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In addition to our individual ARES® users,
we stand by our Commitment to our
community Government and Civil Agencies :
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*To Supply De facto e-mail:
using their existing e-mail programs,
*on their own computers in their own offices,
*with no additional invasive software,
eseamlessly, transparently, from user-to-user.
from 1nside their own County or around the world

from inside a disaster area, and without normal e-mail
servers or Internet links.

Winlink
R

This 1s the purpose of Winlink 2000 E-mail via Amateur Radio




Normal E-mail requires an internet connection
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Between Agencies

c"“cal Between an Agency and the Field mutlllﬂ

Between an Agency to multi-points
Between Agencies and anywhere!




« If a community “Last Mile” internet link is
broken, or the agency e-mail server is down,
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e-mail cannot flow.
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The “last mile” 1s an important concept in Emergency Communications.

The “last mile” 1s the path across an area where
conventional communications have been
Q disrupted or overloaded by an 1ncident.




Local? Regional? Global?
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Winlink 2000 1s primarily a donated, dependable, transparent,
back-up E-mail system that bridges any distance.
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For the end user 1t must:

* look like e-mail and use familiar software like Outlook
e have an address book and a spell-checker

 allow multiple recipients (to:, cc:)

» send multiple attachments

* be able to use factical email addresses

* and NOT add to the stress or learning curve when 1n an
emergency situation



System Requirements:

It must work on multiple computers on a LAN without
additional desktop software, and not invade security,

be automated,
use available and future digital radio modes,

interface with commercial communications systems like
telephone, cellular telephone, the Internet, etc.,

have speed, performance and accuracy,

and immediately deliver emergency traffic seamlessly, end-
to-end.



Why?



Aecuracy consist

“Written documents impose
their own kind of discipline”

Albert Einstein

“l can’t work without a blackboard!”



Why? Traditional role of Amateur Radio support:

* Report health and welfare of affected public

* Voice communications among served agencies (EOC's,
hospitals, shelters, and incident command.)

 Site tactical support — Incident Command, search and
rescue, damage and storm reporting (SKYWARN).

“Formal,” Structured written emergency traffic handling



Why? Our traditional methods fail for complex message
handling 1n today’s agency environment!

 Since the advent of e-mail:

— Need for delivering written procedures, lists, graphics, images, and
Pre-defined, formatted, documents to multiple recipients!

— Multiple recipient e-mail with binary attachments 1s the de facto
standard to carry written information.

— Hand-written message forms are seldom used, and are not
transparent to normal operations!

* For complex messages, voice, Morse code, Radiograms,
and traditional Packet radio worn’t do...

— way too slow, translation required, inflexible, prone to error, no
permanent record, not self-originating, not point-to-multipoint.

— doesn’t go end-to-end from user-to-user on their own computers in
their own offices & no attachments and no automatic distribution..



With Telex? When was the last time an agency used Telex?

With a Telegram? When was the last time they sent a Telegram?

With a voice relayed NTS Radiogram or MarsGram? (could be an attachment)
With WORLI Packet “H-routing”? “HUH?7??" “Do what???”

The accepted Global standard is now SMTP e-mail !

We can keep Agencies connected
without an immediate Internet

connection.

Bottom Line: Let’s make EmComm as easy & transparent as
possible for those who need it during an emergency situation.

Let’s not forget: It is their “party” and we want to be invited!
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Why? The ARRL 1s now implementing a National Plan

July, 2003: In cooperation with its partnership with Homeland
Security, and at their recommendation, the ARRL Board has
agreed to provide a nationwide digital system to enhance the

communications capability of the Amateur Radio Emergency
Service (ARES®).

There are situations, the Board said, when ARES® "must have
the capability to pass digital traffic across the nation quickly and
accurately.”

It must also be transparent, seamless,end-to-end, and take only
minutes from origination to destination.



E-MAIL VIA HAM RADIO




E-MAIL VIA HAM RADIO using Winlink 2000

This is a Winlink 2000

PACLINK station.
A typical ham radio “last

mile” e-mail station is
composed of simple
components, even for an
Agency with multiple
computers.

A VHF or UHF Radio and a
Good Antenna

A D-Star or Packet Radio Modem
(TNC.)

Laptop for a Portable Station.
Desktop for an agency.

