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Mega 2560 pro 91uU 1 ¢1

AmUsEnaufi n-5 Mega 2560 pro (Embed) CH340G

LoRa Gateway

amUsznaudi n-6 Kiwitec LoRa Gateway
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AflensAnnesanduasuaslfiugunani
1. msinde Arduino
1) an2uluan Arduino IDE anndiulad
https://www.arduino.cc/en/software
2) wdanailvan Arduino IDE Buedesuda Tvihnssudananlnadildan

A15ANULNAANWNDYINNTAARS

arduino-1.8.
B-windows.e

AUsenauN ¥-1 4 Arduino IDE figniilvianan

1) @an | Agree
€® Arduino Setup: License A
-

= Agreement

Please review the license agreement before installing Arduino. If you
o0 accept all terms of the agreement, dick I Agree.

but exduding the System Libraries of the Combined Work. A

1. Exception to Section 3 of the GNU GPL.
You may convey a covered work under sections 3 and 4 of this License
without being bound by section 3 of the GNU GPL.

2. Conveying Modified Versions.

If you modify a copy of the Library, and, in your modifications, a facility refers
to a function or data to be supplied by an Application that uses the fadility
(other than as an argument passed when the fadlity is invoked), then you
may convey a copy of the modified version:

a) 1inder this license. neavided that voi make a anod faith effort to ensure

Cancel I I f Il Syste I Agree

AMWUTENBUN U-2 LEanIN15AAAY Arduino IDE 9ui 1



2) Aan? Next an1nusenaud 9-3

Arduino Setup: Installation Options - X

Check the components you want to install and uncheck the components
o0 you don't want to install. Click Next to continue,

Select components to install: |} install Arduino software

[¥] Install USE driver

Create Start Menu shortcut
Create Desktop shortcut
Assodate .ino files

Space required: 543.4MB

Cancel Mullsoft Install System v3.0 < Back Next =

AMNUSLNBUN V-3 La@nNIN15AAAY Arduino IDE 9u? 2

3) @dn Install Aanwdsenaui v-4

Arduino Setup: Installation Folder — X

Setup will install Arduino in the following folder. To install in a different
2:2) folder, ciick Browse and select another folder. Click Install to start the
installation.

~ Destination Folder — =

Browse... | ‘

Space required: 543.4M8
Spac_e available: 24.7GB

Cancel Mullsoft Install System v3.0 < Back II Install I

AMNUSZNBUN U-4 LEAIN1SAAAY Arduino IDE Juf 3
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4) 9uUNIUsWNSY Install 1@39

@ Arduino Setup: Installing —

Size:520062 Kb Files:3091 Folders:582
oo

= sk (|

AMwUsenaun ¥-5 TUswnsy Install

5)  ntelUsknsuLlaaan Uk

© sketch_oct11a | Arduino 1816

- o X
File Edit Sketch Tools Help

AMNUSLNBUN V-6 UNLUSWASY Arduino
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2. N13ARAI MongoDB

1) a12uluan MongoDB Compass aniiulas

https://www.mongodb.com/try/download/compass

mongodb-co
mpass-1.25.0-
win32-x64.zip

AnUsznaun ¥-7 Wdnenilvan

2) wasnuanlndiseuiosuaalivinns open Iwafte mongodb-compass-
1.25.0-win32-x64.msi

]

mongodb-comp
ass-1.25.0-win3
2-x64.msi

nMwusznaudl ¥-8 uanluld


https://www.mongodb.com/try/download/compass

3) @an Net

& MongoDB Compass Setup - X

Welcome to the MongoDB Compass
Setup Wizard

The Setup Wizard allows you to change the way MongoDB
Compass features are installed on your computer or to remove
it from your computer. Click Next to continue or Cancel to exit
the Setup Wizard.

AMNUSZNBUN U-9 LaAIN1SAAAY Arduino IDE Jun 1

4) 189n Repair WaInA Next

8! MongoDB Compass Setup - X

Change, repair, or remove installation .

Select the operation you wish to perform.

Change

MongoDB Compass has no independently selectable features.

Repair

it recent installation by fixing missing and corrupt files,

R{ Repair Installation
ureuts, anu Tegrsy ies.

=

Remove

Removes MongoDB Compass from your computer.

Back Next Cancel

AMWUTZNBUN U-10 WAAINISANAY Arduino IDE U 1
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5) fAGedase

#& MongoDB Compass Setup = X

Completed the MongoDB Compass Setup
Wizard

Click the Finish button to exit the Setup Wizard.

