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|IF/Transverter
Ethernet Bandswitching




IF/Transverter Bandswitching
Ethernet

* NONE of these logging programs directly supports
bandswitching of transverter devices, etc. by Ethernet

- N1MM, VHFLog, RoverLog, WriteLog, VQLog, DXLabs
* Frequency and Antenna (band) data Is provided by
N1MM via Ethernet UDP Broadcast “Radio” data

- Broadcast at least every 10 seconds, and every time radio
frequency or mode changes

* User can write software and build hardware or use pre-
existing hardware to harness these Ethernet UDP
signals to control IF radio / transverter bandswitching




IF/Transverter Bandswitching Ethernet
N1MM UDP Broadcast

1) Band switches in N1IMM -->
2) BeagleBone Black switches bands -->

3) SainSmart 16-relay board or alternative device
switches bands -->

4) RF relay switches bands

* Writing some code Is required



IF/Transverter Bandswitching Ethernet
N1MM UDP Broadcast

EH N1MM Logger — X
File Edit View Tools | Config | Window  Help /4
| Configure Ports, Mode Control, Audio, Other.., | \
Cw PH :
Change Your Station Data...
&m &m
: . Use LCI Set up Hardware, Function Keys, Digital Modes, Winkey, Mode (
m m r
® & O Enter Sends Message (ESM mode) Ctrl+M
1.26m  1.25m

Spot All &P QS0's
Q5Ying Wipes the Call & 5pots Q50 in Bandmap (5&P)
Grab Focus From Other Apps When Radio is Tuned

70cm  TOcm F1 5&P CQ
[]
33cm  33cm F7 Rpt Exch

23cm 23cm Esc: Stop

13em 13em Heading | Do Mot Automatically Switch to Run l:nr? CC Frequency r

9em 9em i Show Mon-Workable Spots and Dupes in Bandmap

o el ey Reset RX Freq to TX when QSO is Logged (Run & Split)

Jcm Jcm

1em 1cm CC Repeat Alt+R

Light Light Set CO Repeat Time... Ctrl+R

® COMI6 timeout. Count = 98 CW / PH AutoSend Thresheld...
Enable Call History Lookup

Change CW/55B/Digital Function Key Definitions b
Change Band Plan b
Manage Skins, Colors and Fonts...
Change Operator Callsign Stored in Log Ctrl+0
Change Exchange Abbreviations k
S02R 3
WAE 3

Clear *.ini File Settings




IF/Transverter Bandswitching Ethernet
N1MM UDP Broadcast

Mt Configurer e

Hardware Function Keys Digital Modes Other Winkey Mode Control  Antennas  Score Reporting Broadcast Data  audio

Select the type of data vou wish to broadcast, and the the IP Address(es) and portis) for the receiver(s) of the data.
Uze 127.0.0.1 for the local machine. Use 12060 as the port unless the receiving application reguires a different port.
255 in the low order octet will broadcast to vour current subnet.

Type of data IP Addr:Port IP Addr:Port...
Application Info 127.0.0.1:12060 |
)
Radio |192.168.10.8:13063 |
D |

Contact [] Al QSOS [127.0.0.1:12060 |

[] Spots 127.0.0.1:13063 |
Rotor 127.0.0.1:12040 |

[] Seore 127.0.0.1:12060 |

Sets the IP Address and port that an external program can connect to N1MKM+ via TCP Port.

Enable IP Address TCP Port
Enable |12T.EI.EI.1 52001

OK Cancel Help




IF/Transverter Bandswitching Ethernet
N1MM UDP Broadcast

1) Get UDP Data via Ethernet from N1MM
2) Parse UDP data to extract band information

3) Use Band information to switch bands



IF/Transverter Bandswitching Ethernet
N1MM UDP Broadcast

e UDP Data looks like this:

<?xml version="1.0" encoding="utf-8"?>

<Radiolnfo>
<StationName>INTEL-I7</StationName>
<RadioNr>1</RadioNr>

N, <Freg>5012500</Freq>

7 <TXFreq>5012500</TXFreqg>
<Mode>USB</Mode>
<OpCall>NN3Q</OpCall>
<IsRunning>False</IsRunning>
<FocusEntry>134626</FocusEntry>
<Antenna>-1</Antenna>
<Rotors>-1</Rotors>
<FocusRadioNr>1</FocusRadioNr>
<|sStereo>False</IsStereo>
<ActiveRadioNr>1</ActiveRadioNr>

</Radiolnfo>



IF/Transverter Bandswitching Ethernet
N1MM UDP Broadcast

* Could use either MCU or SBC
* Lets use BeagleBone Black SBC to demonstrate its use

* BeagleBone Black comes with python 2.7. Lets use python
because:

- Python syntax is easy to learn

- Python has an extensive library support

- Python has plenty of examples and information on the web
- Python is a good language to know!




Python 2.7 References

* To start python interpreter, type “python”
* To run myprogram.py, type “python myprogram.py”
* Info on setting up GPIO python library:

nttps://learn.adafruit.com/setting-up-io-python-library-on-
peaglebone-black/overview



https://learn.adafruit.com/setting-up-io-python-library-on-beaglebone-black/overview
https://learn.adafruit.com/setting-up-io-python-library-on-beaglebone-black/overview

Introduction to BeagleBone Black
Getting Started

Connect small B-type USB socket on BBB to A-type USB
socket on computer

USB-Network adapter on BBB will set up USB network
connection 192.168.7.2 or 192.168.7.1 for BBB

Browse to: http://beagleboard.org/getting-started

On above web page, go to “Step 3” and click on
http://beaglebone.local or http://192.168.7.2

On web page that results, scroll down and click on “Cloud9
IDE” and web portal on BBB will open


http://beagleboard.org/getting-started
http://beaglebone.local/
http://192.168.7.2/

Discover Boards I Leam I Explore Collaborate 1

BeagleBoard org » getting-started

Step 1: Beagles are tiny computers with the capability of modern systems, without the bulk, expense, or noise. Read the step-
i and boot ___ by-step getting started tutorial below to begin developing with your Beagle in minutes.

