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Two Protocols:

AX.25

Very Different

ry el oy

VARA-FM
Speed Slow FAST
Channel Muld-User Single-User
Error Handling Listen-before-transmit
ARQ ARQ
{Acknowledge/Request) (Acknowledge/Request)
Specification Non-Proprietary Protocol Proprietary, Commercial, Single-Source
Version 2.2 (EASHVK)|
htips: /f/www.lapr.org/pdf/
AX3252.2.pdf
Price Free 569
TNC Software Soundmodem: htips:/rosmodem.wordpress.com/
http:/fuz7.houa/modem_beta/
soundmodem114.zip {Both HF and VHEF/UHF versions)
Direwolf:
https:/github.com/wb2osz/
direwolf/releases
Higher Level Windows: Winlink, Easyterm | Windows: Winlink and now VARA-C (Q50
Software (QS&0 software) software)
Applications that Linux: PAT
Use: Thousands of older packages
Connection Digipeating (lots) Digipeating (2)
Capabilities Connections (unlimited)




The Layered OSI Model for Networking

.

Host Layers

'Media Layers

OSI Model

Data Lavyer

and Reliability

DRI,

| Packets l PathNDeer\:'vm?n';i!‘on
and IP (Logical Addressing)

REF: https://inst.eecs.berkeley.edu/
~eel23/sp17/lab/lab5/Lab5_Part_2-
Audio_Frequency_Shift_Keying(AFSK).html

Last month we discussed the Physical layer

AX.25 — listens before transmit, elaborate
system for MINIMIZING collisions

VARA- FM — no such system. It just blurts
out packets!!



Differences in Capabillities

TCP/IP
(“Internet”)

Ham Radio
AX.25 for
WINLINK

Ham Radio
VARA-FM for
WINLINK

A specific PORT | Your home | Your Cox Zillions of | Amazon. | Specific | Specific port
used by one network | home | Cable | intermediate Com com- | that handles
program on your router routers! puter at | https: credit
computer amazon card
pavments
WINLINK Your Radio May digipeat or connect Their | Friend's Peer
Application (Callsign) | through 1, 2 or more intermediate radios Radio to peer
AX.25 Session (node) | (Callsign)| Application
AX.25 knows ROUTES between callsigns| (node) AX.25
Multiple stations allowed on channel Session
simultaneously.
Nodes Broadcasts
WINLINK Your Radio | May digipeat through 1 or 2 intermediate Their | Friend's Peer
Application (Callsign) radios Radio to Peer
VARA-FM (Call | Application
Session SINGLE USER CHANNEL AT A TIME sign) VARA-FM
Session
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Layers of AX.25

|0SI MODEL IP MODEL AX.25 MODEL
Application Layer Application Layer
P SBEAL e.g. User Protocols such as WINLINK
it i TELNET, FTP, SMTP or
Session Layer Support protocols such as EASY TERM
DNS, BOOTP, RARP, SNMP or
Transport Layer Transport Layer Ay Cther Application

Provide end-to-end comm. services

e.g. TCP (reliable comm between ports of one
computer to ports of another) and

UDP - connectionless "datagram"” transport
from a port on one computer to a port on
another, no guarantees

Data Link Layer Internet Layer AX25
IP numbers, no guarantee Establishes error-free
connections between "nodes”
(possibly via other nodes)
Physical Layer i Bell 202 Tones

e.g. wired ethernet, or WIFI
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VARA

* VARA attacks a much simpler goal. Station to Station, single use
of the channel (generally)

* VARA makes modulation adjustment MUCH EASIER...

