AlIStar Link
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Why use the |nternet

Mesh networks

— Intranet vs internet
— Linked repeaters
through microwaves

Hams as
experimenters with ‘
leading technology |




What is AllStar?

Radio Over Internet Protocol built for analog
radios, nodes, repeaters, or

Asterisk, app_rpt

Open source and highly customizable

ACID Built on CentOS Linux (No longer
Supported by AllStar)

Dial built on Debian or Raspbian for the pi
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IRLP

* First Radio over Internet network Protocol (RolP)

e Half-Duplex
* Node to node or node to reflector

e Specific hardware

 REQUIRED %” ? ﬁm “&jég
to come in through | =
a radio IRLP
i boar
d

“Keeping the radio in amateur radio”




EcholLink

Introduced the computer to ham radio

Traditional node setup requires windows

Specific software required
Poor audio quality (GSM)
One node per IP address
Max 3 nodes per CallSign
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Audio test server

CONF Audio test server [7]

K1RFD samsung Galaxy Nexus User

This test server simply records
and plays back transmissions
for testing purposes.

Use it all you like.




D-STAR

* Link System Similar to IRLP,
Node to Node or Node to Reflector

e Only digital users allowed on the network, no
analog cross-connecting

eFreeStar

eNo software decoding (yet
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Mode 28604 927.9250
M2ZLY T Upstate New York
42874800 -78 858404

Mode 28427 927 Mhz
M2LYJ Upstate Mew York
42874800 -T8.858404

Mode 284 2] IRLF NODE 4844
M2ZLY T Upstate New York
42874800 -T8.858404

Allstar Link [surrounding node 28427] status of 11/07/15 05:36:37 GMT



Mode 27824 443150 +
MNGST Lafayette, LA
30220124 -92.065789

Mode 2414 147.200 +
MN3ZUA Bastrop, TX
30094678 -97.264624

Mode 27176 441.750 +
KE5SPTE Conroe, TX
IN25316-95515569

Mode 2435 442 450+
WESUGT Austin, TX
IN323841 -97 B0O0R94

Mode 2500 SGLS HUE NODE
M5ZUA Addicks, TX
29.THE642 -95.639162

Mode 27088 444 425 +

WESUGT Lufkin, TX
31323310 -94.789621

Mode 2384 147.040 +
M3ZUA Hitcheook, TX
29329385 -94.936846

Mode 2589 146.920 -
WBSUGT Addicks, TX
29768642 -95.639162

Mode 2431 444,950+
WEBSUGT Cat Spring, TX
29864716 -96.344342

Allstar Link [surrounding node 2500] status of 11/07/15 05:33:22 GMT



Private / Public Nodes

* Internet linked nodes can be
— Public — Other AllStar nodes can connect

— Private — Only connections to a specified private
node

* Private suitable not only for ham radio, GMRS,
talk server with friends using no RF, etc...

* FUN system and Colorado Connection- Private
 WIN System WAN system - Public

TN



Typical AllStar System

 USB radio interface (basically a sound card with PTT)

* Computer
e Radio

Astron RM-50M

| 12VDC LINEAR FILTERED POWER

12345678910

Computer,
Powear
Supply

Power in to ™8

ETHERMNET TO THE INTERNET

4569 UDP is forwarded for AllStar
Ports 5198.5199 UDP and 5200 TCP is forwarded for ec
Running ACID distribution of AllStar on CentOS

+ -

12V LEAD ACIC

(battery backup)

Controller

e 1234567880-=

Invearter

Urix USB
Radio Interface

QWERTYUIOP
ASDFGHJKL
ZXCVBNM

ho link HP pavillian

120VAC

=

(]
Audio ip
Audcht out

Half-Duplex all-star node

ANTENMA
TX: 444875
RX: 449.875
Transciever
COAX

Maotorola SM-120 10watts
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rpt.conf usbradio.conf




Old Tower PC
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Raspberry Pi

Jeremy WOJRL,
right here in
Denver made an
image for the




Liva mini PC




Radio interface




URIx (Usb Radio Interface)

* DMK engineering
» S75 for hams

* S100 non-hams
e 25 pins for
various functions
* RF shielded




Modified Sound FOB

S15

PTT needed at
minimum, SO
modification to a
CM108 sound
chip is necessary
RF shielding may
be needed

