afmosphere?

BELGIUM

Access Points as a |IOT Gateway for |IOT
& Smart Buildings

Tim Tijssens, Team Lead Systems Engineer
19 October 2023
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More Than .

I/e'\l /,.._,\ = ‘5:-'&!;-5@« el
== S 1 1> | -

Q

Government

O(y

of the survey recipients indicated that the
top benefit they try to achieve from loT
deployment is improve productivity and
drive costs reduction.

©

-~
»
)
[/

IDC, Worldwide Internet of Things Infrastructure Forecast, 2022-2026, doc#US48853922, July 2022
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o

of responients agreetQat

sustainability is one of the
most important criteria for
IT buying decisions

Source: IDC, Future of Digital Infrastructure: 2023 Trends Driving As-a-Service (XaaS) Growth, doc#US50440123 March
plopks

Sustainability



FINDING THE COMMON GROUND

How many people are
coming into the office?

Where is it?

‘ How do | get help?

How can | reduce
energy costs?

Where do | go?

Are people Wor
productlvely

How is the space beln N
used? \

. " b

Is this space safe? Shat is the optimal

Do | need all this A¥eaning schedule?

space?



ARUBA NETWORKS
loT APPROACH

ARUBA
ECOSYSTEM
PARTNERS

= sesimagotag SoLum

Sebasion gras

X
7

ZIGBEE

®HermanMiller jlll EnOcean

ASSAABLOY SIEMENS &2 SpacelC

tzesra - ABB wilict CID
>

cveire STANLEY.  HYPROS

dormakaba

...and many more

- e . - —_— . - Pa—
ﬁ'—?’ q" - 2 — - ' -— . B -'i\ — -
’ — - — — L1 - . — b
’ . — — — > — _ p— N
e — — - " - - o - -



Cost savings of leveraging infrastructure

Integrated solution with access points

About 89% of connectivity cost (29% of total hardware cost) can be saved

Savings Connectivity HW
24% N Savings Connectivity
Cabling

65%

EnOcean Connectivity

Source: E-Shelter CONFIDENTIAL | AUTHORIZED 6




Aruba, Microsoft & EnOcean — A strategic partnership

Combining core technologies for easy to deploy loT projects
Ecosystem

aruvbaQ Partner

a Hewlett Packard
EnOcean

Enterprise company

Energy Wireless
Harvesting

Azure loT Hub Sens@g &
Control

o Energy harvesting sensors do the work without batteries

. o EnOcean Sensors provide data that cloud services demand
mmg Microsoft Azure

loT Platform o Aruba access points eliminate the challenge of installing separate gateways

o MSFT Azure Cloud services analyze and react to the data creating a Hyper-Aware building
CONFIDENTIAL | AUTHORIZED 7
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PEOPLE COUNTING

Benefit & Devices

No cables needed (ideal for retrofit, no cabling cost),
No issues regarding the European GDPR (no camera used)

| ¥ Ak
Q' Q("“\)' i L JL

Desk Utilization Activity Sensor People Counting People Counting
(desk or chair mounted) (ceiling mounted) (door mounted) (entrance)

-

"._‘1

| A —

] &%
Multisensor # of movements per # of door activations # of people passing
(Vibration / T / rH / Lux) time (contact switch) (in and out)

(passive infrared)
CONFIDENTIAL | AUTHORIZED 9



ENERGY SAVING &'

Benefit & Devices

*
Up to 30% @ 3 %
energy saving / <
.. i d < \
via single room
control *) Heating valve controler Smart Metering &
/ (thermal powered)

Switching Plug

- ’\ Yild

Thermostat Presence Window status Switch
detection

*) Source: https://iolite.de/en/projects/Ip16_en.html CONFIDENTIAL | AUTHORIZED 10




loT Applications/
Visualisation



Sustainability As A Service: Environmental Dashboard

Dashboards / Energy ¢ November-2022 > YEAR MONTH e (Sdaed i skarinow) 8 @)
Recommendations @ Electricity 0 Heating o Co2 @ > L eve ra g e S E n e rg y H ave rSti n g

1 et eened 2.3mn 8.6M" 60.6% Sensors with Aruba AP as an loT
B | gateway.
e v » Solves multiple challenges, energy,
— o occupancy, climate, air quality.
- - = > Integrates with most know BMS
Heating consumption _a o s - 0 p I atfo rm S
[ 564

> Whitelabel Partner/ Customer

m””l‘ ”” ® . Branded dashboard

[ Jp— 342 1.08% 0 > AII Azure hosted

=}
=
@
&

B wase 1232 3.39% 1147
& - o > Removes 89% of infrastructure costs.

