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1 Rpt.conf

Legacy Version - This page is about a legacy version of AllStarLink. See !

Rpt.conf is where the majority of user-facing features, such as the node's CW and voice 1D,
DTMF commands and timers are set. There is a lot of capability here which can be difficult
to grasp. Fortunately the default DIAL rpt.conf? is well commented and will work fine for

most node admins.

See also ?

1  https://allstarlink.github.io/config/rpt_conf/
2  https://github.com/Al1StarLink/DIAL/blob/master/configs/rpt.conf
3 https://allstarlink.github.io/adv-topics/conftmpl/
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2 DTMF Commands

DTMF commands are placed in any one of three named stanzas!. Function stanzas control

access to DTMF commands that a user can issue from various control points.

e The fuctions stanza® - to decode DTMF from the node's local receiver.
e The link functions stanza® - to decode DTMF from linked nodes.
e The phone functions stanza® - to decode DTMF from telephone connects.

A function stanza key/value pair has the following format:
dtmfcommand=functionclass,|functionmethod|,[parameters| Where:

e dtmfcommand is a DTMF digit sequence minus the start character® (usually *)

e functionclass is a string which defines what class of command; link, status or COP

e functionmethod defines the optional method number to use in the function class.

e functionoptions are one or more optional comma separated parameters which further define
a command.

2.1 Status Commands

Status commands (functioncalss 'status') provide general information about the node.

Sample:
712 = status,12 ; Give Time of Day (local only)

Status Description

1 Force ID (global)

2 Give Time of Day (global)

3 Give software Version (global)

4 Give GPS location info

5 Speak the last (dtmf) user

11 Force ID (local only)

12 Give Time of Day (local only)
1  https://wiki.allstarlink.org/wiki/Structure_of_Config Files
2 #Functions_Stanza
3 #Link_Functions_Stanza
4  #Phone_Functions_Stanza
5  #funcchar=


https://wiki.allstarlink.org/wiki/Structure_of_Config_Files
#Functions_Stanza
#Link_Functions_Stanza
#Phone_Functions_Stanza
#funcchar=

DTMF Commands

2.2 Link Commands

Link commands (functioncalss 'link') connect to, disconnect from, monitor (Rx only) other
nodes and give link status.

Sample:
3 = ilink,3 ; Connect specified link -- transceive
ilink Description
1 Disconnect specified link
2 Connect specified link -- monitor only
3 Connect specified link -- tranceive
4 Enter command mode on specified link
5 System status
6 Disconnect all links
7 Last Node to Key Up
8 Connect specified link -- local monitor only
9 Send Text Message (9,<destnodeno or 0 (for all)> Message Text, etc.
10 Disconnect all RANGER links (except permalinks)
11 Disconnect a previously permanently connected link
12 Permanently connect specified link -- monitor only
13 Permanently connect specified link -- tranceive
15 Full system status (all nodes)
16 Reconnect links disconnected with “disconnect all links”
17 MDC test (for diag purposes)
18 Permanently Connect specified link -- local monitor only

2.3 COP Commands

Control operator (functionclass 'cop') commands are privileged commands. Node admins may
provide some of these to their user community based on personal preference.

Sample:

99 = cop,7 ; enable timeout timer

Some COP commands can take multiple parameters. For example this COP 48 would send
#3#607 on command.

900 = cop,48,#,3,#,6,0,7

COP Description
System warm boot
System enable

System disable
Test Tone On/Off

| Ll N =




COP Commands

CcoP Description

5 Dump System Variables on Console (debug)

6 PTT (phone mode only)

7 Time out timer enable

8 Time out timer disable

9 Autopatch enable

10 Autopatch disable

11 Link enable

12 Link disable

13 Query System State

14 Change System State

15 Scheduler Enable

16 Scheduler Disable

17 User functions (time, id, etc) enable

18 User functions (time, id, etc) disable

19 Select alternate hang timer

20 Select standard hang timer

21 Enable Parrot Mode

22 Disable Parrot Mode

23 Birdbath (Current Parrot Cleanup/Flush)

24 Flush all telemetry

25 Query last node un-keyed

26 Query all nodes keyed /unkeyed

27 Reset DAQ minimum on a pin

28 Reset DAQ maximum on a pin

30 Recall Memory Setting in Attached Xcvr

31 Channel Selector for Parallel Programmed Xcvr
32 Touchtone pad test: command -+ Digit string + # to playback all digits pressed
33 Local Telemetry Output Enable

34 Local Telemetry Output Disable

35 Local Telemetry Output on Demand

36 Foreign Link Local Output Path Enable

37 Foreign Link Local Output Path Disable

38 Foreign Link Local Output Path Follows Local Telemetry
39 Foreign Link Local Output Path on Demand

42 Echolink announce node # only

43 Echolink announce node Callsign only

44 Echolink announce node # & Callsign

45 Link Activity timer enable

46 Link Activity timer disable

47 Reset "Link Config Changed” Flag

48 Send Page Tone (Tone specs separated by parenthesis)
49 Disable incoming connections (control state noice)
50 Enable incoming connections (control state noicd)




DTMF Commands

CcoP Description

51 Enable sleep mode

52 Disable sleep mode

53 Wake up from sleep

54 Go to sleep

55 Parrot Once if parrot mode is disabled

56 Rx CTCSS Enable

57 Rx CTCSS Disable

58 Tx CTCSS On Input only Enable

59 Tx CTCSS On Input only Disable

60 Send MDC-1200 Burst (cop,60,type,UnitID[,DestID,SubCode|)Type is 'T' for

PttID, 'E' for Emergency, and 'C' for Call (SelCall or Alert), or 'SX' for STS
(ststus), where X is 0-F.DestID and subcode are only specified for the 'C' type
message. UnitID is the local systems UnitID. DestID is the MDC1200 ID ofthe
radio being called, and the subcodes are as follows: Subcode '8205' is Voice Se-
lective Call for Spectra ('Call')Subcode '8015' is Voice Selective Call for Max-
trac ('SC') orAstro-Saber('Call')Subcode '810D' is Call Alert (like Maxtrac

ICAI)

61 Send Message to USB to control GPIO pins (cop,61,GPIO1=0[,GPIO4=1].....)

62 Send Message to USB to control GPIO pins, quietly
(cop,62,GPI01=0[,GPIO4=1].....)

63 Send pre-configred APRSTT notification (cop,63,CALL[,OVERLAYCHR])

64 Send pre-configred APRSTT notification, quietly
(cop,64,CALL[,OVERLAYCHR|)

65 Send POCSAG page (equipped channel types only)

2.4 Remote Base Commands

Remote base commands (functionclass 'remote') provide remote base control. This stanza is
named by® the remote base Remote Base Functions’ key/value pair.

remote Description

1 Retrieve Memory
2 Set freq.

3 Set tx PL tone

4 Set rx PL tone

5 Long status query
99,CALLSIGN,LICENSETAG Remote Base login
100 Rx PL off

101 Rx PL on

https://wiki.allstarlink.org/wiki/Structure_of_Config_Files#Settings_to_name_other_

Stanzas
7 #Remote_Base_Functions=
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#Remote_Base_Functions=

Remote Base Commands

remote Description
102 Tx PL off
103 Tx PL on
104 Low Power
105 Medium Power
106 High Power
107 Bump -20
108 Bump -100
109 Bump -500
110 Bump +20
111 Bump +100
112 Bump +500
113 Scan - slow
114 Scan - quick
115 Scan - fast
116 Scan + slow
117 Scan + quick
118 Scan + fast
119 Tune

140 Short status query
210 Send a *

211 Send a #

Not all commands above are supported by all radios. For example radios which don't support
SSB, would not be able to be placed in LSB or USB mode.

2.4.1 Remote Base Login

When authlevel=? is greater than zero, remote 99 is used to define a different dtmf sequence
for each user authorized to use the remote base. The remote base will announce the callsign
as access is granted.

[remote node#]
authlevel = 2 ; Remote base authentication level

; authlevel = O : Anyone can use it
; authlevel = 1 : Requires log in, Waits for Tx key to ask for it
; authlevel = 2 : Requires log in, asks for it automously

[remote-functions| 8xx=remote,99,0K,E ; password

Sample:
9139583 = remote,99,WB6NIL,G ; grant access to Jim (general)
9148351 = remote,99,WA6ZFT,E ; grant access to Steve (extra)

When the remote base is disconnected from the originating node, the user will be logged out.

8 #authlevel=


#authlevel=

DTMF Commands

The LICENSETAG argument is used to enforce tx frequency limits. Need info [txlimits].

10



3 Settings to name other Stanzas

Within the node stanza, some key=value pairs point to other stanzas. This allows nodes on
the same Asterisk/app rpt server to have the same settings (without duplicate entries) or
different settings in some cases. For example the phone patch command may be *6 on one
node, yet *61 on another.

For example:

[1000]
functions=functionsVHF

[1001]
functions=functionsVHF

[1002]
functions=functionsUHF

[functionsVHF]

; Two meter Autopatch up is *6
6=autopatchup,noct=1,farenddisconnect=1,dialtime=20000
O=autopatchdn ; Autopatch down

[functionsUHF]

; 440 Autopatch up is *61
61=autopatchup,noct=1,farenddisconnect=1,dialtime=20000 ; Autopatch up
O=autopatchdn ; Autopatch down

controlstates=
functions=

link functions=
macro=

phone functions=
telemetry=

wait times=

11






4 Node Number Stanza

The node number stanza is the first stanza in rpt.conf.

[1999] ; Replace with your assigned node number

The node number stanza contains the following key/value pairs.

4.1 althangtime—

This controls the length of the repeater hang time when the alternate hang timer is selected
with a control operator function. It is specified in milliseconds.

Sample:

althangtime=4000 ; 4 seconds

4.2 beaconing—

When set to 1 will send the repeater ID at the idtime interval regardless of whether there was
repeater activity or not. This feature appears to be required in the UK, but is probably illegal
in the US.

Sample:

beaconing=1 ;Set to 1 to beacon. Defaults to O

4.3 callerid=

This setting allows the autopatch on the node to be identified with a specific caller ID. The
default setting is as follows

callerid="Repeater" <0000000000>

Note: The value in quotes is the name of the autopatch caller, and the numbers in angle
brackets are the originating telephone number to use.

13



Node Number Stanza

4.4 connpgm— and discpgm—

Runs user defined scripts. Example from !