* Additions to VARA are chipping away at the capabilities of other
systems such as Packet conversations, Winlink file transfer, and
JS8 message caching
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VARA FM Setup -1

B8 Vara FM Winlink Session - NFAAC — X
S e I e Ct yo ur soun d Card Exit Settngs  Switch to Peer-toPeer  Channel Selection  Start  Stop  Abort
Connection:  Direct - via | | i | . | Freq. | 0.000 Range: Bearing: I:I

i n p Ut/O Utp Ut (S O yo u u S e Favorites: = 5ef Add te favorites  Remove from favorites
the RADIO and not the o 0/0 Out M:Aum Disconnected Time to next AL{};{nm ol [

computer speakers!) %ﬁ“w”“ L 8
eal
ﬁ VARA FM vd.26  NFAAC == > B
Select DIRECT or E

Settings View Ping Log® Help

Then select the station DIGIPEATER options (for ﬁ
0 W

digipeater, select one or

you want to reach the R AN ———
standard winlink way, INPUT and OUTPUT sound device .

properly.

and direct or digipeater
connection. -

02
! Global Fold
e o)
-
3 s
ALACHU INTY_EOQN VU T D.elay Sﬁ\l
:MY TWOODS WALAMY Audio Input: -89 dEFS aRT
ANDY_HUNN |. | | | | | .| ~
ARC_THAMES_NFL_SEC Message I R | Disconnected MARROW |TCP BUSY x
ggé%swﬁ&f%ﬁg Date: 2018/05/22 16:52
DAVID_HUCKSTEP_W4J ¥ | |From: SERVICE
To: NF4AC ¥,
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VARA FM will help you set TX / RX levels!

‘QSDundCard b
* Auto-Tune option Device Input
. |Mi|:r|:|ph|:|ne (Conexant Smartiudio j
* |nsert Station to contact
Device Output
° PreSS AUTO TUNE |Speakers {(Conexant Smansudio H &
- System will try 10 different -D”“’E'E“’E': oo [
signal levels and set the -
optimal level. | Gose
=4, Drive Level Calibration g | |
* (The lower levels probably .. —
won't even activate the yol P ] « @' |
signalink properly) sta |
dan
COl
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Initiatina a VAR A \Winlink Cnnnectin

ﬁ Winlink Express 1.7.2.4 - NF4AC

NF4AC - Settings Message  Attachments  Move To: |Saved= ltems v| Delete  Open Session: "-ﬁ:p'm:wmiﬁ'm | Llogs Help
Jeer as P&E X H I3 ¥ e
In Vara FM Winlink session.

System Folders Datg =8 \ara FM Winlink Session - NF4AC - ® B |
| ) s [=1( 202 . ) ) .
Read ltems (0} % = Exit  Settings  Switch to Peer-to-Peer  Channel Selection  Start  Stop —
Outbox (0) — Connection:  Direct - via L | | Freq.: | 0.000 Range: Bearing: |:| B
Sentltems (18) [=1) 202 M
Saved ltems (0) =i|z02; Favorites: = Select  Addtofavorites  Remove from favorites
Deleted tems (28) = B - R B
Drafts (0} M e In: 0/0 OQut: 0/0 BPM: 0/0 Disconnected Time to next Autoc = Disabled ==
Personal Folders B 202 nching VARA FM TNC: CA\VARA FM\VaraFM exe -
=1| 2021 Successfully connected to VARA FM TNC.
|““' Ready E—

VARA does NOT listen for busy channels. YOU have to listen to determine if the
frequency is in use oris clear. Otherwise you could interfere with someone else
already sending or receiving traffic.

Global Folders

Contacts

ALACHUA COUNTY
ALAN_WEST
AMY_WOODS_WALAMY ™

ANDY_HUNM

ARC_THAMES_MFL_SEC ;
BRAD_SWARTZ EC. CO Message ID: SNNIVQSSTRNC :

ERETT WALLACE N_H2I' Date: 2018/05/22 16:52

DAVID_HUCKSTEP_W4J ¥ | |Fxom: SERVICE
To: WF4AC




AX.25 Winlink Connections

& ScundModem by UZ7THO - Ver 1,14 - [AFSK AX.25 1200bd] — ]

bl Settings  View Clearmonitor Calibration About
B Winlink Express 1.7.2.4 - NF4AC == O X & [AFSK fod 75 1200bd ﬂim? :J —_— :

. : : T ®DCOtheshold [ [~ W Haldp
ReqUIreS Separate MF4AC + Settings Message  Attachments  Move To: Delete  Open Session: frooroo
program (soundmodem | Fee i = i

