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We can work
from home

changing the way offices communicate
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We can save upto

We don't need 80% phone bill

24/7 ::‘ :: wires and phones o\ -

------
-------------

We can call branch
office at no cost




& Missing sales opportunities

Pandemic has caused all businesses to
wfh accentuating the revenue loss from

“The cost of moving to a VolP or centralized missed business enquiries on phone lines
telephony system is prohibitive for small-
businesses like us.”
% Risky to change phone system

Sumesh Kumar Garg Can't afford phone system downtime or
CEO - APEX Thermocon Pvt. Ltd. change in business phone numbers as

they are contact points for customers

¥ Complex and costly solutions

Available upgrade options are either
) expensive or so complex that creates an

e ongoing dependency on costly vendors




TYPICALLY USE ON-PREMISE VOIP &
UNIFIED COMMUNICATIONS

EMPIOVEE

CHOICE BETWEEN ON-PREMISE
& CLOUD

Employee

ABLE TO MAKE DO WITH
UPSTART © MOBILES AND FREE OPTIONS
Employees < 1 LIKE SKYPE & WHATSAPP




Crux is designed to address SME communication needs.

It is affordable, zero downtime, no change in phone
numbers, and seamlessly connects employees globally
whether they are in office or working from home

« Cost efficient

<’ Zero downtime « Do-lt-Yourself
Businesses retain their present Crux is all-in-one, plug-n-play
phone numbers and services, and pre-configured making it

without any disruption super easy to use and manage

Not only is Crux affordable to buy,
businesses can also reduce their
monthly phone bill by up to 80%
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UNIFIED COMMUNICATIONS

% '

'S
cae  xN”
DISTRIBUTION &
MANAGEMENT
YOUR OWN
WHATSAPP uw
toy

Sdina >

DLNA MEDIA

SERVER
VOICEMAIL

=
/ # I

\ MEMORY

[ strontium
< @ 400x speed

INTERNAL

AUTO
ATTENDANT

1663 %‘D

CDR & CALL
RECORDING
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SIP & WiFi Protection

Intrusion Detection

Brute-force Protection

IP Whitelist & Blacklist

WPA / WPA?2 Security

v INFOCOMM
MEDIA
k ‘ DEVELOPMENT

Various SIP Trunks AUTHORITY



User experience is no different from a regular
calling experience. Simply fire up your dialer and

call an extension or a phone number directly.

0 Connect Crux LX

a Install an App

L]
-
000
&« ASSISTANT 888
USE SIP ACCOUNT
Please enter your username and password with your
SIP domain
200
192.168.45.1

@ upP () TCP () TLS

LOGIN

é O Registered

P{)Crux Labs

Simplifying Technology

° Dial to Talk

OUTGOING CALL

450

sip:450@59.189.9.248




These are our target users

{/ 29
“2 -!-‘En

\|

YOUR COMPANY '@

mo S.
o

Small to Medium businesses

Businesses with up to 250 employees globally
that rely on a phone system for sales and support

Call Centres

Call Centres with up to 30 agents globally and
handling call volume of up to 5,000 calls per day



TOTAL AVAILABLE MARKET

SERVICEABLE AVAILABLE MARKET

SERVICEABLE OBTAINABLE MARKET



Auto attendant

ACD

Internet fax

Softphone Features

supported by
Crux LX

Conferencing

Call recording

Computer telephony integration

Dialer

0% 20% 40% B60%

29% 21% 25%

)

Crux Labs

Simplifying Technology



Crux was conceptualized in 2016
with a focus to build a cost-
effective and a fully-functional
telephony product for small and
medium businesses

In 201/, Crux LX beta runs were
concluded with 60% units sold out

- Kickstarter and

Launched +—
Crux VX

Next steps —

Angel funding

— 10,000+ users in
11 countries




Acceptance towards remote work readiness
has dramatically gone up during pandemic

Customers and businesses want a better
connect for instant results

Users want solutions that can be used on
various devices and in different places




CRUX LX FOR GLOBAL OFFICE COMMUNICTIONS E:.U'Scsrn&llfy)é#ggs

JUMP START YOUR OFFICE
ANYTIME, ANYWHERE!




