MQTT Simple Sample:
The MQTT simple sample is one of the Nordic specific examples. To open and test this sample using
Segger Studio follow the directions.

1- Open SEGGER Embedded Studio.

@ hello_world — a
File Edit View Search  Navigate Project Build Debug Target Tools  Window  Help
mainc  maing  mainc  main.c B x
SEGGER Embedded Studio for Check for Projects I B> Open existing H O Create new
ARM is up to date Updates @)
Today
[ hello_world
All packages are up to date Check for Yesterday
Packages () 0 Hello
Example Projects
[ nRF Samples Solution
[ nRF CMSIS-DSP Samples Solution
Segger Embedded Studio Dashboard
2- Go to File > Open nRF connect SDK project.
€ hello_world - SEGGER Embedded Studie for ARM (Nerdic Edition) V4,16 (64-bit) - Non-Commercial License - O X
File Edit View Search  Navigate Projec  Build Debug Target Tools  Window  Help
2 New... B x
4 New Blank File Ctri+K, Ctrl=N
& Open.. Ctrl=0
51 Open File From Solution... Alt+Shift-0
Open Studio Folder... »
X Close Ctri+F4
7 Hew Project... Crl=Shift=h
& Open Solution... Ctrl=Shift=0
&y Open nRF Connect SDK Project... .
AIGER Studio
& Close Solution
Save Ctri+5
et frts Check for Projects l =  Open existing H [ Create new
Save Copy OF As... Cri+K, ¥
E§ save And Close Ctri+K, D Updates O
& savean Ctri+Shift=5 Today
Souree Control 3 [3 hello_world
B Page Setup... Ctrl+K, Shift=P Vesterda
[& Frint Preview... Ctri=K, Ctrl=P Check for Y
& print.. ctri=K, P Packages () [3 Hello
Recent Files 3
Recent Projects »
B e Example Projects

Open nRF connect SDK Project
3- Set CMakelists.txt, Board Directory, Board Name and Build Directory.



% SEGGER Embedded Studic

CMakelists.txt

C:/ncs/nrf/samples/nf9160/mgtt_simple/ CMakeLists. txt

Board Directory

C:/ncs/zephyr/boards/arm/nrf9160_pcal10090

Board Name

nrf9160_pcal10090ns

Build Directory
C:/ncs/nif/samples/nf9160/matt_simple/build_nrf9160_pcal0090ns

[0 Clean Build Directory

OK

nRF Connect Options

% mqtt_simple - SEGGER Embedded Studio for ARM (Nordic Edition) V4,18 (64-bit) - Licensed to Ali Soufi - Co-Ax Technology

File  Edit View Search  Navigate Project  Build Debug  Target Tools  Window  Help
Project Explorer O X || mainc
7% Comman -lm & o || & D>

Project Items
[ Solution ‘matt_simple’

{51 ds files

4files, modified options

1 Project ‘zephyr/merged.hex’
4 [ solution "build

S

[ Project ‘all
A Project ‘app/libapp.a’
4 =3 C_COMPILER_app
£ main.c

&3 Output Files
[@ Project ‘libspmsecureentrie
EZ Project spm/spm_app/libs
g Project ‘spm/zephyr/arch/a
&g Project ‘spm/zephyr/arch/a
EZ Project ‘spm/zephyr/arch/a
EZ Project spm/zephyr/driver:
&g Project ‘spm/zephyr/kernel
E@ Project ‘spm/zephyr/lib/lib
EZ Project spm/zephyr/libspr
&g Project ‘spm/zephyr/modu
E@ Project ‘spm/zephyr/modu
[ Project ‘spm/zephyr/spm_z
g Project ‘zephyr/arch/arm/c:
52 Project ‘zephyr/arch/arm/ce
EZ Project ‘zephyr/arch/arm/c:
&g Project ‘zephyr/drivers/gpi
G Project ‘zephyr/drivers/seri
EZ Project ‘zephyr/kemel/libk
EZ Project ‘zephyr/lib/libc/mir
5 Project ‘zephyr/libzephyr.a
E@ Project ‘zephyr/modules/n
EZ Project ‘zephyr/modules/n
&g Project ‘zephyr/modules/n
&3 Proiect ‘zephyr/modules/n
EZ Project ‘zephyr/subsys/net,
5 Project ‘zephyr/subsys/net.
g Project ‘zephyr/subsys/net.
[ Project zephyr/zephyr.elf’
[ Project zephyr/zephyr_pre

Code Data

Copyright (c) 2818 Nordic Semiconductor ASA
* SPDX-License-Identifier: LicenseRef-85D-5-Clause-Nordic