* Paclink AGW & Paclink Postoffice
mini e-mail server software with

* AGW Packet Engine Pro and

* Qutlook Express or Outlook
* Win2000 or WinXP




E-MAIL VIA HAM RADIO

To send or receive e-mail,
this station makes a
connection with a Winlink
radio node or PMBO.
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E-MAIL VIA HAM RADIO

For the “last mile,” use VHF
radios and the Packet mode
as a pathway to carry e-mail.
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E-MAIL VIA HAM RADIO

For longer distances or in
difficult terrain, most PMBOs
are outfitted with multi-band
HF radios and the Pactor Il &
[l modes to serve stations with
no other e-mail outlet.

Users on HF have a special e-
mail program called
“Airmail.”

HF Radio

Data
Interface

5
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Airmail
“client
Program




E-MAIL VIA HAM RADIO

The PMBO is connected
to the internet at all times.
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E-MAIL VIA HAM RADIO

PMBOs may have remote
“‘gateways” called TELPAC
stations. They are connected
to the PMBO via any TCP/IP
link and duplicate its VHF radio
port in another location.

TELPAC stations may
communicate to the PMBO via
any TCP/IP link, including
|ICOM’s D-Star or “WiFi” 802-
11b.
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E-MAIL VIA HAM RADIO

Other computers, or
CMBOs, organize and
manage the network
traffic.

CMBOs are transparent to
users. They are
redundant, and you never
know they are there.
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E-MAIL VIA HAM RADIO

You can send radio e-mail
directly to internet e-mail
users.
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E-MAIL VIA HAM RADIO

And you can send radio
e-mail to other Paclink
or Airmail stations like
yours.
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E-MAIL VIA HAM RADIO

Adding a LAN on the
PACLINK computer
permits individuals to
send and receive radio
e-mail. PACLINK is now
an e-mail server.

PACLINK may be placed in
the “DMZ” zone in front of
the firewall.
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PMBO

Served Agency LAN



E-MAIL VIA HAM RADIO

The PMBO forwards radio
e-mail between its radio
users, even if its internet
connection is gone.
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E-MAIL VIA HAM RADIO

If the local PMBO has an
outage, you can make a
connection with a local
TELPAC station which will
automatically shift to a
distant host PMBO with
connectivity. Or...

VHF Radio
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Data
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TELPAC
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E-MAIL VIA HAM RADIO
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Or... you can traverse the
packet network using
nodes to get to a
connected TELPAC or
PMBO. Or...

VHF Radio

|
Data

Interface

TELPAC




E-MAIL VIA HAM RADIO

>
Or... you can use an HF
station to get to a distant A7 e
connected PMBO using -
Airmail. Interface
Computer %ﬂ I:I




E-MAIL VIA HAM RADIO

Besides radio channels,
PACLINK stations also
may have telnet channels

to the internet. This is
handy for fixed stations
because it is fast.
PACLINK stations
automatically switch
between preset radio

destinations and telnet
channels to find a

HDD
S|
connection to a PMBO. — —

PMBO

TELNET TELNET

“My E-mail
erver is down”




“Real life”” examples

E-MAIL VIA HAM RADIO




Harris County (Houston,) Texas. “A mature system.”
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PMBO, K4CJX,

Williamson County, TN, * (Davidson County.
@ . 0s Backpp for Telpac
A works 1n process. IPaciink)

Proposed ICOM D-Star

The Williamson County, TN, WCARES (100,000 bps)
Winlink 2000 network revolves around

several ‘hardened’ sites in prime locations.

Multiple PMBO and TELPAC gateway T wc4E0C-10, Brentwood
sites add redundancy. m

HF/VHF Airmail or
VHF Paclink (multiple
computer) deployable
vehicle.

i

®
. oo
WC4EOC-10, Franklin T ”

3=

Telpac Gateway sites use 802.11b

to back to the EOC. PMBO WC4EOC, EOC-to-

First Telpac Route for all sites is i pacimk e G
Alternate Internet via D-Star

Telnet (Internet.)

Second Telpac route is telnet to the T

K4CJX PMBO WC4EOC-10, Leper’s Fork

e Outbound EOC PMBO D-Star

WC4EOC-10, College Grove T
route to external Internet gateway.



Examine the option: what else is available for complex radio
messaging? Does it provide end-to-end, transparent, multiple recipient
de facto e-mail to the community Served Agencies desktops?

Make a “yes/no” decision about Winlink 2000. If “yes,” then...
— Learn to use Airmail, Telpac and Paclink.
— Deploy local Telpac gateway(s).

— Deploy mobile Paclink & fixed Paclink LANs in places where it will
be of value during an emergency.

— Deploy VHF/UHF new or existing links to bring it all together.
— Deploy self-powered, mobile/fixed Airmail, long-range HF Stations.

— Consider a non-public “hubbing” PMBO for the area
Meanwhile.....



Insure that there is no duplication of efforts in your “last mile”
coverage area.