# Place these lines in rpt.conf for each node:
# connpgm=/home/kyle/swissarmy 1
# discpgm=/home/kyle/swissarmy O

4.5 context—

This setting directs the autopatch for the node to use a specific context in extensions.conf for
outgoing autopatch calls. The default is to specify a context name of radio.

context=radio

4.6 controlstates—=

This setting defines the name of the variable named? control state stanza. Control states are
an optional feature which allows groups of control operator commands to be executed all at
once. To use control states, define an entry in your node stanzas to point to a dedicated control
state stanza like this:

controlstates = controlstates ; points to control state stanza
[controlstates]

0 = rptena,lnkena,apena,totena,ufena,noicd ; Normal operation

1 = rptena,lnkena,apdis,totdis,ufena,noice ; Net and news operation
2 = rptena,lnkdis,apdis,totena,ufdis,noice ; Repeater only operation

The control state stanza® describes these mnemonics.

4.7 duplex—=

The duplex key/value pairs sets the duplex mode for desired radio operation. Duplex mode 2
is the default if none specified.

Duplex Description
Mode

1  https://www.gsl.net/kOkn/swissarmy_debian
2 https://wiki.allstarlink.org/wiki/Structure_of_Config_Files
3 #Control_States_Stanza

14
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eannmode—

Duplex Description
Mode
0 Half duplex with no telemetry tones or hang time. Special Case: Full
duplex if linktolink is set to yes. This mode is preferred when inter-
facing with an external multiport repeater controller. Comment out
idrecording and idtalkover to suppress IDs.
1 Half duplex with telemetry tones and hang time. Does not repeat au-
dio. This mode is preferred when interfacing a simplex node.
2 Full Duplex with telemetry tones and hang time. This mode is pre-
ferred when interfacing a repeater.
3 Full Duplex with telemetry tones and hang time, but no repeated audio.
See details*
4 Full Duplex with telemetry tones and hang time. Repeated audio only
when the autopatch is down.
Sample:
duplex = 0 ; 0 = Half duplex with no telemetry tones or hang time.

4.8 eannmode—=

Sets the Echolink node announcement type, when a node connects:

1 = Say only node number (default)

2 = Say phonetic call sign

3 = Say phonetic call sign and node number

4.9 echolinkdefault—

Sets the Echolink telemetry option.

0 = telemetry output off

1 = telemetry output on

2 = timed telemetry output on command execution and for a short time thereafter

4  https://wiki.allstarlink.org/wiki/Duplex_Mode_3

15


https://wiki.allstarlink.org/wiki/Duplex_Mode_3

Node Number Stanza

3 = follow local telemetry mode

4.10 echolinkdynamic—=

Enables/disables the Echolink telemetry COP command.

0 = disallow users to change current echolink telemetry setting with a COP command

1 = Allow users to change the setting with a COP command

4.11 endchar=

This setting allows the end character used by some control functions to be changed. By default
this is a #. The endchar value must not be the same as the funcchar default or overridden
value.

4.12 erxgain—

Echolink receive gain adjustment in + /- db-volts. Used to balance Echolink recieve audio on
an app_ rpt node.

erxgain = -3

See Echolink How to®

4.13 etxgain=

Echolink transmit gain adjustment in + /- db-volts. Used to balance Echolink transmit audio
on an app_rpt node.

etxgain = 3

See Echolink How to°

4.14 extnodefile=

The extnodefile stanza allows you to set the name of the external node lookup file. The default
value is /var/lib/asterisk/rpt extnodes. This file is used to look up node information

5  https://wiki.allstarlink.org/wiki/Category:How_to
6  https://wiki.allstarlink.org/wiki/Category:How_to

16
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extnodes—

when linking to other nodes. It is also used to validate nodes that are connecting to your
node.

extnodefile=/var/lib/asterisk/rpt_extnodes

The default file is automatically updated using the node update script or the asl-node-diff
script.

The extnodefile stanza supports multiple file names. In some cases, you may want the default
file along with a static locally maintained node file. Multiple file names can be entered by
separating them with a comma. A maximum of 100 external files can be specified.

extnodefile=/var/lib/asterisk/rpt_extnodes,/var/lib/asterisk/myrpt_extnodes

If a custom extnodefile is used, it must have the section header [extnodes] or a custom header
as described in extnodes’

This stanza does not appear in the default rpt.conf

4.15 extnodes=

The extnodes stanza allows you to set the section name used for [extnodes|in the
rpt_extnodes file. The default value is extnodes. This translates to [extnodes] section
header.

extnodes=myextnodes

In this example, you would need to configure the section |[myextnodes| in your custom
rpt__extnodes files. app_rpt will no longer look for a [extnodes| section header for this node,
it will look for [myextnodes| instead.

See the extnodefile® for more information on how the extnodes section is used.

This stanza does not appear in the default rpt.conf

4.16 funcchar—

This setting can be used to change the default function starting character of * to something
else. Please note that the new value chosen must not be the same as the default or overridden
value for endchar—.

7 #extnodes=
8 #extnodefile=
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Node Number Stanza

4.17 functions—=

This names (points to)? the function stanza!.
Sample:
functions = functionsUHF ; pointer to 440 repeater functions stanza
4.18 GUI
Key Valid Values Default
guilinkdefault 0 = telemetry output off, 1 = telemetry output on, 2 = 1
timed telemetry output on command execution and for a
short time thereafter, 3 = follow local telemetry mode
guilinkdynamic | 0 = disallow users to change the gui telemetry setting with | 1
a COP command, 1 = Allow users to change the setting
with a COP command

9 https://wiki.allstarlink.org/wiki/Structure_of_Config Files#Settings_to_name_other_

Stanzas

10 #Functions_Stanza

18
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5 Function Classes

Function classes are names for categories of functions.

defined. They are described in the table below:

There are several function classes

Class Description

cop Control operator commands
ilink Internet linking commands
status User Status Commands
autopatchup Autopatch up commands
autopatchdn Autopatch down commands
remote Remote base commands
macro Command Macros

Most of the above command classes require a function method and possibly one or more

additional command parameters. Function methods are discussed next.

19






6 Function Methods

Function methods are numbers which identify a specific function to execute within a function
class. Function Methods are optional and in some cases should be omitted (Such as with the
autopatchup method) A complete and up-to-date description of all functon methods can be
found in the app rpt.c source file. Some function methods are shown below as an example
below:

1 - Force ID (global)

2 - Give Time of Day (global)

3 - Give software Version (global)
11 - Force ID (local only)

12 - Give Time of Day (local only)

21






7 Function Options

Some Function Methods can take function options. These are specified after the Function
Method separated with commas. Not all commands require or take Function options. An
example of a method which can accept Function Options is the autopatchup method.

23






8 Putting it all Together

A small excerpt from the function stanza of rpt.conf is hown below.

[functions]
1=ilink,1 ; Specific link
disconnect
6=autopatchup,noct=1,farenddisconnect=1,dialtime=2000 ; Autopatch up

The above example contains DTMF functions with all of the parameters discussed on previous
pages.
In the above example:

e *1 followed by a node number disconnects a specific link. The function class is ilink and the
function method is 1

e *6 followed by a phone number brings up the autopatch with the function options specified.
Note that there is no function method defined, but there are function options present.

8.1 hangtime=

This controls the length of the repeater hang time. It is specified in milliseconds.

Sample:

hangtime = 1000 ;Set hang time for 1 second

8.2 holdofftelem—

This node stanza configuration key forces all telemetry to be held off until a local user on the
receiver or a remote user over a link unkeys. There is one exception to this behavior: When
an ID needs to be sent and there is activity coming from a linked node.

Sample:

holdofftelem = 1 ;Set to 1 to hold off. Default is O

8.3 telemdefault—=

telemdefault = 0 = telemetry output off, 1 = telemetry output on, 2 = timed
telemetry output on command execution and for a short time thereafter. Default

25



Putting it all Together

is 1

8.4 telemdynamic—=

telemdynamic = O = disallow users to change the local telemetry setting with a
COP command, 1 = Allow users to change the setting with a COP command. Default
is 1

8.5 phonelinkdefault—

phonelinkdefault = 0 = telemetry output off, 1 = telemetry output on, 2 = timed
telemetry output on command execution and for a short time thereafter, 3 =
follow local telemetry mode Default is 1

8.6 phonelinkdynamic=

phonelinkdynamic = 0 = disallow users to change phone telemetry setting with a
COP command, 1 = Allow users to change the setting with a COP command Default
is 1

8.7 idrecording—

The identifier message is stored in the node stanza using the idrecording key. It can be changed
to a different call sign by changing the value to something different. The value can be either
a morse code identification string prefixed with [i, or the name of a sound file containing a
voice identification message. When using a sound file, the default path for the sound file is
/var/lib/asterisk /sounds.

Sample:

idrecording = |iwa6zft/r ; Morse Code ID

or

idrecording = /var/lib/asterisk/sounds/myid ; Voice ID

Note: 1D recording files must have extension gsm,ulaw,pcm, or wav. The extension is left
off when it is defined as the example shows above. File extensions are used by Asterisk to
determine how to decode the file. All ID recording files should be sampled at 8KHz. See
Recording audio files!

1 https://wiki.allstarlink.org/wiki/Recording_Audio_Files
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idtalkover—

8.8 idtalkover—=

The ID talkover message is stored in the node stanza using the idtalkover setting. The purpose
of idtalkover is to specify an alternate ID to use when the ID must be sent over the top of a
user transmission, This can be a shorter voice ID or an ID in morse code. The value can be
either a morse code identification string prefixed with [i, or the name of a sound file containing
a voice identification message. When using a sound file, the default path for the sound file is
/var/lib/asterisk /sounds. Example usages are as follows:

Sample:

idtalkover = |iwa6zft/r ; Morse Code ID

or

idtalkover = /var/lib/asterisk/sounds/myid ; Voice ID

Note: ID recording files must have extension gsm,ulaw,pcm, or wav. The extension is left
off when it is defined as the example shows above. File extensions are used by Asterisk to
determine how to decode the file. All ID recording files should be sampled at 8KHz. See
Recording audio files?

8.9 inxlat=

The inxlat setting allows complete remapping of the funcchar and endchar digits to different
digits or digit sequences. inxlat acts on the digits received by the radio receiver on the node.

Format: inxlat = funchars,endchars,passchars,dialtone
where:

e funcchars is the digit or digit sequence to replace funcchar

e endchars is the digit or digit sequence to replace endchar

e passchars are the digits to pass through (can be used to block certain digits)
e dialtone is optional. Set to Y for dial tone on successful funcchars.

Sample:

inxlat = #56,#57,0123456789ABCD ; string xlat from radio port to sys

8.10 link_functions:

This names (points to)? the link functions stanza.

