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What is BPQ?

● NET/ROM compatible Packet Switch
– Multiple ports

● As many serial ports as you have

– 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)
● APRS Internet Gateway
● Application Gateway



  

BPQ Web Configuration



  

BBS Message Page



  

Message Forwarding



  

APRS Page



  

Stations Heard on RF



  

Station Map



  

How does it work?

● BPQ is a software program
– Runs on most computers

– Somewhat complex configuration file

● Connects to radio via Terminal Node 
Controller (TNC)
– Typically serial connection

● Interconnects via IP
● Built-in BBS, iGate, Chat server, ...



  

Outline

● Overview of BPQ
● Initial configuration (BBS & RMS)
● Expanding the configuration

– Multiple TNCs, forwarding, ...

● Adding APRS
● Adding your own application
● Q&A and hands on



  

Presentation Format

● Presentation available online
– http://www.prinmath.com/ham/talks/

● Ask questions as we go along
– I may defer answer if covered later

● 5 minute break after 1 hour
● TNC/Pi donated by John W2FS of 

Coastal Chipworks
– Drawing at the end of the talk



  

rPi/BPQ vs. KPC3+ BBS

● rPi/BPQ 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



  

Complaint: Hard to set up BPQ

● BPQ is very sophisticated, and that 
necessarily adds complexity

● Solutions:
– Use mkbpq 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

– TNC/Pi & TNC/Black daughter boards



  

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 Black/TNC-Black



  

Brief diversion: Linux SBCs

● Runs a full Linux OS
● Usable stand alone computer or server
● Built in connectivity

– Ethernet networking

– USB and serial

– General purpose IO

● Expandable using daughter boards
● Inexpensive ($50 for a working system)



  

SBC Pros and Cons

● Pros
– Inexpensive

– No moving parts

– 5V power

– Expandable

● Cons
– SD cards corrupted by bad power



  

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
– A/A+ 700MHz CPU & 256MB SDRAM, 1xUSB

– B        700MHz CPU & 512MB SDRAM, 2xUSB, Ethernet

– B+      700MHz 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

● Zero
– 1GHz CPU & 512MB SDRAM



  

Beagle Bone

● Less well supported
● Onboard eMMC
● Power & Reset buttons
● More GPIO pins
● 8 analog inputs
● $50 street price



  

Beaglebone Models

● White
– Original 720 MHz A8

● Black
– Most Popular 1GHz A8

● Green
– Same CPU as Black

– No barrel power, two Grove connectors 



  

Power and Storage

● Runs on 5V DC
– Needs clean power

● Micro SD card storage
– Finite life

– Bad power kills SD



  

TNC-X/Pi/Black

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

– Serial

– USB

– I2C



  

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



  

Why the rPi/TNC-Pi?

● Extremely well supported
● Complete package with screen



  

HOWTO

● Step by step instructions
– Raspberry Pi

http://www.prinmath.com/ham/rPiHowto.htm

– Beaglebone Black

http://www.prinmath.com/ham/bbHowto.htm

● Covers configuring the OS and BPQ



  

Building the TNC kit

● It takes a few hours to build
– Quality soldering iron time

– Simple, excellent instructions

● Test it
– Check voltages, insert ICs

– LEDs should flash on power up

– Configure OS and BPQ



  

Installing the OS

● Download OS image
● Burn the SD image

– Linux/OSX
● dd  if=*.img   of=/dev/mmcblk0  bs=8M
● sync;sync

– Windows  Win32DiskImager

● Insert SD and boot



  

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

– ssh pi@XXX.XXX.XXX.XXX
● password raspberry

mailto:pi@XXX.XXX.XXX.XXX


  

Running raspi-config



  

Expand file system



  

Change the Password



  

Set timezone 1



  

Set timezone 2



  

Set Hostname



  

Set Hostname



  

Disable serial login



  

Reboot and log in again



  

Where to run BPQ?

● Pick your user name
– Can be run as root for another user

– Must have privileges to write to devices

● Create a BPQ directory
– Isolates BPQ files from other junk

– Makes backups easier



  

Add user



  

Install required packages



  

Downloading BPQ

● Do the automated download
– wget http://www.prinmath.com/ham/getbpq

– chmod a+x getbpq

– ./getbpq
● getbpq downloads

– pilinbpq (the BPQ executable for ARM)

– HTML pages (needed by pilinbpq)

– mkbpq (my program to create bpq32.cfg)

http://www.prinmath.com/ham/getbpq


  

Download BPQ



  

Configure BPQ



  

Start BPQ



  

mkbpq Configuration

● RF, Telnet and AXIP ports
● Sets good default parameters
● Sets default IP ports

– Web:  rPi 8080, BBB 8008

– Telnet 8010

● Enables BBS and optionally WinLink



  

Default BPQ Configuration



  

Connect to BPQ web interface



  

Authenticate to BPQ



  

BBS Configuration 1



  

BBS Configuration 2



  

BBS Configuration 3



  

BBS Configuration 4



  

BBS Configuration 5



  

BBS Configuration 6



  

BBS Configuration 7



  

BBS Configuration 8



  

Restart BPQ to enable BBS



  

Connect out via RF



  

Connect in via RF (as AC0KQ)



  

Connect via RF to WinLink



  

BBS Messages



  

General BBS Users 



  

WinLink User Download 



  

Add User RMS 



  

Make RMS a BBS



  

Set Forwarding 1



  

Set Forwarding 2



  

Forwarding BBS



  

Forwarded Users



  

RF > N0SZ & AXIP > K0NTS-1

`



  

How did that happen?