[
v o

awdsznaun v-11 ammmﬁa

6) e lUSHNSULIoRARLATISIUSDY LazkiloNAILNIALLAAINTLNANAIT

+ MongoD8 Compass - Conect - o x

Connect View Help

% New Connection

* Favorites New Connection & mworie
Fill in connection fields individually
D Recents
21); 283416727017 ::l:kded: to ;nodr'y your connection string (SRV or New to Compass and don't have a cluster?
indar

AN HOUR A If you don't already have a cluster, you can create
202.28.34.197:27017 one for free using MongoDB Atlas.
ongodb://Roomeystem:**** §202.28.34,197:27017/2authS

CREATE FREE CLUSTER

How do | find my connection string in Atlas?

I you have an Atlas cluster, go to the Cluster view.
Click the ‘Connect’ button for the cluster to which

you wish to connect
See examgle
How do | format my connection string?

Sea example

AMNUSLNBUN U-12 MNANTUTWATY
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N15M9A1 Chirpstack

N3 config chirpsatck Tsutayadn LoRa wavdoyalududinly InfluxDB tiveui
toyalUldausie
1. @%19 Network server

- nAYu ADD Liteas1a Network server

Network-servers + ADD

Name Server
csmsu-network-server localhost:8000

Rows perpage: 10 + 1-10f 1

AMnUsZNaUN A-1 ADD wieds1a Network server

—Ia'si’fa%a Network-server name wazld Network-server server 1d localhost:8000 (3

A1369A7 ns 1Awandu localhost:8000 )

GENERAL GATEWAY DISCOVERY TLS CERTIFICATES

Netwaork-server name *

esmsu-network-server

A’name 10 1aentity (e NEIWOTK-Server.

Network-server server *
localhost:8000
T T om0

I UPDATE NETWORK-SERVER I

AnUsenauil A-2 nsendeya Network-server
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3. #3519 Gateway-profile

- naYy CREATE \fiead1a Gateway-profile

+ CREATE (@ HELP

Gateway-profiles

Name Network-server
gateway_profile csmsu-network-server
Kiwitec LoRa Gateway csmsu-network-server

AMWUIZNBUI A-3 @319 Gateway-profile

- 993 Name %0984 Gateway 984 Enabled channels 1d 0 uwaztiases Network-

server Laaﬂ csmsu-network-server ﬁﬂ%ﬁﬂlﬁ]ﬂl@u

Gateway-profiles / Create

Name *

Kiwitec LoRa Gateway

Stats interval (seconds) *

0

The stats interval in which the gateway reports its statistics. The recommended value is 30 seconds

Enabled channels *
0

W gateway-profile as specified in the LoRaWAN Regional Parameters specification. Separate channels by comma, e.g. 0, 1, 2. Extra channels must not be included in this list
Network-server *
csmsu-network-server -

ADD EXTRA CHANNEL Q§ CREATE GATEWAY-PROFILE

Mwusznaun a-4 nsenteya Gateway-profiles
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4. @319 Organizations

- naYy CREATE \fiea$79 Oreanizations

Organizations RIGACREATE
Name Display name Can have gateways
csmsu-chirpstack CSMSU Chirpstack v
cs-msu-lora-lab CS-MSU LoRa Lab v
testOr testOr v
Tracker-pi-chirpstack Tracker-PI-ChirpStack v
Rows per page: 10 1-40f4

AMNUIZNBUTN A-5 &5719 Organizations

- 983 Organizations name 1d cs-msu-lora-lab waz Display name ld CS-MSU LoRa
Lab

Organizations / Create

Organization name *

cs-msu-lora-lab

The name may only contain words, numbers and dashes.

Display name *
CS-MSU LoRa Lab

Gateways
[C] organization can have gateways

When checked, it means that organization administrators are able to add their own gateways to the network. Note that the usage of the gateways is not limited to this organization.

Devices

Max. number of devices *

0

The maximum number of devic

n be added to this organization (0 = unlimited

CREATE ORGANIZATION

AnUsenaui A-6 nsenteya Organizations
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5. @374 Service-profiles

- naYy CREATE \fiead1a Service -profiles

+ CREATE

Service-profiles

Name Network Server
csmsu-service-profile csmsu-network-server

Rows per page: 10 = 1-10f 1

AMWUIZNBUN A-7 @379 Service-profiles

- 994 Service -profiles name 1d service -profiles tag Network-server ld cs-msu-

network-server Nas19l3nauntntu

Service-profiles / Create

Service-profile name *

service-profile

Aname 10 identify the Service-profile

Network-server *
csmsu-network-server -

The network-server on which this service-profile will be provisioned. After creating the service-profile, this value can't be changed

Add gateway meta-data

GW metadata (RSSI, SNR, GW geoloc., etc.) are added to the packet sent to the application-server.