, aruvba
N Enterprioe company
EHocea \ INSPARI

CONFIDENTIAL | AUTHORIZED 12




Management —
Aruba loT Ops



Awvailable apps

Aruba loT Operations — Reducing Complexity

8 AQSB

Version 441

The App emulates the AOS-B telemetry
websocket connections

Installed

Aruba Devices
Version B

The Aruba Devices app classifies all Aruba
BLE devices.

By Aruba Upgrade Available

E Eddystone Devices
Versicn 2

The Eddystone Devices app classifies all
Eddystone BLE devices

By Aruba Upgrade Available

sgrma dormakaba

Version 38
Enable connectivity between dormakaba
electronic door locks and the Ambiance
Access Management software

By Aruba Mat installed

) -
@: gj}' Versicn 2

This app classifies and parses iBeacons.

EnOcean BLE

enocean Versicn 3

The EnQcean app cdlassifies all EnCcean BLE
devices.

..p. Minew Devices
MW Version 2

The Minew Devices app classifies Minew BLE
devices

y’ Blyott Devices

. Version 2

The Blyott Devices app classifies all Blyott
BLE devices

By Aruba Installed By Aruba Upgrade Available By Aruba Upgrade Available By Aruba Upgrade Available
enocean ENOCEAN ¥ Hanshow SOLUM ssmy ASSA ABLOY
=7 ersion 36 Version 5 Version 5 T Version @

This App enables the EnOcean USB stick for
Aruba Access Points - APs must be
upgraded to AOS 10.4.0.0 or later

By Aruba Mot installed

Enables the Hanshow USBE Gateway for
Aruba Access Points - APs must be
upgraded to AOS 10.4.0.0 or later

By Aruba Mot installed

Enables the SOLUM MNewtonUSE Gateway -
APs must be upgraded to AOS 10.4.0.0 or
later

By Aruba Mot installed

Enable connectivity between Assa Abloy
electronic door locks and the Visionline
management server.

By Aruba Mot installed

AOS/Central

10.4/2.5.6

CONFIDENTIAL | AUTHORIZED
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loT Operations

Extending visibility
Q\ Search or ask Aruba QA Q0 # A
R, 9

Saas Express ucc loT Operations 3 hours

arvbaQ central

l @ Global

‘ Visibility

— Manage

B8 overview

@ Devices
Lo Clients
2. Guests 1 online
M BLE
IoT Connectors M offline 10T Devices

[©2] Applications

© security & Devices on all connectors (47) ,i, @
& Network Services Address 1= | Y Classesv |= | LastSeen Lastreportedby 1= Y T..v | | Local Name 1= | Y cCompany Identifier =
= (el Show Connectors Show Devices 7B:88:79:4C:92:26 ‘ Unknown 10/3/2021, 6:15:02 PM ap505 BLE Apple
A Alerts & Events E4:D2:D8:DD:5A:1C Unknown 10/3/2021, 6:14:32 PM ‘ ap505 BLE Hue go
Audit Trall loT Applications Developers' Documentation CA:54:1B:B9:68:85 ‘ Unknown 10/3/2021, 6:14:32 PM ap505 BLE Tisch Mitte
F8:04:2E:F4:64:AB Unknown 10/3/2021, 6:14:32 PM ap505 BLE [TV] Samsung 9 Series... | Samsung Electronics Co. Ltd.
R et F1:0C:86:F2:48:95 ‘ Unknown 10/3/2021, 6:14:32 PM ap505 BLE Hue Lamp
m Reports E2:F1:CC:66:82:FO ‘ Unknown 10/3/2021, 6:14:32 PM ap505 BLE Hue Lamp
Maintain 50:31:AD:03:0D:B0 ‘ ABBSENSOR 10/3/2021, 6:14:32 PM ap505 BLE C2000005E1
@& Firmware F4:B8:5E:9B:5F:B9 ‘ ArubaBeacon 10/3/2021, 6:14:32 PM ap505 BLE 5AAA=MUWS54m5PU... | Apple, Hewlett Packard Enterprise
E The latest from developm | ¢o.c0.n1.6p:82:F0 ‘ Unknown 10/3/2021, 6:14:32 PM ap505 BLE Hue Lamp
% Organization § 'L(;Tl;@me(m”ens Home U : e o i .
< pdates and fixes 5C:E5:0C:CB:AB:49 Unknown 10/3/2021, 6:14:32 PM ap505 BLE Xiaomi Inc.
B0:91:22:F2:51:48 ‘ iBeacon 10/3/2021, 6:14:31 PM ap505 BLE blukii BAJXUF B09122... | Apple
D5:44:84:30:F1:84 iBeacon 10/3/2021, 6:14:02 PM ‘ ap505 BLE BlueUp-10-001691 Apple
4D:7B:5D:9E:19:2D ‘ Unknown 10/3/2021, 6:14:02 PM ap505 BLE Google
AC:23:3F:A2:55:F8 ‘ Eddystone 10/3/2021, 6:14:02 PM | ap505 BLE Apple
50:31:AD:03:0D:B1 ‘ ABBSENSOR 10/3/2021, 6:14:01 PM ap505 BLE C2000005E2
DB:73:0C:27:85:C7 Unknown 10/3/2021, 6:14:00 PM ap505 BLE Mi Smart Band 4 Anhui Huami Information Techn...
20:4C:03:BB:79:8D ‘ ArubaAccessPoint 10/3/2021, 6:13:59 PM ‘ ap505 BLE Hewlett Packard Enterprise

