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Talk Outline

 Why Linux SBCs

* Getting Started

 BPQ Packet/RMS Gateway/APRS iGate

* AllStarLink Repeater

* Control and Monitoring

« SDR

 Don’t freak out about the number of slides



Single Board Computers

* Full Linux boxes (today's topic)
- Raspberry Pi
- Beaglebone

* Microcontrollers (not covered)

- Arduino
- PICAXE
- BASIC Stamp



Why Linux SBCs?

Runs a full Linux OS
Usable stand alone computer or server

Built in connectivity

- Ethernet networking
- USB and serial
- General purpose 10

Low power (5V 1A)
Expandable using daughter boards
Inexpensive ($50 for a working system)



SBC Pros and Cons

* Pros
- Inexpensive
- No moving parts
- BV power
- Expandable

e Cons
- SD cards corrupted by bad power
- SD card is not a great hard disk



Raspberry Pi

Most Popular

Best supported
rPi3 most powerful
Lots of USB ports
Lots of daughterboards

No analog inputs
$35 plus SD card



Raspberry Pi models

 Raspberry Pi
- AIA+700 MHz CPU & 256MB SDRAM, 1xUSB
- B 700 MHz CPU & 512MB SDRAM, 2xUSB, Ethernet
- B+ 700 MHz CPU & 512MB SDRAM, 4xUSB, Ethernet
- 2B 900 MHz Quad A7 & 1GB SDRAM, 4xUSB, Ethernet
- 3B 1.2GHz Quad 64bit & 1GB SDRAM, 4xUSB, Ethernet

« Compute Module
- 700MHz CPU & 512MB SDRAM

e Zero
- 1GHz CPU & 512MB SDRAM



Raspberry Pi 2B
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Beagle Bone

* Less well supported
* Onboard eMMC

 Power & Reset buttons
* More GPIO pins
* 8 analog Iinputs
« $50 street price




Beaglebone Models

* White
- Original 720 MHz A8

* Black
- Most Popular 1GHz A8

e Green
- Same CPU as Black
- No barrel power, two Grove connectors

* Industrial
- Black with extended temperature range



Beagle Bone Black

DC Power 10/100 Ethernet

PMIC Ethernet PHY

Sitara AM3358
USB Client

Serial Debug LEDS

512MB DDR3
Reset Button

USB Host

HDMI Framer
microHDMI

uSD Boot Button



Other Linux SBCs

Examples
- Intel Edison

- VoCore
- Odroid

Less well supported

Fewer peripherals

Sometimes better performance
Mostly higher priced



Power and Storage

e Runs on 5V DC

- Needs clean power
- Draws 0.5-1.0 A without daughter boards

* Micro SD card storage
- Finite life
- Marginal performance
- Bad power Kkills SD



Must Have Accessories

 Micro SD card

- Faster is better
 Class 10
- UHS 1 i
« UHS 3 i
- At least 4GB
« 16GB is ample
* Real time clock
- PiFace Shim RTC
- Adafruit DS1307

- Needed if no
network (NTP)

mp DS1307
 oTC
Breakout

Lxp-2 O3 0y

E321060
T W94v-e @

.




Nice to have

» Official Raspberry 7” Touchscreen




Power Control

e Andice Labs

Powercape

* Adafruit s
Powerboost b
1000C
boosts 4V @\
from LIPO p=de}
battery




TNC-X/Pi/Black

Designed by John Hansen W2FS
Based on PIC Microcontroller
MX614 Bell 202 modem chip

KISS interface
- Serial

- USB

- 12C




Why the BB/TNC-Black?

BBB has 5 serial ports
Mechanically stable stacked capes
Powercape battery backup

Lots of pins for
site monitoring

50% more
expensive




Part 1
Getting Started on the
Raspberry Pi



rP1 Materials

Raspberry Pi 2B or 3B

Micro SD card

5V 1A power supply

USB A to micro USB B cable
Ethernet cable

Direct connection

- Monitor or TV
- HDMI cable
- USB keyboard and mouse



Raspberry OS Choices

* https:/lwww.raspberrypi.org/downloads/

* Debian derivatives are most popular
- Raspbian (Official Supported OS)

- Alternatives are
« NOOBS (New Out Of the Box Software)
 Ubuntu Mate (Ubuntu Desktop)
« Windows 10 IOT (a.k.a. YGBSM)
e several others, some not Linux based

* Debian 8 (Jessie) adopts systemd

- This changes how system programs are run
 No more /etc/init.d/XXX and /etc/inittab
e Control programs with systemctl



Burning the Image

 Unzip image
- 2016-09-23-raspbian-jesse.img
* Linux or OSX command line
- dd if=2016-09-23-raspbian-jesse.img of=/dev/immcblk0
— sync;sync
 Windows
- Download Win32Diskimager
- Select image file name

— Select SD card drive letter
— Click Write



First boot with Pixel

i 'C' E ’:} @ E[pi@raspberr}fpi:m]

0%

2119



Raspberry > Preferences >
Raspberry Pi Configuration

& & 3 % @ BWvieraspoery. | § Raspoery i . 2 %] 2123
=
I : '

l System | Interfaces | Performance | Localisation
Fllesystem: Expand Filesystem
Password: Change Password...
Hostname: raspberryp

Boot: ») To Desktop To CLI

Auto Login: ¥ Login as user pi’

Network at Boot: Wait for network

Disabled

' Enabled

Underscan:

Add to Rastrack. ..

Rastrack:

Cance OK




Remote Access

« Do ifconfig from the keyboard

* Look for hostname raspberrypi
- Assign a reserved IP address and add DNS

 Advantages of using ssh
- Can access the device from anywhere
- Automatic logins using authorized_keys
- Text based menus work great remotely



Configuring rPi

* Plug in keyboard, mouse and screen
- Menu >Preferences > rPi Configuration

* Plug in ethernet cable and locate the IP
address

- Default hostname is raspberrypi

— 8Ssh p1@ XX XXX OO XXX
« password raspberry


mailto:pi@XXX.XXX.XXX.XXX

Running raspi-config

File Edit View Search Termina: riciyp
willem@bashful:£5 ssh pi@192.168.11.114

pi@192.168.11.114 P ords

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in Jfusr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.

Last login: Sat 1 " B om 192.168.11.126
: sudo raspi-config




Expand file system

File Edit View Search Terminal Help

L

{ Raspberry Pi Software Configuration Tool (raspi-config) |

1 Expand Filesystem Ensures that all of the SD card s
2 Change User Password Change password for the default u
3 Boot Options Choose whether to boot into a des
4 Wait for Network at Boot Choose whether to wait for networ
5 Internationalisation Options  Set up language and regional sett
6 Enable Camera Enable this Pi to work with the R
7 Add to Rastrack Add this Pi to the online Raspber
8 Overclock Configure overclocking for your P
9 Advanced Options Configure advanced settings

® About raspi-config Information about this configurat

<Select> <Finish=




Change the Password

File Edit View Search Terminal Help

{ Raspberry Pi Software Configuration Tool (raspi-config) }

1 Expand Filesystem Ensures that all of the SD card s
2 Change User Password Change password for the default u
3 Boot Options Choose whether to boot into a des
4 Wait for Network at Boot Choose whether to wait for networ
5 Internationalisation Options  Set up language and regional sett
6 Enable Camera Enable this Pi to work with the R
7 Add to Rastrack Add this Pi to the online Raspber
8 Overclock Configure overclocking for your P
9 Advanced Options Configure advanced settings

® About raspi-config Information about this configurat

<Select> <Finish=




Set timezone 1

File Edit View Search Terminal Help

{ Raspberry Pi Software Configuration Tool (raspi-config) }

1 Expand Filesystem Ensures that all of the SD card s
2 Change User Password Change password for the default u
3 Boot Options Choose whether to boot into a des
4 Wait for Network at Boot Choose whether to wait for networ
5 Internationalisation Options Set up language and regional sett
6 Enable Camera Enable this Pi to work with the R
7 Add to Rastrack Add this Pi to the online Raspber
8 Overclock Configure overclocking for your P
9 Advanced Options Configure advanced settings

® About raspi-config Information about this configurat

<Select> <Finish=




Set timezone 2

File Edit View Search Terminal Help

{ Raspberry Pi Software Configuration Tool (raspi-config) }

Change Locale Set up language and regional sett

Change Timezone Set up timezone to match your loc
I3 Change Keyboard Layout Set the keyboard layout to match
I4 Change Wi-fi Country set the legal channels used in yo

<Select> <Back=




Advanced Options

File Edit View Search Terminal Help

L

{ Raspberry Pi Software Configuration Tool (raspi-config) |

1 Expand Filesystem Ensures that all of the SD card s
2 Change User Password Change password for the default u
3 Boot Options Choose whether to boot into a des
4 Wait for Network at Boot Choose whether to wait for networ
5 Internationalisation Options  Set up language and regional sett
6 Enable Camera Enable this Pi to work with the R
7 Add to Rastrack Add this Pi to the online Raspber
8 Overclock Configure overclocking for your P
9 Advanced Options Configure advanced settin

® About raspi-config Information about this configurat

<Select> <Finish=>




Set Hosthame

File Edit View Search Terminal Help

{ Raspberry Pi Software Configuration Tool (raspi-config) }

Al Overscan You may need to configure oversca T
Hostname Set the visible name for this Pi