Step 2:

vl nare ik chTeEEhnn For user supplied tips on getting started, visit the eLinux (or other) community wiki pages:

BeagleBoard &

agleBone Black &
agleBone Black Wi
agleBone Blue g

Most Beagles include a USB cable, providing a convenient way to provide both power to your Beagle and connectivity
to your computer. If you provide your own, ensure it is of good quality. You'll connect the "type-B" plug & of the USB
cable to your Beagle and the "type-A" plug to your computer. Note that BeagleBoard-X15 must always be powered
instead by a 12V adapter with a barrel jack.

Alternatively, for Beagles other than BeagleBoard-X15 and BeagleBone Blue that require 12V, you can utilize a 5V
adapter connected to the barrel jack.

If your Beagle was provided with an SD (microSD) card g7, make sure it is inserted ahead of providing power. Most
Beagles include programmed on-board flash and therefore do not require an 5D card to be inserted.

You'll see the power (PWR or ON) LED lit steadily. Within a minute or 5o, you should see the other LEDs blinking in
their default configurations.

USRAO is typically configured at boot to blink in a heartbeat pattern

USR1 is typically configured at boot to light during SD {microSD) card accesses

USR2 is typically configured at boot to light during CPU activity

USR3 is typically configured at boot to light during eMMC accesses

WIF1 is typically configured at boot to light with WiFi network association (BeagleBone Blue only)

PWR USR3 USR2 USR1 USRO




Linux mkudevrule sh Driver installation i=n't required, but you might find a few udev rules helpful.

Note: Additional FTDI USE to serial/JTAG information and drivers are available from
www ftdichip.com/Drivers/\VCP.htm &

Note: Additional USE to virtual Ethernet information and drivers are available from www linux-usb.org/gadget/ &7 and
joshuawise com/horndis &.

Step 3 } Browse to your Beagle

Using either Chrome & or Firefox & (Internet Explorer will NOT work), browse to the web server running on your beard.
Step 1: It will load a presentation showing you the capabilities of the board. Use the arrow keys on your keyboard to navigate
Fower and boot the preaentatiﬂn_

Step 2
Enable a network connection

# Click here to launch: hitp:#/192.168.7.2 &

Oider software images require you to EJECT the BEAGLE_B the latest software image, that step is no longer

Step 3: required.
Browse to web server on F Enmenion o
Beagle 4 & @ [ WLwe7a =

board.org

Troubleshooting

Lipdate to latest software

Other software options Seagletone 101 "
o S S e -_ o a 501 Wi board i comnechad!
Hardware documentation e Fgiaiore Binck S 01 $SEESI 148 o 122 16872
I, i - G I I peoarie g
Books Ciceacl O .
e e s S EeagleBone: open-hardware expandable computer
SarraTm
binaclars Artisi-iasted, angineer approved
A The lefl-fand ravigellon ber will Beip you sxplons your boand and lesm Fow Lo program i1
Bonasctipt
Furcinrg
[r o e
e b |
gt riviode(|
gty rimd |
g hatesed
it
ananghrin |

araoglesd) )
T T R

cntmtcriirtarTLDh




“— (4 | @ 192.168.7.2/bone101/Support/bone101/ b

25 Apps [ Getting Started Imported From Firef

board.org

New Tutorial

BeagleBone 101

o pinMode()

o getPinMode()

o digital\Write()

o digitalRead()

o shiftOut()

o analogWrite()

o analogRead()

o attachinterrupt()
o detatchinterrupt)

o Temperature and

Your board is connected!
EeagleBoard. org BeagleBone Black rev 00C0 S/N 2916BBBK 148A running BoneScript

HOlealE 0.6.1 at beaglebone local
o Update image e |
= Disconnect
s | Run | Discomnect.
o Cloud9 IDE
Hardware
s BeagleBone: open-hardware expandable computer
g bopes Artist-tested, engineer approved
BoneScript A 2 ;
Fincions The left-hand navigation bar will help you explore your board and learn how to program it.
o getPlatform()

o readTexiFile()
o writeTextFile()
JavaScript
o console()
o setTimeout()
o clearTimeout()
o sefinterval()
o clearinterval() . » =
5 Hleal b ator Latest ARM open source focused on easy hardware experimentation
Libraries + Ships ready to use
o require() o Debian Linux distribution with C++, Perl, Python, _..
Demos o Linux drivers support countless USE peripherals
5 Bink onbaan o Interactive tutorial to start leaming about capabhilities l
LED + QOpen source means options
Bk edemal o Texas Instruments releases: Android, Linux, StarterWare (no 0O5)
LED o Linws MachineKit, Debian, Fedora, Ubuntu, ArchLinux, Gentoo, Sabayon, Chromium, BeagleSNES,
& DishRGtton Asterisk, The Deck, BeagleMNT, Angstrom Distribution, Buildroot, Erlang
e o Other: QNX, FreeB3SD, Minix, RTEMS, Windows Embedded, RISC 05
ff::::in LELES o F'.rcjects p.age -
T s 5D card images like get-out-of-jail-free card :
= PIR motion xzcat XXX.img.xz | sudo dd of=/dev/sdX I""W‘ 2 =2/
Sensor I
o Accelerometer o (Can be used just as easily for backups Sl LEs o J

o Board can be booted from SD using device ROM, so you can't
"brick” it

pressure
Cape demos e 7-zip and Ubuntu Win32Diskimager enable programming cards from Windows
o Update board with latest software
Grove demos
o Touch There are multiple ways to run initial software on your board, but it is likely that the simplest way to get an
o LCD RGE update is to create an exact replica of a bootable microSD card and boot off of it. The BeagleBone Black
Backiight Rev C has 4GB of eMMC storage that can be initialized by a program booted off of a microSD card. If you

want to update to the latest software image for your board, this is a way to do that.

See updates for the step-by-step guide.



Node-RED

Node-RED is a tool for wiring together hardware devices, APls and online services in new and interesting
ways.

Click on the "Mode-RED" link above to get started with Node-RED on your BeagleBone.

Otherwise, head over to the Getting Started guide.
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Cloud9 IDE

To begin editing programs that live on your board, you can use the Cloudd IDE.