Connectors | By status v

loT Devices | By network communication type ¥

CONFIDENTIAL | AUTHORIZED
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IOT Secu rlty OverVieW Transport: What is sent

where?

HTTPS/WSS/SSL
Tunnel to 3rd party backend.
No way to breakout on AP
(Aruba + Vendor)

(Aruba)

loT (radio)
connelctivity
I 1
=
WIFiRTLS A Northbound AP
) = & (¢
/R
== )
_ - 3rd Part
Aruba loT radio loT transport services — Backenc)i’
_
@ —
Southbound API
—
USB-Serial 3rd Part
arty

Backend (IP)

A 4

loT Device :
Security USB-Etherne
(vendor)

IP connectivity

Aruba Instant or
Controller based

Backend Security
(vendor)

loT Device RF Communication Security
(vendor)
BLE: Optionally encrypted

Ethernet Emulation
(Aruba)

Zigbee: encrypted (beware default key) Allow only pecific
WiredAP / Wired Role

Proprietry: depends USB
Q devices



Analytics &
Occupancy



Use Cases:
Supplemented by loT sensors

Cameras Sensors

<&
=
o
i

v % . .
v

—

_—

=

Ja | )=
o LRAaIISE 2
ofos] MEATIIIIISE 7
| - ‘
Q | aruba
Counters " WIFI Access

Points E

» Optimize facility flow, site upgrades, and
visitor experiences based on footfall data
and dwell times.

* Real-time analysis of parking dissects the
flow of on-site visitor traffic and identify
infrastructure improvements.

* Measures footfall across the site to inform
staffing, security, and infrastructure
decisions.

OTH bQ

CONFIDENTIAL | AUTHORIZED . 8 s
Enle s comparn



Inspari — Occupancy Analytics

IMPLEMENT | Actify ESG + Smart Building Q  Navigate to Space, Map, Report, Dashboard etc.

CONSULTING GROUP_

(@ Home Dashboards / Space Utilization < 1 Aug > MONTH WEEK DAY

Dashboards

. Total @ Hourly Average a Hourly Peak
Al eports
A-  Actions 40 7 9 2 2 5 3 B average .

Utilization Percentage

available
People / devices Working Hours (Mon - Fri, 07 - 21) Building Capacity: 340
@ Topology
CO Integrations )
Hourly Capacity / Peak

[H] Maps

350
Df Forms 300

250
E] Devices

200
{6} Settings 150

100
Q Success Portal I

50
§ _ A ! ' A 5 BB

00:00 01:00 02:00 03:00 04:00 05:.00 06:00 07:00 08:00 09:00 10:00 11:.00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00
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#
Use Case examples: Credit Agricole QrUbo &

a Hewlett Packard

Enterprise company

e Inventory of employment positions and capacity
monitoring

e Occupancy measurement across the entire property
complex (Smart Building data integration)

e Leave reports imported into Jooxter

e Outlook room schedule synchronized with Jooxter

e The solution is aligned with CSR standards and
procedures.