CRUX VX FOR INSTANT CALL CENTRES S\.JSCI'IIX Labs
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A MISSED CALL IS A
MISSED BUSINESS
OPPORTUNITY

e

FA0
==

Music On Call Transfer Call Forward Busy Lamp Parallel Ring 3 Way Ring Group
Hold (Attend/Blind) (All/Busy/No Field (BLF) Conference (Dept Hotline)
(MP3 Music) Answer)
A ) |——\ < &
" Crux Labs \\K \ @ QD @ g =
Prefix and Call Pickup Voice Call Detail Voicemail Personal Day Night IVR (Auto
CallerID (Group / Recording Report (ToTel Set/ Auto Mode attendance)
Display Direct) To Email) Attendance
| 17 =< mm- CN’::AA_-%E
e o 08 \ ] =
Y. Y = Fax i -
-4 (7 4 ~ #
L g
Call Queues Voice Video Call Fax to Email Paging SIP Door Dial Plan DISA
(ACD) Conference (coming soon) (PDF) (All/ By phone with (for outbound (Control by
Bridge Group | Direct) Camera call) Password or
Caller ID)
Al B
N % © o il E
Remote SIP SIP Trunk Instant Phone Book Web 2.0 Backup and high Firewall
Device connection Message (LDAP /| XML) Admin Page Restore Availability (Iptable)
(I0S/Android)  (Vialntemet)  (coming soon) (coming soon) (coming soon)
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VOICE PORTAL
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Uptime

System Last Rebooted

3 weeeks, & days, 21 hours, 32 minutes. 33 seconds. ago

Load Averages
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(o’ Crux Labs

WiFi PORTAL o

« & @ Notsecure | crux-bo'r

c ‘@ Pr Crux LX WiFi Portal
& Dashboard
JI‘ & Setup ArcessPoint
= Config IHCP
. B Ll Wireless Chent is UP

all Sedl s Clign

. -l Sedup 3G Dongle Wirgless AP is P

Crux Labs © Advanced MW Conig
Simplifying Technology

nih Wirsless AP & y 1 W e L Y e r AP
U SIP Security Config Both Wiraless AP & Chent are UP If Wireless Client connects, it wil take precedence over Al

& Change Passwond

) System Wireless AP Information Wireless Client Information
Interface Name wiand Connected To
IP Address 102 168 451 AP Mac Address
Subiret Mask 55,255 2550 Bilrate
Mac Address bE3Teb1ced 55 Signal Level
- Fraguency

Interface Statisfics

Ricenvad Packels G205440
Recened Bytes 951481249 (907 4 ME)

Link Cuality

Transfarred Packets 9505671
Transfarred Bytas JMBEXH1 (3038 kE)

Refresh

Powered by RaspaAP WebGLUI




REALTIME DASHBOARD
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Total Calls

¥,

PERFORMANCE REPORTS

Logout

Number of Received Calls: 1166 calls
Number of Answered Calls: 868 calls
Number of Unanswered Calls: 0 calis
Number of Abandoned Calls: 298 calls
Number of Transferred Calls: 0 calls
Unanswered Rate: 0.00 %
Abandon Rate: 25.56 %
Search:

Avg Wait | Avg Talk
00:00:27 00:01:10
00:00:04 00:01:02
00:00:06 00:01:47
00:00:22 00:04:04
00:00:36 00:01:34
00:00:17 00:00:50

Max Callers % Answ % Unansw
2 56.67 % 4333 %

1 95.45 % 4.55%

1 93.55 % 6.45 %

1 61.36 % 38.64 %

1 20.83 % 7917 %

3 77.02 % 22.98 %

SLA

SS %

9545 %

93.55 %

61.36 %

20.83 %

75.07 %

Distribution per Hour
Answered/Abandoned per Hour (OUtbound)

B Answered
B Abandoned
O 08 0 4 0 8 SR D 8 8 8 8 o A Sh 0
Service Level
L1
o®
*‘)
o
)
o o b-t‘ &st‘ 1.5¢‘ cb"‘ 0,,4‘-‘ 0¥ ¥
& e e Sl e & T LV o\‘p
< P T R I o

& Aownload
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AUTOMATIC CALL
DISTRIBUTION (ACD)
Queue management
on Crux ensures calls
are routed to the right
agents automatically

p. 4

CALL RECORDING
Record calls per your
needs, and empower
agents to deliver a
great conversational
experience

CALL CENTRE

.
el

AUTO ATTENDANT
Crux IVR & Time
Schedules ensure you
are available to your
clients when and how
you require, ready to
address their needs

OPERATOR PANEL
Live dashboard
allows supervisors to
stay on top of things
and take charge if
and when needed

LIVE CALL TRANSFER
& CONFERENCING
Transfer call or loop
in other colleagues, to
close deals quickly

INSIGHTFUL CALL
REPORTS

Gain insights about
call and agent
performance to
improve productivity
and conversation
outcomes