2 https://wiki.allstarlink.org/wiki/Recording_Audio_Files
https://wiki.allstarlink.org/wiki/Structure_of_Config Files#Settings_to_name_other_
Stanzas
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Putting it all Together

The link functions setting directs the node to use a particular function stanza for functions
dialed by users accessing the node via a link from another node. The traditional default is to
point it to a function stanza named "functions”.

Sample:

link_functions = functions ; pointer to the Link Function stanza

8.11 linkmongain—

Link Monitor Gain adjusts the audio level of monitored nodes when a signal from another node
or the local receiver is received. If linkmongain is set to a negative number the monitored audio
will decrease by the set amount in db. If linkmongain set to a positive number monitored audio
will increase by the set amount in db. The value of linkmongain is in db. The default value is
0 db.

Sample:

linkmongain = -20 ; reduce link volume 20dB

8.12 linktolink—

When operating in duplex mode 0, this forces the radio interface to operate in full duplex
mode, but keeps all the other duplex mode 0 semantics. This is used when a radio interface is
connected to a multiport analog repeater controller. The linktolink= key can take two values:
yes or no.

Sample:

linktolink = yes ; set to yes to enable. Default is no.

8.13 linkunkeyct—=

The linkunkeyct setting selects the courtesy tone to send when a connected remote node
unkeys. The default is no courtesy tone when a remote node unkeys.

Sample:

linkunkeyct = ct8 ; use courtesy tone 8
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macro—

8.14 macro=

The marco key/value points to by the Macro Stanza* key/value pair. Macros are DTMF
shortcuts.

Sample:

macro=macro ; use stanza names 'macros'

[macro]

1 = %x32000%32001 ; connect to nodes 2000 and 2001
8.15 nodes—

The nodes stanza allows you to set the section name used for [nodes] in rpt.conf. The default
value is nodes. This translates to [nodes] section header.

nodes=mynodes

In this example, you would need to configure the section [mynodes| in rpt.conf. app rpt will
no longer look for a [nodes| section header for this node, it will look for [mynodes| instead.

See the Nodes Stanza® for more information on how the nodes section is used.

This stanza does not appear in the default rpt.conf

8.16 nounkeyct—

The nounkeyct node stanza key completely disables the courtesy tone. This is useful for
eliminating TX time in applications using simplex uplinks to repeaters on the repeater pair
itself. This practice is strongly discouraged.

Sample:

nounkeyct = yes ; :(

8.17 politeid=

The politeid setting specified the number of milliseconds prior to the end of the id cycle where
the controller will attempt to play the ID in the tail when a user unkeys. If the controller
does not get a chance to send the ID in the tail, the ID will be played over the top of the user
transmission. Optional, default 30000.

Sample:

4 #Macro_Stanza
5 #Nodes_Stanza
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#Macro_Stanza
#Nodes_Stanza

Putting it all Together

politeid = 30000 ; 30 seconds

8.18 propagate dtmf—

Takes either yes or no. When set to yes, DTMF will be regenerated from out-of-band signalling
or from from the receiver dtmf decoder whenever a function start character is NOT detected
and command decoding has not begun. When set to no, no tones will be regenerated. The
default for this setting is no. This setting is meant to be used in conjunction with linktolink,
inxlat, and outxlat when interfacing a radio port to a multiport analog repeater controller on
an RF-linked system.

Sample:

propagate_dtmf = no

Note: There is a separate setting propagate phonedtmf for use by dial-in (phone and dphone)
users.

8.19 remotect=

The remotect setting allows the selection of the remote linked courtesy tone so that the users
can tell there is a remote baseS connected locally.

Sample:

remotect = ct3 ; use courtesy tone 3

8.20 rxburstfreq—=

If rx tone burst operation is desired, specify the frequency in hertz of the desired tone burst.
Setting to 0 (or not specifying) indicates no tone burst operation.

Sample:

rxburstfreq = 1000

8.21 rxburstthreshold—=

In rx toneburst mode, specifies the minimum signal to noise ratio in db that qualifies a valid
tone. Defaults to 16 (db).

https://wiki.allstarlink.org/index.php?title=Category:Remote_Base&action=edit&
redlink=1
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rxbursttime—

8.22 rxbursttime—

For rx toneburst operation, specifies minimum amount of time that tone needs to be valid for
recognition (in milliseconds). Defaults to 250.

8.23 rxchannel—

The rxchannel key/value pair selects the radio interface. There must be one (and only one)
rxchannel per node. The selections are:

Value Description

dahdi/pseudo No radio, used for hubs
SimpleUSB /usb 1999 SimpleUSB (limited DSP)”
Radio/usb 1999 USBRadio (full DSP)®
voter /1990 RTCM?

Pi/1 Raspberry Pi PiTA
Dahdi/1 PCI Quad card

Beagle/1 BeagleBoard
USRP/127.0.0.1:34001:32001 | GNU Radio interface USRP

Sample:

rxchannel = dahdi/pseudo ; No radio (hub)

Note: This is selecting what is known as (in Asterisk terminology) the channel driver.

8.24 scheduler—=

This setting defines the scheduler stanza. The scheduler is used to execute commands at a
particular time.

Sample:

scheduler = schedule ; name scheduler to 'schedule'

[schedule]

8.25 sleeptime—

This sets the inactivity period in seconds for no signal on the repeater receiver before the
system goes to sleep.

7 https://wiki.allstarlink.org/wiki/SimpleUSB_Channel_Driver
8  https://wiki.allstarlink.org/wiki/Usbradio.conf
9  https://wiki.allstarlink.org/wiki/Voter.conf
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Putting it all Together

Sample:

sleeptime = 300 ; go to sleep after 5 mins of no activity

8.26 startup macro—

The startup macro is executed once on system startup. Each node can have one startup
macro defined in its node stanza.

Sample:

startup_macro = *31000 *31001 *31002 ; Connect to 1000, 1001 and 1002 at
startup

One string of one or multiple commands executed in order. Note that this line of commands
does NOT terminate with a # like a normal macro. And you can call any number of regular
macros with it.

8.27 tailmessagelist—=

The tailmessagelist setting allows a comma separated list of audio files to be specified for the
tail message function. The tail messages will rotate from one to the next until the end of the
list is reached at which point the first message in the list will be selected. If no absolute path
name is specified, the directory var/lib/asterisk/sounds will be searched for the sound file.
The file extension should be omitted.

Sample:

tailmessagelist = welcome,clubmeeting,wx ; rotate 3 tail messages

Note: 1D recording files must have extension gsm,ulaw,pcm, or wav. The extension is left
off when it is defined as the example shows above. File extensions are used by Asterisk to
determine how to decode the file. All ID recording files should be sampled at 8KHz. See
Recording audio files'’

8.28 tailmessagetime—

This sets the amount of time in milliseconds between tail messages. Tail Messages are played
when a user unkeys on the repeater input at the point where the hang timer expires after the
courtesy tone is sent.

Sample:

10 https://wiki.allstarlink.org/wiki/Recording_Audio_Files
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tailsquashedtime=

tailmessagetime = 900000 ; 15 minutes between tail messages

8.29 tailsquashedtime—

If a tail message is "squashed” by a user keying up over the top of it, a separate time value
can be loaded to make the tail message be retried at a shorter time interval than the standard
tailmessagetime= setting. The tailsquashedtime= setting takes a value in milliseconds.

Sample:

tailsquashedtime = 300000 ; 5 minutes

8.30 totime=

This defines the time out timer interval. The value is in milliseconds. The default value is
180000.

Sample:

totime = 180000 ; Repeater timeout 3 minutes

Related: COP Commands 7 and 8! and controlstates='2 and Control States Stanza'?

8.31 unlinkedct=

The unlinkedct setting selects the courtesy tone to be used when the system has no remote
nodes connected and is operating as a standalone repeater.

Sample:

unlinkedct = ct2 ; use courtesy tone 2

8.32 wait-times—

Wait-times points to the Wait Times Stanza'?.
Sample:
wait-times = wait-times ; name wait-times to 'wait-times'

11 #COP_Commands

12 #controlstates=

13 #Control_States_Stanza
14 #Wait_Times_Stanza
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9 Functions Stanza

The functions stanza is a named stanza pointed to! by the function=2 key/value pair. Func-
tions within this stanza are used to decode DTMF commands when accessing the node from
its receiver. This stanza is typically named 'functions'.

Sample:

functions = functions ; name the functions stanza 'functions'

[functions]

See DTMF Commands? for the list of functions available.

https://wiki.allstarlink.org/wiki/Structure_of_Config Files#Settings_to_name_other_

Stanzas
2 #functions=

3 #DTMF_Commands
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10 Link Functions Stanza

The link functions stanza is a named stanza pointed to' by the link function=2 key/value
pair. Functions within this stanza are used decode DTMF commands when accessing the node
via a link from another node. The traditional usage is to point link functions= to the same
stanza as named by functions=?3 thereby having functions from a linked node and from the

local node the same.

Sample:

functions = functions ; name the functions stanza 'functions'
link_functions = functions ; use the same stanza

[functions]

If a different set of either limited or more capable functions is desired:

functions = functions ; name the functions stanza 'functions'
link_functions = my_link_functions ; use a different stanza
[functions]

[my_link_functions]

See DTMF Commands? for the list of functions available.

Stanzas
#link_functions=

#functions=
#DTMF _Commands

= w N =

https://wiki.allstarlink.org/wiki/Structure_of_Config Files#Settings_to_name_other_
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11 Phone Functions Stanza

The phone functions stanza is a named stanza pointed to! by the phone _function=2 key/value
pair. Functions within this stanza are used decode DTMF commands when accessing the node
from a telephone. The traditional usage is to point phone functions= to the same stanza as
named by functions=2 thereby having functions from a phone and from the local node the
same.

Sample:

functions = functions ; name the functions stanza 'functions'
phone_functions = functions ; use the same stanza

[functions]

If a different set of either limited or more capable functions is desired:

functions = functions ; name the functions stanza 'functions'
phone_functions = my_phone_functions ; use a different stanza
[functions]

[my_phone_functions]

See DTMF Commands? for the list of functions available.

https://wiki.allstarlink.org/wiki/Structure_of_Config Files#Settings_to_name_other_

Stanzas
#phone_functions=

#functions=
#DTMF _Commands

= w N =
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12 Macro Stanza

The marco stanza is named stanza pointed to by the macro—=' key/value pair. Macros are
DTMEF shortcuts.

Sample:

macro=macro ; use stanza names 'macros'’

[macro]

1 = *32000%32001 ; connect to nodes 2000 and 2001

Full Macro Use And Format?