Click on the "Cloud9 IDE" link above to start the editor

As a simple exercise to become familiar with Cloud9 IDE and the BoneScript Java
simple application to blink one of the 4 user programmable LEDs on the BeagleBone is a good start.

« Step A: Close any open file fabs.



Cloud® File Edit Find View Goto Run Tools Window Support Preview 3 Run

v im doudo = Welcome *  bash- "beaglebone’ +

= _indudes
= Cloud9 File Edit Find View Goto Run Tools
= bone101
= examples
im static

= Support

B _config.yml
B bone101.desktop ‘Welcome to Cloud9. Use this welcome screen to tweak the look & fee e Cloud? user interface.

Workspace

Marigate

¥ @8 doudo E  Welcome

* B _indudes
* B _layouts

M favicon.ico . p— =

W indexhtm 0058 4 e *» B autorun

indesx.js
- » @m bonel01

B ucense

B READMEmd Set up a vatanase ) o
Like to run a Database with your application?

4 udpreceiver.py You can use any Database you like! We have
qguides for MySQL, MongoDEB and more on our
‘documentation site.

Warkspace

Commands

Changes
|ate

General FAQ

Have a question about Cloud9? It's probably
«covered in our FACL Ifit's not send us a
message through our support page and we'll
get back to you as soon as possible!

v  Ful IDE Minimal Ed Sublime Mod
Configure Cloud9

Main Theme: Cloud9 Classic Dark Theme

Split Layout: Mo Spiit

Editor (Ace) Theme: Cloud9 Night Low-Color

Keyboard Mode: Default

@& Soft Tabs: 4|t

Enable Auto-Save: [ |

S— Next Steps

pen a Terminal
en the Console

Open a Termina

Open the Console
Create a new file




v H ©O2 @ & ¢

Warkspace

Navigate

Cloud9 File Edit Find View Goto Run Tools Window Support Preview @) Run - o 6
v #m douds B Welcome bash - "beaglebone” bash - "beaglebone”™ o
» m _indudes root@beaglebone: fvar/lib/cloud9# uname -a 2
» il _layouts Linux beaglebone 3.8.13-bone79 #1 SMP Tue Oct 13 28:44:55 UTC 2815 armv7l GNU/Linux
» B autorun r aglebone: fvar/1lib/cloud®# sudo python -c "import Adafruit BBIO.GPIO as GPIO; print GPIO™ =)
<modu 'Adafruit_BBIO.GPIO" from */fusr/local/lib/python2.7/dist-packages/Adafruit_BBIO/GPIO.so"> g
» = bonel01 root@beagl e:fvar/1lib/cloud9# vi udpreceiver.py i
» m examples root@beaglebones/var/1lib/cloudd® python udpreceiver.py z
[ pr— File "uwdpreceiver:
/fset up GPIO pin a
» [ Support A
B _config.yml SyntaxError: invalid symtax

root@beaglebone: fvar/lib/cloudd# vi ceiver.py

B bone101.desktop

_ root@beaglebone: fvar/1lib/cloudd® python udpreceiver.py
favicon.ico File "udpreceiver.py”, line 21
W index.hitml GPIO.output("P8_18", GPIO.LOW
B indexjs t
SyntaxError: invalid symtax
. LICENSE root@beaglebone: fvar/lib/cloud9# vi uwdpreceiver.py

. README.md root@beaglebone: fvar/1lib/cloudd® python udpreceiver.py
. udpreceiver.py waiting on port: 13863
~CTraceback (most recent call last): Upload Files

File "udpreceiver.py™, line 38, in <module>
data, addr = s.recvirom(1824)

KeyboardInterrupt
root@beaglebone: fvar/lib/cloudd® vi udpreceiv
root@beaglebone: fvar/lib/cloud9® 1s
autorun bonel@l.desktop examples _dnclu
bonel®l _config.yml favicon.ico dindex.
root@beaglebone: fvar/1lib/cloud2® python udpre
waiting on port: 13863
found 144
found
found
found
found
found
found
found
found
found
found

Select files

O -

Use CRIMSON Editor in Windows to create, edit programs then drag and drop to
BeagleBone Black!

Download Link for Crimson Editor is:
https://sourceforge.net/projects/emeraldeditor/




Crimson Editor — Free!

@ Crimscn Editor - [EAStationAutomation\udprecerer.py]

File Edit 5earch View Document Project Tools Macres Window Help

et B@ &

& udprecerver. py

import librarie:

M import socket
import Adafruitc EI

oldband

4

PINSO =
PIN144
PINZZ2
Sy PTHN432
PINS0Z
FIN1ZS2g

PFIN345e

PIN4TG
PINT&E

fdefine variables

# define GPIL

Syntax Type

Feload Document
Reload Syntaxes

Lock Document

Enceding Type

File Format

Tabs & Spaces

Surnrmary...

»

BINZ304 =

PINSTeD =
PIN1OG =
PIN24G =

fFsetup a

nd initialize GPIO pins

Auto Detect
Plain Text

ASP Document
Basic Program
C/C++ Program
Cascading Style Sheet
Default

Fortran Program
HTML Docurnent
Java Program
J5P Document
LaTeX Document
Matlab Program
Pascal Program
Perl Script

PHP Document
PL/SQL Script
Python Program
Tel/Tk Program



Crimson Editor — Free!

E Crimson Editor - [EAStationAutomation\udpreceiver.py]

File Edit Search View Document Project Tools Macros Window Help
D™ | HE@| &  SyntaxType > | dh B e R W

& udpreceiver. py Reload Document

I8¥ import librarie Reload Syntaxes

Lock Document

Encoding Type »
$define variables : r
Aoldband = ™ n File Format » DGSFDrmEtI:CH,-'LF:I
e Tabs & Spaces | * Unix Format (LF only)
¥ define GPIO pin Mac Format (CR only)
] SIPINSO = "PE_04" SuMmmary...