#include <zephyr.h>
#include <stdie.h>
#include <uart.h>

#include <string.h>

#include <net/mgtt.h>
#include <net/socket.h>
#include <lte_lc.h>

/* Buffers for MQTT client. */

static uS_t rx_buffer[CONFIG_MQTT_MESSAGE_BUFFER_SIZE];
static us_t tx_buffer[CONFIG_MQTT MESSAGE_BUFFER_SIZE];
static us_t payload buf[CONFIG MQTT_PAYLOAD BUFFER SIZE];

/* The mqtt client struct */
static struct mqtt_client client;

/* MQTT Broker details. */
static struct sockaddr_storage broker;

/* Connected flag */
static bool connected;

/* File descriptor */

static struct pellfd fds;|
#if defined(CONFIG_BSD_LIBRARY)

/**@brief Recoverable BSD library error. */
void bsd_recoverable_error_handler(uint32_t err)

printk(*bsdlib recoverable error: %u\n”, err);

/**@brief Irrecoverable BSD library error. =/
void bsd_irrecoverable_error_handler(uint32_t err)

{

printk("bsdlib irrecoverable error: ¥u\n", err);

__ASSERT_NO_MSG(false);

MQTT Simple Sample

Cancel




4- To set the broker, broker port, client id, subscribe topic and publish topic go to
Project>>Configure nRF Connect SDK Project

.o matl_simple - SEGGER Embedded Shuio for ARM (Nordi Edition) Vd.18 (64-bil] - Licensed to All Soufi - Co-Ax Technology
Fle  Edt  Vew Search  Havgate [ Figed ] Suld  Debug  Taget  Tooks  Window Help
s

- & Options Alt-Retun
it o @ B s newre Chrih
= [ eom [E) Aad Eisting Fie... Qe A
ect tems ode
= cevnon mtsimpie 7 add Hew Poject e Semiconductor ASA
A BDJ'”M 4t asted astans ::‘ Aad Existing Project CHrl-Shi-0 LicenseRef-BSD-5-Clause-Nordic
[ Project sephyr/merped hex’ £ Mew Folder...
2 7 Solution build
I Project ar Set Active Pt .
4 A Froject appibapp.a £ Buld Configurations...
A
- dz—;’“"‘“‘—m ! <o Dependencis...
main.c
b Output Faes ves 3
[ Project Mspmsecureentric 2q
» G Project spmispm_appiis O Feload matt_simpie
© G Project & cnisp 0 .
o G Project spmizephyriarch/a ;_MQTT_MESSAGE_BUFFER_STZE];
© B@ Project spmizephyriarchva i_MQTT_MESSAGE_PUFFER_SIZE];
o G Project spmzephyridriver: Eat Dewice Tree. F16_MQTT_PAYLOAD_BUFFER_SIZE];

& wlect spmzepryrveme /* The matt client struct

L gwm SPITERNYTIDNL. static struct mgtt_client client;
b &G Pt spmizeptyrtibion

o B@ Project somzephyrmedu /7 WTT Broker detalls. */
© B Poject spmisephyrmacis static struct sockadde_storage broker;
o [d Poject spmizephyusgmz 734K 111K /= Conmectod T10g 7

o &3 Project zephpancnarmic static bool connected;

o @ Project rephyr/arch/armics

© &@ Project sephyaren/armics 30 4% File descriptor *f
» &3 Pt epimermersigpt 31 static struct pollfd fds;
* 5@ Project Tepmpaars/sen
© B3 Project TephpkeEUIDK
© B3 Praiect TephnA bUm /7 "gorief Recoverable 850 library error. */

- BQ Praject zephntizesie.s vaid bsd_recoverable_error_handler (ulnt32_t err)
o B@ Project zephp/madules/n

B3 Project sephyimadules/n

» B3 Project zephymodulesin 0
o B8 Praject zephymadutesin /**gbrief Trrecoversble asp library error, */

» BQ Project zephp/subsysinet, vaid bsd_irrecoverable_error_handler(uint32_t err)
[ [ et——

» B@ Poject Tephyr/suBsyi/met,

> [d moject phpzepnyar 5736
o [ Project rephpoephyrpre 573K

#if defined(CONFIG_BSD_LIBRARY)

printk(“bsdlib recoversble error: %u\n®, err);

printk(“bedlib irrecoverable srroc: Suln®, err);

__ASSERT_NO_MSG(false);

Configure nRF Connect SDK Project

5- Choose menuconfig

& SEGGER Embedded Studic x

Select the target to configure:

menuconfig

spm_menuconfig

menuconfig

6- Change the broker hostname to the broker you need to connect. For testing issues, you can
choose any public broker as mosquitto, eclipse or Hivemq, then choose configure.




