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First . . . A Little History

QST Article (July 2013)

Presented to PAPA on 2015 and 2016

Talked about putting AREDN nodes at PAPA sites (2017)
Started turning talk into action 2018

 Status update 2019
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Broadband-Hamnet: 1in

A Broadband Ham Network
Crosses the Finish Line

A broadband ham network brings long-range video
to the Big Bend 50 Ultra Marathon's finish line.

Lynn Jelinski, AG4IU
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Overview

What 1s a AREDN Mesh Network?
How 1s an AREDN Mesh Node differ from Wi-Fi Router?
Websites (AREDNMESH.org and OCMESH.org)

Some of the Major Nodes in Orange County
New Nodes at PAPA sites




What is a AREDN Mesh Network

Was known as High Speed Multimedia (HSMM-MESH)
Take an inexpensive off-the-shelf wi-f1 device...
Install ham-developed firmware and...

We can easily create high-speed networks

Networks are self-discovering and self-configuring
Hams don't need to be IT personnel to create networks

With high-gain antennas, range of miles

Limitation...line of sight range




Mesh Node vs Wi-F1 Router
Wi-F1 or not Wi1-Fi1?

Wi-Fi1 AREDN Mesh Node
RF looks for wireless clients RF looks for other MESH nodes

Internet Wired clients Internet Wired clients




AREDNMESH.org

Amateur Radio Emergency Data Network

| | Search |

Amateur Radio Emergency Data Network

=]
AREL

AMATEUR RADIO EMERGENCY DATA NETWORK

ABOUTUS ~ FOR DEVELOPERS ~

Alerts Navigation
Do not flash a Ubiquiti device that is running, or has been running, air0OS version 5.6.2 or higher Hane
with AREDN firmware. \We have become aware of a change that may be incompatible with current Software
firmware images. We are looking into the concerns raised and will post more details as they are Documentation
determined. We have developed the following utility to help determine if your device is compatible. How To
Download the AREDN U-Boot Test Setup Pregram. Requires Windows 7 or higher and Microsoft NET
Framework 4.5 B
About Us
Search

Recent content




OCMESH.org

The Orange County Mesh Organization

. T

m More Nodes in Orange County M Bands, Channels, and Frequencies | Band Plans j| OC RACES || Backbone MNodes
Software (Firmware) § Basic Setup External Links

Mavigation
Home

+ Orange County Major Nodes
Anaheim Ham Radio Outlet
Red Cross — Santa Ana
Pleasants Peak
Laguna Woods Village Tower
Saddleback Modes
Mission Viejo City Hall (EQC)
San Juan Capistrano

Bands, Channels, and
Frequencies

Band Plans
+ More Maps

More Modes in Orange
County

AREDN Node Map
OC RACES
SATERN
KPARN
Las Vegas Mesh
Backbone Nodes
Events

+ Hardware
Antennas (MiMo)
Antennas (non-MiMo})

The Orange County (Broadband-Hamnet/AREDN) Mesh Organization
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Who is the Orange County {Broadband-Hamnet/AREDN) Mesh Organization? In The News

The Orange County Broadband-Hamnet/AREDN Mesh Organization is Laguna Woods Village installs

a group of Amateur Radic Operators (HAMs) who are werking three mesh nodes on gate 14
together to establish a synergistic TCP/IP based mesh of nodes in the tower:

Crange County (California) area and neighboring counties using Buiiding a safety net
commercial hardware and open source software (firmware)

developed by the Broadband-Hamnet and AREDN development Mesh networking for the
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Saddleback 2.4 GHz, 3 GHz, and 5 GHz




Saddleback 2.4 GHz, 3 GHz, and 5 GHz




KE6BXT-M5R-68-143-86 (SGHz node)
KE6BXT-MVCHR-Bullet-grid-165
(Locaded on the roof of Mission Viejo City Hall)




Laguna Woods




Pleasants Peak

3GHz 5GHz
120 deg sector antennas

120 deg sector ‘ E
antenna ]

22% zoom
PTZ camera

120 deg sector antenna
pointing North East



Anaheim Ham Radio Outlet (HRO)




AREDN nodes at PAPA Sites
Toro Peak and Edom H111
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Edom Hill
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Orange County (CA) “real-time” Map
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Overview

» Setting up a Mesh Node (Hardware, Firmware, Settings)
* What services can you add to a MESH network?
e Connecting a HAM Radio Mesh Network to the Internet.