N PTN144 = "F3_Og"
IBRPINZZZ = "PZ 03"

IR PTN43Z = "P3 10"
IEIPTHNS0Z = "Pg 12"




Workspace

Cloud9 File Edit Find View Goto Run Tools Window

v im doudy
» = Adafruit_Python_GPIO
» = autorun
» m eamples
» I examples_old
B ucense
B reaDMEmd
) udpreceiver.py

Preview ) Run

B Welcome nano - "beagiebone™

import socket
import Adafruit_BBIO.GPIO as GPIO

oldband = * "

GPIO.setup(PINS@, GPIO.OUT)
GPIO.output (PINS, GPIO.LOW)
GPIO.setup(PIN144, GPIO.OUT)
GPIO.output(PIN144, GPIO.LOW)
GPIO.setup(PINZ22, GPIO.OUT)
GPIO.output(PINZ22, GPIO.LOW)
GPIO.setup(PINA32, GPIO.OUT)
GPIO.output (PIN432, GPIO.LOW)
GPIO. setup(PING82, GPIO.OUT)
GPIO.output(PIN92, GPIO.LOW)
GPIO.setup(PIN1296, GPIO.OUT)
GPIO.output (PIN1296, GPIO.LOMW)
GPIO.setup(PINZ384, GPIO.OUT)
GPIO. output(PINZ384, GPIO.LOW)
GPIO.setup(PIN3456, GPIO.OUT)
GPIO. output (PIN3456, GPIO.LOMW)
GPIO.setup(PINS760, GPIO.OUT)
GPIO. output(PINS768, GPIO.LOW)
GPIO.setup(PINI®G, GPIO.OUT)
GPIO.output (PINIOG, GPIO.LOW)
GPIO.setup(PINZ4G, GPIO.OUT)
GPIO.output(PIN24G, GPIO.LOW)
GPIO.setup(PINA7G, GPIO.OUT)
GPIO.output (PIN4TG, GPIO.LOW)
GPIO.setup(PIN76G, GPIO.OUT)
GPIO.output (PIN76G, GPIO.LOW)

port = 13863
s = socket.socket(socket.AF_INET, socket.SOCK_DGRAM)
s.bind(("",port))

print "waiting on port:", port

while 1:
data, addr = s.recvfrom(1824)

strl "<RadioNr>1</RadioNr>"
str2 "<Fregq>"

posl = data.find(strl)

pos2 = data.find(str2)

if posl >= @:
band = data[pos2+6:pos2+8]

if band == "5@" and band != oldband:

print “found 56"

oldband = "50"

GPIO0. output(PINS®, GPIO.HIGH)
GPI0. output(PIN144, GPIO.LOM)
GPI0. output(PINZ22, GPIO.LOM)
GPI0. output(PIN43Z, GPIO.LOM)
GPI0. output(PINGBZ, GPIO.LOM)

Get Help WriteQut Read File
Exit Justify Where Is

bash - “beaglebone™ Immediate
root@beaglebone : fvar/1ib/cloudgs

Prev Page
Next Page

Or you can use
the editor Nano

on the BBB

Cut Text
UnCut Text




Found
Found
Found

Found
Found
Found
Found
Found
Found
Found

Found
Found
Found

Found 432

58
144
222

found 432

982
1296
2384
356
5768
18 GHz
24 GHz

found 47 GHz

24 GHz
76 GHz
24 GHz

‘Warkspace

=z

Imands

Cloud9 File

¥ I doudd

-

o
o
o
o
o
>

= _indudes

i _layouts

= autorun

= bonel01

= examples

B static

= Support

B _config.ymi
B bone101.deskiop
favicon.ico
Wl index.himl
B indexjs

B ucense

B reADMEmd
. udpreceiver.py

Edit Find View Goto Run

B Welcome

Tools Window Support Preview

bash - "beaglebone”™

uTHCE GLiun Lumpic e,

Setting
Setting

up openssh-client (1:6.8pl-4+deb7ub)
up openssh-server (1:6.8pl-4+deb7u6)

Restarting ssh (via systemctl): ssh.service.

Setting
Setting
Setting
Setting
Setting
Setting

up apache?.2-bin (2.2.22-13+deb7ull)
up apache?2-utils (2.2.22-13+deb7ull)
up binutils (2.22-8+deb7u3) ...

up dosfstools (3.0.13-1+deb7ul) ...

© Run

bash - "beaglebone” or

up eject (2.1.5+deblscvs20881184-13+debTul) - ..

up fomtconfig (2.9.0-7.1+deb7ul) ...

Regenerating fomts cache... done.

up git-man (1:1.7.10.4-1+wheezyd) ...
up gstreamer®.18-gconf:armhf (0.10.31-3+nmul+deb7u?) ...

up gstreamer®.1@-plugins-good:armhf (@.10.31-3+nmul+deb7u2) ...
up pstreamer®.18-x:armhf (8.10.36-1.1+deb7u2) ...

Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting

Setting
Setting

up hostapd (1:1.8-3+deb7ud) ...

up hunspell-en-us (20078829-6+deb7ul) ...

up libgif4 (4.1.6-10+deb7ul) ...
up 1ibimlib2 (1.4.5-1+deb7u2) .
up libplistl (1.8-1+deb7u3) ...

up python2.7-minimal (2.7.3-6+deb7u3) ...

up python2.7 (2.7.3-6+deb7u3) ...
up libpython2.7 (2.7.3-6+deb7u3) ...

up python2.7-dev (2.7.3-6+deb7u3) ...

up libxapian22 (1.2.12-2+deb7ul) ...

up libml2-utils (2.8.0+dfsgl-7+wheezy8) ...
up nodejs (8.18.42~dfsg-@rcnee2-bpo78+28168217+1) ...
up nodejs-dev (B.18.42~dfsg-Brenee?~bpo7B+20160217+1) ...

up openssl (1.9.1t-1sdeb7u2) ...

up pastebinit (1.5-1~bpo78+20168383+1) ...
up python3.2-minimal (3.2.3-7+deb7ul) ...

up python3.2 (3.2.3-7+debFul) ...

up sane-utils (1.8.22-7.4+deb7ul) ...
saned disabled; edit /etc/default/saned

up sudo (1.8.5p2-1+nmu3+deb7ud) ...
up wpasupplicant (1.8-3+deb7u4) ...

Setting up xinput-calibrator (@.7.5+git20148213-1rcneel~bpo7@+20168129+1) ...

