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Opal ManualOpal Manual

IntroducƟ onIntroducƟ on

The Comrex Opal is a Web Audio Gateway designed for studio use. The main funcƟ on of Opal is to allow two-way delivery of audio both 
to and from remote guests, much like a telephone call-in system. However, Opal doesn’t use phone lines. Opal receives web-based audio 
calls from users on computers and smartphones. There are two key advantages to using Opal:

1 Opal’s web audio uses audio encoders and decoders that deliver high-fi delity, studio-quality audio while maintaining 
the delay of a typical mobile phone

2 Opal is designed to be extremely simple for the remote guest; non-technical callers can easily use Opal 

Opal has the capability of handling two web audio calls simultaneously, and provides two input and output channels on pro-level balanced 
XLR or AES3. In current fi rmware, internal conferencing is not supported.

Opal aƩ aches to the Internet at the studio. It has special requirements regarding networks. But these requirements all allow for the call 
process to be extremely simple for the guest. All the complexiƟ es are on the studio side, and the remote guest needs no special gear or 
setup.

All connecƟ ons to Opal are incoming; no funcƟ onality is provided make outgoing connecƟ ons from Opal.

Once Opal is installed and confi gured, connecƟ ons are made to it by sending an InviteInvite to the remote guest, via IM, email, text, snail mail, 
publishing the InviteInvite, or any other means. The InviteInvite consists of an Internet link, much like a web page. The only responsibility of the 
guest is to have a compaƟ ble web browser or app, a mic and headphones, and be able to click or copy the InviteInvite. 

InvitesInvites are generated by logging into Opal from the studio side via a web browser using a special password-protected “InviteInvite” account. 
InvitesInvites can be manually enabled and disabled. Invites automaƟ cally route the call to one of the two Opal audio channels, designated 
when the InviteInvite is created.

CompaƟ bilityCompaƟ bility

On the remote guest end, the caller should have access to a computer with a compaƟ ble web browser, and a microphone and headphone. 
Web browsers currently supported are EdgeEdge, ChromeChrome, Safari 11Safari 11 for MACOS, OperaOpera and FirefoxFirefox. Opal is also compaƟ ble with ChromeChrome and 
FirefoxFirefox on Android devices, as well as SafariSafari in iOS 11iOS 11.

For Android users, if a phone’s browser is not providing good results, the Opal app is available as an alternaƟ ve. It’s currently available 
on the Google Play store. We do, however, fi nd that browsers usually off er best performance.

For best audio quality, it is recommended that callers use a headset and wired microphone rather than the computer or phone’s open 
speaker and built-in microphone. This is important not only with regard to noise but also with isolaƟ ng the local microphone from the 
“return” audio, which will make a big diff erence in quality. On smartphones, wired headsets will provide the best audio quality.

How Opal WorksHow Opal Works

Opal is installed on the studio side’s Internet connecƟ on. Opal needs a public, staƟ c IP address with a domain name assigned to it by a 
provider of domain names.

InvitesInvites are retrieved from Opal via the InviteInvite web interface and transferred to the guest caller. The guest caller will click or copy the InviteInvite
in a compaƟ ble browser, and will see the Opal landing page with the “ConnectConnect” and “MuteMute” buƩ ons. 



Pressing “ConnectConnect” will create a high quality audio link to one of the two Opal channels. The connecƟ on will end when the caller presses 
the “DisconnectDisconnect” buƩ on.

Opal Hardware AƩ achmentsOpal Hardware AƩ achments

The following fi gure shows the Opal rear panel.

1 1 CH 1 INPUTCH 1 INPUT - In analog mode, this XLR connector should be sent a balanced, pro-level signal that is heard by callers 
when they connect to Opal on Channel 1Channel 1. This is usually a “mix-minus” feed created on your studio console. In digital 
AES3 mode, both CH 1 INPUTCH 1 INPUT and CH 2 INPUTCH 2 INPUT are applied here (on leŌ  and right channel, respecƟ vely). 

2 2 CH 2 INPUTCH 2 INPUT - This analog input receives audio to be sent to callers on Channel 2Channel 2. This input is disabled when in AES3 
mode.

3 3 CH 1 OUTPUTCH 1 OUTPUT - This analog output will deliver the audio from callers who connect to Opal Channel 1Channel 1

In digital AES3 mode, both CH 1 OUTPUTCH 1 OUTPUT and CH 2 OUTPUTCH 2 OUTPUT are delivered here (on leŌ  and right channel, respecƟ vely). 

4 4 CH 2 OUTPUTCH 2 OUTPUT - This analog output will deliver the audio from callers who connect to Opal Channel 2Channel 2. This output is 
disabled when in AES3.

5 5 Ethernet PortEthernet Port - Connect your network to this gigabit compaƟ ble Ethernet port.

6 6 Contact Closure ConnectorContact Closure Connector - This contains 4 contact closure input and output signals, for various remote control and 
tally funcƟ ons as described further on.

7 7 Serial PortSerial Port - This is an RS-232 connector that presents a serial port for future use.

8 8 Power Supply InputPower Supply Input - Apply the included AC desktop adapter output here. The power supply port requires 24 VDC at 
0.5 A.

2

1 2 3 4 5 6 7 8



The following fi gure shows the Opal front panel.

1 1 DIP SwitchesDIP Switches - See DIP Switch Seƫ  ngs below.

2 2 Channel 1 Audio IndicatorChannel 1 Audio Indicator - Show the level of incoming or outgoing audio (selectable) on channel 1.

3 3 Channel 2 Audio IndicatorChannel 2 Audio Indicator - Show the level of incoming or outgoing audio (selectable) on channel 2.

4 4 Ready/Status IndicatorReady/Status Indicator - Shows network and call status.

5 5 Reset BuƩ onReset BuƩ on - Reset to factory defaults (See Factory Reset secƟ on for full process).

Level indicators will light green when input/output (depending on dip switch seƫ  ng) level is detected, red when clipping. 

Ready/Status - 

RedRed - No network detected.

AmberAmber - Network OK/No cerƟ fi cates.

Flashing GreenFlashing Green - Loading internal systems (booƟ ng).

Off Off  - Network OK/Idle.

GreenGreen - Call acƟ ve.

DIP Switch Seƫ  ngsDIP Switch Seƫ  ngs  

DIP Switch DIP Switch FunctionFunction DefaultDefault (down)
1 Analog/AES3 Input Select Analog
2 Analog/AES3 Output Select Analog
3 Future Use
4 Level Indicators Send/Receive Send
5-6 AES3 Sample Rate Select 48 KHz
7-8 Factory reset

AES3 Sample Rate selectAES3 Sample Rate select

Opal supports I/O sampling rates of 48 KHz, 44.1 KHz, and 32 KHz. The input and output sampling rate must always be the same. Opal 
locks the output AES3 Clock to the input clock. At rates other than 48 KHz, it’s always necessary to have AES3 input acƟ ve in order to use 
AES3 output.

Set the expected AES3 using Dip Switch 5 & 6.
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DIP Switch 5DIP Switch 5 DIP Switch 6DIP Switch 6 Sample RateSample Rate
Down Down 48 KHz
Down Up 44.1 KHz
Up Down 32 KHz

Reboot Opal aŌ er changing the AES3 sampling rate seƫ  ngs. In analog mode, the AES3 DIP switches are ignored.

Factory ResetFactory Reset    

To factory reset your device using dip switches, follow these steps: 

1 Put dip switch 7 & 8 up.

2 Wait unƟ l the Channel 1Channel 1, Channel 2Channel 2 and Network/StatusNetwork/Status indicators fl ash red and green. 

3 Press the reset buƩ on (or power down the unit and back up)

4 Put dip switch 7 & 8 down.

About Mix-MinusAbout Mix-Minus

Comrex support spends a lot of Ɵ me discussing mix-minus, as it is not an obvious concept. Regarding studio connecƟ ons to outside 
sources, there is a golden rule: 

People connecƟ ng from outside the studio must never be sent their own audio back to themselves. People connecƟ ng from outside the studio must never be sent their own audio back to themselves. 

If this rule is not followed, the result will be an unpleasant echo in the caller’s ear. It is the responsibility of the studio tech to connect a 
feed to each “send” channel that is a mix of all important audio sources (in-studio mics, automaƟ on, other remote sources, etc.) minus minus 
the callerthe caller. 

Most modern consoles can do this easily. If not, other opƟ ons exist and are discussed in the secƟ on at the end of this manual, “Why Do “Why Do 
I Hear Hear Myself Myself?”I Hear Hear Myself Myself?” Finally, it’s important to remember the mix-minus feeds must contain the audio from the opposite send 
channel. Opal does not provide any in-box conferencing opƟ ons.

Audio ConnecƟ ons Audio ConnecƟ ons 

All analog XLR audio inputs have a nominal level of 0dBu (full scale +20 dBu). When the input mode is changed (via DIP Switch #1) to AES3 
mode, the system expects a 48 KHz AES3 input. When the output mode is changed (via DIP Switch #2), a 48 KHz signal will be output. To 
change the sampling rate to either 44.1 KHz or 32 KHz, refer to the secƟ on on the previous page, AES3 Sample Rate Select.

Analog input and output pinouts: Analog input and output pinouts: 

1 Ground 

2 Balanced audio + 

3 Balanced audio –

AES3 input and output pinouts:AES3 input and output pinouts: 

1 Ground 

2 Data + 

3 Data –
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Contact Closures Contact Closures 

Contact closure signals are available via the 9-pin mini-DIN connector. 

In current fi rmware, only contact closure outputs 1 & 2 are supported. Contact closure #1 is acƟ ve when a call is acƟ ve on channel 1, and 
contact closure #2 is acƟ ve when a call is acƟ ve on channel 2.

Contact Closure inputs perform the following funcƟ ons:

#1#1 - Disconnect acƟ ve call on Channel 1.

#2#2 - Disconnect acƟ ve call on Chanel 1 and disable invite.

#3#3 - Disconnect acƟ ve call on Channel 2.

#4#4 - Disconnect acƟ ve call on Channel 2 and disable invite.

Inputs are triggered by shorƟ ng the respecƟ ve input to Pin 9. Outputs consist of an open collector circuit which, when inacƟ ve, will off er 
a high-impedance path to Pin 9 and, when acƟ ve, will off er a low-impedance path to Pin 9. These outputs are capable of sinking up to 
200 mA at a voltage up to 12 V. Do not switch AC mains power using these contacts. Do not switch AC mains power using these contacts. 

Contact Closure Pinouts: Contact Closure Pinouts: 

Pin 1 Output #1 
Pin 2 Output #2 
Pin 3 Output #3 
Pin 4 Output #4
Pin 5 Input #1
Pin 6 Input #2
Pin 7 Input #3 
Pin 8 Input #4 
Pin 9 Ground

AƩ achment DetailsAƩ achment Details

At a minimum, Opal will need two audio connecƟ ons and a network connecƟ on. Levels of all analog audio I/O is 0 dBu (0.775 V) nominal. 
This level will provide 20 dB headroom before the clipping point. Input audio is refl ected on the front panel LED based peak meters as 
indicated in the following fi gure. Clipping is indicated by the red LED on these meters.

Opal needs a network connecƟ on to be useful. On Opal, network connecƟ ons are made via a standard 1000 Base-T Ethernet connecƟ on 
on an RJ-45 connector. 

In most ways, Opal will look like an ordinary computer to this network. In fact, Opal contains an embedded computer with a Linux-
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based operaƟ ng system and a full network protocol stack. Opal is perfectly capable of working over most LANs, but there are special 
consideraƟ ons outlined below for Opal to work its best.

Since there may be bandwidth, fi rewall, and security concerns with installing Opal on a managed LAN, it is recommended that your IT 
manager be consulted in these environments. The details that follow assume a working knowledge of IT topics and network confi guraƟ on.

Opal Network RequirementsOpal Network Requirements

The key to Opal is simplicity for the guest caller. In order to provide this, Opal has some special requirements on the studio side regarding 
its network confi guraƟ on.

Opal requires the ability to accept unsolicited data from the public Internet. The easiest way to allow this is for Opal to be connected 
directly to the Internet, without any routers or fi rewalls in its path. All Opal funcƟ ons are password protected, and it’s highly recommended 
the user change the passwords from the default. 

OŌ en it’s not possible for Opal to reside on the public Internet, and a router or fi rewall must be used. In this case, forwarding of several 
ports is required within the router/fi rewall. This is outlined in the “For IT managersFor IT managers” secƟ on towards the end of this manual.

Opal requires the confi guraƟ on of a staƟ c IP to be used correctly. This IP address must be directly addressable from the public Internet, 
and not just a local LAN address. StaƟ c IPs are usually available from your Internet Service Provider, or from your IT department in larger 
faciliƟ es.

Opal Domain NameOpal Domain Name

Finally, Opal needs a domain name associated with its staƟ c IP address. A domain name may be leased from any domain provider. 
Domain names are required to enable the SSL/TSL security cerƟ fi cates Opal uses for connecƟ ons. Browsers require these cerƟ fi cates in 
order to engage the underlying technology that makes Opal work. Otherwise, the guest caller will need to click through mulƟ ple security 
warnings (if the browser even allows unsecured connecƟ on at all). 

Some users may want to use a domain name they already own. This will probably not work, because Opal requires several ports that 
may be in use on your domain, including TCP 80TCP 80, TCP 443TCP 443, and TCP 8082TCP 8082. AlternaƟ vely, you can register a subdomain like opalcallers.opalcallers.
mystudio.commystudio.com.