TINY surface
mount soldering
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AllStar RTCM

£+ VIN(12VDC) |

SN 3 @k TXAUDIO
RX AUDIO

GND

OND CTCSS
GND

| (O 7x AUDIO LEVEL
& RX AUDIO LEVEL

O SQUELCH LEVEL

SNULV1S

Model No MN 5000

Serial NO
INITlALIZE EEPROM | Locas
SQ CALIBRATION s S
DIODE CALIBRATION| Micro-Node International
RX LEVEL LEDS hitp://micro-node.com  PH: 702-528-4700




in AllStar one box

e form of Free Star /
d Required)




Registration for the AllS

eGo to AllStarlink.org
*Click Register
eCallSign Verification may be

To setup your own node, chec
Operator” and then run the s




rpt.conf
e Located in /etc/asterisk
* Repeater Configuration file
* |[D’s, DTMF functions/shortcuts, scheduler

[morsed@d764]

speed=20
frequency=758

amplitude=40096 B2l=cop,21 ; parrot mode (store and forward repeat)
idfrequency=6808 B2Z=cop,22 ; parrot mode disable

ildamplitude=1588

B823=localplay, fetc/asterisk/sounds/amsat
B24=1localplay,/etcfasterisk/sounds/loulisiana
B2B=localplay, fetc/asterisk/sounds/amsatomin
829=1localplay, fetc/asterisk/sounds/yachtinbmins




usbradio.conf

Also In /etc/asterisk folder
Configures your USB fob / URIx
Choose bhetween software and hardware CTCSS

decoding

[usbdb7ad] [usb41694]
hdwtype=0 hdwtype=0
rxboost=1 rxboost=1
txboost=1 txboost=1
FrxCctcssrelax=1 rxctcssrelax=1
txctcssdefault=103, 5 txctcssdetault=123.0
rxctcssfreqs=103. 5 FrCctcssfregqs=123.0
txctcssTreqs=103. 5 txctcssfregs=123.0
srxctocssaverride=Q rxctcssoverride=Dn
carrierfrom=dsp carrierfrom=usb
ctcssfrom=dsp ctcssfrom=usb

Fedemod=T1lat Fxdemod=soeaker



radio-tune-menu

Activated by simply typing radio-tune-
menu

Active (command) USE Eadio device 15 [usbd4Bycd]

1)
2]
3]
4]
2l
6l
7l
gl
9]
El
Fl
Fl
2]
T
Wl
0y

Select USE device

suto-Detect Ex HMNoise Lewel Yalue (with no carrier)

Set Ex VYWoice Lewel [using display)

Luto-Detect Ex CTCSS Lewel Yalue [(with carrier + CTCSS)
Set Ex Squelch Lewvel

Set Transmit Voice Lewvel

et Transmift Lux VYoice Level

et Transmit CTC:S Lewel

Luto-Detect Ex Woice Lewel Walue [(with carrier + 1lkHz @ SkKHz Dew)
Togzgle Echo Mode [(currently Disabled)

Flash [(Togzzle FTT and Tone ouftpuf several fimes)

Frint Current Farameter Values

swap Current USE dewice with another USE device

Toggle Transmit Test Tonelkeving (currently Disabled)
Write [(Save)l Current Farameter Yalues

Exit Menu



Asterisk CLI

* Type Asterisk —r
« Simulate DTMF commands by typing
— rpt fun <node number> <dtmf command>

* Play a file on your node by typing

— Rpt localplay <node number> <path to
unsigned wav file or ulaw>



How can | link in to an AllStar node?




Linux —

PC with | Centos 5.7
EcholLink ‘
Software

Access via Webtransceiver, Mobile & Base Radio
Echolink, IRLP, SIP Phone/Android/iPhone/Phone, DStar



RF

eLink in from handheld, mobile, or
base (obviously)
eConfiguration files for Simplex node,




Telephone portal

e Connect to an
AllStar using any
telephone

e Account required
on the AllStar link
networks

eDTMF activated PTT

-81 AT&T -57 8:03 AM 100% .

Allstar Telephone Portal
call ending...




SIP phone or iAX

Setup an IAX server
or SIP on the node,
and then log in via
a smartphone or
computer.