%> SEGGER Embedded Studio >

o,

= MQTT simple sample
B MQTT publish topic <MQTT_PUB_TOPIC> my/publish/topic
W MQTT subscribe topic <MQTT_SUB_TOPIC:> my/subscribe/topic
B MQTT Client ID <MOQTT _CLIENT D> my-client-id
W MQTT broker hostname <MOQTT_BROKER_HOSTMAME:> mgtt.eclipse.org I
W MQTT broker port <MQTT_BROKER_PORT> 1883
B MQTT message buffer size <MOQTT_MESSAGE_BUFFER_SIZE> 128
B MQTT payload buffer size <MQTT_PAYLOAD_BUFFER_SIZE> 128
© Zephyr Kernel

[ Show Names [] Show Symbols Load Save As Cancel
[] Show All

menuconfig

7- Plug the nRF9160 DK to your computer and go to Build > Build Solution.

R Embedded Studic for ARM (Nordic Edition) V4,13 (64-bit) - Licensed to Ali Soufi - Co-Ax Technology
Search Mavigate Project Build Debug Target Tools Window Help
= ® in %:ﬁ Build zephyr/merged.hex F7

Rebuild zephyr/merged.hex Alt=F7
T E & Ay Clean zephyr/merged.hex

Code Data @
[ Build Solution Shift=F7

2 get() won't use any synchronization

Rebuild Solution Ll AR mutexes. It's too early in the boot
Clean Solution Ideally, only the path where entropy
be built, this is only a fallback for
%y Compile init.c Ctrl=F7 entropy driver.
b5 Build and Debug Ctrl=T, F5
10K (.46 Y. Build and Run Ctrl=T, Ctrl=F5
g Cancel Build Ctrl=.
284 13 £22  Build Configurations...
Set Active Build Configuration » fem is ready to run C code. The
ode, and the BSS must have been
Batch Build 3
Parallel and Unity Build »
Show Build Log Ctrl+B, Ctrl=T

476 my_cTient_id{
/* gecov hook needed to get the coverage report.*/
goov_static_init();

if (I5 ENABLED(CONFIG L0OG)) {
log core_init();
¥

Build Solution
8- Go to Target > Connect J-Link, when its connected go back to Target and choose Erase All (Be
sure to erase the board every time you change your code).




¢ Edition) V4,16 (84-bit) - Non-Commercial License
Build Debug = Target | Tools Window  Help

Connect J-Link Ctrl+T. ¢ IE

Disconnect Ctrl+T, D
P Reconnect Ctrl+T, E

Attach Debugger Ctrl=T, H

i ¢ {2

Reset Ctrl+T, S

T2

Download zephyr/zephyr.elf Cirl+T, L

Verify zephyr/zephyr.elf Ctrl+T, V

I Erase Al Ctrl=T, K

Download File 3

arm__core__cortex_ Werify File »

n 3files

A files ’3
2

irch_arm_core_ct %

Counter

le Counter

Counter Ctrl+T, Z

d

Target Connection Properties

Connect J-Link

9- Click on the green arrow to program.

=

File  Edit View Search  Navigate Project Build Debug Target Tools  Window  Help

Project Explorer O x| inite B x
£ Common oD@ e > D
Project ltems Code Data |~ / e nd e Q
Sciution matLsimpl Copyright (c) 2610-2014 Wind River Systems, Inc

G dtsfiles 4fiesn SPOX-License-Tdentifier: Apache-2.0
a [7] Project zephyr/t /
&2 QutputFiles

4 51 solution ‘build /

@File

[ Projectall @orief Kernel initialization medule
4 A Project app
a i3 ccom 1.00 146 This module contains routines that are used to initialize the kernel
Bmai e e /
k3 output #include <zephyr.h>
§ o include <zephyr

[ Project ibs 2245 e #include <offsets_short.h>
&8 Project som #include <kernel.h>
R Project spm #include <misc/printk.h>
52 Project spm #include <misc/stack.h>

#include <random/rand3z.h>
#include <linker/sections.h>
#include <toolchain.h>

4 5@ Project spm
a S ASMCC

el cpu #include <kernel_structs.h>
o] exc_ #include <device.h>
] faul #include <init.h>
P #include <linker/Linker-defs.h>
b= o sinclude dksched-n>
#include <version.h>
(& c_coms #include <string.h>
& output #include <misc/dlist.h>
&8 Project spm #include <kernel_internal.h>

#include <kswap.h>
#include <entropy.h>
#include <logging/log_ctrl.h>

4 &8 Project spm
4 Syccom

£ dev #include <tracing.h>

& err #include <stdbool.h>

& e #include <misc/geov.h>

&1 it ) )

Dmai #define TDLE_THREAD_NAME "idle”
#define LOG_LEVEL CONFIG_KERNEL_LOG_LEVEL

] mer #include <logging/log.h>

&1 mer LOG_MODULE_REGISTER(kernel);

1 mut /* boot banner items */

& pipe 3 7

Start Programming
10- Run the program and use Tera Term for testing and monitoring.