If you do not have a domain name, Comrex recommends you do a web search on “Domain Names”. There are lots of low cost registrars 
out there. You’ll just need your StaƟ c IP to give them. Of course, your chosen name must be available, and you must renew it before it 
expires. There’s no need to get a “.com” domain, any suffi  x like .info or .ninja should work.

Unless you need it for other services, there’s no need to buy SSL cerƟ fi cates or any other security upgrades for your Domain Name from 
the registrar. Opal handles all that. 

In order to use Customer-Provided SSL cerƟ fi cates, please refer to the following Technote: Manually Applying CerƟ fi cates To OpalManually Applying CerƟ fi cates To Opal

Opal works via sending and clicking links, and the Domain Name will be automaƟ cally put into the links, so it’s not that important that 
your name be simple or easy to remember. 

TipTip: : Register both mystudio.com and www.mystudio.comwww.mystudio.com to cover all your bases (most registrars will do this by default).

Another TipAnother Tip: Make sure your domain is registered as a a realreal  DNS A RecordDNS A Record poinƟ ng directly at your IP address and not a domain “forwarding” 
service. The security cerƟ fi cates required will not work if your domain provider is forwarding or proxying traffi  c from their domain.

Last TipLast Tip: Dot.tkDot.tk is a free domain provider that off ers DNS A RecordsDNS A Records to names within their .tk domain. There are some limitaƟ ons that may 
aff ect long-term use, but for tesƟ ng they are recommended.

Opal Confi guraƟ onOpal Confi guraƟ on

At a minimum, you’ll need to confi gure Opal’s staƟ c IP address and its domain name.

6



StaƟ c IP addressStaƟ c IP address

Opal is shipped from the factory set to DHCP mode, so it will fi nd an address on your network if possible. The easiest way to fi nd what 
that address is to use the Comrex Device ManagerDevice Manager uƟ lity, available on our website for both Windows and Mac plaƞ orms. You can also 
use Device ManagerDevice Manager to upgrade the fi rmware on your Opal. 

Install Device ManagerDevice Manager on a computer on the same physical LAN as the Opal. Once installed and run, press the “ScanScan” buƩ on in the upper 
leŌ  corner to scan your network for Comrex products. The results should look like this:

There are two ways to set the staƟ c IP informaƟ on using Device ManagerDevice Manager. The “rescue” mode allows you to change parameters during 
the fi rst fi ve minutes of operaƟ on, and is iniƟ ated using the “Network Seƫ  ngsNetwork Seƫ  ngs” buƩ on on the right pane. The normal mode of changing 
any seƫ  ngs in Opal is by clicking the “Web Confi guraƟ onWeb Confi guraƟ on” tab in the right pane. This opens the unit’s ToolboxToolbox interface. ToolboxToolbox is a web-
based interface that allows you to set all relevant parameters of the product. Once you know the unit’s IP address, ToolboxToolbox can also be 
accessed via a browser by going to hƩ p://[ip-address]/cfghƩ p://[ip-address]/cfg. ToolboxToolbox requires that you log on with a username and password. The default 
user name is “adminadmin ”  and the default password is “comrexcomrex ” . We recommend you change the default password. Once logged in, choose 
the “NetworkNetwork” opƟ on. Under “Network ModeNetwork Mode”, you’ll see the following opƟ ons:
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Change the mode to StaƟ cStaƟ c, and input the IP address, netmask, gateway and DNS informaƟ on for your network. Click “Apply IP Seƫ  ngsApply IP Seƫ  ngs” 
aŌ er all the informaƟ on is correct. If you need to access ToolboxToolbox aŌ er this, you’ll need to rescan and log in again (or open a browser to 
the new IP address). 

NoteNote: External IP OverideExternal IP Overide is an advanced opƟ on that most users will leave blank. In the unusual circumstance where Opal cannot fi nd its 
own IP address via DNS lookupDNS lookup, you may need to enter the public IP of Opal here.

Domain nameDomain name

Once you can log into Opal from your correct staƟ c IP address, you can set the Domain in the same “NetworkNetwork” opƟ on of ToolboxToolbox. 
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No HTTPSHTTPS or // is required here, just the domain (e.g. comrex.comcomrex.com). If you registered a domain with a “www.www.” prefi x, make sure it’s 
included in the domain name. 

Once the DomainDomain entry is set correctly, press the buƩ on labeled “Get/Renew CerƟ fi cateGet/Renew CerƟ fi cate”. Opal will reach out to its cerƟ fi cate server and 
install the required security cerƟ fi cates automaƟ cally.

AccountsAccounts

So far, we’ve dealt with the AdminAdmin account on ToolboxToolbox, which allows full confi guraƟ on of Opal as well as generaƟ ng InvitesInvites (explained 
below). This account is always acƟ ve and cannot be removed. It’s possible to create “sub accounts” on ToolboxToolbox with their own passwords 
and capabiliƟ es. The most common reason for this is to create an “operator” sub account. Operators are not allowed to change seƫ  ngs 
on Opal, but can only generate/delete and enable/disable InvitesInvites, and disconnect currently acƟ ve calls via ToolboxToolbox.

Create an addiƟ onal account on Opal using the Security->AccountsSecurity->Accounts opƟ on. Set a username and password, and whether the user has 
AdminAdmin or OperatorOperator privileges. 

InvitesInvites

Opal screens incoming calls by generaƟ ng InvitesInvites. These take the form of URL-style links that can be copied and pasted, then delivered 
to guests. 

When an incoming caller aƩ empts to connect to Opal, the InviteInvite is checked against its internal database. If the InviteInvite is valid, connecƟ on 
proceeds. If not, the user receives an error message.

Some users may want to bypass the screening provided by InvitesInvites. In this case, simply create a universal Invite for all users. This can even 
be published to the public, and will remain valid unƟ l you change it in ToolboxToolbox.

In current fi rmware, InvitesInvites can be generated, deleted, enabled and disabled. 

To generate an Invite, log into Opal ToolboxToolbox with Device ManagerDevice Manager or by poinƟ ng a browser at: hƩ p://[opal_ip_address]/cfg/hƩ p://[opal_ip_address]/cfg/

Use your admin or operator user name and password to access ToolboxToolbox, then choose “InvitesInvites”. Choose “Add InviteAdd Invite” to create a new 
Invite. You will be off ered the following opƟ ons:
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LiLinknk - This is the InviteInvite you will copy and send to the guest(s). You can also copy it to your computer’s clipboard 
using the “copy” buƩ on at the boƩ om of the list.

NameName - Name your InviteInvite something familiar like “Crazy LarryCrazy Larry” so you can reference who is calling.

ChannelChannel - Choose whether this caller will appear on Opal hardware port 1 or 2, or whichever is available.

LanguageLanguage- Choose which Language is used on the caller page. Currently English, French, Spanish, Portuegese, 
and Japanese are supported.

EnabledEnabled - Set to “yesyes” by default, this opƟ on allows you to disable this InviteInvite without deleƟ ng it.

Once your InviteInvite is set, you can click “Copy Invite LinkCopy Invite Link” and your browser will copy the InviteInvite, so you can paste it into a browser, email, 
text message, etc.

You can return to the Toolbox InviteToolbox Invite page any Ɵ me to disable or delete Invites you’ve created in the past.

Uploading your Studio Logo to OpalUploading your Studio Logo to Opal

When guests use Opal with a web browser or an app, they’ll be looking at the Opal “Landing Page” as shown below:

It’s possible to replace the top Comrex logo with one of your own, so that guests see exactly who they are calling. The following operaƟ on 
requires a web browser since it is not supported in Device Manager.  Log in to the Opal ToolboxToolbox interface with your IP address <ip 
address/cfg>. You’ll need a company graphic in .png.png format with a resoluƟ on up to 400 pixels wide x 180 pixels tall (and preferably with 
a transparent background). Your fi le must be 4MB or less in size. No other formats or resoluƟ ons are supported by Opal, and applying 
other style or resoluƟ on graphics can cause landing page distorƟ on or inability to load. You can upload your graphic using the ToolboxToolbox
“Landing PageLanding Page” opƟ on.
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Choose “Select FileSelect File” and a browse box will open on your computer. 

Choose the fi le to upload and then select “UploadUpload” to send the graphic fi le to Opal. If a separate logo is uploaded for Channel Two, it will 
only be viewable on Channel Two. The Default Logo will show on the caller landing page for calls on Channel One. If a seperate logo is 
not uploaded to Channel Two, the Default Logo will be applied on both channels.

Making a Call to OpalMaking a Call to Opal

Your guest will need to open the InviteInvite link in a compaƟ ble browser (ChromeChrome, EdgeEdge, SafariSafari [iOS 11 or higher], OperaOpera, or FirefoxFirefox). They 
should see the Opal landing page:
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The fi rst Ɵ me the guest connects, they will be asked to authorize the Opal page to use their microphone. The guest must choose “AllowAllow” 
for the connecƟ on to work.

On devices that have mulƟ ple microphones and speaker arrangements (e.g. a laptop with built-in mic/speaker but also a headset), the 
Opal page will off er a pull-down menu for the guest to choose which device to use. 

The guest should choose the audio input/output device they wish to use. Note on most browsers, the input level meter won’t be acƟ ve 
unƟ l aŌ er the “connect” buƩ on is pressed the fi rst Ɵ me.

ConnecƟ ons are made by pressing the “ConnectConnect” buƩ on, and waiƟ ng for it to turn green. Disconnect using the same buƩ on (now 
labeled “DisconnectDisconnect”). If at any Ɵ me the guest wants to mute the local microphone, pressing the “MuteMute” buƩ on will accomplish this. 
Audio to the guest will not be aff ected.
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Making a call to Opal from an Android Mobile BrowserMaking a call to Opal from an Android Mobile Browser

When Opal detects the guest is using a mobile browser, it behaves diff erently. Opal will display opƟ ons to Android users off ering them a 
link to install or (if already installed) launch the free Opal app for Android, or to go ahead and use the phone’s browser. 

When Opal ConnectOpal Connect is launched from a browser, the Invite will be shown in the URL bar of Opal ConnectOpal Connect. If Opal ConnectOpal Connect is launched 
independently from the browser, it will off er the last InviteInvite used (if applicable) or a blank URL entry bar. It’s possible to manually paste or 
enter an InviteInvite into the URL bar.  When the “GoGo” buƩ on is pressed, the app will display the Opal landing page.

Opal ConnectOpal Connect off ers an experience nearly idenƟ cal to users on browsers. The main diff erence is that Opal ConnectOpal Connect does not off er a 
mic level meter. Opal ConnectOpal Connect does not operate in “background mode” on mobile phones or tablets. If the app is running and sent to 
background (via “home” buƩ on or other means) the current call will disconnect. But since Opal ConnectOpal Connect maintains and off ers the last 
InviteInvite when brought back up, it’s a simple and quick reconnect process.

For subsequent calls, guests can simply launch the Opal ConnectOpal Connect app directly on their phones, without using the browser at all. The last 
InviteInvite used will be off ered as the connect opƟ on. 
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Calling Opal on your iPhone with SafariCalling Opal on your iPhone with Safari

Using Safari to call Opal is possible, but with some restricƟ ons: 

• You must be running iOS11iOS11 or higher. 

• You cannot use your phone’s earpiece. You will have to use speakerphone (not recommended) or a wired 
headset (recommended).

DisconnecƟ ng Calls from OpalDisconnecƟ ng Calls from Opal

While calls cannot be made from the Opal ToolboxToolbox page, they can be ended from there. Under the “ControlControl” opƟ on, (available in both 
admin and operator modes), an acƟ ve call can be disconnected on either channel using the “Drop CallDrop Call” for that channel. In addiƟ on, the 
call can be dropped and the InviteInvite disabled simultaneously using the “Drop Call and Disable InviteDrop Call and Disable Invite” buƩ on.

For IT ManagersFor IT Managers

The following ports are required by Opal to be open for incoming connecƟ ons:

TCP 80 HTTP users will be redirected to TCP 443 for HTTPS
TCP 443 HTTPS server
TCP 8082 Signalling
UDP 16390-16393 Audio RTP

In addiƟ on, Opal will make outgoing connecƟ ons to the following ports:

UDP 123 NTP
TCP 80, 443 SSL Certificate retrieval
TCP and UDP 53 DNS lookup
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Mix-Minus and EliminaƟ ng echo (Why do I hear hear myself myself?)Mix-Minus and EliminaƟ ng echo (Why do I hear hear myself myself?)

Studio integraƟ on with outside sources like telephones, codecs and Opal is a two-way process. The guest must send his audio to the 
studio, but also receive a return feed that allows him to interact with other sources, like a host. An important element of remote studio 
voice integraƟ on involves allowing a speaking party to hear his own voice in his own earpiece. This sidetone provides a speaker the 
comfort of knowing his voice is geƫ  ng through, and makes two-way communicaƟ on fl ow more easily.

But for several reasons, sidetone is always generated locally within the speaker’s equipment, rather than on the far end of the call. This 
is because humans have a very hard Ɵ me handling even the smallest delay in this sidetone signal. In tesƟ ng, we’ve found that any delay 
over 10 ms starts to create an eff ect called “slapback” where the speaker is unable to maintain conversaƟ on and begins to halt and 
stuƩ er.

