category to view.

Run time S
Run time

Electricity

Electricity (total amount over time)

Gas
TOE
Cco2
4. Settheviewing period.
Category Description
Day Set the desired day in mini calendar

Month Set the desired month in mini calendar

Period Set the desired period in mini calendar

Today Set today's date as the base date
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v < 2017-01-08(Sunday) 5 Today

2017 January

WED THU  FR

5. Toview the set contents, click [View] button.
® Energy usage amount of the set period is displayed.

® To save the viewed contents, click [Send Out] button.

(In AC Smart 5 Device, it is stored in USB.)

Note

® Viewing power is possible only when PDl is installed.

® If PDIlis installed, indoor unit, ERV DX, and Heating address shall be set to avoid overlapping.

® The power consumption amount appeared in the program may be a little different from the power consumption amount marked on actual bill.
® |n [Setting]-[Installing], only ACP with [Electricity Usage Amount] set can be monitored.

® Viewing gas is possible only when GDI is installed.

® The gas amount appeared in the program may be a little different from the gas amount marked on actual bill.

® |n [Setting]-[Installing], only ACP with [Gas usage amount] set can be monitored.

® Energy monitor maintains only the last 1 year's data.

® Hourly data is provided up to last 3 months.
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Energy Navigation

Energy Navigation is the function that can control [ODU capacity]/[IDU Operation Rate]/[IDU] for each level according to the power usage amount forecast and current
power usage amount to be able to manage the monthly power usage amount below the target amount.

Campus #1 A\ Device error 0 1. Network error @

Control status

< Energy Navigation

ACP
Clear il
130,000 b &
120,000
110,000
100,000 P
0000 et
80,000 -—o—o——1
= "
70,000 L e
—_—
60,000 _ e———"
50,000 -——o—o—+—"* s
40,000
30,000
20,000
10,000
0
o6 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 13 20 21 22 23 24 25 26 27 28 29 30 Day
-+~ Accumulation --- Prediction — Target
69,786 kwh 98,936 kwh 120,000 kwh
Usage Operation g~ Excess Mcnthl.\; target
Mame : Current level exceeding ratio Control method
setting status standard %)
)
AC Smart ON ON Stage 2 Prediction 80 % IDU Operation Rate (70%)
Campus #1 A Device error o I, Network error @
Control status < .. ] )
Energy Navigation Target amount setting Control Level Setting
AC Smart
Clear Control set section
* 5 kwh
{ 130,000
120,000
110,000
100,000
90,000
80,000 - ——7
: 70,000 - 3__,3__&.:.-:-"”""""’#.‘
In control 2 level operation 60,000 IS
50,000 a—a—0—""
! 20,000
| 30,000
18 3 4 5 6 7 20,000
| 10,000
0
01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Day
1 3
-~ Accumulation Prediction — Target
69,786 kwh 98,936 wwh 120,000 kwh
Level Excess standard Monthly target exceeding ratio (%) Control method
Stage 1 Prediction 70 % IDU Operation Rate (30%)
' Stage 2 Prediction 80 % IDU Operation Rate (70%)
Stage 3 Prediction 90 % IDU Operation Rate (50%)
Stage 4 Prediction 100 % IDU Operation Rate (0%)
Stage 5 Prediction 110 % IDU Operation Rate (10%)

Add target amount

You can add Energy Navigation's target amount.

1. Inthe left menutab, click [Energy] > [Energy Navigation] menu.
2. Inthe control status tab, click the group to add target amount.

3. Click [Target amount setting] button at the top right side.

® Target amount setting window appears.
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< Energy target management Cancel Apply
Input method e Direct input Decrease ratio compared to the previous year
Monthly target amount Decrease ratio
Batch input Apply
Month Target value Month Target value
1Month 60000 7Month 60000
2Month 60000 8Month 60000
3Month 60000 9Month 60000 100 %
4Month 60000 10Month | 60000
Previous year
5Month 60000 11Month 60000
6Month 60000 12Month 60000
Total 720000 kWh
4. Inputtarget amountin each month.
® Toinputinall months at once, input target amount in batch input field and click [Apply] button on the side.
5. When target amount inputis completed, click [Apply] button at the top right side.
6. When Apply notice window appears, click [Check] button.
Control Level Setting
You can set control level of Energy Navigation.
1. Inthe left menutab, click [Energy] > [Energy Navigation] menu.
2. Inthe control status tab, click the group to set the control level.
3. Click [Control Level setting] button at the top right side.
® Control Level Setting window appears.
Energy Navigation > Control Level Setting Cancel Apply
Set control execution method Manual Help
Control Level Setting + Add level
Level Excess standard Monthly target exceeding ratio (%) Control method Delete
1 Prediction v 70 % ODU capacity v 90% v 1]
2 Prediction v 80 % ODU capacity v 70% v Tﬂ
3 Prediction v 90 % 0ODU capacity v 50% v -ﬁ
4 Prediction v 1 O 0 % ODU capacity v 0% v _ﬁ
4. Select control run method setting.
Category Description




AUTO At the time of the alarm, control method set for each level is automatically executed.

Manual At the time of the alarm, you select whether to execute the control method set for each level.

5. Click Control Level Setting window's [+Add Level] button.

6. Setthe Control Level Setting categories.

Category Description

Excess Standard You can select between usage amount forecast and actual usage amount.

Monthly target excess ratio You can set in 10% unit within 70~130%

ODU capacity: You can set in 10% unit within 0~100%.
Control method IDU operation ratio: You can set in 10% unit within 0~100%.
IDU: IDU control

7. When setting is completed, click [Apply] button at the top right side.

8. When Apply notice window appears, click [Check] button.
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Peak demand control
In the control status, you can check ACP name, control method, operation method, control status, and target operation ratio.

Campus #1 A Device error o i, Network error@ ‘

Control status
<| Peak control

ACP

ON

® Current o Target

Control method = Operation method Control status Target(%)

Outdoor unit capaci 90 %

Peak control
ty control

0 20 40 60 80 100

Peak Control

Peak control is a function to set the target operation rate to limit the maximum power usage and to control total power usage not to exceed the target operation rate. To

prevent total power usage from exceeding target operation rate, cooling mode is automatically converted to wind only mode according to the priority and heating mode
automatically stops, so the power usage amount can be saved.

1. Inthe left menu tab, click [Energy] > [Peak demand control] menu.
® Peak demand control screen is displayed.
2. InACP list, select ACP to control.
® The corresponding ACP's control setting status is displayed in the screen.

Campus #1 A peviceerror @ A\ Networkerror @

Control status
< Peak control

ACP

Operation method ® Priority control ODU capacity
Shift time(Min.) * Target(%) e Current(%)
S : * | 5"
0 20 40 &0 80 100 5 8 0 %
v v
Operation status (priority) Edit group

N sl Current temperatu

Set temperature Mode
Normal Group (Normal) > re

AC_UNIT_00 [ on | 245°C 20T s cooL
High Group (High)
AC_UNIT_O1 [ on | 245°C 20T s CooL
Low Group (Very low)
AC_UNIT_02 [ on | 245°C 18.0°C % CooL
AC_UNIT_03 [ on | 245°C 18.0°C 4 COOL
3. Inthe control information display, set the desired control status.
Category Description

e Qutdoor unit capacity control: Target operation ratio is applied in the units of outdoor unit to control outdoor unit capacity operation
Operation Method ratio

e Priority control: Controls according to the priority of ACP lower level gropus

e Indoor unit's target operation ratio is displayed as bar graph

Operation rato bar _ ,
P e You candragthe bar of the graph to set the target operation ratio

Current(%) Among all of the selected ACP indoor units, it marks the % reached by the device currently in operation

Target(%) Press [A]/[¥] button to set the target operation ratio

e Press [A]/[V¥] button to set the cycle of forced operation stop in min. unit

Shift time(min.) e Youcansetto5~ 15 min. range in the units of 1 min.

Operation status It displays device name/whether operating/current temperature/set temperature/mode information

4. To apply the control setting, click [Apply] button.

® The set control status is saved.

5. Tostart the corresponding group with the set status, click the group list's [ON] button. To stop the corresponding group's operation, click the group list's [OFF] button.
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Note

To change the control settings, stop the peak control operation first. (Stop peak control = Change and apply control settings = Operate peak control)

Demand control

You can observe the power usage change trend and limit the power usage from exceeding preset contract power usage amount. When it is set to demand control, when it is
expected to exceed the contract power usage amount, it stops from the most unnecessary device and the power usage is distributed, so you can save the power usage
amount.

® |n demand control menu, you can check demand control status or edit group. But, you cannot set target operation ratio, operation switching time, and operation

control.
Campus #1 A Device errorQ i, Network error@ m ‘
Control status ¢ Peak control
AC Smart
ON “ ® AC Smart Apply
Operation method Priority control ® ODU capacity
Target(%)
90% -
Operation status
0DUL00] . Name Operation Current temperature  Set temperature Mode
AC.UNIT_00 m 20C 210C ®AUTO
0oDU[01]
AC_UNIT_O1 m 230°C 200°C ®AUTO
0DU[02]
AC_UNIT_02 m 20T 20.0°C ®AUTO
0DU[03]
AC_UNIT 03 m 23.0C 200°¢C ®AUTO
AC_UNIT_04 m 23.0°C 20.0C ® AUTO
Add/edit peak group
You can add and edit peak control group.
L. Inthe left menu tab, click [Energy] > [Peak demand control] menu.
® Peak demand control screen is displayed.
2. Click [Edit Group] button.
® Edit group screenis displayed.
RRUIESL <Peak control > Edit group Cancel Apply
oDU[00] (16)
ODU[06] (4) Group name QDU[03]
ODUI05] (16) Priority @ Very low Low Narmal High Very high
ABLIB 116} Registered device (16) Edit Unit
ODu[01] (16) Type MName Address Group
ODU[02] (16) IDU AC_UNIT_30 30
DU AC_UNIT_31 31
IDU AC_UNIT_32 32
IDU AC_UNIT_33 33
Add new p— IDU AC_UNIT_34 34
Delete group IDU AC_UNIT_35 35
Load outdoor unit group
Category Description
Group name Input the name of the group to add
Priority Select the desired priority among very low/low/normal/high/very high
[Edit Unit] Open device edit window (add or delete device list)
Registered device It displays the device list registered in the group
[Add New Group] Add group for peak control
[Delete Group] Delete the selected peak group
[Load outdoor unit group] Applied in the units of outdoor unit registerd in ACP

3. Input the name of the corresponding group in the group name input field.

4. Select the desired priority.



® The control levels are as follows: Very Low — Low = Medium — High— Very High
5. To register the device, click [Edit Unit] button.
® Edit Unit popup window appears.
5. Inthe unregistered device list, click the checkbox of the device to register and click [ 4] button.
® For peak control, only indoor units can be registered.
® To register several devices at once, click the check boxes of the devices to register and click [ ] button.

® The selected devices are added to the registered device list.

Edit Unit
Registered device (13) Unregistered device
Name Group ACP

AC_UNIT.03 New group 1 4 obuLo0]
4

AC_UNIT_04 New group 1
>

AC_UNIT_05 New group 1

AC_UNIT_06 New group 1

7. ToapplyinEdit Unit popup window, click [Apply] button.

8. Tosave the set contents, click Peak demand control screen's [Apply] button.
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Energy Unit Cost

In the Energy Unit Cost menu, you can check the Priority Mode Total Control option and the electricity and gas fee states currently set.

Note

® Energy Unit Cost is an exclusive menu for a GHP Hybrid outdoor unit. It is not available when other outdoor units are linked.

l.'.'umpu:. #1 ‘ Diirdsci @rFrar u | Metwark areor u

Emergy unit - | :
B “ Energy unit cost
Electricity tee

Comprehensive control at the prionty operation mode

Gas bee

AT sas(GHP Hhectricity{EHF

i et Frosty opetation mede

QD00

Electricity foe

Updane dabe: 2020-12-09
Electricliy feaifiavh
Bavic fee
T parid{PAamthg 1 i 3 4 5 [ T L] q hi[1] 11 12
he load L iJ i 0
[ Aadiur d I B i
ad i i o0 e

Gad fas

! T T
EEHEE DR SRou 2-UE

Gas fee (/ML Manth)
1 2 3 4 5 b ¥ i 3 il 11 12

Electricity Fee

The Electricity Fee option allows you to set the monthly fee based on the load hour.

Monthly electricity fee must be determined based on the electricity fee table.

Campus #1 ‘. Dindel e @Frar ﬁ . Metwork arror u

Energy unit cost , 2
i Electricity foe

Electricity fee

Gas f=e

Fre unit
Bacle o o
Basic fee 0]

oad type Liaht loa

wisdmm load

Time period (ko th) 1 2 & 4 5

R i
[V =Jr= R Y r=]

B

1

i
LE R
LV F=H ]

W ouh b ohoin Lh ol ohoinooh
oD WD O D A AT L D

Manmum loEc

Time perod (8lonth] 1 2 3 1 5
Light ko

Maximum lcad

1. You can edit the basic fee.

2. You can add or edit the load type.
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3. You can edit the monthly fee.

Edit Load Hour

You can edit the load hour based on the month and load type.

Load time Edit X
Time Select Month Select Select load
. 1 b Light Load hd
All (10
All v
23:00~23:59
4
00:00~00:59
8
01:00~01:59
02:00~02:59
B T
Category Description
Select Month Select a month to edit the load hours.
Select Load Select a load type for the selected month.
Select Hour Select hours to be applied to the selected month and load.

1. Select a month to edit the load hours.

2. Select aload type for the selected month.

3. Select hoursto be applied to the selected month and load, click a checkbox, and press the > button.

Note

® |f all the hours are not applied, the Apply button is not activated.
® For Monthly Fee, you can enter up to six digits, but the value cannot exceed 655.35.

® The update date is applied when you apply the Edit Electricity Fee option.

Gas Fee

The Gas Fee option allows you to set the monthly fee based on the load hour.

Monthly gas fee must be determined based on the gas fee table.

Campus #1
Erergy unit cost <o Ton
Electricity fez
Gas fee
Fesz wnit T
Monthly fee

1.00 1.00

Note

® For Monthly Fee, you can enter up to six digits, but the value cannot exceed 65.535.

® The update date is applied when you apply the Edit Gas Fee option

1.00

‘ Device error n . Metwork error n m

1.00

1.00

Update dakes 2020-12-09

1.00
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Operation History

You can view user/automatic control's operation history and the connected device's status change or error status.

1.

In the left menu tab, click [History] > [Operation History] menu.

® Operation history screen is displayed

Campus #1

i Operation history
<L}

Account

=]
Dashboard
No. Occurred time

1 2018-02-0111:53
2 2018-02-0110:1
3 2018-02-0110:1
Setting 4 2018-02-0110:1

5 2018-02-0110:M

6 2018-02-0110:1

Set the period to view.

A Device error o 1, Network error @
< 2018-02-01(Thursday) > Today
Filter : | All history v
Name Address Device type Main agent History type Detail contents Group
Campus #1 = admin Setting System setting =
AC_UNIT_00 00 IDU Schedule Control Mode: AUTO New group 1
AC_UNIT_03 03 IDU Schedule Control Mode: AUTO New group 1
AC_UNIT_04 04 IDU Schedule Control Mode: AUTO New group 1
AC_UNIT_05 05 IDU Schedule Control Mode: AUTO New group 1
AC_UNIT_06 06 IDU Schedule Control Operation: ON New group 1

Category

Description

Viewing period

e Day: Views the history of the selected date
e Today: Views today's history

In filter category, select device or history type.

® You can click the checkbox to select multiple information.

® You caninitialize the selected contents through [Initialization] button.

When device and history type selection is completed, click [Apply] button.

® The operation history of the set period is displayed.

Operating unit details displayed

Operation details (central
controller)

Operating unit details displayed

Operation details (Others than central
controller)

History of control by units other than central

ACS Monitoring of control Remote control controller (e.g. remote control/Drycontact/indoor
and outdoor units’ automated logic)
. User control details of central
Admin BMS Control by BACnet
controller
Slave controller Control by slave central controller Lonworks Control by LonWorks

ACM

User control details of central
controller

TMS EMS engine control

Control by EMS engine of TMS

Schedule

Control by central controller’s
schedule

TMS energy saving control

Control by energy saving function of TMS

Control by automatic switch

AutoChangeOver(Occupied) , TMS Mobile Control by TMS mobile user
operation of central controller
Control by temperature limit
Setback(UnOccupied) , y P TMS Web Control by TMS web user
operation of central controller
Control by peak control operation of : :
Peak control KEPCO Control by Korea Electric Power Corporation

central controller

Peak clear

Control by peak removal command of
central controller

Time limit control

Control by operation time limit
command of central controller

InterLocking

Control by device interlock command
of central controller
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InterLocking

Control by device interlock copying
pattern of central controller

Emergency situation

Control by DI1 Short of central
controller

Energy Navigation

Control by energy navigation
operation control of central
controller

Override

Control by 2-set override function of
indoor unit of central controller

Send out information

1. Inthe left menu tab, click [History] > [Operation History] menu.

® Operation history screenisd

&

isplayed
ampus #1

Operation history

i | TE
A Device error e 1, Network error @ ‘Help

Account
< 2018-02-01(Thursday) > Today
Om
] ]
Dashboard
Filter : ' All history v
{.\
Control
No. Occurred time Name Address Device type Main agent History type Detail contents Group
1 2018-02-0111:53 Campus #1 = = admin Setting System setting =
2 2018-02-0110:11 AC_UNIT_00 00 IDU Schedule Control Mode: AUTO New group 1
3 2018-02-0110:1 AC_UNIT_03 03 IDU Schedule Control Mode: AUTO New group 1
Setting 4 2018-02-0110:11 AC_UNIT_04 04 IDU Schedule Control Mode: AUTO New group 1
5 2018-02-0110:1 AC_UNIT_05 05 IDU Schedule Control Mode: AUTO New group 1
6 2018-02-0110:11 AC_UNIT_06 06 IDU Schedule Control Operation: ON New group 1
2. Setthe period to view.
Category Description

Viewing period

e Day: Views the history of the selected date
e Today: Views today's history

3. Click [Send Out] button.

® Excel File, Max 20000 EA

® |n AC Smart 5 Device, it is stored in USB.
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Energy Navigation History
You can view history of Energy Navigation alarm and control operation.

1. Inthe left menu tab, click [History] > [Energy Navigation History] menu.

® Energy navigation screen is displayed.

Energy navigation history

Mumber of events : 53 2016-12-16 ~ 2017-01-16 ~ View
Mo. Oceurred time Exceeding standard Energy warning contents Execution control option
1 2017-01-16 15:17:26 Prediction Exceeded monthly target 70% amount AUTO, ODU capacity, 90%
2 2017-01-16 15:17:21 Prediction Exceeded monthly target 70% amount AUTO, ODU capacity, Pause
3 2017-01-16 10:1746 Prediction Exceeded monthly target 70% amount AUTO, ODU capacity, 20%
4 2017-01-16 10:00:39 Prediction Exceeded monthly target 130% amount AUTO, ODU capacity, 0%
5 2017-01-12 17:39:27 Prediction Exceeded monthly target 70% amount AUTO, ODU capacity, 90%
6 2017-01-11 04:07:15 Prediction Exceeded monthly target 80% amount AUTO, ODU capacity, 70%
7 2017-01-11 00:37:15 Prediction Exceeded monthly target 90% amount AUTO, ODU capacity, 50%
8 2017-01-10 09:37:13 Prediction Exceeded monthly target 80% amount AUTO, CDU capacity, 70%
9 2017-01-10 00:22:12 Prediction Exceeded monthly target 90% amount AUTO, ODU capacity, 50%
10 2017-01-09 15:12111 Prediction Exceeded monthly target 80% amount AUTO, CDU capacity, 70%

2. Select device to view the history.
3. Setthe start date and end date of the period to view history.

4. Toview the set contents, click [View] button.

® Energy Navigation history of the set period is displayed.
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Operation Trend

Operation trend function is the function to provide the past status change of the selected device to help establishing reasonable site operation plan.

Campus #1 A\ Device error 0 i, Network error @ m

+ Add Unit < Operation trend

New group 1

< 2018-01-31(Wednesday) v > Today [ Send out

¥ AC_UNIT_00

+/ Operation

+/ Current temp.

AC#UNIT‘WOO — ON
Operation
Set temp. 24 24 24 24 34 24 24 234 31 31 21 3 34 31 3
oAl ol ol oAl ol oAl oAl oAl oAl oAl oAl oAl ol oAl ol
00-,00 0\',00 07;.00 03'.00 04:00 05:00 06:00 01',00 03:00 090 4000 3400 a0 4300 ac
Cool set temp_ gg C C C C C C C C C C C C C C O_
15
E AC_UNIT_00 10
History Heat set temp. Cettas (T - -~ — —
Yt Rt gt gt gt At gt gadt gt gt gt At gt a3t
A o 0000 400 200 300 qa00 500 gE00 700 00 qei00 400 4400 42:00 4300 A
Mode
Occupied AC_UNIT_00 — COOL
Mode = AUTO
b AC_UNIT.O1 o3y gAY gal3Y a3t a3t g3t a3t a3t a3t a3t a3t gAY a3t a3t gl

00'.00 0\:00 02'.00 0'3',00 04:00 05',00 06'.00 0‘{:00 03'.00 09'.00 \0:00 4\1',00 4\2'.00 /\3',00 AL

b ACLUNIT_02

Add Device

You can add unit to view operation trend.

1. Inthe left menu tab, click [History] > [Operation Trend] menu.

® Qperation trend screen is displayed.

2. Click [+ Add Unit] button.

® Add device screenis displayed.

3. Inthe unregistered device list, click the checkbox of the device to register and click [ 4] button.
® To register several devices at once, click the check boxes of the devices to register and click [ ] button.

® The selected devices are added to the registered device list.

4. To applyin Edit Unit popup window, click [Apply] button.

View Information

You can view the selected device's operation trend information.

1. Inthe left menu tab, click [History] > [Operation Trend] menu.

® Operation trend screen is displayed.
2. Inthe device list tab section, select the category of the device to view.

3. Select the period to view operation trend.
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< 2017-01-01 ~ 2017-01-08 & > Today

Period

Start day End day

2017 January 2017 January

MON TUE WED THU FRI SAT SUN MON TUE WED THU FRI SAT SUN
01 01

02 03 04 05 06 07 08 : 04 05 06 07 08

Category Description

[Day] button: Select the desired date in mini calendar and set as the base date
[Period] button: Set the start date and end date of the period to view

e The maximum period to view is 1 week.

[Today] button: Set today's date as the base date

Period

Send out information

You can send out the viewed device's operation trend information.

1. Inthe left menu tab, click [History] > [Operation Trend] menu.

® Operation trend screen is displayed.
2. Inthe left side category, select the category to send out and click [Send Out] button at the top right side.

(In AC Smart 5 Device, it is stored in USB.)

Note

Each device stores the following information.

® Indoor unit: operation, current temperature, set temperature, cooling set temperature, heating set temperature, operation mode, occupancy, PM10,
PM2.5, PM1.0

® ERV: operation, mode, current temperature (only for ERV DX), set temperature (only for ERV DX)
® AHU: operation, mode, set temperature, air supply temperature, air supply humidity, ventilation temperature, ventilation humidity

® Heating: Operation, Water inlet temperature, Water outlet temperature, Hot water temperature, Set temperature, Hot water set temp., Mode, Hot water
operation

® Chiller: Operation, Water inlet temperature, Water outlet temperature, Mode
® DOKIT: Operation

® DI: Operation

® DO: Operation

® Exp.l/O's Port: value

® Air purifier : Operation, Odor, PM 10, PM 2.5, PM 1.0
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Cycle

You can view indoor/outdoor unit and chiller's cycle information.

Outdoor Unit

It provides the selected outdoor unit's cycle information data.
1. Inthe left menu tab, click [History] > [Cycle] menu.

® C(Cyclescreenisdisplayed.

Campus #1 A\ Device error o i Network error@

oDU Chiller < Cycle

Account AC Smart

ODU[00] Cycle information

Q= 0DU[00]
Dashboard Master
oDu[01]
@ Address 00 DeviceType HP_SUPER4
Control 0ODU[02]
Refrigerant type R410A Mode STOP
ODU[03]
Error code 0 MICOM version 0.0
obDuU[04] Inverter1 compressor frequency 0 Inverter2 compressor frequency 0
0DUL05] Fan1 Frequency 0 Fan2 Frequency 0
Ambient temp. 220 C High pressure 0
ODU[06]
Setting Low pressure 0 Compressor suction temperature 200°C
ODU[07]
Inverter discharge temperature 300°C Liquid pipe temperature 220°C
Waste heat recovery temperature 220°C Over-cooler inlet temperature 220°7C
Over-cooler outlet temperature 220°C Outdoor unit EEV 0
Over-cooler EEV 0 Current power 0.0
Accum. power 0.0 Reset AWAY 0
INV2 HEATER 0 INV1 HEATER 0
RECEIVER QUT 0 RECEIVER IN 0
Indoor unit cycle information
. ) . Pipe out t
Name Group na Operation Mode Set tempe Fanspeed Lock Wm(.j — Air temp. LEV wipeinite emperatur Error code
me rature tion mperature
AC_UNIT--- New gro--- 210°C LOW Set Clear 23,0 C 0 2200 CHNF20) 0 E 0
AC_UNIT--- New gro- 200°TC LOW Set Clear 23.0°TC 0 220.0C 2200°C 0
Category Description
Outdoor unit cycle information Master/slave outdoor unit information display
Indoor unit cycle information Displays all indoor unit information connected to the outdoor unit

2. Inthe outdoor unit list, select the outdoor unit to check cycle information.

® The corresponding outdoor unit's cycle information is displayed.

Note

You can view only when the outdoor unit providing cycle information is installed.

Chiller

It provides the selected chiller's cycle information data.
1. Inthe left menu tab, click [History] > [Cycle] menu.
® C(Cyclescreenisdisplayed.
2. Inthe chiller list, select the chiller to check cycle information.

® The corresponding chiller's cycle information is displayed.
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oDU Chiller < Cyele

ACP 4

Screw Chiller AIR Cycle information
Scroll Chiller AIR

WView all Evaporator Compressor Condenser
Scroll Chiller WTR

Mode ik cooL Evaporator water cut temperature Q°C

Operation m Motor current A

Turbo Chiller

Screw Chiller AIR

Evaporator
Screw Chiller WTR
Flow amount OFF Refrigerant temperature 0°C
ABS Chiller
Water in temperature 0 °C Pressure 0 kgffcm?
ACP - Water out temperature 0°C = -

Compressor
Operation OFF Qutlet temperature 0°C
Inlet temperature 0°C - -
Condenser
o o OFF Condenser refrigerant saturation t 0

emperature

Outdoor air temperature 0°C Pressure 0 Kgffecm?
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Device setting

You can change AC Smart setting, add device, and change registered device's setting.

AC Smart 5 edit

You can change AC Smart setti

ng.

1. Inthe left menu tab, click [Setting] > [Installing] menu.

® Device setting screen is displayed.

Account

Q=

Dashboar

@

Control

il

Energy

History

0

Setting

Campus #1

AC Smart[00]

» 0ODU[00][00]

d

» ODuU[O1][01]

» 0ODU[02][02]

» 0ODU[03][03]

ODU[04][04]

ODU[05][05]

ODU[06][06]

ODU[071[07]

2. Indevice list, select AC Smart.

® AC Smart edit screen is displayed.

< Installing

A Device error o 1, Network error @

Send all

Select ACP/AC Smart > “Auto Setup” to search for a device or select “Add Device” to add a device.

® |ndevice edit area, you can change AC Smart setting information.

< Installing

ACSmart 5

Energy Management

Operation time

Electricity usage

amount

Gas usage amount

Comm. type

LGAP setting

2Set Auto Mode

CH1 Setting

Address Lock

Peak control ® Peak & energy navigation
‘ Clear
Set ’ Clea \
Set [ Cles ‘
LGAPI

Current status : LGAPI

Master e
IDU v
MODBUS_9600 v
Cancel v

Send all

Category

Description
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Energy Management Select among peak control / peak control and energy navigation

Operation Time Operation time collection and view Set/Clear
Electricity usage amount Electricity usage amount collection and view Set/Clear
Gas usage amount Gas usage amount collection and view Set/Clear
Communication method LGAPI / LGAPII setting
LGAP setting Communication Master / Slave setting

Press [¥] button to select main agent of 2Set automatic mode
e Central controller /indoor unit

2Set automatic mode

Press [¥] button to select communication type of the device to connect to CH1 port
e | GAP: forindoor unit, ERV, ERV DX, and Heating connection

CH1 setting ) )

e LGAP_AHU: for AHU (general, all fresh air, waste heat recovery) connection

e MODBUS_9600, MODBUS_19200: for AHU (modular air conditioner, modular all fresh air, DOAS), Exp.l/O, and chiller connection
Address lock When it is set, you cannot change address in indoor unit and ERV remote controller

Note

® Some models do not support LGAPII.

® When the controller is set as slave, register the IDU or other devices to be controlled by the corresponding controller. At this time, it should not be

registered in duplicate with other slave controllers.

3. Wheninputis completed, click [Apply] button.

4. Click [Send All] button.

Automatic setting

You can automatically search device connected to AC Smart and register.

1. Inthe left menu tab, click [Setting] > [Installing] menu.

® Device setting screenis displayed.
2. Indevice list, select AC Smart, and click [Auto Search] button.

3. Tooverwrite AC Smart device setting on the existing setting, click [Check] button.

® AC Smart device setting status is applied.

4. When automatic setting is finished, before device edit, click [Send All] button.

Note

® Automatic setting takes about 10 min.

® Some AHU (modaular air conditioner, modular all fresh air, DOAS), chiller, and Exp.l/O do not support automatic setting function.

® Exp.l/Ois activated when you check 'use' in device edit window after device registration.

Add Device

You can additionally register new device to the device list.

1. Inthe left menu tab, click [Setting] > [Installing] menu.
® Device setting screen is displayed.
2. Click [+ Add Unit] button.

® Add device screen is displayed.



Cancel Apply

Select device type to add to ACP

® ODU HRV AWHP
AHU Chiller DOKIT
DI DO EXP. 1/O
Air purifier
ACP name ACP
Address
Name
Model oDu
Capacity 3
Activate device Set ® Clear
control(Icon)
Add all EA

3. Inthedevice list, select upper level group to add device.
® When you select AC Smart in device list, you can add outdoor unit, ERV, Heating, AHU, Chiller, ON/OFF device, DI, DO, and Exp.l/O.

® |n the device list, when outdoor unit is selected, you can add only indoor units.

4. In Add device section, input the setting information of the device to add.

® According to the selected device, the setting category according to the corresponding device is displayed differently. For the setting information of each device, refer
to the next page.

5. To save the set contents, click [Apply] button.

6. Tocomplete adding device, click [Send All] button.

Note

® AC Smart 5 Slave does not support the air purifier and ODU control/monitoring.

Device edit

In device list, you can edit registered device.

1. Inthe left menu tab, click [Setting] > [Installing] menu.

® Device setting screenis displayed.
2. Indevice list, select device to edit.
3. Device setting screen is displayed.

4, Edit device settinginformation.

® According to the selected device, the setting category according to the corresponding device is displayed differently. For the setting information of each device, refer
to the next page.

5. Tosave the set contents, click [Apply] button.

6. Tocomplete device edit, click [Send All] button.

Delete Device

In the device list, you can delete registered device.

1. Inthe left menu tab, click [Setting] > [Installing] menu.

® Device setting screen is displayed.
2. Indevice list, select device to delete, and click [Delete] button.

3. When device delete popup window appears, click [Yes] button.

® |ndevice list, selected item is deleted.

4. To complete device deleting, click [Send All] button.



Setting information of each device

Setting information of each device is as follows.

*# Outdoor Unit
IDU

ERV

Heating
AHU

Chiller
DOKIT

DI/DO
Exp.l/O

+ ¥+ + + + ¥+ ¥+ + ¥

Exp.l/O's lower level setting

+ Air purifier
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Outdoor Unit
e ODU HRV AWHP
AHU Chiller DOKIT
DI DO EXP.1/0
Air purifier
ACP name ACP
Address
Name
Model oDu
Capacity 3
Activate device Set ® Clear
control{Icon)
Add all EA
Category Description
ACP name The corresponding device's upper level ACP name
Address Device address
Name Device name to be displayed in the system
e Forbatch add, it is displayed as “Name_device address” form
Model Product model name
Capacity Product capacity
Set whether to activate ODU device icon
Activate device control(lcon) e ODU deviceis displayed in Group setting, Device control, Device error and Operation history only when ODU activate device control(lcon)
is set.
Add All When checkboxes are selected, all selected devices are added
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IDU

Cancel
Select device type to add to ODU[00]
e DU
ACP name ACP
ODU name oDU[00]
Address
Name
Model by
Type “ FCU 4
Capacity 3
Add all EA
Category Description
ACP name The corresponding device's upper level ACP name
ODU name Name of the outdoor unit connected to the corresponding device

Address Device address

Device name to be displayed in the system

Name e For batch add, itis displayed as “Name_device address” form
Model Product model name
Type Indoor unit type selection

Capacity Product capacity

Add All When checkboxes are selected, all selected devices are added
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ERV
oDU ® HRV AWHP
AHU Chiller DOKIT
DI DO EXP. I/O
Air purifier
ACP name ACP
Type e HRV h
Address
MName
Model VENT
Capacity 3
Add all EA
Category Description
ACP name The corresponding device's upper level ACP name
Type ERV type selection
Address Device address
Device name to be displayed in the system
Name e :
e For batch add, itis displayed as “Name_device address” form
Model Product model name
Capacity Product capacity

Add All When checkboxes are selected, all selected devices are added
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Heating
oDuU HRW & AWHP
AHU Chiller DOKIT
DI DO EXP. I/0
Air purifier
ACP name ACP
Address
MName
Model AWHP
Capacity 3
Control method # Hot water control Water infout control All

Current Temp 1

& Water out Water in Indoor Hot water

Do not use

Current Temp 2

Water out « Water in Indoor Hot water

Do not use

Current Temp 3

Water out Water in Indoor Hot water

® Do not use

S5et temperature

Water in/out Indoor
Add all EA
Category Description
ACP name The corresponding device's upper level ACP name
Address Device address

Device name to be displayed in the system

Name e Forbatch add, itis displayed as “Name_device address” form
Model Product model name
Capacity Product capacity
Control method Select control method
Current Temp 1 Type of the current temperature to be displayed first
Current Temp 2 Type of the current temperature to be displayed second
Current Temp 3 Type of the current temperature to be displayed third
Set temperature Type of the set temperature to control

Add All When checkboxes are selected, all selected devices are added
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AHU

User Manual

Cancel
Select device type to add to ACP
oDuU HRV AWHP ® AHU
Chiller DOKIT DI DO
EXP.1/0 Air purifier
ACP name ACP
Address
Name
Model AHU
AHU Type ® Normal All outside air device Multi-fan general
Multi-fan all outside air unit DOAS(AR-DE) DOAS(AR-DR)
DOAS(AR-ND)
Additional function ¢ None Automatic ventilation Humidify
Automatic ventilation, humidification
Room Temp Air supply standard ® Ventilation standard
Add all EA
Category Description
ACP name The corresponding device's upper level ACP name
Address Device address
Device name to be displayed in the system
Name e :
e For batch add, itis displayed as “Name_device address” form
Model Product model name
AHU type Select AHU type
Additional function Select function to add
Room Temp Between air supply or ventilation, selecte the desired indoor temperature setting standard
Add All When checkboxes are selected, all selected devices are added
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Chiller

oDuU HRV AWHP
AHU @ Chiller DOKIT
DI DO EXP. I/O
Air purifier
ACP name ACP
Address
Name
Type “f  Scroll Chiller (Air Cooling) v
Add all EA
Category Description
ACP name The corresponding device's upper level ACP name
Address Device address

Device name to be displayed in the system

Name
e Forbatch add, itis displayed as “Name_device address” form

Type Select chiller type

Add All When checkboxes are selected, all selected devices are added
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DOKIT
oDuU HRV AWHP
AHU Chiller ® DOKIT
DI DO EXP. I/O
Air purifier
ACP name ACP
Address
Name
Add all EA
Category Description
ACP name The corresponding device's upper level ACP name
Address Device address

Device name to be displayed in the system

Name
e Forbatch add, itis displayed as “Name_device address” form

Add All When checkboxes are selected, all selected devices are added
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DI/DO
oDuU HRV AWHP
AHU Chiller DOKIT
e DI DO EXP. 1/O
Air purifier
ACP name ACP
Address
MName
Add all EA
Category Description
ACP name The corresponding device's upper level ACP name
Address Device address
Name Device name to be displayed in the system
e Forbatch add, itis displayed as “Name_device address” form
Add All When checkboxes are selected, all selected devices are added
Note

® DIl port can only be used for emergency purpose and cannot be configured for other purposes.