Set up an strategy for implementation with your local ARRL ARES® or
RACES organization. Set up a time-line for each task.

Coordinate efforts with the Winlink 2000 Development Team,
EC’s,SECs,DECs/SM, etc.

Ask other ARES® communities for assistance.

Set up personnel responsibilities with Time-lines!

Handle the finances. “How much will it actually cost”? Who should
pay?
Involve and commit the end-user. They are the one’s to benefit!

Implement the plan in stages.

Test it, and Test it again.

Provide a presentation and demo for your served agencies.

Continue to promote your capabilities.
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Winlink 2000 is a proven, existing, operational, dependable, redundant, secure, reliable
Amateur radio e-mail messaging network that is being made available to the ARES® &
RACES communities.

(However, each community must put it in place.)



Lo CpdedanT

Madras‘-!

oo e’ Hyderabad
- Singﬁgﬁeja Lumﬁ . ofcataka Rlagpur Bombay o
5 R . ngkok \-thakaDPatna Kty hmadabad
o gt Ho Chi Mink thi Karachi o
| Lakiore O Wictaria
bk . Hanqj_‘Kunmlng o Cluetta PMlasgat o N
0$emarang gy DKaE'uI o qa‘. . . .
= Chongging DDU £l N DF'ortLoms
o Surabaya - l:‘l:-iuangzhn:uﬁ' wian GUrumgi Omma[‘i:TasthI'ltDMashhad Shi
¢ . . . thaﬁ DTecl“uran Higadh i M d'\h- DSaint-Denis
. o DA T b ugdisho
R b e Kmhsgﬂgn pERng | UITba  Hiouodre B Baghgag O 2
oHiungPandang o gga.an @ Brsnias Thilist” iddah Al Abah Ty
3 g : iz Ababa ™
B Havao o Seoul e @ GHazam :‘;Irg;ir:: Mleppo “ ‘H%Mamoudzou
S F : - “ \T—h:oshlma DHegang oscou ."-\nkara Calro oOmdurman rﬁ!:::Em B Ghintananarivo
® . o saka c}'(habarousk 5 . Istanbul
PO 2 aint Fetershurg, -
Ty Karar 'DTDMD. S Helsmkl gl ét\thens Kampala
0g of all : . apest oEanghazi 9, '
AP . . o .o i Kigali
e gl _ s e g - e D'J_s.lp ?ﬁ Tripoli Ooguiumbura
Daryif ,_D,Sdsupe b - T h i Kisangani
. _ ", Londgn Constantlne Elantyre
! . 4 - _'“_".? ||n Alglers Ol‘\rdlld|a£nena 2 B
3 aiduguri
. : e : v i o ekjad M;::.:;:Illa g SLubumb ashi
\ f . T oo o & < Cazablanca B0 DHa:are
R T [k i
3 - F'allklr . R el } o Fghadit Eﬁ”al‘zKinshasa
k F'OJLMoresby "’ ezt 0 .ﬁl"qg"'n Oq'.agps R - o Bulawayo
‘ Lo . .-1“‘ B .; : A - o""ccré. oLuanda Mapbuto
F : - :‘i j‘qita : 3 lgary e Saint-Fierre Mouakshott Abidian ir & anz
o TR ater . ] o ||?n kreal Ol:lakar Flanravia e eI
. 51—\|0n|ar itk ) . . Yark \.bPraié' ) Durban
. iy 5 “@nolulu osﬁen'-' iz Hari o Windhoek
P . L ; K Angeles shifie  gHamiton
R : Tuczo U:&
. H - . 2.
- - ' Waiaki : ap Montelre G :
L fudelaide DBrlsban# N'Ia e B . U ‘F“:é\&uan 5 gHamestown oFor Elizabeth
Nqurnea . _ . 6 O Memco it ofing Eﬂgstown
I Dg ' E,SU""’ :DFakacho 'Teguclgalpa o SDF'aramalibo Betls DCape oty
@dneg B - OAPia . % l:ucuta . Belem .
B3 A . (=} Maceio
Melbourne . o oEiogata o
Qo dNukuanfa . .} DManaus DSaIuador
B B . OGuayaquiI
= e B £ oBrasilia
- war
N 0% Uﬁbﬁ‘%ee‘te\ DT”'!II"D Belo Huorizonte
UHobart & oo TR Dlea
) Santa Cruz Sao Paulo
\ b G ritiba -
wellington 5 . £fncion

DTucuman DPorto Alegre

Busnos Aires

Santlagoo Mar del Flata

_DF'Olt Stapleg

Any Questions?



