LOG-a-TEC Portal Tutorial



LOG-a-TEC is a wireless outoor testbed

 Meant for experimentation with
— Spectrum sensing
— Dynamic spectrum access
— Cognitive radio
* Experimentation can be
— Remote through the web portal

— On site with additional equipment such as USRPs,
TV band transmitters, etc.



LOG-a-TEC

A total of 52 VESNA sensor nodes in two clusters
Industrlal zone C|ty center
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LOG-a-TEC Configuration

32 nodes with ISM 2.4 GHz transceivers
14 nodes with ISM 868 MHz transceivers
4 nodes with UHF receivers

2 coordinators



How to start working with LOG-a-TEC

Contact us to get an account (or to make some
other convenient arrangement)

Using the account, log in the portal and request a
slot for running your experiments

Run your experiments in the granted slot

Try first pre-defined simulations and experiments
to get used to the environment

Before running real experiments, use the GRASS-
RaPlaT tool to check what results to expect!



Step 1

The web portal looks as depicted below
Choose one of the two clusters to run your
experiments

LOG-a-TEC  SensorLab (7, -

GENERAL | SIMULATIONS | EXPERIMENTS | REPROGRAM
B Zapole

Cognitive Radio Networking

Choose the cluster- Industiial Zane |~ |

JS|

GRASS RaPlaTl Sief 1 e
<Selectthe Simulatic KabelNet
50

Opacity: —

Download request-response log file in text or in hexadecimal format:
Text request-response log file Hex request-response log file

Direct communication with the nodes:
nodes?20/sensing/deviceConfigList

Enter Contend POST
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Step 2

* For each node in the cluster ~ toearc (> sensortab
there are some pre-configured e o e s
settings available A—

* You can directly communicate e
with the nodes to see what's =~ =i
available using GET and POST =7
requests (see the General tab in ...
the portal and the figureonthe == -
right) B




Step 3

* Predefined GRASS-RaPlaT oeaTEC % concorlah
simulations are available =T

f GENERAL | SIMULATIONS | EXPERIMENTS | REPROGRAM
Cognitive Radio Networking

— U H F’ Choose the cluster: | Industrial Zone El

GRASS-RaPIaT Simulation

— ISM 2.4 GHz, e

| TV Band (BW = 200 kHz, f o = 780 - 800 MHz)

MUX Transmitter @ ~562MHz L.
— | S IVI 8 68 IVI H Z l MNodes 7,8,10 (Transmission Power 0 dBm) ;C”;;llgl R
1 Modes 7.8.10 (Transmission Power +12 dBm) pa e
| ISM 2.4 GHz (BW = 200 kHz, f_o = 2.4 GHz)

MNodes 2, 17, 24, 26 (Transmission Power 0 dBm)
o T h e re S u ItS fo r t h e S e MNodes 2, 17, 24. 26 (Transmission Power +1 dBm) ET
151 868 MHZ (BW = 200 kHz, f_o = 868 MHz)
MNodes 7,8.10 (Transmission Power 0 dBm)
MNodes 7,8,10 (Transmission Power +12 dBm)

simulations are pre- A
computed rather than
generated on the fly
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Example simulation result

* For a multiplex transmitter on ~562 MHz

LOG-a-TEC _ SensorLab| (">

Jotef Stefan Institute

GENERAL | SIMULATIONS | EXPERIMENTS | REPROGRAM

Cognitive Radio Networking
| Choose the cluster: Industrial Zone ~

| GRASS-RaPlaT Simulati
| MUX Transmitter @ ~562MHz v
| Opacity: @ 50

| Download request-response log file in text or in hexadecimal format:

Text request-response log file Hex request-response log file

| Direct ication with the nodes:
nc il i onfigList
Enter Resource Enter Content

dev #0. TDA18219. 2 configs:

cfg #0: DVB-T 1.7 MHz:

base: 470000000 Hz, spacing: 1000 Hz. bw: 1700000 Hz. channels:
392000, time: 50 ms

cfg #1: DVB-T 8.0 MHz:

base: 470000000 Hz, spacing: 1000 Hz, bw: 8000000 Hz, channels:
392000, time: 50 ms
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Cluster:Industrial Zone