® DI1 port must always be in open state except the emergency situation.

® |f DI1 portis short-circuited, an alarm sounds and all devices linked to the port stop.
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Exp.l/O
ODU HRV AWHP
AHU Chiller DOKIT
DI DO @ EXP 1/0
Air purifier
ACP name ACP
Type ACS I/O(14) o
Address

# For detailed address range for each type, refer to [Usage (PC)] =
[Device Setting] = [EXFIO] page in the Help (User Manual).

Name
Add all EA
Category Description
ACP name The corresponding device's upper level ACP name
Type Select DeviceType

Device address

e Address Range of ACS1/0:01~F7
Address e Address Range of ACU UIO : 60 ~ 67
e Address Range of ACU UI: 70~ 77
e Address Range of ACU UO : 80 ~ 87

Device name to be displayed in the system
e Forbatch add, it is displayed as “Name_device address” form

Name

Add All When checkboxes are selected, all selected devices are added
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Exp.l/O's lower level setting

AO[01/00] Delete Apply
Whether used ® Use Do not use
ACP name ACP
Device type AO
Address 10
Name AO[01/00]
Icon == Basicicon b
1/0 Type e VOL

Signal boundary

o~10V v
Usage
e Temperature Humidity Opening Water level Operation ratio
Concentration Pressure
Unit symbol
e C F
Display boundary
Min | 0O Max | 100
Correction value
0
Category Description
Whether used Select whether to use the device
ACP name The corresponding device's upper level ACP name
Device type Device type
Address Device address
Name Device name
lcon Selecticon type
Select 1/0 type
e AO:VOL
1/0O type e Ul:BI,VOL, CUR, PT1000, NTC10K, NI1000 (But, when EXP/I0 type is ACU UIO, ACU Ul, it can be selected from Bl or VOL.)

e DO:BI
e DI: Bl

Signal boundary

Select signal boundary

Select usage of the device (Usage selection is different according to I/0O type)

Usage e Statusinformation: On/Off, short/Open, Warning/Normal, Close/Open, On/Off, Occupied/Unoccupied, 1/0
e Value information: Temperature, Humidity, Opening, Water level, Operation ratio, Concentration, Pressure
) Select unit symbol
Unit Symbol

Flexibly changed according to the usage selection

Display boundary

Max./Min. value input

Correction value

Correction value input
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Group Setting
You can add/delete management group created according to user's usage.

P— -
f_'ilI'I'IPIJ:. | ‘. DinvdeCe arrar n |, Metwark arnor n ?:'—iij"i |

L Group setting Samd all

Mew grou Delate Cancal Appl
g P FRY
e group a

Basic group

® [evices oou

AllT AC Smart

N
iy j RILAA W
iy groupd Cill_00

¥ a ERV
Air puritier

¥ ¥ B Heating
== |DuU_03
] = AHL

== |DiL)_0e
¥ i Chiller

Add Group

You can add new group.

1. Inthe left menu tab, click [Setting] > [Group Setting] menu.

® Group setting screen is displayed.

2. Selectagroup and click the Add Group button.
® Select [+ Add Sub-group] to create a sub-group.

® Select [+ Add Same-level Group] to create a same-level group.
3. Input group name in the group name input field.
4. To register new device in the device list, in the unregistered device list, click the checkbox of the device to register and click [ 4] button.
5. Tosave the set contents, click [Apply] button.

6. Tocomplete group addition, click [Send All] button.

Group edit

You can edit group.

1. Inthe left menu tab, click [Setting] > [Group Setting] menu.

® Group setting screen is displayed.
2. Ingroup list, select group to edit.
3. Edit group information.
4. To save the set contents, click [Apply] button.

5. Tocomplete group addition, click [Send All] button.

Delete group
In the group list, you can select and delete the desired group.

1. Inthe left menu tab, click [Setting] > [Group Setting] menu.
® Group setting screen is displayed.

® |nthe group list, select the group to delete and click [Delete] button.

2. When Delete group popup window appears, click [Yes] button.
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® The selected group is deleted.

3. Tocomplete group deletion, click [Send All] button.
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System Setting

You can change the system setting.

1. Inthe left menu tab, click [Setting] > [System Setting] menu.

® System setting screen is displayed.

2. Setthe system.

System setting Cance Apply
Title ACP 5
Language English A
Air quality index Global v
Day format MM-DD-YYYY v
Time format 24 T v
Temperature Celsius 0.5°C A
Set the lowest temperature 18 °C v
for COOL/HEAT
Applies only when the mode is COOL/HEAT.
Use energy navigation ® Set Clear
Power usage statistics base 1Day v
date
Category Description
Title Input the desired name in the input field

Press [¥] button to select the desired language

. .
anguage (8t=01/ English/ Espafiol/ Portugués/ Italiano/ Deutsch/ Tiirkce/ Polski/ pycckuii/ Francais/ A3/ Cestina)

Select the reference country for the fine dust level display.

Ai lity ind
Irquality index (3t=/Global/USA/FE/India)

Day format You can set the Day format. (YYYY-MM-DD / MM-DD-YYYY / DD-MM-YYYY)
Time format You can set the Time format. (12 / 24)
Temperature Press [¥] button to select the desired control temperature unit (Celsius 0.5°C / Celsius 1°C / Fahrenheit 1°F)

Set the lowest temperature for

COOL/HEAT Press [¥] button to select the desired cooling/heating lower limit temperature (16°C / 18°C)

Use Energy Navigation Select wehther to use Energy Navigation

Press [¥] button to select the desired date
Energy navigation base date e Energy navigation monthly power usage amount base date setting
e (Calculate the days to the one day before in the next month from the set date
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Use '‘Drawing' ® Set Clear

Use CO2 concentration widget ® Set Clear
Use comfort widget ® Set Clear

Use finedust widget ® Set Clear

Enable Automatic Switching and ® Set Clear

Temperature Limit

Apply damper opening formula ® Set Clear
Comfort - Season setting ® Summer Winter
Category Description
Use 'Drawing' Select wehther to use 'Drawing'
Use CO2 concentration widget When it is set, dash board CO2 concentration widget is activated
Use pleasantness widget When it is set, dash board pleasantness widget is activated
Use fine dust widget When it is set, dash board fine dust widget is activated

Enable Automatic Switching and

. Enables the automatic central control switching and the temperature limit function.
Temperature Limit

e Select whether to apply damper opening formula

Apply d ing f |
PPty damperopening formuta e When damper opening is set, it operates at OA=EA and OA+MIX=90

Winter/summer setting for pleasantness calculation

Pleasantness season settin , , ,
& When summer is set, pleasantness range is formed in lower temperature

Energy target management Set
Schedule exception date setting Set
To register schedule exception Set
device
Back up Setting Data Backup Apply backup file
System restart Restart
Send out installation status Send out
Category Description
Energy target amount setting Target energy amount setting for energy(Dashboard) management
Schedule exception date setting Set exception date for schedule setting

To register schedule exception device | Setthe device to exceptin schedule setting in advance

e Backup: backup of data to PC (In AC Smart 5 Device, it is stored in USB.)

Setting data back
citing data backup e Backup file application: overwrite data with backup file stored in PC

System restart Restart the entire system

Save installation status to PC

Send out installation status L .
(In AC Smart 5 Device, it is stored in USB.)




System time

Date setting

Time setting

2018-06-18 11:50

2018-06-18 «

A A
1 50

v v

If you change the system date or time, the system reboots and you need to log on again.

Daylight Saving Time Set ® Clear
Start date 1Month 1st Mon.Days 1:00
End date 1Month 1st Mon.Days 1:00
: Ver.1.40.0
VEISIon Copyright © 2015 - 2018 LG Electronics Inc. All right reserved.
Category Description
System time Check system time
Date setting You can set the date.
Time setting You can set the time.
Daylight saving time setting Daylight saving time (summer time) start and end date Set/Clear
Version You can check the version.

3. When setting is completed, click [Apply] button.

+ Setting the exception date
*+ Delete exception date

+ Register schedule exception device

Note

® When system time or date is changed, it can be logged out, and you need to log in again.
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Network Setting

You can set or change network information.

1. Inthe left menu tab, click [Setting] > [Network Setting] menu.

® Network setting screen is displayed.

2. Setthe network information.

Network setting Cancel Apply

IPv4 enable Setting Cance

IPv4 address setting e

If device set as DHCP, it is possible to change IF address.

IPv4 information

IP address 10.175.191.199

Subnet mask 255.255.255.0

Basic gateway 10175191 254
IPv6 enable ® Setting Cancel

IPv6 address setting Auto Configuration DHCP ® Manual

If device set as DHCF, it is possible to change IF address.

IPv6 information

IPvE address fel0udc8l:e7itfed6:cc5a /64

IP address

subnet prefix length

DNS setting e AUTO Manual

MAC address

MAC address de:81:e7-96:cc:53

Web Port Set

Part number 443

# Unusable port is a port defined as Public Port, or a port used by AC Smart 5.

Category Description

IPv4 enable IPv4 usage address Set/Clear

Check IPv4 address setting AUTO(DHCP)/Manual

IPv4 address settin
5 If you use AUTO(DHCP), the IP address may be changed. So we recommend using the manual IP address configuration.

IPv4 information Check IPv4 address

IPv6 enable IPv6 usage address Set/Clear

Check IPv6 address setting Auto Configuration/DHCP/Manual

IPv6 address settin
5 If you use DHCP, the IP address may be changed. So we recommend using the automatic or manual IP address configuration.

IPv6 information Check IPv6 address

[AUTO]: Automatically sets main DNS and secondary DNS

DNS setting :
[Manual]: User sets main DNS and secondary DNS
MAC address Check MAC address
Web Port setting Port setting (range: 2~65535)

Note

Network setting can be set in Device, and only some settings may be changed in Web.

3. When setting is completed, click [Apply] button.
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Error Notice Setting

You can set or change error notice.

1. Inthe left menu tab, click [Setting] > [Error Notice Setting] menu.

® Error notice setting screen is displayed.

2. Settheerrornotice.

Error notice setting Cancel Apply

e-mail usage setting Set ® Clear
e-mail title
Receiving e-mail address

Sending cycle when error 60Min.
occurs

Repeat sending when error

Once Repeat
occurs
Automatic daily error- Set Clear

notification mail

Category Description

e-mail usage setting Selection of set/clear of whether to send the error occurred device's address and error No. through e-mail
e-mail title e-mail title setting
Receiving e-mail address Input receiving e-mail address

Sending cycle when error occurs Set transmission cycle in case of error (10/20/30/40/50/60 min.)

Once: Sending once same error alarm when error occur.

Repeat sending when error occurs ,
Repeat: Sending same error alarm repeatly every cycle.

Automatic daily error-notification

i Automatic sending of e-mail once a day when no error occurs
mai

3. Tosave the set contents, click [Apply] button.

Note

Before e-mail usage setting, check the following categories.
® [Setting] > [Network setting]'s DNS server shall be set.

® [Setting] > [Administrator setting]'s mail server and sending e-mail shall be set.
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Administrator Setting

You can set or change the user management environment when the user logs in with manager authority.
1. Inthe left menu tab, click [Setting] > [Administrator Setting] menu.

® Administrator setting screen is displayed. You can change the manager information or set the system usage environment.
Administrator setting

Cancel

Set password

Current password
New password

Verify
new password

Set receiving e-mail

E-mail

Lé./{.l".'ll.'.I |'| E o

you add 'new InterLocking’, if you select Send e-mail with output condition You can receive InterLocking execution
information to the set manager e-mail.

Set mail server

Connection test
SMTP Server

# While editing the email server settings or the incoming/outgoing email settings, you cannot perform [Test Connection]. Click
the [Apply] button to save the changes, and then try it again.

W T

o perform [Test Connection] in the email server settings or to receive/send emails through the central controller, you first
need to set the [Metwork setting] > [DMNS setting].
Set sending e-mail

ID

Password

# You need to save the mail server (SMTP server) ID and password that connection

mail server.

test succeeded to send e-mail through


file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/Userguide.html

Set menu

+ Dash board

+ Control

v Device control v Schedule control v InterLocking v Time limit control

Hotel Solution (BACnet)

+ Energy

+* Energy Usage + Energy Navigation + Peak demand control

~ History

~* Operation history ~ Energy navigation history +* Operation trend v Cycle

v Set

v Installing + Group setting + System setting + Network setting +| Error notice setting
v Administrator setting v Additional user setting + Screen Setting + Advance Setting

v TMS Setting + BACnet/Modbus Setting

Category

Description

Set password

Set the password to use during login

e Current password: Input password used currently for login

e New password: Input new password

e New password verification: Input the same new password one more time

Set receiving e-mail

Input e-mail address

Set Mail server

Manager mail server setting

e SMTP server: Input SMTP server address

e Port: Input port No.

e Connection test: Input mail account test (network shall be connected)

Set sending e-mail

e |D:InputuserID
e Password: Input user password

Set Menu

Click checkbox to select the desired manager menu (you can select multiple)

e Dashboard

Control: device control, schedule control, InterLocking, Time limit control, Hotel Solution(BACnet)

Energy: Energy usage, Energy Navigation, Peak demand control

History: operation history, Energy Navigation history, operation trend, cycle

Setting: Installing, Group setting, System setting, Network setting, Error notice setting, Administrator setting, Additional user setting,
Advance Setting, TMS Setting, BACnetModbus Setting

2. Tosave the set contents, click [Apply] button.
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Additional User Setting

You can manage the additional user list when you login with manager authority.

1. Inthe left menu tab, click [Setting] > [Additional User Setting] menu.

® Additional user setting screen is displayed. You can add user or edit or delete registered user information.

Additional user setting

General user list Add user
ID E-mail Group authority Edit Delete
Tester tester@lge.com Basic group ™ -ﬁ

Add User

You can add secondary manager and general user.
1. Inthe left menu tab, click [Setting] > [Additional User Setting] menu.

® Additinal user setting screen is displayed.

2. Click [Add User] button.

® Add user screen is displayed.

3. Seteach category.

Add user Cancel
Info Set password
User authority '® Secondary manager General user ID
(During the general user setting, only indoor unit easy
controls are provided) New password

Verify
new password

Group authority = Menu authority

Device control + Schedule control v InterLocking + Time limit control Hotel Solution (BACnet)

+ Energy

+ Energy Usage

+ History report

+ QOperation history

Category Description

[User authority]
Info e Secondary manager: Provides authority assigned menu
e General user: Provides only indoor unit simple controls

[ID]: input ID to use
Set password [password]: input password to use
[Verify password]: input password to use again

Assign additional user's group authority

G Authorit
roup Authority e When group is selected, only the corresponding group can control
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Menu Authorit ASssign menu authority used by additional user
y e Forgeneral user, only [Control]-[Device Control], [Setting]-[Additional User Setting] menu authorities are assigned

4, When setting is completed, click [Apply] button.

Delete User

You can delete registered user.

1. Inthe left menu tab, click [Setting] > [Additional User Setting] menu.
® Additinal user setting screen is displayed.
2. Click [Delete] button of the user to delete.

® Delete user screen is displayed.

3. Click [Yes] button
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Screen Setting

You can set product screen related usage environment.
1. Inthe left side menu tab, click [Setting] > [Screen Setting] menu.

® Screen setting screen is displayed.

2. Setscreeninformation.

Screen Setting Cancel Apply
Use Turn off Monitor ® Set Clear
Time before Turning off the 10Min. v
Monitor (Minute)
Category Description
, e Monitor OFF usage: use of monitor power OFF function Set/Clear
Screen saver setting . . : : . : ,
e Monitor OFF standby time (min.): set standby time until monitor power OFF (10/20/30/40/50/60 min.)

3. When setting is completed, click [Apply] button.
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Advance Setting

You can set functions required for device operation.

1. Inthe left side menu tab, click [Setting] > [Advance Setting] menu.

® Advance Setting screen is displayed.

Advance Setting Cancel Apply

Set connected device

Cycle monitor ® Set Clear
Cycle control ® Set Clear
Slave controller ® Set Clear
Slave controller lock Set ® Clear
Configuring DI1 Port Normal ® Open Short
Status
Differential 0.5 %

Outdoor Unit Qil-Return Operation

Use Set ® Clear
Type Concurrent Sequential o
Time Daily o clock

Category Description
e Qutdoor unit cycle monitoring: set whether to use cycle information monitoring
e Qutdoor unit cycle control: set whether to run cycle control
, e Slave controller: set whether slave controller control is possible
Set connected device . . : o :
e Slave controller lock: set whether slave controller control is possible for indoor unit with all lock set (Use: Slave controller control is not

possible)
e Configuring DI1 Port Normal Status: Configures the DI1 port normal status.

Differential Press [¥] button to set temperature difference for automatic switching operation

e Set whether to run Outdoor Unit Oil-Return Operation
e Set outdoor unit oil recovery to Concurrent/Sequential operation.
Outdoor Unit Oil-Return Operation - Concurrent operation: Operates outdoor unit oil recovery at the same time.
- Sequential operation: Operates outdoor unit oil recovery sequentially at a 10-minute interval
e Press [A]/[V¥] button to set Outdoor Unit Qil-Return Operation time

2. Tosave the set contents, click [Apply] button.


file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/Userguide.html

@ User Manual

TMS Setting

You can set remote service that can manage the system remotely.

1. Inthe left side menu tab, click [Setting] > [TMS Setting] menu.

® TMS Setting screen is displayed.

TMS Setting Cancel Appl

TMS configuration £ g

et ST = N
. L
F

TMS 3.0 should be set after checking with a professional TMS engineer.

Information TMS service

TMS server address tms2.lge.com
TMS server port 23
Update Cycle (Second) 10Seconds

+ =

LS
[¥]

-k
o |

ODU Cycle monitoring boost

ODU Cycle monitoring boost should be set after checking with a professional TMS engineer.

Site information

Site address

Site name

Site code Request a site code 0000000000

Category Description

e Set whether to use remote service

e Sets the server type for remote service.
- [TMS 2.0] button : Connect to TMS 2.0 server
- [TMS 3.0] button: Connect to TMS 3.0 server

TMS configuration

e Service server address: input remote service server address

e Service server port: input remote service server port number

Information TMS service e Update cycle (sec.):Press [¥] button to select remote service update cycle
10/30/60/90/120 seconds

e ODU Cycle monitoring boost: Sets whether to ODU Cycle monitoring boost

e Site address: remote site address input
Site information e Site name: input remote site name
e Site code: Press [Request a site code] button to input site code

2. Tosave the set contents, click [Apply] button.
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BACnet/Modbus Setting

Guide on BTL authentication

You need to set BACnet to Type C to make the devices operate using the functions authenticated by BTL.

BACnet Type A/B exists to maintain compatibility with existing products. If you set BACnet to Type A/B, the devices may use the functions not authenticated by BTL,
making them to operate differently from the standard.

Operation method according to BACnet type

- Type A: It creates multiple devices, and the objects are included in the device of each equipment. Multiple devices respond using the same MAC address for their
physical addresses.

- Type B: It creates multiple devices, and the objects are included in the device of each equipment. Devices respond with unique physical addresses.

- Type C: It creates only one device, which includes all objects.

¢ Caution: If you change the type, the device number may be changed, making it necessary to perform additional engineering with the BMS.

You can change BACnet/Modbus Setting.

1. Inthe left side menu tab, click [Setting] > [BACnet/Modbus Setting] menu.

® BACnet/Modbus Setting screen is displayed.

2. Set BACnet/Modbus information.

BACnet/Modbus Setting Cancel

BACnet enable et ® Clear

Temperature Unit Setting

Device ID Setting

Metwork Number Setting

Register as Foreign Device

Only Monitoring Setting

BACnet Port Setting

BACnet Type Setting

Time sync setting

Modbus TCP enable Set

® Clear
Vnet Number Setting
Category Description
BACnet enable BACnet enable Set/Clear
Temperature unit setting Select temperature unit type (°C/°F)
Device ID setting to designate Device Instance Number
e Air conditioner: Device ID
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Device ID setting

ERV: DeviceID +1

AHU: Device ID +2

Outdoor unit cycle information: Device ID + 3
Heating: Device ID + 4

Normal: Device ID +5

Network Number Setting

Network Number Setting

Register as Foreign Device

Foreign Device Set/Clear

Only Monitoring setting

Only Monitoring Set/Clear

BACnet Port setting

BACnet Port setting

BACnet Type setting

BACnet Type selection (A/B/C)

Time sync setting

Time sync setting Set/Clear

Modbus TCP enable

Modbus TCP enable Set/Clear

Vnet Number setting

Vnet Number setting to use Modbus TCP function
Set Vnet Number value operates as Modbus TCP's Slave ID Address

When setting is completed, click [Apply] button.
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Usage (Mobile, Tablet)

* Logln/LogOut
=+ Dashboard
=+ Device Control

=+ Schedule Control
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You can access to the product with IP address in internet address window to use various central control functions.

Note

® Chrome browser is recommended for web control.

® For access to web, IP address needs to be set.

Login
Login method is as follows.
1. Pleaseinput IP address of the product in the internet address window.

2. InputID and password in the login window and click [Login] button.

LogOut

Logout method is as follows.

1. Inthe menu, click [LogOut] button.

AC Manager 5 Help

admin Logout

E_= Dashboard

Device control

Schedule Control
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You can check the current operation status and energy usage trend of the equipment installed in the product.

Operation status

It describes the dash board's current operation status tab composition and functions.

= Dashboard

Dashboard

Operation status Energy LD

Average 2 3 O

Operation status
All group status v

® ON 64

OFF a8 Today's Schedule

® Error 0 _®

00:00 Schedule 1

05:00 Schedule 1 _@

View detail operation status v

Environment status

/‘\ Maximum InterLocking
24.5

InterLockin
2 3 . 3 Minimum _® g
Average 230 _@

All group status v

Today's Schedule

No. Category Contents

Check operation status (start/stop/error) of the equipment installed in the product

[group]
@ Operation status e Checking of operation status of each management group designated by user

[device]
e Checking of operation status of each device

@ Environment status Checking of average indoor temperature, Max./Min. indoor temperature and group
® Today's Schedule Checking today's schedule list
@ InterLocking Checking of InterLocking list

Energy

It describes the dash board's energy tab composition and functions.

= Dashboard — Dashboard — Dashboard
Operation status Energy O -
Gas usage amount T 0
Energy usage trend This month 2005
Electricity Gas o Accumulation
0
Prediction _© Continuous operation time
® Today's usage amount
Yesterday's usage amount O o 0
- This month — : PN} AC_UNIT_30 46h13m
40 1500
4 £ ACUNIT_31 46h13m
I Total energy usage amount
. i 1
00 01 02 03 04 05 c AC_UNET_BZ 46 h13 m
Electricity usage amount 9 @ ooy
ty usag ; Prediction °© H® Energy Navigation
0 ) 0
This month i Control Stage 4
Prediction 0 _® —@
Used 265.7 % of the current monthly goal
O 0 ODU capacity
| p— - g Continuous operation time <)
1500 Safety 1 2 3 n
) AC_UNIT_30 46h13m
No. Category Contents

Energy usage trend Checking of daily, monthly, and yearly trend of electricity/gas usage amount
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@ Electricity usage amount Checking of electricity usage amount accumulation, forecast, and goal
® Gas usage amount Checking of gas usage amount accumulation, forecast, and goal
@ Total energy usage amount Checking of total energy usage amount accumulation, forecast, and goal
® Continuous operation time Checking of continuous operation time rank of indoor unit
® Energy Navigation Check energy navigation status

Environment status

It describes the composition and functions of dash board environment status tab

— Campus #1
Operation status Energy Environment status
CO:z Monitoring
€& Good
Good: 16EA Normal: OEA :
Bad: OEA Severe: OEA
View by Device
Comfort Level Monitoring
© Good
Average Comfort 0
Good Normal ( : )

0 EA Group 0 EA Group
Bad

0 EA Group

View by Group v

Fine Dust Monitoring
(<) PM25 5

Bad

Average Fine Dust 67.6 _®
Good Normal

8 EA 11EA
Bad Severe
14 EA 16 EA

View by Device

No. Category Contents
@ CO2 monitoring Check COz2 status of registered ERV

@ Comfort Level Monitoring Check registered indoor unit's pleasantness status

® Fine dust monitoring Check registered indoor unit, air purifier's fine dust status

Fine dust is classified to PM10, PM2.5, and PM1.0, and it indicates each status and concentration
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Device Control

It describes the method to control the device and to monitor the device status.

[Screen]

=+ Screen Structure and Function

[Control Window]

=+ Control of Each Device

=+ Device Information
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Screen Structure and Function

1. Intheleft menu tab, click [Control] > [Device Control] menu.

® The device control screen is displayed.

— Device control

Basic group Neue Gruppe 1

-
@ w v 2 F®

230 300
230 300 [
230 9300+

No. Category Contents
@® Group Information Group name and group location

@ Filtering Device category filtering

® Multi-select Select multiple devices when it is clicked

@ Device section Check the information of the devices set in the group
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Control of Each Device

When a device is selected in the device section, control window is created as in the following screen. Through the control window, you can control the selected device.

Device control

AC_UNIT_00

Control

Operation

DRY

Air Cleaning

Occupied

Note

® The detail control boundary for each device may be different from the actual device, so make sure to refer to the corresponding device's manual.
® Chiller interface is an optional function, and you need to separately purchase the option for chiller interface.

® ACS /0 devices may have different control tool name, unit, upper limit, lower limit, etc. according to the setting.

Detail controls for each device

=+ Qutdoor Unit

=+ |IDU
IDU (2Set)

ERV

ERV DX

Floor mounted vent
Heating

AHU

Scroll chiller

Screw chiller

+ + + + ¥+ ¥ + +

Turbo chiller

+ Scroll Chiller Mini
*# Absorption Chiller
+ DOKIT

+ DO

+ AO

+ Air purifier
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Outdoor Unit
oDuU[01]
Control Info.
Outdoor unit capacity control
Clear
Smart load control(SLC) setting
O Level
Low noise mode
Set
Defrost mode
O Level
ODU Refrigerant Noise Reduction
setting
O Level
Apply
Category Contents
Outdoor unit capacity control ® Press[V] button to set operation rate (%)
Smart load control function e Press [A]/[V¥] button to set smart load control stage (Ostage, 1stage, 2stage, 3stage, 4stage)
Low noise operation e [Set/Clear] button: outdoor unit low noise operation Set/Clear
Defrost mode e Press [A]/[¥] button to set defrost mode stage (Ostage, 1stage, 2stage, 3stage)
ODU Refrigerant Noise Reduction setting e Press[A]/[¥] button to set outdoor unit refrigerant noise reduction stage (Ostage, 1stage, 2stage)

Note

In the central controller, if 'outdoor unit low noise operation' is used, in the installed indoor unit's remote controller, you need to set [Installer setting] > [Low
noise mode] to 'ODU'. (Default value 'ODU')
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IDU

AC_UNIT 00
Control

Operation

Air Cleaning

.

Set temp.

21.0 °C

HIGH AUTO

Set

16.0-~-30.0 ("C)

Set temp range

30.0 °C

AC_UNIT_00

Control

Set temp range

AC_UNIT_00 AC_UNIT_00

Control Control

16.0~30.0 ("C) Set Clear

Comfortable Power Saving

AutoChangeOver({Occupied)

30.0 °C

Set Clear

1 Level

Lower/Upper temp. 20.0~27.0 ("C)

16.0 °C

Human detection mode - ON/OFF

27.0 °C

Filter change alarm

Clear

learned power saving

Set

HardLock

20.0 °C

Human detection mode -

Temperature power saving

Set

Mode lock
Fan speed

MED HIGH AUTO

Clear Set

Human detection mode -

Unoccupied time setting(minute)

> 10

Human detection mode - Direct

wind

Set

Human detection mode - Indirect

wind

Set

Comfortable Power Saving

Setback{UnOccupied)

Set
Temp lock

Combination heating Control

Cool start

Set Clear

Clear

Mode

Clear AutoChangeOver(Occupied)

40.0 °C

Set Clear

AUTO

Lower/Upper temp. 20.0~27.0 (°C) | Heat start

Heat Pump

270 C 6.0 °C

Category Contents
, e [ON] button: starts the device operation
Operation : :
e [OFF] button: Stops the device operation
e [COOL] button: Swtiches to cooling mode
e [HEAT] button: Switches to heating mode
Mode e [FAN] button: Air purification operation. When FAN is selected, set temperature is not applied to the device
e [DRY] button: Removes moisture during rainy season or when humidity is high. When DRY is selected, set temperature is not
applied to the device
e [AUTO] button: Switches to automatic mode
Air cleaning control only for air cleaning function supporting indoor unit
e Air cleaning single operation
1) Inindoor unit stop state, in case of air cleaning [Set], air cleaning single operation with wind only (automatic wind)
(During air cleaning single operation, mode lock and wind amount lock are not checked)
2) During air cleaning single operation, in case of operation [OFF] or air cleaning [Clear], air cleaning is cancelled to previous
mode and previous wind amount
Air cleaning (But, in case of mode or wind amount control together, control is done with controlled mode and wind amount)
e Air cleaning additional operation
1) Inindoor unit stop state, in case of operation status [ON] and air cleaning [Set], in current mode, air cleaning additional
operation
2) In indoor unit operation state, in case of air cleaning [Set], in current mode, air cleaning additional operation
3) During air cleaning additional operation, in case of operation [OFF], operation stops
4) During air cleaning additional operation, in case of air cleaning [Clear], air cleaning is cancelled
Set temperature Press [A]/['¥] button to set the desired temperature
Wind strength setting
e [LOW] button: Set the fan speed to slow
Fan speed e [MED] button: Set the fan speed to normal
e [HIGH] button: Set the fan speed to fast
e [AUTO] button: [LOW]-[MED]-[HIGH] automatic switching
Swing e [Set/Clear] button: Set/Clear the Swing function

Set temp range

When user set the desired temperature individually, the desired temperature outside the designated temperature boundary
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cannot be set

Human detection mode - ON/OFF learned power
saving

Only for human detection mode - supporting indoor unit, human detection mode - control
e [Set/Clear] button: human detection mode - ON/OFF learned power saving Set/Clear

Human detection mode - Temperature power
saving

Only for human detection mode - supporting indoor unit, human detection mode - control
e [Set/Clear] button: human detection mode - temperature power saving Set/Clear

Human detection mode - Unoccupied time
setting(minute)

Only for human detection mode - supporting indoor unit, human detection mode - control
Set empty decision time to 5, 10, 15, 30, 60, or 90 min.

Human detection mode - Direct wind

Only for human detection mode - supporting indoor unit, human detection mode - control
e [Set/Clear] button: human detection mode - direct wind Set/Clear

Human detection mode - Indirect wind

Only for human detection mode - supporting indoor unit, human detection mode - control
e [Set/Clear] button: human detection mode - indirect wind Set/Clear

Comfortable Power Saving

e [Set/Clear] button: Comfortable Power Saving function Set/Clear
e You can press [A]/[V¥] button to set stage
Only when indoor unitis in cooling operation, Comfortable Power Saving control is possible

Filter replacement alarm

e [Clear] button: in case of filter replacement alarm, it cancels filter replacement alarm

HardLock e [Set/Clear] button: Set/clear HardLock so that user cannot control any function with individual remote controller
Mode lock e [Set/Clear] button: Set/clear lock so that user cannot control mode setting with individual remote controller

Fan lock e [Set/Clear] button: Set/clear lock so that user cannot control Fan speed setting with individual remote controller
TempLock e [Set/Clear] button: Set/clear lock so that user cannot control temperature setting with individual remote controller

Auto change over(Occupied)

Itis a function to automatically switch to cooling operation if indoor temperature exceeds upper limit temperature, to heating
operation if it is less than lower limit temperature, and to wind only operation if it is between upper limit temperature and lower
limit temperature (supported only in outdoor unit with both cooling/heating)

e [Set/Clear] button: Set/clear Auto change over(Occupied)

Lower /Upper temp.

Auto change over(Occupied)'s lower limit temperature and upper limit temperature setting

Auto change over(Occupied) Fan speed

Select the Fan speed value to set in the indoor unit during Auto change over(Occupied) operation
e [LOW] button: Set the fan speed to slow

e [MED] button: Set the fan speed to normal

e [HIGH] button: Set the fan speed to fast

e [AUTO] button: [LOW]-[MED]-[HIGH] automatic switching

Function to maintain the temperature of the space where the device is installed in certain boundary (Only supported by

Setback(UnOccupied) cooling/heating simultaneous type outdoor unit)
e [Set/Clear] button: Set/clear the Setback(UnOccupied)
Cool start Press [A]/[¥] button to set the cooling operation start temperature(21°C~40°C)
Heat start Press [A]/[¥] button to set the heating operation start temperature(1°C~20°C)

Combination heating control

(Supported for certain indoor and outdoor units only)
[Set/Clear] button : Activates/deactivates control based on outdoor temperature.

Mode

It is activated only when combination heating control is set.
e [AUTO] button : Sets the control mode to auto.
e [Manual] button : Sets the control mode to manual.
You can activate/deactivate control of the heat pump and the heater. You cannot deactivate control of both the heat pump

and the heater.

Temp. 1

Itis activated only in the auto mode.

You can set Temp. 1 for the outdoor temperatures. According to the set temperatures, the heat pump and the heater operate
automatically.

Press [A]/[V¥] to set Temp. 1 (-23°C-16°C).

Temp. 2

Itis activated only in the auto mode.

You can set Temp. 2 for the outdoor temperatures. According to the set temperatures, the heat pump and the heater operate
automatically.

Press [A]/[V¥] to set Temp. 2 (-23°C-51°C).

Heat pump

Itis activated only in the manual mode.
[Set/Clear] button : Activates/Deactivates heat pump control.

Heater

Itis activated only in the manual mode.
[Set/Clear] button : Activates/deactivates heater control.
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IDU (2Set)

When 2Set function supporting outdoor unit/indoor unit/remote controller are used and in [Setting] > [Installing], if ACP''s 2Set automatic mode is selected as IDU, indoor
unit 2Set control window is generated on the right side as in the following screen.

AC_UNIT_00 AC_UNIT_00 X AC_UNIT_00 AC_UNIT_00

Control

Control Info Control Info
5 10 15 60 90

Control

Operation Human detection mode - On/Off

Power saving

Lowest/Highest Limits for Cooling
Temperature 10.0~37.5 (") Set
Human detection mode -
37 5 uc Temperature power saving

Human detection mode - Direct

wind
.

Human detection mode - Indirect

wind
.

Comfortable Power Saving

Em -

Set Clear

Human detection mode -
10 0 nc Unoccupied time setting(minute)

5 10 lﬁﬁﬂﬂﬂ

Air Cleaning

Lowest/Highest Limits for

Occupied Heating Temperature4.0~32.0 (°C) H!Jrgan detection mode - Direct
win
o
32 0 nc Set Clear 1 LEVEI
Cool set temperature )
- Human detection mode - Indirect
wind Filter change alarm
30.0 °C
| . o
Comfortable Power Saving HardLock
Heating set temperature
“ Combination heating Control
Mode lock “ Clear
HIGH AUTO
Set
1 Level Mode
Lowest/Highest Limits for Cooling Fan lock AUTO
Temperature 10.0~-37.5 (*C)
Filter change alarm Set TR
Human detection mode - ON/OFF
37.5 °C learned power saving Clear Temp lock Set
Apply Gk
Category Contents
Oberation e [ON] button: Starts the device operation
P e [OFF] button: Stops the device operation
e [COOL] button: Swtiches to cooling mode
e [HEAT] button: Switches to heating mode
Mode e [FAN] button: Air purification operation. When FAN is selected, set temperature is not applied to the device

e [DRY] button: Removes moisture during rainy season or when humidity is high. When DRY is selected, set temperature is not
applied to the device
e [AUTO] button: Switches to automatic mode

Air cleaning control only for air cleaning function supporting indoor unit

e Air cleaning single operation
1) In indoor unit stop state, in case of air cleaning [Set], air cleaning single operation with wind only (automatic wind)
(During air cleaning single operation, mode lock and wind amount lock are not checked)
2) During air cleaning single operation, in case of operation [OFF] or air cleaning [Clear], air cleaning is cancelled to previous
mode and previous wind amount

Air cleaning (But, in case of mode or wind amount control together, control is done with controlled mode and wind amount)

e Air cleaning additional operation
1) In indoor unit stop state, in case of operation status [ON] and air cleaning [Set], in current mode, air cleaning additional
operation
2) In indoor unit operation state, in case of air cleaning [Set], in current mode, air cleaning additional operation
3) During air cleaning additional operation, in case of operation [OFF], operation stops
4) During air cleaning additional operation, in case of air cleaning [Clear], air cleaning is cancelled

Function to set the space with the corresponding indoor unit as occupied or empty
Occupancy e [Occupied] button: occupied setting
e [Unoccupied] button: empty setting

Cooling set temperature Press [A]/[¥] button to set cooling set temperature

Heating setting temperature Press [A]/[¥] button to set heating set temperature
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Cooling lower limit/upper limit temperature

Cooling lower limit temperature and upper limit temperature setting

Heating lower limit/upper limit temperature

Heating lower limit temperature and upper limit temperature setting

Wind strength setting
e [LOW] button: Set the fan speed to slow

Fan speed e [MED] button: Set the fan speed to normal
e [HIGH] button: Set the fan speed to fast
e [AUTO] button: [LOW]-[MED]-[HIGH] automatic switching
Swing e [Set/Clear] button: Set/Clear the Swing function

Human detection mode - ON/OFF learned
power saving

Only for human detection mode - supporting indoor unit, human detection mode - control
e [Set/Clear] button: human detection mode - ON/OFF learned power saving Set/Clear

Human detection mode - Temperature power
saving

Only for human detection mode - supporting indoor unit, human detection mode - control
e [Set/Clear] button: human detection mode - temperature power saving Set/Clear

Human detection mode - Unoccupied time
setting(minute)

Only for human detection mode - supporting indoor unit, human detection mode - control
Set empty decision time to 5, 10, 15, 30, 60, or 90 min.