11- In order to test publishing and subscribing with other client you can use any MQTT App, in this
example we used MQTT Box.




e This product is installed.

MQTTBox

workswithweb +« Developer tools > Utilities

*k*kk* 4 |2 Share

Developers helper program to create,develop and test MQTT

connectivity protocol.

MQTTBox enables you to create MQTT clients to publish or subscribe to

More

EVERYONE
Digital Purchases

MQTT Box App

Free

Add to cart

< Wish list

+ Offers in-app purchases

12- Pick a client name, change the protocol to mqtt/tcp and change the host broker to the broker
you are using, then go to save.

|- MQTTBex

MOTTBex Edit Help

SMenu 4 MQTTCLIENT SETTINGS

MQTT Client Name
Protocol
Username

Reconnect Period (milliseconds)

Will - Topic

MQTT Client Id

Host

Password
Connect Timeout (milliseconds)

Wwill - QoS

=

Append timestamp to MQTT client id?
& Yes

Clean Session?

* Yes

Reschedule Pings?

& Yes

KeepAlive (seconds)

Will - Retain

No

MQTT Box App Settings

Broker is MGTT v3.1.1 compliant?

@ Yes

Auto connect on app launch?

@ Yes

Queue outgoing Qo$ zero messages?

@ Yes

Will - Payload

- a8 x

© Client Settings Help




13- Use your subscribe and publish topics to test publishing and subscribing.

= Menu - ® Add publisher Add subscriber 2]

st3 - mqtt://nqtt.eclipse.org

Topic to publish Topic to subscribe

- | my/subSCriDE/ODIC — my/publish/topic
QoS Qos

0 - Almost Once v 0 - Almost Once

Retain

Payload Type
Strings / JSON f XML / Characters

€.g: {hello"world'}

Payload

MQTT Client Settings
Be sure to use your publishing topic to publish your message on the other side(client)and your
subscribing topic to receive a message from the other side(client). Figures 5.47 and 5.48 show
the messages that both clients get in case of publishing or subscribing.

To Publish a message in this example you need to modify the example code by adding a publish
function. We used this function to publish our test message
data_publish(&client, MQTT_QOS_1_AT_LEAST_ONCE, "test", strlen("test"));

void mgtt_evt_handler(struct mgtt_client *const c,
const struct mgtt_evt *evt)

{

int err;

switch (evt->type) {
case MOTT_EVT_CONNACK:
if (evt-»result != @) {
printk("MQTT connect failed ¥d\n", evt-»result);
break;

}

connected = true;
printk("[&s:%d] MQTT client connected!\n", _ func__, _ LINE_ )};
subscribe();

data_publish(&client, MQTT_QO5_1_AT LEAST ONCE, "test", strlen("test"));

breakﬂ




If you don’t edit the code it will connect, and you will be able to receive messages but without

publishing.
x
Topic to publish
my/subscribe/topic
= test
Qos
0 - Almost Once . qos : 0, retain : false, emd : publish, dup : false, topic - my/p
ublish/topic. messageld : . length : 22, Raw payload : 11610
. 1115116
Retain
Payload Type
Strings / JSON / XML / Cha v

e.g: {'hello'"'world'}
Payload

esil

Test1
topic:my/subscribe/topic. qos:0, retain:false
 »
MQTT Client Settings
Lal
File Edit Setup Control Window Help

17 MRF_EGU1 Mon—Secure A
28 HRF_EGU2 Hon—S8ecure
21 HMRF_GPIOTE1L Hon—Secure

SPM: HS image at BxcB8H

SPM: NS MSP at Ox20824558
SPM: NS reset vector at Bxeld?
SPM: prepare to jump to Non—Secure image.
sk Booting Zephuyr 05 vl _14_99-ncs? 66606
The MQTT zimple zample started
LTE Link Connecting ...
e dI.TE Link Connected?
IPv4 Address found 198.41.30.241
e d [t t_evt_handler:166]1 MQTT client connected!?
Subscribing to: myssubscribestopic len 18
eemmdUblizhing: test
to topic: myspublish-topic len: 16
[mgtt_evt_handler:2211 SUBACK packet id:- 1234
[mgtt_evt_handler:1861 MQIT PUBLISH result=0 len=%
e dHeceived: Testl
Publishing: Testl
to topic: muyspublishstopic len: 16

I5mc[t:t:_t:Il.llt:_ha.nl.'llns:r:211] PUBACK packet id: 57421

Tera Term