A3 Memory Split Change the amount of memory made |i

A4 SSH Enable/Disable remote command lin -

A5 Device Tree Enable/Disable the use of Device

A6 SPI Enable/Disable automatic loading

AT I2C Enable/Disable automatic loading

A8 Serial Enable/Disable shell and kernel m

A9 Audio Force audio out through HDMI or 3 -

AA GL Driver Enable/Disable experimental deskt |

<Select> <Back=




Disable serial login

File Edit View Search Terminal Help

{ Raspberry Pi Software Configuration Tool (raspi-config) }

A1 Overscan You may need to configure oversca T

A2 Hostname Set the visible name for this PL =

A3 Memory Split Change the amount of memory made

A4 SSH Enable/Disable remote command 1lin

A5 Device Tree Enable/Disable the use of Device

A6 SPI Enable/Disable automatic loading -

A7 1I2C Enable/Disable automatic loading |
Serial Enable/Disable shell and kernel mie

A9 Audio Force audio out through HDMI or 3 -

AA GL Driver Enable/Disable experimental deskt |

<Select> <Back=




Reboot and log In again

File Edit View Search Terminal Help

{ Raspberry Pi Software Configuration Tool (raspi-config) }

1 Expand Filesystem Ensures that all of the SD card s
2 Change User Password Change password for the default u
3 Boot Options Choose whether to boot into a des
4 Wait for Network at Boot Choose whether to wait for networ
5 Internationalisation Options  Set up language and regional sett
6 Enable Camera Enable this Pi to work with the R
7 Add to Rastrack Add this Pi to the online Raspber
8 Overclock Configure overclocking for your P
9 Advanced Options Configure advanced settings

® About raspi-config Information about this configurat

<select>




Add user willem

File Edit View ESzarcn Terminai ficiy

: sudn adduser willem
Adding use pllem,
Adding new group wlllem (1001)
Adding new user ‘willem' (1001) with group "willem'
Creating home directory "~ /home/willem' ...
Copying files from " Jetc/skel'
Enter new UNIX password:
Retype new UNIX password:
passwd: password updated successfully
Changing the user information for willem
Enter the new value, or press ENTER for the default
Full Name []: Willem ACOKQ
Room Number []:
Work Phone []:
Home Phone []:
Other []
Is the 1nfn

ctr vy
sudo adduser willem sudo

hddlng user
Adding user willem to group sudo
Done. |:|



Part 2
BPQ BBS/RMS/iGate



What is BPQ?

* NET/ROM compatible Packet Switch

- Multiple ports

* As many I12C or serial ports as
you have available

- Multiple protocols
 Packet, Pactor, IP

- Multiple functions
* BBS, Chat, APRS



What can we use BPQ for?

» AX25 (Packet) Access point

* Bulletin Board System (BBS)
 Radio Message Server (RMS)
e APRS Internet Gateway

* Application Gateway



BPQ Web Configuration

M ™ KONTS's BPQ32 Web Server - Mozilla Firefox

%y KONTS's BPQ32We... X

€ O ctnpi wB U 3 4 00 - =
BPQ32 Node KONTS

- — . Driver Stream Mail Server |Chat Server |SYSOP Edit
Routes |Modes [Ports |Links [Users |Stats (Terminal | .. — Pe—
Windows Status Pages Pages Signin Config




BBS Message Page

A S Edit Messages - Chromium
%, Edit Messages 2 W
\% ; | ctnpi \T:..'-j E
BPQ32 BBS KONTS

Status ||Configuration |Users | Messages ||[Forwarding || Welcome Msgs & Prompts || Housekeeping|| WP Update | Node Menu

Filter
From Message 2555
To
Via From |ACOKQ Sent 08-May 21:40Z | Type PY
To KOTER Received 08-May 21:40Z | Status Fr
2504 . BID 2555 KONTS Last Changed 08-May21:41Z | Size 210
2583
2498 VIA
2497 Title QTC 1 PHILA PA 215276
2494
2493 Edit Text | | Save | | Save Message | Save Attachment | Print | | Export
2492
2491 Green = Sent, Yellow = Queued
2486 KONTS R = =
2485
2483
2482
2481 hd




Message Forwarding

@ & @ Edit Forwarding - Mozilla Firefox

Br, Edit Forwarding

€ ctnpi v E @ 3 A& © @-

BPQ32 BBS KONTS

|Status !Conﬁquration ‘USE‘I‘S|I‘»‘I&SSHCI&S !Forwarclincr |Welcome Msgs & Prompts|Housekeeping |WP Update |Node Menu

Max size to Send KBNTS
: Forwarding Config for RMS - ® Messages Queued
99999
TO AT TIMES Connect Script
Max 5ize to Receive RS RS
99999 KETER
KE&HTN
N1IQI
Max age for Bulls ALTN
365 NX9K
Warn if no route
for Por T Hierarchical Routes (Flood Bulls) HR (Persocnals and Directed Bulls)
Use Local Time
Aliases
BES HA
Enable Forwarding Interval | 3600 (Secs)
Request Reverse Interval | 3600 (Secs)
Update
Send new messages without waiting for poll timer
FBE Max Block | 10000 Send Personal Mail Only
Allow Binary Use Bl Protocol Use B2 Protocul
Send ctrl/Z instead of /fex in text mode Torwarding

Update || Start Forwarding



APRS Page

N05Z-14's BPQ32 Web Server - Mozilla Firefox

%y NOSZ-14's BPQ32W... x

€ 192.168.11.88 wBa U 3§ /& @ - =
Home NOSZ-14's BPQ32 APRS Web Server
All Stations

RF Stations All Stations

All WX Stations
RF WX Stations

(This page will automatically refresh every five minutes)

The following is a list of all the stations heard in the past 120 minutes,

All Mobile both on RF and on the internet.
Statlons There are 90 callsigns in the list,
RF Mobile click a callsign to get an information page for that station.
Stations
All Objects |ACOVP-10 |ACOXW-1 |ACOYV-9 |ADOWB-B [AE5VO |ALMGRE [BVILLE  |KOBAN
RF Objects | |[KOHEY-9 |KOJSC-1 |KOQED  |KOQED-10 KORTS-9 |KIDDN-4 |[K7HRO-9 |K7RFW-9
Information | | KZYE:3  |KBZIT-9 |KBOUT |KBOUSF [KB9UZO-9 [KCOD  |KCOD-6  |KCOFAC-7
Node Pages | [KCOLAD-1 |KCOWUV |KC6ETE-9 [KDOFPY-9 [KDOJZX-10 |KDOKV]-15 |KDOLAC-10 [KDOSQA-4
KDOSQA-9 |KEOGD]-7 |KG4]JAM |KI4GYZ-1 |KJOCFW-9 |KNOMAP-1|KT0AM-9 |NOBN-1
NOEB NOLNE [NO0OJ NORUX-13 [N0SZ-14 |NOSZ-2 |NOWAR-9 |NOWGM-3
INIGEP-1 |N2XGL-5 |(N2XGL-9 |N3GPS [N4ATA-7 [N4JJR-9 |N7GN-5 |N7MJ-9
IN7SOI-9 |NOADM |SAGI1 IWOAKO-B (WOARP ~ (WOBSP-10 (WOBSP-13 |WOCDS-A
|WOCDS-B |WOCDS-C |WODPD-1 (WOJAW  (WOJAW-9 |[WOJRL-15 |WOLRA-5 |WOOEY5
|WORDR-9 |WOUPS-5 |WBXAL-10 [WBXAL-9 (WAOGEH |[WAOTOG |WASVRL |WAGIFI-3
WBSPIB-B (WB7GR-3 |WB7GR-9 |WD4IXD |WD4IXD-10 (WO8M-1 (WO8M-9 |WROAEN-B
WROAEN-D |WY7ATH-2




Stations Heard on RF

NO0SZ-14's BPQ32 Web Server - Mozilla Firefox

ey NOSZ-14's BPQ32 W...

€ 192.168.11.88

Home

All Stations

RF Stations

| All WX Stations

| RF WX Stations

All Mobile
Stations

RF Mobile
Stations

All Objects

RF Objects

Information

Node Pages

*BE O3 & O 8- =

NO0SZ-14's BPQ32 APRS Web Server
RF Stations

(This page will automatically refresh every five minutes)

The following is a list of all the stations
heard on RF in the past 120 minutes.

"*! after a callsign means that it was heard via a digi

The list only includes callsigns heard on RF, direct or via
digipeaters.
It does not include callsigns heard on the internet,
or heard as third-party RF traffic via IGATEs.

There are 47 callsigns in the list,
click a callsign to get an information page for that station.

‘Ca.l.lsig‘n ‘Symbol | Location |Mﬂes |Bear1ng |Last heard
| ALMGRE* |No. Digi |38°46.33'N 104°59.55'W | 54.9| 159 [16:31:27
| KOBAN* | Truck |40°24.41'N 105°05.68'W | 62.9| 12 |16:37:20
| KOISC-1* |No.Digi  |38°13.86'N 104°36.65'W | 97.3| 156 [16:30:12
| KOOED*  |Rec Veh'le  [38°58.91'N 104°32.53'W | 56.9| 130 [16:32:21
| KOOED-10* |No. Diam'd |38°59.87'N 104°38.52'W | 52.1| 133 [15:55:59
| KORTS-9* | Truck |39°17.25'N 103°30.01'W | 100.0 | 99 [15:57:58
| KIDDN-4* |Car |38°25.62'N 105°11.37'W | 75.8| 173 [16:06:07
| KTHRO-9* | Truck |41°09.63'N 104°47.80'W | 117.1 | 14 [16:21:42
| KTRFW-9* |Van |41°33.88'N 106°08.23'W [147.3| 344 [16:39:01
| KTYE-3*  |Truck 40°24.43'N 104°49.41'W | 67.5| 24 (16:11:59
| KBZTT-9*  |Jeep |38°59.63'N 105°03.46'W | 39.4| 157 [16:24:34




Station Map

M ™ NO0SZ-14's BPQ32 Web Server - Mozilla Firefox

fry NOSZ-14's BPQ32 W...