)
L SO

[ /7

CALL TRACKING &
MONITORING

A missed call means
missed business.
With Crux, you are
always connected
and never miss a
business opportunity

=

CRM INTEGRATION
Use Crux open
platform to connect
to popular CRMs for a
truly omni-channel
experience

E}J“)Crux Labs

Simplifying Technology
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MULTI-LOCATION

SALIENT FEATURES OF CRUX IN A
CROSS-COUNTRY SETUP

REAL-TIME DASHEOARD
OPERATOR PANEL

= Call Centre agents and office staff share
same phone lines, hence optimized
usage — lower phone bill (cost-)

- Agents and office users can be located
in office or remotely at home (sales++)

CALL ANALYTICS & REPORTS

QUEUE STATS - Supervisor can access live dashboard
and run reports from office or remotely
MONITORING =
= I « Either Crux can be monitored and
: E managed from anywhere (cost-)
= When any employees call a Malaysia or
Singapore number, the call is routed via
;V':',F';_I?ELUTER Crux in Malaysia or Singapore office
respectively — hence, always a local call
(cost-)
)
@f?@ = External callers in the two countries can
) call local number to reach staff in either
o of the countries (cost—, sales++)
{54 &
A0 Vol + All calls are recorded and recordings can
PORTAL be accessed from anywhere - useful for
—~x coaching and training agents and staff to
~ o improve client experience (sales++)
oe = Crux automatically routes calls based on

a time schedule and a calendar (sales++)

STAFF AT HOME
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TESTIMONIES

<
W

=}
. \ . 3
Aik Boon Chua k y Ryan P. Chioh o Jason Ong
“Crux provided us flexibility to route support “Crux has been one of the wisest technology “Our Crux unit supports three of our affiliated
calls between our centres globally, that helped decisions made by my business. It has helped start-ups due to its flexibility. We have setup
us optimize customer support effort and lower us increase our sales, significantly reduced our new locations and new hires with ease. Rohit
our spends on cross-border phone calls” telecom costs and improved staff productivity” has been most professional, helpful & patient”

{#*FarEastFlora.com’® d DIABETES e e INFORMA Yoses—

) .
SINGAPORE eaen SChOIOJ SOLUTIONS ON'D
autism
T [P [} MARANATHA o
/N TOUCH association - ACCOUNTING CELICO m
i (SlngClpOl’e) SERVICES Connecting Science & Lab H]” II
| T 9?&‘3,5.%%“1
,3 . novate CLAY STATION @PEX THERMOCON PVT LTD. m Nl | B oo
pCloudymm solutions An 180 9001 : 2008 Certfied Company \g@'ﬁ EDUCATION CAMPUS*

WORKS GLOBALLY ACROSS INDUSTRIES 10,000 USERS IN 11 COUNTRIES WORK FROM HOME SOLUTION




DIABETES SINGAPORE

BEFORE

8 analogue
phone lines

3isolated
branches

SINGTEL
ANALOG

%

SINGTEL
PUBLIC
INTERNET

no call no auto-call
distribution

attendant,

capability DDI, voicemail , expensive

charged calls
between

branches

(=) e

.
=)
SINGTEL PSTN

NEC EPABX | E
ANALOG PHONE
lﬂ INSTRUMENTS

=

DIGITAL DEVICES LIKE LAPTOPS,
MOBILES, DESKTOPS

=== 1
SINGTEL ONT

AZTECH ROUTER

LEGEND

Jurong Centre Branch Setup (Before)

Isolation between Digital (WiFi/Internet) and Analog (PSTN) technologies —  DIGITAL

ANALOG

AFTER

access to IVR, voice
mail, call
management

single number to reach
any branch

access to call
statistics &
responsiveness

zero cost of solution
offset against savings

freedom to make &
receive calls
anywhere

free calling between
and in branches

improved collaboration and
distribution channel integration

L

QJSCrux Labs
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“I had a very specific need for a
telephony system for my organization.
The only available solution was Crux
LX. It turned out to be the most cost-
effective solution as well as easy to
install and configure. Its functionality
is far outstanding and there is no
comparable product in the market. It
has significantly enabled my business
to increase its distribution reach.”