1 #macro=
2 https://wiki.allstarlink.org/index.php?title=Macro_use_and_format&modqueued=1
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13 Tonemacro Stanza

[tonemacro|
100.0=*671
PL Tone — macro to execute

Full toneacro Use and Format®

1 https://wiki.allstarlink.org/wiki/Tonemacro_use_and_format

43


https://wiki.allstarlink.org/wiki/Tonemacro_use_and_format




14 Remote Base Stanza

Here are key /value pairs! required to configure a remote base.

14.1 authlevel—=

The authlevel= key is used to enable or disable login requirements for a remote base.

e authlevel=0 Disables all access control (not recommended, unsecured)
e authlevel=1 Enables access control, and waits for key up before prompting for the access

code

e authlevel=2 Enables access control, and prompts for the access code at the time of connec-
tion

Sample:

autllevel = 0 ; allow all comers

14.2 civaddr=

civaddr= is used with ICOM band radios to set the CIV address. The value is a 2 digit
hexadecimal number. If this key is not specified, then the CIV address will be set to the
default of 88.

Sample:

civaddr = 98 ; set CIV to 98

14.3 Remote Base functions—

functions= is a pointer to a remote base function stanza.

Sample:

functions = functions-remote ; name the functions stanza 'functions-remote'

[functions-remote]

1 https://wiki.allstarlink.org/wiki/Structure_of_Config_Files
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Remote Base Stanza

See Remote Base Functions Stanza?.

14.4 ioaddr=

ioaddr= refers to a parallel port I/O address. It is specified as a hexadecimal number with a
0x prefix. The parallel port is used when the Doug Hall RBI-1 interface is employed.

Sample:

ioaddr = 0x378 ; set RBI-1 /Parallel Port I/0 address

14.5 ioport—=

ioport= sets the serial port. On Linux Systems, these are typically path names to special files
in the /dev directory.

Sample:

ioport = /dev/ttyS1 ; Linux coml

14.6 Remote Base phone functions—

phone functions= is a pointer to a remote base phone function stanza. It is equivalent to
phone functions in the Phone Functions Stanza® but provides a separate set of commands.

Sample:

phone_functions = functions-remote

14.7 remote—=

remote= sets the type of radio. It also ensures that the node will be defined as a remote base
node and not a standard node.

Sample:

remote = xcat ; set xcat interface
Radio Value Comments
Dumb y Use for single channel remote base radios
FT-897 ft897 Must specify serial port using ioport=

2 #Remote_Base_Functions_Stanza
3 #Phone_Functions_Stanza
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#Remote_Base_Functions_Stanza
#Phone_Functions_Stanza

remote inact timeout—=

Radio Value Comments

TMG-707 kenwood Must specify serial port using ioport=

1C-706 ic706 Must specify serial port using ioport=. Must specify civaddr
using civaddr=

TM-271 tm271 Must specify serial port using ioport=

Syntor Xcat | xcat Must specify serial port using ioport=. Must specify civaddr
using civaddr=

Doug Hall rbi Requires Parallel Port Address *

14.8 remote inact timeout—

Specifies the amount of time without keying from the link. Set to 0 to disable timeout.

Sample:

remote_inact_timeout = 0 ; do not time out

14.9 remote timeout—

Session time out for remote base. Set to 0 to disable.

Sample:

remote_timeout = 0 ; do not timeout

14.10 remote timeout warning—
14.11 remote timeout freq—

14.12 Remote Base rxchannel—=

This should contain the name of a usb radio interface which has been defined in usbradio.conf®
or a zaptel interface number if using a Quad Radio PCI Card.

Sample:

rxchannel = usbRadio/usb1l

4 https://wiki.allstarlink.org/wiki/Remote_Base:_Doug_Hall_RBI-1
5  https://wiki.allstarlink.org/wiki/Usbradio.conf
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Remote Base Stanza

14.13 Sample Remote Configuration

[1234]
; Rx audio/signaling channel

rxchannel = Radio/usb

; Serial port for control
ioport = /dev/ttyS1

; Radio Type
remote = ft897

; Function list from link
functions = functions-remote

; Function list from phone
phone_functions = functions-remote

; Authorization level
authlevel = 0
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15 Nodes Stanza

The [nodes] stanza is a list of nodes, their IP addresses, port and "NONE” for non-remote base
nodes. The nodes stanza is used to identify which node is mapped to which Internet call and
to determine the destination to send the call to. If you are using automatic update for Allstar
link (public) nodes, no Allstar link nodes should be defined here. Only place a definition for
your local nodes, and private (off of allstar link) nodes or nodes behind the same NAT router
here.

Sample:

[nodes]

1000 = radio©127.0.0.1/1000,NONE ; Private hub on this server

1001 = radio@host.domain.com/1001,NONE ; Private node on another server
2501 = radio@127.0.0.1/2501,NONE ; Public node on this server
2502 = radio@127.0.0.1/2502,NONE ; Another public node on this
server

2503 = radio@192.168.1.20:4570/2503,NONE ; Public node behind the same NAT
router

The |nodes| stanza performs a function similar to an OS hosts file. When looking up node
information, app rpt looks in the [nodes| stanza first then searches (what could be called the
Allstar DNS) the /var/lib/asterisk/rpt_extnodes file.
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16 Telemetry Stanza

This stanza is named by the telemetry= key/value pair. Telemetry entries can be shared across
all nodes on the Asterisk/app rpt server, or defined for each node. Can be a tone sequence,
morse string, or a file as follows:

e |t - Tone escape sequence:

e Tone sequences consist of 1 or more 4-tuple entries (freql, freq2, duration, amplitude).
Single frequencies are created by setting freql or freq2 to zero.

|m - Morse escape sequence:

e Sends Morse code at the telemetry amplitude and telemetry frequency as defined
in the [morse| section. Follow with an alphanumeric string.

li - Morse ID escape sequence:

e Sends Morse code at the ID amplitude and ID frequency as defined in the [morse]
section. Follow with an alphanumeric string.

Path to sound file:

e Specify the path to a sound file on the server. Do not include file extension.

Sample:

[telemetry]

ct1=1t(350,0,100,2048) (500,0,100,2048) (660,0,100,2048)
ct2=|t(660,880,150,2048)
ct3=1t(440,0,150,4096)
ct4=1t(550,0,150,2048)
ctd=|t(2475,0,250,768)
ctb=1t(660,0,150,2048)
ct6=[t(880,0,150,2048)
ct7=1t(660,440,150,2048)
ct8=[t(700,1100,150,2048)
ct9=/path/to/sound/filewithoutextion;

;remotetx=|t(1633,0,50,3000) (0,0,80,0) (1209,0,50,3000) ;
remotetx=|t(880,0,150,2048)

remotemon=|t(1209,0,50,2048)

cmdmode= |t (900,903,200,2048)
functcomplete=|t(1000,0,100,2048) (0,0,100,0) (1000,0,100,2048)
patchup=rpt/callproceeding

patchdown=rpt/callterminated

What the numbers mean,
(000,000,010,000)
| | | e amplitude
| | [ duration
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17 Morse Stanza

Morse code parameters, these are common to all nodes on a given Asterisk/app rpt server.

Sample:

[morse]

speed = 20
frequency = 900
amplitude = 4096
idfrequency = 746
idamplitude = 768

; Approximate speed in WPM
; Morse
; Morse
; Morse
; Morse

Telemetry Frequency
Telemetry Amplitude
ID Frequency
ID Amplitude
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18 Wait Times Stanza

This stanza is named by the wait-times=" key/value pair. The wait time stanza is used to set
delay time between various node actions and their response. Values are in milliseconds.

Sample:

wait-times = wait-times ; name the stanza 'wait-times'
[wait-times]

telemwait = 2000

idwait = 500

unkeywait = 2000
calltermwait = 2000

1 #wait-times=
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19 Remote Base Memory Stanza

Remote base memories are in the format of:
memory = rxfreq,plfreq,txpower,offset,tone

Sample:

[memory]

00 = 146.580,100.0,m
01 = 147.030,103.5,m+t
02 = 147.240,103.5,m+t
03 = 147.765,79.7,m-t
04 = 146.460,100.0,m
05 = 146.550,100.0,m






20 Control States Stanza

There are several predefined nmemonics (keywords) used in the [controlstates| stanza to enable
and disable the various features of the controller. These nmemonics correspond to the control
operator command to be executed and most of these are the same groups of letters sent back
when a single control operator command is executed on the controller.

Nmemonic Description COP Method
rptena Repeater Enable 2
rptdis Repeater Disable 3
totena Timeout Timer Enable 7
totdis Timeout Timer Disable 8
apena Autopatch Enable 9
apdis Autopatch Disable 10
Inkena Link Enable 11
Inkdis Link Disable 12
skena Scheduler Enable 15
skdis Scheduler Disable 16
ufena User Functions Enable 17
ufdis User Functions Disable 18
atena Alternate Hangtime Enable 19
atdis Alternate Hangtime Disable 20
noice No Incoming Connections Enable 49
noicd No Incoming Connections Disable 50
slpen Sleep Mode Enable 51
slpds Sleep Mode Disable 52

99






21 Schedule Stanza

The scheduler can execute commands at certain times. For example for a net on Tuesday
nights at 8 PM.

Sample:

scheduler=schedule ; name the stanza 'schedule'

[schedule]

;dtmf_function = m h dom mon dow ; ala cron, star is implied
2 =00 00 * * * ; at midnight every day, execute macro 2.

Scheduler Details!

1 https://wiki.allstarlink.org/wiki/Scheduler_(ASL_System)
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22 DAQ List Stanza
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23 Meter Faces Stanza
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e LGPL: GNU Lesser General Public License. http://www.gnu.org/licenses/1lgpl.
html

e PD: This image is in the public domain.

e ATTR: The copyright holder of this file allows anyone to use it for any purpose, pro-
vided that the copyright holder is properly attributed. Redistribution, derivative work,
commercial use, and all other use is permitted.

e EURO: This is the common (reverse) face of a euro coin. The copyright on the design
of the common face of the euro coins belongs to the European Commission. Authorised
is reproduction in a format without relief (drawings, paintings, films) provided they are
not detrimental to the image of the euro.

e LFK: Lizenz Freie Kunst. http://artlibre.org/licence/lal/de

e CFR: Copyright free use.
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e EPL: Eclipse Public License. http://www.eclipse.org/org/documents/epl-v10.php

Copies of the GPL, the LGPL as well as a GFDL are included in chapter Licenses!. Please
note that images in the public domain do not require attribution. You may click on the image
numbers in the following table to open the webpage of the images in your webbrower.