Enable network geolocation

When enabled, the network-server will try to resolve the location of the devices under this service-profile. Please note that you need to have gateways supporting the fine-timestamp feature and that the
ork-se

ver needs to be configured in order to provide geolocation support.

Device-status request frequency

0

AWUsenauil A-8 nsenteya Service-profiles



6. @313 Device-profiles

- naYy CREATE @313 Device-profiles

Device-profiles

Name Network Server
lora-node-devices-profile csmsu-network-server

Rows per page: 10 «

AMUsEnauN A-9 @313 Device-profiles

162

<+ CREATE

1-10f 1

- 9949 Device-profile name 1d® Device name 719611 909 Network-server 1aan

csmsu-network-server 499 LoRaWAN MAC version 1dan 1.0.2 989 LoRaWAN Regional

Parameters revision 1aan A

Device-profiles / Create

GENERAL JOIN (OTAA / ABP) CLASS-B CLASS-C CODEC TAGS

Device-profile name *

lora-node-devices-profile

Network-server *

csmsu-network-server

e-profile will be provisioned. After creating the device-profile, this value cant be changed

LoRaWAN MAC version *

102

"The LORaWAN MAC version supported by the device

LoRaWAN Regional Parameters revision *

A

Revision of the Regional Parameters specification supported by the device

Max EIRP*
0

Maximum EIRP supported by the device

AMWUsEnaun A-10 nsandaya Device-profiles
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- AN CODEC Tuais Custom JavaScript code functios lugiuansmunsondide

Trlalanmnuil

GENERAL JOIN (OTAA / ABP) CLASS-B CLASS-C CODEC TAGS

Payload codec

Custom JavaScript codec functions -
By defining a payload codec, ChirpStack Application Server can encede and decede the binary device payload for you.
9 function hex_to_ascii(str1){ a

10 var hex = stri.toString();

11 varstr=";

12 for(var n =0;n<hex.length; n+=2)}

13 str += String.fromCharCode(parselnt(hex.substr(n,2),16));

14| 3

15 return str;

16|}

17

18 function toHexString(bytes){

19 return bytes.map(function(byte){

20 return ("00" +(byte & OxFF).toString(16)).slice(-2)

21 Pijoin(")

22}

23 -
4 function Decode(fPort,bytes){

25 var tohex = toHexString(bytes);

26 var toascii = hex_to_ascii(tohex);

7 return JSON.parse(toascii);

8 /[ return {"object":toascii};

29} -

The function must have the signature function Decode(fPort, bytes) and must return an object. ChirpStack Application Server will convert this object to JSON

N

NN

1 /] Encode encodes the given object into an array of bytes.

2 ][ - fPort contains the LoRaWAN fPort number

3 /] -objis an object, e.g. {"temperature™: 22.5}

4 /] - variables contains the device variables e.g. {"calibration": "3.5"} (both the key / value are of type string)
5 /[ The function must return an array of bytes, e.g. [225, 230, 255, 0]

6 function Encode(fPort, obj, variables) {

7 return [];

8}

AwUsznaudl A-11 nsentaya CODEC %4 Payload

AGERN Gateways

- nAUx CREATE \ieadns Gateways

Gateways P CGREEE
Last seen Name Gateway ID Network server Gateway activity (30d)
a few seconds ago kiwitec-loRa-gateway 000b78fffea00189 csmsu-network-server

Rows per page: 10 1-10f 1

AMNUIZNBUN A-12 @529 Gateways
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- Gateway 718514

Last seen Name Gateway ID Network server Gateway activity (30d)

a few seconds ago kiwitec-loRa-gateway 000b78fffea00189 csmsu-network-server

Rows per page: 10 « 1-10f1

AMNUIZNBUY A-13 %o Gateway

8. @319 Applications
- naYy CREATE \fioa$e Applications

Applications + CREATE

D Name Service-profile Description
12 iot-nodes csmsu-service-profile 10T Nodes
Rows per page: 10 + 1-10f1

AmUsenaufl a-14 @513 Applications

- 983 Application name 1d iot-nodes %83 Application description 1d Weather

Station1 %04 Service-profiles \&on csmsu-service-profile

Applications / Create

Application name *

iot-nodes

The name may only contain words, numbers and dashes.