Venkatesh Narasiah
Executive Director
Diabetes Singapore

d DIABETES
SINGAPORE

IE

= ')
~~— ——
CRUX LX CRUX LX
% WAN PORT 2 —
SINGTEL SINGTEL SIP| INTERNET
ANALOG SERVER _E
OVER VPN
CRUX LX
WAN PORT 1 =

SINGTEL SIP VPN

ONTPORT 2
ek SINGTEL SIP VPN

?
R - B
ONTPORT 1
SINGTELONT  |NTERNET WAN B

SINGTEL AZTECH ROUTER
PUBLIC
INTERNET

Jurong Centre Branch Setup (with Crux LX)
Fully Digital (WiFi/Internet/Telephony) technologies

NW SWITCH
CONNECTED TO
AZTECH ROUTER

SIP PHONE

ll]@ INSTRUMENTS

DIGITAL DEVICES LIKE LAPTOPS,
MOBILES, DESKTOPS

LEGEND
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Freshworks, Zendesk, ZohoCRM

WhatsApp, Skype
Telecom ISPs with UCaa$S

Panasonic, Grandstream

3CX, RingCentral, 8x8

Avaya, Genesys, Sangoma

Functionality

CISCO ® SANGOMA
Panasonic © cranostrean

éi knowlarity
SyDey A @ twilio

HUAWEI

-
D-Link
ig Networks for People

Buildin

F::ATINET S ao)) .
atcom
A 4

ALCATEL invoxia DrayTek
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.
Crux has an intuitive user-friendly interface
designed to make the process simple and easy

to understand, use and manage

»

Crux breaks free from the expensive SaaS
notion of per user monthly pricing and in turn
lowers the monthly phone bill by up to 80%

O

Crux merges the benefits of on-premise security
with conveniences of cloud, keeping phones and
call data secure and protected from hacking

L]
Crux can be used across multiple devices such as

smartphones, tabs and laptop computers and
connects users agnostic of their location



Auto Attendant (Working / Non-working Hours)
Call Forwarding, Transfers & Conferences

Call Detail Records & Call Recordings

Unified Communication, Voicemail, Fax2Email
Add Extensions or Users

Built-in Storage (up to 16,000 hrs) & IP Security
Third Party Integrations (CRM, RoboCaller, etc.)
Auto Call Distribution & Call Queues

Work from Home (Remote Users)

Individual User Customization, Personalized IVR
Built-in Broadband & Mobile WiFi Router
Linkup Multi-Location Phone Lines and Users
Realtime Dashboard & Call Analytics

Skills for Maintenance

Time to Deploy

Total Cost of Acquisition (USS)

Communication Device

TDM PBX

X
X

Required

Days — Weeks

>S$2500

Instrument

IP PBX
v$
VS
v'$S

VS

X
X
Required
Days — Weeks
>S$5000

Instrument

PBX on Cloud
v$
V'S
VS
V'S
V'S
v'$S
V'S
v'$S
VS

X
X
X
X
Required
Hours

> S$20 /user /month

Instrument or Softphone Instrument or Softphone Instrument or Softphone

Crux LX

Co pCrux Labs

Simplifying Technology

Crux VX

Do-it-yourself

30-mins

> S$$1,499 (one-time)

Do-it-yourself
60-mins

> 5$9,999 (one-time)



SOLUTIONS

100 Extensions, 30-Ch Licenses
SIP30 Line, DID Rental, Call Mins
Hosting or Hardware Cost
Softphone Apps (i0S, Android)
Auto Attendant (Multi-Level IVR)
Auto Call Distribution (Queues)
Realtime Dashboard

Call Analytics & Visual Reports
Listen & Whisper Modes

Day & Time based Call Flows
One-time Setup Cost

Annual Support (excluded)
Choice of SIP & DID Vendor
Administration Portal with RBAC
Per MONTH Per USER Cost
Total ANNUAL Cost wo support

Total ONE TIME Cost

3-yr Total Cost of Ownership

G- Crux Labs

. \J-) Simplifying Technology

$7,200
$200
$7,699
v

v

v

$0
20% of ONE TIME

v
v
$0

$2,400

$14,899

UsD 22,099

FEATURES CRUX VX “ STANDARD 8X8 X2 OC BUSINESS INFLUENCER PREMIUM

$123
$1,200
$70

v

Vs
Vs
N/A
27.5% of ANNUAL
v
X
$13.93+

$16,717+

Ring

$3,499

$150

$0
v
v
v
Vs
Vs
V8
Vs
N/A
N/A
X

X

$36.49++

$43,788++

8x8

$2,500

$150

S0
v
v
v

V'S

V'S

V'S

V'S

N/A
N/A
X

X

$26.50++

$31,800++

BEST PRICE PERFORMANCE

AVAYA exotel
82,495 $100++
$350 $150++

S0 $0
v v
v$ v
v$ v
Vs X
Vs X
Vs X
v$ X
N/A N/A
N/A N/A
X X
X X
$28.45++ $2.50++
$34,140++ $3,000++