- DleEe ey PEEBX EH I > @
or direwolf) e o
System Folders Date/Time + Message ID Size Source Sender Recipient Subject
~ || |=|2022/11/100... | AWS9YZ3BY... | 459|SYSTEM |SERVICE NF4AC Undelivere:
Soundmodem won't set gﬁ;i:e(rﬂ”}s U |E1]2022/11710 0... |41PsGakewati | 460[SYSTEM | SERVICE NF4AC Undeliverer
. Sentltems (i |EI 2022/11/10 0. |HRAM7KDA3 . | 458 |SYSTEM |SERVICE NF4AC Undelivere:
yOUI‘ mOdUIat|0n fOI‘ yOU. ga\lfedg‘;ms ||§| 2022/11/10 0. | 85D5TC38IFYR | 458 |SYSTEM | SERVICE NF4AC Undelivere:
eleted Hems | o
[=1/2022/11/10 0. | FPF21AWS0Y.._ | 453 |SYSTEM | SERVICE NF4AC U
another radio to make [E[2022711710( B Fochet Wik Sesson
. . ' 21}22;11;1}3195 Exit  Settings  Switch to Peer-to-Peer Session  Channel Selection 1200 Baud = St
sure |t IS reasonable. | 2021/09/23 20, Connection type:  Direct - NF4RC-10 Via |w4DFu-g | )
= 2018/06/14 06 Connection script: -| | Edit t | Addscript R
There are more CheCk Global Folders (=4 2018/06/09 14, = | [ | idaaiy i
bOXeS and Settings - 2‘}18{1}5!2217;' ime to next Autoconnect = Disabled | MyCall ’DestEaII Status Sentpkts  [Sentbytes |Fowd pkts  |Rowd bytes |Fowd F

*** Starting WL2K packet session...

*** Initializing KIS5 over TCP Host 127.0.0.1 Port 8100
*** Initialization complete

*** Ready

[E]20iei05722 18

https://lwww.qsl.net/nf4rc/
UnderstandingAudioChan |__ce

. ALACHUA COLIEES
ALAN_WEST

nelConfiguration.pdf AN WEST
ANDY_HUNN Message ID: 8 1000
ARC_THAMES | | |pate: zo1s/05/2 s

BRAD_SWARTZ

BRETT WALLAL v From: SERVICE

3 T
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https://www.qsl.net/nf4rc/UnderstandingAudioChannelConfiguration.pdf
https://www.qsl.net/nf4rc/UnderstandingAudioChannelConfiguration.pdf
https://www.qsl.net/nf4rc/UnderstandingAudioChannelConfiguration.pdf

AX.25 does much more than WINLINK

Easyterm (“term”)
allows easy QSOs

Also includes ability
to transmit files via
“YAPP”

EasyTerm by UZTHC - Ver 0,40k - Terminal NOCALL == | >
File Settings View Stations About
?&3 Connect 3& Disconnect EI Beacon ﬁ YAPP % MHeard @ Mailbox
RECEIVE PANE - here you'll see
responses Connect THIS 1S HOW YOU CONNECT *
CallFrom: IK}MZ]
CallTo: | - ®BX I
Digipeaters I (Separate with comma)
adio Ports
rtl with SoundCard Ch: A
TRANSMIT PANE -- Once connected you Connect Cancel
type here to transmit (very similar to FLDGI
(gt [Tz [ 4. [i5.. C16. [ s .. [ Monitar




AX.25 Features

 NODES: stations (identified by callsigns) are NODES. KX4Z as well
as any SSID from 1to 15 KX4Z-1, KX4Z-2 etc..

* ROUTES: AX.25 nodes (at least in BPQ software) keep track of
“routes” to reach all the nodes they have ever heard.

 PORTS: In BPQ software, you can have “ports” somewhat similar to
TCP/IP ports. Limited number. E.g. Port 6 might be a radio on
145.030, and port 7 might be a radio on 145.070.