& 192.168.11.88 wB @ 3 A& © - =
1
|  Home NO0SZ-14's BPQ32 APRS Web Server
| Al Stations
(This page will automatically refresh every five minutes)
| RE stations
| All WX Stations Information about NOSZ-2
Click the callsign to look it up on qrz.com
| RE WX Stations Location: 40°07.91'N 104°55.75'W
All Mobile The bearing from N0SZ-14 to N0SZ-2 is 028 degrees, the distance is 47.9
Stations Miles
RF Mobile Last posit: APTT4,WOUPS-5,WIDE1,KCOD,WIDE2*
Stations
Status: /[TinyTrak4 Alpha
All Objects
| Last heard 00:54:36 ago
| RF Objects n
| Information Map Satelite OSM MO il ¥
| Node Pages
Prans Mead
o Platteville
t - _,  Hygiene 1
7] — Longmont
MNOSZ-2 -
Altona = T
den Lake J2MestOWN |"'|-‘. _ﬂ? Ij:ﬁﬂl'u::t;;”:s
— 52 Dacono Eort Lupton T
Gold Hill | ¥
287 Ene
— Boulder T T
Lafayeite -
Lauisville
ind I +
SUperior @
Seript FSWAG Crescan "_""flrl_'"“f L . =
{-—:D qleuﬂr‘ reck i 4 C: Map data € SkmL— I?’TJ"l{h:m:c[;:s‘:i_r Report a map emor




How does it work?

 BPQ is a software program
- Runs on most computers
- Somewhat complex configuration file

e Connects to radio via Terminal Node
Controller (TNC)

- Typically serial connection
e Interconnects via IP
 Built-in BBS, iGate, Chat server, ...



rPi1/IBPQ vs. KPC3+ BBS

* rPiI/IBPQ Pros
- Lower cost ($100)
- Much larger capacity (GB vs. kB)
- More ports (multiple RF, serial and IP)
- Sophisticated forwarding

* rPI/BPQ Cons

- Higher current draw
- Less tolerant of bad power



Complaint: Hard to set up BPQ

* BPQ is very sophisticated, and
that necessarily adds complexity

» Solutions:
-Use bpqg-config to get started
-Web interface for BBS etc.

-Join a support group
* Yahoo BPQ32
 RMHAM



Why so rPi and BBB centric?

 BPQ Is software - runs anywhere
- Supported on Windows, OSX, Linux
- Best run as a headless server

* rPi and BBB are
- Inexpensive
- Reliable Linux boxes
- DC powered
- TNCI/Pi & TNC/Black daughter boards
— All the cool kids have one



Why the rPiITNC-Pi?

 Extremely well supported
» Complete package with screen




Brief history of BPQ

* Written by John Wiseman G8BPQ

Originally called BPQCODE
Became BPQ32 in late 90s
Ported to OSX/Linux in 2000s

Ported to Raspberry PI/TNC-PI and Beagle
Bone BlackiITNC-Black



Building the TNC kit

* It takes a few hours to build
- Quality soldering iron time
- Simple, excellent instructions

e Test it
- Check voltages, insert ICs
- LEDs should flash on power up
- Configure OS and BPQ

* John W2FS provides outstanding after-
sales support



Selecting a Username

* Default user name
- Raspberry Pi = pi
- Beaglebone Black = debian

* The default user name is good for BPQ and
similar programs with multiple users

* Create a login for each user

* Create subdirectories for programs like
BPQ which will clutter the home directory



Quick Start

http://lwww.prinmath.com/ham/howtol/quickstart/

File Edit View Search Terminal Help

willem@bashful:~5% ssh pi@192.168.11.113
pi@192.168.11.113's password:

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in /Jusr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.
fLast login: Mon Nov 28 20:38:33 2016
: mkdir BPQ
cd BPQ
wget -q http://www.prinmath.com/ham/bpg-config
chmod a+x bpg-config
sudo .jbpq—cnnfigD




bpqg-config installs programs

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0.2

BPQ Configuration

telnet and minicom and 1lsof is not installed.
Select Install to install, or Quit to install them
yourself.

<Install= <Quit>




bpqg-config resolves conflicts

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0.2

BPQ Configuration

bluetooth is enabled, which conflicts with BPQ.

=Disable=




Quick Start

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0.2

BPQ Configuration
This appears to be a fresh install of BPQ.

If you are new to BPQ we recommend that you do Quick
Install which will download BPQ, build an initial

configuration and start BPQ.

You can then run bpg-config again to modify this
configuration.

=Quick Install= <Expert Installs




Fill the required fields

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0.2

| Quick Start Configuration
Set Parameter

Node Callsign KONTS

Owner Acronym CTN

Owner Name Colorado Traffic Net
Grid Square DM79gr

Frequency 145050

Username willem

Password XyZ123

<Finish>




Write Configuration

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0.2

bpg-config save

bpg32.cfg

linmail.cfg

BPQBBSUsers.dat
Jlib/systemd/system/bpg.service
Jetc/minicom/minirc.bpg
minicombpqg

Jusrflocal/bin/bterm




Start BPQ

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0.2

Quick start
BPQ started.

Connect to it with a web browser as
http://192.168.11.113 :8008/

or
telnet 192.168.11.113 8616

<zContinue>

If that works enable it to start on boot.

<Abort Quick Starts




Options after Startig BPQ

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0.2

Installation Steps
Select next step

1 Download BP(Q

3 Restart BPQ

4 Stop BPQ

5 Disable BPQ start at boot
6 About bpg-config

<select>




Browse to BPQ node port 8008

(if you configured a different port, use it instead)

'Bpf, NOSZ-7's BPQ32\ w 2
192.168.11.114

BPQ32 Node NOSZ-7

|R0urc5 |N0dcs |Pm'ts |Link5 |USDI'S |Stats |Tcrminal |Drh-‘cr Windows |Stn:nm Status |T\-‘Iai] Server Pages |SYSOP Signin ||Edit Config ‘




BPQ Ports

< C | O 192.168.11.114 A

BPQ32 Node NOSZ-7

Routes Nodcinks Users||Stats || Terminal || Driver Windows ||Stream Status | Mail Server Pages||SYSOP Signin||Edit Config

Ports

|Furt|| Driver || ID ||Beacuns|
Il |[ASYNC |[145.050 MHz 1200 bps| Beacons|
|2 | TELNET |[Telnet Server | |
3 | BPQAXIP|[AX/IP/UDP | Beacons|




Click Mail Server Pages
'B% BPQ32 Mail server

i C | (D 192.168.11.114 2

BPQ32 Mail Server NOSZ-7 Access
Please enter Callsign and Password to access the BBS

User willem

Password [sseses |

Submit | Cancel



BBS Configuration

(bpg-config set most of these in linmail.cfg)
'E'F"Jr Main Configuratio:

3 C | ® 192.168.11.114 | :

BPQ32 BBS NOSZ

Status Users ||Messages ||[Forwarding |Welcome Msgs & Prompts |Housekeeping || WP Update |[Node Menu

Main Configuration

BBS Params

BBS Call |MOSZ SYSOP Call \WOWVG

H Route ¥ Redirect msgs to BBS Call to SYSOP Call
BBS APPL No 1 Streams 32

¥ Send System Msgs to SYSOP Call
Refuse Bulls
¥ Enable FBB UI System
Send Mail For Beacons every |0 Minutes | Config Ul Ports and Digis

Don't Hold Messages From New Users
Don't Request Name

Don't Request Home BBS

Allow users to kill T messages
Forward Messages to BBS Call

b Y Y

POP3 Port 0 SMTP Port (D NTPPort 0 Enable Remote Access
AMPR Address Send AMPR Mail to AMPR host




BBS Users
(bpg-config added RMS and telnet users)

192.168.11.114

BPQ32 BBS NOSZ

Node Menu

|Furwnrding Welcome Msgs & Pmmpts”Housckccpjnu

WP Update

‘ Status H Configuration Messages

Update User ACOKQ

BBS Permit Email

PMS RMS Express User
+| SYSOP Poll RMS

Expert For S5ID's

Excluded Hold Messages

Include SYSOP msgs in LM Don't add @winlink.org
#| Allow Sending Bulls NTS MPS
Connects In @ Msgs in 8 Rejects In @
Connects Out @ Msgs Out 5] Rejects Out @
Bytes In 8 Last Connect 81-Jan 00:88Z
Bytes Out 8 Last Listed 0
Name
Password CMS Pass
QTH ZIP
Home BEBS

Update Delete | | Add




User RMS 1s WinLink2000

'% Edit Users X

192.168.11.114

BPQ32 BBS NOSZ
‘Status||l’_'0nﬂ £l rnlmn||U::cr:a||h-1cssngc5 Forwarding | Welcome Msps & Prompts||Housckcc|gjnu WP Update HNodc Menu
ACOKQ
Update User RMS
NOSZ ;
RMS Permit Email
WovVG PMS RMS Express User
SYSOP Poll RMS
Expert For 55ID's
Excluded Hold Messages
Include SYSOP msgs in LM Don't add @winlink.org
#| Allow Sending Bulls NTS MPS
Connects In @ Msgs in 8 Rejects In @
Connects Out @ Msgs Out 8 Rejects Out @
Bytes In 8 Last Connect 81-Jan 00:80Z
Bytes Out 8 Last Listed O
Name
Password CMS Pass
2L ZIP
Home BBS
Update Delete | | Add