)

$750
8150
$0
v
v
v§
Vs
Vs
X
Vs
N/A
N/A
X

X

Crux Labs

Simplifying Technology

ope .
ﬁg knowlarity

$9.00++

$10,800++

N/A N/A N/A N/A N/A N/A
UsD 50,151+ USD 131,364+ USD 95,400+ USD 102,420+
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*  This comparison assumes a deployment with following parameters
= 100 users (or extensions)
= 30-channel concurrency (sum of simultaneous internal and external calls)
= 30 licenses for call center capabilities like Realtime Dashboard & Call Analytics with Visual Reports
» 30-channel SIP trunk with 30 DIDs rental and call charges assuming minimum of 2,000 call minutes

* Note on Annual Support
= Support cost is indicated where available. Since it was not conclusive for most operators, it has not been included in comparison

+ Legend
v' means the feature is standard and its cost is included in the comparison
v S means the feature is not standard, and its cost is unknown, hence excluded in the comparison
X means the feature is not available and its cost, if any, is excluded in the comparison

*  Note about Crux Labs
= Crux VX is a one-time purchase product with perpetual licenses — that means, once bought, it is free to use for life for the said number of users
=  Crux VX has no per user or per month or per annum costs to it, but for the comparison, the SIP, DID & Call Costs are used as ANNUAL Cost
=  Crux VX support costs $2,979 (20%) per annum or $7,449 (50%) if pre-paid for 3 years

* Note about Exotel and Knowlarity
= Both seem to have a lot of variation in costs as published on their website and actual costs paid by their customers for the scenario being compared
»  For this comparison, we have used the published prices on their websites as minimum amounts, though customer reports indicate they are higher
»= Both of these operators are required to make two calls and use a bridging mechanism to enable a single call, incurring higher call costs

*This was a complex comparison as all operators bundle different set of users, concurrency, feature sets and some include calling minutes as well. However, they do not publish breakups, nor do they
publish prices for optional add-ons. Hence, in order to make this comparison fair and easy for clients, we are sharing our approach and underlying assumptions that were made to make it homogenous.



SME SIZE

“Savings are usage dependent

COST OF SOLUTION

1-10 PSTN LINES /ISDN2 / ISDN10 / EPABX

Make and receive calls only when in office
No collaboration features

Missed business due to missed customer calls
Low productivity due to lack of collaboration
Missed opportunity to improve staff effectiveness

Business does not miss any calls anymore
Remote working capability with same phone lines
Best of both worlds — low cost and highly efficient
Efficiencies due to migrating from ISDN to SIP
"30-50% Cost savings in monthly telecom bill

Crux LX starts at S$1,499 + service charges
(Optional) Up to 20-channel ATA or Gateway
(Optional) IP Phones and networking equipment

Typically between 6-18 months

ISDN30 / ISDN60 / EPABX

Make and receive calls only when in office
Few or nil collaboration features
Grossly underutilized resources

Missed business due to missed customer calls
Low productivity due to lack of collaboration
Missed opportunity to improve staff effectiveness
Paying high rental for old ISDN lines

Agents and supervisor can work remotely

Cost savings by migrating from ISDN to SIP
Remote working capability

Best of both worlds — low cost and highly efficient
“30-80% Cost savings in monthly telecom bill

Crux LX starts at $$4,999 + service charges
(Optional) Up to 20-channel ATA or Gateway
(Optional) IP Phones and networking equipment

Typically between 6-12 months

E.;JSCrux Labs

Simplifying Technology

ON-PREMISE / SAAS PBX / UC/ISDN

Typically agents and supervisor are co-located
High cost of acquisition and ownership (on-prem)
High 2-year / 3-year total cost of ownership
(SaaS)

Incremental cost per feature and limited options

High cost of sales and support

Heavy investment in equipment and infrastructure
Ineffective utilization due to per feature and per
user costs

Agents and supervisor can work remotely

One time cost of acquisition, No recurring user fee
Choice of operators and costs savings on call
rates

Convenience of SaaS & no infra despite on-prem
"30-80% Cost savings in monthly telecom bill

Crux VX starts at $$9,999 + service charges
(Optional) Up to 30-channel ATA or Gateway
(Optional) IP Phones, headsets, nw equipment

Typically between 3-12 months
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BEST IDEA AWARD

Nanyang Business School 2018
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B 2018
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TOP100
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Singapore Based Crux Labs Launches Smart
Router Platform for Unified Communications
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How a Pocket-sized Device Solved
Telephony Issues for Diabetes Singapore

Why did Diabetes Singapore deploy an open source powered Crux LX to
tackle its telephony challenge, and what can we learn from this experience?

iabetes Singapore (DS) is a
D Singapore-based non-profit
organisation. Its mission s
10 raise awareness and to provide
education, counselling and support
to people with diabetes, and to their
families and the community, in order
to empower them to lead a healthy
and productive life. It is headed by
Venkatesh Narasiah, executive director,
whose vision is to run this organisation
on commercial principles while keeping
the non-profit motto alive.

