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Recommended Preparation
| f youdbve never touched Plgatnpython.drgeahdogo taroughtieea d st r a i
ALearn the Basicso | essons. Now. Seriously. | t  dc

actually run, but in the browser, no installation necessary.
If you prefer paper, Python for Kids by Jason R. Briggs is surprisingly good for adults, too.
As usual, Google, YouTube, Udemy, etc. are your friends. Find something that suits your style.

| LEARNTO |
| PROGRAM WITH

MINECRAFT’

Get either an ADALM2000 or ADALM Pluto, follow installation directions.

I Install Putty ( ) or use your favorite terminal, log in to 192.168.2.1 (user: root pw:
analog)

I Runiio_info and observe.

I Runpsi|igrepiiodo to see the thing that | ets you conng¢

I On your | ocal machi ne, opieimfo@a @amdmaatdc Ipriotmpftai Ir

|

R u niio_finfoTn 192.168.2.10 and compar e
A fairly complete exercise on bringing up RPi + ADXL345:

Github repo for code / flowgraphs in this session:
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https://www.putty.org/
https://wiki.analog.com/university/labs/software/iio_intro_toolbox
https://github.com/mthoren-adi/gnuradio_projects/tree/grcon_2020

Motivation: Usesf o r
GNURadio applications

Automation, characterization, integrating GR with lab equipment

Devices not supported in GNURadio

Working around GR block limitations (partial / incomplete hardware

interfaces)

Convenience
GUIs
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Move complicated
GUIs outside of GR

!
No GNURadio

support L

Battery powered
10.525GHz signal
source

Direct GNURadio
support J

.l
-
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Overview of hardware i ADXL345 Pmod board, connections to the Raspberry Pi expansion header, Power, Network, etc.
Overview of ADhKauiped lSnuxaSD cardhi érivers precompiled into kernel, libiio / gr-iio pre-installed. Basically, everything to get you to
the point where you can see the accelerometer from within GNU Radio.
Exampl e AHell o (physical ) Wor loesdope (IBD@Agribute blacksifeedng QTGma Hrekd i o ADXL 345
Using embedded Python blocks
a) ADXL345 controlling VCOs as proof-of-concept
b) Using libiio to communicate with devices from within block
c) Establish communication to external Python programs
Getting around GR Block limitations with Python (ADALM2000)
Python interfac#hse partosd heADARRWO® mi crowave beamformer, AD9166 DAC(

©2020 Analog Devices, Inc. All rights reserved. September, 2020



First set of exercises at learnpython.org

Learn the Basics

S/

Hello, World!

Variables and Types
Lists

Basic Operators

String Formatting
Basic String Operations
Conditions

Loops

Functions

Classes and Objects
Dictionaries

Modules and Packages
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Hello, World!

Python is a very simple language, and has a very straightforward syntax. It encourages programmers to program without
boilerplate (prepared) code. The simplest directive in Python is the "print" directive - it simply prints out a line (and also includes
a newline, unlike in C).

To print a string in Python 3, just write:

script.py |Python Shell O
1  print("Hello, 2820 Global FAE Conference!") Hello, 2020 Global FAE Conference!

In [1]:
Run
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There are lots T largely a matter of preference. Too many choices? No problem! Kuiper
Anaconda, PyCharm comes with one (Thonny)

BRI > AD |- K UIPER-LINUX

LINUX DEVICE DRIVERS FOR ADI PERIPHERALS

Oes Eo rpBBERBRE NHEEE - B- €-

= ——F (——
Editor - C:\Projectsigitipyadi-io_mthorentexamplesiad=I34... & X Yariable explorer g X r 1 c l pm— L’ pre— I— 0