1 Chapter 26 on page 75
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26 Licenses

26.1 GNU GENERAL PUBLIC LICENSE

Version 3, 29 June 2007

Copyright © 2007 Free Software Foundation, Inc. <http://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies of this
license document, but changing it is not allowed. Preamble

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

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

When we speak of free software, we are referring to freedom, not price.
Our General Public Licenses are designed to make sure that you have
the freedom to distribute copies of free software (and charge for them if
you wish), that you receive source code or can get it if you want it, that
you can change the software or use pieces of it in new free programs, and
that you know you can do these things.

To protect your rights, we need to prevent others from denying you these
rights or asking you to surrender the rights. Therefore, you have certain
responsibilities if you distribute copies of the software, or if you modify
it: responsibilities to respect the freedom of others.

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

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

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

Some devices are designed to deny users access to install or run modified
versions of the software inside them, although the fe can do

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
implementation is available to the public in source code form. A “Major
Component”, in this context, means a major essential component (ker-
nel, window system, and so on) of the specific operating system (if any)
on which the executable work runs, or a compiler used to produce the
work, or an object code interpreter used to run it.

The “Corresponding Source” for a work in object code form means all the
source code needed to generate, install, and (for an executable work) run
the object code and to modify the work, including scripts to control those
activities. However, it does not include the work’s System Libraries, or
general-purpose tools or generally available free programs which are used
unmodified in performing those activities but which are not part of the
work. For example, Corresponding Source includes interface definition
files associated with source files for the work, and the source code for
shared libraries and dynamically linked subprograms that the work is
specifically designed to require, such as by intimate data communication
or control flow between those subprograms and other parts of the work.

The Corresponding Source need not include anything that users can re-
generate automatically 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 copy-
right on the Program, and are irrevocable provided the stated conditions
are met. This License explicitly affirms your unlimited permission to run
the unmodified Program. The output from rumning a covered work is
covered by this License only if the output, given its content, constitutes
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 con-
vey, without conditions so long as your license otherwise remains in force.
You may convey covered works to others for the sole purpose of having
them make modifications exclusively for you, or provide you with facili-
ties for running those works, provided that you comply with the terms of
this License in conveying all material for which you do not control copy-
right. Those thus making or running the covered works for you must do
so exclusively on your behalf, under your direction and control, on terms
that prohibit them from making any copies of your copyrighted material
outside their relationship with you.

Conveying under any other circumstances is
the conditions stated below. Sublicensing
makes it unnecessary. 3. Protecting Users
Ci fon Law.

permitted solely under
not allowed; section 10
Legal Rights From Anti-

so0. This is fandamentally incompatible with the aim of protecting users’
freedom to change the software. The systematic pattern of such abuse
occurs in the area of products for individuals to use, which is prec
where it is most unacceptable. Therefore, we have designed this version
of the GPL to prohibit the practice for those products. If such prob-
lems arise substantially in other domains, we stand ready to extend this
provision to those domains in future versions of the GPL, as needed to
protect the freedom of users.

Finally, every program is threatened constantly by software patents.
States should not allow patents to restrict development and use of soft-
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 effectively proprietary. To prevent this, the GPL assures that
patents cannot be used to render the program non-free.

The precise terms and conditions for copying, distribution and modifi-

cation follow. TERMS AND CONDITIONS 0. Definitions.
“This License” refers to version 3 of the GNU General Public License.

“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 Li
cense. Each licensee is addressed as “you”. “Licensees” and “recipients”
may be individuals or organizations.

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

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

To “propagate” a work means to do anything with it that, without per-
mission, would make you directly or secondarily liable for infringement
under applicable copyright law, except executing it on a computer or
modifying a private copy. Propagation includes copying, distribution
(with or without modification), making available to the public, and in
some countries other activities as well.

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

An interactive user interface displays “Appropriate Legal Notices” to the
extent that it includes a convenient and prominently visible feature that
(1) displays an appropriate copyright notice, and (2) tells the user that
there is no warranty for the work (except to the extent that warranties
are provided), that licensees may convey the work under this License,
and how to view a copy of this License. If the interface presents a list of
user commands or options, such as a menu, a prominent item in the list
meets this criterion. 1. Source Code.

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

A “Standard Interface” means an interface that either is an official stan-
dard defined by a recognized standards body, or, in the case of interfaces
specified for a particular programming language, one that is widely used
among developers working in that language.

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

No covered work shall be deemed part of an effective technological mea-
sure under any applicable law fulfilling obligations under article 11 of the
WIPO copyright treaty adopted on 20 December 1996, or similar laws
of such measures.

or restricting

When you convey a covered work, you waive any legal power to forbid
circumvention of technological measures to the extent such circumven-
tion is effected by exercising rights under this License with respect to the
covered work, and you disclaim any intention to limit operation or mod-
ification of the work as a means of enforcing, against the work’s users,
your or third parties’ legal rights to forbid circumvention of technological
measures. 4. Conveying Verbatim Copies.

You may convey verbatim copies of the Program’s source code as you
receive it, in any medium, provided that you conspicuously and appropri-
ately publish on each copy an appropriate copyright notice; keep intact
all notices stating that this License and any non-permissive terms added
in accord with section 7 apply to the code; keep intact all notices of the
absence of any warranty; and give all recipients a copy of this License
along with the Program.

You may charge any price or no price for each copy that you convey, and
you may offer support or warranty protection for a fee. 5. Conveying

Modified Source Versions.

You m: a work based on the Program, or the modifications to
produce it from the Program, in the form of source code under the terms
of section 4, provided that you also meet all of these conditions:

* a) The work must carry prominent notices stating that you modified it,
and giving a relevant date. * b) The work must carry prominent notices
stating that it is released under this License and any conditions added
under section 7. This i modifies the in section
4 to “keep intact all notices™. * ¢) You must license the entire 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 section
7 additional 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 interactive user
interfaces, each must display Appropriate Legal Notices; however, if the
Program has interactive interfaces that do not display Appropriate Legal
Notices, your work need not make them do so.

A compilation of a covered work with other separate and independent
works, which are not by their nature extensions of the covered work, and
which are not combined with it such as to form a larger program, in or
on a volume of a storage or distribution medium, is called an “aggregate”
if the compilation and its resulting copyright are not used to limit the
access or legal rights of the compilation’s users beyond what the indi-
vidual works permit. Inclusion of a covered work in an aggregate does
not cause this License to apply to the other parts of the aggregate. 6.
Conveying Non-Source Forms.

You may convey a covered work in object code form under the terms of
sections 4 and 5, provided that you also convey the machine-readable
Corresponding Source under the terms of this License, in one of these
way:

* a) Convey the object code in, or embodied in, a physical product
(including a physical distribution medium), accompanied by the Corre-
sponding Source fixed on a durable physical medium customarily used
for software interchange. * b) Convey the object code in, or embodicd
in, a physical product (including a physical distribution medium), ac-
companied by a written offer, valid for at least three years and valid for
as long as you offer spare parts or customer support for that product
model, to give anyone who possesses the object code either (1) a copy

of the Corresponding Source for all the software in the product that is
covered by this License, on a durable ph; medium customarily used
for software interchange, for a price no more than your reasonable cost
of physically performing this conveying of source, or (2) access to copy
the Corresponding Source from a network server at no charge. * ¢) Con-
vey individual copies of the object code with a copy of the written offer
to provide the Corresponding Source. This alternative is allowed only
occasionally and noncommercially, and only if you received the object
code with such an offer, in accord with sub: on 6b. * d) Convey the
object code by offering access from a designated place (gratis or for a
charge), and offer equivalent access to the Corresponding Source in the
same way through the same place at no further charge. You need not
require recipients to copy the Corresponding Source along with the ob-
ject code. If the place to copy the object code is a network server, the
Corresponding Source may be on a different server (operated by you or
a third party) that supports equivalent copying facilities, provided you
maintain clear directions next to the object code saying where to find
the Corresponding Source. Regardless of what server hosts the Corre-
sponding Source, you remain obligated to ensure that it is available for
as long as needed to satisfy these requirements. * ¢) Convey the object
code using peer-to-peer transmission, provided you inform other peers
where the object code and Corresponding Source of the work are being
offered to the general public at no charge under subsection 6d.

A separable portion of the object code, whose source code is excluded
from the Corresponding Source as a System Library, need not be in-
cluded in conveying the object code work.

A “User Product” is cither (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 incorpora-
tion into a dwelling. In determining whether a product is a consumer
product, doubtful cases shall be resolved in favor of coverage. For a
particular product received by a particular user, “normally used” refers
to a typical or common use of that class of product, regardless of the
status of the particular user or of the way in which the particular user
actually uses, or expects or is expected to use, the product. A product
isa consumer product regardless of whether the product has substantial
1, industrial or uses, unless such uses represent
gnificant mode of use of the product.

the only s

“Installation Information” for a User Product means any methods, pro-
cedures, ization keys, or other i ion required to install and
execute modified versions of a covered work in that User Product from a
modified version of its Corresponding Source. The information must suf-
fice to ensure that the continued functioning of the modified object code
is in no case prevented or interfered with solely because modification has
been made.

If you convey an object code work under this section in, or with, or
specifically for use in, a User Product, and the conveying oceurs as part
of a transaction in which the right of pc ion and use of the User
Product is transferred to the recipient in perpetuity or for a fixed term
(regardless of how the is ized), the Corr i

Source conveyed under this section must be accompanied by the Instal-
lation Information. But this requirement does not apply if neither you
nor any third party retains the ability to install modified object code on
the User Product (for example, the work has been installed in ROM).

The requirement to provide Installation Information does not include a
requirement to continue to provide support service, warranty, or updates
for a work that has been modified or installed by the recipient, or for
the User Product in which it has been modified or installed. Access to
a network may be denied when the modification itself materially and
adversely affects the operation of the network or violates the rules and
protocols for communication across the network.

Corresponding Source conveyed, and Installation Information provided,
in accord with this section must be in a format that is publicly docu-
mented (and with an implementation available to the public in source
code form), and must require no special password or key for unpacking,
reading or copying. 7. Additional Terms.

“Additional permissions” are terms that supplement the terms of this
License by making exceptions from one or more of its conditions. Ad-
ditional permissions that are applicable to the entire Program shall be
treated as though they were included in this License, to the extent that
they are valid under applicable law. If additional permissions apply only
to part of the Program, that part may be used separately under those
permissions, but the entire Program remains governed by this License
without regard to the additional permissions.