The symptoms

Like most health organisations, the
telephony sewp of Diabetes Singapore
(DS) included a mix of PSTN lines
(eight phone numbers), one mobile
number across three branches and one
mobile van. As individually numbered
phone lines were difficult to advertise
and remember, managing this telephony
infrastructure was a challenge at times.
Customers would often get confused
between multiple lines and locations.
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The team at Diabetes Singapore

For Internet access, Narasiah’s team
was using isolated digital public
Internet lines, which were distributed by
a router to the team members’ different
devices in their branch offices. There
was no volcemail or auto attendant/IVR
(Interactive Voice Response) system

for support. Calls between branches

The diagnosis

Session Initiation Protocol (SIP) phone
lines was an option DS was looking at to
unify the telephony across locations (for
a single call-in number, internal dial-in
across branches, and DID or Direct
Inward Dialling for key external-facing
staff members).

Diabetes Singapore approached the
large SIP line providers in the country but
none of them were willing to take up an
end-10-end solution based approach. They
were willing to only supply the SIP, while
the implementation needed to be done
by any vendor of DS’s choice. But there
weren’t many implementation providers
to choose from and the cost implications
were also very high. Besides, these
vendors too were not willing to provide
a one-stop solution but wanted to
implement the solution in phases, starting
with the headquarters and going on to
explore how the branches could be linked
to the headquarters’ telephony system.

The medication
Around this time, Narasiah happened
to meet Rohit Gupta, who was heading

required placing external calls. Crux Labs. Gupta was seeking customers
2
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Table 1: A comparison of Crux LX with other telephony solutions

{This chart and data is provided by Crux LX)

who would try out his innovation — Crux
LX, a device smaller than 7.6cm (3
inches) and powered by Raspberry Pi!
Gupta’s pitch to Narasiah was that Crux
LX would cost less than half of what
other vendors had quoted, and more
importantly, he would ensure an end-
to-end integrated solution with minimal
disturbance to the team. Gupta offered
that In case the sewp did not deliver,
Crux LX would be decommissioned
and taken back, and the telephony
instruments would be redeployed.

To seal the deal, Gupta shared a
chart (Table 1) comparing his solution
with others in the market.

For voice communication, Crux LX
acts like a SIP server. To connect with
this server and start speaking, you can
download any SIP client application

Few days. Darys = Weeks

Ready %0 use
* & %
x / o
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>$2000 « 2
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Self Senvice

or softphone application that allows
you to input three key data points—
extension numbers, passwords and the
IP address of Crux LX. The people at
DS preferred to use desk phones at their
centres; hence, they installed additional
switches to connect wired IP phones.
These three data points allowed a SIP
client to register with Crux LX, and
employees could then call one another.
Crux LX uses open source software
and hardware components for its
product development, It is capable of
forming a closed loop communication
amongst a group of trusted devices over
the Internet. DS used this to connect
its centres at different locations across
Singapore—Boon Keng, Jurong and
Bedok. Multi-location interconnections
involving a large number of users at

each location were done via an Inter-
Asterisk Exchange setup that was
supported by this system. When deployed
in this configuration, a company’s New
York office can call its London office

as though making a call within the

office, though it will be routed over the
Internet. This can be made secure by
using VPN software.

DS employees can now connect 1o
the Crux LX device in their office even
when they are not in the office but are
connected (o the Internet. They can make
and receive calls even from outside the
office, as though they are in the office.
With this device, the staff at DS can
now enter three-digit numbers to call
colleagues across locations and mobile
vans without incurring call costs.

The side effects
The deployment at Diabetes Singapore
was the first end-to-end implementation
by Crux Labs in Singapore. Hence there
were some specific issues since the
network setup was new. All of these were
debugged—the setup was complete in two
days and went live across all locations.
New installations with the chosen SIP
provider now take just 15 minutes!
Challenges also emerged when the
setup went live. DS’s Internet subscription
didn't provide the company with a static
IP address; hence, whenever the router got
restarted, the IP address would change—
and require a reconfiguration of the setup.
Narasiah is now getting a static IP address
to eliminate this issue. Plus, whenever
the Internet bandwidth at the branches
fluctuates, it causes a temporary dip in the
quality of the calls.