 Internet Tunneling.

e Demos
c Q& A




2013

Linksys WRT54G

Hardware Choices

2019

Ubiquiti TP-Link Mikrotik
AirGrid CPE (v1.0)  LHG (Lite Head Grid)
AirRouter CPE (v1.1) LHG HP/XL
AirRouter HP CPE (V20) Basebox
Bullet CPE210 hAP AC Lite (dual band)
Bullet Titanium CPE220 LDF (Lite Dish Feed)
Bullet CPE610
NanoBeam
NanoBridge
NanoStation Loco
NanoStation
PicoStation
PowerBeam
PowerBridge
Rocket

Rocket Titanium




Supported Hardware

Linksys:
« WRT54G*

Ubiquiti

 Nanostation Loco

 Nanostation

\ =
» NanoBridge : |
* Rocket ;L'; J.
+ Bullet |

« Airgrid




Supported Hardware

 Rockt Dish

e Airmax Basestation
="’] E

Sector antenna

(90 deg, 120 deg)

« MIMO Omni | EE
e Non-MIMO Omni | =\ "
or Grid Dish




ew Firmware Settings

AdminisTrsEion
Heip | _Sawe Changes | Reset WValues Default Values | Reboot
Mode Mame HESBX T-hAP-Tunnal-43 Password
Mode Description MikroTik RouterBOARD REBISZUE-Sacinb-s Verify
{opricnal) Password
Mesh BRF [2GH=Z) LA WA
Enabile - LAN Mode |29 host Direct W Protocol OHTP w
IP Address 10104 246 .44 IP Address 10.20.1597.129 DMNS 1 iz 288
Mermaci bEs 0.0.0 Metmask Z255.255.255. 224 oM 2 8“8 4
aEECM DHCP Server - z i,
SSID - = DHCP Start 130
) DLHCE Erd 158 Advanced WAN Access
Channel Allow othiers to

Chanmel Wwidth o rTry WA

LAM Access Point Prevent LAN devices

Active Selting Enable e from ac g WaN
Tx Power AP band 5S5H=z W
S55ID HEGBXT-AFREDMN-43
Chanmel 35 w
Bistance to 2 ==
EARTHEST Enoryptiocn WIPAZ2 PSS w
Maighbor meters Passynord S ——
Apply
Dptional Settings
i Find hed =ti =) = |
el e |_Find het || Apply Locstion Settings | | Show Map
3 | Upload data to AREDN Servers |
Longitude Grid Sguars
Tirmezomne Armerncal/los Angeles - MNTHR Servar -JE_DQG .mtpLorg

Part of the AREDN Profoct. Sor more detsil s ploose




More New Firmware options

=

AREDN

Mods Ststus Basic Setup
Help '_F-te-buu-t_: Reset o Ferstboot
Help : .
gL Config Setting Value Actions
- . . S - z ) § | Sawe Setting |
g aredn. @mapl0].maptiles http:/'api.tiles. mapbox comiwdNidiW izl BTyl ongPaccess_token=phk.ey]1fjoiaz\]| L
| Setto Dafault |
Bawe Setting
€ |[|zr=dn.@mapl0l.leaflercss hitp:edn jeafletjs. comileafletid 7. Tieaflet css
Eet fo Default ||
| Save Sething |
€ ||zredn.@mazpl0]leafletgs hitp://edn leafledjz.comileaflethl. 7. Tiaeaflat s -

Set to Default

) ) Sawe Setting
€ |=r=dn.@downloads[0}.firmwarepath|| hitp:/'downloads. srednmesh orgffirmwareiubnt
| Set to Default |

| Sawe= Setting |

@ |[2redn.@pos[0].passthrough OFF )
| Set to Default |
| Sawe Satting |
@ |zr=dn.@usb[0].passthrough < ON -

| Set to Default |

Part of the AREDN™ Protsct. For more: detndls please &




More Nodes in Orange County f| Bands, Channels, and Frequencies || Band Plans [| OC RACES J| Backbone Modes

)

Navigation
Home

v Orange County Major Nodes
Anaheim Ham Radic Qutlet
Red Cross - 5anta Ana
Pleasants Peak
Laguna Woods Village Tower
Saddleback Nodes
Mission Viejo City Hall (EQOC)
San Juan Capistrano