Setting

up xrdp (8.5.8-2+debFul) ...

Starting xrdp (via systemctl): xrdp.service.

Setting
Setting
Setting
Setting
Setting

upda‘t.:e—alternat:':ves: using fusr/bin/1xterminal to provide /usr/bin/x-terminal-emulator (x-terminal-emulator) in auto mode
root@beagl ebone: fvar/1ib/cloudo# ﬁf'udpreteiﬁer.ﬁf.-
root@beaglebone: fvar/1ib/cloud3® python udpreceiver.py
waiting on port: 13863

up xscreensaver-data (5.15-3+deb7ul)
up xscreensaver (5.15-3+deb7ul) ...

up xserver-common (2:1.12 4-6+deb7u7) ...
up xserver-xorg-core (2:1.12.4-6+deb7u7) ...

up Ilxterminal (@.1.11-4+deb7ul) ...

Processing tripgers for initramfs-tools ...
update-initramfs: Generating /boot/initrd.img-3.8.13-bone79
root@beaglebone: fvar/1ib/cloudS# I

2~bpo7B+20160217+1) ...
-bpo78+20168424+1) .
1p070+20160414+1) ...
@~bpo7@+20170216+1) ...

Running a terminal on
BBB via the browser

com/codegen/esd/cgt_public_sw/PRUf2.1.4/ti_cgt_pru_2.1.4 armlinuxaBhf_busybox_installer.sh

leaw 23.199.194.206

com)|23.199.194.206] :88... connected.

K

iwbox_installer.sh"

I_2.1.4 armlinuxa8hf busybox installer.sh' saved [37315064/37315864]

2.1.4 into /

wil) ...
wice.

mhf ...

>] 37,315,064 3.88M/s

in 7.5s




IF/Transverter Bandswitching Ethernet
N1MM UDP Broadcast

1) Import Libraries
2) Define constants and variables
Define GPIO pin aliases
3) Setup and initialize GPIO pins
4) Setup Ethernet port and server socket
5) Get UDP data from Ethernet port
6) Parse UDP data to get band assignment
/) Use band information to set GPIO pins

Code Handout pages 9-13



BeagleBone Black Example
Import Libraries and Define Variables

I8% import libraries
M import socket

sfimport Adafruit BBIO.GPIO as GPIC
q

-
- g

TR e _
-rfl.': 1Nne variapiles

Aoldband = " " Page 10 Code Handout

GOOGLED: “Programming UDP sockets in python”:

4™ hit was: http://www.binarytides.com/programming-udp-sockets-in-python/
That gave above code line 2.

GOOGLED: “setting up GPIO python on BeagleBone Black™:
1% hit was:

https://learn.adafruit.com/setting-up-io-python-library-on-beaglebone-black/gpio
That gave above code line 3.


http://www.binarytides.com/programming-udp-sockets-in-python/
https://learn.adafruit.com/setting-up-io-python-library-on-beaglebone-black/gpio

BeagleBone Black Example
Define GPIO Pin Aliases

IRAPIN4G3Z = "PS 307
= PING02 = "Pa 31"
IRAPIN1Z%6 = "PO 4-"
INRPINZ304 = "pPg oF
IR PTN3456 = "P3 15"
IRERPTINS TR0 = ”P.E_'__E i
MU PTN10Gz = "pg 27"
SN EINZ4G = "PE 33"
SRS PTHN4 7Tz = Wwps 3490

Page 10 Code Handout



BeagleBone Black Example
GPIO Pin Aliases

The figure shows the full pin map produced by a call to showal1Pins.

The BeagleBone Black GPIO Pins

01

o1 0z|penD |
+33v__[03 MMCIL_DAT6 |GPIO_38 |03 04|GPID_39 |MMCL_DAT?
& MMC1_DAT2 |GPIO_34 |05 05 |GPIO_35 |MMCL_DAT2
TIMER4 GPIO_66 |07 08 |GPIO_67 |TIMER?
PWR_BUT SYS_RESETN TIMERZ GPIO_69 |09 10|ePio_se |TIMERL
UART4_RX | GPIO_30 GPIO_80 GPIO 45 |11 12 |Gpio 44
UART4_TX |GPIO_31 |13 13 | GPIO_40 GPIO_23 14 |GPID 26
GPIO_48 |15 16 | GPIO_51 GPIO. 47 16 [GPID_46
SPI0_CSO GPIO_& |17 18 | GPIO_5 GPIO_27 18 |GPI0 65
GPIO_13 18 20 | GPIO_12 GPIO_22 20| GPID_B2 MMC1_CMD
SPI0_D0 |UART2_TX |GPIO.3 |21 22 |GPIO_2 UARTZ_RX |SPIO_SCLK — AER
GPIO_ 49 |23 24 |GPIO_15 | UARTL TX B 2tcro. o [ERERE
NICASPOAHCLKR | GPIO_117 | 25 26|GPIO_14 | UARTL_RX B =R
GPIO_125 |27 GPIO_123  |SPIL CSO

LCD_VSYNC |GPIO_86 |27
LCD_HSYNC |GPIO_87 |29
LCD_DATAL4 GPIO_10 |31
LCD_DATAL3 GPIO_9 |33
LCD_DATALZ GPIO_B |35
|vaRTS_T |LCD_DATA8 GPIO_78 |37
LCD_DATA6 |GPIO_76 |39
LCD_DATA4 |GPIO_74 |41 42 |GPIO_75 |LCD_DATAS
LCD_DATAZ |GPIO_72 44 |GPID_73 |LCD_DATA3

_LCDJJATAU GPIO_70 /| 46 |GPIO_71 |LCD_DATAL _

2a|crio_a8 [LED_PCIK
30 |GPIO_89 |LCD_AC_BIAS
32 |GPIO_11 |LCD_DATALS
34 |GPIO_S1 |LCD_DATALL
36 LCD_DATAL0
38 |GPIO_79 |LCD_DATAL9
40 |GPID_77 |LCD_DATA7

MCASPO_FSX  |SPIL_DO
ICASPO_ACLKX | SPIL_SCLK

GPIC_111
GPIO_110

GPIO_112 |SPI1_D1




¥zetup and initialize GPIO pins
A GPIO. setup (PINSO, GPIC.CUT)