Human detection mode - Direct wind

Only for human detection mode - supporting indoor unit, human detection mode - control
e [Set/Clear] button: human detection mode - direct wind Set/Clear

Human detection mode - Indirect wind

Only for human detection mode - supporting indoor unit, human detection mode - control
o [Set/Clear] button: human detection mode - indirect wind Set/Clear

Comfortable Power Saving

e [Set/Clear] button: Comfortable Power Saving function Set/Clear
e You can press [A]/[V¥] button to set stage
Only when indoor unitis in cooling operation, Comfortable Power Saving control is possible

Filter replacement alarm

e [Clear] button: In case of filter replacement alarm, it cancels filter replacement alarm

HardLock e [Set/Clear] button: Set/clear HardLock so that user cannot control any function with individual remote controller
Mode lock e [Set/Clear] button: Set/clear lock so that user cannot control mode setting with individual remote controller

Fan lock e [Set/Clear] button: Set/clear lock so that user cannot control Fan speed setting with individual remote controller
TempLock e [Set/Clear] button: Set/clear lock so that user cannot control temperature setting with individual remote controller

Combination heating control

(Supported for certain indoor and outdoor units only)
[Set/Clear] button : Activates/deactivates control based on outdoor temperature.

Mode

It is activated only when combination heating control is set.

e [AUTO] button : Sets the control mode to auto.

e [Manual] button : Sets the control mode to manual.
You can activate/deactivate control of the heat pump and the heater. You cannot deactivate control of both the heat pump and
the heater.

Temp. 1

Itis activated only in the auto mode.

You can set Temp. 1 for the outdoor temperatures. According to the set temperatures, the heat pump and the heater operate
automatically.

e Press[A]/[V¥]toset Temp.1(-23°C-16°C).

Temp. 2

It is activated only in the auto mode.

You can set Temp. 2 for the outdoor temperatures. According to the set temperatures, the heat pump and the heater operate
automatically.

e Press[A]/[V¥]toset Temp. 2 (-23°C-51°C).

Heat pump

It is activated only in the manual mode.
e [Set/Clear] button : Activates/Deactivates heat pump control.

Heater

It is activated only in the manual mode.
e [Set/Clear] button : Activates/deactivates heater control.

Note

2set automatic mode

® Only with 2Set automatic mode supporting indoor/outdoor air, the corresponding function can be used. (For whether each device supports 2Set, please
refer to the manual of the corresponding device.)

® Override is a function that can be set from remote controller. For override function related contents, please refer to remote controller manual.

® |n 2Set automatic mode, along with Auto icon, product's actual operation mode (cooling, heating) status is displayed.

Occupancy

® If occupancy sensor is interlinked to indoor unit, setting from the central control has priority over the corresponding occupancy sensor. For occupancy
sensor related contents, please refer to indoor unit or Dry Contact manual.

® When occupied setting is changed, automatically set cooling set temperature and heating set temperature are the most recently run schedule's cooling
set temperature and heating set temperature, and if there is no previously run schedule, it is set to default value.

(Example)

09:00 - 12:00: occupied / cooling set temperature 27°C [ heating set temperature 18°C
12:00 - 13:00: occupied / cooling set temperature 29°C / heating set temperature 16°C
13:00 - 15:00: occupied / cooling set temperature 26°C / heating set temperature 19°C



If it is empty without schedule after 15:00, cooling set temperature is 29°C and heating set temperature is 16°C, and if it is occupied, cooling set
temperature becomes 26°C and heating set temperature becomes 19°C.
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ERV

VENT_UNIT 0A

Control

Operation

ON

Mode

Fan speed

HIGH  Super

Filter replacement alarm

Clear

Category Contents
_ e [ON] button: starts the device operation

Operation : .
e [OFF] button: Stops the device operation
e [NORMAL] button: Discharged air ventilates without going trough the electric heat exchanger

Mode e [HEX] button: Both air supply/discharge ventilates through the electric heat exchanger

e [AUTO] button: Switches to four seasons mode
Wind strength setting
e [LOW] button: Set the fan speed to slow
e [HIGH] button: Set the fan speed to fast
e [SUPER] button: Set the fan speed to Max. speed

Fan speed e [AUTO] button: [LOW]-[HIGH]-[SUPER] automatic switching

- User setting is impossible

- When Drift/Quick is set, [AUTO] Fan speed is selected

- When Drift/Quick is cleared, [HIGH] Fan speed is selected

- During [AUTO] operation, when [LOW]/[HIGH]/[SUPER] is selected, Drift/Quick function in operation is cleared

Filter replacement alarm

e [Clear] button: in case of filter replacement alarm, it cancels filter replacement alarm

Additional function

e Quick [Set/Clear] button: Set/clear Quick function (When Quick function is selected, Drift function is cleared)
e Drift [Set/Clear] button: Set/clear Drift function (When Drift function is selected, Quick function is cleared)
e Heater [Set/Clear] button: Set/clear heater function

Midnight air cooling(NTFC)

e [Set/Clear] button: Set/Clear Midnight air cooling(NTFC) function that can outdoor unit cooling when outdoor temperature is lower than the
base temperature at night time

HardLock

e [Set/Clear] button: Set/clear HardLock so that user cannot control any function with individual remote controller
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ERV DX
DXHRV_UNIT 2A R
Control Control
’ Quick
Operation
« I
Heater
et temp.
" S e
Humidify
64°F
Fan speed
Co-Airconditioner HardLock
COOL HEAT AUTO [elz: Set -
Set temp range 64~86 (°F) | Mode lock
« I
86°F
Fan lock
S e
64 ﬂF Temp lock
S e
Filter replacement alarm NTEC Lock
~ ~ N
Apply
Category Contents
, e [ON] button: starts the device operation
Operation , )
e [OFF] button: Stops the device operation
e [NORMAL] button: Discharged air ventilates without going trough the electric heat exchanger
Mode e [HEX] button: Both air supply/discharge ventilates through the electric heat exchanger
e [AUTO] button: Switches to four seasons mode
Set temperature Press [A]/[¥] button to set the desired temperature

Wind strength setting

e [LOW] button: Set the fan speed to slow

e [HIGH] button: Set the fan speed to fast

e [SUPER] button: Set the fan speed to Max. speed

Fan speed e [AUTO] button: [LOW]-[HIGH]-[SUPER] automatic switching

- User setting is impossible

- When Drift/Quick is set, [AUTO] Fan speed is selected

- When Drift/Quick is cleared, [HIGH] Fan speed is selected

- During [AUTO] operation, when [LOW]/[HIGH]/[SUPER] is selected, Drift/Quick function in operation is cleared

e [COOL] button: Operates the ERV DX in cooling mode
. . e [AUTO] button: Operates the ERV DX in auto mode
Air conditioner .
e [HEAT] button: Operates the ERV DX as heating mode
e [OFF] button: Stops the air conditioner of the ERV DX
Set temp range When user set the desired temperature individually, the desired temperature outside the designated temperature boundary cannot be set
Filter replacement alarm e [Clear] button: in case of filter replacement alarm, it cancels filter replacement alarm

e Quick [Set/Clear] button: Set/clear Quick function (When Quick function is selected, Drift function is cleared)
e Drift [Set/Clear] button: Set/clear Drift function (When Drift function is selected, Quick function is cleared)

e Heater [Set/Clear] button: Set/clear heater function

e Humidify [Set] button: Set Humidify function (only for air conditioner heating mode)

Additional function

e [Set/Clear] button: Set/Clear Midnight air cooling(NTFC) function that can outdoor unit cooling when outdoor temperature is lower than the

Midnight ai ling(NTFC
idnight air cooling( ) base temperature at night time

HardLock e [Set/Clear] button: Set/clear HardLock so that user cannot control any function with individual remote controller
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Mode lock

[Set/Clear] button: Set/clear lock so that user cannot control mode setting with individual remote controller

Fan lock [Set/Clear] button: Set/clear lock so that user cannot control Fan speed setting with individual remote controller

TempLock [Set/Clear] button: Set/clear lock so that user cannot control temperature setting with individual remote controller

Midnight air cooling(NTFC) lock [Set/Clear] button: Set/Clear Midnight air cooling(NTFC) schedule set in the remote controller
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Heating

HEATING_UNIT_00

Control

Operation

Air temperature
20 °C

Hot water

Hot water temperature

30 °C

HardLock

.

Category Contents
_ e [ON] button: starts the device operation
Operation : .
e [OFF] button: Stops the device operation
e [COOL] button: Swtiches to cooling mode
Mode e [HEAT] button: Switches to heating mode

[AUTO] button: Switches to automatic mode

Air/Water in/out temperature

Press [A]/['¥] button to set Air/Water in/out temperature

It is displayed based on the set temperature selected in [Setting]-[Installing]
When [Water in/out] is selected, it is displayed as water in/out temperature
e When [indoor] is selected, it is displayed as air temperature

e [ON] button: Starts hot water operation
- If hot water is operated while the device is in automatic/cooling operation, the corresponding mode and hot water are displayed in

Hot water the icon of the contents display section
- If hot water is operated while the device is stopped, the icon in the contents display section is enabled, and hot water is displayed
e [OFF] button: Stops hot water operation
Hot water temperature Press [A]/[V¥] button to set hot water temperature
HardLock e [Set/Clear] button: Set/clear HardLock so that user cannot control any function with individual remote controller
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AHU

View Details

Operation
o
s
FAM Humidify

«

Humidity

BExtern

OA:D MIX:0 EAD

Set temp.

64°F
Damper opening

Fan control standard OA Damper

Temp. Pressure

Fan speed

oﬂ

LOW
MIX Damper

Auto vent

- | o

Set CO2

Category Contents
View Details Press [View Details] button to check detail information (But, mobile is excluded)
, e [ON] button: starts the device operation
Operation ) _
e [OFF] button: Stops the device operation
e [COOL] button: Swtiches to cooling mode
e [HEAT] button: Switches to heating mode
e [FAN] button: Air purification operation. When FAN is selected, you cannot set the desired temperature
Mode e [DRY] button: Removes moisture in rainy season or when humidity is high. When DRY is selected, you cannot set the desired temperature
e [Drift] button: Operation to find the operation point with the best ventilation system efficiency to save power consumption. It fluently
discharges the contaminated indoor air by having bigger discharger Fan speed than air supply
e [Reheat] button : Maintains a constant temperature and humidity while the cooling/heating function is active. (Available only when the
AHU reheat coil isin use.)
Set temperature Press [A]/[¥] button to set the temperature

Fan control standard

e [Fan speed] button: Controls the fan based on Fan speed status
e [Temp] button: Controls the fan based on temperature status
e [Pressure] button: Controls the fan based on Pressure status

Fan speed

It is displayed only when fan control standard is Fan speed
e [LOW] button: Set the fan speed to slow

e [MED] button: Set the fan speed to normal

e [HIGH] button: Set the fan speed to fast

Automatic ventilation

It is displayed only when the additional function's automatic ventilation or automatic ventilation and Humidify are selected during AHU device
registration
e Automatic ventilation [Set/Clear] button: Starts/stops automatic ventilation

It is enabled only when automatic ventilation function is set

Set CO
e Press [A]/[¥] button to set in the unit of 100ppm within 100 ppm ~2 000 ppm range
It is displayed only when the addtitional function's Humidify or automatic ventilation and Humidify are selected during AHU device
Humidify registration

e Humidify [Set/Clear] button: Starts/stops Humidify function

It is enabled only when Humidify function is set
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Humidity

Press [A]/[¥] button to set the target humidity

Damper opening

® Press [OA Damper]: [A]/[V¥] button to set the outdoor unit air damper opening value in the unit of 1 ° within 0 °~ 90 ° range
® Press [MIX Damper] : [A]/[V¥] button to set the mixer damper opening value in the unit of 1 ° within 0°~ 90 ° range
® Press [EA Damper] : [A]/[V¥] button to set the air discharge damper opening value in the unit of 1 ° within 0°~90 ° range

When you set [Setting]-[system setting]'s Apply damper opening formula as set, it operates as OA Damper = EA Damper, OA Damper = MIX
Damper =90

HardLock

e [Set/Clear] button: Set/clear HardLock so that user cannot control any function with individual remote controller

View AHU in detail

In AHU's control screen, you can press [View Details] button to check detail information.

Campus #1 A Device error o 1, Network error @ m

MAHU_Fresh

® ON OFF @ Error

> Operation status  [ERN

Control

Operation

.

Mode

RA cooL HEAT FAN

DRY Drift

Damper : 0°

Temperature 30.0C
Humidity 0%
CO2 Oppm

OA:0 MIX:0 EA:0

Temperature 30.0°C

Humidity 0%

D: 0°
aner Set temp.

SA static pressure OPa 18 0 °c

Temperature 30.0°C
Humidity 0%

Fan control standard

SA Temp. Pressure

Fan speed

Damper 0°
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Scroll chiller
Scroll Chiller (AIR)
Control
Operation
ON
Mode
& .
COOL HEAT
Set temperature
COOL
Alarm
Clear
Demand control
0%
Category Contents
, e [ON] button: starts the device operation
Operation : .
e [OFF] button: Stops the device operation
(Itis displayed only when device supports the corresponding mode)
Mode e [COOL] button: Swtiches to cooling mode
e [HEAT] button: Switches to heating mode
Set the load water out temperature for indoor cooling/heating
Set temperature , ,
Press [A]/[¥] button to set the temperature of cooling mode and heating mode
Alarm [Clear] button: Clears Chiller alarm in case of Chiller alarm
Demand control Press [A]/[V¥] button to set demand limit ratio
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Screw chiller

Screw Chiller

Control

Operation

ON

Set temperature

COOL

Alarm

Clear

Motor current limit

0%

Category Contents
, e [ON] button: starts the device operation
Operation . :
e [OFF] button: Stops the device operation
Mode Mode control is impossible. Controls monitored operation mode's set temperature
Set the load water out temperature for indoor cooling/ice making
Set temperature : : :
Press [A]/[ V] button to set the temperature of cooling mode and ice making mode
Alarm [Clear] button: Clears Chiller alarm in case of Chiller alarm
Motor current limit Press [A]/[V¥] button to set motor current limit ratio
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Turbo chiller

Turbo

Control

Operation

ON

Set temperature

COOL

Alarm

Clear

Motor current limit

0%

Category Contents
, e [ON] button: starts the device operation
Operation : .
e [OFF] button: Stops the device operation
Mode Mode control is impossible. Controls monitored operation mode's set temperature
Set the load water out temperature for indoor cooling/heating/ice making
Set temperature , o :
Press [A]/[¥] button to set the temperature of cooling mode and heating/ice making mode
Alarm [Clear] button: Clears Chiller alarm in case of Chiller alarm
Motor current limit Press [A]/[V¥] button to set motor current limit ratio
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Absorption Chiller
Control
Operation
ON
Set temperature
COOL
Alarm
Clear
Control valve upper limit
0%
Category Contents
. e [ON] button: starts the device operation
Operation : :
e [OFF] button: Stops the device operation
Mode Mode control is impossible. Controls monitored operation mode's set temperature
Set the load water out temperature for indoor cooling/heating
Set temperature ) i
Press [A]/[¥] button to set the temperature of cooling mode and heating mode
Alarm [Clear] button: Clears Chiller alarm in case of Chiller alarm
Control valve upper limit Press [A]/[¥] button to set the control valve upper limit ratio
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DOKIT

DOKIT

Control

Operation

ON

Category

Contents

Operation

e [ON] button: starts the device operation
e [OFF] button: Stops the device operation
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DO

DO1

Control

Operation

Open

Category

Contents

Operation

e [Short] button: Short signal output
e [Open] button: Open signal output



file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/Userguide.html

@ User Manual

AO

AO[F7/00]
Control

Temperature {"C)

Min 0 ~ Max 100
Category Contents
Temperature Set temperature value
Note

Unit symbol may change according to the usage set during device registration.
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Device Information

When you click device information tab in the device's control screen, you can check the device information.

You can check device's basic information, operation information, schedule information, error information, and today's history.

= Device control

Basic information

AC_UNIT_00

New group

ODUI00]

o Device control

AC_UNIT 00

Basic information

Operation information

= Device control

Basic information

Operation information

Schedule information (2)

Time Description
10:00  ON Schedule

19:00  OFF Schedule

Error information

History

= Device control

Basic information

Operation information

Schedule information (2)

Error information

No error

No error

History

Device control

AC_UNIT 00

Basic information

Operation information

Schedule information (2)

Error information

History

Time Contents
07-31-2018 Control Mode: AUTO
PM 04:20 ACS

07-31-2018 Control Set temp range (lower limity: 20°C
PM 04:20 by admin

07-31-2018 Control Set temp range (upper limit): 28°C
PM 04:20 by admin

07-31-2018 Control Mode: AUTO
PM 04:20 by admin
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Schedule Control

Schedule is a function for device to perform reserved operation at certain time by designating device operation in advance. When this function is used, device operation
can be managed in time unit efficiently and energy saving effect is excellent.

[Schedule]

=+ Check schedule
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Check schedule

You can see all set schedules.

Schedule Control

Name Edit

Schedule ™

When you click Edit icon, you can check detail contents of the chedule.

— Schedule Control

Schedule 1

Schedule status

Repeat Mon., Tue.,
Wed., Thu.,,

Fri.
Start date 2017-01-08

End date Not

specified

Registered device All (16)
IDU (16)

Exception date Not set
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BACnet/Modbus Protocol

Guide on BTL authentication

You need to set BACnet to Type C to make the devices operate using the functions authenticated by BTL.

BACnet Type A/B exists to maintain compatibility with existing products. If you set BACnet to Type A/B, the devices may use the functions not authenticated by BTL,
making them to operate differently from the standard.

For BACnet Type settings, go to [Usage (PC)] > [BACnet/Modbus Setting] menu.

Operation method according to BACnet type

- Type A: It creates multiple devices, and the objects are included in the device of each equipment. Multiple devices respond using the same MAC address for their
physical addresses.

- Type B: It creates multiple devices, and the objects are included in the device of each equipment. Devices respond with unique physical addresses.

- Type C: It creates only one device, which includes all objects.

¢ Caution: If you change the type, the device number may be changed, making it necessary to perform additional engineering with the BMS.

ACP 5 can be linked with the BMS (Building Management System) that supports the BACnet IP/Modbus TCP protocol.
The functions that can be controlled or monitored by the BMS vary depending on the protocol.

[BACnet]

=+ Commission
* Object List
=+ BIBBs

=+ PICS

[Modbus]

=+ Commission
=+ Function code

* Register List
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BACnhet Commission

Commissioning is the process of verifying the subsystems to achieve the owner's project requirements as intended by the building owner and as designed by the building
architects and engineers.

After ACP 5 installation, you can check the operation status of the device by using the web function before connection with the BMS system.

Creating of the Points. This is NOT to be done by LG since it is directly related to the BMS side. The BMS engineer is to carry out the engineering of the Point, however LG is
responsible for providing the method of how the Points are calculated.

Precautions

® To use BACnet feature, you must select [Settings] > [BACnet/Modbus Setting] > [BACnet enable] as Set.

® |n case of installing 2 or more ACP 5, you must change [Settings] > [BACnet/Modbus Setting] > [Device ID Setting] so that the Device IDs are not duplicate among ACP
5. Itis recommended that you keep a difference of 10 or more for different Device IDs.

e |f Device Discover doesn't work well, change [Settings] > [BACnhet/Modbus Setting] > [BACnet Type Setting].

® |tisrecommended that you request ReadProperty/WriteProperty at an interval of 200 ms or more for each property.

® |tisrecommended that you request ReadPropertyMultiple/WritePropertyMultiple at an interval of 500 ms or more for each property.
® SubscribeCOV can be registered up to 1024.

e |f ACP 5 and BMS are located on different networks, BBMD (BACnet/IP Broadcast Management Device) is needed.

® AsACP 5 does not support the BBMD function, a separate BBMD is required. You can register ACP 5 as a foreign device in BBMD using [Settings] > [BACnhet/Modbus
Setting] > [Register as Foreign Device] function.
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BACnet Object List

It describes the BACnet object list provided by ACP 5.

* Instance Number

*# Indoor Unit Object List
*# ERV Object List

*# AHU Object List

*# Outdoor Unit Object List
+ Heating Object List

* General Object List

# EXP.I/O object list

+ Scroll Chiller(Air Cooling) object list
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Definition of Instance Number

The instance number of each device is assigned as follows

=1 22 21 0
Object ID Object Type Instance Number
21 6 15 . B 0
Product Address Point No.
Product T
e (0 ~ 255) (1 ~ 255)

Product Type (Indoor: 0, Vent: 1, AHU : 2, ODU : 3, AWHP : 4, General : 5, EXP |10: 8, ISC2: 9)

Example of Instance Number

Description Product Type Product Address Point Instance Number

IDU Address 0x00, On/Off (Setting) 0 0 1 1
IDU Address 0x00, Operation Mode (Setting) 0 0 7 7
IDU Address 0x1B, On/Off (Setting) 0 27 1 6913
IDU Address 0x1B, Operation Mode (Setting) 0 27 7 6919
ERV Address 0x00, On/Off (Setting) 1 0 1 65537
ERV Address 0x00, Operation Mode (Setting) 1 0 7 65543
ERV Address 0x1B, On/Off (Setting) 1 27 1 72449
ERV Address 0x1B, Operation Mode (Setting) 1 27 7 72455
AHU Address 0x00, On/Off (Setting) 2 0 1 131073
AHU Address 0x00, Operation Mode (Setting) 2 0 7 131079
AHU Address 0xOF, On/Off (Setting) 2 15 1 134913
AHU Address 0xOF, Operation Mode (Setting) 2 15 7 134919
ODU Address 0x00, Compressor Operation 3 0 1 196609
ODU Address 0x00, Operation Mode 3 0 14 196622
ODU Address 0xOF, Compressor Operation 3 15 1 200449
ODU Address 0xOF, Operation Mode 3 15 14 200462
Heating Address 0x00, On/Off (Setting) 4 0 1 262145
Heating Address 0x00, Operation Mode (Setting) 4 0 5 262149
Heating Address 0xOF, On/Off (Setting) 4 15 1 265985
Heating Address 0xOF, Operation Mode (Setting) 4 15 5 265989
Scroll-Air-Inv-Gen2 Address 0x00, On/Off (Setting) 9 0 1 589825
Scroll-Air-Inv-Gen2 Address 0x00, Operation Mode (Setting) 9 0 39 589863
Scroll-Air-Inv-Gen2 Address 0xOF, On/Off (Setting) 9 15 1 595201
Scroll-Air-Inv-Gen2 Address 0x0F, Operation Mode (Setting) 9 15 39 595239
General Object, All Unit Run/Stop (Setting) 5 0 1 327681
General Object, All Unit Set Room Temperature (Setting) 5 0 2 327682
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Indoor Unit Object List

One Indoor unit has the following list of points. Some points may not be supported depending on the product.

Object
Point Description Object Name(_XXX : Address) T yjpe Unit Text-0 Text-1 Text-2 Text-3 Text-4 | Text-5 | Text-6
1 | On/Off (Setting) StartStopCommand_XXX BO - Stop (0) Start (1) - - - - -
2 | On/Off (Status) StartStopStatus_XXX BI - Stop (0) Start (1) - - - - -
Prohibit
3 | Lock (Setting) LockCommand_XXX BO - Permit (0) (l)l ! - - - - -
_ Prohibit
4 | Lock (Status) LockStatus_XXX Bl - Permit (0) 0 - - - - -
5 | Filter Sign FilterSign_XXX BI - Off (0) On (1) - - - - -
6 | Filter Sign reset FilterSignReset_XXX BV - - Reset (1) - - - - -
. . . Auto Heat
7 | Operation Mode (Setting) AirConModeCommand_XXX MO - - Cool (1) Dry (2) Fan (3) (%) (5) -
. . Auto Heat
8 | Operation Mode (Status) AirConModeStatus_XXX Ml - - Cool (1) Dry (2) Fan (3) (@) (5) -
9 | Swing (Setting) SwingCommand_XXX BO - Stop (0) Start (1) - - - - -
10 | Swing (Status) SwingStatus_XXX Bl - Stop (0) Start (1) - - - - -
. . . Auto
11 | Fan Speed (Setting) FanSpeedCommand_XXX MO - - Low (1) Middle (2) High (3) (%) - -
. . Auto
12 | Fan Speed (Status) FanSpeedStatus_XXX Ml - - Low (1) Middle (2) High (3) (%) - -
13 | Set Room Temperature SetRoomTemp_XXX AV °C(°F) 16 °C ~30°C (60 °F ~ 86 °F)
14 | Set Temperature (Status) RoomTemp_XXX Al °C(°F)
Abnormal
15 | Alarm Alarm_XXX BI - Normal (0) 0 - - - - -
16 | Error Code MalfunctionCode_XXX Al - Please refer to LG error code list.
17 |- : : : :
18 |- - - . -
19 [ Room Temperature SetTempStatus_XXX Al °C(°F) 16 °C ~ 30 °C (60 °F ~ 86 °F)
Accumulated Power Distribution 100
20 Accumulated power(100 Watt)_XXX Al Wattage values
(Status) Watt
21 |- - - - -
22 |- - - - -
23 |- - - - -
24 |- - - - -
25 |- - - . -
26 |- - - - -
27 | Set Upper Temperature (Setting) TempRangeUpperLimitCommand_XXX | AV | °C(°F) 18 °C ~ 30 °C (64 °F ~ 86 °F)
28 | Set Upper Tempaerature (Status) TempRangeLowerLimitCommand_XXX | AV °C(°F) 16 °C ~ 30 °C (60 °F ~ 86 °F)
29 | Set Lower Temperature (Setting) TempRangeUpperLimitStatus_XXX Al °C(°F) 18 °C ~30°C (64 °F ~ 86 °F)
30 | Set Lower Temperature (Status) TempRangeLowerLimitStatus_XXX Al °C(°F) 16 °C ~ 30 °C (60 °F ~ 86 °F)
Prohibit
31 | Mode Lock (Setting) ModeLockCommand_XXX BO - Permit (0) 1) - - - - -
Prohibit
32 | Mode Lock (Status) ModelLockStatus_XXX Bl - Permit (0) 0 - - - - -
_ _ Prohibit
33 | Fan Lock (Setting) FanLockCommand_XXX BO - Permit (0) 1) - - - - -
_ Prohibit
34 | Fan Lock (Status) FanLockStatus_XXX Bl - Permit (0) 0 - - - - -
, Unoccupied | Occupied
35 | Occupancy (Setting) OccupancyCommand_XXX BO - (0) (1) - - - - -
Unoccupied | Occupied
36 | Occupancy (Status) OccupancyStatus_XXX Bl - ) ) - - - - -
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37 |[2Set Cooling Set Temperature 2SetCoolingTempCommand_XXX AV | °C(°F) 10°C~37.5°C (50 °F ~ 99 °F)
(Setting)
2Set Cooling Set Temperature
38 8 P 2SetCoolingTempStatus_ XXX Al | °C(°F) 10 °C ~ 37.5 °C (50 °F ~ 99 °F)
(Status)
2Set Heating Set Temperature
39 neating P 2SetHeatingTempCommand_XXX AV | ec(F) 4°C ~32 °C (40 °F ~ 90 °F)
(Setting)
2Set Heating Set Temperature
40 5 P 2SetHeatingTempStatus_XXX Al | °C(°F) 4°C ~32°C (40 °F ~ 90 °F)
(Status)
2Set Cooling Upper Temperature
41 ~ooUng Lpp P 2SetCoolingUpperLimitCommand_XXX | AV | °C(°F) 10 °C ~ 37.5 °C (50 °F ~ 99 °F)
(Setting)
2Set Cooling Upper Temperature
42 &XPP P 2SetCoolingUpperLimitStatus_ XXX Al | eC(F) 10 °C ~ 37.5 °C (50 °F ~ 99 °F)
(Status)
2Set Cooling Lower Temperature
43 ~O0lng P 2SetHeatingUpperLimitCommand_XXX | AV | °C(°F) 4°C ~32°C (40 °F ~ 90 °F)
(Setting)
2Set Cooling Lower Temperature
44 8 P 2SetHeatingUpperLimitStatus_XXX Al | °C(F) 4°C ~32°C (40 °F ~ 90 °F)
(Status)
2Set Heating Upper Temperature
45 rieating vpp P 2SetCoolingLowerLimitCommand_XXX | AV | °C(°F) 10 °C ~ 37.5°C (50 °F ~ 99 °F)
(Setting)
2Set Heating Upper Temperature
46 5VPP P 2SetCoolingLowerLimitStatus_ XXX Al | eceR) 10 °C ~ 37.5 °C (50 °F ~ 99 °F)
(Status)
2Set Heating Lower Temperature
47 _ ng Low P ) 2SetHeatingLowerLimitCommand_XXX | AV °C(°F) 4°C~32°C (40 °F ~90 °F)
(Setting)
2Set Heating Lower Temperature
48 5 P 2SetHeatingLowerLimitStatus_ XXX Al | °C(F) 4°C ~32°C (40 °F ~ 90 °F)
(Status)
49 | Thermo Status (Status) ThermoStatus_XXX Bl - Stop (0) Start (1) - - - - -
Accumulated Gas Distribution 100
50 AccumulatedGas(100 Watt) XXX Al . Gas values
(Status) Liter
. . , Enabled
51 | Dust Sensor Available (Status) DustSensorAvail_XXX BI - Disabled (0) 1) - - - - -
52 [ Air Cleaning Opereration (Setting) | AirCleaningOperCommand_XXX BO - Stop (0) Start (1) - - - - -
53 | Air Cleaning Opereration (Status) AirCleaningOperStatus_XXX BI - Stop (0) Start (1) - - - - -
54 | PM10 (Status) FineDustStatus_XXX Al ug/m?3
55 | PM2.5 (Status) UltraFineDustStatus_XXX Al ug/m?
56 | PM1.0 (Status) SuperUltraFineDustStatus_XXX Al ug/m?3
57 | Humidity (Status) HumidityStatus_XXX Al %
. . . . _ Enabled
58 [ Comfort Cooling Available (Status) | ComfortCoolingAvail_XXX B - Disabled (0) 1) - - - - -
Comfort Cooling Opereration
59 , ns-p ! ComfortCoolingOperCommand_XXX BO - Stop (0) Start (1) - - - - -
(Setting)
Comfort Cooling Opereration ,
60 ComfortCoolingOperStatus_XXX Bl - Stop (0) Start (1) - - - - -
(Status)
61 | Comfort Cooling Step (Setting) ComfortCoolingStepCommand_XXX AV - 1 step ~ 3 step
62 | Comfort Cooling Step (Status) ComfortCoolingStepStatus_XXX Al - 1 step ~ 3 step
. . . . _ Enabled
63 | Human Detection Available (Status) | HumanDetectionAvail_XXX Bl - Disabled (0) 1) - - - - -
Human Detection Opereration OnOffSaving | TempSavin
64 _ P HumanDetectionOperCommand_XXX MO - - Stop (1) 8 P 5 - - -
(Setting) (2) (3)
Human Detection Opereration _ OnOffSaving | TempSaving
65 HumanDetectionOperStatus_XXX Ml - - Stop (1) - - -
(Status) (2) (3)
66 [ Human Detection Wind (Setting) HumanDetectionWindCommand_XXX MO - - Stop (1) Direct (2) Indirect (3) - - -
67 | Human Detection Wind (Status) HumanDetectionWindStatus_XXX Ml - - Stop (1) Direct (2) Indirect (3) - - -
30 min | 60 min | 90 min
68 [ Human Detection Time (Setting) HumanDetectionTimeCommand_XXX MO - - 5min(1) [ 10 min(2) 15 min (3) (4) (5) 6)
: . : . : . : 30 min | 60 min | 90 min
69 | Human Detection Time (Status) HumanDetectionTimeStatus_XXX Ml - - 5min (1) | 10 min (2) 15 min (3) @ 5) 6)
Check_out | Check_in
70 | Hotel Check In (Setting) HotelCheckinCommand_XXX BO - (0)_ (l)_ - - - - -
. Comfort | Pre_comfort
71 [ Hotel Mode (Setting) HotelModeCommand_XXX MO - - 1) Q) Economy (3) - - -
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ERV Object List
One ERV has the following list of points. Some points may not be supported depending on the product.
Object Text- | Text- | Text-
Point Description Object Name(_XXX : Address) J Unit Text-0 Text-1 Text-2 Text-3
Type 4 5 6
1 | On/Off (Setting) StartStopCommand_XXX BO - Stop (0) Start (1) - - - - -
2 | On/Off (Status) StartStopStatus_XXX Bl - Stop (0) Start (1) - - - - -
. Permit o
3 | Lock (Setting) LockCommand_XXX BO - ) Prohibit (1) - - - - -
Permit o
4 | Lock (Status) LockStatus_XXX Bl - ) Prohibit (1) - - - - -
5 | Filter Sign FilterSign_XXX BI - Off (0) On (1) - - - - -
6 | Filter Sign reset FilterSignReset_XXX BV - - Reset (1) - - - - -
: : : Heat Exchange
7 | Operation Mode (Setting) AirConModeCommand_XXX MO - - 1) Auto (2) Normal (3) - - -
, _ Heat Exchange
8 | Operation Mode (Status) AirConModeStatus_XXX M - - 0 Auto (2) Normal (3) - - -
9 |- - - - -
10 |- - - - -
Super High | Auto
11 | Fan Speed (Setting) FanSpeedCommand_XXX MO - - Low (1) High (2) P 3) 5 @ - -
Super High | Auto
12 | Fan Speed (Status) FanSpeedStatus_XXX M - - Low (1) High (2) up 3) ' (j) - .
13 | Set Room Temperature SetRoomTemp_XXX AV °C(°F) 16 °C ~30°C (60 °F ~ 86 °F)
14 | Set Temperature (Status) RoomTemp_XXX Al °C(°F)
Normal
15 | Alarm Alarm_XXX Bl - ) Abnormal (1) - - - - -
16 | Error Code MalfunctionCode_XXX Al - Please refer to LG error code list.
Energy savin
17 | User Mode (Setting) UserModeCommand_XXX MO - - Quick fresh (1) gé) 5 Clear (3) - - -
Energy savin
18 | User Mode (Status) UserModeStatus_XXX M - - Quick fresh (1) g(yz) ving Clear (3) - - -
19 [ Room Temperature SetTempStatus_XXX Al °C(°F) 16 °C ~30°C (60 °F ~ 86 °F)
Accumulated Power Distribution 100
20 Accumulated power(100 Watt)_XXX Al Wattage values
(Status) Watt
21 [ AC Operation Mode (Setting) UserModeAcCommand_XXX MO - - Cool (1) Auto (2) Heat (3) - - -
22 | AC Operation Mode (Status) UserModeStatus_XXX M - - Cool (1) Auto (2) Heat (3) - - -
23 | AC ON/OFF (Setting) UserModeAcCommand_XXX BO - Stop (0) Start (1) - - - - -
24 | AC ON/OFF (Status) UserModeAcStatus_XXX Bl - Stop (0) Start (1) - - - - -
25 | AC Humidify (Setting) HumidifierOperCommand_XXX BO - Stop (0) Start (1) - - - - -
26 |ACHumidify (Status) HumidifierOperStatus_XXX BI - | stop(0) | start(1) - . . - -
Disabled
27 | Partial Lock Available (Status) PatialLockAvail_XXX Bl - ) Enabled (1) - - - - -
28 | Set Upper Temperature (Setting) TempRangeUpperLimitCommand_XXX | AV °C(°F) 18 °C ~30°C (64 °F ~ 86 °F)
29 | Set Upper Tempaerature (Status) TempRangeLowerLimitCommand_XXX | AV °C(°F) 16 °C ~ 30 °C (60 °F ~ 86 °F)
30 | Set Lower Temperature (Setting) TempRangeUpperLimitStatus_XXX Al °C(°F) 18 °C ~30°C (64 °F ~ 86 °F)
31 | Set Lower Temperature (Status) TempRangeLowerLimitStatus_XXX Al °C(°F) 16 °C ~30°C (60 °F ~ 86 °F)
_ Permit o
32 | Mode Lock (Setting) ModeLockCommand_XXX BO - ) Prohibit (1) - - - - -
Permit o
33 | Mode Lock (Status) ModelLockStatus_XXX Bl - ) Prohibit (1) - - - - -
_ Permit o
34 | Fan Lock (Setting) FanLockCommand_XXX BO - ) Prohibit (1) - - - - -
Permit o
35 [ Fan Lock (Status) FanLockStatus_XXX Bl - Prohibit (1) - - - - -

(0)
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36 | NTFC Available (Status) NtfcAvail_XXX Bl Disabled Enabled (1)
(0)
37 | NTFC Operation (Setting) NtfcOperCommand_XXX BO Stop (0) Start (1)
38 | NTFC Operation (Status) NtfcOperStatus_XXX Bl Stop (0) Start (1)
) Permit o
39 | NTFC Lock (Setting) NtfcLockCommand_XXX BO ) Prohibit (1)
P it
40 | NTFC Lock (Status) NtfcLockStatus_XXX Bl erm Prohibit (1)

(0)
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AHU Object List
One AHU has the following list of points. Some points may not be supported depending on the product.