Even in “old-fashioned” analog telephone circuits, it’s possible to create a 10 ms round-trip delay on a long distance call. Now add in the 
requirement that modern VoIP-based or web audio systems have inherent windowing and buff er delays, and it’s easy to pile up over 100 
ms round-trip on a call. A delay of this length will typically not impede interacƟ ve conversaƟ on, but will certainly create an intolerable 
“slapback” environment if the caller hears his own voice delayed.

Many users installing a studio-based remote audio system for the fi rst Ɵ me make the mistake of applying audio to the outgoing “send’ 
port that contains the main program feed (the same audio used to feed the transmiƩ er or webstream). Since this mix contains the 
caller’s own audio, and there’s an inherent delay in modern digital systems, the “slapback” eff ect is immediate.

The soluƟ on here is mix-minus (a term used for a special mix of audio that explicitly excludes one source) the audio coming from the 
place the mix-minus is being sent. To put it another way, mix-minus is the enƟ re studio mix minusminus one audio source.

So how do we create this special audio mix? On modern studio systems, this is usually well defi ned and easy to do. Many consoles feature 
channels dedicated to telephone, ISDN or codec interface, and part of the channel is an automaƟ cally created mix-minus output.

In less full-featured consoles, a mix-minus can oŌ en be created with an auxiliary or “audiƟ on” bus funcƟ on. By selecƟ ng all relevant 
incoming sources on the bus except for the fader Ɵ ed to the caller’s output, you can do this easily. The following fi gure shows the block 
diagram of a single mix-minus feed being generated on a mixing console.
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The use of Opal complicates things a bit because it requires a pair of mix-minus feeds if both channels are to be used in the same studio. 
This is because Opal does not conference the two callers it receives, and each caller needs a custom mix-minus in order to hear the other, 
along with the studio-generated audio. This is shown in the following diagram:

16
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Opal contains both proprietary and open source soŌ ware. All proprietary porƟ ons are Copryight © 2016 Comrex CorporaƟ on, all rights 
reserved.

COMREX CORPORATION

END USER LICENSE AGREEMENT

IMPORTANT READ CAREFULLY: This End User License Agreement (Agreement) is a legal and binding
agreement between you (either an individual or a single enƟ ty) and Comrex CorporaƟ on (Comrex) for the soŌ ware contained within this product.

WHEN YOU INSTALL AND USE THIS PRODUCT, YOU ARE CONSENTING TO BE BOUND BY
AND ARE BECOMING A PARTY TO THIS AGREEMENT. IF YOU DO NOT AGREE TO (OR CANNOT COMPLY
WITH) ALL OF THE TERMS OF THIS AGREEMENT, DO NOT INSTALL OR USE THIS PRODUCT.
APPROVAL IS NOT A PREREQUISITE TO THE VALIDITY OR ENFORCEABILITY OF THIS AGREEMENT AND NO SOLICITATION OF ANY SUCH WRITTEN APPROVAL 
BY OR ON BEHALF OF COMREX SHALL BE CONSTRUED AS AN INFERENCE TO THE CONTRARY. IF THESE TERMS ARE CONSIDERED AN OFFER BY COMREX, 
YOUR ACCEPTANCE IS EXPRESSLY LIMITED TO THESE TERMS.

Under this Agreement, Comrex offers you use of the proprietary Comrex soŌ ware contained in this product under the following terms:

1. No Warranty.

WITH THE EXCEPTION OF THE GENERAL PRODUCT WARRANTY OFFERED AT THE BEGINNING OF
THIS MANUAL COMREX EXPRESSLY DISCLAIMS ANY OTHER WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE OR 
NONINFRINGEMENT. 

FURTHER, COMREX DOES NOT WARRANT RESULTS OF USE OR THAT THE SOFTWARE IS BUG FREE OR THAT ITS USE WILL BE UNINTERRUPTED. COMREX 
AND ITS LICENSORS DO NOT AND CANNOT WARRANT THE RESULTS YOU MAY OBTAIN BY USING THE SOFTWARE. THIS DISCLAIMER OF WARRANTY 
CONSTITUTES AN ESSENTIAL PART OF THIS AGREEMENT.

2. LimitaƟ on of Liability.
    
NOTWITHSTANDING ANYTHING ELSE HEREIN, UNDER NO CIRCUMSTANCES AND UNDER NO LEGAL THEORY, INCLUDING, BUT NOT LIMITED TO, TORT, 
CONTRACT, NEGLIGENCE, STRICT LIABILITY, OR OTHERWISE, SHALL COMREX OR ITS LICENSORS BE LIABLE TO YOU OR ANY OTHER PERSON (I) FOR ANY 
PUNITIVE, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES OF ANY CHARACTER INCLUDING, WITHOUT LIMITATION, DAMAGES FOR 
LOST PROFITS, LOSS OF GOODWILL, WORK STOPPAGE, ACCURACY OF RESULTS, COMPUTER FAILURE OR MALFUNCTION, OR DAMAGES RESULTING 
FROM YOUR USE OF THE SOFTWARE OR THE SERVICES PROVIDED BY OR ON BEHALF OF COMREX, OR (II) FOR ANY MATTER BEYOND COMREXS OR ITS 
LICENSORS REASONABLE CONTROL. COMREXS AND ITS LICENSORS MAXIMUM LIABILITY FOR DAMAGES OF ANY KIND WHATSOEVER ARISING OUT 
OF THIS AGREEMENT SHALL BE LIMITED TO THE PURCHASE PRICE PAID BY YOU FOR THE SOFTWARE, EXCEPT WHERE NOT PERMITTED BY APPLICABLE 
LAW, IN WHICH CASE COMREXS LIABILITY SHALL BE LIMITED TO THE MINIMUM AMOUNT PERMITTED BY SUCH APPLICABLE LAW. THE FOREGOING 
LIMITATIONS SHALL APPLY EVEN IF COMREX HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES.

3. Indemnity.

You shall indemnify and hold harmless Comrex and its licensors from any third party claims, damages, liabiliƟ es, costs and fees (including reasonable 
aƩ orney fees) arising from Your use of the SoŌ ware as well as from Your failure to comply with any term of this Agreement.

4. General.

This Agreement represents the complete agreement concerning this license between the parƟ es and supersedes all prior agreements and 
representaƟ ons between them. This Agreement may be amended only by a wriƟ ng executed by both parƟ es. If any provision of this Agreement is held 
to be illegal or unenforceable, that provision shall be limited or eliminated to the minimum extent necessary to make it legal and enforceable and this 
Agreement shall otherwise remain in full force and eff ect and enforceable. The failure of Comrex to act with respect to a breach of this Agreement by 
You or others does not consƟ tute a waiver and shall not limit Comrexs rights with respect to such breach or any subsequent breaches. This Agreement 
shall be governed by and construed under MassachuseƩ s law (without regard to its confl icts of laws provisions) as such law applies to agreements 
between MassachuseƩ s residents entered into and to be performed within MassachuseƩ s. The sole and exclusive jurisdicƟ on and venue for acƟ ons 
arising under this Agreement shall be the State and Federal courts in Worcester County, MassachuseƩ s; You hereby agree to service of process in 
accordance with the rules of such courts. The party prevailing in any dispute under this Agreement shall be enƟ tled to its costs and legal fees. 

QuesƟ ons concerning this Agreement should be sent to the address set forth below. Any noƟ ces or correspondences will only be eff ecƟ ve if sent to such 
address.

Comrex CorporaƟ on
19 Pine Road
Devens, MA 01434

Open source soŌ ware used in Opal is protected under a wide variety of licenses, listed below.
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    linux
    module-init-tools
    udev
    e2fsprogs
    busybox
    bash
    tcpdump
    alsa-uƟ ls
    ethtool
    acpid
    usbuƟ ls
    procps
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 Version 2, June 1991 
Copyright (C) 1989, 1991 Free SoŌ ware FoundaƟ on, Inc.  
51 Franklin Street, FiŌ h Floor, Boston, MA  02110-1301, USA

Everyone is permiƩ ed to copy and distribute verbaƟ m copies
of this license document, but changing it is not allowed.

 Preamble

 The licenses for most soŌ ware 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 soŌ ware--to make sure the soŌ ware is free for all its users. This General Public License applies to most 
of the Free SoŌ ware FoundaƟ on’s soŌ ware and to any other program whose authors commit to using it. (Some other Free SoŌ ware FoundaƟ on soŌ ware is 
covered by the GNU Lesser General Public License instead.) You can apply it to your programs, too.
 
When we speak of free soŌ ware, 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 soŌ ware (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 
soŌ ware 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 restricƟ ons that forbid anyone to deny you these rights or to ask you to surrender the rights. These restricƟ ons 
translate to certain responsibiliƟ es for you if you distribute copies of the soŌ ware, or if you modify it.
 
For example, if you distribute copies of such a program, whether graƟ s 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 soŌ ware, and (2) off er you this license which gives you legal permission to copy, distribute and/or 
modify the soŌ ware.
 
Also, for each author’s protecƟ on and ours, we want to make certain that everyone understands that there is no warranty for this free soŌ ware. If the 
soŌ ware is modifi ed by someone else and passed on, we want its recipients to know that what they have is not the original, so that any problems introduced 
by others will not refl ect on the original authors’ reputaƟ ons.
 
Finally, any free program is threatened constantly by soŌ ware patents. We wish to avoid the danger that redistributors of a free program will individually 
obtain patent licenses, in eff ect 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 condiƟ ons for copying, distribuƟ on and modifi caƟ on follow.
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TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

 0. This License applies to any program or other work which contains a noƟ ce 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 
derivaƟ ve work under copyright law: that is to say, a work containing the Program or a porƟ on of it, either verbaƟ m or with modifi caƟ ons and/or translated 
into another language. (HereinaŌ er, translaƟ on is included without limitaƟ on in the term “modifi caƟ on”.) Each licensee is addressed as “you”.
 
AcƟ viƟ es other than copying, distribuƟ on and modifi caƟ on 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 consƟ tute 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 verbaƟ m 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 noƟ ce and disclaimer of warranty; keep intact all the noƟ ces 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.
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You may charge a fee for the physical act of transferring a copy, and you may at your opƟ on off er warranty protecƟ on in exchange for a fee.
 

2. You may modify your copy or copies of the Program or any porƟ on of it, thus forming a work based on the Program, and copy and distribute such 
modifi caƟ ons or work under the terms of SecƟ on 1 above, provided that you also meet all of these condiƟ ons:

 

a) You must cause the modifi ed fi les to carry prominent noƟ ces staƟ ng that you changed the fi les 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 parƟ es under the terms of this License. 

c) If the modifi ed program normally reads commands interacƟ vely when run, you must cause it, when started running for such 
interacƟ ve use in the most ordinary way, to print or display an announcement including an appropriate copyright noƟ ce and a 
noƟ ce that there is no warranty (or else, saying that you provide a warranty) and that users may redistribute the program under 
these condiƟ ons, and telling the user how to view a copy of this License. (ExcepƟ on: if the Program itself is interacƟ ve 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 modifi ed work as a whole. If idenƟ fi able secƟ ons 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 secƟ ons when you distribute them as 
separate works. But when you distribute the same secƟ ons as part of a whole which is a work based on the Program, the distribuƟ on of the whole must be on 
the terms of this License, whose permissions for other licensees extend to the enƟ re whole, and thus to each and every part regardless of who wrote it.
 
Thus, it is not the intent of this secƟ on to claim rights or contest your rights to work wriƩ en enƟ rely by you; rather, the intent is to exercise the right to control 
the distribuƟ on of derivaƟ ve or collecƟ ve works based on the Program.
 
In addiƟ on, mere aggregaƟ on 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 distribuƟ on 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 SecƟ on 2) in object code or executable form under the terms of SecƟ ons 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 
SecƟ ons 1 and 2 above on a medium customarily used for soŌ ware interchange; or, 

b) Accompany it with a wriƩ en off er, valid for at least three years, to give any third party, for a charge no more than your cost 
of physically performing source distribuƟ on, a complete machine-readable copy of the corresponding source code, to be 
distributed under the terms of SecƟ ons 1 and 2 above on a medium customarily used for soŌ ware interchange; or, 

c) Accompany it with the informaƟ on you received as to the off er to distribute corresponding source code. (This alternaƟ ve is 
allowed only for noncommercial distribuƟ on and only if you received the program in object code or executable form with such 
an off er, in accord with SubsecƟ on b above.) 

The source code for a work means the preferred form of the work for making modifi caƟ ons to it. For an executable work, 
complete source code means all the source code for all modules it contains, plus any associated interface defi niƟ on fi les, plus 
the scripts used to control compilaƟ on and installaƟ on of the executable. However, as a special excepƟ on, 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 operaƟ ng system on which the executable runs, unless that component itself accompanies 
the executable.

 
If distribuƟ on of executable or object code is made by off ering access to copy from a designated place, then off ering equivalent access to copy the source 
code from the same place counts as distribuƟ on of the source code, even though third parƟ es 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 aƩ empt otherwise to copy, modify, 
sublicense or distribute the Program is void, and will automaƟ cally terminate your rights under this License. However, parƟ es who have received copies, or 
rights, from you under this License will not have their licenses terminated so long as such parƟ es 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 derivaƟ ve works. These acƟ ons are prohibited by law if you do not accept this License. Therefore, by modifying or distribuƟ ng the Program (or any 
work based on the Program), you indicate your acceptance of this License to do so, and all its terms and condiƟ ons for copying, distribuƟ ng or modifying the 
Program or works based on it.
 