¥ ;
(3 addots_sxempie.py B3 4 a = P4 -4 Q New Load Resume Over Into Out Stop
S@# BUSINESS - INTERRUPTION) -HOWEWER - CALSE o~
S1# STRICT LIABILITY, -OR-TORT - {INCLUDING ~ MName Type Size ~ hello Y
324 THE - LUSE -OF - THIS - SOFTWARE , -EVEN - IF - AC helio.py Variables
33
S4import -time a int 1 1 pl'lnt(”HellO, World! %)
- . print(“"Guess what? Kuiper comes with a cute Python" i 5
import -adi J 2
a7 IDE called Thonny.")
SE#-Set-up ADKLI4S q 3 7 0 Ny -
FImyacc-=-adi.adx1345(uri="ip:10. 26. 145, b int 1 2 v for i ;n r?”ge (0, 10): ) =
A@myacc. rx_output_type-=-"sI" ® pr‘lnt( Yllp, you get breakpoints and
Almyacc. rx_buffer_size-=-4 " | " i
42myacc. rx_enabled_channels-=-[@, 1, 2] < > debugging, too! Loop # ", 1)
43 :
44 sfa = -myacc.sampling_fregquency availab Wariable explorer iclexehed Help
45 print("sampling frequencies -available: Shell
Acprint(sfa) IPython console g X X
47 >5> -
48 pr‘intE“\n)( ac;eler‘ation: et s‘t(:r‘(myacc D Console 14 [ ! ¢
A9print(™ acceleraticn: " +-strimyacc.a Hello world!
S@print{"Z acceleration: " -+ -str{myacc.a H z z * o ’ 2 2
s1 1.5623, 3.125, 6.25, 12.5, 25.8, 50.2, 108.8, Guess what? Kuiper comes with a cute PythonIDE called T
S2print(™nSample rate: “-+-strimyacc.sa 200.2, dee.e, see.Q, 1600.0, 3200.9] honny
53 . S " .
54 print("setting samle rate to 12.5 sps 3 :EE:}E::Eg: {gl Yup, you get breakpo;nts and debuggq.ng, too! Loop # ©
omyace. sampling frequency -=-12.5 Z acceleration: 232 Yup, you get breakpoints and debugging, too! Loop # 1
SEtime. sleep(@. 25) g 5
57 cample rate: 100.0 Yup, you get breakpoints and debugging, too! Loop # 2
. " " =yl e rate: . X R
58 print(“new sample rate: " -+-str(myacc. setiing sample rate o 12.5 sps... Yup, you get breakpoints and debugging, too! Loop # 3
Somyacc. sampling_frequency -=-108@8.8- -# Se le rate: 12.5 b K A d S '
E@print(™\nData using unbuffered rxi), 3 new samp i L Yup, you get reakpoints an debUgglngl too! Loop # 4
b 4 IPython consale History log ied
Permissions: pyy End-of-lines: | ¢ Encoding:  aerpp Line: 39 Columr 45 Memory: 68 %o
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ADXL345 + Rpi +GNURadio = LalDEViCES
Worl doés Sill | é’t‘éi:AD[m“S?;nger mi n *

nux r ver exi st s, a

Cheap Pmod
Easy to connect w/ Schmartboard jumpers

A human is a perfectly adequate signal source

Power (USB ¢, C)\

Display (optional if

connecting via VNC) Alternate Hardware
W

.. Connedctivity option
Connect amplifier y op

or headphones — &

MemcRy] U p22.03
i 1 3

| im | Uil f“—s—‘_li
=~y |[| DESIGNSPARK) | 35 &

Pmod HAT Adapter
I

Network, keyboard, mouse
(Wireless works, too) —>

svo)an| ll 1l
anl@ |- ]wm 134
- S ‘

)

53'3 '] | |
)

BE.MIL 4 1|l

*For the purists, Theremin-ish-like thingy.
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Hardware Connections AALOG
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Raspberry Pi
Expansion Header Pin Mapping:
2[5V PWR | GPI 019 7

TAZDXL345 Pmod

CSO0 2z ~SS
R COPI % COP " =
=5 Uh 1 COPI
% Cl PO 7 Cl P ( Sy 3 cipo )
O X ' ~ | e
:siz g|(|)3Fc))l GPIO 10 . GND 7 GND 6 VCC
GPIO 9 .
sproscik [erro 11 23l SPI0 CSO GND 7 GND

3v3 z VCC
3v3 z VCC

GPIO 13

SP11 CIPO GPIO 19 |:' ~  Jse|GP10 16 |SsPI1cCso
 GPIO 26 « + MMss|GP10 20 [|Ssp11 COPI
come & 000 oo
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Toolbox Iltem:

ADI 6s own variant of Raspbian!
All appropriate Linux device drivers for ADI/LT parts enabled

Software libraries: the libiio, liom2k, pyadi-iio

GNURadio \ All Python Compatible
IO Oscilloscope

Documentation / instructions:

Point config.txt to appropriate Device Tree Blob Overlay
For GRCon session (ADXL345): dtoverlay =rpi - adxI345

Pro Tip: run iio_info to check that connected hardware was found
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https://wiki.analog.com/resources/tools-software/linux-software/adi-kuiper_images