Forwarding to Winlink is Enabled

& C | ® 192.168.11.114

BPQ32 BBS NOSZ

Node Menu

WP Update

|Smlus|C'onfu_-urmionHL.'scrs Message Velcome Msus&Promuts||Hm]5ckccninﬂ
Max size to Send NOSZ
100000 RMS Forwarding Config for RMS - 0 Messages Queued
Max Size to Receive Connect Script
100000 RM5
Max age for Bulls
60
Warn if no route
for Por T ¥ P P p p
Hierarchical Routes (Flood Bulls) HR (Personals and Directed Bulls)

Use Local Time

Aliases
A 4
EBS HA
4 Enable Forwarding ¥ Interval (3600 |(Secs)
— Request Reverse ¥/ Interval 3600 |(Secs)
ate
E Send new messages without waiting for poll timer ¥

Send Personal Mail Only
Use B2 Protocol ¥

FBEB Max Block [10000

Allow Binary ¥/ Use Bl Protocol ¥
Send ctrl/Z instead of /ex in text mode forwarding

Update Start Forwarding




Connect out via RF

File Edit View Search Terminal Heln
willem@bashful: €5 telnet 192.168.11.114 8010

Trying 192.168.11.T1%%
Connected to 192.168. 11 114.
Escape character is '~]'
user:chris

password:

AID2 BPQ32 Telnet Server
Enter ? for list of commands

Cc 1 KONTS-1
onnected to KONTS-1

[BPQ-6.0.12.35-IHIMS]

Hello KDO@ZYF. Latest Message is 2506, Last listed is 2506
CIN BBS=

b
73 de CTN BBS

*** Disconnected from Stream 1
Connection closed by foreign host.
willem@bashful:~$




Connect in via RF (as ACOKQ)

File Edit View Search Terminal Help

cmd|c HﬂSEl
cmd:*** CONNECTED to N@OSZ
Welcome to the Aid Station 2 BPQ32 Node.
NOSZ> BBS CONNECT BYE INFO NODES ROUTES PORTS USERS MHEARD
infnl
NOSZ} This is the BPQ32 Node for the Aid Station 2.
Sysop KDOZYF.
Traffic left on this node will be forwarded
using the National Traffic System.
Type BBS to connect to the BBS.
ports
NOSZ} Ports
1 145.030 MHz 1200 bps
2 Telnet Server
3 AX/IP/UDP
bbs
NOSZ} Connected to BBS
[BPQ-6.0.12.35-IHIMS]
Hello ACOK(Q. Latest Message is 2, Last listed is 2
de NOSZ>

**%* DISCONNECTED
cmd:D



Connect via RF to WinLInk

File Edit View Search Terminal Help
cmdfc NOSZ-10

cmd:*** CONNECTED to NO®SZ-18
Trying brentwood.winlink.org
*** ACOKQ Connected to CMS
[WL2K-3.2-B2FWIHIMS ]

;PQ: 72781840

Brentwood CMS via NOSZ =

Lm
Login [246]:

Brentwood CMS via NOSZ =
CR O67TMRW

ello Q

Brentwood CMS via NOSZ =
Lm
2884 KOTER 2016,/05/07 01:27 676 KOTER@Winlink.org QTC 2
3KYUXDSAP727 2016/05/082 15:51 889 K6HTN@Winlink.org Re: QTC 1 K6HTN
2882 KOTER 2016,/05/04 16:40 1180 KOTER@Winlink.org QTC 4
6AQ9DQG3C59D 2016/05/04 18:30 1295 WA3QLW@Winlink.org QTC 8

2883 _KOTER 2016,/05/05 18:35 2281 KOTER@Winlink.org QTC 7

2868_KOTER 2016,/05/03 17:26 2803 KOTER@Winlink.org QTC 9

2886 _KOTER 2016,/05/07 21:52 3103 KOTER@Winlink.org QTC 10

Brentwood CMS via NOSZ =

Disconnecting...
*** DISCONNECTED
cmd 2| |



BBS Messages

MO @ Edit Messages - Chromium

%, Edit Messages x4 Y

{ ® [} ctnpi

BPQ32 BBS KONTS

Status ||Configuration |Users|[Messages |Forwarding | Welcome Msgs & Prompts | Housekeeping WP Update [Node Menu

Filter
|IFrom Message 2555
To
Via From ACGKQ Sent 08-May 21:40Z | Type PY
To KOTER Received 08-May 21.40Z | Status |(F v
2564 N BID 2555 KONTS | Last Changed 08-May2141Z | Size (210
2563
2498 VIA
2497 Title QTC 1 PHILA PA 215276
2494
2403 Edit Text | | Save | | Save Message | Save Aftachment | Print | | Export
2492
2491 Green = Sent, Yellow = Queued
2486 KONTS T
2485
2483
2482
2481 M




General BBS Users

@™ Edit Users - Chromium

B, Edit Users

4 = [ ctnpi Tz =
BPQ32 BBS KONTS
|Stams”C'ont"lgurﬂlimll|Uscl's| .\-[cssnucz:”mem'ding |Wclcomc Msgs & PromptsHHousckccping WP Update || Node Menu
ﬁ Update User KDOZYF
KCOONP BBS Permit Email
KCOWDMN PMS RMS Express User
KC4YLV SYSOP Poll RMS
KDOCIM Expert For S5ID's
KDOCRX Excluded Hold Messages
KDODPX Include S5YSOP msgs im LM Don't add @winlink.org
% #/ Allow Sending Bulls NTS MPS
EDOKV]
KDOMSP Connects In 6 Msgs in o Rejects In @
Connects Out @ Msgs Out 0} Rejects Qut @
% Bytes In o Last Connect 68-May 20:127
m Bytes Out (0] Last Listed 2507
KD0SOO
KD0SQA Name KDOZYF
KDOWHEB Password CMs Pass
KDOWZK |f 9™ £Le
KDDY’GO Home EBBS
[M Update Delete | | Add
KDSBON
KEOCRD
b




WinLink User Download

@™ Edit Users - Chromium

B, Edit Users

§ = [3 ctnpi L i

BPQ32 BBS KONTS

|Stams”E'onﬂgurﬂlion||U'::-c|'5H?\-[cssns;cs|‘1:0|u-'al'dingHWclcomc Msgs & PromptsHHousckccping WP Update || Node Menu

AA0QC

SCOK Update User ACOKQ

ACOTG BBS Permit Email

ACOVC PMS RMS Express User
ACOD 7| SYSOP </ Poll RMS

% «| Expert For S5ID's

Hﬁ;l Excluded Hold Messages

KDL:\l Include S5YSOP msgs im LM Don't add @winlink.org
KON]EL v/ Allow Sending Bulls NTS MPS

KONTS

K0OSCH Connects In 9 Msgs in 42 Rejects In @
KOXK Connects Out @ Msgs Out i Rejects Out @
K6DHN Bytes In 18416 Last Connect 68-May 21:397
K6XCQ Bytes Out 533 Last Listed 2514
KAOBSA

KBOBSA Name Willern

KBISGI Password [ CMS Pass ™= ]
KB3YZB QTH ZIp
KCOJPO Home BBS

KCOONP

KCOWDN Update Delete | | Add

KC4YIV

T




Forwarding BBS

M ™ @™ Edit Users - Chromium

B, Edit Users

4 = [1192.168.11.114 Q v

BP()32 BBS NOSZ

Status (Configuration |[Users [Messages |[Forwarding [Welcome Msps & Prompts (Housekeeping [WP Update [Node Menu
[KBISGJ | Update User KB1SGJ
EB5YZEB : :
—- 1o # BBS Permit Email
EDOZYF
NOSZ PM5 RMS Express User
RMS SYSOP Poll RMS
Expert For 55ID's
Excluded Hold Messages
Include SYSOP msgs im LM (| Don't add @winlink.org
« Allow Sending Bulls NTS MPS
Connects In @ Msgs in 1] Rejects In @
Connects Out @ Msgs Out @ Rejects Out @
Bytes In @ Last Connect @1-Jan 00:08Z
Bytes Out @ Last Listedp
Name
Password CMS Pass
OTH ZIP
Home BBS
Update Delete Add




Forwarded Users

M ™ @ Edit Forwarding - Chromium

%, Edit Forwarding < K
(7 192.168.11.114 Q 5

{
BPQ32 BBS NOSZ

Node Menu

Forwarding |Welcome Msgs & Prompts [Housekeeping ||[WP Update

Status |Configuration [Users (Messages

Max size to Send KB15GJ]
oSz — Forwarding Config for KB1SGJ - © Messages Queued
RMS
Max Size to Receive + AT TIMES Conpect Script
99999 KB15G] |oeee-1800| ||C 1 KB1SGI-1
KDOLDR

Max age for Bulls
365

Warn if no route

for Por T &
P P 4
Hierarchical Routes (Flood Bulls) HR (Personals and Directed Bulls)

A

Use Local Time

Aliases

BRS_HA
Enable Forwarding ¢ Interval 3soo |(Secs)

Update Request Reverse ¢/ Interwval @esoo |(Secs)
Send new messages without waiting for poll timer #
FBB Max Block Send Personal Mail Only

Allow Binary ¢ Use Bl Protocol Use B2 Protocol
Send ctrl/Z instead of /fex in text mode forwarding

Update | | Start Forwarding




RF > NOSZ & AXIP > KONTS-1

File Edit View Search Terminal Help

cmdfc NOSZ
cmd:*** CONNECTED to NOSZ

Welcome to the Aid Station 2 BPQ32 Node.