Application description *

Weather Station1

Service-profile *

csmsu-service-profile -

he service-profile to which this application will be attached. Note that you can't change this value after the application has been created

CREATE APPLICATION

awUsznaufl A-15 nsendeyadsne Applications
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- @519 Device lu Applications naty CREATE Wieadna

Applications / iot-nodes W DELETE
DEVICES APPLICATION CONFIGURATION INTEGRATIONS FUOTA
+ CREATE
Last seen Device name Device EUI Device profile Link margin Battery
n/a Lab108 [ ] lora-node-devices-profile n/a n/a
a few seconds ago weather-station-1 ] lora-node-devices-profile n/a n/a
Rows per page: 10 = 1-20f2
'
o =1 v .
AMNUTENBUN A-16 &319 Device
v a‘L v .
- NTRNVBHALUNITATN Device
U
Applications / iot-nodes / Devices / Create
GENERAL VARIABLES TAGS
P ———
Device name *
weather station-1
The name may only contain words, numbers and dashes.
Device description *
Weather Station1
Device EUI *
58 dd 433322594 ec MSB (¢]
Device-profile
lora-node-devices-profile -

MwusEnaui A-17 nsendeyalunisasie Device
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~ ldduved Dtabases Aanideanil INTEGRATIONS 1&en InfluxDB uazna EDIT iie

nsandayauayldau

Applications / iot-nodes

DEVICES APPLICATION CONFIGURATION INTEGRATIONS FUOTA

& influxdb

InfluxDB AWS SNS

The InfluxDB integration writes events into an The AWS SNS integration forwards events to an AWS
InfluxDB time-series database. SNS topic.
EDIT REMOVE DD

mMwusznaun a-18 1Fengudeyalagly InfluxDB

- mMsnsendoya Aeeldeu InfluxDB

Update InfluxDB integration

APl endpoint (write) *

http://localhost:8086/write

Username

admin

Password

Database name *

LabRoom_lora

Retention policy name

Sets the target retention policy for the write. InfluxDB writes to the DEFAULT retention policy if you do not specify a retention policy.

Timestamp precision *
Second ~

It is recommented to use the least precise precision possible as this can result in significant improvements in compression

UPDATE INTEGRATION

awUsznaui A-19 nsendeya InfluxDB
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adenmstdanuivleduazivled meWauladavindulimedusuimnisly
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1) @ UV UNALATY

1.1) wydlunisidngseuy

S5l VoLTE 18:08 u

LOGIN

@
am ENter Username

O+ Enter Password

Login

Don't have an Account ?

AMwUsENaud o1 wingsyuy
Wenaunlukeunaatuy gldanwinisiiigssuume username wag password Wag

N9 login WaUNWALATY



169

1.2) wyadasandn

REGISTER

& pang

Sign up

Already have an account ?

AUsEnaun 9-2 yingdadinsaunan
denaudutuseundedu glénwinisnsendeyawdann Sign up \uadnsaundniueses
1.3) wywiludaydiui
dl 4 Y v < d‘ a f 4 14 o ¥ 1 o £
Weldaungsyuulunisuesosnad agvinisunluteyadiud gldau

anunsavinleanadl

Rl VoL TE 825u @ 11 111 VOLTE
USER ROOM

Lab108
weather-station-1
SE 319
NIIVDWLAWN
26-10-2021
18:25

v .
woognlveiu

Log out

MwusEnaui ¢-3 Junisidmiunludeyadiui Tui 1
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18:07

My Profile

Wl il VoLTE

&

Edit Profile

Email address

pangi2@gmail.com

User name

[ Email address
S :

(@ username
par Image input

Edit Profile

Email address

pangi2@gmail.com

User name

MwusEnaun -4 Junisuiladeyadiuiy Tun 2

wihnsuiledeyadiuds dgldnuuiladoyaiass aunsanady sumit iiedudin

'
[

Toyanvinsualuly
1.4) UM IAUMAMEMINERTTBUT Y

1%l VoLTE

& Q lab

Lab108 Lab108

weather-station-1

e 219 219
NIRIDUWLAN
26-10-2021

26-10-2021
18:26

18:25

AnUsEnaufl 45 yAuMie sy

AldaninsanalensuAumieinsAummingauios anunsaiuilastoyaneiay

P09 LANIDDNU
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1.5) wdenvisaseumasldau