Point Description Object Name(_XXX : Address) ?I_t;,j:;t Unit Text-0 Text-1 Text-2 | Text-3 | Text-4 Text-5 Text-6
1 | On/Off (Setting) StartStopCommand_XXX BO - Stop (0) Start (1) - - - - -
2 | On/Off (Status) StartStopStatus_XXX Bl - Stop (0) Start (1) - - - - -
3 | Lock (Setting) LockCommand_XXX BO - Permit (0) | Prohibit (1) - - - - -
4 | Lock (Status) LockStatus_XXX Bl - Permit (0) | Prohibit (1) - - - - -
5 | Filter Sign FilterSign_XXX BI - Off (0) On (1) - - - - -
6 - - - - -

7 | Operation Mode (Setting) AirConModeCommand_XXX MO - - Cool (1) Dry (2) Fan (3) | Heat (4) | Energy saving (5) -
8 | Operation Mode (Status) AirConModeStatus_XXX MI - - Cool (1) Dry (2) | Fan(3) | Heat (4) | Energy saving (5) -
9 |- - - - -

10 |- - - - -

11 | Fan Speed (Setting) FanSpeedCommand_XXX MO - - High (1) Middle (2) | Low (3) - - -
12 | Fan Speed (Status) FanSpeedStatus_XXX M - - High (1) Middle (2) | Low (3) - - -
13 | Set Room Temperature SetRoomTemp_XXX AV | °C(°F) 18°C~30°C (64 °F ~ 86 °F)

14 | Set Temperature (Status) RoomTemp_XXX Al °C(°F)

15 |[Alarm Alarm_XXX BI - Normal (0) | Abnormal (1) - - - - -
16 [ Error Code MalfunctionCode_XXX Al - Please refer to LG error code list.

17 |- - - - -

18 |- - - - -

19 | Room Temperature SetTempStatus_XXX Al °C(°F) 18°C~30°C (64 °F ~ 86 °F)

20 | FireAlarm (Setting) FireAlarmCommand_XXX BO - Off (0) On (1) - - - - -
21 | FireAlarm (Status) FireAlarmStatus_XXX Bl - Off (0) On (1) - - - - -
22 [ Humidity (Setting) SetHumidityCommand_XXX AV % 40 % ~ 60 %

23 | Humidity (Status) SetHumidityStatus_XXX Al % 40 % ~ 60 %

24 | Humidify ON/OFF (Setting) HumidifyCommand_XXX BO - Stop (0) Start (1) - - - - -
25 [ Humidify ON/OFF (Status) HumidifyStatus_XXX Bl - Stop (0) Start (1) - - - - -
26 | Auto Ventilation ON/OFF (Setting) AutoVentilCommand_XXX BO - Stop (0) Start (1) - - - - -
27 | Auto Ventilation ON/OFF (Status) AutoVentilStatus_XXX Bl - Stop (0) Start (1) - - - - -
28 | Supply Unit Temperature (Status) SupplyTempStatus_XXX Al °C(°F)

29 | Outdoor Unit Temperature (Status) | OutdoorTempStatus_XXX Al °C(°F)

30 | Mix Unit Temperature (Status) MixTempStatus_XXX Al °C(°F)

31 [ Supply Unit Humidity (Status) SupplyHumidifyStatus_XXX Al %

32 [ Outdoor Unit Humidity (Status) OutdoorHumidifyStatus_XXX Al %

33 | Ventilation Unit Humidity (Status) | VentilHumidifyStatus_XXX Al %

34 | CO2 Value (Status) COzValueStatus_XXX Al - 0~255 (Real Value = Value*10, Example : In case Value is 20, CO2 is 20*10=200ppm)
35 | Humidity Unit ON/OFF (Status) HumidifyUnitStatus_XXX Bl - Stop (0) Start (1) - - - - -
36 | Heating Unit ON/OFF (Status) HeaterUnitStatus_XXX Bl - Stop (0) Start (1) - - - - -
37 | Ventilator FAN ON/OFF (Status) VentilFanStatus_XXX Bl - Stop (0) Start (1) - - - - -
38 | Supply Unit FAN ON/OFF (Status) SupplyFanStatus_XXX Bl - Stop (0) Start (1) - - - - -
39 [ Current OA Damper (Status) CurrOADamperStatus_XXX Al © 0°~90°

40 | Current EA Damper (Status) CurrEADamperStatus_XXX Al © 0°~90°

41 | Current Mix Damper (Status) CurrMixDamperStatus_XXX Al © 0°~90°

42 | Cooling OA Damper (Setting) OADamperCoolCommand_XXX AV © 0°~90°

43 | Cooling OA Damper (Status)) OADamperCoolStatus_XXX Al © 0°~90°

44 | Cooling EA Damper (Setting) EADamperCoolCommand_XXX AV © 0°~90°

45 | Cooling EA Damper (Status)) EADamperCoolStatus_XXX Al © 0°~90°
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46 | Cooling Mix Damper (Setting) MixDamperCoolCommand_XXX AV 0°~90°
47 | Cooling Mix Damper (Status)) MixDamperCoolStatus_XXX Al 0°~90°
48 | Heating OA Damper (Setting) OADamperHeatCommand_XXX AV 0°~90°
49 | Heating OA Damper (Status)) OADamperHeatStatus_XXX Al 0°~90°
50 | Heating EA Damper (Setting) EADamperHeatCommand_XXX AV 0°~90°
51 | Heating EA Damper (Status)) EADamperHeatStatus_XXX Al 0°~90°
52 | Heating Mix Damper (Setting) MixDamperHeatCommand_XXX AV 0°~90°
53 | Heating Mix Damper (Status)) MixDamperHeatStatus_XXX Al 0°~90°
54 | FAN OA Damper (Setting) OADamperFanCommand_XXX AV 0°~90°
55 | FAN OA Damper (Status)) OADamperFanStatus_XXX Al 0°~90°
56 | FAN EA Damper (Setting) EADamperFanCommand_XXX AV 0°~90°
57 | FAN EA Damper (Status)) EADamperFanStatus_XXX Al 0°~90°
58 | FAN Mix Damper (Setting) MixDamperFanCommand_XXX AV 0°~90°
59 | FAN Mix Damper (Status)) MixDamperFanStatus_XXX Al 0°~90°
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Outdoor unit Object List

One outdoor unit has the following list of points.

Some points may not be supported depending on the product.

Point Description Object Name(_XXX : Address) (_)I_l;j::t Unit Text-0 Text-1 Text-2 [ Text-3 Te:t- Te5xt- Te;(t-
1 Compressor Operation CompressorOperation_XXX BI - Stop (0) Start (1) - - - - -
2 Refrigerant Type RefrigerantType_XXX MI - - R407C (1) | R22(2) Rég;) A - - -
3 Fanl Frequency FanlFrequency_XXX Al rpm
4 High Pressure HighPressure_XXX Al kPa
5 Low Pressure LowPressure_XXX Al kPa
6 Compressor Suction Temp CompressorSunctionTemp_XXX Al °C(°F)

7 Liquid Pipe Temp LiquidPipeTemp_XXX Al °C(°F)

8 Heat Exchange Temp HeatExchangeTemp_XXX Al °C(°F)

9 Outdoor Unit EEV OutdoorUnitEEV_XXX Al -

10 Over-cooler EEV Over-coolerEEV_XXX Al -

11 Hot Gas Valve HotGasValue_XXX BI - Off (0) On (1) - - - - -

12 Inverter Discharge Temp InverterDischargeTemp_XXX Al °C(°F)

13 Air Temp AirTemp_XXX Al °C(°F)

14 Operation Mode OperationMode_XXX Ml - - Stop (1) C((;())l Heat (3) - - -

15 Error Code ErrorCode_XXX Al 0~255

16 Inverterl Compressor Frequency InverterlCompressorFrequency_XXX Al rpm

17 Inverter2 Compressor Frequency Inverter2CompressorFrequency_XXX Al rpm

18 Fan2 Frequency Fan2Frequency_XXX Al rpm

19 Inverter2 Discharge Temp Inverter2DischargeTemp_XXX Al °C(°F)

20 Std1 Discharge Temp Std1DischargeTemp_XXX Al °C(°F)

21 Std2 Discharge Temp Std2DischargeTemp_XXX Al °C(°F)

22 Upper Hex Temp UpperHexTemp_XXX Al °C(°F)

23 Lower Hex Temp LowerHexTemp_XXX Al °C(°F)

24 Sub Cool Pipe In Temp SubCoolPipelnTemp_XXX Al °C(°F)

25 Sub Cool Pipe Out Temp SubCoolPipeOutTemp_XXX Al °C(°F)

26 Sub EEV Pulse SubEevPulse_XXX Al -

27 Oil Equalizing EEV OilEqualizingEEV_XXX Al -

28 Vapor Injection EEV1 ViEevl_XXX Al -

29 Vapor Injection EEV2 ViEev2_XXX Al -

30 Inverterl Heater InverterlHeater_XXX BI - Off (0) On (1) - - - - -

31 Inverter2 Heater Inverter2Heater_XXX BI - Off (0) On (1) - - - - -

32 Inverterl Oil Sensor Inverter1OilSensor_XXX BI - Not D(e(’;)ect ol Det?lc)t ol - - - - -

33 Inverter2 Oil Sensor Inverter20ilSensor_XXX BI - Not ng)ect ol Detzc)t ol - - - - -

34 Inverterl Backup InverterlBackup_XXX BI - Not Used (0) Used (1) - - - - -

35 Inverter2 Backup Inverter2Backup_XXX BI - Not Used (0) Used (1) - - - - -

36 DDC DDC_XXX Bl - Off (0) On (1) - - - - -
37-64 Additional Point for Master Outdoor Unit

65 (Slavel) Compressor Operation CompressorOperation_XXX Bl - Stop (0) Start (1) - - - - -

66 (Slavel) Refrigerant Type RefrigerantType_XXX Ml - - R407C (1) | R22(2) Rg;) A - - -

67 (Slavel) Fanl Frequency FanlFrequency_XXX Al rpm

68 (Slavel) High Pressure HighPressure_XXX Al kPa

69 (Slavel) Low Pressure LowPressure_XXX Al kPa
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70 (Slavel) Compressor Suction Temp CompressorSunctionTemp_XXX Al °C(°F)
71 (Slavel) Liquid Pipe Temp LiquidPipeTemp_XXX Al °C(°F)
72 (Slavel) Heat Exchange Temp HeatExchangeTemp_XXX Al °C(°F)
73 (Slavel) Outdoor Unit EEV OutdoorUnitEEV_XXX Al -
74 (Slavel) Over-cooler EEV Over-coolerEEV_XXX Al -
75 (Slavel) Hot Gas Valve HotGasValue_XXX BI - Off (0) On (1) - -
76 (Slavel) Inverter Discharge Temp InverterDischargeTemp_XXX Al °C(°F)
77 (Slavel) Air Temp AirTemp_XXX Al °C(°F)
78 (Slavel) Operation Mode OperationMode_XXX Ml - - Stop (1) C(;;)l Heat (3)
79 (Slavel) Error Code ErrorCode_XXX Al 0~255
80 (Slavel) Inverterl Compressor InverterlCompressorFrequency_XXX Al rpm
Frequency
81 (Slavel) Inverter2 Compressor Inverter2CompressorFrequency_XXX Al rpm
Frequency
82 (Slavel) Fan2 Frequency Fan2Frequency_XXX Al rpm
83 (Slavel) Inverter2 Discharge Temp Inverter2DischargeTemp_XXX Al °C(°F)
84 (Slavel) Std1 Discharge Temp Std1DischargeTemp_XXX Al °C(°F)
85 (Slavel) Std2 Discharge Temp Std2DischargeTemp_XXX Al °C(°F)
86 (Slavel) Upper Hex Temp UpperHexTemp_XXX Al °C(°F)
87 (Slavel) Lower Hex Temp LowerHexTemp_XXX Al °C(°F)
88 (Slavel) Sub Cool Pipe In Temp SubCoolPipelnTemp_XXX Al °C(°F)
89 (Slavel) Sub Cool Pipe Out Temp SubCoolPipeOutTemp_XXX Al °C(°F)
90 (Slavel) Sub EEV Pulse SubEevPulse_XXX Al -
91 (Slavel) Oil Equalizing EEV OilEqualizingEEV_XXX Al -
92 (Slavel) Vapor Injection EEV1 ViEevl_XXX Al -
93 (Slavel) Vapor Injection EEV2 ViEev2_XXX Al -
94 (Slavel) Inverterl Heater InverterlHeater_XXX BI - Off (0) On (1) - -
95 (Slavel) Inverter2 Heater Inverter2Heater_XXX BI - Off (0) On (1) - -
96 (Slavel) Inverterl Oil Sensor InverterlOilSensor_XXX Bl - Not D((e(’;)ect ol Det?lc)t ol - -
97 | (Slavel) Inverter2 Oil Sensor Inverter20ilSensor_XXX BI - Not D?(’;)ect ol Detflc)t o - -
98 (Slavel) Inverterl Backup InverterlBackup_XXX BI - Not Used (0) Used (1) - -
99 (Slavel) Inverter2 Backup Inverter2Backup_XXX BI - Not Used (0) Used (1) - -
100 (Slavel) DDC DDC_XXX Bl - Off (0) On (1) - -
101- - . .
198 Additional Point for Slavel Outdoor Unit
129 | (Slave2) Compressor Operation CompressorOperation_XXX BI - Stop (0) Start (1) - -
130 | (Slave2) Refrigerant Type RefrigerantType_XXX MI - - R407C (1) | R22(2) Rg)o A
131 | (Slave2) Fanl Frequency FanlFrequency_XXX Al rpm
132 | (Slave2) High Pressure HighPressure_XXX Al kPa
133 | (Slave2) Low Pressure LowPressure_XXX Al kPa
134 | (Slave2) Compressor Suction Temp CompressorSunctionTemp_XXX Al °C(°F)
135 | (Slave2) Liquid Pipe Temp LiquidPipeTemp_XXX Al °C(°F)
136 | (Slave2) Heat Exchange Temp HeatExchangeTemp_XXX Al °C(°F)
137 | (Slave2) Outdoor Unit EEV OutdoorUnitEEV_XXX Al -
138 | (Slave2) Over-cooler EEV Over-coolerEEV_XXX Al -
139 | (Slave2) Hot Gas Valve HotGasValue_XXX BI - Off (0) On (1) - -
140 | (Slave2) Inverter Discharge Temp InverterDischargeTemp_XXX Al °C(°F)
141 | (Slave2) Air Temp AirTemp_XXX Al °C(°F)
142 | (Slave2) Operation Mode OperationMode_XXX Ml - - Stop (1) C(C;))l Heat (3)
143 | (Slave2) Error Code ErrorCode_XXX Al 0~255




(Slave2) Inverterl Compressor

144 Frequency InverterlCompressorFrequency_XXX Al rpm
145 (Slave2) Inverter2 Compressor Inverter2CompressorfFrequency_XXX Al rpm
Frequency
146 | (Slave2) Fan2 Frequency Fan2Frequency_XXX Al rpm
147 (Slave2) Inverter2 Discharge Temp Inverter2DischargeTemp_XXX Al °C(°F)
148 | (Slave2) Std1 Discharge Temp Std1DischargeTemp_XXX Al °C(°F)
149 | (Slave2) Std2 Discharge Temp Std2DischargeTemp_XXX Al °C(°F)
150 | (Slave2) Upper Hex Temp UpperHexTemp_XXX Al °C(°F)
151 | (Slave2) Lower Hex Temp LowerHexTemp_XXX Al °C(°F)
152 | (Slave2) Sub Cool Pipe In Temp SubCoolPipelnTemp_XXX Al °C(°F)
153 | (Slave2) Sub Cool Pipe Out Temp SubCoolPipeOutTemp_XXX Al °C(°F)
154 | (Slave2) Sub EEV Pulse SubEevPulse_XXX Al -
155 | (Slave2) Oil Equalizing EEV OilEqualizingEEV_XXX Al -
156 | (Slave2) Vapor Injection EEV1 ViEevl_XXX Al -
157 | (Slave2) Vapor Injection EEV2 ViEev2_XXX Al -
158 | (Slave2) Inverterl Heater InverterlHeater_XXX BI - Off (0) On (1) - -
159 | (Slave2) Inverter2 Heater Inverter2Heater_XXX BI - Off (0) On (1) - -
160 | (Slave2) Inverterl Oil Sensor Inverter1QOilSensor_XXX Bl - Not D((e(’;)ect ol Det?lc)t ol - -
161 | (Slave2) Inverter2 Qil Sensor Inverter20ilSensor_XXX BI - Not D?(’;)ect ol Det?lc)t ol - -
162 | (Slave2) Inverterl Backup InverterlBackup_XXX BI - Not Used (0) Used (1) - -
163 | (Slave2) Inverter2 Backup Inverter2Backup_XXX BI - Not Used (0) Used (1) - -
164 (Slave2) DDC DDC_XXX Bl - Off (0) On (1) - -
165- . . .
192 Additional Point for Slave2 Outdoor Unit
193 [ (Slave3) Compressor Operation CompressorOperation_XXX BI - Stop (0) Start (1) - -
194 | (Slave3) Refrigerant Type RefrigerantType_XXX M - - R407C (1) | R22(2) Rég)o A
195 | (Slave3) Fanl Frequency FanlFrequency_XXX Al rpm
196 | (Slave3) High Pressure HighPressure_XXX Al | kPa
197 | (Slave3) Low Pressure LowPressure_XXX Al kPa
198 | (Slave3) Compressor Suction Temp CompressorSunctionTemp_XXX Al °C(°F)
199 | (Slave3) Liquid Pipe Temp LiquidPipeTemp_XXX Al °C(°F)
200 | (Slave3) Heat Exchange Temp HeatExchangeTemp_XXX Al °C(°F)
201 | (Slave3) Outdoor Unit EEV OutdoorUnitEEV_XXX Al -
202 | (Slave3) Over-cooler EEV Over-coolerEEV_XXX Al -
203 | (Slave3) Hot Gas Valve HotGasValue_XXX BI - Off (0) On (1) - -
204 | (Slave3) Inverter Discharge Temp InverterDischargeTemp_XXX Al °C(°F)
205 | (Slave3) Air Temp AirTemp_XXX Al °C(°F)
206 | (Slave3) Operation Mode OperationMode_XXX Ml - - Stop (1) C(ozc))l Heat (3)
207 | (Slave3) Error Code ErrorCode_XXX Al 0~255
208 (Slave3) Inverterl Compressor InverterlCompressorFrequency_XXX Al rpm
Frequency
209 (Slave3) Inverter2 Compressor Inverter2CompressorfFrequency_XXX Al rpm
Frequency
210 | (Slave3) Fan2 Frequency Fan2Frequency_XXX Al rpm
211 | (Slave3) Inverter2 Discharge Temp Inverter2DischargeTemp_XXX Al °C(°F)
212 | (Slave3) Std1 Discharge Temp Std1DischargeTemp_XXX Al °C(°F)
213 | (Slave3) Std2 Discharge Temp Std2DischargeTemp_XXX Al °C(°F)
214 | (Slave3) Upper Hex Temp UpperHexTemp_XXX Al °C(°F)
215 | (Slave3) Lower Hex Temp LowerHexTemp_XXX Al °C(°F)
216 | (Slave3) Sub Cool Pipe In Temp SubCoolPipelnTemp_XXX Al °C(°F)




217 | (Slave3) Sub Cool Pipe Out Temp SubCoolPipeOutTemp_XXX Al °C(°F)

218 | (Slave3) Sub EEV Pulse SubEevPulse_XXX Al -

219 | (Slave3) Oil Equalizing EEV OilEqualizingEEV_XXX Al -

220 | (Slave3) Vapor Injection EEV1 ViEevl_XXX Al -

221 | (Slave3) Vapor Injection EEV2 ViEev2_XXX Al -

222 | (Slave3) Inverterl Heater InverterlHeater XXX BI - Off (0) On (1)
223 | (Slave3) Inverter2 Heater Inverter2Heater_XXX BI - Off (0) On (1)
224 | (Slave3) Inverterl Oil Sensor Inverter1OilSensor_XXX Bl - Not D?(’;)ect ol Det?lc)t ol
225 | (Slave3) Inverter2 Oil Sensor Inverter20ilSensor_XXX BI - Not D((e(’;)ect ol Det?lc)t ol
226 | (Slave3) Inverterl Backup InverterlBackup_XXX BI - Not Used (0) Used (1)
227 | (Slave3) Inverter2 Backup Inverter2Backup_XXX BI - Not Used (0) Used (1)
228 | (Slave3) DDC DDC_XXX Bl - Off (0) on (1)
229-

256

Additional Point for Slave3 Outdoor Unit
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Heating Object List
One Heating has the following list of points. Some points may not be supported depending on the product.
Point Description Object Name(_XXX : Address) C-)rl;j::t Unit Text-0 Text-1 Text-2 | Text-3 Te:t- Te5xt- Te;(t-
1 | On/Off (Setting) StartStopCommand_XXX BO - Stop (0) Start (1) - - - - -
2 | On/Off (Status) StartStopStatus_XXX BI - Stop (0) Start (1) - - - - -
3 | Lock (Setting) LockCommand_XXX BO - Permit (0) Prohibit (1) - - - - -
4 | Lock (Status) LockStatus_XXX BI - Permit (0) Prohibit (1) - - - - -
5 | Operation Mode (Setting) AirConModeCommand_XXX MO - - Cool (1) Hé?t A(l;t)o - - -
6 | Operation Mode (Status) AirConModeStatus_XXX Ml - - Cool (1) Hé?t A(u3t)o - - -
7 | Set Room Temperature (Setting) SetRoomTempCommand_XXX AV °C(°F) 16 °C ~ 30 °C (60 °F ~ 86 °F)
8 | Set Room Temperature (Status) SetRoomTempStatus_XXX Al °C(°F) 16 °C ~ 30 °C (60 °F ~ 86 °F)
9 | Set Hot Water Temperature (Setting) SetHotWaterTempCommand_XXX AV °C(°F) 30°C~80°C (86 °F~176 °F)
10 [ Set Hot Water Temperature (Status) SetHotWaterTempStatus_XXX Al °C(°F) 30°C~80°C (86 °F~176 °F)
11 | Set PipeOut Water Temperature (Setting) | SetPipeOutWaterTempCommand_XXX | AV °C(°F) 6°C~80°C (42 °F ~ 176 °F)
12 | Set PipeOut Water Temperature (Status) | SetPipeOutWaterTempStatus_XXX Al °C(°F) 6°C~80°C (42 °F ~ 176 °F)
13 | Setting Temperature Reference AirWaterFlag_XXX Bl : Air (0) Water (1) i i : i i
(Air/Water)
14 | Hot Water Only Mode HotWaterOnlyFlag_XXX Bl - No(ror)nal Hot W?sr Only - - - - §
15 | Set Temperature (Status) RoomTemp_XXX Al °C(°F)
16 | Alarm Alarm_XXX Bl - No(ror)nal Abnormal (1) - - - - -
17 | Error Code MalfunctionCode_XXX Al - Please refer to LG error code list.
18 | HotWater On/Off (Setting) HotWaterCommand_XXX BO - Stop (0) Start (1) - - - - -
19 | HotWater On/Off (Status) HotWaterStatus_XXX Bl - Stop (0) Start (1) - - - - -
20 | Pipelnlet Temperature Status PipelnTempStatus_XXX Al °C(°F)
21 | water Tank Temperature Status TankTempStatus_XXX Al °C(°F)
22 | Solar Temperature Status SolarTempStatus_XXX Al °C(°F)
23 | Pipe Outlet Temperature tatus PipeOutTempStatus_XXX Al °C(°F)
24 | Accumulated Power Distribution (Status) | Accumulated power(100 Watt)_XXX Al Vtgft Wattage values
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General Object List
This is the list of BACnet objects provided for the general information. Some points may not be supported depending on the product.
Point Description Object Name(_XXX : Address) (?r';j:zt Unit Text-0 Text-1 Text-2 | Text-3 | Text-4 | Text-5 | Text-6

1 | All Unit Run/Stop (Setting) AllStartStopCommand BO - Stop (0) Start (1) - - - - -
2 | AllUnit Set Room Temperature (Setting) AllSetRoomTempCommand AV °C(°F) 18 °C ~30°C (64 °F ~ 86 °F)
3 | AllUnit Temperature Lock (Setting) AllTempLockCommand BO - Permit (0) Prohibit (1) - - - - -
4 | Total Accumulated Power (Status) TotalAccumulatedPower Al 100 Watt Wattage values
5 | Peak Control Operation (Setting) PeakStartStopCommand BO - Stop (0) Start (1) - - - - -
6 Peak Control Operation (Status) PeakStartStopStatus BI - Stop (0) Start (1) - - - - -
7 | Peak Shift Time(Setting) PeakShiftTimeCommand AV min 5 min ~ 15 min
8 | Peak Shift Time(Status) PeakShiftTimeStatus Al min 5 min ~ 15 min
9 | Peak Target Ratio(Setting) PeakTargetCommand AV % 0% ~ 100 %
10 | Peak Target Ratio(Status) PeakTargetStatus Al % 0% ~ 100 %
11 | Peak Current Running Ratio(Status) PeakCurrentStatus Al % 0% ~ 100 %
12 | Remote Shutdown(Setting) RemoteShutDownCommand BO - Normal (0) | Shutdown (1) - - - - -
13 | Temperature Unit Setting (Setting) TempUnitCommand BO - °C (0) °F (1) - - - - -
14 | Temperature Unit Setting (Status) TempUnitStatus BI - °C (0) °F (1) - - - - -
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Scroll-Air-Inv-Gen2 object list

Scroll-Air-Inv-Gen2 has a point list as shown below. Some points may not be supported depending on the product.

Point Description Object Name(_XXX : Address) C:_l;j::t Unit Text-0 Text-1 Text-2 | Text-3 | Text-4 | Text-5 | Text-6
1 On/Off (Setting) Operation_XXX BO - Stop (0) | Start(1) - - - - -
2 Chilled Water Flow Switch ChilledWaterFlowSwitch_XXX BI - Stop (0) | Start(1) - - - - -
3 Chilled Water Pump Output ChilledWaterPumpOutput_XXX BI - Stop (0) | Start(1) - - - - -
4 Chilled Water Pump Output ChilledWaterPumplnterlock_XXX Bl - Stop (0) | Start(1) - - - - -
5 Main PCB Version MainPCB_Version_XXX Al -

6 Total Current Consumption CurrentConsumption_XXX Al -

7 Outside Air Temp OutsideAirTemp_XXX Al °C(°F)
8 Chilled Water Leaving Temp ChilledWaterLeavingTemp_XXX Al °C(°F)
9 Chilled Water Entering Temp ChilledWaterEnteringTemp_XXX Al °C(°F)
10 | Error Cycle ErrorCycle_XXX Al -
11 | Error Code ErrorCode_XXX Al -
12 | Left To Start Time LeftToStartTime_XXX Al sec
13 | Total Operation Time(high) TotalOperationTime(high)_XXX Al min
14 | Total Operation Time(low) TotalOperationTime(low)_XXX Al min
15 | Cyclel_1 Water Leaving Temp Cyclel_1WaterLeavingTemp_XXX Al °C(°F)
16 | Cyclel_2 Water Leaving Temp Cyclel_2WaterLeavingTemp_XXX Al °C(°F)
17 | Cyclel_1 Inverter Comp Freq Cyclel_linvCompFreq_XXX Al Hz
18 | Cyclel_2 Inverter Comp Freq Cyclel_2InvCompFreq_XXX Al Hz
19 | Cyclel_1HighPressure Cyclel_1HighPressure_XXX Al kPa
20 | Cyclel_2 HighPressure Cyclel_2HighPressure_XXX Al kPa
21 | Cyclel_1LowPressure Cyclel_lLowPressure_XXX Al kPa
22 | Cyclel_2 LowPressure Cyclel_2LowPressure_XXX Al kPa
23 | Cycle2_1 Water Leaving Temp Cycle2_1WaterLeavingTemp_XXX Al °C(°F)
24 | Cycle2_2 Water Leaving Temp Cycle2_2WaterLeavingTemp_XXX Al °C(°F)
25 [ Cycle2_1 Inverter Comp Freq Cycle2_linvCompFreqg_XXX Al Hz
26 [ Cycle2_2 Inverter Comp Freq Cycle2_2InvCompFreq_XXX Al Hz
27 | Cycle2_1 HighPressure Cycle2_1HighPressure_XXX Al kPa
28 | Cycle2_2 HighPressure Cycle2_2HighPressure_XXX Al kPa
29 | Cycle2_1LowPressure Cycle2_lLowPressure_XXX Al kPa
30 | Cycle2_2 LowPressure Cycle2_2LowPressure_XXX Al kPa
31 | Cycle3_1WaterLeaving Temp Cycle3_1WaterLeavingTemp_XXX Al °C(°F)
32 | Cycle3_2 Water Leaving Temp Cycle3_2WaterLeavingTemp_XXX Al °C(°F)
33 | Cycle3_1 Inverter Comp Freq Cycle3_linvCompFreq_XXX Al Hz
34 | Cycle3_1 Inverter Comp Freq Cycle3_2InvCompFreq_XXX Al Hz
35 | Cycle3_1HighPressure Cycle3_1HighPressure_XXX Al kPa
36 | Cycle3_2 HighPressure Cycle3_2HighPressure_XXX Al kPa
37 | Cycle3_1 LowPressure Cycle3_lLowPressure_XXX Al kPa
38 | Cycle3_2 LowPressure Cycle3_2LowPressure_XXX Al kPa
39 | Mode(Setting) ModeCommand_XXX MO - - Cool - - - Heat -
40 | Mode(Status) ModeStatus_XXX M - - Cool - - - Heat -
41 | Set Cool Water Temp SetCoolWaterTemp_XXX AV °C(°F)
42 | Set Hot Water Temp SetHotWaterTemp_XXX AV °C(°F)
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BIBBs

BACnet Interoperability Building Blocks

Alarm and Event Management, Scheduling, Trending and Network Security BIBBs are not supported.

Data Sharing BIBBs
(C1:Not supported, l: Supported)
BIBB Type Supported Service Initiate | Execute
DS-RP-A Data Sharing-ReadProperty-A [] ReadProperty X
DS-RP-B Data Sharing-ReadProperty-B H ReadProperty X
DS-RPM-A Data Sharing-ReadPropertyMultiple-A [] ReadPropertyMultiple X
DS-RPM-B Data Sharing-ReadPropertyMultiple-B N ReadPropertyMultiple X
DS-RPC-A Data Sharing-ReadPropertyConditional-A [] ReadPropertyConditional X
DS-RPC-B Data Sharing-ReadPropertyConditional-B [] ReadPropertyConditional X
DS-WP-A Data Sharing-WriteProperty-A [] WriteProperty X
DS-WP-B Data Sharing-WriteProperty-B | WriteProperty X
DS-WPM-A Data Sharing-WritePropertyMultiple-A [] WritePropertyMultiple X
DS-WPM-B Data Sharing-WritePropertyMultiple-B N WritePropertyMultiple X
SubscribeCOV X
DS-COV-A Data Sharing-Change Of Value-A [] ConfirmedCOVNotification X
UnconfirmedCOVNotification X
SubscribeCOV X
DS-COV-B Data Sharing-Change Of Value-B | ConfirmedCOVNotification X
UnconfirmedCOVNotification X
SubscribeCOVProperty X
DS-COVP-A Data Sharing-Change Of Value Property-A [] ConfirmedCOVNotification X
UnconfirmedCOVNotification X
SubscribeCOVProperty X
DS-COVP-B Data Sharing-Change Of Value Property-B [] ConfirmedCOVNotification X
UnconfirmedCOVNotification X
DS-COVU-A Data Sharing-Change Of Value Unsubscribed-A [] UnconfirmedCOVNotification X
DS-COVU-B Data Sharing-Change Of Value Unsubscribed-B [] UnconfirmedCOVNotification X

Device and Network Management BIBBs

(LI):Not supported, l: Supported)

BIBB Type Supported Service Initiate | Execute
Who-Is X
DM-DDB-A Device Management-Dynamic Device Binding-A [
I-Am X
Who-Is X
DM-DDB-B Device Management-Dynamic Device Binding-B H
[-Am X
Who-Has X
DM-DOB-A Device Management-Dynamic Object Binding-A []
I-Have X
Who-Has X
DM-DOB-B Device Management-Dynamic Object Binding-B |
I-Have X
DM-DCC-A Device Management-DevicecCommunicationControl-A [] DeviceCommunicationControl X
DM-DCC-B Device Management-DeviceCommunicationControl-B H DeviceCommunicationControl X
DM-TS-A Device Management-TimeSynchronization-A [] TimeSynchronization X
DM-TS-B Device Management-TimeSynchronization-B | TimeSynchronization X
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PICS

BACnet Protocol Implementation Conformance Statement

Vendor Name

LG Electronics Inc.

Product Name

ACP 5

Product Description

This gateway converts between BACnet IP and RS-485 LGAP (LG Aircon protocol) allowing third party control and monitoring of the LG A/C system.

It has a built in web server that does not require any additional software.

BACnet Standardized Device Profile (Annex L)

BACnet Application Specific Controller (B-ASC)

Segmentation Capability

Segmented responses supported Window Size - 64

Standard Object Types Supported

Dynamically Dynamically . . Writable
Object-Type Optional Properties Supported .
J P Creatable Deletable P P PP Properties
. Location, Description, Max Segments Accepted, APDU Segment Timeout, Active COV Subscriptions,
Device No No , N/A
Profile Name
Analog Input No No Description, Reliability, Min Pres Value, Max Pres Value, Resolution, COV Increment N/A
Analog Value No No Description, Reliability, Resolution, COV Increment Present_Value
Binary Input No No Description, Reliability, Inactive Text, Active Text N/A
Binary Output No No Description, Reliability, Inactive Text, Active Text Present_Value
Binary Value No No Description, Reliability, Inactive Text, Active Text Present_Value
Multi-State —_ L
No No Description, Reliability, State Text N/A
Input
Multi-State . -
No No Description, Reliability, State Text Present_Value
Output

Data Link Layer Options

BACnet IP, (Annex J), Foreign Device - IPv4 only, IPv6 not supported

Device Address Binding

Static device binding is not supported.