NOS5Z> BBS CONMNECT BYE INFO NODES ROUTES PORTS USERS MHEARD
ports

Ports
1 145.630 MHz 1260 hpS
2 Telnet Server

3 AXJIP/UDP
c 3 KﬂHTE—ll h
NOSZ} Connected to KONTS-1
[BPQ-6.0.12.35-THIMS]
CTN BBS=
15
No New Messages
CTN BBS=
b]
73 de CTN BBS
*** DISCONNECTED
cmd :
cmd :
cmd :
cmd | |




Manual Configuration Steps

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0

Configuration Steps
Select next step

2 Port configuration
3 Telnet users

4 AXIP Node Maps

5 Write Configuration

<Select> <Finish>




Node Configuration

File Edit View Search Terminal Help
ACOK(Q bpg-config version 1.0

Node Configuration
Set Parameter

Node Callsign NOSZ

Owner Acronym RMH

Owner Name Rocky Mountain Ham Radio
Grid Square  DM79%hm

Telnet Port 8010

FBB Port 8011

HTTP Port 8008

AXIP Port 10093

AXIP AutoAdd Yes

WinLink RMS  Yes




Port Configuration

File Edit View Search Terminal Help
ACOK(Q bpg-config version 1.0

Configure port
Set Parameter

Device Type
Device Number
Frequency
Digipeat
Power

Height

Gain

<Finish>




Port Type

File Edit View Search Terminal Help
ACOK(Q bpg-config version 1.0

of port
(*) Packet

{ ) APRS
{ ) APRS rx onl

<Cancel>




Device Type

(Devices description is board specific)

File Edit View Search Terminal Help
ACOK(Q bpg-config version 1.0

| Device Type |
There is only one serial port numbered ©

For multiple devices the I2C bus must be used
I12C bus addresses are in decimal

) 12C

<Cancels>




Device Number

File Edit View Search Terminal Help
ACOK(Q bpg-config version 1.0

Device Number

Enter Device Number

There is only one serial port numbered @

For multiple devices the I2C bus must be used
12C bus addresses are in decimal

<0k> <Cancel=




User Configuration

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0

Configure user
Set Parameter

Username willem
Password abc123
Callsign ACOKQ
Application NODE
SysOp Yes




AXIP Map

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0

Configure map
set Parameter

Callsign KONTS-1

Address ctnpi.acfkqg.rmham

Port 10093




Setting up an iGate

* This iGate setup is on a BeagleBone Black

- The only difference with an rPi is the serial
port names in the Port section

* The Node setup is the same as what was
done previously

- Some but not all the parameters are relevant

* Ports are mapped as Packet or APRS In
port configuration

- You can have both Packet and APRS ports on
the same BPQ node



Emable i1Gate and set SSID,
Symset, Symbol, Lat/Long

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0

Node Configuration
Set Parameter

WinLink RMS No T

Chat Server No

APRS iGate Yes

APRS SS5ID 14

APRS Symset B

APRS Symbol a
i
4

Status Message RMHAM iGate Conifer
Latitude 3931.04N

LnnEitude 10521.00W

<Set> <Finish>




Select APRS2 Gateway

(bpg-config generates password automatically)

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0

select server by region

(*) noam
( ) soam
( ) euro
( ) asia

) aunz

<Cancel>




IGate Add Port Configuration

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0

Configure port
Set Parameter

Device Type
Device Number
Frequency
Digipeat
Power

Height

Gain

<Finish=




Set Port Type to APRS

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0

of port

( ) Packet
(*) APRS
) APRS rx onl

<Cancel=>




Set Serial Port

(Note that this is a Beaglebone so 4 ports)

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0

| Device Type |

Serial ports are numbered 1, 2, 4 or 5

) I2C

<Select> <Cancel=




Select Serial Port Number

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0

Configure port
Set Parameter

Type APRS

Device TiEE Sserial

Frequency
Digipeat Yes
Power

Height

Gain

<Finish=>




Select Serial Port Number

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0

| Device Number |
Enter Device Number
Serial ports are numbered 1, 2, 4 or 5

<0k> <Cancel>




APRS Frequency 1

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0

Configure port
Set Parameter

Type APRS
Device Type Serial
Device Number 1

Frequency

Digipeat Yes
Power

Height

Gain

<Finish>




APRS Frequency 2

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0

Fregquency
Enter Frequency kHz e.g. 145850

144390

<Cancel=>




Node Page Update

%, NOSZ's BPQ32 We
L 4 = [1192.168.11.114 Qe =

BPQ32 Node NOSZ

5]
—
[=2]
L

Boutes [Modes |Ports |[Links [Users

s [ Terminal |Driver Windows ||Stream Status APRS Pages [Mail Server Pages [SYSOP Signin [Edit Config
|



By NOSZ-14's BPQ32 W X
1 192.168.11.114

¢ 2

Home

All Stations

RF Stations

All WX Stations

RF WX Stations

All Mobile Stations

RF Mobile Stations

APRS Main Page

NOSZ-14's BPQ32 APRS Web Server

All Stations

(This page will automatically refresh every five minutes)

The following is a list of all the stations heard in the past 120 minutes,
both on RF and on the internet.

There are 21 callsigns in the list,

——— click a callsign to get an information page for that station.

RF Objects

Information ACOVP-10(BVILLE |KBOUSF |KCOD KCOD-6 |KCOWUV [KD0OSQA-4 | NOEB

Node Pages NOLNE |[NOSZ-14 |[NOSZ-2 |NOWGM-3 |NIGEP-1|[N7GN-5 |WOIAW |WOJRL-15
WAOGEH (WBSPIB-B | WD4IXD | WD4IXD-10 | WQEM-9




APRS RF Stations

N0SZ-14's BPQ32 Web Server - Chromium

g NOSZ-14's BPQ32 '\ x Yy

§ = [1192.168.11.114 QY =
Home NO0SZ-14's BPQ32 APRS Web Server
All Stations
RF Stations RF Stations
ALY Stations (This page will automatically refresh every five minutes)
RF WX Stations
P . The following is a list of all the stations
All Mobile Stat;
— heard on RF in the past 120 minutes.
RF Mobile Stations
All Obiccts "*' after a callsign means that it was heard via a digi
RF Objects The list only includes callsigns heard on RF, direct or via digipeaters.

It does not include callsigns heard on the internet,
or heard as third-party RF traffic via IGATEs.

Information

Node Pages

There are 8 callsigns in the list,
click a callsign to get an information page for that station.

Callsign Symbol Location Miles || Bearing | Last heard
KCOD No. Digi 39°22.20'N 104°40.76'W | 37.2 106|02:17:57
KCOD-6* WX Station | 39°18.13'N 104°41.32'W | 383 113]|02:20:18
KDO0SQA-4* || Digi 39°40.14'N 104°55.40'W | 25.0 65(02:16:58
NOEB XAPRS 39°533.56'N 104°58.15'W | 32.9 38|02:21:22
NOSZ-2* Car 40°07.90N 104°35.73W || 479 28|02:19:20
NOWGM-3* WX Station |40°48.92'N 104°47.64'W || 94.3 18)02:20:59
NIGEP-1* |[Rover 39°40.36'N 104°45.90'W | 32.9 7102:18:02
NTGN-5* WX Station |[40°32.73'N 105°05.53'W || 723 11]02:19:50




APRS Station Map

™ & NO0SZ-14's BPQ32 Web Server - Chromium

% NOSZ-14's BPQ32 W x Y
L 4 = [1192.168.11.114 Qe =

Home NOSZ-14's BPQ32 APRS Web Server

All Stations

RF Stations (This page will automatically refresh every five minutes)

All WX Staifens Information about NOSZ-2
RF WX Stations Click the callsign to look it up on qrz.com
All Mobile Stations Location: 40°07.90'N 104°55.73'W
The bearing from NOSZ-14 to NOSZ-2 is 028 degrees, the distance is 47.9 Miles

RF Muobhile Stations

Last posit: TPPWYP,WOUPS-5,WIDE1,KCOD,WIDE2*

All Objects
RF Objects Status:
Information Last heard 00:05:11 ago
Node Pages
Map Satellite  0SM 0]
Meac
Lyons
u Platteville
Hygiena
Longmont
MOSZ-2
Altona -
lamestown A Aristocrat
125 Rancheites
Dacong Fort Lupton T
Hudson
ald Hill
Erie
Boulder ) iy
Lochbuie
Lafayett
Louiswille
Supenar +
Eldorado
Crescent Springs - I Hendidbon - -
2o L (128 Show Address “on X

-I-r.. 3l ﬁ.ﬁ:
0 i_,lﬂ Map data ©2016 Google  Skm e Terms of Use  Report & map error



Report on aprs.fi

4 Coogle Maps APRS X

§ & [ aprs.fi

b

| 39°31.29' N 105°32.53' W, DM79FM | Evergreen

Map -

@ NO0SZ-14 - center - zoom - info
2015-05-26 161656 - 2016-05-09 046:53:22
BPQ32 Igate V 6.0.12.35
RMHAM iGate

Merician Hill [%PEPQ via TCPIP* qAC TZONTARIO)]
being tracked - stop tracking - track in Street View

BIacK
Mountain
Srah'.l."u:-:n?I @ Conifer
te Par
State Park NOSZ-14
—
I‘_;!'.:__I
Fine

GD gle Map data ©2016 Google

Indian Hills

Foxton

2 kM L—-2  Terms of Use

2

Ken Cary

Report a map error

aprs.fi - Login

Free Travel Maps
Get Maps, Directions & Traffic
Conditiens With OnlineMapFinder!