6. Each Ɵ me you redistribute the Program (or any work based on the Program), the recipient automaƟ cally receives a license from the original licensor to 
copy, distribute or modify the Program subject to these terms and condiƟ ons. You may not impose any further restricƟ ons on the recipients’ exercise of the 
rights granted herein. You are not responsible for enforcing compliance by third parƟ es to this License.
 

7. If, as a consequence of a court judgment or allegaƟ on of patent infringement or for any other reason (not limited to patent issues), condiƟ ons are 
imposed on you (whether by court order, agreement or otherwise) that contradict the condiƟ ons of this License, they do not excuse you from the condiƟ ons 
of this License. If you cannot distribute so as to saƟ sfy simultaneously your obligaƟ ons under this License and any other perƟ nent obligaƟ ons, then as a 
consequence you may not distribute the Program at all. For example, if a patent license would not permit royalty-free redistribuƟ on of the Program by all 
those who receive copies directly or indirectly through you, then the only way you could saƟ sfy both it and this License would be to refrain enƟ rely from 
distribuƟ on of the Program.
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If any porƟ on of this secƟ on is held invalid or unenforceable under any parƟ cular circumstance, the balance of the secƟ on is intended to apply and the secƟ on 
as a whole is intended to apply in other circumstances.
 
It is not the purpose of this secƟ on to induce you to infringe any patents or other property right claims or to contest validity of any such claims; this secƟ on 
has the sole purpose of protecƟ ng the integrity of the free soŌ ware distribuƟ on system, which is implemented by public license pracƟ ces. Many people have 
made generous contribuƟ ons to the wide range of soŌ ware distributed through that system in reliance on consistent applicaƟ on of that system; it is up to the 
author/donor to decide if he or she is willing to distribute soŌ ware through any other system and a licensee cannot impose that choice.
 
This secƟ on is intended to make thoroughly clear what is believed to be a consequence of the rest of this License.
 

8. If the distribuƟ on 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 distribuƟ on limitaƟ on excluding those countries, so that distribuƟ on is permiƩ ed 
only in or among countries not thus excluded. In such case, this License incorporates the limitaƟ on as if wriƩ en in the body of this License.
 

9. The Free SoŌ ware FoundaƟ on may publish revised and/or new versions of the General Public License from Ɵ me to Ɵ me. Such new versions will be similar 
in spirit to the present version, but may diff er in detail to address new problems or concerns.
 
Each version is given a disƟ nguishing version number. If the Program specifi es a version number of this License which applies to it and “any later version”, you 
have the opƟ on of following the terms and condiƟ ons either of that version or of any later version published by the Free SoŌ ware FoundaƟ on. If the Program 
does not specify a version number of this License, you may choose any version ever published by the Free SoŌ ware FoundaƟ on.
 

10. If you wish to incorporate parts of the Program into other free programs whose distribuƟ on condiƟ ons are diff erent, write to the author to ask for 
permission. For soŌ ware which is copyrighted by the Free SoŌ ware FoundaƟ on, write to the Free SoŌ ware FoundaƟ on; we someƟ mes make excepƟ ons for 
this. Our decision will be guided by the two goals of preserving the free status of all derivaƟ ves of our free soŌ ware and of promoƟ ng the sharing and reuse of 
soŌ ware 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 RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM PROVE 
DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.
 
12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY 
MODIFY AND/OR REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL 
OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR 
DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER 
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
 

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Programs

 If you develop a new program, and you want it to be of the greatest possible use to the public, the best way to achieve this is to make it free soŌ ware which 
everyone can redistribute and change under these terms.
 
To do so, aƩ ach the following noƟ ces to the program. It is safest to aƩ ach them to the start of each source fi le to most eff ecƟ vely convey the exclusion of 
warranty; and each fi le should have at least the “copyright” line and a pointer to where the full noƟ ce 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 soŌ ware; you can redistribute it and/or modify it under the terms of the GNU General Public License as published by the Free SoŌ ware 
FoundaƟ on; either version 2
of the License, or (at your opƟ on) 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 SoŌ ware FoundaƟ on, Inc., 51 Franklin 
Street, FiŌ h Floor, Boston, MA  02110-1301, USA.

 Also add informaƟ on on how to contact you by electronic and paper mail. 

If the program is interacƟ ve, make it output a short noƟ ce like this when it starts in an interacƟ ve mode:

Gnomovision version 69, Copyright (C) year name of author
Gnomovision comes with ABSOLUTELY NO WARRANTY; for details
type `show w’.  This is free soŌ ware, and you are welcome
to redistribute it under certain condiƟ ons; type `show c’ 
for details.

 The hypotheƟ cal 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.
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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) wriƩ en 
by James Hacker.

signature of Ty Coon, 1 April 1989
Ty Coon, President of Vice

 This General Public License does not permit incorporaƟ ng your program into proprietary programs. If your program is a subrouƟ ne library, you may consider 
it more useful to permit linking proprietary applicaƟ ons with the library. If this is what you want to do, use the GNU Lesser General Public License instead of 
this License.
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    m4
    gnupg
    dosfstools

Copyright © 2007 Free SoŌ ware FoundaƟ on, Inc. <hƩ p://fsf.org/>

 Everyone is permiƩ ed to copy and distribute verbaƟ m copies of this license document, but changing it is not allowed.

Preamble

The GNU General Public License is a free, copyleŌ  license for soŌ ware and other kinds of works.

The licenses for most soŌ ware and other pracƟ cal works are designed to take away your freedom to share and change the works. By contrast, the GNU 
General Public License is intended to guarantee your freedom to share and change all versions of a program--to make sure it remains free soŌ ware for all its 
users. We, the Free SoŌ ware FoundaƟ on, use the GNU General Public License for most of our soŌ ware; it applies also to any other work released this way by 
its authors. You can apply it to your programs, too.

When we speak of free soŌ ware, 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 soŌ ware (and charge for them if you wish), that you receive source code or can get it if you want it, that you can change the soŌ ware 
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 prevent others from denying you these rights or asking you to surrender the rights. Therefore, you have certain 
responsibiliƟ es if you distribute copies of the soŌ ware, or if you modify it: responsibiliƟ es to respect the freedom of others.

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

Developers that use the GNU GPL protect your rights with two steps: 
(1) assert copyright on the soŌ ware, and 
(2) off er you this License giving you legal permission to copy, distribute and/or modify it.
For the developers’ and authors’ protecƟ on, the GPL clearly explains that there is no warranty for this free soŌ ware. For both users’ and authors’ sake, the 
GPL requires that modifi ed versions be marked as changed, so that their problems will not be aƩ ributed erroneously to authors of previous versions.

Some devices are designed to deny users access to install or run modifi ed versions of the soŌ ware inside them, although the manufacturer can do so. This 
is fundamentally incompaƟ ble with the aim of protecƟ ng users’ freedom to change the soŌ ware. The systemaƟ c paƩ ern of such abuse occurs in the area of 
products for individuals to use, which is precisely where it is most unacceptable. Therefore, we have designed this version of the GPL to prohibit the pracƟ ce 
for those products. If such problems arise substanƟ ally in other domains, we stand ready to extend this provision to those domains in future versions of the 
GPL, as needed to protect the freedom of users.

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

The precise terms and condiƟ ons for copying, distribuƟ on and modifi caƟ on follow.

TERMS AND CONDITIONS

0. Defi niƟ ons.

“This License” refers to version 3 of the GNU General Public License.
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“Copyright” also means copyright-like laws that apply to other kinds of works, such as semiconductor masks.

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

To “modify” a work means to copy from or adapt all or part of the work in a fashion requiring copyright permission, other than the making of an exact copy. 
The resulƟ ng work is called a “modifi ed version” of the earlier work or a work “based on” the earlier work.

A “covered work” means either the unmodifi ed Program or a work based on the Program.

To “propagate” a work means to do anything with it that, without permission, would make you directly or secondarily liable for infringement under applicable 
copyright law, except execuƟ ng it on a computer or modifying a private copy. PropagaƟ on includes copying, distribuƟ on (with or without modifi caƟ on), 
making available to the public, and in some countries other acƟ viƟ es as well.

To “convey” a work means any kind of propagaƟ on that enables other parƟ es to make or receive copies. Mere interacƟ on with a user through a computer 
network, with no transfer of a copy, is not conveying.

An interacƟ ve user interface displays “Appropriate Legal NoƟ ces” to the extent that it includes a convenient and prominently visible feature that (1) displays 
an appropriate copyright noƟ ce, and (2) tells the user that there is no warranty for the work (except to the extent that warranƟ es are provided), that licensees 
may convey the work under this License, and how to view a copy of this License. If the interface presents a list of user commands or opƟ ons, such as a menu, 
a prominent item in the list meets this criterion.

1. Source Code.

The “source code” for a work means the preferred form of the work for making modifi caƟ ons to it. “Object code” means any non-source form of a work.

A “Standard Interface” means an interface that either is an offi  cial standard defi ned by a recognized standards body, or, in the case of interfaces specifi ed for a 
parƟ cular programming language, one that is widely used among developers working in that language.

The “System Libraries” of an executable work include anything, other than the work as a whole, that (a) is included in the normal form of packaging a Major 
Component, but which is not part of that Major Component, and (b) serves only to enable use of the work with that Major Component, or to implement a 
Standard Interface for which an implementaƟ on is available to the public in source code form. A “Major Component”, in this context, means a major essenƟ al 
component (kernel, window system, and so on) of the specifi c operaƟ ng system (if any) on which the executable work runs, or a compiler used to produce the 
work, or an object code interpreter used to run it.

The “Corresponding Source” for a work in object code form means all the source code needed to generate, install, and (for an executable work) run the 
object code and to modify the work, including scripts to control those acƟ viƟ es. However, it does not include the work’s System Libraries, or general-purpose 
tools or generally available free programs which are used unmodifi ed in performing those acƟ viƟ es but which are not part of the work. For example, 
Corresponding Source includes interface defi niƟ on fi les associated with source fi les for the work, and the source code for shared libraries and dynamically 
linked subprograms that the work is specifi cally designed to require, such as by inƟ mate data communicaƟ on or control fl ow between those subprograms and 
other parts of the work.

The Corresponding Source need not include anything that users can regenerate automaƟ cally from other parts of the Corresponding Source.

The Corresponding Source for a work in source code form is that same work.

2. Basic Permissions.

All rights granted under this License are granted for the term of copyright on the Program, and are irrevocable provided the stated condiƟ ons are met. This 
License explicitly affi  rms your unlimited permission to run the unmodifi ed Program. The output from running a covered work is covered by this License only if 
the output, given its content, consƟ tutes a covered work. This License acknowledges your rights of fair use or other equivalent, as provided by copyright law.

You may make, run and propagate covered works that you do not convey, without condiƟ ons so long as your license otherwise remains in force. You may 
convey covered works to others for the sole purpose of having them make modifi caƟ ons exclusively for you, or provide you with faciliƟ es for running those 
works, provided that you comply with the terms of this License in conveying all material for which you do not control copyright. Those thus making or running 
the covered works for you must do so exclusively on your behalf, under your direcƟ on and control, on terms that prohibit them from making any copies of 
your copyrighted material outside their relaƟ onship with you.

Conveying under any other circumstances is permiƩ ed solely under the condiƟ ons stated below. Sublicensing is not allowed; secƟ on 10 makes it unnecessary.

3. ProtecƟ ng Users’ Legal Rights From AnƟ -CircumvenƟ on Law.

No covered work shall be deemed part of an eff ecƟ ve technological measure under any applicable law fulfi lling obligaƟ ons under arƟ cle 11 of the WIPO 
copyright treaty adopted on 20 December 1996, or similar laws prohibiƟ ng or restricƟ ng circumvenƟ on of such measures.

When you convey a covered work, you waive any legal power to forbid circumvenƟ on of technological measures to the extent such circumvenƟ on is eff ected 
by exercising rights under this License with respect to the covered work, and you disclaim any intenƟ on to limit operaƟ on or modifi caƟ on of the work as a 
means of enforcing, against the work’s users, your or third parƟ es’ legal rights to forbid circumvenƟ on of technological measures.

4. Conveying VerbaƟ m Copies.

You may convey verbaƟ m 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 noƟ ce; keep intact all noƟ ces staƟ ng that this License and any non-permissive terms added in accord with secƟ on 7 apply 
to the code; keep intact all noƟ ces of the absence of any warranty; and give all recipients a copy of this License along with the Program.
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You may charge any price or no price for each copy that you convey, and you may off er support or warranty protecƟ on for a fee.

5. Conveying Modifi ed Source Versions.

You may convey a work based on the Program, or the modifi caƟ ons to produce it from the Program, in the form of source code under the terms of secƟ on 4, 
provided that you also meet all of these condiƟ ons:
 •a) The work must carry prominent noƟ ces staƟ ng that you modifi ed it, and giving a relevant date.
•b) The work must carry prominent noƟ ces staƟ ng that it is released under this License and any condiƟ ons added under secƟ on 7. This requirement modifi es 
the requirement in secƟ on 4 to “keep intact all noƟ ces”.
•c) You must license the enƟ re work, as a whole, under this License to anyone who comes into possession of a copy. This License will therefore apply, 
along with any applicable secƟ on 7 addiƟ onal terms, to the whole of the work, and all its parts, regardless of how they are packaged. This License gives no 
permission to license the work in any other way, but it does not invalidate such permission if you have separately received it.
•d) If the work has interacƟ ve user interfaces, each must display Appropriate Legal NoƟ ces; however, if the Program has interacƟ ve interfaces that do not 
display Appropriate Legal NoƟ ces, your work need not make them do so.
 