e This is a first step towards compliance with the
BACS (Building Automation & Control Systems)
regulation, which requires commercial buildings to

control their energy consumption by 2025. In other

words, to limit their energy usage



Location
Services



Industry Challenges with Location Services

Indoor location services relies Cost_ly professional
on hand placed reference points services effort to map and
which are prone to errors. place APs for each refresh

Jad
»

Extensive custom App
development as location
data is not based on lat/long

The ease of outdoor GPS-based location has not been replicated indoors

Confidentiall Autharizedo | 223



A Little History



Last 10 Years: Bluetooth Low Energy (BLE) based Mobile Engagement

Beacons e

</

Tags ¢

9

AP Beacons e

Editor

Placemarks

Maps

WAYFINDING

]

| NEARBY AMENITIES

LOCATION SHARING
P

Beacons PROXIMITY TRIGGERS

& Tags ®
Configuration

4w

| ASSET TRACKING

@ M2mobi A
MODO

LABS

iINpixgn

mobile || 72

> -
accenturedigiial

£\ v
\.. criticalarc

= EMERGE
OO

LOSANT

Raizlabs

V)
MONSCIERGE

Robin

HPE (@]
POINTNEXT cloh
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=l 80% =

In 129 feet

Turn Left
Hall é - F.v_'.eals

Innovation

Zone

} INFOSYS
TECH DATA
o ENOCEAN
ZSCALER

HID ‘:’

‘ SEE WI-FI 6E [N
() ACTION

o

WHAT!S NEW @
IN LOCATION _
SERVICES ARUBA EDGE
CONNECT

MICROBRANCH



What Can We
Offer NOW?



Sensor fusion for Location Services with é IndoorAtlas

IndoorAtlas Cloud

IIII]

Aruba Mobility Controller

é% Wireless LAN Controller
<

e

Position data upload
for analytics @ ---------- @ Access Points
o 3%
Signals used
for positioning
EBmm---- : ------ L]
A4
----------- IndoorAtlas SDK
PR - -a—""::--__--
- L ~ Seo
& - A7 'S "..‘.*
\ 7
4 (—O—l
- O7- TN
GPS VIO from Geomagnetic =~ Barometric PDR
signal ARCore/Kit field pressure

l o )

CONFIDENTIAL | AUTHORIZED
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Indoor Atlas Use Cases:

Navigate to the current location of an asset

> These use cases assume the asset location is tracked with a separate
asset tracking tech

Available infusion pump in a hospital
Available forklift in a warehouse
Family member (e.g. child) at a resort

yVYY

Navigate to a static POI

Room in a holiday resort

Available room/desk in a Hybrid workplace
Gate at an airport

Brand store in a large shopping mall

VYVYY

Geofence-triggered hyper local advertising
> At airports for travellers
>  Expo centers for visitors
> In supermarkets on phone or cart displays

Airport carts and shopping carts with tablets
> Navigate to products, gates, shops, eateries
>  For system operator: monitor cart locations
and collect them with ease

. TurnRightintothe
elevator lobby

]
|
1

& FRunatesaRL
1O £ AR AN A X 10WAE

wimrans| B | REMKWEA
M EEEE; MEATE

e o= o B

WRERTAE, 2016(K105)

L ISBN : 9789869149037
W Bum

HAEE/RER KB




Q IndoorAtlas

Combining Indoor Navigation and Location Tracking

Positioning session: 4b44a9be-3a43-11ed-9599-a3a12392feal.1663846575398.16953666

Summary
Start time 22/09/2022, 8:53:42 CEST Bundle ID com.indooratlas.androidagent 1.0
Session duration 4 h 48 min 579 ms Operating system Seen T s

IndoorAtlas SDK version 3.5.5

Identified issues
No issues detected! .