B A GPI0. output (PINS0, GPIO.LOW)
BeagleBone Black
el GPI0 . setup (PIN144, GPIO.OUT)
Example el GPI0 . output (PIN144, GPIOC.LOW)
L. el GPI0. setup (PIN222, GPIO.OUT)
Setup and Initialize = GPIO.output (PIN222, GPIO.LOW)
GPIO Pi S GPIC. setup (PIN432, GPIOC.OUT)
INS Rl GPIC. output (PIN432, GPIO.LOW)
: eElGPIC. setup (PINS02, GPIOC.OUT)
(ZOOmed next S“de) PN GPI0. output (PINS0Z, GPIO.LOW)
el GPI0. setup (PIN1296, GPIO.OUT)

A GPIO. output (PIN1296, GPIO.LOW)

Page 10 Code Handout

ENRGPTI0.
SN GPTI0.

35 [E)ERe

HEPI0

35 [EIERe

35 [E) R

.Zetup (PIN3456,
S GPTO.
CARGPTC.
.output (PINSTE0,
CEAGPTO.
A GPTO.

setup (PINZ304,
ocutput (PINZ2304,

GPIO.OUT)
GPIC.LOW)
GPIO.OUT)
GPIC.LOW)
GPIO.OUT)
GPIO.LOW)
setup (PIN10G, GPIO.OUT)
output (PIN10G, GPIO.LOW)

ocutput (PIN345SE6,
setup (PINSTaO,

. 3etup (PINZ4G, GPIO.OUT)
36 [EINL
37 [E1R

output (PINZ4-, GPIOC.LOW)
setup (PIN47G, GPIC.OUT)
output (PIN47:5, GPIO.LOW)



BeagleBone Black Example
Setup and Initialize GPIO Pins

fzetup and initialize GPIO pins
BEAGPI0 . setup (PINSO, GPIOC.OUT)

A GCPIC. output (PINSO, GPIO.LOW)
MAGPIC. zetup (PIN144, GPIOC.OUT)

SR CEIC . output (PIN144, GPIOC.LOW)
BAGPIC. setup (PINZZZ, GPIOC.OUT)

s CPEIC . output (PINZZZ, GPIOC.LOW)
EINGPIC . setup (PIN43Z, GPIO.OUT)
ERRGEIC . output (PIN43Z, GPIC.LOW)

GOOGLED: “setting up GPIO python on BeagleBone Black”:

1% hit was:
https://learn.adafruit.com/setting-up-io-python-library-on-beaglebone-black/gpio
That gave above code, all lines.

Page 10 Code Handout



BeagleBone Black Example
Setup Ethernet Port and Server Socket

|1
im
it
-y
i T
b |
im

i1

UPD socket and start UDP server

™
]
i l.I
i

i

g
i

I H
it
&
I
L
L
or
L

5 socket.socket (socket.AF INET, socket.30CK DGRAM)
s.bind(("",port))
print "waiting on port:", port

Page 10 Code Handout

GOOGLED: “Programming UDP sockets in python™:

4™ hit was: http://www.binarytides.com/programming-udp-sockets-in-python/

That gave above code lines 53,54,55


http://www.binarytides.com/programming-udp-sockets-in-python/

BeagleBone Black Example
Setup Ethernet Port and Server Socket

¥ Setup ethernet UPD socket and start UDP server
port = 13063

5 = socket.socket (socket.AF INET, socket.SO0CK DGEAM)
s.bind(("",port))
print "waliting on portt ™, port

Page 10 Code Handout

Internet family socket Datagram socket type



BeagleBone Black Example
Get UDP Data from Ethernet Port

1ive UDP packets from HN1MM

- " o e — - -

-

virom(1l0Z4)

i)

data, addr = =s.re

Page 10 Code Handout

GOOGLED: “Programming UDP sockets in python™:

4™ hit was: http://www.binarytides.com/programming-udp-sockets-in-python/

That gave above code lines 59, 60


http://www.binarytides.com/programming-udp-sockets-in-python/

BeagleBone Black Example
Get UDP Data from Ethernet Port

- -
. E — | o e P .
e s e — - = - o — - — R’ e L w1 o i o

data, addr = s.recvirom(l0zZ4)

Page 10 Code Handout

socket.recvfrom(bufsize[, flags])

Receive data from the socket. The return value is a pair (string, address) where
string is a string representing the data received and address is the address of

the socket sending the data.



BeagleBone Black
Example
Parse UDP Data to
Get Band Assignment

fparse incoming data
strl =
strl = "<Freg>"

posl = data.find(strl)
posa data.find(strl)

if posl == 0:

¥if have walid XML data

<3ml version="1.8" encoding="utf-8"23>
£RadioInfo>

<StationName>INTEL-I7</5tationName:
<RadioNr>1</RadioNr:>
£Freq>5@125%08< /Freq>
<TAFreq>5@12508</TXFreq>
<Mode>USB< /Mode>
<0pCall>NN30< /0plall>
<IsRunning>False</IsRunning3
<FocusEmtry>134626< /FocusEntry>»
<Amtennaz>-1</Antenna
<Rotors>-1</Rotors>
<FocusRadioNr>1</FocusRadioNr:
£Is5tereo>Falsed/Is5terens
<ActiveRadioNr»1</ActiveRadioNr>
< fRadioInfo>

"oeRadioNr>=l</EREadioNr>="

Pages 10-11 Code Handout

for N1MM Radio 1 then set anc

band = data[posZ+6:posZ+E8]



BeagleBone Black Example Parse
UDP Data

* To get “string.find” function, GOOGLED “python
String find” posl data.find(strl)

) pos2 = data.find(strl)
2nd hit was:

https://www.tutorialspoint.com/python/string_find.htm

* To get string position function “dataja:b]’, GOOGLED
“python string substring”

band = data[posZ+6:posZ+8]
3rd hit was: https://www.dotnetperls.com/substring-python
Pages 10-11 Code Handout


https://www.tutorialspoint.com/python/string_find.htm
https://www.dotnetperls.com/substring-python

Fatartc ka
if band =
print
oldba
GPIO.
GPIO.
GPIO.
GPIO
GPIO
GPIO.
GPIO.
GPIO
GPIO
GPIO.
GPIO.