A compilaƟ on of a covered work with other separate and independent works, which are not by their nature extensions of the covered work, and which are 
not combined with it such as to form a larger program, in or on a volume of a storage or distribuƟ on medium, is called an “aggregate” if the compilaƟ on 
and its resulƟ ng copyright are not used to limit the access or legal rights of the compilaƟ on’s users beyond what the individual works permit. Inclusion of a 
covered work in an aggregate does not cause this License to apply to the other parts of the aggregate.

6. Conveying Non-Source Forms.

You may convey a covered work in object code form under the terms of secƟ ons 4 and 5, provided that you also convey the machine-readable Corresponding 
Source under the terms of this License, in one of these ways:
 •a) Convey the object code in, or embodied in, a physical product (including a physical distribuƟ on medium), accompanied by the Corresponding Source fi xed 
on a durable physical medium customarily used for soŌ ware interchange.
•b) Convey the object code in, or embodied in, a physical product (including a physical distribuƟ on medium), accompanied by a wriƩ en off er, valid for at least 
three years and valid for as long as you off er spare parts or customer support for that product model, to give anyone who possesses the object code either 
(1) a copy of the Corresponding Source for all the soŌ ware in the product that is covered by this License, on a durable physical medium customarily used for 
soŌ ware interchange, for a price no more than your reasonable cost of physically performing this conveying of source, or (2) access to copy the Corresponding 
Source from a network server at no charge.
•c) Convey individual copies of the object code with a copy of the wriƩ en off er to provide the Corresponding Source. This alternaƟ ve is allowed only 
occasionally and noncommercially, and only if you received the object code with such an off er, in accord with subsecƟ on 6b.
•d) Convey the object code by off ering access from a designated place (graƟ s or for a charge), and off er equivalent access to the Corresponding Source in 
the same way through the same place at no further charge. You need not require recipients to copy the Corresponding Source along with the object code. If 
the place to copy the object code is a network server, the Corresponding Source may be on a diff erent server (operated by you or a third party) that supports 
equivalent copying faciliƟ es, provided you maintain clear direcƟ ons next to the object code saying where to fi nd the Corresponding Source. Regardless of 
what server hosts the Corresponding Source, you remain obligated to ensure that it is available for as long as needed to saƟ sfy these requirements.
•e) Convey the object code using peer-to-peer transmission, provided you inform other peers where the object code and Corresponding Source of the work 
are being off ered to the general public at no charge under subsecƟ on 6d.
 
A separable porƟ on of the object code, whose source code is excluded from the Corresponding Source as a System Library, need not be included in conveying 
the object code work.

A “User Product” is either (1) a “consumer product”, which means any tangible personal property which is normally used for personal, family, or household 
purposes, or (2) anything designed or sold for incorporaƟ on into a dwelling. In determining whether a product is a consumer product, doubƞ ul cases shall be 
resolved in favor of coverage. For a parƟ cular product received by a parƟ cular user, “normally used” refers to a typical or common use of that class of product, 
regardless of the status of the parƟ cular user or of the way in which the parƟ cular user actually uses, or expects or is expected to use, the product. A product 
is a consumer product regardless of whether the product has substanƟ al commercial, industrial or non-consumer uses, unless such uses represent the only 
signifi cant mode of use of the product.

“InstallaƟ on InformaƟ on” for a User Product means any methods, procedures, authorizaƟ on keys, or other informaƟ on required to install and execute 
modifi ed versions of a covered work in that User Product from a modifi ed version of its Corresponding Source. The informaƟ on must suffi  ce to ensure that 
the conƟ nued funcƟ oning of the modifi ed object code is in no case prevented or interfered with solely because modifi caƟ on has been made.

If you convey an object code work under this secƟ on in, or with, or specifi cally for use in, a User Product, and the conveying occurs as part of a transacƟ on in 
which the right of possession and use of the User Product is transferred to the recipient in perpetuity or for a fi xed term (regardless of how the transacƟ on 
is characterized), the Corresponding Source conveyed under this secƟ on must be accompanied by the InstallaƟ on InformaƟ on. But this requirement does 
not apply if neither you nor any third party retains the ability to install modifi ed object code on the User Product (for example, the work has been installed in 
ROM).

The requirement to provide InstallaƟ on InformaƟ on does not include a requirement to conƟ nue to provide support service, warranty, or updates for a work 
that has been modifi ed or installed by the recipient, or for the User Product in which it has been modifi ed or installed. Access to a network may be denied 
when the modifi caƟ on itself materially and adversely aff ects the operaƟ on of the network or violates the rules and protocols for communicaƟ on across the 
network.

Corresponding Source conveyed, and InstallaƟ on InformaƟ on provided, in accord with this secƟ on must be in a format that is publicly documented (and with 
an implementaƟ on available to the public in source code form), and must require no special password or key for unpacking, reading or copying.

7. AddiƟ onal Terms.

“AddiƟ onal permissions” are terms that supplement the terms of this License by making excepƟ ons from one or more of its condiƟ ons. AddiƟ onal permissions 
that are applicable to the enƟ re Program shall be treated as though they were included in this License, to the extent that they are valid under applicable 
law. If addiƟ onal permissions apply only to part of the Program, that part may be used separately under those permissions, but the enƟ re Program remains 
governed by this License without regard to the addiƟ onal permissions.



ϚϜ

When you convey a copy of a covered work, you may at your opƟ on remove any addiƟ onal permissions from that copy, or from any part of it. (AddiƟ onal 
permissions may be wriƩ en to require their own removal in certain cases when you modify the work.) You may place addiƟ onal permissions on material, 
added by you to a covered work, for which you have or can give appropriate copyright permission.

Notwithstanding any other provision of this License, for material you add to a covered work, you may (if authorized by the copyright holders of that material) 
supplement the terms of this License with terms:
 •a) Disclaiming warranty or limiƟ ng liability diff erently from the terms of secƟ ons 15 and 16 of this License; or
•b) Requiring preservaƟ on of specifi ed reasonable legal noƟ ces or author aƩ ribuƟ ons in that material or in the Appropriate Legal NoƟ ces displayed by works 
containing it; or
•c) ProhibiƟ ng misrepresentaƟ on of the origin of that material, or requiring that modifi ed versions of such material be marked in reasonable ways as diff erent 
from the original version; or
•d) LimiƟ ng the use for publicity purposes of names of licensors or authors of the material; or
•e) Declining to grant rights under trademark law for use of some trade names, trademarks, or service marks; or
•f) Requiring indemnifi caƟ on of licensors and authors of that material by anyone who conveys the material (or modifi ed versions of it) with contractual 
assumpƟ ons of liability to the recipient, for any liability that these contractual assumpƟ ons directly impose on those licensors and authors.
 
All other non-permissive addiƟ onal terms are considered “further restricƟ ons” within the meaning of secƟ on 10. If the Program as you received it, or any 
part of it, contains a noƟ ce staƟ ng that it is governed by this License along with a term that is a further restricƟ on, you may remove that term. If a license 
document contains a further restricƟ on but permits relicensing or conveying under this License, you may add to a covered work material governed by the 
terms of that license document, provided that the further restricƟ on does not survive such relicensing or conveying.

If you add terms to a covered work in accord with this secƟ on, you must place, in the relevant source fi les, a statement of the addiƟ onal terms that apply to 
those fi les, or a noƟ ce indicaƟ ng where to fi nd the applicable terms.

AddiƟ onal terms, permissive or non-permissive, may be stated in the form of a separately wriƩ en license, or stated as excepƟ ons; the above requirements 
apply either way.

8. TerminaƟ on.

You may not propagate or modify a covered work except as expressly provided under this License. Any aƩ empt otherwise to propagate or modify it is void, 
and will automaƟ cally terminate your rights under this License (including any patent licenses granted under the third paragraph of secƟ on 11).

However, if you cease all violaƟ on of this License, then your license from a parƟ cular copyright holder is reinstated (a) provisionally, unless and unƟ l the 
copyright holder explicitly and fi nally terminates your license, and (b) permanently, if the copyright holder fails to noƟ fy you of the violaƟ on by some 
reasonable means prior to 60 days aŌ er the cessaƟ on.

Moreover, your license from a parƟ cular copyright holder is reinstated permanently if the copyright holder noƟ fi es you of the violaƟ on by some reasonable 
means, this is the fi rst Ɵ me you have received noƟ ce of violaƟ on of this License (for any work) from that copyright holder, and you cure the violaƟ on prior to 
30 days aŌ er your receipt of the noƟ ce.

TerminaƟ on of your rights under this secƟ on does not terminate the licenses of parƟ es who have received copies or rights from you under this License. If your 
rights have been terminated and not permanently reinstated, you do not qualify to receive new licenses for the same material under secƟ on 10.

9. Acceptance Not Required for Having Copies.

You are not required to accept this License in order to receive or run a copy of the Program. Ancillary propagaƟ on of a covered work occurring solely as a 
consequence of using peer-to-peer transmission to receive a copy likewise does not require acceptance. However, nothing other than this License grants 
you permission to propagate or modify any covered work. These acƟ ons infringe copyright if you do not accept this License. Therefore, by modifying or 
propagaƟ ng a covered work, you indicate your acceptance of this License to do so.

10. AutomaƟ c Licensing of Downstream Recipients.

Each Ɵ me you convey a covered work, the recipient automaƟ cally receives a license from the original licensors, to run, modify and propagate that work, 
subject to this License. You are not responsible for enforcing compliance by third parƟ es with this License.

An “enƟ ty transacƟ on” is a transacƟ on transferring control of an organizaƟ on, or substanƟ ally all assets of one, or subdividing an organizaƟ on, or merging 
organizaƟ ons. If propagaƟ on of a covered work results from an enƟ ty transacƟ on, each party to that transacƟ on who receives a copy of the work also 
receives whatever licenses to the work the party’s predecessor in interest had or could give under the previous paragraph, plus a right to possession of the 
Corresponding Source of the work from the predecessor in interest, if the predecessor has it or can get it with reasonable eff orts.

You may not impose any further restricƟ ons on the exercise of the rights granted or affi  rmed under this License. For example, you may not impose a license 
fee, royalty, or other charge for exercise of rights granted under this License, and you may not iniƟ ate liƟ gaƟ on (including a cross-claim or counterclaim in a 
lawsuit) alleging that any patent claim is infringed by making, using, selling, off ering for sale, or imporƟ ng the Program or any porƟ on of it.

11. Patents.

A “contributor” is a copyright holder who authorizes use under this License of the Program or a work on which the Program is based. The work thus licensed is 
called the contributor’s “contributor version”.

A contributor’s “essenƟ al patent claims” are all patent claims owned or controlled by the contributor, whether already acquired or hereaŌ er acquired, that 
would be infringed by some manner, permiƩ ed by this License, of making, using, or selling its contributor version, but do not include claims that would be 
infringed only as a consequence of further modifi caƟ on of the contributor version. For purposes of this defi niƟ on, “control” includes the right to grant patent 
sublicenses in a manner consistent with the requirements of this License.

Each contributor grants you a non-exclusive, worldwide, royalty-free patent license under the contributor’s essenƟ al patent claims, to make, use, sell, off er for 
sale, import and otherwise run, modify and propagate the contents of its contributor version.
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In the following three paragraphs, a “patent license” is any express agreement or commitment, however denominated, not to enforce a patent (such as an 
express permission to pracƟ ce a patent or covenant not to sue for patent infringement). To “grant” such a patent license to a party means to make such an 
agreement or commitment not to enforce a patent against the party.

If you convey a covered work, knowingly relying on a patent license, and the Corresponding Source of the work is not available for anyone to copy, free of 
charge and under the terms of this License, through a publicly available network server or other readily accessible means, then you must either (1) cause 
the Corresponding Source to be so available, or (2) arrange to deprive yourself of the benefi t of the patent license for this parƟ cular work, or (3) arrange, in a 
manner consistent with the requirements of this License, to extend the patent license to downstream recipients. “Knowingly relying” means you have actual 
knowledge that, but for the patent license, your conveying the covered work in a country, or your recipient’s use of the covered work in a country, would 
infringe one or more idenƟ fi able patents in that country that you have reason to believe are valid.

If, pursuant to or in connecƟ on with a single transacƟ on or arrangement, you convey, or propagate by procuring conveyance of, a covered work, and grant a 
patent license to some of the parƟ es receiving the covered work authorizing them to use, propagate, modify or convey a specifi c copy of the covered work, 
then the patent license you grant is automaƟ cally extended to all recipients of the covered work and works based on it.

A patent license is “discriminatory” if it does not include within the scope of its coverage, prohibits the exercise of, or is condiƟ oned on the non-exercise of 
one or more of the rights that are specifi cally granted under this License. You may not convey a covered work if you are a party to an arrangement with a 
third party that is in the business of distribuƟ ng soŌ ware, under which you make payment to the third party based on the extent of your acƟ vity of conveying 
the work, and under which the third party grants, to any of the parƟ es who would receive the covered work from you, a discriminatory patent license (a) in 
connecƟ on with copies of the covered work conveyed by you (or copies made from those copies), or (b) primarily for and in connecƟ on with specifi c products 
or compilaƟ ons that contain the covered work, unless you entered into that arrangement, or that patent license was granted, prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiƟ ng any implied license or other defenses to infringement that may otherwise be available to 
you under applicable patent law.