* CONNECTIONS - must specify which PORT to use.
 CONNECT 7 NF4ARC-10
» Shortened version: C 7 NF4RC-10
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Nuts & Bolts Keyboard Connections

* Connecting to a BPQ AX.25 node using a keyboard-type program such as
Easyterm allows you to interact directly with another ham...or with the node
itself.

* Typically the node will offer you multiple options:

* CONNECT RMS NODES ROUTES MHEARD...and maybe more
- C = allows you to connect to a more distant node from this one

* RMS = allows you access to WINLINK

* NODES = lists all nodes this node knows about

 ROUTES = shows all the ways this node can connect to others

* MHEARD - allows you to see what this node has heard
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Digipeating....versus Connecting

* Digipeaters in AX.25 pass packets along...even if they are corrupt.

* Recipient has to send back a request all the way back to the
beginning when a packet is received corrupted. Wasteful.

« AX.25: You can CONNECT from one node to another, do it over
and over, and reach stations MANY nodes away....

* And at every node, the packets are CHECKED and requests
made immediately. More Efficient. Unclear how VARA
compares.
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New Twist: VARA-C Adds QSO Capak

3" Party VAR-AC
now adds features
of multiple
products-

QSO capability
Email (limited)
File transfer

VARA isn’t as “low-
signal” as JS8....
But it will be far far
better than VOICE
And a good choice
for fun radio QSO'’s
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14.105.000

r
I Connect

st |

Settings  Tools logs Resources  About UTC: 2022-12-01 21:18:24 = NO NEW VMAIL RELAY Outbox: 0| | Parking: 0
FREQUENCY = » VarAC Log Last heard beacons L Last heard CQ calls -
o| Mycal  [Kxaz 21:17:13 - Away status set tofalse |Brd  Time  Callsign SNR || Bnd  Time  Callsign SNR  Slot |

21:17:13 - Setting away status to falze (auto)
~ §21:17:13 - VARA version: VARA FM
21:17:15 - VarAC base directony: C:NWVARAC-FMY

v4.26

[] Disable PTT FREQ SCHEDULE N/A

& :I & a2 A7 VARA commands

| STATIONS HEARD - Similar to JS8 | FT8/ FLDGI I

211713 VEHSION VARAFMv426

File

CONNECTMODEM | | CONNECT || PING L1706
DISCONNECT MODEM | | DISCONMECT || ABORT | |2117.18 - REGISTERED KX4Z KXAZR KX4ZT
TUNE I_ CALLCO |'ENDCQ  InQS50 wih
00 | [ /\EnDBEACONS |
[ .End Time Fror.n i .To .Broadcast message
CALL CQ - similar
toFT8

IDLE [ I'm away (futo)
IDLE Send is typing’
| Duration:
SNRidb) Graph

[_IC_IL ]

| Lest Awg Mine

Cumrenthy sendin I !
‘ CLR

Data stream SNR INFO

Includes FILE and "mail" L2 [Reh
capabilities a5y (v [ | |
—t= N
BROADCAST --allows NET  SENDVMAL |
communications like JS8 or [  BROADCAST |
Fae | PSKREP.MAP |

In queue ; T 1
CLR | EDIT

CALLSIGN RST-S RST-R  BAND  NAME loc QT WPWR STARTTIME % ENDTIME 8 [ Auto log G50
| | | | I I I I | | e || ar |
New message Gestures/Tags Load canned message: SPOT (DXCluster)

DATA

| [ Enterto send
= IDLE
SEND || CLR
e - BREAK,

= m— ==
Audio Input: -62 dBFS
i




Lots of Options

BESTIN CLASS RUNNERS UP
Best SPEED VARA modulation, hands down
(on HF: Pactor IV)
Best FILE TRANSFER WINLINK or YAPP or VARA-C
Best distant EMAIL WINLINK
Best LOW SIGNAL J58Call, on SSB, hands down. Nothing on FM will come close
because of how FM works
Best casual QS0's HF HF
VARA-C will probably eclipse  |J58 will woik for more QRP
JS8 just because it is faster stations
Can't really see this becoming an
FM thing!
Best FM (text) NETS VARA-C, via new broadcast You can do it with AX.25 but
mode, hands down difficult.
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* The End!
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