Bands, Channels, and
Frequencies

Band Pl

ore Maps

More Nodes in Orange
County

OC RACES
SATERN
KPARN
Las Vegas Mesh
Backbone Nodes

Events

+ Hardware

Antennas (MiMo)
Antennas (non-MiMo)
airRouter

w AirGateway

Wireless Clients or
Wireless Internet

Software (Firmware)
Basic Setup
b Internet Tunneling

+ Services

4 a g g- ~ - . Rl

More Nodes in Orange County

8] Orange County HAM Mesh Map

N

& Google, INE

Get on the Orange County Mesh Map

This map shows locations we are looking at because a HAM has indicated that they have an interest in mesh
networking or because a node or nodes have been installed at that location. If you you are interested in
installing a mesh node in Orange County, please get in touch with either Don Hill or joe Ayers and we will add
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More Modes in Orange County || Bands, Channels, and Frequenciaes | Band Plans | OC RACES || Backbone Modes

Mavigation Hardware

Home

¥ iange Loty Magw Nesles Why we do not recommend using the Linksys WRT54G Routers for HAM Mesh Networking

Anaheim Ham Radio Qutlet
Red Cross - Santa Ana
Fleasants Peak

Laguna Woods Village Tower
Saddleback Nodes

Mission Viejo City Hall (ECC)
San Juan Capistrano ,l

Bullet/Bullet-Ti

Bands, Channels, and
Frequencies

Band Plans 1
+ More Maps

More Modes in Orange
County

AREDN Node Map
OC RACES
SATERN.

Las Vegas Mash
Backbone Nodes

Events

BM2HP 2.4 100+ Mbps | GOOmw | 28 dBm | 2412-2462 MHz
GHz

BEM2-Ti 2.4 100+ Mbps | B00mw | 28 dBm | 412-2462 MHz
+ Hardware e Bethe
Antennas (MiMa} BM5HP 5 GHz 100+ Mbps | 600mw | 25 dBm 5170-5825 MHz*
Antennas (non-MiMo)
airRouter BM5-Ti 5 GHz 100+ Mbps | 600mw | 25 dBm | 5170-5825 MHz*

w AirGateway
Wikeless Gl ar Source: bm_ds.web.pdf and BulletM_Ti_DS.pdf

Wireless Internet * Only 5725 - 5850 MHz is supperted in the USA
Software (Firmware) Note: dBm refers to output power
Basic Setup
b Internet Tunneling AirGrid M

- Services

b Adding Services to a Nade




Navigation Software (Firmware)

Home

v Orange County Major Nodes
Anaheim Ham Radio Outlet

' h A
Red Cross - Santa Ana )
-
Pleasantz Feak | “:Th\
Laguna Woods Village Tower |\ H“\\\\
Saddleback Nodes | e
e

Mission Viejo City Hall (EQC)

San Juan Capistrano A R E
E::;;éri?::"ds’ and AMATEUR RADIO EMERGENCY DATA NETWORK
Band Plans

v More Maps

More Modes in Crange

County Turning your Ubiquiti radio into an ARER

AREDN MNode M

ocC R&CE: Ll All of the instructions on how to downioad ald load the AREDN firmwargare on the AREDN website. Rather
: than repeating the steps here, we will refer yWbu to howp: / fAREDN . org

SATERM.

Laz Vegas Mesh
Backbone Nodes

Go to the menu at the top of the page and mo

Events Below m 15 that allows yvou do download the firmware from the web site and store it on
+ Hardware YOUr computer.
Antennas (MiMo)
Antennas (non-MiMo) Below is that walks you through verifying that your hardware will support
airRouter the AREDN firmware, and then upload the firmware from your computer to the Ubiguiti radic.

w AirGateway
Wireless Clients or
Wireless Internet

Software (Firmware)
T 5]
b Internet Tunneling
v Services
p Adding Services to a Node

Cameras




. Search'i
Amateur Radio Emergency Data Network

Login | Register

AMATEUR RADIO EMERGENCY DATA NETWORK

SOFTWARE ¥ ABOUTUS ~ FOR DEVELOPERS ~

SUPPORTED
PLATFORM MATRIX

Software [EGE——

INSTALLATION

NETWORK SWITCH t is running or has been running AirOS version 5.6. please run the AREDN U-Boot Test
CONFIGS firmware load or upgrade.