12. No Surrender of Others’ Freedom.

If condiƟ ons are imposed on you (whether by court order, agreement or otherwise) that contradict the condiƟ ons of this License, they do not excuse you from 
the condiƟ ons of this License. If you cannot convey a covered work so as to saƟ sfy simultaneously your obligaƟ ons under this License and any other perƟ nent 
obligaƟ ons, then as a consequence you may not convey it at all. For example, if you agree to terms that obligate you to collect a royalty for further conveying 
from those to whom you convey the Program, the only way you could saƟ sfy both those terms and this License would be to refrain enƟ rely from conveying 
the Program.

13. Use with the GNU Aff ero General Public License.

Notwithstanding any other provision of this License, you have permission to link or combine any covered work with a work licensed under version 3 of the 
GNU Aff ero General Public License into a single combined work, and to convey the resulƟ ng work. The terms of this License will conƟ nue to apply to the part 
which is the covered work, but the special requirements of the GNU Aff ero General Public License, secƟ on 13, concerning interacƟ on through a network will 
apply to the combinaƟ on as such.

14. Revised Versions of this License.

The Free SoŌ ware FoundaƟ on may publish revised and/or new versions of the GNU General Public License from Ɵ me to Ɵ me. Such new versions will be 
similar in spirit to the present version, but may diff er in detail to address new problems or concerns.

Each version is given a disƟ nguishing version number. If the Program specifi es that a certain numbered version of the GNU General Public License “or any later 
version” applies to it, you have the opƟ on of following the terms and condiƟ ons either of that numbered version or of any later version published by the Free 
SoŌ ware FoundaƟ on. If the Program does not specify a version number of the GNU General Public License, you may choose any version ever published by the 
Free SoŌ ware FoundaƟ on.

If the Program specifi es that a proxy can decide which future versions of the GNU General Public License can be used, that proxy’s public statement of 
acceptance of a version permanently authorizes you to choose that version for the Program.

Later license versions may give you addiƟ onal or diff erent permissions. However, no addiƟ onal obligaƟ ons are imposed on any author or copyright holder as a 
result of your choosing to follow a later version.

15. Disclaimer of Warranty.

THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE 
COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, 
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO 
THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY 
SERVICING, REPAIR OR CORRECTION.

16. LimitaƟ on of Liability.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES 
AND/OR CONVEYS THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR 
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING 
RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS), 
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

17. InterpretaƟ on of SecƟ ons 15 and 16.

If the disclaimer of warranty and limitaƟ on of liability provided above cannot be given local legal eff ect according to their terms, reviewing courts shall apply 
local law that most closely approximates an absolute waiver of all civil liability in connecƟ on with the Program, unless a warranty or assumpƟ on of liability 
accompanies a copy of the Program in return for a fee.



ϚϞ

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 soŌ ware which 
everyone can redistribute and change under these terms.

To do so, aƩ ach the following noƟ ces to the program. It is safest to aƩ ach them to the start of each source fi le to most eff ecƟ vely state the exclusion of 
warranty; and each fi le should have at least the “copyright” line and a pointer to where the full noƟ ce is found.

    <one line to give the program’s name and a brief idea of what it does.>
    Copyright (C) <year>  <name of author>

    This program is free soŌ ware: you can redistribute it and/or modify it under the terms of the GNU General Public License as published by the Free SoŌ ware 
FoundaƟ on, either version 3 of the License, or
    (at your opƟ on) 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, see <hƩ p://www.gnu.org/licenses/>.

 Also add informaƟ on on how to contact you by electronic and paper mail.

If the program does terminal interacƟ on, make it output a short noƟ ce like this when it starts in an interacƟ ve mode:
    <program>  Copyright (C) <year>  <name of author>
    This program comes with ABSOLUTELY NO WARRANTY; for details type `show w’.
    This is free soŌ ware, and you are welcome to redistribute it under certain condiƟ ons; type `show c’ for details.

 The hypotheƟ cal commands `show w’ and `show c’ should show the appropriate parts of the General Public License. Of course, your program’s commands 
might be diff erent; for a GUI interface, you would use an “about box”.

You should also get your employer (if you work as a programmer) or school, if any, to sign a “copyright disclaimer” for the program, if necessary. For more 
informaƟ on on this, and how to apply and follow the GNU GPL, see <hƩ p://www.gnu.org/licenses/>.

The GNU General Public License does not permit incorporaƟ ng your program into proprietary programs. If your program is a subrouƟ ne library, you may 
consider it more useful to permit linking proprietary applicaƟ ons with the library. If this is what you want to do, use the GNU Lesser General Public License 
instead of this License. But fi rst, please read <hƩ p://www.gnu.org/philosophy/why-not-lgpl.html>.
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Version 2.1, February 1999 
Copyright (C) 1991, 1999 Free SoŌ ware FoundaƟ on, Inc.
51 Franklin Street, FiŌ h Floor, Boston, MA  02110-1301  USA
Everyone is permiƩ ed to copy and distribute verbaƟ m copies
of this license document, but changing it is not allowed.

[This is the fi rst 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 soŌ ware 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 soŌ ware--to make sure the soŌ ware is free for all its users.
 
This license, the Lesser General Public License, applies to some specially designated soŌ ware packages--typically libraries--of the Free SoŌ ware FoundaƟ on 
and other authors who decide to use it. You can use it too, but we suggest you fi rst think carefully about whether this license or the ordinary General Public 
License is the beƩ er strategy to use in any parƟ cular case, based on the explanaƟ ons below.
 
When we speak of free soŌ ware, 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 soŌ ware (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 soŌ ware and use pieces of it in new free programs; and that you are informed that you can do these things.
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To protect your rights, we need to make restricƟ ons that forbid distributors to deny you these rights or to ask you to surrender these rights. These restricƟ ons 
translate to certain responsibiliƟ es for you if you distribute copies of the library or if you modify it.
 
For example, if you distribute copies of the library, whether graƟ s 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 fi les to the recipients, so that they 
can relink them with the library aŌ er 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 off er 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 modifi ed 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 reputaƟ on will not be aff ected by problems 
that might be introduced by others.
 
Finally, soŌ ware patents pose a constant threat to the existence of any free program. We wish to make sure that a company cannot eff ecƟ vely restrict the 
users of a free program by obtaining a restricƟ ve 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 specifi ed in this license.
 
Most GNU soŌ ware, 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 diff erent 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 staƟ cally or using a shared library, the combinaƟ on of the two is legally speaking a combined work, a 
derivaƟ ve of the original library. The ordinary General Public License therefore permits such linking only if the enƟ re combinaƟ on fi ts 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 soŌ ware developers Less of an advantage over compeƟ ng 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 liƩ le to gain by limiƟ ng the free library to free soŌ ware only, so we use the Lesser General Public License.
 
In other cases, permission to use a parƟ cular library in non-free programs enables a greater number of people to use a large body of free soŌ ware. For 
example, permission to use the GNU C Library in non-free programs enables many more people to use the whole GNU operaƟ ng system, as well as its variant, 
the GNU/Linux operaƟ ng system.
 
Although the Lesser General Public License is Less protecƟ ve 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 modifi ed version of the Library.
 
The precise terms and condiƟ ons for copying, distribuƟ on and modifi caƟ on follow. Pay close aƩ enƟ on to the diff erence between a “work based on the 
library” and a “work that uses the library”. The former contains code derived from the library, whereas the laƩ er 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 soŌ ware library or other program which contains a noƟ ce 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 collecƟ on of soŌ ware funcƟ ons and/or data prepared so as to be conveniently linked with applicaƟ on programs (which use some of those 
funcƟ ons and data) to form executables.
 
The “Library”, below, refers to any such soŌ ware library or work which has been distributed under these terms. A “work based on the Library” means either 
the Library or any derivaƟ ve work under copyright law: that is to say, a work containing the Library or a porƟ on of it, either verbaƟ m or with modifi caƟ ons 
and/or translated straighƞ orwardly into another language. (HereinaŌ er, translaƟ on is included without limitaƟ on in the term “modifi caƟ on”.)
 
“Source code” for a work means the preferred form of the work for making modifi caƟ ons to it. For a library, complete source code means all the source code 
for all modules it contains, plus any associated interface defi niƟ on fi les, plus the scripts used to control compilaƟ on and installaƟ on of the library.
 
AcƟ viƟ es other than copying, distribuƟ on and modifi caƟ on 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 consƟ tute a work based on the Library (independent of the use of the 
Library in a tool for wriƟ ng 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 verbaƟ m 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 noƟ ce and disclaimer of warranty; keep intact all the noƟ ces 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 opƟ on off er warranty protecƟ on in exchange for a fee.
 

2. You may modify your copy or copies of the Library or any porƟ on of it, thus forming a work based on the Library, and copy and distribute such 
modifi caƟ ons or work under the terms of SecƟ on 1 above, provided that you also meet all of these condiƟ ons:

a) The modifi ed work must itself be a soŌ ware library.

b) You must cause the fi les modifi ed to carry prominent noƟ ces staƟ ng that you changed the fi les and the date of any change.
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c) You must cause the whole of the work to be licensed at no charge to all third parƟ es under the terms of this License.

d) If a facility in the modifi ed Library refers to a funcƟ on or a table of data to be supplied by an applicaƟ on program that uses the 
facility, other than as an argument passed when the facility is invoked, then you must make a good faith eff ort to ensure that, 
in the event an applicaƟ on does not supply such funcƟ on or table, the facility sƟ ll operates, and performs whatever part of its 
purpose remains meaningful. 

(For example, a funcƟ on in a library to compute square roots has a purpose that is enƟ rely well-defi ned independent of the applicaƟ on. Therefore, SubsecƟ on 
2d requires that any applicaƟ on-supplied funcƟ on or table used by this funcƟ on must be opƟ onal: if the applicaƟ on does not supply it, the square root 
funcƟ on must sƟ ll compute square roots.)

 
These requirements apply to the modifi ed work as a whole. If idenƟ fi able secƟ ons 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 secƟ ons when you distribute them as 
separate works. But when you distribute the same secƟ ons as part of a whole which is a work based on the Library, the distribuƟ on of the whole must be on 
the terms of this License, whose permissions for other licensees extend to the enƟ re whole, and thus to each and every part regardless of who wrote it.
 
Thus, it is not the intent of this secƟ on to claim rights or contest your rights to work wriƩ en enƟ rely by you; rather, the intent is to exercise the right to control 
the distribuƟ on of derivaƟ ve or collecƟ ve works based on the Library.
 
In addiƟ on, mere aggregaƟ on 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 
distribuƟ on 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 noƟ ces 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 noƟ ces.
 
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 
derivaƟ ve works made from that copy.
 
This opƟ on 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 porƟ on or derivaƟ ve of it, under SecƟ on 2) in object code or executable form under the terms of SecƟ ons 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 
SecƟ ons 1 and 2 above on a medium customarily used for soŌ ware interchange.
 
If distribuƟ on of object code is made by off ering access to copy from a designated place, then off ering equivalent access to copy the source code from the 
same place saƟ sfi es the requirement to distribute the source code, even though third parƟ es are not compelled to copy the source along with the object 
code.
 

5. A program that contains no derivaƟ ve of any porƟ on 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 isolaƟ on, is not a derivaƟ ve 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 derivaƟ ve of the Library (because it contains porƟ ons of 
the Library), rather than a “work that uses the library”. The executable is therefore covered by this License. SecƟ on 6 states terms for distribuƟ on of such 
executables.
 
When a “work that uses the Library” uses material from a header fi le that is part of the Library, the object code for the work may be a derivaƟ ve work of the 
Library even though the source code is not. Whether this is true is especially signifi cant 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 defi ned by law.
 
If such an object fi le uses only numerical parameters, data structure layouts and accessors, and small macros and small inline funcƟ ons (ten lines or less 
in length), then the use of the object fi le is unrestricted, regardless of whether it is legally a derivaƟ ve work. (Executables containing this object code plus 
porƟ ons of the Library will sƟ ll fall under SecƟ on 6.)
 
Otherwise, if the work is a derivaƟ ve of the Library, you may distribute the object code for the work under the terms of SecƟ on 6. Any executables containing 
that work also fall under SecƟ on 6, whether or not they are linked directly with the Library itself.
 

6. As an excepƟ on to the SecƟ ons above, you may also combine or link a “work that uses the Library” with the Library to produce a work containing porƟ ons 
of the Library, and distribute that work under terms of your choice, provided that the terms permit modifi caƟ on of the work for the customer’s own use and 
reverse engineering for debugging such modifi caƟ ons.

You must give prominent noƟ ce 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 execuƟ on displays copyright noƟ ces, you must include the copyright noƟ ce for the Library among them, as 
well as a reference direcƟ ng 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 SecƟ ons 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 modifi ed executable containing the modifi ed Library. (It is 
understood that the user who changes the contents of defi niƟ ons fi les in the Library will not necessarily be able to recompile the 
applicaƟ on to use the modifi ed defi niƟ ons.)

b) Use a suitable shared library mechanism for linking with the Library. A suitable mechanism is one that (1) uses at run Ɵ me 
a copy of the library already present on the user’s computer system, rather than copying library funcƟ ons into the executable, 
and (2) will operate properly with a modifi ed version of the library, if the user installs one, as long as the modifi ed version is 
interface-compaƟ ble with the version that the work was made with.
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c) Accompany the work with a wriƩ en off er, valid for at least three years, to give the same user the materials specifi ed in 
SubsecƟ on 6a, above, for a charge no more than the cost of performing this distribuƟ on.

d) If distribuƟ on of the work is made by off ering access to copy from a designated place, off er equivalent access to copy the 
above specifi ed 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 uƟ lity programs needed for reproducing the executable 
from it. However, as a special excepƟ on, 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 operaƟ ng system on which the executable runs, unless that component itself accompanies 
the executable.
 