GPIOC.

BeagleBone Black Example
Use Band Info to Set GPIO Pins

nd switch code

= FEOY" and band '= oldband:
"found 50"

:I.'j. = FI 5 :I FI

output (PINS0, GPIOC.HIGH)

output (PIN144, GPIO.LOW)
output (PIN222, GPIO.LOW)

.output (PIN432, GPIO.LOW)
.output (PINS02, GPIO.LOW)

cutput (PIN1296, GPIO.LOW)
output (PIN2304, GPIO.LOW)

.output (PIN3456, GPIOC.LOW)
output (PINS760, GPIO.LOW)

output (PIN10G, GPIC.LOW)
output (PINZ4G, GPIC.LOW)
output (PIN47G, GPIO.LOW)

GOOGLED “python if”
2" hit was: https://www.dotnetperls.com/substring-python
That gave “if / elif” syntax.

2lif kband =="14" and band
print

oldband:
"found 144"

oldband = "14"

GEIO

PIO

GEIO

PIO

.output (PINS50, GPIO.LOW)
GPIO.

output (PIN144, GPIO.HIGH)

.output (PINZZZ, GPIO.LONW)
GPIOC.
GPIC.
=PIO.
GPIOC.

output (PIN432, GPIO.LOW)
output (PINS0Z, GPIO.LOW)
output (PIN1296, GPIO.LOW)
output (PIN2304, GPIO.LOW)

.output (PIN3456, GPIO.LOW)
GPIO.

output (PINSTe0, GPIO.LOW)

.output (PIN10G, GPIO.LONW)
GPIOC.
GPIC.

output (PINZ24G, GPIOC.LOW)
output (PIN47G, GPIC.LOW)

Page 11 Code Handout


https://www.dotnetperls.com/substring-python

BeagleBone Black Example
Use Band Info to Set GPIO Pins

elif band =="24" and band != oldband: elif kand =="47" and kand '= oldband:
print "found 24 GHz" print "found 47 GHz"
oldband = "Z4" oldband = "47T"
GPIC.output (PINS0, GPIC.LCW) GPIC.output (PIN50, GPIC.LOW)
GPIO.output (FIN144, GPIC.LCOW) GPIC.output (PIN144, GPIC.LOW)
GPIO.output (PINZZZ2, GPIC.LOW) GEIC.output (PINZZ22Z, GPIC.LCW)
GPIO.ocutput (PIN432, GPIO.LOW) GPIO.output (PIN43Z, GPIO.LOW)
GPIO.output (PINS0Z, GPIO.LOW) GPIO.output (PINS0Z, GPIO.LOW)
GPIO.output (PIN1Z2S%6, GPIOC.LOW) GPIC.output (PIN12%9&, GPIOC.LOW)
GPIO.output (PINZ2304, GPIO.LOW) GPIC.output (PIN2304, GPIOC.LOW)
GPIO.output (PIN3456, GPIC.LOW) GPIC.output (PIN3456, GPIO.LOW)
GPIC.output (PINST760, GPIO.LOW) GPIO.output (PINSTe0, GPIO.LOW)
GPIO.output (PIN10G, GPIO.LOW) GPIC.output (PIN10G, GPIC.LOW)
GPIO.output (PINZ4G, GPIOC.HIGH) GPIC.output (PINZ24G, GPIO.LOW)
GPIC.output (PIN47G, GPIO.LOW) GPIO.output (PIN47G, GPIO.HIGH)

GOOGLED “python if’ Page 13 Code Handout

2" hit was: https://www.dotnetperls.com/substring-python
That gave “if / elif” syntax.


https://www.dotnetperls.com/substring-python

BeagleBone Black Example
IT DIDN'T WORK!!

* 50, 144, 222, 432, 1296,2304, 3456 MHz

worked
e 902 MH

* 902 MH

Z anc

Z ang

5,10, 24,47 G
10 GHz were a

Hz didn’t work

ways ON!






The BeagleBone Black GPIO Pins

The figure shows the full pin map produced by a call to showA11Pins.

P9-12 50
P9-18 144
P9-24 222
P9-30 432

P8-9 2304

P8-15 3456
P8-21 5760
P8-27 10G
P8-33 24G
P8-39 47G

P9-31 902 -
P9 42 1296 MNMCI_DAT6 |GPIO_38 04 |GPMD_39 MMC1_DAT7Y
= MNMCI_DAT2 |GPIO_34 05 06 | GPID_35 MMC1_DAT3
TIMERS GPIO_66 07 08 | GPMOD_67 TIMERY
TIMER2 GPIO_69 (02] 10 |GPIO_68 | TIMERL
UART4_RX GPIO_4a5 11 12 |GPIO_448
UART4_TX |PWM2I1 GPIO_23 14 | GP10_26
= GPIO_&7 16 | GPIO0_46
SPI0O_CSO GPIC_4 17 SPI0_D1 GPIO_27 18 |GPID 65
GEIGRT =N 19 GEIDELS |PWM2A GPID_22 20 |GPID_62 |MMC1_CMD
PWMOB |SPIO_D0 UART2_TX |GPIC_3 21 22 |GPIO_2 UART2_RX SPIO_SCLK|P’WMDA | GPIO 62 22 |GPID 37 MMCL DATS
GPIO 49 |23 24 | GPIO_15 UART1 TX 7!“,'0_35 24 Gpm_za MM[:l_DATi
|MCJ\SPD_N-ICLIO( GPIC_117 |23 26 | GPIO_14 UART1 _RX 7GPIB-32 26 GHD-El =
GPIC_125 |27 2B |GPIO_123 SPIL_CS0 ECAPPWM2 |MC.I\SPD_AKR?. | LCD VSYNC GPID-!!G 27 28 GPlD-m LCD PCLK
MCASPO_FSX SPIL_DO PWMOB GPIO_111 |29 30 |GPIO 112 SPIL_D1 LCD:I-IS\'NC GPID-B? 20 30 GPID-E LCD:AC _BIAS
MCASPO_ACLKX |SPIL_SCLK | PWMOA GPIC_110 |31 LCD_DATA14 | GPIO_10 31 32 |GPID_11 LCD_DATALS
= LCD_DATA12 GPIO_9 (33 34 |GPID_81 |LCD_DATAll |PWMI1E
35 LCD_DATALZ GPIO_B 35 36 | GPMO_80 LCD_DATAL0 | PWMLA
37 UARTS_TX |LCD_DATAS |GPIO_78 37 338 |GPID_79 LCD_DATAL19 | UARTS_RX
39 LCD_DATAGE |GPIO_76 30 40 |\ GPID_77 LCD_DATA7
GPIO_20 |41 LCD_DATA4 GPIO_74 |41 42 | GPID_75 LCD_DATAS
43 LCD_DATAZ GPIO_72 |43 49 | GPID_73 LCD_DATA3
43 PWMZA LCD_DATAOD (GPIO_70 45 |GPID_71 LCD_DATALl PWM2B
e 50, 144, 222. 432, 1296.2304. 3456 MH ked
Z worke
3 b} 3 b} b} )
- )
e 510, 24. 47 GHz didn't k
, , : Z didn’t wor
e 902 MH d 10 GH I ON
Z an Z were always !
[ )