We have developed the following utility to help you determine if your device is compatible, as well as being able to take a BACKUP of your node’s
critical partitions.

Download and run the AREDN U-Boot Test Setup Program. [f the test results in a "GOOD/GOOD" result, then you may proceed to load the
appropriate AREDN firmware onto it.

If the test results are "BAD." then you should do the following:

1. Backup your device partitions using the AREDN U-Boot Test program.
2 Use the Air0S GUI to downgrade to Air0OS v5 5%

3. Re-run the AREDN U-Boot Test program and look for a "GOOD/GOOD" test.
4 I "GOOD/GO0D", you can safely use the AirOS GUI to install the AREDN firmware.

Requires Windows 7 or higher and Microsoft MET Framework 4.5.

Motes for Over the Air Upgrade are below

Use this "factory" file when Inadi_ng from AirOS or TFTP

at=Ta O O i L [ I O [t H




Use this "factory" file when loading from Air0OS or TFTP
Use this "sysupgrade" file when loading from AREDN (or BBHN)

Latest Stable version is: 3.15.1.0
AREDN™ Firmware for Ubiquiti

Bullet M2

Bullet M5

Bullet M2 Titanium

Bullet M5 Titanium
MNanoStation Loco M2
MNanoStation Loco M5 (XM)
ManoStation Loco M9
NanoBridge M2

factory

mdSsum:
284883fd8158466c0322735a0568db18

sysupgrade

mdSsum:
78c38e1d8d01240f70db060d59866dca

MNanoBridge M5 Size: 4.4M Size: 4.4M

MNanoBridge M9

AirGrid M2

AirGrid M5

PicoStation M2

NanoStation M2 factory sysuparade
mdSsum: mdSsum:

ManoStation M3
MNanoStation M5 (XM)
ManoBridge M3

2bf57572e27cd6a328371af1885273e4

90a07696015a3f7c52dfd2ad085d3c02

Size: 4.4M Size: 4.4M
Rocket M2 factory sysuparade
Rocket M3 md5sum: mdSsum:
83850ee1f7cccef0223938b286becc3ec || 790d25al1ebd0a04d5168dbd2840ffdBa
Rocket M5 _ _
Rocket M9 Size: 4.4M Size: 4.4M
factory sysupgrade
mdSsum: mdSsum:

MNanoStation M5 (XW})

3d80d30764c55d6e60cab7289cb1b94c

50cc9e479bb24aaf500e6cf7bac98b59

Size: 4.4M Size: 4.4M
AREDN™ Firmware for TP-Link
factory sysuparade
CPE210 mdSsum: mdSsum:
CPES10 77598cd1c8b53beeh3teddbs867bf5bl || 2db1d122a51f9d3189a017213ec56eal

Size: 4.5M

Size: 4.9M

Patches

Over The Air Upgrade support

v A TR T
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More Nodes in Orange County | Bands, Channels, and Frequencies §| Band Plans || OC RACES J| Backbone Nodes
Software (Firmware) || Basic Setup External Links

Navigation Basic Setup

Home

+ Orange County Major Nodes
Anaheim Ham Radio Quzlet Configuring your node to attach to another node in the OC Meah

e e Mow that you have flashed the AREDN firmware on your new Ubiquiti or TP-Link node there are a few settings

Pleasants Peak you need to make (in addition to naming your node with your callsign).

Laguna Woods Village Tower
Saddleback Nodes

Clicking on the Setup button should take you to the Basic Setup page. Looking at the OC Mesh map determine
Mission Viejo City Hall (EOC) which node you want to connect to and enter the following information in the WiF1 section.
San Juan Capistrano
Bands, Channels, and After you have entered your 551D, Channel, and Channel Width, click on the Save Settings button and,
Frequencies when prompted, click on the Reboot button.
Band Plans
+ More Maps
More Nodes in Orange
County
AREDN Node Map 2.4 GHzZ nodes
s Node Name SSID Channel |Chanel Width
Las Vegas Mesh
Backbone MNodes WoARH-M2HP-244A43C BroadbandHamnet | -2 (2397) | 10 MHz
Events AE6XE-PleasantsPk-RM2 BroadbandHamnet | -2 (2397) | 10 MHz
v Hardware AE6XE-Saddleback—RM2 BroadbandHamnet | -2 (2397) | 10 MHz