L

Track callsign: Clear

Search | 7

Address, city or Locator: Clear

>® %% Homi

Search | ?

Show last:
1 hour ¥ || Show all

Track tail length:
1 hour v

NOSZ-14 @ b 4

Updated: 2016-05-09 06:53:22 (29m)
Position: 39°31.04' N 105°21.00" W

2014|2015 || 2016 | (2] ¢= =

Other SSIDs: MDSE@ NGSZ-IDQ‘E’
NOSZ-12 ]@[ r-msz--.s@ NOSZ-2 g nosz-3
sty NOSZ-4 4 NOSZ-7 BBS

Wi 430F 84% 1003 mbar 0.2 MPH N 7




Data graph on aprs.fi

o= Stakion skakisktics F

§ & [ aprs.fi

-

!
W
]|

Station info - map view - info - telemetry - weather - raw - status - beacons - messages - bulletins - browse - moving - my account

Callsign or ship name: [N0OSZ-14 Search | | Clear Completed generating statistics (took 0.064 s).
[ AdChoices > Satellite » Google Maps > S5 > Space Station

Station statistics for NOSZ-14 @ - info

Packets transmitted by NOSZ-14: 2016-05-07 07:00:00 -> 2016-05-09 07:24:43 MDT
packets / hour

12.5
3.0 —

/]
L

[¥2]
=

2.5 I' 1
May 7 8:00 May 7 16:00 May 8 0:00 May 8 8:00 May 8 16:00 May 9 0:00

New positions for NO5Z-14: 2016-05-07 07:00:00 -> 2016-05-09 07:24:43 MDT -



BPQ Port 1

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0

Port Configuration
Select port to

1 Add port

2 Delete inrt

4 Port 2

<Select> <Finish=>




Port 1 i1s for BBS/RMS

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0

Configure port
Set Parameter

Type Packet
Device Type Serial
Device Wumber 1
Frequency 145050
Digipeat Yes
Power 40
Height 50
Gain 6

<Finish>




BPQ Port 2

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0

Port Configuration
Select port to

1 Add port

2 Delete port
3 Port 1

4 Port 2

<Select> <Finish>




Port 2 i1s for APRS

File Edit View Search Terminal Help
ACOKQ bpg-config version 1.0

Configure port
Set Parameter

Type APRS
Device Type Serial
Device Wumber 2
Frequency 144390
Digipeat Yes
Power 50
Height 50
Gain 6

<Finish>




BPQ Ports Page

— C | @ 192.168.11.88

sy
Lot

BPQ32 Node NOSZ-7

Routes||Nodes||Ports || Links || Users || Stats || Terminal || Driver Windows||Stream Status || APRS Pages||Mail Server Pages||SYSOP Signin||Edit Config

Ports

|Fort|| Driver || ID ||Beacons|
1 ||ASYNC |[[145.050 MHz 1200 bps|| Beacons|
2 ||ASYNC |[[144.390 MHz 1200 bps|| Beacons|
3 |TELNET |[Telnet Server | |
4 || BPQAXIP|[AX/IP/UDP || Beacons|




About bpg-config

* bpg-config is designed to get you started
- It covers most installations, but not all

* It keeps its on configuration file .bpqconfig
- Easier to parse
- Hand edits are lost when using bpqg-config
- Version 1.1 may parse bpq32.cfg instead

* This Is new software
- Bug reports and improvements are welcome
- Patches are even more welcome



Part 3
AllStarLink Repeater



What i1s AllIStarLink?

 Asterisk VOIP software for radio

e Interfaces with radio via URIx
- CM119 USB audio chip
- DB25 connector

 Can roll your own with
equivalent fob




Installing AllStarLink

Download from www.hamviop.com
- Burn image to SD card

Program your radio/repeater
— Set radio to encode/decode CTCSS

- On Motorola set accessories to output COS & PL
on pin 8

Tune a receiver to to the radio frequency

Power up rPi
— Allison will announce the IP address


http://www.hamviop.com/

Initial Login (password is root)

File Edit View Search Terminal Help
willem@bashful:~4 ssh -p 222 root@l92.168.100.237

root@l92.168.100..3/7/" s password:
RPi2-3 Version 1.02beta Allstar - March 26, 2016 - WA3DSP, KB4FXC, WOAMN

It appears that this is the first time this system

has been booted. It would be prudent to change a few

key settings now for the sake of security and convenience.
Once this information is entered, the system will reboot
and the next time the system boots, this message will not
re-appear.

Would you like to run first setup now ([vy],n) ?[]

Ak d T T A A A ARk AT A A A AT A A AT T T T T TR A A AT T T T TR R A A A AT TRk Ak AT hhh*®

Initial setup information

Enter new UNIX password:
Retype new UNIX password:

passwd: password updated successTully
Enter Node Number:|48552(f




Skipped a dozen slides of options



Done

File Edit View Search Terminal Help

(final info)

After any simpleusb.conf changes you should do an Asterisk restart. This
will restart and reload the Asterisk modules. These simpleusb changes will
not take effect until Asterisk is restarted.

IT needed, please run "simpleusb-tune-menu" program at the Linux prompt to set
your sound levels.

Do you want to restart Asterisk to enable selections: ([y],n): ?

Restarting Asterisk..

Restarting Asterisk...

[root@pid4®552 ~1# [ ]



Set Levels

File Edit View Search Terminal Help
[root@pid4es552 asterisk]#|simpleusb-tune-menu

active (command) USB Radio device is [usb]

1)
2)
3)
4)
E)
F)
P)
5)
T)
W)
)

Select USB device

Set Rx Voice Level (using display)

Set Transmit A Level

Set Transmit B Level

Toggle Echo Mode (currently Disabled)

Flash (Toggle PTT and Tone output several times)
Print Current Parameter Values

Swap Current USB device with another USB device
Toggle Transmit Test Tone/Keying (currently Disabled)
Write (Save) Current Parameter Values

Exit Menu

Please enter your selection nnw:l]



Set Recelve Levels

File Edit View Search Terminal Help

active (command) USB Radio device is [usb]

1) Select USB device

2) Set Rx Voice Level (using display)

3) Set Transmit A Level

4) Set Transmit B Level

E) Toggle Echo Mode (currently Disabled)

F) Flash (Toggle PTT and Tone output several times)
P) Print Current Parameter Values

S) Swap Current USB device with another USB device
T) Toggle Transmit Test Tone/Keying (currently Disabled)
W) Write (Save) Current Parameter Values

®) Exit Menu

Please enter your selection now:|2
RX VOICE DISPLAY:

v -- 3KHz v -- 5SKHz

Current setting on Rx Channel is 580
Enter new value (©-999, or CR for none): |450
Changed setting on RX Channel to 450
RX VOICE DISPLAY:

v -- 3KHz v -- BKHz




letclasteriskisimpleusb.conf

» Configuration for Motorola SM50

[usb]
eeprom=0 RADID TOP
hdwtype=0 AooooooB
rxboost=1 oooooooan
carrierfrom=usb RADIO BOTT0M
— ACCESSORY CONNECTOR
CtCS_Sfrom__USb LOOKING AT BACK OF RADIO
Xmixa=voice 1 EXT SPKR - 9 EMERGENCY mﬂh{
- y)

txmixb=no IMICPTT 11 RXAUDID iz
- M
Invertptt=0 SFLAT TXAUDIO| ~ 135W A+ SENSE

_ 14 PROG 1/0 14
duplex=0 7 GROUND 15INT SPKR +
plfilter=yes 8 PROG 1/0 8 16EXT SPKR +

deemphasis=no
preemphasis=yes
rxaudiodelay=0



Isnode

Allstar Connected Nodes and Status - Chromium

[N Allstar Connected ' = Yy
{ & [Y pi40552 f

Status for ACOKQ - Node 40552

Last update - 05/11/2016 20:04:14 My IP - 66.1059.219.132

View this Node Graphically Search/Command ancther Node

Selected system state 0 Node Call Description Location
Signal o Input NO 40552 ACOKQ 446.200 portable
System ENABLED

Parrot Made DISABLED

Tail Time STANDARD

Time out Himer ENABLED

Incoming connections ENABLED Host Node State

Time out timer state RESET 67.215.233.178:4569 40552 Registered
Time outs since system Initlalization o

Identifier state CLEAN

kerchunks today 7

Kerchunks since system Initlalization 7

Keyups today 12

Keyups since system Initizlization 12

DTMF commands today 1

DTMF commands since system Inidalization 1

Last OTMF command executed Bl

TX time today D0:00:44211

TX time since system initialization 00:00:44211

Upkimse 01:25:06

Modes currently connected to ws

Autopatch EMABLED

Autopatch stata DOWN

Autopatch called number NSA

Reverse pabch/1AXRPT connected DOWN

User linking commands ENABLED

User functions ENABLED




Incoming Audio

PI40552 | Allmon | 40552 - Chromiumn

[ PI40552 |Allmon < x Y Y

— C | O pi40552/allmon2/link.php?nodes=40552 T

About 40552 Logout

29571 Permanent )
Connect || Disconnect || Monitor || Local Monitor || Control Panel |

Node 40552 - ACOKQ 446.200 portable suwbiechan

MNode Node Information Received Link Direction | Connected Mode

29571 ACOKQ 447.850- Evergreen, CO 000:00:15 ESTABLISHED ouT 00:02:02 Transceive

&

Site by WDGAWF. There are some who call me... Tim?