It may happen that this requirement contradicts the license restricƟ ons of other proprietary libraries that do not normally accompany the operaƟ ng system. 
Such a contradicƟ on means you cannot use both them and the Library together in an executable that you distribute.
 

7. You may place library faciliƟ es that are a work based on the Library side-by-side in a single library together with other library faciliƟ es not covered by this 
License, and distribute such a combined library, provided that the separate distribuƟ on of the work based on the Library and of the other library faciliƟ es is 
otherwise permiƩ ed, 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 
faciliƟ es. This must be distributed under the terms of the SecƟ ons above.

b) Give prominent noƟ ce with the combined library of the fact that part of it is a work based on the Library, and explaining 
where to fi nd 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 aƩ empt otherwise to copy, 

modify, sublicense, link with, or distribute the Library is void, and will automaƟ cally terminate your rights under this License. However, parƟ es who have 
received copies, or rights, from you under this License will not have their licenses terminated so long as such parƟ es 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 derivaƟ ve works. These acƟ ons are prohibited by law if you do not accept this License. Therefore, by modifying or distribuƟ ng the Library (or any work 
based on the Library), you indicate your acceptance of this License to do so, and all its terms and condiƟ ons for copying, distribuƟ ng or modifying the Library 
or works based on it.

 
10. Each Ɵ me you redistribute the Library (or any work based on the Library), the recipient automaƟ cally receives a license from the original licensor to copy, 

distribute, link with or modify the Library subject to these terms and condiƟ ons. You may not impose any further restricƟ ons on the recipients’ exercise of the 
rights granted herein. You are not responsible for enforcing compliance by third parƟ es with this License.

 
11. If, as a consequence of a court judgment or allegaƟ on of patent infringement or for any other reason (not limited to patent issues), condiƟ ons are 

imposed on you (whether by court order, agreement or otherwise) that contradict the condiƟ ons of this License, they do not excuse you from the condiƟ ons 
of this License. If you cannot distribute so as to saƟ sfy simultaneously your obligaƟ ons under this License and any other perƟ nent obligaƟ ons, then as a 
consequence you may not distribute the Library at all. For example, if a patent license would not permit royalty-free redistribuƟ on of the Library by all those 
who receive copies directly or indirectly through you, then the only way you could saƟ sfy both it and this License would be to refrain enƟ rely from distribuƟ on 
of the Library.
 
If any porƟ on of this secƟ on is held invalid or unenforceable under any parƟ cular circumstance, the balance of the secƟ on is intended to apply, and the 
secƟ on as a whole is intended to apply in other circumstances.
 
It is not the purpose of this secƟ on to induce you to infringe any patents or other property right claims or to contest validity of any such claims; this secƟ on 
has the sole purpose of protecƟ ng the integrity of the free soŌ ware distribuƟ on system which is implemented by public license pracƟ ces. Many people have 
made generous contribuƟ ons to the wide range of soŌ ware distributed through that system in reliance on consistent applicaƟ on of that system; it is up to the 
author/donor to decide if he or she is willing to distribute soŌ ware through any other system and a licensee cannot impose that choice.
 
This secƟ on is intended to make thoroughly clear what is believed to be a consequence of the rest of this License.
 

12. If the distribuƟ on 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 distribuƟ on limitaƟ on excluding those countries, so that distribuƟ on is permiƩ ed 
only in or among countries not thus excluded. In such case, this License incorporates the limitaƟ on as if wriƩ en in the body of this License.

 
13. The Free SoŌ ware FoundaƟ on may publish revised and/or new versions of the Lesser General Public License from Ɵ me to Ɵ me. Such new versions will 

be similar in spirit to the present version, but may diff er in detail to address new problems or concerns.
 
Each version is given a disƟ nguishing version number. If the Library specifi es a version number of this License which applies to it and “any later version”, you 
have the opƟ on of following the terms and condiƟ ons either of that version or of any later version published by the Free SoŌ ware FoundaƟ on. If the Library 
does not specify a license version number, you may choose any version ever published by the Free SoŌ ware FoundaƟ on.
 

14. If you wish to incorporate parts of the Library into other free programs whose distribuƟ on condiƟ ons are incompaƟ ble with these, write to the author 
to ask for permission. For soŌ ware which is copyrighted by the Free SoŌ ware FoundaƟ on, write to the Free SoŌ ware FoundaƟ on; we someƟ mes make 
excepƟ ons for this. Our decision will be guided by the two goals of preserving the free status of all derivaƟ ves of our free soŌ ware and of promoƟ ng the 
sharing and reuse of soŌ ware 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 
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PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE LIBRARY IS WITH YOU. SHOULD THE LIBRARY PROVE DEFECTIVE, 
YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

 
16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY 

MODIFY AND/OR REDISTRIBUTE THE LIBRARY AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR 
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING 
RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), EVEN IF 
SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
 

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Libraries
 
If you develop a new library, and you want it to be of the greatest possible use to the public, we recommend making it free soŌ ware that everyone can 
redistribute and change. You can do so by permiƫ  ng redistribuƟ on under these terms (or, alternaƟ vely, under the terms of the ordinary General Public 
License).
 
To apply these terms, aƩ ach the following noƟ ces to the library. It is safest to aƩ ach them to the start of each source fi le to most eff ecƟ vely convey the 
exclusion of warranty; and each fi le should have at least the “copyright” line and a pointer to where the full noƟ ce 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 soŌ ware; you can redistribute it and/or
modify it under the terms of the GNU Lesser General Public
License as published by the Free SoŌ ware FoundaƟ on; either
version 2.1 of the License, or (at your opƟ on) 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 SoŌ ware FoundaƟ on, Inc., 51 
Franklin Street, FiŌ h Floor, Boston, MA  02110-1301  USA

 Also add informaƟ on 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) wriƩ en
by James Random Hacker.

signature of Ty Coon, 1 April 1990
Ty Coon, President of Vice

 That’s all there is to it!
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    freeswitch

1. Defi niƟ ons.

1.0.1. “Commercial Use” means distribuƟ on or otherwise making the Covered Code available to a third party. 

1.1. “Contributor” means each enƟ ty that creates or contributes to the creaƟ on of Modifi caƟ ons. 

1.2. “Contributor Version” means the combinaƟ on of the Original Code, prior Modifi caƟ ons used by a Contributor, and the Modifi caƟ ons made by that 
parƟ cular Contributor. 

1.3. “Covered Code” means the Original Code or Modifi caƟ ons or the combinaƟ on of the Original Code and Modifi caƟ ons, in each case including porƟ ons 
thereof. 

1.4. “Electronic DistribuƟ on Mechanism” means a mechanism generally accepted in the soŌ ware development community for the electronic transfer of 
data. 

1.5. “Executable” means Covered Code in any form other than Source Code. 

1.6. “IniƟ al Developer” means the individual or enƟ ty idenƟ fi ed as the IniƟ al Developer in the Source Code noƟ ce required by Exhibit A. 

1.7. “Larger Work” means a work which combines Covered Code or porƟ ons 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 Ɵ me of the iniƟ al grant or subsequently acquired, any 
and all of the rights conveyed herein. 1.9. “Modifi caƟ ons” means any addiƟ on to or deleƟ on from the substance or structure of either the Original Code or 
any previous Modifi caƟ ons. When Covered Code is released as a series of fi les, a Modifi caƟ on is: 



ϛϙ

a.Any addiƟ on to or deleƟ on from the contents of a fi le containing Original Code or previous Modifi caƟ ons. 

b.Any new fi le that contains any part of the Original Code or previous Modifi caƟ ons. 
1.10. “Original Code” means Source Code of computer soŌ ware code which is described in the Source Code noƟ ce required by Exhibit A as Original Code, 

and which, at the Ɵ me 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 hereaŌ er acquired, including without limitaƟ on, 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 modifi caƟ ons to it, including all modules it contains, plus any associated 
interface defi niƟ on fi les, scripts used to control compilaƟ on and installaƟ on of an Executable, or source code diff erenƟ al 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 soŌ ware is widely available for no charge. 

1.12. “You” (or “Your”) means an individual or a legal enƟ ty exercising rights under, and complying with all of the terms of, this License or a future version 
of this License issued under SecƟ on 6.1. For legal enƟ Ɵ es, “You” includes any enƟ ty which controls, is controlled by, or is under common control with You. For 
purposes of this defi niƟ on, “control” means 

(a) the power, direct or indirect, to cause the direcƟ on or management of such enƟ ty, whether by contract or otherwise, or 

(b) ownership of more than fi Ō y percent (50%) of the outstanding shares or benefi cial ownership of such enƟ ty. 

2. Source Code License.

2.1. The IniƟ al Developer Grant.

The IniƟ al 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 IniƟ al Developer to use, reproduce, modify, 
display, perform, sublicense and distribute the Original Code (or porƟ ons thereof) with or without Modifi caƟ ons, 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, pracƟ ce, sell, and 
off er for sale, and/or otherwise dispose of the Original Code (or porƟ ons thereof). 

c.the licenses granted in this SecƟ on 2.1 (a) and (b) are eff ecƟ ve on the date IniƟ al Developer fi rst distributes Original Code 
under the terms of this License. 

d.Notwithstanding SecƟ on 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 modifi caƟ on of the Original Code or ii) the combinaƟ on 
of the Original Code with other soŌ ware 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 Modifi caƟ ons created by such Contributor (or porƟ ons thereof) either on an 
unmodifi ed basis, with other Modifi caƟ ons, as Covered Code and/or as part of a Larger Work; and 

b.under Patent Claims infringed by the making, using, or selling of Modifi caƟ ons made by that Contributor either alone and/or in 
combinaƟ on with its Contributor Version (or porƟ ons of such combinaƟ on), to make, use, sell, off er for sale, have made, and/or 
otherwise dispose of: 1) Modifi caƟ ons made by that Contributor (or porƟ ons thereof); and 2) the combinaƟ on of Modifi caƟ ons 
made by that Contributor with its Contributor Version (or porƟ ons of such combinaƟ on). 

c.the licenses granted in SecƟ ons 2.2 (a) and 2.2 (b) are eff ecƟ ve on the date Contributor fi rst makes Commercial Use of the 
Covered Code. 

d.Notwithstanding SecƟ on 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 modifi caƟ ons of 
Contributor Version or ii) the combinaƟ on of Modifi caƟ ons made by that Contributor with other soŌ ware (except as part of 
the Contributor Version) or other devices; or 4) under Patent Claims infringed by Covered Code in the absence of Modifi caƟ ons 
made by that Contributor. 

3. DistribuƟ on ObligaƟ ons.

3.1. ApplicaƟ on of License.

The Modifi caƟ ons which You create or to which You contribute are governed by the terms of this License, including without limitaƟ on SecƟ on 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 SecƟ on 6.1, 
and You must include a copy of this License with every copy of the Source Code You distribute. You may not off er 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 addiƟ onal document 
off ering the addiƟ onal rights described in SecƟ on 3.5. 

3.2. Availability of Source Code.

Any Modifi caƟ on 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 DistribuƟ on Mechanism to anyone to whom you made an Executable version available; 
and if made available via Electronic DistribuƟ on Mechanism, must remain available for at least twelve (12) months aŌ er the date it iniƟ ally became available, 
or at least six (6) months aŌ er a subsequent version of that parƟ cular Modifi caƟ on has been made available to such recipients. You are responsible for 
ensuring that the Source Code version remains available even if the Electronic DistribuƟ on Mechanism is maintained by a third party. 
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3.3. DescripƟ on of Modifi caƟ ons.

You must cause all Covered Code to which You contribute to contain a fi le documenƟ ng the changes You made to create that Covered Code and the date 
of any change. You must include a prominent statement that the Modifi caƟ on is derived, directly or indirectly, from Original Code provided by the IniƟ al 
Developer and including the name of the IniƟ al Developer in (a) the Source Code, and (b) in any noƟ ce in an Executable version or related documentaƟ on in 
which You describe the origin or ownership of the Covered Code. 

3.4. Intellectual Property MaƩ ers

(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 SecƟ ons 2.1 or 2.2, Contributor must include a text fi le with the Source Code distribuƟ on Ɵ tled “LEGAL” which describes the claim and the party making 
the claim in suffi  cient detail that a recipient will know whom to contact. If Contributor obtains such knowledge aŌ er the Modifi caƟ on is made available as 
described in SecƟ on 3.2, Contributor shall promptly modify the LEGAL fi le in all copies Contributor makes available thereaŌ er and shall take other steps (such 
as noƟ fying 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 Modifi caƟ ons include an applicaƟ on programming interface and Contributor has knowledge of patent licenses which are reasonably 
necessary to implement that API, Contributor must also include this informaƟ on in the legal fi le. 

(c) RepresentaƟ ons.

Contributor represents that, except as disclosed pursuant to SecƟ on 3.4 (a) above, Contributor believes that Contributor’s Modifi caƟ ons are Contributor’s 
original creaƟ on(s) and/or Contributor has suffi  cient rights to grant the rights conveyed by this License. 