Antennas (MiMo)
Antennas (non-MiMao)

KEBBXT-MVCH-M2B-Grid-140-228-185 BroadbandHamnet | -2 (2397) | 10 MHz
- AirGateway KEGBEXT-MVCH-M2R-NORTH-122-48-97 BroadbandHamnet | -2 (2397) | 10 MHz

Wireless Clients or KEBEXT-MVCH-M2R-SOUTH-62-84-118 BroadbandHammnet | -2 (2397) | 10 MHz
Wireless Internet

airRouter

Software (Firmware)

KEGBXT-M2NB-RedCross BroadbandHamnet | -2 (2397) | 10 MHz
nternet [unneling
T KEGEXT-WEHRO-M2R-12-238-64 BroadbandHamnet | -2 (2397) | 10 MHz
- Services
KEGEXT-WEHRO-M2R-RDISH BroadbandHamnet | -2 (2397) | 10 MHz

b Adding Services to a Mode

-




So you have a MESH network...
What can you do with 1t??7?




First, you will need a Computer!
(To load the AREDN firmware)




First, you will need a Computer!
So you can check the Node/Mesh status.

KE6BXT-MVCityvHallRoof

Help Refresh Mesh Status OLSR Status VWiFi Scan Setup Night Mode

10.23.96.188 /8
fe80:214:bfff'fe17:60be Link

WiFi address Signal/Noise/Ratio -52 /-94 /42 dB | Auto |

firmware version 1.1.2
configuration mesh

LAN address

10.190.190.224 system time Sat fan»l 2000
KESBXT-MVEOC 11:05:59 PST

vour address 68228953 uptime 19:05
load average 0.00, 0.00. 0.00

default gateway

OLSR restarts 1
runtime 0 - 06

free space




Node Status

by
™

AMATEUR RADID EMERGEMCY DATA NETWODRHK

KE6BXT-hAP-Tunnel-43

Location Not Available
MikroTik RouterBOARD RB952Ui-5ac2nD-

us
Help Refresh Mesh Status WiFi Scan Setup Selectatheme ¥
Wifi address 10.104.246.44 / 5 Signal/Noise/Ratio -57 / -95 / 38 dB | Charts
LAN address 10.30.197.125 /27 firmware version 692-bb31330
WAN address none configuration mesh

10.84.66.227 " Mon Feb 18 2019
system time
default gateway .o 1 AP Tunnel-226 = 18:06:35 PST
SSID AREDN-10-v3 uptime 1:09
load average 0.21, 0.15, 0.10
Channel -2

: flash = 9184 KB
Bandwidth 10 Mhz free space /tmp = 30100 KB
memaory = 25648 KB

Total = 1106

OLSR Entries Nodes — 346

Part of the AREDN™ Project. For more detzils please s== here




Mesh Status

AREDN

AMATEUR RADID EMERGENCY DATA METWORY

W6LY-RM2-Omni-LagunaWV mesh status

Location: 33.604102 -117.735125

| Refresh | | Auto | | Quit

Local Hosts Services Current Neighbors LQ NLQ TxMbps Services
WELY-RM2-0Omni-LagunaWW.local .mesh MeshChat AJGE-M2NB-74-127-87.local.mash 50% 84% 6.2
® gatei4-HP.local.mesh LW DOC SHARE KEGBAT-hAP-Tunnel-226.local.mesh  {tun)  100% 100%
® KEGBXT-226-Grandstream. local. mesh Grandstream
Remote Nodes ETX Services ® KEBBXT-225-Decode.local.mesh Decoder
® KE6BXT-226-noname.local.mesh No Name
L " AIGBY-TS ® KEGBXT-226-raspberrypi.local.mesh Raspi
i i AIGBR-TS2 R
AI6BX-2-ToughSwitch.local.mesh —' ® KESBXT-226-H701 local.mesh 10.162.23.29
@ aitibx-raspbx.local. mesh s KISIZE-RM2-KRUM Jocal.mesh 6% 61% 0.0
AEGXE-5 eback-RM5.local.mest : : -
.4° XE-Saddleback-RM5.local.mesh 1.10 - ® W6BGR-KrumCam.local.mesh A
SRR il Ll WELY-NSM-LWV-CTOWER Jocal mesh 63% 85% 124
® Jefixe-netgearl.local.mesh netgearadmin ® VsLY-Shack-FAX local.mesh 10.117.187.164 FAX
AEBXE-PleasantsPk-P2P-L agunaWoods.local. A ]
E J<_E PleasantsPk-P2p Lacul aWoods.local. mesh 1.10 ® WELY-CTOWER-CAMERA local. mesh Take Snapshot
WEGER-NBMS5-MV1 local.mesh 1.10 5 Tl S
R e - 16 (741 311 ® WELY-GP¥2160.local.mesh 10.117.187.162x1060
NIGITT YOIP Ot ol s = W6LY-RM5-RDish-LWV-PPlocal.mesh (ded)  100% 100%
AEGXE-PleasantsPk-P2P-Yucaipa.local. mesh 1.20 S : P
= o Lt 13psnot
AEGXE-PleasantsPk-RM2.local.mesh 1.20 o "‘Fj s 'Ofa'mfs 150% 100%% B
I"\" IT L‘.I__ i "_I'.\'I\- 'E D C'\: . i l' )]
AESXE-PleasantsPk-RM3.local. mesh 1.20 ERRE R Bt b