Part 4
Control and Monitoring



Raspberry Pi Header

3.3V 5V
GPIO 2 (12C1_SDA) [E 5V
GPIO 3 (12¢1_8CL) [ GND
GPIO 4 (GPCLKD) GPio 14 (UART_TXD) | Pi B(non-plus)
ehD [ GPIO 15 (UART_RXD)
GPIO 17 A GPIO 18
GPIO 27 1 GND
GPIO 22 d GPIO 23
3av [ GPIO 24
GPIO 10 (SPL_MOSI) | d GND |
GPIO 9 (SPI_MISO) ] GPIO 25
GPIO 11 (SPI_SCLK) |8 ] GPIO & (SPI_CEQ)
_ 4 GPIO 7 (SPI_CEf Key

n_SC @ Power (5 Volts)
. @ Power (3.2 Volts)
GPIC 12 .Gr{:und

GPIO 13 s &1 SND @ General Inputs/Outputs

.~ @ 12C Interface
by S Chan @ SPI Interface
il GPIO 20 O UART Interface
GHND s ] GPIO 21 () ID EEPROM Interface




Pins are multiplexed

* Pins configured for different uses
 GPIO 14&15 <=> UART TxDI/RxD
 GPIO 2&3 <=> |2C SDA&SCL

 GPIO 7&8&9&10&11 <=>
SPI MOSI&MISO&SCL&CEO0&CEL

 GPIO 18&19 <=> PWM 0&1
* 16-26 GPIO pins



Raspberry Pi Serial

e Single serial port
- |devittyAMAO

 Speeds up to 115200 bps
 TTL level signals
* By default connected to getty



Raspberry Pi I°C

Inter-Integrated Circuit
- Serial bus (a.k.a SMBus)

Default speed 400,000 bps
rPi has single external I12C bus

- 127 devices

Control lines : Nﬁﬂ E&i
_ SDA (data) - T | =
- SCL (clock) UC ADC DAC uC

Master || Slave || Slave || Slave




Enable I°C with raspi-config 1

File Edit View Search Terminal Help

| | Raspberry Pi Software Configuration Tool (raspi-config) |

1 Expand Filesystem Ensures that all of the SD card s
2 Change User Password Change password for the default u
3 Boot Options Choose whether to boot into a des
4 Wait for Network at Boot Choose whether to wait for networ
5 Internationalisation Options Sset up language and regional sett
6 Enable Camera Enable this Pi to work with the R
7 Add to Rastrack Add this Pi to the online Raspber
| 8 Overclock Configure overclocking for your P
9 Advanced Options Configure advanced settin
® About raspi-config Information about this configurat

<Select> <Finish>




Enable I°C with raspi-config 2

File Edit View Search Terminal Help

| Raspberry Pi Software Configuration Tool (raspi-config) |

Al Overscan You may need to configure oversca T
A2 Hostname Set the wvisible name for this Pi
A3 Memory Split Change the amount of memory made
A4 SSH Enable/Disable remote command 1lin
A5 Device Tree Enable/Disable the use of Device
A6 SPI Enable/Disable automatic loading |
Enable/Disable automatic loadin
A8 Serial Enable/Disable shell and kernel m
A9 Audio Force audio out through HDMI or 3
AA GL Driver Enable/Disable experimental deskt [l

<Select= <Back=>




I°C devices

* TNC-Pi

 INA219 current sensor
 Temperature/pressure/RH sensors
 LCD displays

 Accelerometers

 Digitial 1/O pins

* Analog<>Digital I/P pins



SPI bus

* Serial Peripheral Interface
» Signals (supports 2 slaves)

- MasterOutSlaveln
- MasterinSlaveOut
SCLK B SCLK
43 CIOCk SP| Eg‘:f < g ﬂf?féf slsaF:.rle
Master 551 p| S5
- CEO (SS1) 52 [
- CE1 (SSZ) _: f«%ﬁ SP|
MISO Slave
» 55
* Speeds up to 250 MHz
—p SCLK
_ » MOSI SP
MISO Slave

S5




raspi-config enable SPI

File Edit View Search Terminal Help

| Raspberry Pi Software Configuration Tool (raspi-config) |

Al Overscan You may need to configure oversca
A2 Hostname Set the visible name for this Pi
A3 Memory Split Change the amount of memory made
A4 SSH Enable/Disable remote command lin
A5 Device Tree Enable/Disable the use of Device
A7 I2C Enable/Disable automatic loading
A8 Serial Enable/Disable shell and kernel m
A9 Audio Force audio out through HDMI or 3
AA GL Driver Enable/Disable experimental deskt

<Select= <Back=

— I s .




SPI Devices

* Faster than I2C, but uses more pins

e Same devices as I2C, but adds
- GPS
- Ethernet/WiFi/Bluetooth/RFID
- Memory

* Full duplex



Beagl

e Bone Black

Cape Expansion Headers

UART4_RXD
UART4_TXD
GPIO_48
SPIO_CSO

GPIO_49
GPIO_117
GPIO_115

SPI1_DO

SPI1_SCLK

GPIO_20

a1

MMC1_DAT6
MMC1_DAT2

GPIO_66

GPIO_69

GPIO_60 GPIO_45

(EHRPWMIE GPIO_47
SPIO_D1 GPIO_27

sPi0_sCLK MMC1_CLK
UART1_TXD MMC1_DAT4

UART1_RXD MMC1_DATO

SPI1_CSO ,,u LY LCD_VSYNC

GPIO_112 Jig. LCD_HSYNC

LCD_DATA14

LEGEND LCD_DATAI3
LCD_DATAI12

LCD_DATAS
LCD_DATAG
LCD_DATA4
LCD_DATA2
LCD_DATAO

= RECONFIGURABLE DIGITAL

MMC1_DAT7
MMC1_DAT3
GPIO_67
GPIO_68
GPIO_44
GPIO_26
GPIO_46
GPIO_65
MMC1_CMD
MMC1_DATS
MMC1_DATI
GPIO_61
LCD_PCLK
LCD_AC_BIAS
LCD_DATAI1S
LCD_DATA11
LCD _DATA10O
LCD_DATAS
LCD_DATA7Z
LCD_DATAS
LCD_DATA3
LCD_DATA1



Pins are multiplexed

* Default configuration
- Power&Reset Buttons
- 4 serial ports
- 8 analog inputs (1.8V max)
- 1 external 12C bus (127 devices)
- 19-128 GPIO pins
- Switched 5V/3.3V DC



Limitations

* Pins connect directly to CPU
- Long wires are CPU antennas!

* rPi & BBB GPIO Pins are 3.3V

- Max current 16 mA in or out
- Max combined output current 50 mA

BB Analog In Pins are 1.8V



Device Tree

 Unix: Everything is a File
* /[sys maps to hardware
- In kernel virtual file system

* Get status by reading
* Set status by writing



Reading analog pins on BBB

» Enable analog pins in device tree

echo cape-bone-iio>/sys/devices/bone_capemgr.*/slots

* Read value of pin AINO iIn mV
cat /sys/devices/ocp.*/helper.*/AINO
580

» VVoltage on pin AINO is 0.580V



Show pin voltages in Python 1

#1/usr/bin/python

for 1in range(0,8):
# Snarf file
fd = open("/sys/devices/ocp.3/helper.16/AIN%d" % i)
text = fd.read()
fd.close()
# Decode voltage
V = float(text)/1000
# Print voltage
print "AIN%d = %5.3fV" % (i,V)



Show pin voltages in Python 2

Jaread

AINO
AIN1
AIN2
AIN3
AIN4
AINS
AING
AIN7/

L ONONONO NI Co i

. 740V
.481V
. 645V
.867V
. 589V
. /09V
.852V
.6/8V



Limitations

 Maximum voltage is 1.8V

» Use a voltage divider to increase
- Use 1% or better resistors
- Max 1 kohm for lower leg

* No analog in on rPi
- use MCP3008 or similar and SPI



Assigning pins to GPIO

» [sysiclass/gpiolexport

- Maps pin to GPIO

- echo 18 > /sysiclass/gpiolexport
» [sysiclass/gpio/unexport

- Removes pin from GPIO map
- echo 18 > |sys/class/gpio/unexport

* Root access required



Manipulating GPIO

» When mapped to GPIO, a hew directory iIs
created for that pin

- Isysiclass/gpio/gpioXX

* Files In this directory controls pin
— direction = In or out
- value=0or1l



Checking pin value

* |n or out?

— cat /sysiclass/gpiolgpiol8/direction
* High or low?