-81 AT&T -66

8:15 AM

100% (N



-81 AT&T -60 < £ 100%

< Favorites

KDOWHB-L

Denver CO [0/20]
Node 985839

o Connect

7 Add to Favorites

U = Y% MO

Stations Favorites Settings



EcholLink PC/Mac client

EchoMac

Q~ Call, Location...
| Location ' Time | Node#

- ﬂg EEE == == EEER Push to Toggle Transmit (or 32 +RETURN)




File options Eevboard Help
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Key (Transmit) m Node Connection Status

Portal Users:
KDOWHE

Sent And Received Message

Enter Message Here (Press <Enter> to send




Network Requirements

e AllStar- Port 4569 UDP
e EcholLink- Ports 1998-2000 UDP

e Audio Codec used-

— ULAW (for higher bandwidth internet
connections, good quality)

— GSM (echolink sounding quality)
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Node 28508 - AH60D HAWAIIAN ALLSTAR HUB San Francisco,
California USA s.ssiechr

MNode Mode Information Received Link Direction | Connected Mode
27062 | N3CMD 145.650 Mapleton, Utah USA 000:37:09 | ESTABLISHED |OUT 32:26:06 | Transceive
40564 | KHEXP Hub LA 001:09:11 | ESTABLISHED |IN 06:05:44 | Transceive
27150 | NR7Y 439.175 West Jordan, Utah USA 001:59:38 | ESTABLISHED |OUT 31:18:22 Transceive
20277 t']"';fFG KAUAL HUB Kalaheo, Kaual, Hawail | nn5.50.35 | ESTABLISHED |OUT 32:25:24 | Transceive
27075 Bg:m’ Hawailan Allstar HUB Keaau, Hawail | ny4.35.25 |EsTABLISHED |IN 32:27:05 Transceive
41190 L”SH:T‘“‘T 442.325 + Kailua Kona, Hawaii 019:07:39 | ESTABLISHED |OUT 12:50:06 | Transceive
42063 | WHBEUQ 446.150 SMPLX Hawi, Hawaii USA |030:51:08 | ESTABLISHED |OUT 32:25:55 Transceive
41683 | KE7VPU St. George, Utah USA 035:16:00 |ESTABLISHED |OUT 32:26:14 | Transceive
40899 WEBYUBC 146,400 Simplex Aurcra, Oregon 035:22:25 ESTABLISHED IM 32:27:10 Transceive
kmdkuh Mewver ESTABLISHED IM 11:58:46 Transceive
29816 KBSEWP Test BEBE Oakland, CA Mewver ESTABLISHED IM 11:28:05 Transceive
41125 | KHETZ Waikiki Hub 2412MHz Honolulu, Never ESTABLISHED |IN 02:02:28 Transceive

Hawaii, UsA




Eldorado Mountain Repeater

O

TX: 449.875
RX:444.875

Wix
AN

iﬂﬁr

Denver, CO
I I | 8,300 feet
PL: 103.5

E 25 miles i

MNode linked to the internet
at Skyler KD@WHB's QTH

TX: 444 875
RX: 449.875
Half Duplex Link

Services:
Allstar and
Echolink




Tutorial Videos

e Setting up an AllStar node on a PC computer
* http://tinyurl.com/allstarsetuppc
» AllStar Link System Demo
* http://tinyurl.com/allstarlinkdemo
J » AllStar Link Raspberry Pi 2 setup video
~ ¢ (coming soon)



http://tinyurl.com/allstarlinkdemo
http://tinyurl.com/allstarlinkdemo

NanoStar (Coming Soon!)
Cheap USB AllStar / EcholLink node ready to go

Just plug into old computer or raspberry pi,
and install the AllStar operating system

70cm operating band
S55 (Preorder now, coming January)

1W output power with frequency
programmable with software.

Great for portable operation or a home node
to operate from handheld

Help support me to go to Dayton to speak at
the youth Forum



NanoStar (preorder at demo table)

INTERNET COMPUTER NanoStar
—>Ethernet/WiFi - USB -




Conclusion

Open Source
Possible with Cheap hardware
Powerful linking capabilities

Although requires command line setup,
simple steps are all shown when running the
setup script





http://ohnosec.org/drupal/
http://ohnosec.org/drupal/

Live DEMO time!l

* Please tune your handheld
transceiver to 446.275 Mhz simplex
with a transmit tone of 100 hz!

* Also tune into 446.225 (-5.0Mhz)
100hz repeater