® KE6BXT-PleasantsPk-T58.local. mash admin
KEGBXT-PleasantsPk-RM5-SW.local.mesh 1.20

Previous Neighbors When




MeshChat

. Mesh Chat v1.0

& C @ ® aibbx-2-chatpilocal.mesh/meshchat/ see ks I O ©® =
~
CHAT FILES STATUS LOGOUT
Mesh Chat v1.0
Zone: MeshChat Node: ai6bx-2-chatpi
Call Sign: KEGBXT Updated: 11 seconds ago

Send a Message Mesh Chat Users 2

New Message Call Sign Node Last Seen &

Enter message here KEGBXT alebx 2 Chat I 2‘{18’19
E 5:24 PM
AJ6GZ aj6gz-1-pi1 ATR
Channel: ajegz-1-pit 5:23 PM
Everything v
Al \ v

Messages

B Enter search 2 Everything -

Time Message Call Sign Channel Node

W6BI,
2519 Al6BX aibbx-2-chatpi
7:19 AM , . e
You are in. Good morning.
W




You'll want an IP Camera




. or several IP Cameras




Do you want to talk over the network?
Add phones using a VoIP adapter




With a VoIP Video Phone
you can talk and see




Add a Raspberry P1

or Arduino or BeagleBoard

Arduino

BeagleBoard

e Web server

e File server

» Asterick server (PBX)




Access, monitor and control USB devices
over your network




Access your HAM radio remotely
(HAM radio over HAM radio)

REC-1258 MEll

RemoteRig
1258MKIIS-RADIO

STERED (DUAL RX] RADIO SIDE UNIT REMOTERIG

HRO Discount Price: $285.95

.

This item qualifies for FREE SHIPPING

In 28 Conbmerttal S States by UPS Grouind Servios

V).




RS232 to TCPIP/RJ45 Converter
Serial to Ethernet Server




You can turn power on or off

[Front Panel]

[5]: R5-232 Serial Port Console [1]: Ethernet Port

[8]: Outlet LED Indication [2]: Manual OnfOff Button

[7]: Circuit Breaker [3]: Manual Power Outlet Selection Button
[8]: Master Power On/Off Button  [4]: Loop Through For Daisy-Chain Connection

[Back Panel]

TEIRAL SWHIC IO POWTE O ALL OUT W07 1O EXCELD 15 AliFg



Monitor the weather




What would you add to your MESH network?




Connecting your MESH network
to the Internet




Monzitor/control nodes and service
from anywhere with internet access

KE6BXT-MVCityvHallRoof

Help Refresh Mesh Status OLSR Status VWiFi Scan Setup Night Mode

i 10.23.96.188 /s Signal/Noise/Ratio -52 /-94 /42 dB | Auto
WiFi'address fe80:214:bfff'fe17:60be Link .

firmware version 112

1018 configuration mesh

fe80:214:biff el

LAN address

a Link
10.190.190.224 system time Sat 1_311»1 2000
KESBXT-MVEOQC 11:05:39 PST
68228053 uptime 19:05

load average 0.00, 0.00. 0.00

default gateway
your address

OLSR restarts
runtime

O =
=]
4]
Un
¥}
s
@

free space




Access HAM Internet services

Connecting Amateurs

bEOC

)/ @ Google Maps APRS x "\
€« C M [ aprsfi/# 33 7ol mn @ =
= Apps Brain Games @ ;i Comedy 1210 & myHAMCcallsign.co... E} Salinkesaog! E The Open Carry Arg... »
t.,-u-g.-i 23°45.21' N 117°44.63 W, |:‘.rv11_3|:"r| | overlays | | nap - | aprs.fi- Login
= Ry I n .