- cat /sysiclass/gpiolgpiol8/value



Changing the GPIO direction

» Set pin for input

- echo in > /sys/class/gpio/gpiol8/direction
e Set pin for output

— echo out > /sys/class/gpio/gpiol8/direction



Changing the GPIO value

» Set pin voltage high

- echo 1 > /sys/class/gpio/gpiol8/value
e Set pin for output

- echo 0 > /sys/class/gpio/gpiol8/value



python access to pins

* Import the GPIO package
Import Rpi.GPIO as GPIO

» Name the pins by their GPIO#
GPIO.setmode(GPIO.BCM)

 Name pins by their board number
GPIO.setmode(GPIO.BOARD)



python set pins for in/out

* Set pin 18 for output
GPIO.setup(18,GPIO.OUT)

e Set pins 18,23,24&25 for output
GPIO.setup([18,23,24,25],GPIO.OUT)

e Set ping 18 for input
GPIO.setup(18,GPIO.IN)



python set/get pin value

» Set pin 18 high
GPIO.output(18,1)

e Set pin 18 low
GPIO.output(18,0)

 Read ping 18 value
p18 = GPIO.input(18)



Input pin status

Set ping 23 to input with pull up
GPIO.setup(24,GPIO.IN,pull_up_down=GPIO.PUD_UP)
- ground to activate

Set pin 24 to input with pull down

GPIO.setup(24,GPIO.IN,pull_up_down=GPIO.PUD_DOWN)
- Pull up to 3.3V

A 1k series resistor is typically a good idea



Important Limitations

» GPIO pins are 3.3V
e Current limited to 16mA

* Opto-isolate
relays




I°C Example: Voltage&Current

* TI INA219 I12C high side monitor

* Max 26V __

. Current Sense o P
40-320mV ol e
B int { INA219 DC

Current _

» Chip $2.50
e Adafruit $10

< - Gnd Sda Vin+
_, Ucc Scl Vin-




Adafruit Breakout

* |2C address 0x40 0x41 0x42 0x43
- solder jumpers

e 0.1 ohm shunt
reads to 3.2A

Current _
Sensor |

| Sda Vin+
3 e 4 _— F P~ : —
Scl VUin-




Python Usage

iImport Subfact_INA219 as INA219
ina = INA219()

V = ina.getBusVoltage V()

MA = Ina.getCurrent_mA()



Reading 1wire Temperatures

1wire uses a single data bus
Each device has unique address

DS18S20 is a TO-92 temperature sensor
with 0.5C resolution for $2.50

Can use parasite
power (but not on rPi)
Use 4k7 pullup




Getting 1wire output

e |s Isys/bus/wl/devices

10-000802fba50d
10-000802fbe2f6
10-000802fbfOfS
Wl bus masterl

10 means itis a DS18S20 temp, the test is a
unique serial number



Getting the Data

cat /sys/bus/wl/devices/wl_bus_masterl/wl_master_slaves
10-000802fbe2f6
10-000802fbfOf9
10-000802fba50d

cat /sys/bus/wl/devices/10-000802fbe2f6/wl_slave
2Cc 00 4b 46 ff ff @e 10 17 : crc=17 YES
2C 00 4b 46 ff ff Qe 10 17 t=21875

Temperature of first sensor is 21.875 °C



Reading Temps in Python 1

# Snarf the slave list file
fd=open("/sys/bus/wl/devices/wl bus masterl/wl master_ slaves")
text = fd.read()

fd.close()

# Split text on line breaks

slaves = filter(None,text.split("\n"))

# Sort so that order is predictable

slaves.sort()



Reading Temps In Python 2

# Blank dictionary
temps = {}
# Loop over devices
for slave In slaves:
If slave=="": continue
# Snarf device file
fd = open("/sys/bus/wl/devices/'+slave+"/wl_slave")
text = fd.read()
fd.close()
# Split lines
lines = text.split("*\n")
words = lines[1].split(" ")
# Get temperature
C = float(words|[9][2:])/1000
F =9*C/5+32
# Add result to dictionary
temps|slave] = "%.1fF" % F



Observations

» Temperature conversion occurs when you
cat the file

- About 700mS per device

 Temperature reads are best done using a
separate thread

* rPi1 1wire support in raspi-config



Part 5
Software Defined Recelver



ADSB SDR Recelver

e Receilver based on RTL2832 USB
« About $20 on Amazon

* Also used In
many ham related
SDR projects




Software Build

Build and install rtl-sdr module and

software

git clone git://git.osmocom.org/rtl-sdr.qgit
cd rtl-sdr

mkdir build

cd build

cmake ../ -DINSTALL UDEV_RULES=ON
make

cd ..

[usrllocall/bin/rtl_tcp is a TCP server
for remote monitoring




dump1090 Build

Build and install dump1090 and

related software

git clone git://github.com/MalcolmRobb/dump1090.git
cd dumpl1090

make

cd ..



Running web interface

e ./dump1090 --net --lon -105 --lat 39

--net enables web interface port 8080
--lon and -lat sets location

e Run at boot from rc.local



Running

1 DUMP1090
L ¢ [ adsb W=
~=utt National National Forest FOTt {E,D"'ns ATy, ATy
- Map - | Forest < V - - =
R Lovelahd | Greeley Local Time - - UTC Time - :
Springs @ Estes Park = g . . ” .
e e (1) SO SO
caLgree Grand Lake e .
E [ Reset Map 1] [ Settings ]
= —
(34] m 76 AAL1355 [Frz4] [FlightStats] [FlightAwars]
Boulder b ez Altitude: 36000 ft Squawk: 6251
= &
(40) s .= Speed: 396 kt ICAO (hex): ab6fdd
Arapaho (8] Track: 300" (NW)
Mational Forest
S Lat/Long: 39.663391, -105.759828
{40} Denver - _ :
. = 8] a m ICAD Flight Squawk Altitude Speed Track Hsgs Seen
X N\_ avon Vail LakEWquo Aurora albabb  CPZ5032 2732 10188 344 255 46 ]
vood = o eyt f:_- Centennial ab6fdd  AAL13SS 6251 36000 306 308 512 5
ngs . - o o aBf828  DALLT 7248 38000 426 386 309 ]
White River {24] Breckenridge ababgz 44975 451 136 121 18
National Forest a x
- L75)
o .
-""c":'j{"l';‘g:o hSEE" |"|.'<|_=r_- L\.Ir.irj?na.l
{—:—}' Colorado
Cre s-teg Butte K Springs
Buena Vistas E:_':_:E o
San Isabel Folintain
Mational Forest
r:.JI‘I'Ioi:CIDI‘ M'::"Lﬂmh ."!a!:id'a
p.-..-‘,%ha Cafion City
— Springs £ +
L;j f:'?l If:'}l r"IIF'h|E West
inngrhnrn PUEDb|D -
GD Q | € Map data @2016-Google | Terms of Use = Report a map error i



Other SDR Projects

 The rPi 3 is a 1.2GHz 64 bit quad core
machine with 1GB memory

- Processing power to do cool stuff

 Adafruit
Freq Show \ i
: - TR - '
* GNU radio -
Eric Schneider e’ & ....,-_- -—
RMHAM U TF’
April 15, 2017 { R e
— ﬂlnf_soaonm 91.50 Mhz 5

Minimum
Intensity

D=

Frequency Range



RasHAWK

Custom User Interface
Spectrum Displays

o= =Rl Command & Control (C2)
._I.-,:.-u.u...l. .I-\. .. : i da Lapmp

iPhone
Hotspot
(tetherto
Intemet)

y =

REDHAWK

L : :
(&) ; Location Mappi
‘ X ‘%%? Domain Manager nnTahIeF;:p ng

Control &
Streaming Data
L )
WiFi Router

SSID:
rashawk_wlan _
RasHawk Transmitter Node
Sensors
I & 3 Raspberry Pi
@' DEEE:’;E}; with Antenna Switch

o
A

(@)  REDHAWK
% Device Node



SDR TCP server

» Start rtl_tcp as root
- rtl_tcp -a <ipaddress>
— Default port is 1234 (set with -p)
* Connect to it with an SDR program such as

SDR# or GNU Radio on a device with
enough power to process the data



SDR# Screenshot

| RTL-5DR / USB - |

MNEM AM @ LSB Use

WFM DsB Cw RAW
Shift 0
Filter |Blackman-Hamis 4 -|

Bandwidth Order
2400 500
Ch/ Shift

Step size
Snap to grid [¥] | 100 Hz v|
Correct IQ

Swap | &Q

Disp
View | Both -|
| Blackman-Harmis 4 - |
Resoluion  [g192 M
Time markers Gradient |_|
Mark Peaks
Smoothing
S-Attack ]
S-Decay D
Attack D

Spectrum

Speed U

0 3.939.900

Zoom

i
) L r A .JFLI]
0 R TR R ' AP k
U l]LJr WA VY v

n noonp L
[ LT NN P PN Sog o B HJH I
il o i f 4 P ul
YU VN o

/ I
1 L !

WLl

Range




Part 6
Other Projects



rPi1/ TNC-Pi ]/ screen [ xastir




SmokePI

SmokePing Latency Page for - Chromium

[ smokePing Latency x Y%\

§ @ [3 radon.schreuder.us

Logged in as
Guest

(SmokePing rPi)

Conifer AllStar 147.225 Bridge

SmokePing

Seconds

-

Targets: 20 00

W med RTT 27.5 ms av md

Hierarchy:

CRA Sites ¥

Filter:

2. 00 04:00 Q& 0B Qg oo

1.0 % av 1s 1.6 ms av sd 17.1 am/as
Fri May 13 08:22:09 2016

Conifer Router

wn 20 m o

T

= 20 m

O lem

0 : 3
- ACOKQ : 00: 08 02: 00 04: 00 0E: 08 08: 00
- CheyenneMountain

W med K 27.7 ms av md 0.5 % av 1ls 1.5 ms av sd 18.4 am/fas

- Conifer AllStar
- Conifer Router

Fri May 13 08:22:09 2016

Skybeam Conifer

»

- Principia
- Squaw \n
- WATJHK B
o 18 m
[¥]
iy
[

@0: o8
W med RTT 10.8 ms av md
Maintained by
Willem ACOKQ

. il
Running on g
SmokePing-2.6.11 by + 0T
Tobi Oetiker and Gy

22: 08 04: 80 @5 98 28 o8 ’
0.9 % av ls 3.9 ms av sd 2.8 anmfas
Fri May 13 0B:22;09 2016

WOCRA Web Server

»

Niko Tyni 00: 00

smalee

logging & graphing

W med RTT 10.8 ms av md

02: 00 04: 00 Q&: 00 08: 00

0.5 % av 1s 3.7 ms av sd 2.9 amfas
Fri May 13 08:22:09 2016
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