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

Notwithstanding any other provision of this License, for material you
add to a covered work, you may (if authorized by the copyright holders
of that material) supplement the terms of this License with terms:

* a) Disclaiming warranty or limiting liability differently from the terms
of sections 15 and 16 of this License; or * b) Requiring preservation of
specified reasonable legal notices or author attributions in that material
or in the Appropriate Legal Notices displayed by works containing it;
or * ¢) Prohibiting misrepresentation of the origin of that material, or
requiring that modified versions of such material be marked in reason-
able ways as different from the original version; or * d) Limiting the use
for publicity purposes of names of licensors or authors of the material;
or * ¢) Declining to grant rights under trademark law for use of some
trade names, trademarks, or service marks; or * f) Requiring indemnifi-
cation of licensors and anthors of that material by anyone who conveys
the material (or modified versions of it) with contractual assumptions of
liability to the recipient, for any liability that these contractual assump-
tions directly impose on those licensors and authors.

All other non-permissive additional terms are considered “further resl.nc—
tions” within the meaning of section 10. If the Program as you received
it, or any part of it, contains a notice stating that it is governed by
this License along with a term that is a further restriction, you may re-
move that term. If a license document contains a further restriction 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 restriction does not survive such relicensing or

If you add terms to a covered work in accord with this section, you
must place, in the relevant source files, a statement of the additional
terms that apply to those files, or a notice indicating where to find the
applicable terms.

Additional terms, permissive or non-permissive, may be stated in the
form of a separately written license, or stated as exceptions; the above
requirements apply either way. 8. Termination.

You may not propagate or modify a covered work except as expressly
provided under this License. Any attempt otherwise to propagate or
modify it is void, and will automatically terminate your rights under
this License (including any patent licenses granted under the third para-
graph of section 11).

However, if you cease all violation of this License, thon your license from
a particular copyright holder is reinstated (a) provisionally, unless and
until the copyright holder explicitly and finally terminates your license,
and (b) permanently, if the copyright holder fails to notify you of the
violation by some reasonable means prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder is reinstated
permanently if the copyright holder notifies you of the violation by some
reasonable means, this is the first time you have received notice of viola-
tion of this License (for any work) from that copyright holder, and you
cure the violation prior to 30 days after your receipt of the notice.

Termination of your rights under this section does not terminate the
censes of parties who have received copies or rights from you under this
License. If your rights have been terminated and not permanently rein-
stated, you do not qualify to receive new licenses for the same material
under section 10. 9. Acceptance Not Required for Having Copies.

You are not required to accept this License in order to receive or run a
copy of the Program. Ancillary propagation of a covered work occurring
solely as a consequence of 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 actions infringe copyright if you do not accept this License.
Therefore, by modifying or propagating a covered work, you indicate
your acceptance of this License to do so. 10. Automatic Licensing of
Downstream Recipients.

Each time you convey a covered work, the recipient automatically re-
ceives 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 parties with this License.

An “entity transaction” is a transaction transferring control of an organi-
zation, or substantially all assets of one, or subdividing an organization,
or merging organizations. If propagation of a covered work results from
an entity transaction, each party to that transaction who receives a copy
of the work also receives whatever licenses to the work the party’s prede-
cessor in interest had or could give under the previous paragraph, plus a
right to possession of the Corresponding Source of the work from the pre-
decessor in interest, if the predecessor has it or can get it with reasonable
efforts.

You may not impose any further restrictions on the exercise of the rights
granted or affirmed under this License. For example, you may not impose
a license fee, royalty, or other charge for exercise of rights granted under
this License, and you may not initiate litigation (including a cross-claim
or counterclaim in a lawsuit) alleging that any patent claim is infringed
by making, using, selling, offering for sale, or importing the Program or
any portion of it. 11. Patents.

A “contributor” is a copyright holder who authorizes use under this Li-
cense 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 “essential patent claims” are all patent claims owned
or controlled by the contributor, whether already acquired or hereafter
acquired, that would be infringed by some manner, permitted by this
License, of making, nsing, or selling its contributor version, but do not
include claims that would be infringed only as a consequence of further
modification of the contributor version. For purposes of this definition,
“control” includes the right to grant patent sublicenses in a manner con-
ent with the requirements of this License.

Each contributor grants you a non-exclusive, worldwide, royalty-free
patent license under the contributor’s essential patent claims, to make,
use, sell, offer for sale, import and otherwise run, modify and propagate
the contents of its contributor version.

In the following three paragraphs, a “patent license” is any express agree-
ment or lowever not to enforce a patent
(such as an express permission to practice a patent or covenant not to
sue for patent infringement). To “grant” such a patent license to a party
means to make such an agreement or commitment not to enforce a patent
against the party.

If you convey a covered work, knowingly relying on a patent license,
and the Corresponding Source of the work is not available for anyone
to copy, free of charge and under the terms of this License, through a
publicly available network server or other readily accessible means, then
you must either (1) canse the Corresponding Source to be so available,
or (2) arrange to deprive yourself of the benefit of the patent license for
this particular work, or (3) arrange, in a manner consistent with the re-
quirements 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 identifiable patents in that country that you have reason to
believe are valid.

If, pursuant to or in with a single transaction or &

you convey, or propagate by procuring conveyance of, a covered work,
and grant a patent license to some of the parties receiving the covered
work authorizing them to use, propagate, modify or convey a specific
copy of the covered work, then the patent license you grant is automat-
ically extended to all recipients of the covered work and works based on
it.

A patent license is “discriminatory” if it does not include within the scope
of its coverage, prohibits the exercise of, or is conditioned on the non-
exercise of one or more of the rights that are specifically 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 distributing




software, under which you make payment to the third party based on
the extent of your activity of conveying the work, and under which the
third party grants, to any of the parties who would receive the covered
work from you, a discriminatory patent license (a) in connection with
copies of the covered work conveyed by you (or copies made from those
copies), or (b) primarily for and in connection with specific products or
compilations that contain the covered work, unless you entered into that,
arrangement, or that patent license was granted, prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting any
implied license or other defenses to infringement that may otherwise be
available to you under applicable patent law. 12. No Surrender of Oth-
s Freedom.

If conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot convey a
covered work so as to satisfy slmultancouﬂl\ your obligations under this
License and any other pertinent then as a you

will be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number. If the Program
specifies that a certain numbered version of the GNU General Public Li-
cense “or any later version” applies to it, you have the option of following
the terms and conditions either of that numbered version or of any later
version published by the Free Software Foundation. If the Program docs
not specify a version number of the GNU General Public License, you
may choose any version ever published by the Free Software Foundation.

Tf the Program specifies that a proxy can decide which future versions of
the GNU General Public License can be used, that proxy’s public state-
ment of acceptance of a version permanently authorizes you to choose
that version for the Program.

Later license versions may give you additional or different permissions.
However, no additional obligations are imposed on any author or copy-
right holder as a result of your choosing to follow a later version. 15.

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 satisfy both those terms and
this License would be to refrain entirely from conveying the Program.
13. Use with the GNU Affero General Public License.

Notwithstanding any other provision of this License, you have permis-
sion to link or combine any covered work with a work licensed under
version 3 of the GNU Affero General Public License into a single com-
bined work, and to convey the resulting work. The terms of this License
will continue to apply to the part which is the covered work, but the spe-
cial requirements of the GNU Affero General Public License, section 13,
concerning interaction through a network will apply to the combination
as such. 14. Revised Versions of this License.

The Free Software Foundation may publish revised and /or new versions
of the GNU General Public License from time to time. Such new versions

Di - of Warranty.

THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EX-
TENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTH-
ERWISE 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 QUAL-
ITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU.
SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME
THE COST OF ALL NECESSARY SERVICING, REPAIR OR COR-
RECTION. 16. Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR
AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR
ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS THE

26.2 GNU Free Documentation License

Version 1.3, 3 November 2008

Copyright (© 2000, 2001, 2002, 2007, 2008 Free Software Foundation,
Inc. <http://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this
license document, but changing it is not allowed. 0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other
functional and useful document "free” in the sense of freedom: to assure
everyone the effective freedom to copy and redistribute it, with or with-

do not have any title page as such, "Title Page” means the text near the
most prominent appearance of the work’s title, preceding the beginning
of the body of the text.

The "publisher” means any person or entity that distributes copies of the
Document to the public.

A section “Entitled XYZ” means a named subunit of the Document whose
title cither is precisely XYZ or contains XYZ in parentheses following
text that translates XYZ in another language. (Here XYZ stands for
a specific section name mentioned below, such as "Acknowledgements”,
“Dedications”, "Endorsements”, or "History”.) To "Preserve the Title” of

out modifying it, cither or ially. S
this License preserves for the author and publisher a way o set mdn
for their work, while not being
made by others.

nsidered for

This License is a kind of "copyleft”, which means that derivative works of
the document must themselves be free in the same sense. Tt

such a section when you modify the Document means that it remains a
section “Entitled XYZ” according to this definition.

The Document may include Warranty Disclaimers next to the notice
which states that this License applies to the Document. These Warranty
Disclaimers are sidered to be included by reference in this License,

the GNU General Public License, which is a copyleft license designed for
free software.

We have designed this License in order to use it for manuals for free soft-
ware, because free software needs free documentation: a free program
should come with manuals providing the same freedoms that the soft-
ware does. But this License is not limited to software manuals; it can be
used for any textual work, regardless of subject matter or whether it is

but only as regards ming warranties: any other implication that
these Warranty Disclaimers may have is void and has no effect on the
meaning of this License. 2. VERBATIM COPYING

You may copy and distribute the Document in any medium, cither com-
mercially or noncommercially, provided that this License, the copyright
notices, and the license notice saying this License applies to the Docu-
ment are reproduced in all copies, and that you add no other conditions

published as a printed book. We r this License for
works whose purpose is instruction or reference. 1. APPLICABILITY
AND DEFINITIONS

This License applies to any manual or other work, in any medium, that
contains a notice placed by the copyright holder saying it can be dis-
tributed under the terms of this License. Such a notice grants a world-
wide, royalty-free license, unlimited in duration, to use that work under
the conditions stated herein. The "Document”, below, refers to any such
manual or work. Any member of the public is a licensee, and is addressed
as “you”. You accept the license if you copy, modify or distribute the
work in a way requiring permission under copyright law.

A "Modified Version” of the Document means any work containing the
Document or a portion of it, cither copied verbatim, or with modifica-
tions and/or translated into another language.

A "Secondary Section” is a named appendix or a front-matter section of
the Document that deals exclusively with the relationship of the publish-
ers or authors of the Document to the Document’s overall subject (or to
related matters) and contains nothing that could fall directly within that
overall subject. (Thus, if the Document is in part a textbook of math-
ematics, a Secondary Section may not explain any mathematics.) The
relationship could be a matter of historical connection with the subject
or with related matters, or of legal, commercial, philosophical, ethical or
political position regarding them.