3.5. Required NoƟ ces.

You must duplicate the noƟ ce in Exhibit A in each fi le of the Source Code. If it is not possible to put such noƟ ce in a parƟ cular Source Code fi le due to 
its structure, then You must include such noƟ ce in a locaƟ on (such as a relevant directory) where a user would be likely to look for such a noƟ ce. If You 
created one or more Modifi caƟ on(s) You may add your name as a Contributor to the noƟ ce described in Exhibit A. You must also duplicate this License in 
any documentaƟ on for the Source Code where You describe recipients’ rights or ownership rights relaƟ ng to Covered Code. You may choose to off er, and 
to charge a fee for, warranty, support, indemnity or liability obligaƟ ons to one or more recipients of Covered Code. However, You may do so only on Your 
own behalf, and not on behalf of the IniƟ al Developer or any Contributor. You must make it absolutely clear than any such warranty, support, indemnity or 
liability obligaƟ on is off ered by You alone, and You hereby agree to indemnify the IniƟ al Developer and every Contributor for any liability incurred by the IniƟ al 
Developer or such Contributor as a result of warranty, support, indemnity or liability terms You off er. 

3.6. DistribuƟ on of Executable Versions.

You may distribute Covered Code in Executable form only if the requirements of SecƟ ons 3.1, 3.2, 3.3, 3.4 and 3.5 have been met for that Covered Code, 
and if You include a noƟ ce staƟ ng that the Source Code version of the Covered Code is available under the terms of this License, including a descripƟ on of 
how and where You have fulfi lled the obligaƟ ons of SecƟ on 3.2. The noƟ ce must be conspicuously included in any noƟ ce in an Executable version, related 
documentaƟ on or collateral in which You describe recipients’ rights relaƟ ng 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 diff erent 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 aƩ empt 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 diff erent license You must make it absolutely clear that any terms which diff er 
from this License are off ered by You alone, not by the IniƟ al Developer or any Contributor. You hereby agree to indemnify the IniƟ al Developer and every 
Contributor for any liability incurred by the IniƟ al Developer or such Contributor as a result of any such terms You off er. 

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 fulfi lled for the Covered Code. 

4. Inability to Comply Due to Statute or RegulaƟ on.

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 
regulaƟ on then You must: (a) comply with the terms of this License to the maximum extent possible; and (b) describe the limitaƟ ons and the code they aff ect. 
Such descripƟ on must be included in the legal fi le described in SecƟ on 3.4 and must be included with all distribuƟ ons of the Source Code. Except to the extent 
prohibited by statute or regulaƟ on, such descripƟ on must be suffi  ciently detailed for a recipient of ordinary skill to be able to understand it. 

5. ApplicaƟ on of this License.

This License applies to code to which the IniƟ al Developer has aƩ ached the noƟ ce in Exhibit A and to related Covered Code. 

6. Versions of the License.

6.1. New Versions

Netscape CommunicaƟ ons CorporaƟ on (“Netscape”) may publish revised and/or new versions of the License from Ɵ me to Ɵ me. Each version will be given a 
disƟ nguishing version number. 

6.2. Eff ect of New Versions



ϛϛ

Once Covered Code has been published under a parƟ cular version of the License, You may always conƟ nue 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. DerivaƟ ve Works

If You create or use a modifi ed 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 diff ers from this License) and (b) otherwise make it clear that Your version of the 
license contains terms which diff er from the Mozilla Public License and Netscape Public License. (Filling in the name of the IniƟ al Developer, Original Code or 
Contributor in the noƟ ce described in Exhibit A shall not of themselves be deemed to be modifi caƟ ons 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 limitaƟ on, 
warranƟ es that the covered code is free of defects, merchantable, fi t for a parƟ cular purpose or non-infringing. The enƟ re risk as to the quality and 
performance of the covered code is with you. Should any covered code prove defecƟ ve in any respect, you (not the iniƟ al developer or any other contributor) 
assume the cost of any necessary servicing, repair or correcƟ on. This disclaimer of warranty consƟ tutes an essenƟ al part of this license. No use of any covered 
code is authorized hereunder except under this disclaimer.

8. TerminaƟ on

8.1. This License and the rights granted hereunder will terminate automaƟ cally 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 terminaƟ on of this License. Provisions 
which, by their nature, must remain in eff ect beyond the terminaƟ on of this License shall survive. 

8.2. If You iniƟ ate liƟ gaƟ on by asserƟ ng a patent infringement claim (excluding declatory judgment acƟ ons) against IniƟ al Developer or a Contributor (the 
IniƟ al Developer or Contributor against whom You fi le such acƟ on is referred to as “ParƟ cipant”) alleging that: 

a.such ParƟ cipant’s Contributor Version directly or indirectly infringes any patent, then any and all rights granted by such ParƟ cipant to You under SecƟ ons 
2.1 and/or 2.2 of this License shall, upon 60 days noƟ ce from ParƟ cipant terminate prospecƟ vely, unless if within 60 days aŌ er receipt of noƟ ce You either: 
(i) agree in wriƟ ng to pay ParƟ cipant a mutually agreeable reasonable royalty for Your past and future use of Modifi caƟ ons made by such ParƟ cipant, or (ii) 
withdraw Your liƟ gaƟ on claim with respect to the Contributor Version against such ParƟ cipant. If within 60 days of noƟ ce, a reasonable royalty and payment 
arrangement are not mutually agreed upon in wriƟ ng by the parƟ es or the liƟ gaƟ on claim is not withdrawn, the rights granted by ParƟ cipant to You under 
SecƟ ons 2.1 and/or 2.2 automaƟ cally terminate at the expiraƟ on of the 60 day noƟ ce period specifi ed above. 

b.any soŌ ware, hardware, or device, other than such ParƟ cipant’s Contributor Version, directly or indirectly infringes any patent, then any rights granted 
to You by such ParƟ cipant under SecƟ ons 2.1(b) and 2.2(b) are revoked eff ecƟ ve as of the date You fi rst made, used, sold, distributed, or had made, 
Modifi caƟ ons made by that ParƟ cipant. 

8.3. If You assert a patent infringement claim against ParƟ cipant alleging that such ParƟ cipant’s Contributor Version directly or indirectly infringes any 
patent where such claim is resolved (such as by license or seƩ lement) prior to the iniƟ aƟ on of patent infringement liƟ gaƟ on, then the reasonable value of the 
licenses granted by such ParƟ cipant under SecƟ ons 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 terminaƟ on under SecƟ ons 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 terminaƟ on shall survive terminaƟ on. 

9. LimitaƟ on of liability

Under no circumstances and under no legal theory, whether tort (including negligence), contract, or otherwise, shall you, the iniƟ al developer, any 
other contributor, or any distributor of covered code, or any supplier of any of such parƟ es, be liable to any person for any indirect, special, incidental, or 
consequenƟ al damages of any character including, without limitaƟ on, damages for loss of goodwill, work stoppage, computer failure or malfuncƟ on, or any 
and all other commercial damages or losses, even if such party shall have been informed of the possibility of such damages. This limitaƟ on of liability shall not 
apply to liability for death or personal injury resulƟ ng from such party’s negligence to the extent applicable law prohibits such limitaƟ on. Some jurisdicƟ ons do 
not allow the exclusion or limitaƟ on of incidental or consequenƟ al damages, so this exclusion and limitaƟ on may not apply to you.

10. U.S. government end users

The Covered Code is a “commercial item,” as that term is defi ned in 48 C.F.R. 2.101 (Oct. 1995), consisƟ ng of “commercial computer soŌ ware” and 
“commercial computer soŌ ware documentaƟ on,” 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 maƩ er 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 confl ict-of-law provisions. With respect to disputes in which at least one party is a ciƟ zen of, 
or an enƟ ty chartered or registered to do business in the United States of America, any liƟ gaƟ on relaƟ ng to this License shall be subject to the jurisdicƟ on 
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 limitaƟ on, court costs and reasonable aƩ orneys’ fees and expenses. The applicaƟ on of the United NaƟ ons ConvenƟ on on Contracts for the 
InternaƟ onal Sale of Goods is expressly excluded. Any law or regulaƟ on which provides that the language of a contract shall be construed against the draŌ er 
shall not apply to this License. 

12. Responsibility for claims

As between IniƟ al Developer and the Contributors, each party is responsible for claims and damages arising, directly or indirectly, out of its uƟ lizaƟ on of 
rights under this License and You agree to work with IniƟ al Developer and Contributors to distribute such responsibility on an equitable basis. Nothing herein 
is intended or shall be deemed to consƟ tute any admission of liability. 
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13. MulƟ ple-licensed code

IniƟ al Developer may designate porƟ ons of the Covered Code as “MulƟ ple-Licensed”. “MulƟ ple-Licensed” means that the IniƟ al Developer permits you to 
uƟ lize porƟ ons of the Covered Code under Your choice of the MPL or the alternaƟ ve licenses, if any, specifi ed by the IniƟ al Developer in the fi le described in 
Exhibit A. 

Exhibit A - Mozilla Public License.

“The contents of this fi le are subject to the Mozilla Public License Version 1.1 (the “License”); you may not use this fi le except in compliance with the License. 
You may obtain a copy of the License at
hƩ p://www.mozilla.org/MPL/

SoŌ ware 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 specifi c language governing rights and limitaƟ ons under the License.

The Original Code is ______________________________________.

The IniƟ al Developer of the Original Code is ________________________.
PorƟ ons created by ______________________ are Copyright (C) _____________________________. All Rights Reserved.

Contributor(s): ______________________________________.

AlternaƟ vely, the contents of this fi le 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 fi le only under the terms of the [____] License and not to allow 
others to use your version of this fi le under the MPL, indicate your decision by deleƟ ng the provisions above and replace them with the noƟ ce and other 
provisions required by the [___] License. If you do not delete the provisions above, a recipient may use your version of this fi le under either the MPL or the 
[___] License.”

NOTE: The text of this Exhibit A may diff er slightly from the text of the noƟ ces in the Source Code fi les 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 Modifi caƟ ons.
Dropbear 
Dropbear contains a number of components from diff erent sources, hence there are a few licenses and authors involved. All licenses are fairly non-restricƟ ve.

The majority of code is wriƩ en by MaƩ  Johnston, under the license below.

PorƟ ons of the client-mode work are (c) 2004 Mihnea Stoenescu, under the same license:

Copyright (c) 2002-2008 MaƩ  Johnston
PorƟ ons copyright (c) 2004 Mihnea Stoenescu
All rights reserved.

Permission is hereby granted, free of charge, to any person obtaining a copy of this soŌ ware and associated documentaƟ on fi les (the “SoŌ ware”), to deal in 
the SoŌ ware without restricƟ on, including without limitaƟ on the rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the SoŌ ware, and to permit persons to whom the SoŌ ware is furnished to do so, subject to the following condiƟ ons:

The above copyright noƟ ce and this permission noƟ ce shall be included in all copies or substanƟ al porƟ ons of the SoŌ ware.

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.

=====

LibTomCrypt and LibTomMath are wriƩ en by Tom St Denis, and are Public Domain.

=====

sshpty.c is taken from OpenSSH 3.5p1, 
  Copyright (c) 1995 Tatu Ylonen <ylo@cs.hut.fi >, Espoo, Finland
                     All rights reserved
 “As far as I am concerned, the code I have wriƩ en for this soŌ ware can be used freely for any purpose.  Any derived versions of this soŌ ware must be clearly 
marked as such, and if the derived work is
  incompaƟ ble with the protocol descripƟ on in the RFC fi le, it must be called by a name other than “ssh” or “Secure Shell”. “

=====

loginrec.c
loginrec.h
atomicio.h
atomicio.c
and strlcat() (included in uƟ l.c) are from OpenSSH 3.6.1p2, and are licensed
under the 2 point BSD license.

loginrec is wriƩ en primarily by Andre Lucas, atomicio.c by Theo de Raadt.
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strlcat() is (c) Todd C. Miller

=====

Import code in keyimport.c is modifi ed from PuTTY’s import.c, licensed as
follows:

PuTTY is copyright 1997-2003 Simon Tatham.

PorƟ ons copyright Robert de Bath, Joris van Rantwijk, Delian Delchev, Andreas Schultz, Jeroen Massar, Wez Furlong, Nicolas Barry, JusƟ n Bradford, and CORE 
SDI S.A.

Permission is hereby granted, free of charge, to any person obtaining a copy of this soŌ ware and associated documentaƟ on fi les (the “SoŌ ware”), to deal in 
the SoŌ ware without restricƟ on,
including without limitaƟ on the rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the SoŌ ware, and to permit persons to 
whom the SoŌ ware is furnished to do so,
subject to the following condiƟ ons:

The above copyright noƟ ce and this permission noƟ ce shall be included in all copies or substanƟ al porƟ ons of the SoŌ ware.

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 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.
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Copyright (c) 1991, 1992 Paul Kranenburg 
Copyright (c) 1993 Branko Lankester 
Copyright (c) 1993 Ulrich Pegelow 
Copyright (c) 1995, 1996 Michael Elizabeth Chastain 
Copyright (c) 1993, 1994, 1995, 1996 Rick Sladkey 
Copyright (C) 1998-2001 Wichert Akkerman 
All rights reserved.

RedistribuƟ on and use in source and binary forms, with or without modifi caƟ on, are permiƩ ed provided that the following condiƟ ons are met:
1. RedistribuƟ ons of source code must retain the above copyright noƟ ce, this list of condiƟ ons and the following disclaimer.
2. RedistribuƟ ons in binary form must reproduce the above copyright noƟ ce, this list of condiƟ ons and the following disclaimer in the documentaƟ on and/or 
other materials provided with the distribuƟ on.
3. The name of the author may not be used to endorse or promote products derived from this soŌ ware without specifi c prior wriƩ en permission.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR ``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 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.