Character Sets Supported

ANSI x 3.4
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Modbus Commission

Commissioning is the process of verifying the subsystems to achieve the owner's project requirements as intended by the building owner and as designed by the building

architects and engineers.
After ACP 5 installation, you can check the operation status of the device by using the web function before connection with the BMS system.

Creating of the Points. This is NOT to be done by LG since it is directly related to the BMS side. The BMS engineer is to carry out the engineering of the Point, however LG is
responsible for providing the method of how the Points are calculated.

Precautions

® To use the Modbus feature, you must select [Settings] > [BACnet/Modbus Setting] > [Modbus TCP enable] as Set.

® |n case of installing 2 or more ACP 5, you must change [Settings] > [BACnet/Modbus Setting] > [Vnet Number Setting] so that the Vnet Numbers are not duplicate
among ACP 5.

® The Vnet number is used as a Slave ID of the Modbus protocol and can be set to a value from 1 to 247.

® The Read Single Coils command (Function Code 1) can read up to 2,000 commands at a time. The Read Holding Registers command (Function Code 3) can read up to 125

at a time.
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Supported Function Codes

The Modbus function codes supported by ACP 5 are as follows:

Refer to the Register List page for controlled/monitored items supported by each function code.
e 0x01

e 0x03

® 0x05

® 0x06
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Modbus Register List

It describes the Modbus Register List provided by ACP 5.

+ Definition of Register Address
*# Indoor Unit Register List

+ ERV Register List

*+ AHU Register List

* Heating Register List
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Definition of Register Address

The Register Address of each device is assigned as follows.

® Protocol Configuration

Modbus Application protocol Header

PDU(Protocol Data Unit)

0000 | 0006

- A = ah
T W AT

| | |

Protocol ID Length
(Bytes 2-3) (Bytes 4-5)

Transaction |ID
(Bytes 0-1)

Unit ID : Vnet Number, default value 10

® Register No.

0010

I—» Point Number - 1

» |Indoor unit address

Example of Register Address

01

" III-

UnitID Function
(Byte ) Code

(Byte 7)

0010 | 00 07

*.III.-' “'-'."'
Register No. Data
(Bytes 8-9) (Bytes 10-11)

» Product Type : (Indoor: 0x0, Vent: O0x4, AHU : 0x8, AWHP : 0xC)

Descriotion of Register Product Type Product Address Point Function Register Address
P & (Hexadecimal) (Hexadecimal) (Hexadecimal) Code(Hexadecimal) (Hexadecimal)

IDU Address 0x00, On/Off 0x0 0x00 Ox1 0x1/0x5 0x0000
IDU Address 0x00, Operation Mode 0x0 0x00 0x1 0x3 / 0x6 0x0000
IDU Address 0x1B, On/Off 0x0 0x1B 0Ox1 0Ox1 / 0x5 0x01BO
IDU Address 0x1B, Operation Mode 0x0 0x1B 0x1 0x3 / 0x6 0x01BO
ERV Address 0x00, On/Off 0x4 0x00 Ox1 Ox1/0x5 0x4000
ERV Address 0x00, Operation Mode Ox4 0x00 Ox1 0x3 / 0x6 0x4000
ERV Address 0x1B, On/Off 0x4 0x1B Ox1 Ox1/0x5 0x41B0
ERV Address 0x1B, Operation Mode Ox4 0x1B 0x1 0x3 / 0x6 0x41B0
AHU Address 0x00, On/Off 0x8 0x00 Ox1 0x1/0x5 0x8000
AHU Address 0x00, Operation Mode 0x8 0x00 Ox1 0x3 / 0x6 0x8000
AHU Address 0x00, Current OA

0x8 0x01 Ox1 0x3 0x8010
Damper
AHU Address 0xOF, On/Off 0x8 Ox1E Ox1 0x1 / 0x5 Ox81E0
AHU Address 0xOF, Operation Mode 0x8 Ox1E 0x1 0x3 / 0x6 Ox81EOQ
AHU Address 0xOF, Current OA

0x8 Ox1F Ox1 0x3 Ox81F0
Damper
Heating Address 0x00, On/Off 0xC 0x00 Ox1 0x1/0x5 0xC000
Heating Address 0x00, Operation

0xC 0x00 Ox1 0x3 / 0x6 0xC000
Mode
Heating Address 0xOF, On/Off 0xC OxOF Ox1 Ox1/0x5 0xCOFO
Heating Address OxOF, Operation
e d; 5 o Eberat OXC OXOF 0x1 0x3 / 0x6 OXCOFO
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Indoor Unit Register List

One Indoor unit has the following list of points. Some points may not be supported depending on the product.

Point Description Function Code | Unit Text-0 Text-1 Text-2 Text-3 Text-4 Text-5 Text-6
1 | On/Off 01/05 - Stop (0) Start (1) - - - - -
2 | Swing 01/05 - Stop (0) Start (1) - - - - -
3 Lock 01/05 - Permit (0) Prohibit (1) - - - - -
4 Mode Lock 01/05 - Permit (0) Prohibit (1) - - - - -
5 Fan Lock 01/05 - Permit (0) Prohibit (1) - - - - -
6 | Temp Lock 01/05 - Permit (0) Prohibit (1) - - - - -
7 |Alarm 01 - Normal (0) Abnormal (1) - - - - -
1 | Operation Mode 03/06 - - Cool (1) Dry (2) Fan (3) Auto (4) Heat (5) -
2 Fan Speed 03/06 - - Low (1) Middle (2) High (3) Auto (4) - -
3 Set Room Temperature 03/06 °C 16°C ~30°C (60 °F ~ 86 °F)

4 | Set Upper Temperature 03/06 °C 18°C ~30°C (64 °F ~ 86 °F)

5 Set Lower Temperature 03/06 °C 16 °C ~ 30 °C (60 °F ~ 86 °F)

6 Room Temperature 03 °C

7 | Error Code 03 - Please refer to LG error code list.

8 | Accumulated Power(LOW) 03 -

Accumulated Power Value(100 Watt) = Accumulated Power(HIGH) X 65536 + Accumulated Power(LOW)

9 | Accumulated Power(HIGH) 03 -

10 | Accumulated Gas(LOW) 03 -

Accumulated Gas Value(100 Liter) = Accumulated Gas(HIGH) X 65536 + Accumulated Gas(LOW)
11 | Accumulated Gas(HIGH) 03 -
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One Indoor unit has the following list of points. Some points may not be supported depending on the product.

Point Description Function Code Unit Text-0 Text-1 Text-2 Text-3 Text-4 Text-5 | Text-6
1 | On/Off 01/05 - Stop (0) Start (1) - - - - .
2 Lock 01/05 - Permit (0) Prohibit (1) - - - - -
3 Filter 01/05 - Off (0) On (1) - - - : -
4 Alarm 01 - Normal (0) Abnormal (1) - = - - -
5 | ACON/OFF 01/05 - Stop (0) Start (1) - - - - -
6 | AC Humidify 01/05 - Stop (0) Start (1) - - - : :
1 Operation Mode 03/06 - - Heat Exchange (1) Auto (2) Normal (3) - - -
2 Fan Speed 03/06 - - Low (1) High (2) Super High (3) Auto (4) - -
3 User Mode 03/06 - - Quick fresh (1) Energy saving (2) Clear (3) - - -
4 Error Code 03 - Please refer to LG error code list.

5 AC Operation Mode 03/06 - - Cool (1) Auto (2) Heat (3) - - -
6 | Set Room Temperature 03/06 °C 16°C~30°C (60 °F ~ 86 °F)
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One AHU has the following list of points. Some points may not be supported depending on the product.

Due to the limited number of points, One AHU device uses two product addresses. Refer to the Definition of Register Address page for the detail information.

Point Description Function Code Unit Text-0 Text-1 Text-2 Text-3 Text-4 Text-5 Text-6
Product Address X 2
1 On/Off 01/05 - Stop (0) Start (1) - - - - -
2 Lock 01/05 - Permit (0) Prohibit (1) - - - - -
3 Filter 01 - Off (0) On (1) - - - - -
4 FireAlarm 01/05 - Off (0) On (1) - - - - -
5 Humidity Oper 01/05 - Stop (0) Start (1) - - - - -
6 Auto Ventilation ON/OFF 01/05 - Stop (0) Start (1) - - - - -
7 Humidify ON/OFF Status 01 - Stop (0) Start (1) - - - - -
8 Heater ON/OFF Status 01 - Stop (0) Start (1) - - - - -
9 Ventilator FAN ON/OFF 01 - Stop (0) Start (1) - - - - -
10 | Supply Unit FAN ON/OFF 01 - Stop (0) Start (1) - - - - -
11 | Alarm 01 - Normal (0) Abnormal (1) - - - - -
1 Operation Mode 03/06 - - Cool (1) Dry (2) Fan (3) Energy saving (4) Heat (5) -
2 Set Room Temperature 03/06 °C 16 °C ~ 30 °C (60 °F ~ 86 °F)
3 Supply Unit Temperature 03 °C
4 Outdoor Unit Temperature 03 °C
5 Ventilation UnitTemperature 03 °C
6 Mix Unit Temperature 03 °C
7 Set Humidity 03/06 % 40 % ~ 60 %
8 Supply Unit Humidity 03 %
9 Outdoor Unit Humidity 03 %
10 | Ventilation Unit Humidity 03 %
11 CO2 Value 03 - 0~255 (Real Value =Value*10, Example : In case Value is 20, CO2 is 20*10=200ppm)
12 | Error Code 03 - Please refer to LG error code list.
Product Address X2 +1
1 Current OA Damper 03 ©
2 Current EA Damper 03 ©
3 Current Mix Damper 03 ©
4 Cooling OA Damper 03/06 © 0°~90°
5 Cooling EA Damper 03/06 © 0°~90°
6 Cooling Mix Damper 03/06 © 0°~90°
7 Heating OA Damper 03/06 © 0°~90°
8 Heating EA Damper 03/06 © 0°~90°
9 Heating Mix Damper 03/06 © 0°~90°
10 | FAN OA Damper 03/06 © 0°~90°
11 | FAN EA Damper 03/06 © 0°~90°
12 | FAN Mix Damper 03/06 © 0°~90°
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Heating Register List

One Heating has the following list of points. Some points may not be supported depending on the product.

Point Description Function Code Unit Text-0 Text-1 Text-2 Text-3 | Text-4 | Text-5 | Text-6
1 On/Off 01/05 - Stop (0) Start (1) - - - - -
2 Lock 01/05 - Permit (0) Prohibit (1) - - - - -
3 Setting Temperature Reference (Air/Water) 01 - Air (0) Water (1) - - - - -
4 Set Hot Water Temperature 01 - Normal (0) Hot Water Only (1) - - - - -
5 Alarm 01 - Normal (0) Abnormal (1) - - - - -
6 HotWater On/Off 01/05 - Stop (0) Start (1) - - - - -
1 Operation Mode 03/06 - - Cool (1) Heat (2) | Auto (3) - - -
2 Set Room Temperature 03/06 °C 16°C~30°C (60 °F ~ 86 °F)

3 Hot Water Only Mode 03/06 °C 30°C~80°C (86 °F ~176 °F)

4 Set PipeOut Water Temperature 03/06 °C 6°C~80°C (42 °F ~ 176 °F)

5 Room Temperature 03 °C

6 Error Code 03 - Please refer to LG error code list.
7 Pipe Inlet Temperature Status 03 °C

8 Water Tank Temperature Status 03 °C

9 Solar Temperature Status 03 °C

10 | Pipe Outlet Temperature tatus 03 °C
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Open Source Software Notice

This product from LG Electronics, Inc. contains the open source software detailed below. Please refer to the indicated open source licenses (as are included following this notice) for the terms and
conditions of their use.

Open Source License Copyright

Copyright (c) 1996, Rik E. Faith

d3.2.2-14 GPL-2.0
apm Copyright (c) 1999, Avery Pennarun

Copyright (c) 2003, 2004 Porchdog Software
avahi 0.6.31 LGPL-2.1 Copyright (c) 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005,
2006, 2007, 2008, 2009, 2010, 2011 Free Software Foundation, Inc.

bash 3.2.48 GPL-2.0 Copyright (c) 1987-2005 Free Software Foundation, Inc.
Copyright (c) 1999-2004 by Erik Andersen.
BusyBox 1.23.1 GPL-2.0 .
CUSYDOX L.L5.2 Copyright (c) 2005-2006 Rob Landley
coreutils 6.9 GPL-2.0
Copyright (c) 2009 Thomas Renninger <trenn@suse.de>, Novell Inc.
coufrequtils 008 GPL2.0 Copyright (c) 2008 Christian Kornacker <ckornacker@suse.de>

Copyright (c) 2002-2003, by Mike Gleason, NcFTP Software.

Copyright (c) 2004 Michal Ludvig <mludvig@logix.net.nz>, SUSE Labs
Copyright (c) Nikos Mavrogiannopoulos
cryptodev-linux 1.6 GPL-2.0 Copyright (c) Michael Weiser
(c)
(c)

Copyright (c) Phil Sutter
Copyright (c) Dmitry Kasatkin

c) 2000 Eazel, Inc.

Copyright (c)

¢) 2005-2006 Red Hat, Inc.
)
)

Copyright
Copyright
Copyright

delphionrails MPL-1.1

¢) 1991-1992 RSA Data Security, Inc.
¢) 1994-2008 Lua.org, PUC-Rio

—_ Y~~~

Copyright (c) 2004-2015 Canonical Ltd
dosfstools 2.11 GPL-2.0 Copyright (c) Werner Almesberger <almesber@lrc.di.epfl.ch>and Roman Hodek
<Roman.Hodek@informatik.uni-erlangen.de>.

Copyright (c) 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006,
2007, 2008, 2009, 2010 by Theodore Ts'o

2fsprogs 1.42.9 GPL-2.0 . .
CaloDrogs Copyright (c) 1987, 1988, 1989 Massachusetts Institute of Technology Student
Information Processing Board
Eclipse Paho MOQTT Cclient1.3.0 | EPL-1.0 Copyright (c) 2009-2018, IBM Corp.

Copyright (C) 1998 David S. Miller (davem@dm.cobaltmicro.com)
Portions Copyright 2001 Sun Microsystems

Kernel 2.4 update Copyright 2001 Jeff Garzik
Wake-on-LAN,natsemi,misc support by Tim Hockin
Portions Copyright 2002 Intel

Portions Copyright (C) Sun Microsystems 2008
do_test support by Eli Kupermann
ETHTOOL_PHYS_ID support by Chris Leech

€1000 support by Scott Feldman

ethtool 3.16 GPL-2.0 €100 support by Wen Tao

ixgb support by Nicholas Nunley

amd8111le support by Reeja John

long arguments by Andi Kleen.

SMSC LAN911x support by Steve Glendinning

Rx Network Flow Control configuration support
Various features by Ben Hutchings;

Copyright 2009, 2010 Solarflare Communications
MDI-X set support by Jesse Brandeburg

Copyright 2012 Intel Corporation

Initial

Developer's

Public License
Firebird 2.5.0 .

— Version 1.0

InterBase Public

License
gettext 0.14.5 GPL-2.0 Copyright (c) 1998, 2010, 2013 Free Software Foundation, Inc.
glibc2.21 LGPL-2.1 Copyright (c) 1989-2013 Free Software Foundation, Inc.
gmp 6.1.0 GPL-2.0 Copyright (c) 2000, 2001, 2003 Free Software Foundation, Inc.
GnuTLS 3.3.12 LGPL-2.1 Copyright (c) 2011-2012 Free Software Foundation, Inc.
i2c-tools 3.1.1 GPL-2.0
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http://pkgs.fedoraproject.org/repo/pkgs/avahi/avahi-0.6.31.tar.gz/
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http://www.gnu.org/software/bash
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http://www.busybox.net/downloads/
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https://ftp.gnu.org/gnu/coreutils/
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http://www.openenealinux.org/repository/sources/arm-oel-linux-gnueabi/cpufrequtils-008-r5/
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/opensource/OSSNotice-2135_AC%20Smart%205_1.90.0_191115.html#GPL-2.0
http://download.gna.org/cryptodev-linux/cryptodev-linux-1.6.tar.gz
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/opensource/OSSNotice-2135_AC%20Smart%205_1.90.0_191115.html#GPL-2.0
https://code.google.com/archive/p/delphionrails/source/default/source
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/opensource/OSSNotice-2135_AC%20Smart%205_1.90.0_191115.html#MPL-1.1
https://github.com/dosfstools/dosfstools/releases/tag/v2.11
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/opensource/OSSNotice-2135_AC%20Smart%205_1.90.0_191115.html#GPL-2.0
http://git.kernel.org/cgit/fs/ext2/e2fsprogs.git/tag/?h=v1.42.9
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https://github.com/eclipse/paho.mqtt.c
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https://www.kernel.org/pub/software/network/ethtool/
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/opensource/OSSNotice-2135_AC%20Smart%205_1.90.0_191115.html#GPL-2.0
https://sourceforge.net/projects/firebird/
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http://ftp.gnu.org/pub/gnu/gettext/
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https://ftp.gnu.org/gnu/glibc/
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/opensource/OSSNotice-2135_AC%20Smart%205_1.90.0_191115.html#LGPL-2.1
https://gmplib.org/download/gmp-6.1.0
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/opensource/OSSNotice-2135_AC%20Smart%205_1.90.0_191115.html#GPL-2.0
http://www.gnutls.org/download.html
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https://github.com/groeck/i2c-tools/releases
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Imx-kobs 5.3 GPL-2.0 Copyright (c) 2008 by Embedded Alley Solution Inc.
Copyright (c) 2003, Dr Brian Gladman <brg@gladman.me.uk>, Worcester, UK.
Copyright (C)2006 USAGI/WIDE Project
iproute2 3.17.0 GPL-2.0 Copyright (c) 2008, Intel Corporation.
Copyright (C) 2012 Eric Dumazet <edumazet@google.com>
Copyright (c) 2000-2002 by the netfilter coreteam <coreteam@netfilter.org>: Paul
'Rusty' Russell <rusty@rustcorp.com.au>, Marc Boucher <marc+nf@mbsi.ca>,
James Morris <jmorris@intercode.com.au>, Harald Welte <laforge@gnumonks.org>,
i tables 1.4.91 GPL2.0 Jozsef Kadlecsik <kadlec@bl.ackhole.kfkl.hu>
IPlaies Lan Copyright (c) 2008-2013 Patrick McHardy <kaber@trash.net>
Copyright (c) 2000-2002 Joakim Axelsson <gozem@linux.nu>, Patrick Schaaf
<bof@bof.de>, Martin Josefsson <gandalf@wlug.westbo.se>
Copyright (c) 2003-2010 Jozsef Kadlecsik <kadlec@blackhole.kfki.hu>
kexec 2.0.9 GPL-2.0
kmod 19 LGPL-2.1 Copyright (c) 1994-2013 Free Software Foundation, Inc.
libcharset LGPL-2.1 Bruno Haible <bruno@clisp.org>
libdaemon 0.14 LGPL-2.1
libicony 111 GPL-2.0 Copyright (c) 1999-2001 Free Software Foundation, Inc
- LGPL-2.1 Copyright (c) 1990-1998, 2000-2003, 2004 Free Software Foundation, Inc.
Copyright (c) 2001 Johannes Erdfelt <johannes@erdfelt.com>
Copyright (c) 2007-2009 Daniel Drake <dsd@gentoo.org>
Copyright (c) 2010-2012 Peter Stuge <peter@stuge.se>
Copyright (c) 2008-2013 Nathan Hjelm <hjelmn@users.sourceforge.net>
libusb 1.0.19 LGPL2.1 Copyr!ght (c) 2009-2013 Pete B.atard <pete@akeo..|e> .
- - Copyright (c) 2009-2013 Ludovic Rousseau <ludovic.rousseau@gmail.com>
Copyright (c) 2010-2012 Michael Plante <michael.plante@gmail.com>
Copyright (c) 2011-2013 Hans de Goede <hdegoede@redhat.com>
Copyright (c) 2012-2013 Martin Pieuchot <mpi@openbsd.org>
Copyright (c) 2012-2013 Toby Gray <toby.gray@realvnc.com>
Copyright (c) 1995, 1996, 1997, and 1998 WIDE Project.
Copyright (c) 1995-2010 Jean-loup Gailly and Mark Adler
Copyright (c) 1995-2010 Mark Adler
Copyright (c) 2000-2001 Kungliga Tekniska Hgskolan
Copyright (c) 2010-2014 Andy Green <andy@warmcat.com>
LGPL9.1 Copyright (c) 2012 Tatsuhiro Tsujikawa
libwebsockets 1.3 W/Twébsockets Copyright (c) 1991, 1999 Free Software Foundation, Inc.
' excention Copyright (c) 1998 Michael Zucchi, All Rights Reserved
exception Copyright (c) 2000 MontaVista Software, Inc.
Copyright (c) 2000-2001 Tim Waugh
Copyright (c) 2001 Simon Huggins
Copyright (c) 2001 Bob Trower, Trantor Standard Systems Inc.
Copyright (c) 2005-2009 Randy Dunlap
Copyright (c) Kitware Inc.
Linux Kernel 3.14.52 GPL-2.0
memtester4.1.3 GPL-2.0 Copyright (c) 2004-2010 Charles Cazabon <charlesc-memtester@pyropus.ca>
nettle 2.7.1 LGPL.1 Copyr!ght (c) 2002 Niels Moller
- - Copyright (c) 1992 Dana L. How
node-firebird 0.7.2 MPL-2.0
nss-mdns 0.10 LGPL-2.1 Copyright (c) 2004-2007 Lennart Poettering <mzaffzqaf (at) Opointer (dot) de>
Copyright (c) 2003 kernel concepts
kg 0.2.4 GPL-2.0
opre a2 Copyright (c) 2001 University of Southern California
procps 3.3.10 GPL-2.0
Copyright (c) 1997, 1998 Public Flood Software
proftpd 1.3.5 GPL-2.0 Copyright (c) 1999, 2000 MacGyver aka Habeeb J. Dihu <macgyver@tos.net>
Copyright (c) 2001-2011 The ProFTPD Project team
Copyright (c) Ananth Mavinakayanahalli
Copyright (c) Daniel Stekloff
Copyright (c) Mohan Kumar
svsfsutils 2.1.0 GPL-2.0 Copyr!ght (c) Nitin Vashls'Fh .
LGPL-2.1 Copyright (c) Ananth Mavinakayanahalli
Copyright (c) Daniel Stekloff
Copyright (c) Mohan Kumar
Copyright (c) Nitin Vashisth
sysstat 11.0.2 GPL-2.0
sysvinit 2.88dsf GPL-2.0 Copyright (c) 1991-2004 Miquel van Smoorenburg
udev 182 GPL-2.0
usbutils 007 GPL-2.0
Util-Linux 2.25.2 GPL-2.0
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https://www.kernel.org/pub/linux/utils/net/iproute2/
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http://git.netfilter.org/iptables/
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http://kernel.org/pub/linux/utils/kernel/kexec/kexec-tools-2.0.9.tar.gz
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http://git.kernel.org/?p=utils/kernel/kmod/kmod.git;a=summary
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ftp://ftp.gnu.org/pub/gnu/libiconv
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http://0pointer.de/lennart/projects/libdaemon/
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http://savannah.gnu.org/projects/libiconv/
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/opensource/OSSNotice-2135_AC%20Smart%205_1.90.0_191115.html#GPL-2.0
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https://sourceforge.net/projects/libusb/files/libusb-1.0/libusb-1.0.19/
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https://github.com/warmcat/libwebsockets
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https://www.kernel.org/pub/linux/kernel/v3.x/
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http://pyropus.ca/software/memtester/old-versions/
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http://www.lysator.liu.se/~nisse/archive/
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https://github.com/hgourvest/node-firebird
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http://0pointer.de/lennart/projects/nss-mdns/nss-mdns-0.10.tar.gz
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http://git.yoctoproject.org/cgit/cgit.cgi/opkg/tag/?id=v0.2.4
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http://downloads.sourceforge.net/project/procps-ng/Production/procps-ng-3.3.10.tar.xz
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https://github.com/jinjiajin/proftpd-1.3.5.git
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https://sourceforge.net/projects/linux-diag/files/sysfsutils/2.1.0/
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https://github.com/sysstat/sysstat/
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http://download.savannah.gnu.org/releases/sysvinit/
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http://pkgs.fedoraproject.org/repo/pkgs/udev/
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https://www.kernel.org/pub/linux/utils/usb/usbutils/
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https://www.kernel.org/pub/linux/utils/util-linux/
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The source code for the above may be obtained free of charge from LG Electronics, Inc. at http://opensource.lge.com. LG Electronics, Inc. will also provide open source code to you on CD-ROM for a
charge covering the cost of performing such distribution (such as the cost of media, shipping, and handling) upon email request to opensource@lge.com. This offer is valid for a period of three
years after our last shipment of this product. This offer is valid to anyone in receipt of this information.

Please be informed that LG Electronics, Inc. product may contain open source software listed in the tables below.

Open Source License Copyright
angoolar-cookies 0.12.0 MIT
Angular Ul Tree 2.13.0 MIT
angular-local-storage 0.2.7 MIT Copyright (c) 2016 Gregory Pike
angular-moment 0.10.3 MIT Copyright (c) 2013-2015 Uri Shaked and contributors
angular-slider 0.2.15 MIT Copyright (c) 2014 PopSugar <cbailey@popsugar.com>
angular-translate 2.8.1 MIT Copyright (c) <2014> <pascal.precht@gmail.com>
%ehelper 131 MIT Copyright (c) 2014 Mark Lagendijk
Elar-useragent-parser MIT Copyright (c) 2015 Daniel Campos
WM MIT Copyright (c) 2015 Daniel Campos
angular-xml2.2.2 MIT Copyright (c) 2013-2015 John Wright http://j-g-w.info
AngularJS1.5.11 MIT Copyright (c) 2010-2017 Google, Inc. http://angularjs.org
AngularJS1.4.14 MIT Copyright (c) 2010-2015 Google, Inc. http://angularjs.org
angularjs-slider 0.1.36 MIT Copyright (c) 2013 Rafal Zajac <rzajac@gmail.com>
AngularUIl Router 0.2.18 MIT Copyright (c) 2013-2015 The AngularUl Team, Karsten Sperling
Apache CouchDB AFL-2.0 Copyright (c) 2009-2016 The Apache Software Foundation
bower—angL.Jlar—translate— MIT Copyright (c) 2015 The angular-translate team, Pascal Precht
loader-static-files 2.8.1
browser-filesaver 1.1.1 MIT Copyright (c) 2015 Eli Grey
Comeis ur o
curl 7.30.0 curl Copyright (c) 1996 - 2015 Daniel Stenberg, <daniel@haxx.se>
curl curl Copyright (c) 1996 - 2008, Daniel Stenberg, <daniel@haxx.se>.
d33.5.17 BSD-3-Clause Copyright (c) 2010-2016, Michael Bostock
dbus 1.8.10 AFL-2.1 Copyright (C) 2003, 2004 Red Hat, Inc.
device.js 0.2.7 MIT Copyright (c) 2015 Matthew Hudson
dropbear 2014.66 MIT Copyright (c) 2902-2014 Matt 'Johnston
QropRear 81200 Portions copyright (c) 2004 Mihnea Stoenescu
Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd and
expat 2.1.0 MIT Clark Cooper
Copyright (c) 2001, 2002, 2003, 2004, 2005, 2006 Expat maintainers.
Copyright (c) lan F. Darwin 1986, 1987, 1989, 1990, 1991, 1992, 1994, 1995.
file 5.22 BSD-like License (file) Software written by lan F. Darwin and others;
maintained 1994- Christos Zoulas.
FileSaver.js1.3.2 MIT Copyright (c) 2016 Eli Grey.
hangul.js0.2.1 MIT Copyright (c) 2012-2016 Jaemin Jo
howler.js 2.0.4 MIT Copyright (c) 2013-2017 James Simpson and GoldFire Studios, Inc.
icu54.1 Icu Copyright (c) 1995-2010 International Business Machines Corporation and
others
Jansson 2.7 MIT Copyright (c) 2009-2014 Petri Lehtinen <petri@digip.org>
‘query 2.1.4 MIT Eft[:));r}it;tu(g;g(r)g/, 2014 jQuery Foundation and other contributors,
1S7IP 2.6.0 MIT gzEzirri]ggf;tr’((Xni(g(:]?jﬁflotiuart Knightley, David Duponchel, Franz


http://opensource.lge.com/
https://github.com/OlenDavis/angoolar-cookies/releases/tag/v0.12.0
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https://github.com/angular-ui-tree/angular-ui-tree/releases/tag/v2.13.0
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/opensource/OSSNotice-2135_AC%20Smart%205_1.90.0_191115.html#MIT
https://github.com/grevory/angular-local-storage/releases/tag/v0.2.7
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https://github.com/urish/angular-moment/releases/tag/0.10.3
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https://github.com/PopSugar/angular-slider/releases/tag/v0.2.15
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https://github.com/angular-translate/angular-translate/releases/tag/2.8.1
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https://github.com/marklagendijk/ui-router.stateHelper/releases/tag/1.3.1
file:///mnt/hdd2/hwanwoong/fork_dir/htmlacs_hwanwoong/Manual/working/opensource/OSSNotice-2135_AC%20Smart%205_1.90.0_191115.html#MIT
https://github.com/the-darc/angular-useragent-parser/releases/tag/0.1.0
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Copyright (c) 1993, 1994, 1995, 1996, 1997 The Regents of the University of
California.

libcap 2.24 BSD-3-Clause Copyright (c) 1999 - 2005 NetGroup, Politecnico di Torino (Italy)
Copyright (c) 2005 - 2008 CACE Technologies, Davis (California)
Copyright (c) 2006 Paolo Abeni (Italy)
libedit 20130712-3.1 BSD-3-Clause Copyright (c) 1992, 1993 The Regents of the University of California
libtirpc 0.2.5 BSD-3-Clause Copyright (c) Copyright (c) Bull S.A. 2005
libxml2 2.9.2 MIT Copyright (c) 1998-2012 Daniel Veillard.
libxml2 MIT Copyright (C) 1998-2003 Daniel Veillard
libxml2 2.7.8 MIT-like License (libxmI2) Copyright (c) 1998-2003 Daniel Veillard.
list-to-tree 0.0.5 BSD-3-Clause Copyright (c) 2013, Denis Ivanov
Copyright (c) 2012-2015 The Dojo Foundation <http://dojofoundation.org/>
lodash 3.10.1 MIT Copyright (c) 2009-2015 Jeremy Ashkenas, DocumentCloud and
Investigative Reporters & Editors <http://underscorejs.org/>
minini 1.2 Apache-2.0
minini Apache-2.0
moment 2.10.6 IT Copyright (c) 2011-2014 Tim Wood, Iskren Chernev, Moment.js contributors

ncurses 5.9 MIT-like License (ncurses) Copyright (c) 1998-2004,2006 Free Software Foundation, Inc.

ndkit 0.0.3 MIT Copyright (c) HOJUNG-AHN

ng-file-upload 12.2.13 MIT Copyright (c) 2013, danialfarid

, Copyright (C) 2002-2019 Igor Sysoev
1.16.1 BSD-2-Cl

neix 2.20.2 alse Copyright (C) 2011-2019 Nginx, Inc.

node-sqlite3 3.1.8 BSD-3-Clause Copyright (c) MapBox

node-unzip-2 0.2.5 MIT Copyright (c) 2012 - 2013 Near Infinity Corporation

- Copyright (c) npm, Inc. and Contributors
2.14.12 Artistic-2.0

fpm £.25.02 ARSLEAS Copyright (c) 2000-2006, The Perl Foundation.

ntpdate 4.2.8 NTP
Copyright (c) 1998-2019 The OpenSSL Project

p [1.0.2t OpenSSL . . .

ORENSS ~ReNoL Copyright (c) 1995-1998 Eric A. Young, Tim J. Hudson
Copyright (c) University of Cambridge Computing Service, Cambridge,
England.

pcre 8.36 BSD-3-Clause Copyright (c) 1997-2012 University of Cambridge
Copyright (c) 2009-2012 Zoltan Herczeg
Copyright (c) 2007-2012, Google Inc.

perl 5.20.0 Artistic-1.0-Perl Copyright (C) 1993-2014 by Larry Wall and others.

rpcbind 0.2.2 BSD-3-Clause Copyright (c) Bull S.A. 2005
Copyright (c) 1989 - 1994, Julianne Frances Haugh
Copyright (c) 1996 - 2001, Marek Michatkiewicz
Copyright (c) 2001 - 2006, Tomasz Ktoczko

shadow 4.2.1 BSD-3-Clause

Copyright (c) 1997, Guy Maor <maor@ece.utexas.edu>
Copyright (c) 2007 - 2013, Nicolas Francois

(c)
(c)
(c)
Copyright (c) 2004 The FreeBSD Project
(c)
(c)
Copyright (c) 1991 - 1993, Chip Rosenthal

sudo 1.8.11p2

MIT-like License (sudo)

tcpdump 4.9.2 BSD-3-Clause Copyright (c) 1998-2015, The Tcpdump Project

Trano stardsd serlom MIT Copyright (c) Trantor Standard Systems Inc., 2001

base64

x2js1.2.0 Apache-2.0 Copyright (c) 2011-2013 Abdulla Abdurakhmanov

zlib1.2.8 Zlib Copyright (c) 1995-2013 Jean-loup Gailly and Mark Adler
Attribution

This product includes software developed by Inprise Corporation.

This product includes software developed by the OpenSSL Project for use in the OpenSSL Toolkit. (http://www.openssl.org/)
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The Academic Free License
v.2.0

This Academic Free License (the "License") applies to any original work of authorship (the "Original Work") whose owner (the "Licensor") has placed the following notice immediately following the
copyright notice for the Original Work:

Licensed under the Academic Free License version 2.0
1) Grant of Copyright License. Licensor hereby grants You a world-wide, royalty-free, non-exclusive, perpetual, sublicenseable license to do the following:

a
b

to reproduce the Original Work in copies;

to prepare derivative works ("Derivative Works") based upon the Original Work;
c) to distribute copies of the Original Work and Derivative Works to the public;

d) to perform the Original Work publicly; and

e) to display the Original Work publicly.

)
)

2) Grant of Patent License. Licensor hereby grants You a world-wide, royalty-free, non-exclusive, perpetual, sublicenseable license, under patent claims owned or controlled by the Licensor that are
embodied in the Original Work as furnished by the Licensor, to make, use, sell and offer for sale the Original Work and Derivative Works.

3) Grant of Source Code License. The term "Source Code" means the preferred form of the Original Work for making modifications to it and all available documentation describing how to modify
the Original Work. Licensor hereby agrees to provide a machine-readable copy of the Source Code of the Original Work along with each copy of the Original Work that Licensor distributes. Licensor
reserves the right to satisfy this obligation by placing a machine-readable copy of the Source Code in an information repository reasonably calculated to permit inexpensive and convenient access
by You for as long as Licensor continues to distribute the Original Work, and by publishing the address of that information repository in a notice immediately following the copyright notice that
applies to the Original Work.

4) Exclusions From License Grant. Neither the names of Licensor, nor the names of any contributors to the Original Work, nor any of their trademarks or service marks, may be used to endorse or
promote products derived from this Original Work without express prior written permission of the Licensor. Nothing in this License shall be deemed to grant any rights to trademarks, copyrights,
patents, trade secrets or any other intellectual property of Licensor except as expressly stated herein. No patent license is granted to make, use, sell or offer to sell embodiments of any patent
claims other than the licensed claims defined in Section 2. No right is granted to the trademarks of Licensor even if such marks are included in the Original Work. Nothing in this License shall be
interpreted to prohibit Licensor from licensing under different terms from this License any Original Work that Licensor otherwise would have a right to license.

5) This section intentionally omitted.

6) Attribution Rights. You must retain, in the Source Code of any Derivative Works that You create, all copyright, patent or trademark notices from the Source Code of the Original Work, as well as
any notices of licensing and any descriptive text identified therein as an "Attribution Notice." You must cause the Source Code for any Derivative Works that You create to carry a prominent
Attribution Notice reasonably calculated to inform recipients that You have modified the Original Work.

7) Warranty of Provenance and Disclaimer of Warranty. Licensor warrants that the copyright in and to the Original Work and the patent rights granted herein by Licensor are owned by the Licensor
or are sublicensed to You under the terms of this License with the permission of the contributor(s) of those copyrights and patent rights. Except as expressly stated in the immediately proceeding
sentence, the Original Work is provided under this License on an "AS IS" BASIS and WITHOUT WARRANTY, either express or implied, including, without limitation, the warranties of NON-
INFRINGEMENT, MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY OF THE ORIGINAL WORK IS WITH YOU. This DISCLAIMER OF WARRANTY
constitutes an essential part of this License. No license to Original Work is granted hereunder except under this disclaimer.