Googled “BeagleBone Black P8-27 always HIGH -->




BBB Example Didn’'t Work!

* Google -
https://github.com/AbhraneelBera/wiringBone

If pins- P9.25, P9.28, P9.29 ¥l are used hdmi-audio cape should be
disabled first.

If pins- (¥4, P8.28, P8.29, P8.30, P8.31, P8.32, [4&Ki, P8.34, P8.35,
P8.36, P8.37, P8.38, [&:&j%, P8.40, P8.41, P8.42, P8.43, P8.44, P8.45,
P8.46 are used hdmi cape should be disabled first.

If pins- P8.3, P8.4, P8.5, P8.6, P8.20, (g4l P8.22, P8.23, P8.24, P8.25 are
used emmc cape should be disabled first.

P9-12 50 P8-9 2304
PO-18 144 P8-15 3456
P9-24 222

P9-30 432

P9-31 902

P9-42 1296


https://github.com/AbhraneelBera/wiringBone

BBB Example Didn’'t Work!

« Same Google page gave reference for how to disable HDMI
cape:

“Uncomment” one line In file /boot/uEnv.txt to disable HDMI
Video and Audio:

dtb=am335x-boneblack-emmc-overlay.dtb

* After reboot, that fixed all except P8-21, which was due to eMMC.

- eMMC is the flash memory and controller for the BBB, so can’t delete it
unless use SD for memory.

* So | switched P8-21 to P8-18 and everything worked.

P9-12 50 P8-9 2304
PO-18 144 P8-15 3456
P9-24 222

P9-30 432

P9-31 902

P9-42 1296



When All Else Falls:

https://github.com/beagleboard/BeagleBone- BIacIdraw/master/BB
Pages 96-98 discuss the

B_SRM.pdf
\Mlu :
iIssues with GPIO pins,

HDMI, eMMC conflicts ' Beag.;:;.; Black

Reference Manual

€ beagle pgerorizs  E>beaglebone

NOTE: Do not connect SV logic level signals to these pins or the board will be
damaged.

NOTE: DO NOT APPLY VOLTAGE TO ANY IO PIN WHEN POWER IS NOT
SUPPLIED TO THE BOARD. IT WILL DAMAGE THE PROCESSOR AND
VOID THE WARRANTY.

NO PINS ARE TO BE DRIVEN UNTIL AFTER THE SYS RESET LINE GOES
HIGH.


https://github.com/beagleboard/BeagleBone-Black/raw/master/BBB_SRM.pdf
https://github.com/beagleboard/BeagleBone-Black/raw/master/BBB_SRM.pdf
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E:\StationAutomation\PackRatsMiniTalk\2_BBB_EthernetUDP_N1MM2_iPhonePIP.wmv


file:///E:/StationAutomation/PackRatsMiniTalk/2_BBB_EthernetUDP_N1MM2_iPhonePIP.wmv

Station Automation Coding

* Very Simple:
Got Some Input
Did Something With It
Produced Some Output



Station Automation Coding

1) Imported Libraries
1) Socket
2) Adafruit_BBIO.GPIO as GPIO

2) Defined constants and variables
Defined GPIO pin aliases
3) Setup and initialized GPIO pins
4) Setup Ethernet port and server socket
5) Got UDP data from Ethernet port
6) Parsed UDP data to get band assignment
7) Used band information to set GPIO pin outputs

Code Handout pages 9-13



IF/Transverter Bandswitching Ethernet
N1MM UDP Broadcast

Sainsmart 16-relay
board (cost: $14.99
with free shipping)

Requires 15-20 ma per pin
so need to buffer GPIO

outputs




What about the RF Relays?

RF relay goes between the transverter (or
antenna) port of your IF radio and the IF
iInput/output of your transverters.

If you have split IF ports (Rx, TX) on your
transverter, then you need two relays, one for Rx
and one for Tx

| use surplus SP8T, SP6T relays
There are million ways to do this — see next slide



What

 |F Rac
nlus S

about the RF Relays - 50MHz-24GHz?

10-SP8T (50,144,222,432,903,1296, Micro)
P6T fed from Micro port (2,3,5,10,24 GHz)

 |F Rac

10-SPDT (Lo + Hi): Lo feeds SP6T for

50,144,222,432,903,1296; Hi feeds SPG6T for
2,3,5,10,24 GHz

* |F Radio-SP6T(50,144,222,432,Hi) plus SP8T fed
from Hi port (903, 1296, 2, 3, 5, 10, 24 GHz)

 Etc., etc., etc.



What about the RF Relays - 50MHz-24GHz?

SP8T $48 SP6T $61

SP6T $54 SP6T $25



HOW TO WRITE GOOD CODE:

START
| PrOJECT,

~\

- ) |

S

| THROW 1T ALL OUT |
* [mmmﬁrwsm.

:

S
A




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50