Timeline

warmml!“pl"
Thursday, September 22, 2022 h"‘ay

09:00:00 09:30:00 10:00:00 10:30:00
L | | | |

Position D e ©0 000 o e @ CED & CrEm
Wi-Fis COmNED ® O 00 000 ° o0 @0 G0N0 ©® Gemm
Beacons @uEGD e ©® 000 © o0 €O CED O (WEHIN
User input @

Floorplan

Location

I | I I
09:00:00 09:30:00 10:00:00 10:30:00




Asset Tracking &
Localisation




Polestar Integration

The tags communicate with Aruba
Wi-Fi 5 and Wi-Fi 6 Access Points
via their built-in Bluetooth radios
which forward unique tag
identification data to Pole Star’s
NAO® Cloud service

SSSSSSSSSSSSSSS

@ PR S T

3
DA

3 P
Q- O =

aaaaaaaa
BLE Device
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ssssss

nnnnnnnnnn

Insights into wheelchair
parking occupancy.

Simple Aruba
Based Data
Visualization

Ha & Warchouse/ ek LA
. solutions.

Wiliot

Infusion pump 2

Infusion pump 3

Calculate asset utilisation
> based on location and
movement, e.g., pumps.




Technology Partners for location services (today)

/% Blyott HYPROS III:EI

e Aislelabs

BASKING Securitas Q' YSPHERA
_ Healthcare borda 5|mpl|n|c Cloud

s_¢ Lambent @@@ m—

I
> HubStar :

’ AIRISTA

S i@ Location. Insight. Visibility. (; POLE STAR
kyh W.ZEBRA 0 VPO wilict
safectory ®
TraknProtect

IndoorAtlas (z.sonitor
Wi-Fi/BLE v Favendo

https://www.arubanetworks.com/partners/technology-
partners/
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Next Gen

.Locations Services




INDOOR LOCATION — Been a challenge for decades
What do customers ask for?

Outdoor Location © Indoor Location ®

31127

7 Search here

e Y1 Restaurants

CONFIDENTIAL | AUTHORIZED 36




OPEN LOCATE: NETWORK LOCATION
UNIVERSALLY ACCESSIBLE

' ) FTM FOR
“))))) e CLIENTS
)) (CCCCCcceeen mnﬂﬂwﬂ Aruba APs interoperate
. %> 111)))))))))) with all FTM-capable
N ) ~ N ‘. clients
/’//‘ //_ '\\\ \—\ ‘/’/’/’ )
, 0 NS - LOCATION
N BROADCAST
INTEGRATED GPS RECEIVERS ~ - @ Aruba APs <hare the
Every Aruba Wi-Fi 6E platform includes ogyn ﬁ)catsiosn ?)(,ir Vs:r
a high-sensitivity GPS receiver for Fi and BLE radios
precise, absolute geoposition using standards
compliant methods
€©  Wi-FI CERTIFIED LOCATION (Proposals in WiFi
- - — Alliance and Wireless
Aruba brings 802.11mc Fine Timing Measurement Broadband Alliance)

(FTM) to all AP-500 and AP-600 platforms to construct
automated, high-precision relative AP maps in 3D
(WiFi Alliance Certification Program)

: CONFIDENTIAL | AUTHORIZED 37




OPEN LOCATE - API/ Poll Data

Location information — universally accessible for all

GPS

g
o
o
Q
D
Q
0

Aruba Central

ora bl we | @ Gorrerrenes FTM ............ > Anchor AP
7 (integrated

- Y. -
‘E’ ..A @ k“ U G N S S*
P receiver)

Openlocate % i 5  FIM
Advertisements s i S5 Exchange
(Wi-Fi, BLE, ...) YA 1«

N

Enables clients to

locate themselves

using FTM, UWB,
BLE etc.

BOLIT CRaD WD £T T
TRTHIEG PR

/‘IUAEBQT:SE‘G»’T— ® =G 96%x

Ranging E

Aruba loves lIoT! 90:4¢:81:74:c1:b
2

Enabled (OK)

Std./ Freq./ BW (MHz): 11ax / 5260/ 80

RTT w/ FTM:

Range (m): 0,48
Range-mean (m): 0,97
RangeSD (m): 0,09
RangeSD-mean (m): 0,12
RSSI (dBm): -41
Successes in burst: 10/11
Success Ratio: 100%
Number of requests: 5
AP Latitude (°): 51,86711100
AP Longitude (°): 10,7132600
AP Altitude (m): 2,00

60000

r Ranging period (ms) in Ranging View: j
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HPE Aruba Networking’s OPEN LOCATE initiative
for the future of indoor location

AN
discovery, no manual placements
anymore

\

e location information (WGS84)
|

e Location information use

[

e and technology partners

N
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Auto placement
of APs

New Floor Plan
Manager

Open Locate API

Phase-1

Location Heatmaps

Location Analytics

BLE Asset Tracking

loT/BLE Location

Engine

Location
Analytics(Cont.)