8) Limitation of Liability. Under no circumstances and under no legal theory, whether in tort (including negligence), contract, or otherwise, shall the Licensor be liable to any person for any direct,
indirect, special, incidental, or consequential damages of any character arising as a result of this License or the use of the Original Work including, without limitation, damages for loss of goodwiill,
work stoppage, computer failure or malfunction, or any and all other commercial damages or losses. This limitation of liability shall not apply to liability for death or personal injury resulting from
Licensor's negligence to the extent applicable law prohibits such limitation. Some jurisdictions do not allow the exclusion or limitation of incidental or consequential damages, so this exclusion and
limitation may not apply to You.

9) Acceptance and Termination. If You distribute copies of the Original Work or a Derivative Work, You must make a reasonable effort under the circumstances to obtain the express assent of
recipients to the terms of this License. Nothing else but this License (or another written agreement between Licensor and You) grants You permission to create Derivative Works based upon the
Original Work or to exercise any of the rights granted in Section 1 herein, and any attempt to do so except under the terms of this License (or another written agreement between Licensor and You)
is expressly prohibited by U.S. copyright law, the equivalent laws of other countries, and by international treaty. Therefore, by exercising any of the rights granted to You in Section 1 herein, You
indicate Your acceptance of this License and all of its terms and conditions.

10) Termination for Patent Action. This License shall terminate automatically and You may no longer exercise any of the rights granted to You by this License as of the date You commence an action,
including a cross-claim or counterclaim, for patent infringement (i) against Licensor with respect to a patent applicable to software or (ii) against any entity with respect to a patent applicable to the
Original Work (but excluding combinations of the Original Work with other software or hardware).

11) Jurisdiction, Venue and Governing Law. Any action or suit relating to this License may be brought only in the courts of a jurisdiction wherein the Licensor resides or in which Licensor conducts
its primary business, and under the laws of that jurisdiction excluding its conflict-of-law provisions. The application of the United Nations Convention on Contracts for the International Sale of
Goods is expressly excluded. Any use of the Original Work outside the scope of this License or after its termination shall be subject to the requirements and penalties of the U.S. Copyright Act, 17
U.S.C. =101 et seq., the equivalent laws of other countries, and international treaty. This section shall survive the termination of this License.

12) Attorneys Fees. In any action to enforce the terms of this License or seeking damages relating thereto, the prevailing party shall be entitled to recover its costs and expenses, including, without
limitation, reasonable attorneys' fees and costs incurred in connection with such action, including any appeal of such action. This section shall survive the termination of this License.

13) Miscellaneous. This License represents the complete agreement concerning the subject matter hereof. If any provision of this License is held to be unenforceable, such provision shall be
reformed only to the extent necessary to make it enforceable.

14) Definition of "You" in This License. "You" throughout this License, whether in upper or lower case, means an individual or a legal entity exercising rights under, and complying with all of the
terms of, this License. For legal entities, "You" includes any entity that controls, is controlled by, or is under common control with you. For 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 (ii) ownership of fifty percent (50%) or more of the outstanding shares, or (iii) beneficial
ownership of such entity.

15) Right to Use. You may use the Original Work in all ways not otherwise restricted or conditioned by this License or by law, and Licensor promises not to interfere with or be responsible for such
uses by You.

This license is Copyright (C) 2003 Lawrence E. Rosen. All rights reserved.
Permission is hereby granted to copy and distribute this license without modification. This license may not be modified without the express written permission of its copyright owner.
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This Academic Free License (the "License") applies to any original work of authorship (the "Original Work") whose owner (the "Licensor") has placed the following notice immediately following the
copyright notice for the Original Work:

Licensed under the Academic Free License version 2.1
1) Grant of Copyright License. Licensor hereby grants You a world-wide, royalty-free, non-exclusive, perpetual, sublicenseable license to do the following:

a) to reproduce the Original Work in copies;

b) to prepare derivative works ("Derivative Works") based upon the Original Work;
c) to distribute copies of the Original Work and Derivative Works to the public;

d) to perform the Original Work publicly; and

e) to display the Original Work publicly.

2) Grant of Patent License. Licensor hereby grants You a world-wide, royalty-free, non-exclusive, perpetual, sublicenseable license, under patent claims owned or controlled by the Licensor that are
embodied in the Original Work as furnished by the Licensor, to make, use, sell and offer for sale the Original Work and Derivative Works.

3) Grant of Source Code License. The term "Source Code" means the preferred form of the Original Work for making modifications to it and all available documentation describing how to modify
the Original Work. Licensor hereby agrees to provide a machine-readable copy of the Source Code of the Original Work along with each copy of the Original Work that Licensor distributes. Licensor
reserves the right to satisfy this obligation by placing a machine-readable copy of the Source Code in an information repository reasonably calculated to permit inexpensive and convenient access
by You for as long as Licensor continues to distribute the Original Work, and by publishing the address of that information repository in a notice immediately following the copyright notice that
applies to the Original Work.

4) Exclusions From License Grant. Neither the names of Licensor, nor the names of any contributors to the Original Work, nor any of their trademarks or service marks, may be used to endorse or
promote products derived from this Original Work without express prior written permission of the Licensor. Nothing in this License shall be deemed to grant any rights to trademarks, copyrights,
patents, trade secrets or any other intellectual property of Licensor except as expressly stated herein. No patent license is granted to make, use, sell or offer to sell embodiments of any patent
claims other than the licensed claims defined in Section 2. No right is granted to the trademarks of Licensor even if such marks are included in the Original Work. Nothing in this License shall be
interpreted to prohibit Licensor from licensing under different terms from this License any Original Work that Licensor otherwise would have a right to license.

5) This section intentionally omitted.

6) Attribution Rights. You must retain, in the Source Code of any Derivative Works that You create, all copyright, patent or trademark notices from the Source Code of the Original Work, as well as
any notices of licensing and any descriptive text identified therein as an "Attribution Notice." You must cause the Source Code for any Derivative Works that You create to carry a prominent
Attribution Notice reasonably calculated to inform recipients that You have modified the Original Work.

7) Warranty of Provenance and Disclaimer of Warranty. Licensor warrants that the copyright in and to the Original Work and the patent rights granted herein by Licensor are owned by the Licensor
or are sublicensed to You under the terms of this License with the permission of the contributor(s) of those copyrights and patent rights. Except as expressly stated in the immediately proceeding
sentence, the Original Work is provided under this License on an "AS IS" BASIS and WITHOUT WARRANTY, either express or implied, including, without limitation, the warranties of NON-
INFRINGEMENT, MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY OF THE ORIGINAL WORK IS WITH YOU. This DISCLAIMER OF WARRANTY
constitutes an essential part of this License. No license to Original Work is granted hereunder except under this disclaimer.

8) Limitation of Liability. Under no circumstances and under no legal theory, whether in tort (including negligence), contract, or otherwise, shall the Licensor be liable to any person for any direct,
indirect, special, incidental, or consequential damages of any character arising as a result of this License or the use of the Original Work including, without limitation, damages for loss of goodwiill,
work stoppage, computer failure or malfunction, or any and all other commercial damages or losses. This limitation of liability shall not apply to liability for death or personal injury resulting from
Licensor's negligence to the extent applicable law prohibits such limitation. Some jurisdictions do not allow the exclusion or limitation of incidental or consequential damages, so this exclusion and
limitation may not apply to You.

9) Acceptance and Termination. If You distribute copies of the Original Work or a Derivative Work, You must make a reasonable effort under the circumstances to obtain the express assent of
recipients to the terms of this License. Nothing else but this License (or another written agreement between Licensor and You) grants You permission to create Derivative Works based upon the
Original Work or to exercise any of the rights granted in Section 1 herein, and any attempt to do so except under the terms of this License (or another written agreement between Licensor and You)
is expressly prohibited by U.S. copyright law, the equivalent laws of other countries, and by international treaty. Therefore, by exercising any of the rights granted to You in Section 1 herein, You
indicate Your acceptance of this License and all of its terms and conditions.

10) Termination for Patent Action. This License shall terminate automatically and You may no longer exercise any of the rights granted to You by this License as of the date You commence an action,
including a cross-claim or counterclaim, against Licensor or any licensee alleging that the Original Work infringes a patent. This termination provision shall not apply for an action alleging patent
infringement by combinations of the Original Work with other software or hardware.

11) Jurisdiction, Venue and Governing Law. Any action or suit relating to this License may be brought only in the courts of a jurisdiction wherein the Licensor resides or in which Licensor conducts
its primary business, and under the laws of that jurisdiction excluding its conflict-of-law provisions. The application of the United Nations Convention on Contracts for the International Sale of
Goods is expressly excluded. Any use of the Original Work outside the scope of this License or after its termination shall be subject to the requirements and penalties of the U.S. Copyright Act, 17
U.S.C. § 101 et seq., the equivalent laws of other countries, and international treaty. This section shall survive the termination of this License.

12) Attorneys Fees. In any action to enforce the terms of this License or seeking damages relating thereto, the prevailing party shall be entitled to recover its costs and expenses, including, without
limitation, reasonable attorneys' fees and costs incurred in connection with such action, including any appeal of such action. This section shall survive the termination of this License.

13) Miscellaneous. This License represents the complete agreement concerning the subject matter hereof. If any provision of this License is held to be unenforceable, such provision shall be
reformed only to the extent necessary to make it enforceable.

14) Definition of "You" in This License. "You" throughout this License, whether in upper or lower case, means an individual or a legal entity exercising rights under, and complying with all of the
terms of, this License. For legal entities, "You" includes any entity that controls, is controlled by, or is under common control with you. For 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 (ii) ownership of fifty percent (50%) or more of the outstanding shares, or (iii) beneficial
ownership of such entity.

15) Right to Use. You may use the Original Work in all ways not otherwise restricted or conditioned by this License or by law, and Licensor promises not to interfere with or be responsible for such
uses by You.

This license is Copyright (C) 2003-2004 Lawrence E. Rosen. All rights reserved.
Permission is hereby granted to copy and distribute this license without modification. This license may not be modified without the express written permission of its copyright owner.

Apache-2.0

Apache License
Version 2.0, January 2004
http://www.apache.org/licenses/



TERMS 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.
"Licensor" 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 (ii) 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 copyright 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. For the purposes of this 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 systems 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 to 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, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made, use, offer to 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 any patent licenses granted to You under this License for that Work shall terminate as of the date such litigation is filed.

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:

(a) You must give any other recipients of the Work or Derivative Works a copy of this License; and
(b) You must cause any modified files to carry prominent notices stating that You changed the files; and

(c) 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

(d) 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 provide additional 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 explicitly 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 law (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 stoppage, 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 may 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 Contributor harmless for any liability incurred by, or claims asserted against, such Contributor by reason of your
accepting any such warranty or additional liability.

END 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 [yyyy] [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

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, 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.

Artistic-1.0-Perl

The "Artistic License"
Preamble

The intent of this document is to state the conditions under which a Package may be copied, such that the Copyright Holder maintains some semblance of artistic control over the development of
the package, while giving the users of the package the right to use and distribute the Package in a more-or-less customary fashion, plus the right to make reasonable modifications.

Definitions:

"Package" refers to the collection of files distributed by the Copyright Holder, and derivatives of that collection of files created through textual modification.

"Standard Version" refers to such a Package if it has not been modified, or has been modified in accordance with the wishes of the Copyright Holder as specified below.
"Copyright Holder" is whoever is named in the copyright or copyrights for the package.

"You" is you, if you're thinking about copying or distributing this Package.

"Reasonable copying fee" is whatever you can justify on the basis of media cost, duplication charges, time of people involved, and so on. (You will not be required to justify it to the Copyright
Holder, but only to the computing community at large as a market that must bear the fee.)

"Freely Available" means that no fee is charged for the item itself, though there may be fees involved in handling the item. It also means that recipients of the item may redistribute it under the
same conditions they received it.

1. You may make and give away verbatim copies of the source form of the Standard Version of this Package without restriction, provided that you duplicate all of the original copyright notices and
associated disclaimers.

2. You may apply bug fixes, portability fixes and other modifications derived from the Public Domain or from the Copyright Holder. A Package modified in such a way shall still be considered the
Standard Version.

3. You may otherwise modify your copy of this Package in any way, provided that you insert a prominent notice in each changed file stating how and when you changed that file, and provided that
you do at least ONE of the following:

a) place your modifications in the Public Domain or otherwise make them Freely Available, such as by posting said modifications to Usenet or an equivalent medium, or placing the modifications on
a major archive site such as uunet.uu.net, or by allowing the Copyright Holder to include your modifications in the Standard Version of the Package.

b) use the modified Package only within your corporation or organization.

c) rename any non-standard executables so the names do not conflict with standard executables, which must also be provided, and provide a separate manual page for each non-standard
executable that clearly documents how it differs from the Standard Version.

d) make other distribution arrangements with the Copyright Holder.

4. You may distribute the programs of this Package in object code or executable form, provided that you do at least ONE of the following:

a
b

c)
)

distribute a Standard Version of the executables and library files, together with instructions (in the manual page or equivalent) on where to get the Standard Version.

accompany the distribution with the machine-readable source of the Package with your modifications.

give non-standard executables non-standard names, and clearly document the differences in manual pages (or equivalent), together with instructions on where to get the Standard Version.
make other distribution arrangements with the Copyright Holder.

)
)
d

5. You may charge a reasonable copying fee for any distribution of this Package. You may charge any fee you choose for support of this Package. You may not charge a fee for this Package itself.
However, you may distribute this Package in aggregate with other (possibly commercial) programs as part of a larger (possibly commercial) software distribution provided that you do not advertise
this Package as a product of your own. You may embed this Package's interpreter within an executable of yours (by linking); this shall be construed as a mere form of aggregation, provided that the
complete Standard Version of the interpreter is so embedded.

6. The scripts and library files supplied as input to or produced as output from the programs of this Package do not automatically fall under the copyright of this Package, but belong to whoever
generated them, and may be sold commercially, and may be aggregated with this Package. If such scripts or library files are aggregated with this Package via the so-called "undump" or "unexec"
methods of producing a binary executable image, then distribution of such an image shall neither be construed as a distribution of this Package nor shall it fall under the restrictions of Paragraphs 3
and 4, provided that you do not represent such an executable image as a Standard Version of this Package.

7. C subroutines (or comparably compiled subroutines in other languages) supplied by you and linked into this Package in order to emulate subroutines and variables of the language defined by
this Package shall not be considered part of this Package, but are the equivalent of input as in Paragraph 6, provided these subroutines do not change the language in any way that would cause it to

fail the regression tests for the language.

8. Aggregation of this Package with a commercial distribution is always permitted provided that the use of this Package is embedded; that is, when no overt attempt is made to make this Package's
interfaces visible to the end user of the commercial distribution. Such use shall not be construed as a distribution of this Package.

9. The name of the Copyright Holder may not be used to endorse or promote products derived from this software without specific prior written permission.

10. THIS PACKAGE 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.



The End

Artistic-2.0

The Artistic License 2.0

Copyright (c) 2000-2006, The Perl Foundation.

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

This license establishes the terms under which a given free software Package may be copied, modified, distributed, and/or redistributed. The intent is that the Copyright Holder maintains some
artistic control over the development of that Package while still keeping the Package available as open source and free software.

You are always permitted to make arrangements wholly outside of this license directly with the Copyright Holder of a given Package. If the terms of this license do not permit the full use that you
propose to make of the Package, you should contact the Copyright Holder and seek a different licensing arrangement.

Definitions

"Copyright Holder" means the individual(s) or organization(s) named in the copyright notice for the entire Package.

"Contributor" means any party that has contributed code or other material to the Package, in accordance with the Copyright Holder's procedures.
"You" and "your" means any person who would like to copy, distribute, or modify the Package.

"Package" means the collection of files distributed by the Copyright Holder, and derivatives of that collection and/or of those files. A given Package may consist of either the Standard Version, or a
Modified Version.

"Distribute" means providing a copy of the Package or making it accessible to anyone else, or in the case of a company or organization, to others outside of your company or organization.
"Distributor Fee" means any fee that you charge for Distributing this Package or providing support for this Package to another party. It does not mean licensing fees.

"Standard Version" refers to the Package if it has not been modified, or has been modified only in ways explicitly requested by the Copyright Holder.

"Modified Version" means the Package, if it has been changed, and such changes were not explicitly requested by the Copyright Holder.

"Original License" means this Artistic License as Distributed with the Standard Version of the Package, in its current version or as it may be modified by The Perl Foundation in the future.
"Source" form means the source code, documentation source, and configuration files for the Package.

"Compiled" form means the compiled bytecode, object code, binary, or any other form resulting from mechanical transformation or translation of the Source form.

Permission for Use and Modification Without Distribution

(1) You are permitted to use the Standard Version and create and use Modified Versions for any purpose without restriction, provided that you do not Distribute the Modified Version.
Permissions for Redistribution of the Standard Version

(2) You may Distribute verbatim copies of the Source form of the Standard Version of this Package in any medium without restriction, either gratis or for a Distributor Fee, provided that you
duplicate all of the original copyright notices and associated disclaimers. At your discretion, such verbatim copies may or may not include a Compiled form of the Package.

(3) You may apply any bug fixes, portability changes, and other modifications made available from the Copyright Holder. The resulting Package will still be considered the Standard Version, and as
such will be subject to the Original License.

Distribution of Modified Versions of the Package as Source

(4) You may Distribute your Modified Version as Source (either gratis or for a Distributor Fee, and with or without a Compiled form of the Modified Version) provided that you clearly document how it
differs from the Standard Version, including, but not limited to, documenting any non-standard features, executables, or modules, and provided that you do at least ONE of the following:

(a) make the Modified Version available to the Copyright Holder of the Standard Version, under the Original License, so that the Copyright Holder may include your modifications in the Standard
Version.

(b) ensure that installation of your Modified Version does not prevent the user installing or running the Standard Version. In addition, the Modified Version must bear a name that is different from
the name of the Standard Version.

(c) allow anyone who receives a copy of the Modified Version to make the Source form of the Modified Version available to others under

(i) the Original License or
(ii) a license that permits the licensee to freely copy, modify and redistribute the Modified Version using the same licensing terms that apply to the copy that the licensee received, and requires that
the Source form of the Modified Version, and of any works derived from it, be made freely available in that license fees are prohibited but Distributor Fees are allowed.

Distribution of Compiled Forms of the Standard Version or Modified Versions without the Source

(5) You may Distribute Compiled forms of the Standard Version without the Source, provided that you include complete instructions on how to get the Source of the Standard Version. Such
instructions must be valid at the time of your distribution. If these instructions, at any time while you are carrying out such distribution, become invalid, you must provide new instructions on
demand or cease further distribution. If you provide valid instructions or cease distribution within thirty days after you become aware that the instructions are invalid, then you do not forfeit any of
your rights under this license.

(6) You may Distribute a Modified Version in Compiled form without the Source, provided that you comply with Section 4 with respect to the Source of the Modified Version.

Aggregating or Linking the Package

(7) You may aggregate the Package (either the Standard Version or Modified Version) with other packages and Distribute the resulting aggregation provided that you do not charge a licensing fee for
the Package. Distributor Fees are permitted, and licensing fees for other components in the aggregation are permitted. The terms of this license apply to the use and Distribution of the Standard or

Modified Versions as included in the aggregation.

(8) You are permitted to link Modified and Standard Versions with other works, to embed the Package in a larger work of your own, or to build stand-alone binary or bytecode versions of
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I[tems That are Not Considered Part of a Modified Version

(9) Works (including, but not limited to, modules and scripts) that merely extend or make use of the Package, do not, by themselves, cause the Package to be a Modified Version. In addition, such
works are not considered parts of the Package itself, and are not subject to the terms of this license.

General Provisions

(10) Any use, modification, and distribution of the Standard or Modified Versions is governed by this Artistic License. By using, modifying or distributing the Package, you accept this license. Do not
use, modify, or distribute the Package, if you do not accept this license.

(11) If your Modified Version has been derived from a Modified Version made by someone other than you, you are nevertheless required to ensure that your Modified Version complies with the
requirements of this license.

(12) This license does not grant you the right to use any trademark, service mark, tradename, or logo of the Copyright Holder.

(13) This license includes the non-exclusive, worldwide, free-of-charge patent license to make, have made, use, offer to sell, sell, import and otherwise transfer the Package with respect to any
patent claims licensable by the Copyright Holder that are necessarily infringed by the Package. If you institute patent litigation (including a cross-claim or counterclaim) against any party alleging
that the Package constitutes direct or contributory patent infringement, then this Artistic License to you shall terminate on the date that such litigation is filed.

(14) Disclaimer of Warranty:

THE PACKAGE IS PROVIDED BY THE COPYRIGHT HOLDER AND CONTRIBUTORS "AS IS" AND WITHOUT ANY EXPRESS OR IMPLIED WARRANTIES. THE IMPLIED WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT ARE DISCLAIMED TO THE EXTENT PERMITTED BY YOUR LOCAL LAW. UNLESS REQUIRED BY LAW, NO COPYRIGHT HOLDER OR
CONTRIBUTOR WILL BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES ARISING IN ANY WAY OUT OF THE USE OF THE PACKAGE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

BSD-2-Clause

Copyright (c) <year> <owner> 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.

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 HOLDER 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.

BSD-3-Clause

Copyright (c) <year> <owner>. 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. Neither the name of the copyright holder 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 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 HOLDER 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.

BSD-like License (file)

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 immediately at the beginning of the file, without modification,
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.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR 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 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.

BSL-1.0

Boost Software License - Version 1.0 - August 17th, 2003

Permission is hereby granted, free of charge, to any person or organization obtaining a copy of the software and accompanying documentation covered by this license (the "Software") to use,
reproduce, display, distribute, execute, and transmit the Software, and to prepare derivative works of the Software, and to permit third-parties to whom the Software is furnished to do so, all
subject to the following:

The copyright notices in the Software and this entire statement, including the above license grant, this restriction and the following disclaimer, must be included in all copies of the Software, in
whole orin part, and all derivative works of the Software, unless such copies or derivative works are solely in the form of machine-executable object code generated by a source language processor.

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, TITLE AND NON-INFRINGEMENT. IN NO EVENT SHALL THE COPYRIGHT HOLDERS OR ANYONE DISTRIBUTING THE SOFTWARE BE LIABLE FOR ANY DAMAGES OR OTHER
LIABILITY, WHETHER IN CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

EPL-1.0

Eclipse Public License-v 1.0

THE ACCOMPANYING PROGRAM IS PROVIDED UNDER THE TERMS OF THIS ECLIPSE PUBLIC LICENSE ("AGREEMENT"). ANY USE, REPRODUCTION OR DISTRIBUTION OF THE PROGRAM CONSTITUTES
RECIPIENT'S ACCEPTANCE OF THIS AGREEMENT.

1. DEFINITIONS

"Contribution" means:

a) in the case of the initial Contributor, the initial code and documentation distributed under this Agreement, and
b) in the case of each subsequent Contributor:

i) changes to the Program, and

ii) additions to the Program;

where such changes and/or additions to the Program originate from and are distributed by that particular Contributor. A Contribution 'originates' from a Contributor if it was added to the Program
by such Contributor itself or anyone acting on such Contributor's behalf. Contributions do not include additions to the Program which: (i) are separate modules of software distributed in
conjunction with the Program under their own license agreement, and (ii) are not derivative works of the Program.

"Contributor" means any person or entity that distributes the Program.

"Licensed Patents" mean patent claims licensable by a Contributor which are necessarily infringed by the use or sale of its Contribution alone or when combined with the Program.
"Program" means the Contributions distributed in accordance with this Agreement.

"Recipient" means anyone who receives the Program under this Agreement, including all Contributors.

2. GRANT OF RIGHTS

a) Subject to the terms of this Agreement, each Contributor hereby grants Recipient a non-exclusive, worldwide, royalty-free copyright license to reproduce, prepare derivative works of, publicly
display, publicly perform, distribute and sublicense the Contribution of such Contributor, if any, and such derivative works, in source code and object code form.

b) Subject to the terms of this Agreement, each Contributor hereby grants Recipient a non-exclusive, worldwide, royalty-free patent license under Licensed Patents to make, use, sell, offer to sell,
import and otherwise transfer the Contribution of such Contributor, if any, in source code and object code form. This patent license shall apply to the combination of the Contribution and the
Program if, at the time the Contribution is added by the Contributor, such addition of the Contribution causes such combination to be covered by the Licensed Patents. The patent license shall not
apply to any other combinations which include the Contribution. No hardware per se is licensed hereunder.

c) Recipient understands that although each Contributor grants the licenses to its Contributions set forth herein, no assurances are provided by any Contributor that the Program does not infringe
the patent or other intellectual property rights of any other entity. Each Contributor disclaims any liability to Recipient for claims brought by any other entity based on infringement of intellectual
property rights or otherwise. As a condition to exercising the rights and licenses granted hereunder, each Recipient hereby assumes sole responsibility to secure any other intellectual property
rights needed, if any. For example, if a third party patent license is required to allow Recipient to distribute the Program, it is Recipient's responsibility to acquire that license before distributing the
Program.

d) Each Contributor represents that to its knowledge it has sufficient copyright rights in its Contribution, if any, to grant the copyright license set forth in this Agreement.

3. REQUIREMENTS
A Contributor may choose to distribute the Program in object code form under its own license agreement, provided that:

a) it complies with the terms and conditions of this Agreement; and

b) its license agreement:

i) effectively disclaims on behalf of all Contributors all warranties and conditions, express and implied, including warranties or conditions of title and non-infringement, and implied warranties or
conditions of merchantability and fitness for a particular purpose;

ii) effectively excludes on behalf of all Contributors all liability for damages, including direct, indirect, special, incidental and consequential damages, such as lost profits;

iii) states that any provisions which differ from this Agreement are offered by that Contributor alone and not by any other party; and

iv) states that source code for the Program is available from such Contributor, and informs licensees how to obtain it in a reasonable manner on or through a medium customarily used for software
exchange.

When the Program is made available in source code form:



a) it must be made available under this Agreement; and

b) a copy of this Agreement must be included with each copy of the Program.
Contributors may not remove or alter any copyright notices contained within the Program.

Each Contributor must identify itself as the originator of its Contribution, if any, in a manner that reasonably allows subsequent Recipients to identify the originator of the Contribution.

4. COMMERCIAL DISTRIBUTION

Commercial distributors of software may accept certain responsibilities with respect to end users, business partners and the like. While this license is intended to facilitate the commercial use of
the Program, the Contributor who includes the Program in a commercial product offering should do so in a manner which does not create potential liability for other Contributors. Therefore, if a
Contributor includes the Program in a commercial product offering, such Contributor ("Commercial Contributor") hereby agrees to defend and indemnify every other Contributor ("Indemnified
Contributor") against any losses, damages and costs (collectively "Losses") arising from claims, lawsuits and other legal actions brought by a third party against the Indemnified Contributor to the
extent caused by the acts or omissions of such Commercial Contributor in connection with its distribution of the Program in a commercial product offering. The obligations in this section do not
apply to any claims or Losses relating to any actual or alleged intellectual property infringement. In order to qualify, an Indemnified Contributor must: a) promptly notify the Commercial
Contributor in writing of such claim, and b) allow the Commercial Contributor to control, and cooperate with the Commercial Contributor in, the defense and any related settlement negotiations.
The Indemnified Contributor may participate in any such claim at its own expense.

For example, a Contributor might include the Program in a commercial product offering, Product X. That Contributor is then a Commercial Contributor. If that Commercial Contributor then makes
performance claims, or offers warranties related to Product X, those performance claims and warranties are such Commercial Contributor's responsibility alone. Under this section, the Commercial
Contributor would have to defend claims against the other Contributors related to those performance claims and warranties, and if a court requires any other Contributor to pay any damages as a
result, the Commercial Contributor must pay those damages.

5. NO WARRANTY

EXCEPT AS EXPRESSLY SET FORTH IN THIS AGREEMENT, THE PROGRAM IS PROVIDED 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. Each Recipient is solely
responsible for determining the appropriateness of using and distributing the Program and assumes all risks associated with its exercise of rights under this Agreement, including but not limited to
the risks and costs of program errors, compliance with applicable laws, damage to or loss of data, programs or equipment, and unavailability or interruption of operations.

6. DISCLAIMER OF LIABILITY

EXCEPT AS EXPRESSLY SET FORTH IN THIS AGREEMENT, NEITHER RECIPIENT NOR ANY CONTRIBUTORS SHALL HAVE ANY LIABILITY FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY,
OR CONSEQUENTIAL DAMAGES (INCLUDING WITHOUT LIMITATION LOST PROFITS), 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 OR DISTRIBUTION OF THE PROGRAM OR THE EXERCISE OF ANY RIGHTS GRANTED HEREUNDER, EVEN IF ADVISED OF
THE POSSIBILITY OF SUCH DAMAGES.

7. GENERAL

If any provision of this Agreement is invalid or unenforceable under applicable law, it shall not affect the validity or enforceability of the remainder of the terms of this Agreement, and without
further action by the parties hereto, such provision shall be reformed to the minimum extent necessary to make such provision valid and enforceable.

If Recipient institutes patent litigation against any entity (including a cross-claim or counterclaim in a lawsuit) alleging that the Program itself (excluding combinations of the Program with other
software or hardware) infringes such Recipient's patent(s), then such Recipient's rights granted under Section 2(b) shall terminate as of the date such litigation is filed.

All Recipient's rights under this Agreement shall terminate if it fails to comply with any of the material terms or conditions of this Agreement and does not cure such failure in a reasonable period of
time after becoming aware of such noncompliance. If all Recipient's rights under this Agreement terminate, Recipient agrees to cease use and distribution of the Program as soon as reasonably
practicable. However, Recipient's obligations under this Agreement and any licenses granted by Recipient relating to the Program shall continue and survive.

Everyone is permitted to copy and distribute copies of this Agreement, but in order to avoid inconsistency the Agreement is copyrighted and may only be modified in the following manner. The
Agreement Steward reserves the right to publish new versions (including revisions) of this Agreement from time to time. No one other than the Agreement Steward has the right to modify this
Agreement. The Eclipse Foundation is the initial Agreement Steward. The Eclipse Foundation may assign the responsibility to serve as the Agreement Steward to a suitable separate entity. Each
new version of the Agreement will be given a distinguishing version number. The Program (including Contributions) may always be distributed subject to the version of the Agreement under which
it was received. In addition, after a new version of the Agreement is published, Contributor may elect to distribute the Program (including its Contributions) under the new version. Except as
expressly stated in Sections 2(a) and 2(b) above, Recipient receives no rights or licenses to the intellectual property of any Contributor under this Agreement, whether expressly, by implication,
estoppel or otherwise. All rights in the Program not expressly granted under this Agreement are reserved.

This Agreement is governed by the laws of the State of New York and the intellectual property laws of the United States of America. No party to this Agreement will bring a legal action under this
Agreement more than one year after the cause of action arose. Each party waives its rights to a jury trial in any resulting litigation.

GPL-ZOO
GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (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 modify 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.

Alrn fav An-~ Il aiibtlhAavlm mvAbAanbiAanm Aanmn A At~ darA e O e e D R Y P A R B I R N - T ¥ T NI T oy Ry SRy | - SR fhinimvna £+l ma mAafriniava in mmAadIifiAd kit crAammcaaaimAa Alaa A A



ALSV, TUT EdlIT dULTIUl 5 ProLecLurl dilu Ouls, we wdlll LO TTIdKeE LelLdlll LidL evelryolie urndersudiius uidL Liere 15 1o wdirdiity 101 s 1ree suitwdie. 11 L1e S01LLwdie 1S 1110Ullieud vy solleulie ese diiu
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 program is 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 copying, 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 copy and distribute 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 and disclaimer of warranty; keep intact all the notices that refer to this License and to the absence 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, and copy 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.

c) 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 you; rather, the intent is to exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation 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 executable form under the terms of Sections 1 and 2 above provided that you also do one of
the following:

a) Accompany it with the complete 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,

c) 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 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.

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 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.

5. You are not required to accept this License, since you have not signed it. However, nothing else grants you permission to modify or distribute the Program or its derivative works. These actions
are prohibited by law if you do not accept this License. Therefore, by modifying or distributing the Program (or any work based on the Program), you 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. 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 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 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 indirectly through you, then the only way you could satisfy both it and this License would be to refrain entirely 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 to 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.
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 places 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 number 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 different, 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

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, 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 RISKAS 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 "copyright" 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 is 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 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 not, write to the Free Software Foundation, Inc., 51 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 Ty Coon, President of Vice

ICU

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, and/or sell copies of the Software, and to permit persons to whom the Software is furnished to do so,
provided that the above copyright notice(s) and this permission notice appear in all copies of the Software and that both the above copyright notice(s) and this permission notice appearin
supporting documentation.

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 OF THIRD PARTY RIGHTS. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR HOLDERS INCLUDED IN THIS NOTICE BE LIABLE FOR ANY CLAIM, OR ANY
SPECIAL INDIRECT OR CONSEQUENTIAL DAMAGES, OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS 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.




Initial Developer's Public License Version 1.0

1. Definitions

1.0 "Commercial Use" means distribution or otherwise making the Covered Code available to a third party.

1.1 "Contributor" means each entity that creates or contributes to the creation of Modifications.

1.2 "Contributor Version" means the combination of the Original Code, prior Modifications used by a Contributor, and the Modifications made by that particular Contributor.
1.3. "Covered Code" means the Original Code or Modifications or the combination of the Original Code and Modifications, in each case including portions thereof.

1.4, "Electronic Distribution Mechanism" means a mechanism generally accepted in the software development community for the electronic transfer of data.

1.5. "Executable" means Covered Code in any form other than Source Code.

1.6. "Initial Developer" means the individual or entity identified as the Initial Developer in the Source Code notice required by Exhibit A.

1.7. "Larger Work" means a work which combines Covered Code or portions thereof with code not governed by the terms of this License.

1.8. "License" means this document.

1.8.1. "Licensable" means having the right to grant, to the maximum extent possible, whether at the time of the initial grant or subsequently acquired, any and all of the rights conveyed herein.

1.9. "Modifications" means any addition to or deletion from the substance or structure of either the Original Code or any previous Modifications. When Covered Code is released as a series of files, a
Modification is:

Any addition to or deletion from the contents of a file containing Original Code or previous Modifications.
Any new file that contains any part of the Original Code or previous Modifications.

1.10. "Original Code" means Source Code of computer software code which is described in the Source Code notice required by Exhibit A as Original Code, and which, at the time of its release under
this License is not already Covered Code governed by this License.

1.10.1. "Patent Claims" means any patent claim(s), now owned or hereafter acquired, including without limitation, method, process, and apparatus claims, in any patent Licensable by grantor.
1.11. "Source Code" means the preferred form of the Covered Code for making modifications to it, including all modules it contains, plus any associated interface definition files, scripts used to
control compilation and installation of an Executable, or source code differential comparisons against either the Original Code or another well known, available Covered Code of the Contributor's
choice. The Source Code can be in a compressed or archival form, provided the appropriate decompression or de-archiving software is widely available for no charge.

1.12. "You" (or "Your") means an individual or a legal entity exercising rights under, and complying with all of the terms of, this License or a future version of this License issued under Section 6.1.
For legal entities, "You" includes any entity w hich controls, is controlled by, or is under common control with You. For purposes of this definition, "control" means (a) the power, direct or indirect,
to cause the direction or management of such entity, whether by contract or otherwise, or (b) ownership of more than fifty percent (50%) of the outstanding shares or beneficial ownership of such
entity.

2. Source Code License.

2.1. The Initial Developer Grant. The Initial Developer hereby grants You a world-wide, royalty-free, non-exclusive license, subject to third party intellectual property claims:

(a) under intellectual property rights (other than patent or trademark) Licensable by Initial Developer to use, reproduce, modify, display, perform, sublicense and distribute the Original Code (or
portions thereof) with or without Modifications, and/or as part of a Larger Work; and

(b) under Patents Claims infringed by the making, using or selling of Original Code, to make, have made, use, practice, sell, and offer for sale, and/or otherwise dispose of the Original Code (or
portions thereof).

(c) the licenses granted in this Section 2.1(a) and (b) are effective on the date Initial Developer first distributes Original Code under the terms of this License.

d) Notwithstanding Section 2.1(b) above, no patent license is granted:

1) for code that You delete from the Original Code;

2) separate from the Original Code; or

3) for infringements caused by:

i) the modification of the Original Code or

ii) the combination of the Original Code with other software or devices.