The "Invariant Sections” are certain Secondary Sections whose titles are
designated, as being those of Invariant Sections, in the notice that says
that the Document is released under this License. If a section does not fit
the above definition of Secondary then it is not allowed to be desi

to those of this License. You may not use technical measures
to obstruct or control the reading or further copying of the copies you
make or distribute. However, you may accept compensation in exchange
for copics. If you distribute a large enough mumber of copies you must
also follow the conditions in section 3.

You may also lend copies, under the same conditions stated above, and
you may publicly display copies. 3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have
printed covers) of the Document, mumbering more than 100, and the
Document’s license notice requires Cover Texts, you must enclose the
copies in covers that carry, clearly and legibly, all these Cover Texts:
Front-Cover Texts on the front cover, and Back-Cover Texts on the back
cover. Both covers must also clearly and legibly identify you as the pub-
lisher of these copies. The front cover must present the full title with
all words of the title equally prominent and visible. You may add other
material on the covers in addition. Copying with changes limited to the
covers, as long as they preserve the title of the Document and satisfy
these conditions, can be treated as verbatim copying in other respe

If the required texts for either cover are too voluminous to fit legibly,
you should put the first ones listed (as many as fit reasonably) on the
actual cover, and continue the rest onto adjacent pages.

1f you publish or distribute Opaque copies of the Document numbering
more than 100, you must either include a machine-readable Transpar-
ent copy along with each Opaque copy, or state in or with each Opaque
copy a computer-network location from which the general network-using
public has access to download using public-standard network protocols a

as Invariant. The Document may contain zero Invariant Sections. If the
Document does not identify any Invariant Sections then there are none.

The "Cover Texts” are certain short passages of text that are listed, as
Front-Cover Texts or Back-Cover Texts, in the notice that says that the
Document is released under this License. A Front-Cover Text may be at
most 5 words, and a Back-Cover Text may be at most 25 words.

A "Transparent” copy of the Document means a machine-readable copy,
represented in a format whose specification is available to the general
public, that is suitable for revising the document straightforwardly with
generic text editors or (for images composed of pixels) generic paint pro-
grams or (for drawings) some widely available drawing editor, and that is
suitable for input to text formatters or for automatic translation to a va-
riety of formats suitable for input to text formatters. A copy made in an
otherwise Transparent file format whose markup, or absence of markup,
has been arranged to thwart or discourage subsequent modification by
readers is not Transparent. An image format is not Transparent if used
for any substantial amount of text. A copy that is not “Transparent” is
called "Opaque”.

Examples of suitable formats for Transparent copies include plain ASCII
without markup, Texinfo input format, LaTeX input format, SGML or
XML using & publicly available DTD, and standard-conforming simple
HTML, PostScript or PDF designed for human modi

complete T copy of the Document, free of added material. I
you use the latter option, you must take reasonably prudent steps, when
you begin distribution of Opaque copies in quantity, to ensure that this
Transparent copy will remain thus ble at the stated location un-
til at least one year after the last time you distribute an Opaque copy
(directly or through your agents or retailers) of that edition to the public.

It is requested, but not required, that you contact the authors of the
Document well before redistributing any large number of copies, to give
them a chance to provide you with an updated version of the Document.

4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under
the conditions of sections 2 and 3 above, provided that you release the
Modified Version under precisely this License, with the Modified Version
filling the role of the Document, thus licensing distribution and modi-
fication of the Modified Version to whoever possesses a copy of it. In
addition, you must do these things in the Modified Version:

* A. Use in the Title Page (and on the covers, if any) a title distinct
from that of the Document, and from those of previous versions (which
should, if there were any, be listed in the History section of the Docu-
ment). You may use the same title as a previous version if the original
publisher of that version gives permission. * B. List on the Title Page,
as authors, one or more persons or entities responsible for authorship

of transparent image formats include PNG, XCF and JPG. Opaque for-
mats include proprictary formats that can be read and edited only by
proprietary word processors, SGML or XML for which the DTD and /or
processing tools are not generally available, and the machine-generated
HTML, PostScript or PDF produced by some word processors for output
purposes only.

The "Title Page” means, for a printed book, the title page itself, plus
such following pages as are needed to hold, legibly, the material this Li-
cense requires to appear in the title page. For works in formats which

of the m in the Modified Version, together with at least five
of the principal authors of the Document (all of its principal authors, if
it has fewer than five), unless they release you from this requirement.
* C. State on the Title page the name of the publisher of the Modi-
fied Version, as the publisher. * D. Preserve all the copyright notices
of the Document. * E. Add an appropriate copyright notice for your
modifications adjacent to the other copyright notices. * F. Include, im-
mediately after the copyright notices, a license notice giving the public
permission to use the Modified Version under the terms of this License,
in the form shown in the Addendum below. * G. Preserve in that license
notice the full lists of Invariant Sections and required Cover Texts gi

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 IN-
ACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PAR-
TIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH
ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER OR OTHER
PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES. 17. Interpretation of Sections 15 and 16.

If the disclaimer of warranty and limitation of liability provided above
canmot be given local legal effect according to their terms, reviewing
courts shall apply local law that most closely approximates an absolute
waiver of all civil liability in connection with the Program, unless a w
ranty or assumption of liability accompanies a copy of the Program in
veturn for a fee.

END OF TERMS AND CONDITIONS How to Apply These Terms to
Your New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this s to make it free
software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest to
attach them to the start of each source file to most effectively state the
exclusion of warranty; and each file should have at least the “copyright”
line and a pointer to where the full notice is found.

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

This program is free software: you can redistribute it and/or modify it
under the terms of the GNU General Public License as published by the
Free Software Foundation, either version 3 of the License, or (at your
option) any later version.

in the Document’s license notice. * H. Include an unaltered copy of this
License. * I. Preserve the section Entitled "History”, Preserve its Title,
and add to it an item stating at least the title, year, new authors, and
publisher of the Modified Version as given on the Title Page. If there
is no section Entitled "History” in the Document, create one stating the
title, year, authors, and publisher of the Document as given on its Title
Page, then add an item describing the Modified Version as stated in the
previous sentence. * J. Preserve the network location, if any, given in
the Document for public access to a Transparent copy of the Document,
and likewise the network locations given in the Document for previous
versions it was based on. These may be placed in the "History” section.
You may omit a network location for a work that was published at least
four years before the Document itself, or if the original publisher of the
version it refers to gives permission. * K. For any section Entitled "Ac-
knowledgements” or "Dedications”, Preserve the Title of the section, and
preserve in the section all the substance and tone of each of the contrib-
utor v] s and/or dedications given therein. * L. Preserve
all the Invariant Sections of the Document, unaltered in their text and
in their titles. Section numbers or the equivalent are not considered part
of the section titles. * M. Delete any section Entitled "Endorsements”.
Such a section may not be included in the Modified Version. * N. Do
not retitle any existing section to be Entitled "Endorsements” or to con-
flict in title with any Invariant Section. * O. Preserve any Warranty
Disclaimers.

If the Modified Version includes new front-matter sections or appendices
that qualify as Secondary Sections and contain no material copied from
the Document, you may at your option designate some or all of these
sections as invariant. To do this, add their titles to the list of Invariant
ons in the Modified Version’s license notice. These titles must be
distinct from any other section titles.

You may add a section Entitled “"Endorsements”, provided it contains
nothing but endorsements of your Modified Version by various parties
for example, statements of peer review or that the text has been approved
by an organization as the authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a
passage of up to 25 words as a Back-Cover Text, to the end of the list of
Cover Texts in the Modified Version. Only one passage of Front-Cover
Text and one of Back-Cover Text may be added by (or through arrange-
ments made by) any one entity. If the Document already includes a
cover text for the same cover, previously added by you or by arrange-
ment made by the same entity you are acting on behalf of, you may not
add another; but you may replace the old one, on explicit permission
from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License
give permission to use their names for publicity for or to assert or imply
endorsement of any Modified Version. 5. COMBINING DOCUMENTS

You may combine the Document with other documents released under
this License, under the terms defined in section 4 above for modified ver-
sions, provided that you include in the combination all of the Invariant
Sections of all of the original documents, unmodified, and list them all
as Invariant Sections of your combined work in its license notice, and
that you preserve all their Warranty Disclaimers.

The combined work need only contain one copy of this License, and mul-
tiple identical Invariant Sections may be replaced with a single copy. If
there are multiple Invariant Sections with the same name but different
contents, make the title of each such section unique by adding at the end
of it, in parentheses, the name of the original author or publisher of that
section if known, or else a unique number. Make the same adjustment
to the section titles in the list of Invariant Sections in the license notice
of the combined work.

In the combination, you must combine any sections Entitled “History”
in the various original documents, forming one section Entitled "His-
tory”; likewise combine any sections Entitled "Acknowledgements”, and
any sections Entitled "Dedications”. You must delete all sections Entitled
“Endorsements”. 6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other doc-
uments released under this License, and replace the individual copies of
this License in the various documents with a single copy that is included
in the collection, provided that you follow the rules of this License for
verbatim copying of each of the documents in all other respects.

You may extract a single document from such a collection, and distribute
it individually under this License, provided you insert a copy of this Li-
cense into the extracted document, and follow this License in all other
respects regarding verbatim copying of that document. 7. AGGREGA-
TION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and
independent documents or works, in or on a volume of a storage or dis-
tribution medium, is called an "aggregate” if the copyright resulting from
the compilation is not used to limit the legal rights of the compilation’s
users beyond what the individual works permit. When the Document
is included in an aggregate, this License does not apply to the other
works in the aggregate which are not themselves derivative works of the
Document.

This program is distributed in the hope that it will be useful, but WITH-
OUT ANY WARRANTY; without even the implied warranty of MER-
CHANTABILITY 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 <http://www.gnu.org/licenses/ .

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

If the program does terminal interaction, make it output a short notice
like this when it starts in an interactive mode:

<program> Copyright (C) <year> <name of author> This program
comes with ABSOLUTELY NO WARRANTY; for details type ‘show

his is free software, and you are welcome to redistribute it under
certain conditions; type ‘show ¢’ for details.

The hypothetical commands ‘show w’ and ‘show ¢’ should show the ap-
propriate parts of the General Public License. Of course, your program’s
commands might be different; for a GUI interface, you would use an
“about box”.