Way-finding



Floor Plan
Manager

New “geo-referenced” map service in Central

Auto-placement Automatically locate and place APs on the map

Rest API for geo coordinates for APs
Over the air broadcast of LCI to enable client locations

Open Locate API




Auto AP Placement in action

with Aruba Central (CNX)

Aruba Central

HPE-San Jose

Network and connectivity information about this
site.

0w =2 o

\'I

\

\ Applications
HPE-San Jose J
P80 America Center O |
5an Jose Califormia 95002 fll
Unired S1adeg

.
Security
ryen [P
-

Poor #
Faif &

Geod &

Health

. 57 devices are offiine.

Events

Occurred

Device Type Health
Access Points & 57

Client Type  Experience

B Throughput @ Clients

Categary Saurce

11

T T

=]

Event

a | New Central

@ 0 @ AR

855 @ v ®

Properties

Le<atien
6280 America Center Dr San Jose California 95002
United States

Time Zone

America/Los_Angeles (UTC-08:00)

Clients
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42



Zones/
Geo-fencing

Location/Space
Analytics

Location

Heatmaps

Locate client devices in different zones on the map
Trigger events — Enter, Exit, Density and Dwell to enable
proximity services

Most popular zones by foot traffic.

Least popular zones by foot traffic.

How is foot traffic trending compared to yesterday?
Cross-site foot traffic trends

Peak traffic hours

Visitor density heatmaps (Congestion zones)
Visitor engagement heatmaps( where visitors spend most
time)



Location Analytics: Zonal Analytics

g e TLTE liZ'Eil | yaref wore
Bl Lol [l

i B 9 |
r?z'f.l;-:;;ci 1 rjcr".- e'.x‘s
o]

[‘%ﬁ‘;&x—} [“%] 's'i?c} g -.E?‘c]

DY

Layers #X

Select Information to Display

‘ Zones v

[ ]
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Locating issues FTM

Device location identified

L ZEBRA

.[_[] ~

— — -
i } n, RESTROOM L H
e ? - ]
| / o

A

MASSASE

Wi-Fi Network Name
AP Roamed From

SSID Lord of the Pings

Cellular
® Cc

BSSID

STATE

Vodacom

UXi Dashboard Access
& Yog

Using Wi-Fi

Licensing
® Mo
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Phase 3 — Wayfinding

9 Google Maps

- Customers deploying
600 series with
Central Advanced
license.

- Outdoor like indoor
experience in 2D/3D
or AR

- Android only for now!

- I Go down one level
20 ft away

¢ Q

WifiRttScan App
Developed with Google
Teals

INSTALL
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COMMUNITY HOME  piscussion B MEMBERS EER

LAG between two 8320 clusters for multiple VLANs

Thiis been viewad 37 times

1. LAG between two 8320 clusters for multiple VLANS

Posted Now 18, 2022 05:33 PM

=4
| hirve 2 VSX Clusters, One has 2 Fiber 3205 and the ceher is 2 Echernat 3205 | curmenaly have o
stptnzoz between the two clusters using the DAC ports, The LAGS are orly one VLAN each.

| was trying to setup ancther LAG between the custers that would carry multiple ather VLANS. 14
Rt set up just ke the other LAGS that are working except instead of vian access # 1 am using vian |

| 36t up 1 ethernet port on the two ethernet switches and added them 1o the LAG just to test and|
wendarkng k Hiare dew rakson wda 171781 wenidd noat woack it 5 LA wdith radekeds W KRS | raad

Recent Threads

mmuniti

_ asrheads

COMMUNITY
RE: Best way to drive member
engagement with libraries?
Allison Grayce
Community Management

Hi Loretta, We've used a process similar to #1.
Instead of a standalone library

Size of Ads in Discussion Forum
Chris Miller
Designer's Corner

My company has been selling ads in the
dicussion forum for a client, and we are now la...

How are you using your Committee
Communities?

Grace Ng
Community Management

I'm looking to enhance the effectiveness of our
committee work

Session Registration

asrheads

COMMUNITY

Join Today!

www.community.arubanetworks.com
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