2.2. Contributor Grant. Subject to third party intellectual property claims, each Contributor hereby grants You a world-wide, royalty-free, non-exclusive license

(a) under intellectual property rights (other than patent or trademark) Licensable by Contributor, to use, reproduce, modify, display, perform, sublicense and distribute the Modifications created by
such Contributor (or portions thereof) either on an unmodified basis, with other Modifications, as Covered Code and/or as part of a Larger Work; and

(b) under Patent Claims infringed by the making, using, or selling of Modifications made by that Contributor either alone and/or in combination with its Contributor Version (or portions of such
combination), to make, use, sell, offer for sale, have made, and/or otherwise dispose of: 1) Modifications made by that Contributor (or portions thereof); and 2) the combination of Modifications
made by that Contributor with its Contributor Version (or portions of such combination).

(c) the licenses granted in Sections 2.2(a) and 2.2(b) are effective on the date Contributor first makes Commercial Use of the Covered Code.

(d) Notwithstanding Section 2.2(b) above, no patent license is granted:

1) for any code that Contributor has deleted from the Contributor Version;

2) separate from the Contributor Version;

3) for infringements caused by: i) third party modifications of Contributor Version or

ii) the combination of Modifications made by that Contributor with other software (except as part of the Contributor Version) or other devices; or



4) under Patent Claims infringed by Covered Code in the absence of Modifications made by that Contributor.
3. Distribution Obligations.

3.1. Application of License. The Modifications which You create or to which You contribute are governed by the terms of this License, including without limitation Section 2.2. The Source Code
version of Covered Code may be distributed only under the terms of this License or a future version of this License released under Section 6.1, and You must include a copy of this License with every
copy of the Source Code You distribute. You may not offer orimpose any terms on any Source Code version that alters or restricts the applicable version of this License or the recipients' rights
hereunder. However, You may include an additional document offering the additional rights described in Section 3.5.

3.2. Availability of Source Code. Any Modification which You create or to which You contribute must be made available in Source Code form under the terms of this License either on the same media
as an Executable version or via an accepted Electronic Distribution Mechanism to anyone to whom you made an Executable version available; and if made available via Electronic Distribution
Mechanism, must remain available for at least twelve (12) months after the date it initially became available, or at least six (6) months after a subsequent version of that particular Modification has
been made available to such recipients. You are responsible for ensuring that the Source Code version remains available even if the Electronic Distribution Mechanism is maintained by a third party.

3.3. Description of Modifications. You must cause all Covered Code to which You contribute to contain a file documenting the changes You made to create that Covered Code and the date of any
change. You must include a prominent statement that the Modification is derived, directly or indirectly, from Original Code provided by the Initial Developer and including the name of the Initial
Developerin

(a) the Source Code, and
(b) in any notice in an Executable version or related documentation in which You describe the origin or ownership of the Covered Code.
3.4. Intellectual Property Matters

a) Third Party Claims. If Contributor has knowledge that a license under a third party's intellectual property rights is required to exercise the rights granted by such Contributor under Sections 2.1 or
2.2, Contributor must include a text file with the Source Code distribution titled "LEGAL" which describes the claim and the party making the claim in sufficient detail that a recipient will know
whom to contact. If Contributor obtains such knowledge after the Modification is made available as described in Section 3.2, Contributor shall promptly modify the LEGAL file in all copies
Contributor makes available thereafter and shall take other steps (such as notifying appropriate mailing lists or newsgroups) reasonably calculated to inform those who received the Covered Code
that new knowledge has been obtained.

(b) Contributor APIs. If Contributor's Modifications include an application programming interface and Contributor has knowledge of patent licenses which are reasonably necessary to implement
that API, Contributor must also include this information in the LEGAL file.

(c) Representations. Contributor represents that, except as disclosed pursuant to Section 3.4(a) above, Contributor believes that Contributor's Modifications are Contributor's original creation(s)
and/or Contributor has sufficient rights to grant the rights conveyed by this License.

3.5. Required Notices. You must duplicate the notice in Exhibit A in each file of the Source Code. If it is not possible to put such notice in a particular Source Code file due to its structure, then You
must include such notice in a location (such as a relevant directory) where a user would be likely to look for such a notice. If You created one or more Modification(s) You may add your name as a
Contributor to the notice described in Exhibit A. You must also duplicate this License in any documentation for the Source Code where You describe recipients' rights or ownership rights relating to
Covered Code. You may choose to offer, and to charge a fee for, warranty, support, indemnity or liability obligations to one or more recipients of Covered Code. However, You may do so only on
Your own behalf, and not on behalf of the Initial Developer or any Contributor. You must make it absolutely clear than any such warranty, support, indemnity or liability obligation is offered by You
alone, and You hereby agree to indemnify the Initial Developer and every Contributor for any liability incurred by the Initial Developer or such Contributor as a result of warranty, support, indemnity
or liability terms You offer.

3.6. Distribution of Executable Versions. You may distribute Covered Code in Executable form only if the requirements of Section 3.1-3.5 have been met for that Covered Code, and if You include a
notice stating that the Source Code version of the Covered Code is available under the terms of this License, including a description of how and where You have fulfilled the obligations of Section
3.2. The notice must be conspicuously included in any notice in an Executable version, related documentation or collateral in which You describe recipients' rights relating to the Covered Code. You
may distribute the Executable version of Covered Code or ownership rights under a license of Your choice, which may contain terms different from this License, provided that You are in compliance
with the terms of this License and hat the license for the Executable version does not attempt to limit or alter the recipient's rights in the Source Code version from the rights set forth in this License.
If You distribute the Executable version under a different license You must make it absolutely clear that any terms which differ from this License are offered by You alone, not by the Initial Developer
or any Contributor. You hereby agree to indemnify the Initial Developer and every Contributor for any liability incurred by the Initial Developer or such Contributor as a result of any such terms You
offer.

3.7. Larger Works. You may create a Larger Work by combining Covered Code with other code not governed by the terms of this License and distribute the Larger Work as a single product. In such a
case, You must make sure the requirements of this License are fulfilled for the Covered Code.

4. Inability to Comply Due to Statute or Regulation.
If it is impossible for You to comply with any of the terms of this License with respect to some or all of the Covered Code due to statute, judicial order, or regulation then You must:
(a) comply with the terms of this License to the maximum extent possible; and

(b) describe the limitations and the code they affect. Such description must be included in the LEGAL file described in Section 3.4 and must be included with all distributions of the Source Code.
Except to the extent prohibited by statute or regulation, such description must be sufficiently detailed for a recipient of ordinary skill to be able to understand it.

5. Application of this License.

This License applies to code to which the Initial Developer has attached the notice in Exhibit A and to related Covered Code.

6. Versions of the License.

6.1. New Versions. The Initial Developer of this code may publish revised and/or new versions of the License from time to time. Each version will be given a distinguishing version number.

6.2. Effect of New Versions. Once Covered Code has been published under a particular version of the License, You may always continue to use it under the terms of that version. You may also choose
to use such Covered Code under the terms of any subsequent version of the License published by the Initial Developer. No one other than the Initial Developer has the right to modify the terms

applicable to Covered Code created under this License.

6.3. Derivative Works. If You create or use a modified version of this License (which you may only do in order to apply it to code which is not already Covered Code governed by this License), You
must

(a) rename Your license so that the phrases "Mozilla", "MOZILLAPL", "MOZPL", "Netscape", "MPL", "NPL", or any confusingly similar phrases do not appear in your license (except to note that your
license differs from this License) and

(b) otherwise make it clear that Your version of the license contains terms which differ from the Mozilla Public License and Netscape Public License. (Filling in the name of the Initial Developer,
Original Code or Contributor in the notice described in Exhibit A shall not of themselves be deemed to be modifications of this License.)

6.4 Origin of the Initial Developer's Public License. The Initial Developer's Public License is based on the Mozilla Public License V 1.1 with the following changes:

1) The license is published by the Initial Developer of this code. Only the Initial Developer can modify the terms applicable to Covered Code.



2) The license can be modified and used for code which is not already governed by this license. Modified versions of the license must be renamed to avoid confusion with the Initial Developer's
Public License and must include a description of changes from the Initial Developer's Public License.

3) The name of the license in Exhibit A is the "Initial Developer's Public License".
4) The reference to an alternative license in Exhibit A has been removed .

5) Amendments |, 11, Ill, V, and VI have been deleted.

6) Exhibit A, Netscape Public License has been deleted

7. DISCLAIMER OF WARRANTY.

COVERED CODE IS PROVIDED UNDER THIS LICENSE ON AN "AS IS" BASIS, WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, WITHOUT LIMITATION, WARRANTIES
THAT THE COVERED CODE IS FREE OF DEFECTS, MERCHANTABLE, FIT FOR A PARTICULAR PURPOSE OR NON-INFRINGING. THE ENTIRE RISKAS TO THE QUALITY AND PERFORMANCE OF THE
COVERED CODE IS WITH YOU. SHOULD ANY COVERED CODE PROVE DEFECTIVE IN ANY RESPECT, YOU (NOT THE INITIAL DEVELOPER OR ANY OTHER CONTRIBUTOR) ASSUME THE COST OF ANY
NECESSARY SERVICING, REPAIR OR CORRECTION. THIS DISCLAIMER OF WARRANTY CONSTITUTES AN ESSENTIAL PART OF THIS LICENSE. NO USE OF ANY COVERED CODE IS AUTHORIZED
HEREUNDER EXCEPT UNDER THIS DISCLAIMER.

8. TERMINATION.

8.1. This License and the rights granted hereunder will terminate automatically if You fail to comply with terms herein and fail to cure such breach within 30 days of becoming aware of the breach.
All sublicenses to the Covered Code which are properly granted shall survive any termination of this License. Provisions which, by their nature, must remain in effect beyond the termination of this
License shall survive.

8.2. If You initiate litigation by asserting a patent infringement claim (excluding declatory judgment actions) against Initial Developer or a Contributor (the Initial Developer or Contributor against
whom You file such action is referred to as "Participant”) alleging that:

(a) such Participant's Contributor Version directly or indirectly infringes any patent, then any and all rights granted by such Participant to You under Sections 2.1 and/or 2.2 of this License shall,
upon 60 days notice from Participant terminate prospectively, unless if within 60 days after receipt of notice You either:

(i) agree in writing to pay Participant a mutually agreeable reasonable royalty for Your past and future use of Modifications made by such Participant, or
(ii) withdraw Your litigation claim with respect to the Contributor Version against such Participant.

If within 60 days of notice, a reasonable royalty and payment arrangement are not mutually agreed upon in writing by the parties or the litigation claim is not withdrawn, the rights granted by
Participant to You under Sections 2.1 and/or 2.2 automatically terminate at the expiration of the 60 day notice period specified above.

(b) any software, hardware, or device, other than such Participant's Contributor Version, directly or indirectly infringes any patent, then any rights granted to You by such Participant under Sections
2.1(b) and 2.2(b) are revoked effective as of the date You first made, used, sold, distributed, or had made, Modifications made by that Participant.

8.3. If You assert a patent infringement claim against Participant alleging that such Participant's Contributor Version directly or indirectly infringes any patent where such claim is resolved (such as
by license or settlement) prior to the initiation of patent infringement litigation, then the reasonable value of the licenses granted by such Participant under Sections 2.1 or 2.2 shall be taken into
account in determining the amount or value of any payment or license.

8.4. In the event of termination under Sections 8.1 or 8.2 above, all end user license agreements (excluding distributors and resellers) which have been validly granted by You or any distributor
hereunder prior to termination shall survive termination.

9. LIMITATION OF LIABILITY.

UNDER NO CIRCUMSTANCES AND UNDER NO LEGAL THEORY, WHETHER TORT (INCLUDING NEGLIGENCE), CONTRACT, OR OTHERWISE, SHALL YOU, THE INITIAL DEVELOPER, ANY OTHER
CONTRIBUTOR, OR ANY DISTRIBUTOR OF COVERED CODE, OR ANY SUPPLIER OF ANY OF SUCH PARTIES, BE LIABLE TO ANY PERSON FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES OF ANY CHARACTER INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF GOODWILL, WORK STOPPAGE, COMPUTER FAILURE OR MALFUNCTION, OR ANY AND ALL OTHER
COMMERCIAL DAMAGES OR LOSSES, EVEN IF SUCH PARTY SHALL HAVE BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES. THIS LIMITATION OF LIABILITY SHALL NOT APPLY TO LIABILITY FOR
DEATH OR PERSONAL INJURY RESULTING FROM SUCH PARTY'S NEGLIGENCE TO THE EXTENT APPLICABLE LAW PROHIBITS SUCH LIMITATION. SOME JURISDICTIONS DO NOT ALLOW THE
EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO THIS EXCLUSION AND LIMITATION MAY NOT APPLY TO YOU.

10. U.S. GOVERNMENT END USERS.

The Covered Code is a "commercial item", as that term is defined in 48 C.F.R. 2.101 (Oct. 1995), consisting of "commercial computer software" and "commercial computer software
documentation", as such terms are used in 48 C.F.R. 12.212 (Sept. 1995). Consistent with 48 C.F.R. 12.212 and 48 C.F.R. 227.7202-1 through 227.7202-4 (June 1995), all U.S. Government End Users
acquire Covered Code with only those rights set forth herein.

11. MISCELLANEOUS.

This License represents the complete agreement concerning subject matter hereof. If any provision of this License is held to be unenforceable, such provision shall be reformed only to the extent
necessary to make it enforceable. This License shall be governed by California law provisions (except to the extent applicable law, if any, provides otherwise), excluding its conflict-of-law provisions.
With respect to disputes in which at least one party is a citizen of, or an entity chartered or registered to do business in the United States of America, any litigation relating to this License shall be
subject to the jurisdiction of the Federal Courts of the Northern District of California, with venue lying in Santa Clara County, California, with the losing party responsible for costs, including without
limitation, court costs and reasonable attorneys' fees and expenses. The application of the United Nations Convention on Contracts for the International Sale of Goods is expressly excluded. Any
law or regulation which provides that the language of a contract shall be construed against the drafter shall not apply to this License.

12. RESPONSIBILITY FOR CLAIMS.

As between Initial Developer and the Contributors, each party is responsible for claims and damages arising, directly or indirectly, out of its utilization of rights under this License and You agree to
work with Initial Developer and Contributors to distribute such responsibility on an equitable basis. Nothing herein is intended or shall be deemed to constitute any admission of liability.

13. MULTIPLE-LICENSED CODE.

Initial Developer may designate portions of the Covered Code as "Multiple-Licensed". "Multiple-Licensed" means that the Initial Developer permits you to utilize portions of the Covered Code under
Your choice of the IDPL or the alternative licenses, if any, specified by the Initial Developer in the file described in Exhibit A.

EXHIBIT A -Initial Developer's Public License.

The contents of this file are subject to the Initial Developer's Public License Version 1.0 (the "License"); you may not use this file except in compliance with the License. You may obtain a copy of the
License from the Firebird Project website, at http://www.firebirdsql.org/en/initial-developer-s-public-license-version-1-0/

Software distributed under the License is distributed on an "AS IS" basis, WITHOUT WARRANTY OF ANY KIND, either express or implied. See the License for the specific language governing rights and
limitations under the License.



The Original Code is

The Initial Developer of the Original Code is

Portions created by
are Copyright (C)

All Rights Reserved.

Contributor(s):

InterBase Public License

INTERBASE PUBLIC LICENSE

Version 1.0

1. Definitions.

1.0.1. "Commercial Use" means distribution or otherwise making the Covered Code available to a third party.

1.1. "Contributor' means each entity that creates or contributes to the creation of Modifications.

1.2. "Contributor Version'' means the combination of the Original Code, prior Modifications used by a Contributor, and the Modifications made by that particular Contributor.
1.3. "Covered Code' means the Original Code or Modifications or the combination of the Original Code and Modifications, in each case including portions thereof.

1.4. "Electronic Distribution Mechanism' means a mechanism generally accepted in the software development community for the electronic transfer of data.

1.5. "Executable' means Covered Code in any form other than Source Code.

1.6. "Initial Developer' means the individual or entity identified as the Initial Developer in the Source Code notice required by Exhibit A.

1.7. "Larger Work' means a work which combines Covered Code or portions thereof with code not governed by the terms of this License.

1.8. "License' means this document.

1.8.1. "Licensable" means having the right to grant, to the maximum extent possible, whether at the time of the initial grant or subsequently acquired, any and all of the rights conveyed herein.

1.9. "Modifications' means any addition to or deletion from the substance or structure of either the Original Code or any previous Modifications. When Covered Code is released as a series of files, a
Modification is:

A. Any addition to or deletion from the contents of a file containing Original Code or previous Modifications.
B. Any new file that contains any part of the Original Code or previous Modifications.

1.10. "Original Code" means Source Code of computer software code which is described in the Source Code notice required by Exhibit A as Original Code, and which, at the time of its release under
this License is not already Covered Code governed by this License.

1.10.1. "Patent Claims" means any patent claim(s), now owned or hereafter acquired, including without limitation, method, process, and apparatus claims, in any patent Licensable by grantor.
1.11. "Source Code' means the preferred form of the Covered Code for making modifications to it, including all modules it contains, plus any associated interface definition files, scripts used to
control compilation and installation of an Executable, or source code differential comparisons against either the Original Code or another well known, available Covered Code of the Contributor's
choice. The Source Code can be in a compressed or archival form, provided the appropriate decompression or de-archiving software is widely available for no charge.

1.12."You" (or "Your") means an individual or a legal entity exercising rights under, and complying with all of the terms of, this License or a future version of this License issued under Section 6.1.
For legal entities, "You'" includes any entity which controls, is controlled by, or is under common control with You. For purposes of this definition, "control' means (a) the power, direct or indirect,
to cause the direction or management of such entity, whether by contract or otherwise, or (b) ownership of more than fifty percent (50%) of the outstanding shares or beneficial ownership of such
entity.

2. Source Code License.

2.1. The Initial Developer Grant.

The Initial Developer hereby grants You a world-wide, royalty-free, non-exclusive license, subject to third party intellectual property claims:

(a) under intellectual property rights (other than patent or trademark) Licensable by Initial Developer to use, reproduce, modify, display, perform, sublicense and distribute the Original Code (or
portions thereof) with or without Modifications, and/or as part of a Larger Work; and

(b) under Patents Claims infringed by the making, using or selling of Original Code, to make, have made, use, practice, sell, and offer for sale, and/or otherwise dispose of the Original Code (or
portions thereof).

(c) the licenses granted in this Section 2.1(a) and (b) are effective on the date Initial Developer first distributes Original Code under the terms of this License.

(d) Notwithstanding Section 2.1(b) above, no patent license is granted: 1) for code that You delete from the Original Code; 2) separate from the Original Code; or 3) for infringements caused by: i) the
modification of the Original Code or ii) the combination of the Original Code with other software or devices.

2.2. Contributor Grant.
Subject to third party intellectual property claims, each Contributor hereby grants You a world-wide, royalty-free, non-exclusive license

(a) under intellectual property rights (other than patent or trademark) Licensable by Contributor, to use, reproduce, modify, display, perform, sublicense and distribute the Modifications created by
such Contributor (or portions thereof) either on an unmodified basis, with other Modifications, as Covered Code and/or as part of a Larger Work; and

(b) under Patent Claims infringed by the making, using, or selling of Modifications made by that Contributor either alone and/or in combination with its Contributor Version (or portions of such
combination), to make, use, sell, offer for sale, have made, and/or otherwise dispose of: 1) Modifications made by that Contributor (or portions thereof); and 2) the combination of Modifications
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(c) the licenses granted in Sections 2.2(a) and 2.2(b) are effective on the date Contributor first makes Commercial Use of the Covered Code.

(d) Notwithstanding Section 2.2(b) above, no patent license is granted: 1) for any code that Contributor has deleted from the Contributor Version; 2) separate from the Contributor Version; 3) for
infringements caused by: i) third party modifications of Contributor Version or ii) the combination of Modifications made by that Contributor with other software (except as part of the Contributor
Version) or other devices; or 4) under Patent Claims infringed by Covered Code in the absence of Modifications made by that Contributor.

3. Distribution Obligations.
3.1. Application of License.

The Modifications which You create or to which You contribute are governed by the terms of this License, including without limitation Section 2.2. The Source Code version of Covered Code may be
distributed only under the terms of this License or a future version of this License released under Section 6.1, and You must include a copy of this License with every copy of the Source Code You
distribute. You may not offer orimpose any terms on any Source Code version that alters or restricts the applicable version of this License or the recipients' rights hereunder. However, You may
include an additional document offering the additional rights described in Section 3.5.

3.2. Availability of Source Code.

Any Modification which You create or to which You contribute must be made available in Source Code form under the terms of this License either on the same media as an Executable version or via
an accepted Electronic Distribution Mechanism to anyone to whom you made an Executable version available; and if made available via Electronic Distribution Mechanism, must remain available
for at least twelve (12) months after the date it initially became available, or at least six (6) months after a subsequent version of that particular Modification has been made available to such
recipients. You are responsible for ensuring that the Source Code version remains available even if the Electronic Distribution Mechanism is maintained by a third party.

3.3. Description of Modifications.

You must cause all Covered Code to which You contribute to contain a file documenting the changes You made to create that Covered Code and the date of any change. You must include a
prominent statement that the Modification is derived, directly or indirectly, from Original Code provided by the Initial Developer and including the name of the Initial Developer in (a) the Source
Code, and (b) in any notice in an Executable version or related documentation in which You describe the origin or ownership of the Covered Code.

3.4. Intellectual Property Matters
(a) Third Party Claims.

If Contributor has knowledge that a license under a third party's intellectual property rights is required to exercise the rights granted by such Contributor under Sections 2.1 or 2.2, Contributor must
include a text file with the Source Code distribution titled "LEGAL" which describes the claim and the party making the claim in sufficient detail that a recipient will know whom to contact. If
Contributor obtains such knowledge after the Modification is made available as described in Section 3.2, Contributor shall promptly modify the LEGAL file in all copies Contributor makes available
thereafter and shall take other steps (such as notifying appropriate mailing lists or newsgroups) reasonably calculated to inform those who received the Covered Code that new knowledge has been
obtained.

(b) Contributor APIs.

If Contributor's Modifications include an application programming interface and Contributor has knowledge of patent licenses which are reasonably necessary to implement that API, Contributor
must also include this information in the LEGAL file.

(c) Representations.

Contributor represents that, except as disclosed pursuant to Section 3.4(a) above, Contributor believes that Contributor's Modifications are Contributor's original creation(s) and/or Contributor has
sufficient rights to grant the rights conveyed by this License.

3.5. Required Notices.

You must duplicate the notice in Exhibit A in each file of the Source Code. If it is not possible to put such notice in a particular Source Code file due to its structure, then You must include such notice
in a location (such as a relevant directory) where a user would be likely to look for such a notice. If You created one or more Modification(s) You may add your name as a Contributor to the notice
described in Exhibit A. You must also duplicate this License in any documentation for the Source Code where You describe recipients' rights or ownership rights relating to Covered Code. You may
choose to offer, and to charge a fee for, warranty, support, indemnity or liability obligations to one or more recipients of Covered Code. However, You may do so only on Your own behalf, and not on
behalf of the Initial Developer or any Contributor. You must make it absolutely clear than any such warranty, support, indemnity or liability obligation is offered by You alone, and You hereby agree
to indemnify the Initial Developer and every Contributor for any liability incurred by the Initial Developer or such Contributor as a result of warranty, support, indemnity or liability terms You offer.

3.6. Distribution of Executable Versions.

You may distribute Covered Code in Executable form only if the requirements of Section 3.1-3.5 have been met for that Covered Code, and if You include a notice stating that the Source Code
version of the Covered Code is available under the terms of this License, including a description of how and where You have fulfilled the obligations of Section 3.2. The notice must be conspicuously
included in any notice in an Executable version, related documentation or collateral in which You describe recipients' rights relating to the Covered Code. You may distribute the Executable version
of Covered Code or ownership rights under a license of Your choice, which may contain terms different from this License, provided that You are in compliance with the terms of this License and that
the license for the Executable version does not attempt to limit or alter the recipient's rights in the Source Code version from the rights set forth in this License. If You distribute the Executable
version under a different license You must make it absolutely clear that any terms which differ from this License are offered by You alone, not by the Initial Developer or any Contributor. You hereby
agree to indemnify the Initial Developer and every Contributor for any liability incurred by the Initial Developer or such Contributor as a result of any such terms You offer.

3.7. Larger Works.

You may create a Larger Work by combining Covered Code with other code not governed by the terms of this License and distribute the Larger Work as a single product. In such a case, You must
make sure the requirements of this License are fulfilled for the Covered Code.

4. Inability to Comply Due to Statute or Regulation.

If it is impossible for You to comply with any of the terms of this License with respect to some or all of the Covered Code due to statute, judicial order, or regulation then You must: (a) comply with
the terms of this License to the maximum extent possible; and (b) describe the limitations and the code they affect. Such description must be included in the LEGAL file described in Section 3.4 and
must be included with all distributions of the Source Code. Except to the extent prohibited by statute or regulation, such description must be sufficiently detailed for a recipient of ordinary skill to
be able to understand it.

5. Application of this License.

This License applies to code to which the Initial Developer has attached the notice in Exhibit A and to related Covered Code.

6. Versions of the License.

6.1. New Versions.

Inprise Corporation ("Inprise") may publish revised and/or new versions of the License from time to time. Each version will be given a distinguishing version number.



6.2. Effect of New Versions.

Once Covered Code has been published under a particular version of the License, You may always continue to use it under the terms of that version. You may also choose to use such Covered Code
under the terms of any subsequent version of the License published by Inprise. No one other than Inprise has the right to modify the terms applicable to Covered Code created under this License.

6.3. Derivative Works.

If You create or use a modified version of this License (which you may only do in order to apply it to code which is not already Covered Code governed by this License), You must (a) rename Your
license so that the phrases '"Mozilla", "MOZILLAPL", "MOZPL", "Netscape'’, "MPL", "NPL", "InterBase", "Inprise", "Borland" or any confusingly similar phrase do not appear in your license (except
to note that your license differs from this License) and (b) otherwise make it clear that Your version of the license contains terms which differ from the Mozilla Public License and Netscape Public
License. (Filling in the name of the Initial Developer, Original Code or Contributor in the notice described in Exhibit A shall not of themselves be deemed to be modifications of this License.)

6.4 Origin of the InterBase Public License.
The InterBase public license is based on the Mozilla Public License V 1.1 with the following changes:

1. The license is published by Inprise Corporation. Only Inprise Corporation can modify the terms applicable to Covered Code.

2. The license can be modified and used for code which is not already governed by this license. Modified versions of the license must be renamed to avoid confusion with Netscape’s or Inprise’s
license and must include a description of changes from the InterBase Public License.

3. The name of the license in Exhibit A is the "InterBase Public License".

4. The reference to an alternative license in Exhibit A has been removed.

5. Amendments |, I, Ill, V, and VI have been deleted.

6. Exhibit A, Netscape Public License has been deleted

7. A new amendment (ll) has been added, describing the required and restricted rights to use the trademarks of Inprise Corporation.

7. DISCLAIMER OF WARRANTY.

COVERED CODE IS PROVIDED UNDER THIS LICENSE ON AN "AS IS" BASIS, WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, WITHOUT LIMITATION, WARRANTIES
THAT THE COVERED CODE IS FREE OF DEFECTS, MERCHANTABLE, FIT FOR A PARTICULAR PURPOSE OR NON-INFRINGING. THE ENTIRE RISKAS TO THE QUALITY AND PERFORMANCE OF THE
COVERED CODE IS WITH YOU. SHOULD ANY COVERED CODE PROVE DEFECTIVE IN ANY RESPECT, YOU (NOT THE INITIAL DEVELOPER OR ANY OTHER CONTRIBUTOR) ASSUME THE COST OF ANY
NECESSARY SERVICING, REPAIR OR CORRECTION. THIS DISCLAIMER OF WARRANTY CONSTITUTES AN ESSENTIAL PART OF THIS LICENSE. NO USE OF ANY COVERED CODE IS AUTHORIZED
HEREUNDER EXCEPT UNDER THIS DISCLAIMER.

8. TERMINATION.

8.1. This License and the rights granted hereunder will terminate automatically if You fail to comply with terms herein and fail to cure such breach within 30 days of becoming aware of the breach.
All sublicenses to the Covered Code which are properly granted shall survive any termination of this License. Provisions which, by their nature, must remain in effect beyond the termination of this
License shall survive.

8.2. If You initiate litigation by asserting a patent infringement claim (excluding declaratory judgment actions) against Initial Developer or a Contributor (the Initial Developer or Contributor against
whom You file such action is referred to as "Participant”) alleging that:

(a) such Participant's Contributor Version directly or indirectly infringes any patent, then any and all rights granted by such Participant to You under Sections 2.1 and/or 2.2 of this License shall,
upon 60 days notice from Participant terminate prospectively, unless if within 60 days after receipt of notice You either: (i) agree in writing to pay Participant a mutually agreeable reasonable
royalty for Your past and future use of Modifications made by such Participant, or (ii) withdraw Your litigation claim with respect to the Contributor Version against such Participant. If within 60 days
of notice, a reasonable royalty and payment arrangement are not mutually agreed upon in writing by the parties or the litigation claim is not withdrawn, the rights granted by Participant to You
under Sections 2.1 and/or 2.2 automatically terminate at the expiration of the 60 day notice period specified above.

(b) any software, hardware, or device, other than such Participant's Contributor Version, directly or indirectly infringes any patent, then any rights granted to You by such Participant under Sections
2.1(b) and 2.2(b) are revoked effective as of the date You first made, used, sold, distributed, or had made, Modifications made by that Participant.

8.3. If You assert a patent infringement claim against Participant alleging that such Participant's Contributor Version directly or indirectly infringes any patent where such claim is resolved (such as
by license or settlement) prior to the initiation of patent infringement litigation, then the reasonable value of the licenses granted by such Participant under Sections 2.1 or 2.2 shall be taken into
account in determining the amount or value of any payment or license.

8.4. In the event of termination under Sections 8.1 or 8.2 above, all end user license agreements (excluding distributors and resellers) which have been validly granted by You or any distributor
hereunder prior to termination shall survive termination.

9. LIMITATION OF LIABILITY.

UNDER NO CIRCUMSTANCES AND UNDER NO LEGAL THEORY, WHETHER TORT (INCLUDING NEGLIGENCE), CONTRACT, OR OTHERWISE, SHALL YOU, THE INITIAL DEVELOPER, ANY OTHER
CONTRIBUTOR, OR ANY DISTRIBUTOR OF COVERED CODE, OR ANY SUPPLIER OF ANY OF SUCH PARTIES, BE LIABLE TO ANY PERSON FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES OF ANY CHARACTER INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF GOODWILL, WORK STOPPAGE, COMPUTER FAILURE OR MALFUNCTION, OR ANY AND ALL OTHER
COMMERCIAL DAMAGES OR LOSSES, EVEN IF SUCH PARTY SHALL HAVE BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES. THIS LIMITATION OF LIABILITY SHALL NOT APPLY TO LIABILITY FOR
DEATH OR PERSONAL INJURY RESULTING FROM SUCH PARTY'S NEGLIGENCE TO THE EXTENT APPLICABLE LAW PROHIBITS SUCH LIMITATION. SOME JURISDICTIONS DO NOT ALLOW THE
EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO THIS EXCLUSION AND LIMITATION MAY NOT APPLY TO YOU.

10. U.S. GOVERNMENT END USERS.

The Covered Code is a ""commercial item," as that term is defined in 48 C.F.R. 2.101 (Oct. 1995), consisting of "commercial computer software' and ""commercial computer software
documentation," as such terms are used in 48 C.F.R. 12.212 (Sept. 1995). Consistent with 48 C.F.R. 12.212 and 48 C.F.R. 227.7202-1 through 227.7202-4 (June 1995), all U.S. Government End Users
acquire Covered Code with only those rights set forth herein.

11. MISCELLANEOUS.

This License represents the complete agreement concerning subject matter hereof. If any provision of this License is held to be unenforceable, such provision shall be reformed only to the extent
necessary to make it enforceable. This License shall be governed by Georgia law provisions (except to the extent applicable law, if any, provides otherwise), excluding its conflict-of-law provisions.
With respect to disputes in which at least one party is a citizen of, or an entity chartered or registered to do business in the United States of America, Any litigation relating to this License shall be
subject to the jurisdiction of the Federal Courts of the Northern District of Georgia and/or the state courts of Gwinnett County, Georgia, with the losing party responsible for costs, including without
limitation, court costs and reasonable attorneys' fees and expenses. The application of the United Nations Convention on Contracts for the International Sale of Goods is expressly excluded. Any
law or regulation which provides that the language of a contract shall be construed against the drafter shall not apply to this License.

12. RESPONSIBILITY FOR CLAIMS.

As between Initial Developer and the Contributors, each party is responsible for claims and damages arising, directly or indirectly, out of its utilization of rights under this License and You agree to
work with Initial Developer and Contributors to distribute such responsibility on an equitable basis. Nothing herein is intended or shall be deemed to constitute any admission of liability.

13. MULTIPLE-LICENSED CODE.

Initial Developer may designate portions of the Covered Code as "Multiple-Licensed". "Multiple-Licensed" means that the Initial Developer permits you to utilize portions of the Covered Code under
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Your choice ot the InterBase PuUblIC LICense or the alternative licenses, It any, specified by the Initial Developer In the Tile described In EXNIDITA.
EXHIBIT A - InterBase Public License.

" " The contents of this file are subject to the InterBase Public License Version 1.0 (the "License"); you may not use this file except in compliance with the License. You may obtain a copy of the
License at http://www.interbase.com/IPL.html

Software distributed under the License is distributed on an "AS IS" basis, WITHOUT WARRANTY OF ANY KIND, either express or implied. See the License for the specific language governing rights and
limitations under the License.

The Original Code was created by InterBase Software Corp and its successors.
Portions created by Borland/Inprise are Copyright (C) Borland/Inprise. All Rights Reserved.

Contributor(s):

AMENDMENTS
l. InterBase and logo. This License does not grant any rights to use the trademarks "InterBase'’, "Java" or "JavaScript" even if such marks are included in the Original Code or Modifications.
Il. Trademark Usage.

I.1. Advertising Materials. All advertising materials mentioning features or use of the covered Code must display the following acknowledgement: "This product includes software developed by
Inprise Corporation. "

I.2. Endorsements. The names "InterBase," "Inprise," and "Borland" must not be used to endorse or promote Contributor Versions or Larger Works without the prior written permission of
InterBase.

I1.3. Product Names. Contributor Versions and Larger Works may not be called "InterBase" or "InterBase" nor may the word "InterBase" appear in their names without the prior written permission
of Inprise.

LGPL-2.1

GNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999

Copyright (C) 1991, 1999 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.
[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 to 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 too, 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 rights 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-free programs 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 Agreement applies 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 library.

Activities other than copying, 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 program 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 warranty; 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 copy or copies of the Library or any portion of it, thus forming a work based on the Library, and copy 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.

c) 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 supplied 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 application 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 compute 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 you; rather, the intent is to exercise the right to control the distribution of derivative or
collective works based 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 opt to apply 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.
This option is useful when you wish to copy part of the code of the Library into a program that is not a library.

4. You 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 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.

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 portion 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 executable that is a derivative of the Library (because it contains portions of the Library), rather 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 especially 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 they 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, as well as a reference directing the user to the copy of this License. Also, you
must do one of these things:

a) Accompany 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 years, to give the same user the materials specified in Subsection 6a, above, for a charge no more than the cost of performing this
distribution.

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 executable, the required form of the "work that uses the Library" must include any data and utility programs needed for reproducing the executable from it. However, as a special exception,
the materials to be 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 library 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 you permission to modify or distribute the Library or its derivative works. These actions are
prohibited by law 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.

11. 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 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 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 indirectly through you, then the only way you could satisfy both it and this License would be to refrain entirely 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 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 to 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 Library is restricted in certain countries either by patents or by copyrighted interfaces, the original copyright holder who places the Library 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.

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 option 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 incorporate 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 reuse 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 RISKAS 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
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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 by
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 to give 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 copy of the GNU Lesser General Public License along with this library; if not, write to the Free Software Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-
1301 USA Also add information on how to contact you by 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 thereis to it!