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

The GNU General Public License does not permit incorporating your
program into proprietary programs. If your program is a subroutine
library, you may consider it more useful to permit linking proprietary
applications with the library. If this is what you want to do, use the
GNU Lesser General Public License instead of this License. But first,
please read <http://www.gnu.org/philosophy /why-not-lgpl.html .

If the Cover Text requirement of section 3 is applicable to these copies
of the Document, then if the Document is less than one half of the entire
sgregate, the Document’s Cover Texts may be placed on covers that
bracket the Document within the or the electronic equi

of covers if the Document is in electronic form. Otherwise they must
appear on printed covers that bracket the whole aggregate. 8. TRANS-
LATION

T on is considered a kind of modi so you may distribute
translations of the Document under the terms of section 4. Replacing In-
variant Sections with translations requires special permission from their
copyright holders, but you may include translations of some or all Tn-
variant Sections in addition to the original versions of these Invariant
Sections. You may include a translation of this License, and all the li-
cense notices in the Document, and any Warranty Disclaimers, provided
that you also include the original English version of this License and the
original versions of those notices and disclaimers. In case of a disagree-
ment between the translation and the original version of this License or
a notice or disclaimer, the original version will prevail.

"Dedi-
Title

If a section in the Document is Entitled “Acknowledgements”,
cations”, or "History”, the requirement tion 4) to Preserve

(section 1) will typically require changing the actual title. 9. TERMI-
NATION

not copy, modify, sublicense, or distribute the Document ex-
¢ provided under this License. Any attempt otherwise to
copy, modify, sublicense, or distribute it is void, and will automatically
terminate your rights under this Licen:

However, if you cease all violation of this License, then your license from
a particular copyright holder is reinstated (a) provisionally, unless and
until the copyright holder explicitly and finally terminates your license,
and (b) permanently, if the copyright holder fails to notify you of the
violation by some reasonable means prior to 60 days after the cessation.

Moreover, your license from a particular copyright holder is reinstated
permanently if the copyright holder notifies you of the violation by some
reasonable means, this is the first time you have received notice of viola-
tion of this License (for any work) from that copyright holder, and you
cure the violation prior to 30 days after your receipt of the notice.

Termination of your rights under this section does not terminate the li-
censes of parties who have received copies or rights from you under this
License. If your rights have been terminated and not permanently rein-
stated, receipt of a copy of some or all of the same material does not give
you any rights to use it. 10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the
GNU Free Documentation License from time to time. Such new versions
will be similar in spirit to the present version, but may differ in detail to
address new problems or concerns. See http://www.gnu.org,/copyleft/

Fach version of the License is given a distinguishing version number. If
the Document specifies that a particular numbered version of this Li-
cense "or any later version” applies to it, you have the option of following
the terms and conditions either of that specified version or of any later
version that has been published (not as a draft) by the Free Software
Foundation. If the Document does not specify a version number of this
License, you may choose any version ever published (not as a draft) by
the Free Software Foundation. If the Document specifies that a proxy
can decide which future versions of this License can be used, that proxy’s
public statement of acceptance of a version permanently authorizes you
to choose that version for the Document. 11. RELICENSING

“Massive Multiauthor Collaboration Site” (or "MMC Site”) means any
World Wide Web server that publishes copyrightable works and also
provides prominent facilities for anybody to edit those works. A public
wiki that anybody can edit is an example of such a server. A "Massive
Multiauthor Collaboration” (or "MMC”) contained in the site means any
set of copyrightable works thus published on the MMC site.

"CC-BY-SA” means the Creative Commons Attribution-Share Alike 3.0
license published by Creative Commons Corporation, a not-for-profit
corporation with a principal place of business in San Francisco, Califor-
nia, as well as future copyleft versions of that license published by that
same organization.

“Incorporate” means to publish or republish a Document, in whole or in
part, as part of another Document.

An MMC is "eligible for relicensing” if it is licensed under this License.
and if all works that were first published under this License somewhere
other than this MMC, and subsequently incorporated in whole or in part
into the MMC, (1) had no cover texts or invariant sections, and (2) were
thus incorporated prior to November 1, 2008.

The operator of an MMC Site may republish an MMC contained in the
site under CC-BY-SA on the same site at any time before August 1,
2009, provided the MMC is eligible for relicensing. ADDENDUM: How
to use this License for your documents




To use this License in a document you have written, include a copy of
the License in the document and put the following copyright and license
notices just after the title page:

Copyright (C) YEAR YOUR NAME. Permission is granted to copy. dis-
tribute and /or modify this document under the terms of the GNU Free
Documentation License, Version 1.3 or any later version published by the

Free Software Foundation; with no Invariant Sections, no Front-Cover
Texts, and no Back-Cover Texts. A copy of the license is included in the
section entitled "GNU Free Documentation License”.

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts,
replace the "with ... Texts.” line with this:

26.3 GNU Lesser General Public License

GNU LESSER GENERAL PUBLIC LICENSE
Version 3, 20 June 2007
Copyright © 2007 Free Software Foundation, Inc. <http://fsf.org/>

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

This version of the GNU Ly
terms and conditions of ver;
by the additional p

er General Public License incorporates the
on 3 of the GNU General Public License,
issil listed below. 0. Additional

Definitions.

As used herein, “this License” refers to version 3 of the GNU Lesser Gen-
eral Public License, and the “GNU GPL” refers to version 3 of the GNU
General Public License.

“The Library” refers to a covered work governed by this License, other
than an Application or a Combined Work as defined below.

An “Application” is any work that makes use of an interface provided by
the Library, but which is not otherwise based on the Library. Defining
a subclass of a class defined by the Library is deemed a mode of using
an interface provided by the Library.

A “Combined Work” is a work produced by combining or linking an Ap-
plication with the Library. The particular version of the Library with
which the Combined Work was made is also called the “Linked Version”.

The “Minimal Corresponding Source” for a Combined Work means the
Corresponding Source for the Combined Work, excluding any source
code for portions of the Combined Work that, considered in isolation,
are based on the Application, and not on the Linked Version.

The “Corresponding Application Code” for a Combined Work means the
object code and/or source code for the Application, including any data
and utility programs needed for reproducing the Combined Work from
the Application, but excluding the System Libraries of the Combined
Work. 1. Exception to Section 3 of the GNU GPL.

You may convey a covered work under sections 3 and 4 of this License
without being bound by section 3 of the GNU GPL. 2. Conveying Mod-
ified Versions.

If you modify a copy of the Library, and, in your modifications, a fa-
cility refers to a function or data to be supplied by an Application that
uses the facility (other than as an argument passed when the facility is
invoked), then you may convey a copy of the modified version:

under this License, provided that you make a good faith effort to
ensure that, in the event an Application does not supply the function or
data, the facility still operates, and performs whatever part of its pur-
pose remains meaningful, or * b) under the GNU GPL, with none of the
additional permissions of this License applicable to that copy.

3. Object Code Incorporating Material from Library Header Files.

The object code form of an Application may incorporate material from
a header file that is part of the Library. You may convey such object
code under terms of your choice, provided that, if the incorporated ma-
terial is not limited to numerical parameters, data structure layouts and
a ors, or small macros, inline functions and templates (ten or fewer
lines in length), you do both of the following:

* a) Give prominent notice with each copy of the object code that the
Library is used in it and that the Library and its use are covered by this
License. * b) Accompany the object code with a copy of the GNU GPL
and this license document.

with the Invariant Sections being LIST THEIR TITLES, with the Front-
Cover Texts being LIST, and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other com-
bination of the three, merge those two alternatives to suit the situation.

4. Combined Works.

You may convey a Combined Work under terms of your choice that,
taken together, effectively do not restrict modification of the portions
of the Library contained in the Combined Work and reverse engineering
for debugging such modifications, if you also do each of the following:

* a) Give prominent notice with each copy of the Combined Work that
the Library is used in it and that the Library and its use are covered
Dy this License. * b) Accompany the Combined Work with a copy of
the GNU GPL and this license document. * c¢) For a Combined Work
that displays copyright notices during execution, include the copyright
notice for the Library among these notices, as well as a reference direct-
ing the user to the copies of the GNU GPL and this license document.
* d) Do one of the following: o 0) Convey the Minimal Corresponding
Source under the terms of this License, and the Corresponding Appli-
cation Code in a form suitable for, and under terms that permit, the
user to recombine or relink the Application with a modified version of
the Linked Version to produce a modified Combined Work, in the man-
ner specified by section 6 of the GNU GPL for conveying Corresponding
Source. o 1) Use a suitable shared library mechanism for linking with
the Library. A suitable mechanism is one that (a) uses at run time a
copy of the Library already present on the user’s computer system, and
(b) will operate properly with a modified version of the Library that is
interface-compatible with the Linked Version. * e) Provide Installation
Information, but only if you would otherwise be required to provide such
information under section 6 of the GNU GPL, and only to the extent
that such information is necessary to install and execute a modified ver-
sion of the Combined Work produced by recombining or relinking the
Application with a modified version of the Linked Version. (If you use
option 4d0, the Installation Information must accompany the Minimal
Corresponding Source and Corresponding Application Code. If you use
option 4d1, you must provide the Installation Information in the man-
ner specified by section 6 of the GNU GPL for conveying Corresponding
Source.)

If your document contains nontrivial examples of program code, we rec-
ommend releasing these examples in parallel under your choice of free
software license, such as the GNU General Public License, to permit
their use in free software.

5. Combined Libraries.

You may place library facilities that are a work based on the Library
side by side in a single library together with other library facilities that
are not Applications and are not covered by this License, and convey
such a combined library under terms of your choice, if you do both of
the following:

* a) Accompany the combined library with a copy of the same work
based on the Library, uncombined with any other library facili
veyed under the terms of this License. * b) Give prominent notice with
the combined library that part of it is a work based on the Library, and
explaining where to find the accompanying uncombined form of the same
work.

6. Revised Versions of the GNU Lesser General Public License.

The Free Software Foundation may publish revised and /or new versions
of the GNU Lesser General Public License from time to time. Such new
versions will be similar in spirit to the present version, but may differ in
detail to address new problems or concerns.

on is given a distinguishing version number. If the Library
as you received it specifies that a certain numbered version of the GNU
Lesser General Public License “or any later version” applies to it, you
have the option of following the terms and conditions either of that pub-
lished version or of any later version published by the Free Software
Foundation. If the Library as you received it does not specify a version
number of the GNU Lesser General Public License, you may choose any
version of the GNU Lesser General Public License ever published by the
Free Software Foundation.

Tf the Library as you received it specifies that a proxy can decide whether
future versions of the GNU Lesser General Public License shall apply,
that proxy’s public statement of acceptance of any version is permanent
authorization for you to choose that version for the Library.
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