Hale and hearty

Currently, Narasiah's team is processing
about 400 to 500 calls a week, and delays
resulting from calls having to be routed
through an operator are gone. Narasiah
expects the investment in Crux LX to
pay back in 12 to 18 months, depending
on the usage! F"JO
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Figure 2: Overail DS setup with Crux LX

The author is a technology journalist at OSFY.

woww.OpenScurceForl.com | OPEN SOURCE FOR YOU | OCTOBER 2018 | 23



I
§

\

MAKE IN INDIA

STARTUP ZONE

Crux LX: A Unified
Communications Platform For
Small And Medium Businesses

PAROMIK CHAKRABORTY

Communicalion is an integral part
of business operations. At pre-
sent, not only large businesses
and enterprises but, small and medi-
um-scale businesses (SMBs) serve from
geographically-distributed regions,
requiring investments in digital com-
munication methods. To bring to them
a cost-effective, user-friendly and
2asy-to-maintain connectivity solution,
startup Crux Labs offers Crux LX.

Problems that Crux LX
addresses

Rohit Gupta, founder of Singapore-
based Crux Labs, noticed the lack of a
scalable and cost-effective on-premise
connectivity solution for SMBs. Solu-
tions that exist were majorly analogue-
based, requiring hardwiring. These
were difficult to install and cumbersome

-

CMLX

to maintain. Wiring and installation
required high charges for cables and ser-
vice. A bigger problem came when users
had to shift base, which required them
to follow the whole Herculian process
all over again. Digital solutions, on the
other hand, are expensive.

Gupta says, "Big enterprises have
perks like work-from-home or geo-
graphically-distributed and connected
workforces. They have made invest-
ments in communication technologies
accordingly. But, that level of invest-
ment is difficult for SMBs.”

While connecting with some busi-
nesses who belonged to their target
customer category—companies with
fewer than 100 employees—Gupta
realised that the existing challenges
were multifold. He also found that pri-
vate branch exchange (PBX) vendors
offer analogue-based solutions from
big brands, starting at about ¥ 60,000

0 65,000 and higher for more than 50
users. When asked for IP-based digital
solutions, these vendors quote about
SG$ 8000 to SG$ 10,000 (X 403,000 to
¥ 503,000 approximately)—price range
that does not match the economies of
scale for SMBs.

In addition, these solutions lack
scalability and simplicity. Most cater
to a limited number of users (30 to 50),
which cannot be expanded further.
Therefore as businesses grow, they
may have to invest in whole new setups
once again.

Gupta mentions that the best alter-
natives so far—cloud-based IP commu-
nication solutions—have their own set
of challenges. He explains, "Although
these solutions do not require any
upiront capital, subscription rates
draw an expense almost equivalent to
expensive on-premise IP-based solu-
tions. Within a span of two to three
years, the cost point becomes similar,
failing to serve the purpose for SMBs.”
Crux Labs wanted to address all these
issues at once.

Crux LX architecture

Most of today’s connectivity, espe-
cially in tier 1 cities, runs through
fibre cables, eventually channelling
voice-based signals over the telephone
and network data over the router. Crux
team wanted to create a platform that

SIP Securty
Graphical Interfaces
Appication Give Layer
MQTT Messaging Broker
Support for Node JS
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Benefits and ROI—A customer’s feedback
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ELICO Ltd deployed Crux LX lact yeer in all three officec in Indie—Hyderabad, Chennai and Myzore.
Ramezh Daia, managing director, ELICO Lid and ex-chaimman, Confederation of Indian Industry (CH),
cayz, “We were uging Siemenz PAZX for more than 15 yearc. Over the yeare, we expanded and Sere

hall with the e PABX was

new colutions.

About the
sfter inctallation.”

The major exizting
expandability and cerviceability becauce of age. And, mmdemmm:!becmofeoadoﬂw

“Deploying Crux LX iz beneficial becauce capial coct and cetup @ime are much lower and
maintenance cozt iz neglighle. We uce Google Mech wirsless infractructure, and integrating Crux LX
to it wae quite cheightforward. Since everyone usec celiphones
me-louhoneoﬂmlbmeo iz greatly reduced. Expanzion of the colution ic slzo esay.”