Frequency [MHz]: 2400
h [m]: 10
Antenna gain: -1.63

Antenna type: ANT-2 4-CW-CT-omni
Description:

box label: C-018

radio type: 2400

network addr: 25
MAC addr: 26

* On the fly GRASS-RaPIlaT simulations can ——

V1.1.1-240412-01082

a I SO b e re q u e Ste d ::g ::'}E{]\S{\?g;\l 1.1-240412-01027

V1.1.2-080612-01011

— Select one by one the nodes you wish to ks
add to the simulation

— A pop-up will appear where you will be
able to see all the configurations of the
node (see top right figure) LO0G-a-TEC  SensorLab

— Se I e Ct W h et h e r yo u Wa nt t h e n O d e to a Ct a GENERAL | SIMULATIONS | EXPERIMENTS A REPROGRAM
transmitter or receiver

Transmiter:

— Add the node to the simulation list (see a ===

M

h Frequency  Power  Antenna

list of two nodes in the bottom right P S v

45931019 14237695 10 2400 10 -1.63

.........
Previous

figure)

— Select the type of simulation you wish:
coverage or received power

Options:

| Start



On the fly GRASS-RaPIaT simulation
setup for coverage computation

i ~

LOG-a-TEC * 2 SensorLab (7,
GENERAL | SIMULATIONS EXPERIMENTS | REPROGRAM ‘@‘

[+]

-l

@ Coverage © Rx_power
Transmiter: II

Delete selected row
Power  Antenna

h Frequency
a 3
e " ]  [MHJ  [dBm] _ gain

45930763 1423707 10 2400 10 -1.63

45931019 14.237695 10 2400 10 -1.63 =
1to2 4 Previous Next B

Options:

Radius[km]: 1

Treshold[dBm]: -114

Transmission range
(interference area):

Yes @ No
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Cluster:Industrial Zone

Frequency [MHz]: 2400

h [m]: 10

Antenna gain: -1.63

Antenna type: ANT-2.4-CW-CT-omn1
Description:

box label: C-018

radio type: 2400

network addr: 25
MAC addr: 26

m

SNC: SNC-STM32-
V1.1.1-240412-01082

SNR: SNR-MOD-V1.1.1-240412-01027
SNE: SNE-ISMTV-
V1.1.2-080612-01011

@ Transmiter © Reciever
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On the fly GRASS-RaPIaT simulation
setup for received power computation

q
LOG-a-TEC ' SensorLab (.“,)
p— Jotef Stefan Tnstitute @
GENERAL | SIMULATIONS | EXPERIMENTS | REPROGRAM @
D Coverage @ Rx_power I
Transmiter: I'_‘
Delete selected row ‘”’
h Frequency  Power  Antenna
A )
[ Ing m]  [MHz]  [dBm]  gain
45930763 14.23707 10 2400 10 -1.63
45931019 14.237695 10 2400 10 -1.63 =
lto2 Previous Next B
Reciever:
lat C Ing
45932266 14.237428
1t01
Previous Next B
aoa
Radws[km]: 1
)
2
&
2
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&

Cluster:Industrial Zone
Frequency [MHz]: 2400
b [m]: 10

Antenna gain: -1.63

Antenna type: ANT-2.4-CW-CT-omni

Description:
box label: C-007
radio type: 2400

network addr: 17
MAC addr: 18

SNC: SNC-STM32-
V1.1.1-240412-01127

SNR: SNR-MOD-V1.1.1-240412-01012

SNE: SNE-ISMTV-
V1.1.2-080612-01007

O Transmiter @ Reciever
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Step 5

e Visualize the simulation results tes-eee > sensorLab

* For each node, select what you -
wish to see (coverage, legend) o N
and how you wish to see it o

(opacity)




Example GRASS-RaPIaT visualization of
the coverage result

Map [ Satelite

o
LOG-a-TEC ‘L SensorLab
s’ = —34
GENERAL | SIMULATIONS | EXPERIMENTS | REPROGRAM @
Y 408 408 =94
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Delete selected row
A h Frequency  Power  Antenna Ll-114
lat Ing [m] [MHz] [dBm] = s
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Step 6

LOG-a-TEC R
\_ SensorLab

[ ) Se I ect a n d ru n O n e Of t h e p re_ GENERAL | SIMULATIONS | EXPERIMENTS | REPROGRAM
d efi n e d COg n itive ra d i O - Put GET and POST requests in a text file and upload it to the server

- Multiple requests should be separated by an empty line

- The POST request should contain a single semicolon between the

experiments e

- Characters that are NOT allowed in GET and POST requests: ; empty
line

* Currently three pre-defined
cognitive radio experiments are
available:

— Context awareness in the TVWS

Red - ISM 2400

— Coexistence in the 2.4 GHz ISM T

The meaning of nodes colors on Google maps:

b d Cognitive Radio Experiments
a n < Select the Experiment > El Start | | Log

t areness in the TVWS

— Coexistence in the UHF band/TVWS St



Example experiment

* A context awareness in TV white spaces is
selected

e Three UHF nodes are selected to scan the ~562
MHz band

— Node 19 (industrial zone) with SuperScanstick
antenna

— Node 20 (industrial zone) with SuperGainer antenna
— Node 47 (kabelnet) with SuperScanstick antenna

* The results of the experiments can be
downloaded at visualization time



Example run of the context awareness
experiment in TV white spaces

* While the experiment is being run, you will be
kept updated with the progress via the console
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Visualization of the results for Node 19

* The results of the experiment
graphical form

LOG-a-TEC
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Visualization of the results for Node 20

LOG-a-TEC
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Qutput results 3

SensorLab

Jotef Stefan Institute

EXPERIMENTS = REPROGRAM

SkofjaLoka Godesic

A Smiednik q
Grahovo
403 s 1210
losti¢ ) ob Bati Retete m
08 o S 3 h
- |
55 ¢ SoraMedvode
Tacen
Cerkno
Slap ob Poljane nad P Spodnje.
Idnjci Skofjo Loko Gameljne
Hotavije Stanezice Dragomelj
Zelin I f
3 Gorenja Vas Sentuid Saagorica jFA1
Sebrelje [ goncay Dol pn- Dolska
12 | BK3 Brinje & il
Sovoden; - y Ljubljani
L) Otalez 21
root/lo x
/log Sujica |
Dobrova .. B33 Ljubljana
DVET multiplex @ 562 MHz, industrial zone, node 20, SuperGainer anterna { Jubl
30 Podsmrekay o
E T T T T T T T T 4
_Brezovica Podipogiay
Log pri Wnanje
40 b - Brezabici  Gorice o Cravas
wGne N Mali
g Motranje Lipaglav
o (. Gorice Sxofljica
Smarje:Sap
1ovo Jezera 106 o
Brest Cikava
[
0 Presere 5 Pijava Grosuplie
s Gorica
Iska vas
E Dol pri Smri¢ne Spodnja
smpas | & Boroyrisi ol s Slwnica
T 70 5 Gradiste nad
44 . Borounica Pijavo Gorico
IS o 8 Golo
IEI\\
Benko
R 80 Rakitna &
it Visoko o
204 Zapotok
a0 | 108!
Ponikve Cesta
2 Rasica Sobraf
na .
100 Velike Lasée
5 Begunje
omen pri Cerknici K
11 | i ] i ] i i 3 R
545 550 555 565 570 580 585
F[MHzZ] Cerknica -
Download data . 212 Bloke
Oulenie . o Zimarice
PN Grahovo Novaias g
Hrusevje s 7m Sl ] » 7 212 - 22 Sodrazica
Dutovije B 3 Vinice
[
Kriz o 7
. Sodr -
ey Sioris . /Bﬂ Watenja Vias et
Byl pri Smarie s olcniagas Prestranek
| Vogliah pri Sezani B senozece Kotz STy
Lt ~——r. f Slavina it
Sezana | dolina o
. = Seloe
Pavir 5 3
Villa Opicina Orlek *
Pivka
Lipica-Sezana Divaca ) 2,
P 7| 622 Klenik ™ paigje . hel Loéki Potok
Lipica L Giursici “'* Msp datz 82012 Google, Tele Atlzs - Terms of Use

Gropada




Visualization of the results for Node 47
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Step /

LOG-a-TEC SN
L SensorLab

Joief Stefan Institute

GENERAL | SIMULATIONS | EXPERIMENTS | REPROGRAM

e Compose and run your own
experiment using the GET and i

- The POST request should contain a single semicolon between the
resource name and content

POST commands to talk to the e o

desired nodes -

hello;hello PUT request content

The meaning of nodes colors on Google maps:
Green - UHF

Blue - ISM 868

Red - ISM 2400

Yellow - unused locations

Cognitive Radio Experiments

< Select the Experiment > El
Context awareness in the TVWS

Coexistence in the 2.4 GHz ISM band

Coexistence in the UHF band/ VWS



Step 8

* LOG-a-TEC also supports o
remote reprogramming of the
nodes

* This functionality is currently
used only by internal
experimenters and developers
of the testbed. It will be
available to outside
experimenters at a later time
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