1'%l VOLTE W14 VoLTE

USER ROOM < #aviv

Lab108

319

- =
woupnlyen

Log out

MwUsENauN -6 lydenimeaieuiasldauy
dedldnudesdenmesnmadldnuegiu lnenlidosiuiAumiausavililag

a ¢ = v a ¥ O @ vy Ao w P |
nsnAlUT wyus wawlden vissnignldeu winludlaviesiddgnldeue

1.6) lWFeNTBATEUIN

WSl VoL TE

USER ROOM

0 pang

o avew
Usyvel 1%

(oot}
%®09219

v v
wovanlyern

Tsiwudaya
Log out

AUsENaUR -7 LdeneuseuIn

P v v P v A ] R A e < ° ~
degldnuieudennviosiinediiu laedlddesiuiaumiansarilalaenisnaluy

WYUNs uaziden vosing wiluilddesdeuiiinset
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2) druvoaiulod

2.1) mihgdseuy

User name

pang

Password

Sign up with MSU

Created with % by

AMnUsznauit 9-8 midngszuy
A P v & & v ° Y ')
dienadluniiiules gldanwinisidngssuume username wag password wagnm
login WIules

2.2) BunadAsauTn

Email

pang225@gmail.com

Username

pond

Password

Already have an account?

AMWULNUN 9-9 NUNENATALITN

donananluiuled ldnuinmsnsendeyaudinag Sien up Wuainsaundnisuesosy
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2.3) ntnusnvesiuled

USER ROOM

a o
s

A wmiman
©

- Tadidtd

M vaviw
25-10-2021 16:41
Lab108
avanliou

@ riavanldom weather-station-1
Mavdwmen

AMNUSZNBUN 9-10 F9819MUILLSA

2.4) vihunledeyadiud

USER ROOM

6 pang
e

MENUBAR

IT-109

viavgnlzdonu Anavanlzdonu

MWUsENAUN ¢-11 Tunmsidmtunlutoyadiudd Tui 1
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x My Protile
= Edit Profile

MENUBAR 7
Email address
A wihndn _ .
pang12@gmail.com
- Uil
User name
M vavie
pang

@ riavgnldou

Image input

& Email address
312@gmail.com

@ User name
]

Choose file picture Browse

Submit

(% '
v A

MWUTENAUN ¢-12 Tunsunludeyadiudy Jui 2

nihnsudladeyadiudy ddldnundludeyaada amnsanady sumit deduiin

'
[

Joyanimaudluly

2.5) WUNIAUMIAIENINELaVTBILTEY

A mhvdn
& il

26-10-2021 18:30
M viavin Lab108

)
© viasgnldou

AMNUTLNBUN 9-13 NUNAUMNTIB9S U

AlfanunsaluiiuniivAumidievhnmsfummneiauios ansafiniuazdeyaniigias

VOIVLLANIDDNUN
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2.6) wydenviesseumadldanu

o T
A KadINg

A mhwan

& Vol 26-10-2021 18220
Lab108

@ vorhe

@ riasgalionu

AMNUsENAUN 9-14 Wwydenveassumadideu

6 v

P v v a Yy ado wqu & A 1Y a I3 o
LN@QKL%QWUWBQLa@ﬂ%']ﬂaﬂmﬂqaﬂiﬁﬂquaquu IWEJVIIQJG]@QWN ﬂu%qﬂaqﬂqﬁﬂwamﬂﬁ

[

mslunwiuindredie wazden Wesngnldau wihiudlivesiimadwgnldiuey

2.7) Wyienvioti3euing

P
LU UadId

MENUBAR
A wmhvdn
o VeytinTy

M siavinag

@ vinugnldou

AnUsEnaull 415 [Wdenieuseuing

dedldnudesdenmiesiinegiu Inedlddasinidumiaunsavihlalaenisnaly

Tiwfiudedredio uazidan weadne whaudldieaseuniney
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2.8) nsenanszuuivled

USER ROOM

ﬁ o
s

A wiman
°

- Tadidtd

M vaviw
25-10-2021 16:41
Lab108
avgnlnou

G g esther =tanon 1
Mavawean

AnUsZNaufl 9-16 nineonanszuuivled

[

dledldnudeseenanszuuivled anunsavhmudupeumulunmdrsuulaasd