  

Configuration File 1



  

Configuration File 2



  

Configuration File 3



  

Configuration File 4



  

Adding an AXIP station



  

AXIP Forwarding

● AXIP encapsulates AX25 packets and 
forwards them via IP
– UDP is a good match for packet

● Allows RF-IP-RF transport
– Integrates packet and high speed networks

– BPQ nodes on the RMHAM microwave 
backbone connected at megabit speeds



  

Adding more Telnet Logins



  

Adding more RF ports

● BPQ can connect up to 32 ports
– VHF Packet

– UHF Packet

– HF Pactor

– APRS Packet

● BPQ switches connections
– Port to port

– Port to applications



  

Adding ports

● Beaglebone has 5 serial ports
– Stack 4 TNC-Blacks

– Attach external devices via headers

● Raspberry Pi has 1 serial port
– Access TNC-Pi via I2C bus

– Requires reprogramming of TNC-Pi 



  

Reprogramming TNC

● Disable BPQ to have exclusive 
access to the TNC device
– systemctl disable bpq.service

– systemctl stop bpq.service

● Turn off power between steps
● Enable BPQ when done

– systemctl enable bpq.service

– systemctl start bpq.service



  

Enable I2C kernel modules



  

Check current parameters



  

Set I2C address to 16 (0x10)



  

Power off&on and check



  

Check parameters



  

Update BPQ configuration



  

Adding a Second RF Port

● Must use I2C since rPi has only one 
serial port

● Convert first TNC to I2C before 
mounting second TNC

● Test it to make sure it works
● Add second TNC
● Power down between steps



  

Set I2C addres for 2nd TNC



  

Reboot and check



  

Copy PORT and update



  

New Port Numbering



  

Update CMS connect



  

Creating an APRS iGate

● Configure BPQ as shown above
– Configure one port for 144.390 MHz

● Download and run getaprs
● Run mkaprs to create aprs.cfg
● Add aprs.cfg to bpq32.cfg



  

Creating an APRS iGate



  

APRS Port Configuration



  

APRSDIGI Configuration



  

Node Page Update



  

APRS Main Page



  

APRS RF Stations



  

APRS Station Map



  

Report on aprs.fi



  

Data graph on aprs.fi



  

Adding a new service

● BPQ adds new services via TCP/IP
● BPQ connects to local port
● Received stream piped to stdin
● Transmits output from stdout
● First line is connected station call



  

Monitor service

● Written in Perl
● Interprets commands
● Used to get system time and disk
● Bye to exit
● Mapped to N0SZ-2 and port 8004



  

Command Port



  

Application



  

systemd Socket Service

/lib/system/systemd/mon.socket /lib/system/systemd/mon@.service

[Unit]
Description=MON socket

[Socket]
ListenStream=8004
Accept=yes

[Install]
WantedBy=sockets.target

[Unit]
Description=MON server

[Service]
ExecStart=/home/willem/BPQ/mon.pl
StandardInput=socket



  

mon.pl



  

Enable the service
● Enable and start the service

– sudo systemctl enable mon.socket

– sudo systemctl start mon.socket



  

Time

● rPi and BBB does not have a real 
time clock, sets time using NTP

● If network does not recover after 
power failure, messages may be 
purged

● Add DS1307 RTC
from Adafruit or
similar device 



  

Power Backup
● With a 6600 mAh LiPo battery the PowerCape 

will run a BB and TNC for more than a day
● Controlled shutdown on low battery 



  

Beaglebone Notes

● The BB configuration is similar 
except that up to 4 TNC can be run 
as /dev/ttyO1 - /dev/ttyO4 

● mkbpq puts web configuration on 
port 8008 since 8080 is used



  

What breaks BPQ

● Things that mess with serial and I2C
– Raspberry Pi 3 (bluetooth, CPU freq)

– Raspberry 7” Display

– getty

●  Use lsof and i2c-tools to debug
– If BPQ receives (stations in mh) but no 

transmit, a device clash is likely

● Run sudo ./pilinbpq from command line



  

Updating BPQ

● BPQ is updated regularly
● getbpq will dowload the latest 

version of pilinbpq executable and 
the matching HTML pages

● After downloading restart BPQ
– systemctl restart bpq.service



  

BPQ with external TNC

● BPQ supports Pactor modems 
including channel steering

● Attach via serial port
● Configure in BPQ

– DRIVER=SCSpactor

– RIGCONTROL to steer



  

Coming attractions

● Interactive config utility for BPQ (like 
raspi-config)
– Text base so you can run it remotely

– More options to avoid hand editing

● Statewide ARES/NTS/Red Cross 
packet mail network (local WinLink)
– Uses custom mail app to database



  

And so much more...
● Detailed documentation is at

http://www.cantab.net/users/john.wiseman/Documents/

● HOWTO and downloads at
http://www.prinmath.com/ham

● Join BPQ32 Yahoo Group
● Join RMHAM and get lots of hands 

on experience



  

Questions?
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