LGPL-2.1 w/libwebsockets exception

Libwebsockets and included programs are provided under the terms of the GNU
Library General Public License (LGPL) 2.1, with the following exceptions:

1) Any reference, whether in these modifications or in the GNU

Library General Public License 2.1, to this License, these terms, the

GNU Lesser Public License, GNU Library General Public License, LGPL, or
any similar reference shall refer to the GNU Library General Public
License 2.1 as modified by these paragraphs 1) through 4).

2) Static linking of programs with the libwebsockets library does not
constitute a derivative work and does not require the author to provide
source code for the program, use the shared libwebsockets libraries, or
link their program against a user-supplied version of libwebsockets.

If you link the program to a modified version of libwebsockets, then the
changes to libwebsockets must be provided under the terms of the LGPL in
sections 1, 2, and 4.

3) You do not have to provide a copy of the libwebsockets license with
programs that are linked to the libwebsockets library, nor do you have to
identify the libwebsockets license in your program or documentation as
required by section 6 of the LGPL.

However, programs must still identify their use of libwebsockets. The
following example statement can be included in user documentation to
satisfy this requirement:

"[program] is based in part on the work of the libwebsockets project
(https://libwebsockets.org)"

4) Some sources included have their own, more liberal licenses, or options
to get original sources with the liberal terms.

Original liberal license retained

- lib/misc/sha-1.c - 3-clause BSD license retained, link to original

- win32port/zlib - ZLIB license (see zlib.h)

- lib/tls/mbedtls/wrapper - Apache 2.0 (only built if linked against mbedytls)
Relicensed to libwebsocket license

- lib/misc/base64-decode.c - relicensed to LGPL2.1+SLE, link to original

- lib/misc/daemonize.c - relicensed from Public Domain to LGPL2.1+SLE,
link to original Public Domain version

Public Domain (CC-zero) to simplify reuse

- test-apps/*.c

- test-apps/*.h

- minimal-examnles/*
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lwsws/*
------ end of exceptions

GNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999

Copyright (C) 1991, 1999 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.
[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 to 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 too, 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 rights 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-free programs 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 Agreement applies 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 library.

Activities other than copying, 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 program 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 warranty; 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 copy or copies of the Library or any portion of it, thus forming a work based on the Library, and copy 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.
c) 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 supplied 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 application 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 compute 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 you; rather, the intent is to exercise the right to control the distribution of derivative or
collective works based 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 opt to apply 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.
This option is useful when you wish to copy part of the code of the Library into a program that is not a library.

4. You 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 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.

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 portion 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 executable that is a derivative of the Library (because it contains portions of the Library), rather 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 especially 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 they 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, as well as a reference directing the user to the copy of this License. Also, you
must do one of these things:

a) Accompany 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 years, to give the same user the materials specified in Subsection 6a, above, for a charge no more than the cost of performing this
distribution.

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 executable, the required form of the "work that uses the Library" must include any data and utility programs needed for reproducing the executable from it. However, as a special exception,
the materials to be 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 library 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
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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 you permission to modify or distribute the Library or its derivative works. These actions are
prohibited by law 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.

11. 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 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 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 indirectly through you, then the only way you could satisfy both it and this License would be to refrain entirely 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 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 to 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 Library is restricted in certain countries either by patents or by copyrighted interfaces, the original copyright holder who places the Library 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.

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 option 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 incorporate 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 reuse 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 RISKAS 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 by
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 to give 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 copy of the GNU Lesser General Public License along with this library; if not, write to the Free Software Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-
1301 USA Also add information on how to contact you by 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!

MIT

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.

MIT-like License (libxml2)

Copyright (C) 1998-2003 Daniel Veillard. All Rights Reserved.

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 fur-
nished 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, FIT-
NESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
DANIEL VEILLARD BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER
IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CON-
NECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

Except as contained in this notice, the name of Daniel Veillard shall not
be used in advertising or otherwise to promote the sale, use or other deal-
ings in this Software without prior written authorization from him.

MIT-like License (ncurses)

Copyright (c) 1999-2004,2005 Free Software Foundation, Inc.

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, distribute with modifications, 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 ABOVE 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(s) of the above copyright holders shall not be used in advertising or otherwise to promote the sale, use or other dealings in this Software without prior
written authorization.

MIT-like License (sudo)

Sudo is distributed under the following license:

Copyright (c) 1994-1996, 1998-2013
Todd C. Miller <Todd.Miller@courtesan.com>

Permission to use, copy, modify, and distribute this software for any
purpose with or without fee is hereby granted, provided that the above
copyright notice and this permission notice appear in all copies.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES
WITH REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR
ANY SPECIAL, DIRECT, INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
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ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF
ORIN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

Sponsored in part by the Defense Advanced Research Projects
Agency (DARPA) and Air Force Research Laboratory, Air Force
Materiel Command, USAF, under agreement number F39502-99-1-0512.

The file redblack.c bears the following license:
Copyright (c) 2001 Emin Martinian

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that neither the name of Emin
Martinian nor the names of any contributors are 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.

The files getcwd.c, glob.c, glob.h and snprintf.c bear the following license:

Copyright (c) 1989, 1990, 1991, 1993
The 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. 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.

The file fnmatch.c bears the following license:

Copyright (c) 2011, VMware, Inc.
All rights reserved.

Redistribution and use 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 VMware, Inc. 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 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 VMWARE, INC. 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 embedded copy of zlib bears the following license:
Copyright (C) 1995-2012 Jean-loup Gailly and Mark Adler

This software is provided 'as-is', without any express or implied



warranty. In no event will the authors be held liable for any damages
arising from the use of this software.

Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not
claim that you wrote the original software. If you use this software

in a product, an acknowledgment in the product documentation would be
appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be
misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu

MPL-1.1

Mozilla Public License Version 1.1

1. Definitions.

1.0.1. "Commercial Use" means distribution or otherwise making the Covered Code available to a third party.

1.1. "Contributor" means each entity that creates or contributes to the creation of Modifications.

1.2. "Contributor Version" means the combination of the Original Code, prior Modifications used by a Contributor, and the Modifications made by that particular Contributor.
1.3. "Covered Code" means the Original Code or Modifications or the combination of the Original Code and Modifications, in each case including portions thereof.

1.4. "Electronic Distribution Mechanism" means a mechanism generally accepted in the software development community for the electronic transfer of data.

1.5. "Executable" means Covered Code in any form other than Source Code.

1.6. "Initial Developer" means the individual or entity identified as the Initial Developer in the Source Code notice required by Exhibit A.

1.7. "Larger Work" means a work which combines Covered Code or portions thereof with code not governed by the terms of this License.

1.8. "License" means this document.

1.8.1. "Licensable" means having the right to grant, to the maximum extent possible, whether at the time of the initial grant or subsequently acquired, any and all of the rights conveyed herein.

1.9. "Modifications" means any addition to or deletion from the substance or structure of either the Original Code or any previous Modifications. When Covered Code is released as a series of files, a
Modification is:

Any addition to or deletion from the contents of a file containing Original Code or previous Modifications.

Any new file that contains any part of the Original Code or previous Modifications.

1.10. "Original Code" means Source Code of computer software code which is described in the Source Code notice required by Exhibit A as Original Code, and which, at the time of its release under
this License is not already Covered Code governed by this License.

1.10.1. "Patent Claims" means any patent claim(s), now owned or hereafter acquired, including without limitation, method, process, and apparatus claims, in any patent Licensable by grantor.

1.11. "Source Code" means the preferred form of the Covered Code for making modifications to it, including all modules it contains, plus any associated interface definition files, scripts used to
control compilation and installation of an Executable, or source code differential comparisons against either the Original Code or another well known, available Covered Code of the Contributor's
choice. The Source Code can be in a compressed or archival form, provided the appropriate decompression or de-archiving software is widely available for no charge.

1.12. "You" (or "Your") means an individual or a legal entity exercising rights under, and complying with all of the terms of, this License or a future version of this License issued under Section 6.1.
For legal entities, "You" includes any entity which controls, is controlled by, or is under common control with You. For purposes of this definition, "control" means (a) the power, direct or indirect, to
cause the direction or management of such entity, whether by contract or otherwise, or (b) ownership of more than fifty percent (50%) of the outstanding shares or beneficial ownership of such
entity.

2. Source Code License.
2.1. The Initial Developer Grant. The Initial Developer hereby grants You a world-wide, royalty-free, non-exclusive license, subject to third party intellectual property claims:

a. under intellectual property rights (other than patent or trademark) Licensable by Initial Developer to use, reproduce, modify, display, perform, sublicense and distribute the Original Code (or
portions thereof) with or without Modifications, and/or as part of a Larger Work; and

b. under Patents Claims infringed by the making, using or selling of Original Code, to make, have made, use, practice, sell, and offer for sale, and/or otherwise dispose of the Original Code (or
portions thereof).

c. the licenses granted in this Section 2.1 (a) and (b) are effective on the date Initial Developer first distributes Original Code under the terms of this License.

d. Notwithstanding Section 2.1 (b) above, no patent license is granted: 1) for code that You delete from the Original Code; 2) separate from the Original Code; or 3) for infringements caused by: i) the
modification of the Original Code or ii) the combination of the Original Code with other software or devices.

2.2. Contributor Grant. Subject to third party intellectual property claims, each Contributor hereby grants You a world-wide, royalty-free, non-exclusive license

a. under intellectual property rights (other than patent or trademark) Licensable by Contributor, to use, reproduce, modify, display, perform, sublicense and distribute the Modifications created by
such Contributor (or portions thereof) either on an unmodified basis, with other Modifications, as Covered Code and/or as part of a Larger Work; and

b. under Patent Claims infringed by the making, using, or selling of Modifications made by that Contributor either alone and/or in combination with its Contributor Version (or portions of such
combination), to make, use, sell, offer for sale, have made, and/or otherwise dispose of: 1) Modifications made by that Contributor (or portions thereof); and 2) the combination of Modifications
made by that Contributor with its Contributor Version (or portions of such combination).

c. the licenses granted in Sections 2.2 (a) and 2.2 (b) are effective on the date Contributor first makes Commercial Use of the Covered Code.

d. Notwithstanding Section 2.2 (b) above, no patent license is granted: 1) for any code that Contributor has deleted from the Contributor Version; 2) separate from the Contributor Version; 3) for
infringements caused by: i) third party modifications of Contributor Version or ii) the combination of Modifications made by that Contributor with other software (except as part of the Contributor
Version) or other devices; or 4) under Patent Claims infringed by Covered Code in the absence of Modifications made by that Contributor.



3. Distribution Obligations.

3.1. Application of License. The Modifications which You create or to which You contribute are governed by the terms of this License, including without limitation Section 2.2. The Source Code
version of Covered Code may be distributed only under the terms of this License or a future version of this License released under Section 6.1, and You must include a copy of this License with every
copy of the Source Code You distribute. You may not offer or impose any terms on any Source Code version that alters or restricts the applicable version of this License or the recipients' rights
hereunder. However, You may include an additional document offering the additional rights described in Section 3.5.

3.2. Availability of Source Code. Any Modification which You create or to which You contribute must be made available in Source Code form under the terms of this License either on the same media
as an Executable version or via an accepted Electronic Distribution Mechanism to anyone to whom you made an Executable version available; and if made available via Electronic Distribution
Mechanism, must remain available for at least twelve (12) months after the date it initially became available, or at least six (6) months after a subsequent version of that particular Modification has
been made available to such recipients. You are responsible for ensuring that the Source Code version remains available even if the Electronic Distribution Mechanism is maintained by a third party.

3.3. Description of Modifications. You must cause all Covered Code to which You contribute to contain a file documenting the changes You made to create that Covered Code and the date of any
change. You must include a prominent statement that the Modification is derived, directly or indirectly, from Original Code provided by the Initial Developer and including the name of the Initial
Developer in (a) the Source Code, and (b) in any notice in an Executable version or related documentation in which You describe the origin or ownership of the Covered Code.

3.4. Intellectual Property Matters

(a) Third Party Claims

If Contributor has knowledge that a license under a third party's intellectual property rights is required to exercise the rights granted by such Contributor under Sections 2.1 or 2.2, Contributor must
include a text file with the Source Code distribution titled "LEGAL" which describes the claim and the party making the claim in sufficient detail that a recipient will know whom to contact. If
Contributor obtains such knowledge after the Modification is made available as described in Section 3.2, Contributor shall promptly modify the LEGAL file in all copies Contributor makes available
thereafter and shall take other steps (such as notifying appropriate mailing lists or newsgroups) reasonably calculated to inform those who received the Covered Code that new knowledge has been
obtained.

(b) Contributor APIs
If Contributor's Modifications include an application programming interface and Contributor has knowledge of patent licenses which are reasonably necessary to implement that API, Contributor
must also include this information in the LEGAL file.

(c) Representations.
Contributor represents that, except as disclosed pursuant to Section 3.4 (a) above, Contributor believes that Contributor's Modifications are Contributor's original creation(s) and/or Contributor has
sufficient rights to grant the rights conveyed by this License.

3.5. Required Notices. You must duplicate the notice in Exhibit A in each file of the Source Code. If it is not possible to put such notice in a particular Source Code file due to its structure, then You
must include such notice in a location (such as a relevant directory) where a user would be likely to look for such a notice. If You created one or more Modification(s) You may add your name as a
Contributor to the notice described in Exhibit A. You must also duplicate this License in any documentation for the Source Code where You describe recipients' rights or ownership rights relating to
Covered Code. You may choose to offer, and to charge a fee for, warranty, support, indemnity or liability obligations to one or more recipients of Covered Code. However, You may do so only on
Your own behalf, and not on behalf of the Initial Developer or any Contributor. You must make it absolutely clear than any such warranty, support, indemnity or liability obligation is offered by You
alone, and You hereby agree to indemnify the Initial Developer and every Contributor for any liability incurred by the Initial Developer or such Contributor as a result of warranty, support, indemnity
or liability terms You offer.

3.6. Distribution of Executable Versions. You may distribute Covered Code in Executable form only if the requirements of Sections 3.1, 3.2, 3.3, 3.4 and 3.5 have been met for that Covered Code, and
if You include a notice stating that the Source Code version of the Covered Code is available under the terms of this License, including a description of how and where You have fulfilled the
obligations of Section 3.2. The notice must be conspicuously included in any notice in an Executable version, related documentation or collateral in which You describe recipients' rights relating to
the Covered Code. You may distribute the Executable version of Covered Code or ownership rights under a license of Your choice, which may contain terms different from this License, provided that
You are in compliance with the terms of this License and that the license for the Executable version does not attempt to limit or alter the recipient's rights in the Source Code version from the rights
set forth in this License. If You distribute the Executable version under a different license You must make it absolutely clear that any terms which differ from this License are offered by You alone, not
by the Initial Developer or any Contributor. You hereby agree to indemnify the Initial Developer and every Contributor for any liability incurred by the Initial Developer or such Contributor as a result
of any such terms You offer.

3.7. Larger Works. You may create a Larger Work by combining Covered Code with other code not governed by the terms of this License and distribute the Larger Work as a single product. In such a
case, You must make sure the requirements of this License are fulfilled for the Covered Code.

4. Inability to Comply Due to Statute or Regulation.

If it is impossible for You to comply with any of the terms of this License with respect to some or all of the Covered Code due to statute, judicial order, or regulation then You must: (a) comply with
the terms of this License to the maximum extent possible; and (b) describe the limitations and the code they affect. Such description must be included in the LEGAL file described in Section 3.4 and
must be included with all distributions of the Source Code. Except to the extent prohibited by statute or regulation, such description must be sufficiently detailed for a recipient of ordinary skill to
be able to understand it.

5. Application of this License.
This License applies to code to which the Initial Developer has attached the notice in Exhibit A and to related Covered Code.

6. Versions of the License.

6.1. New Versions
Netscape Communications Corporation ("Netscape") may publish revised and/or new versions of the License from time to time. Each version will be given a distinguishing version number.

6.2. Effect of New Versions

Once Covered Code has been published under a particular version of the License, You may always continue to use it under the terms of that version. You may also choose to use such Covered Code
under the terms of any subsequent version of the License published by Netscape. No one other than Netscape has the right to modify the terms applicable to Covered Code created under this
License.

6.3. Derivative Works

If You create or use a modified version of this License (which you may only do in order to apply it to code which is not already Covered Code governed by this License), You must (a) rename Your
license so that the phrases "Mozilla", "MOZILLAPL", "MOZPL", "Netscape", "MPL", "NPL" or any confusingly similar phrase do not appear in your license (except to note that your license differs from
this License) and (b) otherwise make it clear that Your version of the license contains terms which differ from the Mozilla Public License and Netscape Public License. (Filling in the name of the Initial
Developer, Original Code or Contributor in the notice described in Exhibit A shall not of themselves be deemed to be modifications of this License.)

7. DISCLAIMER OF WARRANTY

COVERED CODE IS PROVIDED UNDER THIS LICENSE ON AN "AS IS" BASIS, WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, WITHOUT LIMITATION, WARRANTIES
THAT THE COVERED CODE IS FREE OF DEFECTS, MERCHANTABLE, FIT FOR A PARTICULAR PURPOSE OR NON-INFRINGING. THE ENTIRE RISKAS TO THE QUALITY AND PERFORMANCE OF THE
COVERED CODE IS WITH YOU. SHOULD ANY COVERED CODE PROVE DEFECTIVE IN ANY RESPECT, YOU (NOT THE INITIAL DEVELOPER OR ANY OTHER CONTRIBUTOR) ASSUME THE COST OF ANY
NECESSARY SERVICING, REPAIR OR CORRECTION. THIS DISCLAIMER OF WARRANTY CONSTITUTES AN ESSENTIAL PART OF THIS LICENSE. NO USE OF ANY COVERED CODE IS AUTHORIZED
HEREUNDER EXCEPT UNDER THIS DISCLAIMER.

8. Termination

8.1. This License and the rights granted hereunder will terminate automatically if You fail to comply with terms herein and fail to cure such breach within 30 days of becoming aware of the breach.
All sublicenses to the Covered Code which are nronerlv sranted shall suirvive anv termination of this | icense. Provisions which. bv their natiire. must remain in effect bevond the termination of this
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License shall survive.

8.2. If You initiate litigation by asserting a patent infringement claim (excluding declatory judgment actions) against Initial Developer or a Contributor (the Initial Developer or Contributor against
whom You file such action is referred to as "Participant”) alleging that:

a. such Participant's Contributor Version directly or indirectly infringes any patent, then any and all rights granted by such Participant to You under Sections 2.1 and/or 2.2 of this License shall, upon
60 days notice from Participant terminate prospectively, unless if within 60 days after receipt of notice You either: (i) agree in writing to pay Participant a mutually agreeable reasonable royalty for
Your past and future use of Modifications made by such Participant, or (ii) withdraw Your litigation claim with respect to the Contributor Version against such Participant. If within 60 days of notice,
a reasonable royalty and payment arrangement are not mutually agreed upon in writing by the parties or the litigation claim is not withdrawn, the rights granted by Participant to You under
Sections 2.1 and/or 2.2 automatically terminate at the expiration of the 60 day notice period specified above.

b. any software, hardware, or device, other than such Participant's Contributor Version, directly or indirectly infringes any patent, then any rights granted to You by such Participant under Sections
2.1(b) and 2.2(b) are revoked effective as of the date You first made, used, sold, distributed, or had made, Modifications made by that Participant.

8.3. If You assert a patent infringement claim against Participant alleging that such Participant's Contributor Version directly or indirectly infringes any patent where such claim is resolved (such as
by license or settlement) prior to the initiation of patent infringement litigation, then the reasonable value of the licenses granted by such Participant under Sections 2.1 or 2.2 shall be taken into
account in determining the amount or value of any payment or license.

8.4. In the event of termination under Sections 8.1 or 8.2 above, all end user license agreements (excluding distributors and resellers) which have been validly granted by You or any distributor
hereunder prior to termination shall survive termination.

9. LIMITATION OF LIABILITY

UNDER NO CIRCUMSTANCES AND UNDER NO LEGAL THEORY, WHETHER TORT (INCLUDING NEGLIGENCE), CONTRACT, OR OTHERWISE, SHALL YOU, THE INITIAL DEVELOPER, ANY OTHER
CONTRIBUTOR, OR ANY DISTRIBUTOR OF COVERED CODE, OR ANY SUPPLIER OF ANY OF SUCH PARTIES, BE LIABLE TO ANY PERSON FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES OF ANY CHARACTER INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF GOODWILL, WORK STOPPAGE, COMPUTER FAILURE OR MALFUNCTION, OR ANY AND ALL OTHER
COMMERCIAL DAMAGES OR LOSSES, EVEN IF SUCH PARTY SHALL HAVE BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES. THIS LIMITATION OF LIABILITY SHALL NOT APPLY TO LIABILITY FOR
DEATH OR PERSONAL INJURY RESULTING FROM SUCH PARTY'S NEGLIGENCE TO THE EXTENT APPLICABLE LAW PROHIBITS SUCH LIMITATION. SOME JURISDICTIONS DO NOT ALLOW THE
EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO THIS EXCLUSION AND LIMITATION MAY NOT APPLY TO YOU.

10. U.S. government end users

The Covered Code is a "commercial item," as that term is defined in 48 C.F.R. 2.101 (Oct. 1995), consisting of "commercial computer software" and "commercial computer software
documentation," as such terms are used in 48 C.F.R. 12.212 (Sept. 1995). Consistent with 48 C.F.R. 12.212 and 48 C.F.R. 227.7202-1 through 227.7202-4 (June 1995), all U.S. Government End Users
acquire Covered Code with only those rights set forth herein.

11. Miscellaneous

This License represents the complete agreement concerning subject matter hereof. If any provision of this License is held to be unenforceable, such provision shall be reformed only to the extent
necessary to make it enforceable. This License shall be governed by California law provisions (except to the extent applicable law, if any, provides otherwise), excluding its conflict-of-law provisions.
With respect to disputes in which at least one party is a citizen of, or an entity chartered or registered to do business in the United States of America, any litigation relating to this License shall be
subject to the jurisdiction of the Federal Courts of the Northern District of California, with venue lying in Santa Clara County, California, with the losing party responsible for costs, including without
limitation, court costs and reasonable attorneys' fees and expenses. The application of the United Nations Convention on Contracts for the International Sale of Goods is expressly excluded. Any
law or regulation which provides that the language of a contract shall be construed against the drafter shall not apply to this License.

12. Responsibility for claims
As between Initial Developer and the Contributors, each party is responsible for claims and damages arising, directly or indirectly, out of its utilization of rights under this License and You agree to
work with Initial Developer and Contributors to distribute such responsibility on an equitable basis. Nothing herein is intended or shall be deemed to constitute any admission of liability.

13. Multiple-licensed code
Initial Developer may designate portions of the Covered Code as "Multiple-Licensed". "Multiple-Licensed" means that the Initial Developer permits you to utilize portions of the Covered Code under
Your choice of the MPL or the alternative licenses, if any, specified by the Initial Developer in the file described in Exhibit A.

Exhibit A - Mozilla Public License.

"The contents of this file are subject to the Mozilla Public License Version 1.1 (the "License"); you may not use this file except in compliance with the License. You may obtain a copy of the License at
http://www.mozilla.org/MPL/

Software distributed under the License is distributed on an "AS IS" basis, WITHOUT WARRANTY OF ANY KIND, either express or implied. See the License for the specific language governing rights and
limitations under the License.

The Original Code is

The Initial Developer of the Original Code is
Portions created by are Copyright (C)
. All Rights Reserved.

Contributor(s):

Alternatively, the contents of this file may be used under the terms of the ____ _ license (the "[___] License"), in which case the provisions of [ ] License are applicable instead of those above.
If you wish to allow use of your version of this file only under the terms of the [____] License and not to allow others to use your version of this file under the MPL, indicate your decision by deleting
the provisions above and replace them with the notice and other provisions required by the [___] License. If you do not delete the provisions above, a recipient may use your version of this file
under either the MPL orthe [___] License."

NOTE: The text of this Exhibit A may differ slightly from the text of the notices in the Source Code files of the Original Code. You should use the text of this Exhibit A rather than the text found in the
Original Code Source Code for Your Modifications.

MPL-2.0

Mozilla Public License Version 2.0

1. Definitions

1.1. "Contributor" means each individual or legal entity that creates, contributes to the creation of, or owns Covered Software.

1.2. "Contributor Version" means the combination of the Contributions of others (if any) used by a Contributor and that particular Contributor's Contribution.
1.3. "Contribution" means Covered Software of a particular Contributor.

1.4. "Covered Software" means Source Code Form to which the initial Contributor has attached the notice in Exhibit A, the Executable Form of such Source Code Form, and Modifications of such



Source Code Form, in each case including portions thereof.

1.5. "Incompatible With Secondary Licenses" means

(a) that the initial Contributor has attached the notice described in Exhibit B to the Covered Software; or

(b) that the Covered Software was made available under the terms of version 1.1 or earlier of the License, but not also under the terms of a Secondary License.
1.6. "Executable Form" means any form of the work other than Source Code Form.

1.7. "Larger Work" means a work that combines Covered Software with other material, in a separate file or files, that is not Covered Software.

1.8. "License" means this document.

1.9. "Licensable" means having the right to grant, to the maximum extent possible, whether at the time of the initial grant or subsequently, any and all of the rights conveyed by this License.
1.10. "Modifications" means any of the following:

(a) any file in Source Code Form that results from an addition to, deletion from, or modification of the contents of Covered Software; or

(b) any new file in Source Code Form that contains any Covered Software.

1.11. "Patent Claims" of a Contributor means any patent claim(s), including without limitation, method, process, and apparatus claims, in any patent Licensable by such Contributor that would be
infringed, but for the grant of the License, by the making, using, selling, offering for sale, having made, import, or transfer of either its Contributions or its Contributor Version.

1.12. "Secondary License" means either the GNU General Public License, Version 2.0, the GNU Lesser General Public License, Version 2.1, the GNU Affero General Public License, Version 3.0, or any
later versions of those licenses.

1.13. "Source Code Form" means the form of the work preferred for making modifications.

1.14. "You" (or "Your") means an individual or a legal entity exercising rights under this License. For legal entities, "You" includes any entity that controls, is controlled by, or is under common
control with You. For purposes of this definition, "control" means (a) the power, direct or indirect, to cause the direction or management of such entity, whether by contract or otherwise, or (b)
ownership of more than fifty percent (50%) of the outstanding shares or beneficial ownership of such entity.

2. License Grants and Conditions

2.1. Grants
Each Contributor hereby grants You a world-wide, royalty-free, non-exclusive license:

(a) under intellectual property rights (other than patent or trademark) Licensable by such Contributor to use, reproduce, make available, modify, display, perform, distribute, and otherwise exploit
its Contributions, either on an unmodified basis, with Modifications, or as part of a Larger Work; and

(b) under Patent Claims of such Contributor to make, use, sell, offer for sale, have made, import, and otherwise transfer either its Contributions or its Contributor Version.

2.2. Effective Date
The licenses granted in Section 2.1 with respect to any Contribution become effective for each Contribution on the date the Contributor first distributes such Contribution.

2.3. Limitations on Grant Scope
The licenses granted in this Section 2 are the only rights granted under this License. No additional rights or licenses will be implied from the distribution or licensing of Covered Software under this
License. Notwithstanding Section 2.1(b) above, no patent license is granted by a Contributor:

(a) for any code that a Contributor has removed from Covered Software; or

(b) for infringements caused by: (i) Your and any other third party's modifications of Covered Software, or (ii) the combination of its Contributions with other software (except as part of its
Contributor Version); or

(c) under Patent Claims infringed by Covered Software in the absence of its Contributions.

This License does not grant any rights in the trademarks, service marks, or logos of any Contributor (except as may be necessary to comply with the notice requirements in Section 3.4).

2.4. Subsequent Licenses

No Contributor makes additional grants as a result of Your choice to distribute the Covered Software under a subsequent version of this License (see Section 10.2) or under the terms of a Secondary

License (if permitted under the terms of Section 3.3).

2.5. Representation
Each Contributor represents that the Contributor believes its Contributions are its original creation(s) or it has sufficient rights to grant the rights to its Contributions conveyed by this License.

2.6. Fair Use
This License is not intended to limit any rights You have under applicable copyright doctrines of fair use, fair dealing, or other equivalents.

2.7. Conditions
Sections 3.1, 3.2, 3.3, and 3.4 are conditions of the licenses granted in Section 2.1.

3. Responsibilities

3.1. Distribution of Source Form

All distribution of Covered Software in Source Code Form, including any Modifications that You create or to which You contribute, must be under the terms of this License. You must inform
recipients that the Source Code Form of the Covered Software is governed by the terms of this License, and how they can obtain a copy of this License. You may not attempt to alter or restrict the

recipients' rights in the Source Code Form.

3.2. Distribution of Executable Form
If You distribute Covered Software in Executable Form then:

(a) such Covered Software must also be made available in Source Code Form, as described in Section 3.1, and You must inform recipients of the Executable Form how they can obtain a copy of such
Source Code Form by reasonable means in a timely manner, at a charge no more than the cost of distribution to the recipient; and

(b) You may distribute such Executable Form under the terms of this License, or sublicense it under different terms, provided that the license for the Executable Form does not attempt to limit or
alter the recipients' rights in the Source Code Form under this License.

3.3. Distribution of a Larger Work



YOU may create and distribute a Larger Work under terms ot Your cholice, provided that You also comply with the requirements ot this License tor the Lovered Software. It the Larger WorkK Is a
combination of Covered Software with a work governed by one or more Secondary Licenses, and the Covered Software is not Incompatible With Secondary Licenses, this License permits You to
additionally distribute such Covered Software under the terms of such Secondary License(s), so that the recipient of the Larger Work may, at their option, further distribute the Covered Software
under the terms of either this License or such Secondary License(s).

3.4. Notices
You may not remove or alter the substance of any license notices (including copyright notices, patent notices, disclaimers of warranty, or limitations of liability) contained within the Source Code
Form of the Covered Software, except that You may alter any license notices to the extent required to remedy known factual inaccuracies.

3.5. Application of Additional Terms

You may choose to offer, and to charge a fee for, warranty, support, indemnity or liability obligations to one or more recipients of Covered Software. However, You may do so only on Your own
behalf, and not on behalf of any Contributor. You must make it absolutely clear that any such warranty, support, indemnity, or liability obligation is offered by You alone, and You hereby agree to
indemnify every Contributor for any liability incurred by such Contributor as a result of warranty, support, indemnity or liability terms You offer. You may include additional disclaimers of warranty
and limitations of liability specific to any jurisdiction.

4. Inability to Comply Due to Statute or Regulation

If it is impossible for You to comply with any of the terms of this License with respect to some or all of the Covered Software due to statute, judicial order, or regulation then You must: (a) comply
with the terms of this License to the maximum extent possible; and (b) describe the limitations and the code they affect. Such description must be placed in a text file included with all distributions
of the Covered Software under this License. Except to the extent prohibited by statute or regulation, such description must be sufficiently detailed for a recipient of ordinary skill to be able to
understand it.

5. Termination

5.1. The rights granted under this License will terminate automatically if You fail to comply with any of its terms. However, if You become compliant, then the rights granted under this License from
a particular Contributor are reinstated (a) provisionally, unless and until such Contributor explicitly and finally terminates Your grants, and (b) on an ongoing basis, if such Contributor fails to notify
You of the non-compliance by some reasonable means prior to 60 days after You have come back into compliance. Moreover, Your grants from a particular Contributor are reinstated on an ongoing
basis if such Contributor notifies You of the non-compliance by some reasonable means, this is the first time You have received notice of non-compliance with this License from such Contributor,
and You become compliant prior to 30 days after Your receipt of the notice.

5.2. If You initiate litigation against any entity by asserting a patent infringement claim (excluding declaratory judgment actions, counter-claims, and cross-claims) alleging that a Contributor
Version directly or indirectly infringes any patent, then the rights granted to You by any and all Contributors for the Covered Software under Section 2.1 of this License shall terminate.

5.3.In the event of termination under Sections 5.1 or 5.2 above, all end user license agreements (excluding distributors and resellers) which have been validly granted by You or Your distributors
under this License prior to termination shall survive termination.

6. Disclaimer of Warranty

Covered Software is provided under this License on an "as is" basis, without warranty of any kind, either expressed, implied, or statutory, including, without limitation, warranties that the Covered
Software is free of defects, merchantable, fit for a particular purpose or non-infringing. The entire risk as to the quality and performance of the Covered Software is with You. Should any Covered
Software prove defective in any respect, You (not any Contributor) assume the cost of any necessary servicing, repair, or correction. This disclaimer of warranty constitutes an essential part of this
License. No use of any Covered Software is authorized under this License except under this disclaimer.

7. Limitation of Liability

Under no circumstances and under no legal theory, whether tort (including negligence), contract, or otherwise, shall any Contributor, or anyone who distributes Covered Software as permitted
above, be liable to You for any direct, indirect, special, incidental, or consequential damages of any character including, without limitation, damages for lost profits, loss of goodwill, work stoppage,
computer failure or malfunction, or any and all other commercial damages or losses, even if such party shall have been informed of the possibility of such damages. This limitation of liability shall
not apply to liability for death or personal injury resulting from such party's negligence to the extent applicable law prohibits such limitation. Some jurisdictions do not allow the exclusion or
limitation of incidental or consequential damages, so this exclusion and limitation may not apply to You.

8. Litigation
Any litigation relating to this License may be brought only in the courts of a jurisdiction where the defendant maintains its principal place of business and such litigation shall be governed by laws of
that jurisdiction, without reference to its conflict-of-law provisions. Nothing in this Section shall prevent a party's ability to bring cross-claims or counter-claims.

9. Miscellaneous

This License represents the complete agreement concerning the subject matter hereof. If any provision of this License is held to be unenforceable, such provision shall be reformed only to the
extent necessary to make it enforceable. Any law or regulation which provides that the language of a contract shall be construed against the drafter shall not be used to construe this License
against a Contributor.

10. Versions of the License

10.1. New Versions

Mozilla Foundation is the license steward. Except as provided in Section 10.3, no one other than the license steward has the right to modify or publish new versions of this License. Each version will
be given a distinguishing version number.

10.2. Effect of New Versions

You may distribute the Covered Software under the terms of the version of the License under which You originally received the Covered Software, or under the terms of any subsequent version
published by the license steward.

10.3. Modified Versions

If you create software not governed by this License, and you want to create a new license for such software, you may create and use a modified version of this License if you rename the license and
remove any references to the name of the license steward (except to note that such modified license differs from this License).

10.4. Distributing Source Code Form that is Incompatible With Secondary Licenses

If You choose to distribute Source Code Form that is Incompatible With Secondary Licenses under the terms of this version of the License, the notice described in Exhibit B of this License must be
attached.

Exhibit A - Source Code Form License Notice

This Source Code Form is subject to the terms of the Mozilla Public License, v. 2.0. If a copy of the MPL was not distributed with this file, You can obtain one at http://mozilla.org/MPL/2.0/.

If it is not possible or desirable to put the notice in a particular file, then You may include the notice in a location (such as a LICENSE file in a relevant directory) where a recipient would be likely to
look for such a notice.

You may add additional accurate notices of copyright ownership.
Exhibit B - "Incompatible With Secondary Licenses" Notice

This Source Code Form is "Incompatible With Secondary Licenses", as defined by the Mozilla Public License, v. 2.0.




NTP

NTP License (NTP)
Copyright (c) (CopyrightHoldersName) (From 4-digit-year)-(To 4-digit-year)

Permission to use, copy, modify, and distribute this software and its documentation for any purpose with or without fee is hereby granted, provided that the above copyright notice appears in all
copies and that both the copyright notice and this permission notice appear in supporting documentation, and that the name (TrademarkedName) not be used in advertising or publicity pertaining
to distribution of the software without specific, written prior permission. (TrademarkedName) makes no representations about the suitability this software for any purpose. It is provided "as is"
without express or implied warranty.

OpenSSL

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. 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 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@openssl.org.

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 Project.

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
(http://www.openssl.org/)"

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 SSLeay 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, lhash, 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
(tih@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:
1. Redistributions of source code must retain the 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 cryptographic software written by Eric Young (eay@cryptsoft.com)"
The word '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 (tjh@cryptsoft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " “ASIS" 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.]
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zlib License
This software is provided 'as-is', without any express or implied warranty. In no event will the authors be held liable for any damages arising from the use of this software.
Permission is granted to anyone to use this software for any purpose, including commercial applications, and to alter it and redistribute it freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must not claim that you wrote the original software. If you use this software in a product, an acknowledgment in the product
documentation would be appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be misrepresented as being the original software.

3. This notice may not be removed or altered from any source distribution.

curl

Copyright (c) 1996 - 2015, 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 granted, provided that the above copyright notice and this permission notice appear in all
copies.

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 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.