Datla menfionz, “The ROI ic immediste. A fraditional PABX for 50 or 100
linee cocte & lot of money. With Crux solution. both can coexict. There are no addional coete involved

theee daye, tic acceszible to &, and

can route call data through the router
and land directly to the smartphone
instead—all as an on-premise solution
instead of a cloud-based one.

“Our product is basically a wire-
less router that performs telephony
and IP-PBX operations. The idea is
to have a router that can utilise and
analyse all data without having to wait
for it to reach the cloud or depend on
the Internet,” says Gupta.

Crux LX is designed based on open
source resources. Software setup is
Linux Apache MySQL PHP (LAMP)
architecture with MQTT messag-
ing broker and built-in support for
Node.js. For hardware, it uses Rasp-
berry Pi as the base board and Broad-
com processor. Avnet and Element14
are the supply partners for Crux Labs.

The platform can be operated using
any compatible open source mobile
application (like Zoiper and GSWave)
available in Apple's App Store and
Coogle’s Play Store. It features voice
calls, conference bridges, voicemail
and many other useful options.

One Crux LX unit can enroll up to
250 users and support 20 concurrent
conversations. Users can pair multiple
Crux devices, even across geographies
over the [nternet, to expand user sup-
port and create an internal network.

Gupta adds, “We are in contact

with some of our partners who have
their applications on a cloud service
(like Amazon Web Services) and are
exploring to bring those applications
on top of Crux LX platform. This will
create a full-scale on-premise appli-
ance for them without any depend-
ence and expenditure on cloud, or any
additional setup.”
Overcoming technical barriers
Picking up pace in telecommunica-
tions science and finding a solution
unaffected by today’s digital clutter
were the first set of challenges Gupta
had to face. Initially, the solution was
planned to be manufactured in India,
with the team following up some
factories and gathering estimates. He
says, "Cost points quoted by factories
were prohibitory, costing almost T 20
to 30 million for the production pro-
cess, which had to be paid upfront.”
Taking an open systems approach,
the team was able to manuifacture the
product at a much lower cost.

Team Crux overcame most chal-
lenges with the help of Board of Advi-
sors, which comprised family members
and friends who were also experts in
different fields of operation, including
technology, business strategy, market-
ing and extemal com-

munications.

Crux timeline

The idea of Crux
LX was conceived
in October 2016.
Towards the end of
December 2016, the
team had built a cov-
erless prototype after
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consultation with

advisors and some small businesses.
March 2017 marked the start of Alpha
launch, with one of the team’s clients
based out of Singapore.

The following April, the first official
unit of Crux LX was brought to life. The
period from July 2017 to September
2017 marked the product’s Beta phase,
where the solution was deployed to
the first Indian client, ELICO Lud, a
Hyderabad-based analytical instru-
ments manufacturer.

In March 2018, Crux LX was reg-
istered with Info-communications
Media Development Authority (IMDA)
Singapore. It has been trading in the
open market since, and has achieved
authorised vendor status for Singtel,
Singapore.

India connect and roadmap
ahead

Crux Labs is set to open an office in
Bengaluru, India in another six to eight
months. With expansion plans, the com-
pany is fine-tuning its business opera-
tions by involving digital technology in
areas like CRM and accounting, among
others. The aim is to create a strong
foothold among the Indian SMB chain.

However, Gupta foresees a couple of
challenges. First, especially in tier 2 and
tier 3 cities, lack of proper smartphone
and basic resources with a large number
of users may hinder the user experience.
Therefore the company will start its ser-
vices with tier 1 cities initially.

The second challenge lies in the
lack of proper supplier and distributor
chain for SMBs, like those available
for big enterprises. The strategy is
to deliver the products initially and
slowly create a distributor chain.

In the long run, Crux Labs plans
to reach out to the consumer and
domestic segment as well. For that, it
will scale down Crux LX into a more
compact and plug-and-play form factor
at cheaper cost. It will also venture out
and expand into other industries to
provide solutions across different ver-
ticals. For instance, the team is work-
ing on call accounting technologies to
enable per user billing and call analyt-
ics, which is useful for hotels and other
commercial entities. It is also looking
into VSAT voice communication that
can be used for maritime communica-
tion, or in remote areas.
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“'cKSTA 'TE' Simplifying Technology

Explore Start a project RICKSTARTER Search Q  Signin

All-in-One Wireless Router for Your Home and Office

Meet Crux LX - Get rid of wired
phone instruments, cordless

phones, wires, answering

machines and intercom

www.crux-labs.com

Created by

Rohit Gupta

45 backers pledged S$ 14,584 to help
bring this project to life.
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A look at where we want to go in the next few years |
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