PenFed Car Buying Program

=Y

;i< > b

L5 Compare Prices at New Car Dealers With the

,.,- '
970 ryEn @i - ool PenFed Car Buying Service.
W*G:-Q @ Hinery == - s
eXQY ViZ144 North Tustin Track callsign: Clear
{356 8

K ¥-1

penfe car,corm

Search | 7

- @) 5
E Santa Aha Tustin ~ =im] | Address, city or Locator: Clear

1

ks ) Loma Ridge Seanclhy) 2

>® =% ¥omi

suntain CRAS S Whiting Rancl Show |ast:
Valley Wilderness Pa. | 1 hour hd
re893 o i g ( ¢ o Track tail length:
T - Irvine (, U, ] 1 hour v
5, “cwsze EeTIE 2
. € Wiz 80.7°F 47% 1008 mbar 1.4 MPH W
7 q) Y, o,
B q i 4 Other views:
@‘: WOSS31 %0, . Stk
B Rk S Lake Forest AT
= Céista Mesa F « Raw packets
P EE + Status packets - Beacon packets
N~ KETEQ-14 . {CWOP weather - Telemetry
ey fen . - + Messages - Bulletin board =
D= Map.dsts ©2014 Google! 'S kM b——0o .\ Terms= of Use  Repatsmiapemor - Mrofiv heoaecina




Maore Modes in Orange County | Bands, Channels, and Frequencies || Band Plans J] OC RACES || Backbone Nodas
Software (Firmware) J| Basic Setup External Links

Mavigation Internet Tunneling

Home

w Drange County Major Nodes
Anaheim Ham Radio Outlet
Red Cross — Santa Ana
Pleasants Peak i -
Laguna Woods Village Tower I nte rn et Tunnellng
Saddleback Nodes
Mission Viejo City Hall (EQC)
%an Juan Capistrano
Bands, Channels, and '-";.- = = . —
Frequencies S S
Eill:‘ Plans %\' |(?‘,; :ﬂ\' .
» More Maps

M

More Nodes in Orange u
County

AREDN Node M !

oc RACBD . Mesh 1 MESh 2z
SATERM. — — s v—
Las Vegas Mesh

Backbone MNodes
Events

+ Hardware Internet Tunneling is a method to connect Mesh Islands together using the Internet. Each AREDN
Antennas (MiMo) Mesh Mode has the capability to ether be a Tunnel Server, a Tunnel Client, or both a Tunnel Server and
Antennas (non-MiMo) a Tunnel Server.
airRouter

¥ AirCateway After flashing the AREDN firmware on your node you must install the Tunneling software before you
Wireless Clients or can configure it. Click on the Setup button to go to the Basic Setup page. Next, click on ether
Wireless Internet the Tunnel Server or Tunnel Client links. If the Tunnel software has not yet been installed you will see

Software (Firmware) one of the following messages:
Basic Setup

M » Internet Tunneling

= . Pori Forwarding L
: : MNods Stat Basic Setup : Administratio
b Adding Services to a Node fakallr HCP, an yic Clignt dmin z




Connecting Mesh Islands

Internet Tunneling

National Forest

Sacramento
o
Stanislaus
National Forest
o] Yosemite
E‘, Nalional Park
nJose
o
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Salinas o 15,
2 v
o i [
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L \ N1A National Park
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155
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0 Setbns
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[inks

e QOrange County Mesh Organization
http://OCMESH.org

 AREDN website (Amateur Radio Emergency Data Netwohrk)
http://AREDNMESH.org

* Orange County “real-time” Map

https://mapping.kgbwxc.net/meshmap/map_display.php

* Speed Test

http://www.speedtest.net/




And finally....

Ready for some Demos?




THE END

Don Hill, KE6BXT Joe Ayers
(714) 345-1114 (949) 446-1228
donhill@gmail.com joe@ayerscasa.com




