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Very beginning

Started at 2013 with ETS E N §

Le génie pour l'industrie

Replace old Nortel VoIP PBX C51000
More than 1500 Avaya phones
Requirements:

(@)

o O O O

Open Source

Scalability

Virtualization

Multi-level management (admins, users)
Gradual migration process

CLusTerPBX"
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Challenges

Three protocols: SIP, UNIStim, SCCP
Unified management

PBX features

No single points of failure
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Platform design

OpenSIPS

Asterisk PBX features

Asterisk SCCP/UNIStim gateway
Admin web-interface (Rails + Ext)S)
REST API

Provisioning

Monitoring and alerts (monit)

G CLusTerPBX"
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Provisioning
via HTTP

SIP phones

Floating |



frmopuL s

OpenSIPS roles

Registrar

Proxy

Load balance
Presence server
PSTN SIP trunking
Calls Profiling
Exceptions handling
Security

G CLusTerPBX"

| PSTN GWs i

1 pm——————— =N e

| | | Asterisk | | |

' @@@ 1 | scep/ } ! : }

! :

,,,,,, o I UNIStim '« > |
|
|
|
|
J

|
| I
Dynamic routing I SCCP. UNISti
| S | | , im phones
i e o s s, i
,,,,,,,, . _ | AJAM /
| Routers = e 1 1 \ /
(Gpensips 1 !/ ittt B . PVOV‘ST‘;’;';”Q
- I [ L I via
I | | Management Interface :4 -
| & ! ! Database | |
o ‘ —
o ! . g
Floating IP | } : | } E — |
(Heartbeat) I | | I | | System Admins
\__| . U
. - - TTTTTTTTTTT T TTT TN
— ¥ @g@ | T XMLRPC ME T o // \
| | ~_ 7_N‘ Asterisk | Y
| T'\\ | :‘7/ AJAM /‘
* — | j
N, TSP \ ! /
\\ J : Provisioning
AN ! | via HTTP
N I G
I
AN |
. \
sIP_ ,
.
. |
\ | ™
~— : \\
-
T Direct RTP
/
v S
|

|
|
|
|
|
|
1



frmoouLis G CLusTerRPBX”

None-SIP devices via OpenSIPS ...

interface -
“ Create user with SCCP}'\

e Management 0= ﬁ UNsumdevice g@

L
— ‘N

-
-

e OpenSIPS proxy =TT ST T system aomin

[
Generate permanent user location \

® Sha rlng presence state With Asterisk SCCP/UNIStim 1P/

7/

— -

Asterisk SCCP/
/’ UNIStim
&
\
N\ Caller
~

_\ —
Active watcher to
SCCP/UNIStim
device
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REGISTER Asterisk VM
SUBSCRIBE avp_db_query ODBC
NOTIFY
P Phone Perl module \ . :‘

Presence

'. ~ |
N —
e RLS and xcap for Avaya phones _ \ 2~ °A
; 7 T ~ ’Get email template”  » / S
e Call pICkUp / ' S and 110n I [ K \
e MWI (Message Waiting Indicator) [ Mipublish N\ 0 HTTPPOST |
\ \\ ’ -~ —_— \ / /
N4 i -,
\ ~ /\.M // ~ -—
— H\_‘ ‘,

SMTP APl server




Remote attended x-fer and Asterisk challenge

Call-ID: Alice . ]
chan_sip

a
o
®

0
2
REFER S]
Replace: Bob o
(o
Rejected!
Channel with Call-ID
Bob not found

Bob
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@ f @ Bob
Ca ll ﬂ.OW INVITE Bob@domain.com | | LB select

Asterisk
J

Store
Asterisk IP

J

INVITE Bob@1.1.1.1 Dialplan +
Realm: domain.com AGI

INVITE Bob@domain.com

Lookup Bob
<

INVITE|Bob@2.2.2.2

Carl

INVITE|Carl@domain.com
Get Asterisk

P

INVITE Carl@1.1.1.1
Realm: domain.com

INVITE Carl@domain.com

<
INVITE Carl@3.3.3.3
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Challenge : MySOL

e MySQL cluster
e MySQL Master/Master simultaneous write.
e MySQL Master/Master active/passive



Testing with SIPP

e Call flows (register, call, presence)

e Stress tests.
e OpenSIPS benchmark

Call-rate(length)
2.0(10000 ms)/1.000s

Port
5060

Scenario Screen
Total-time Total-calls host
1144 10.130.8.20:5060(UDP)

2 new calls during 1.004 s period

24 calls (limit 60)

0 Running, 90 Paused, 9 Woken up
11 dead call msg (discarded)

3 open sockets

INVITE
100
407

INVITE
100
180
183
200
ACK

INVITE

200
ACK

Pause
BYE
200

AANANANT AA

Messages Retrans Timeout
[¢]

1144
1122
1142
1142
1164
924

0

1141
1141
1125

1125
1125

1125
1104
1104

rate ---- [q]:

ST

Change Screen --

1 ms scheduler resolution
Peak was 28 calls, after 20 s

353 out-of-call msg (discarded)

[CRCoNONoNoNoNo NN NG

o

0 0
0 0

Soft exit ---- [p]:

Unexpected-Msg

0
0

0

Pause traffic

608.01 s

INVITE
180
200
ACK

INVITE

- 200

ACK

INVITE

- 200

ACK

BYE
200

CrusTerPBX"™

Scenario Screen [1-9]: Change Screen --

Total-time Total-calls Transport
1159 UDP

2 new calls during 1.001 s period 1 ms scheduler resolution

Peak was 34 calls, after 44 s

0 Running, 92 Paused, 7 Woken up
8 dead call msg (discarded)
4 open sockets

Messages Retrans Timeout Unexpected-Msg
1159 0

1159
1159
1158

1158

1158
1158

1138

1138
1138

1138 (0]
1138 (0]
1138

Sipp Server Mode
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ClusterPBX v2
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Multi-tenant platfcrm ClusterPBX V.2

PSTN Providers : DNS provu:ler
| | } NN
e ) NAPTR | s E
A SRV !
| N
Dynamic routing
,____;____\ i e
| Routers |
”Bpensaps .
I e
Mana ement Interface
! [ | Database & NAPTR
1 =§> @ | | — g SRV
M— b > 4@
B E
| E Admin, resellers,
clients and u

e DNS NAPTR/SRV management
e Asterisk as RTP proxy
e Asterisk has problem with DNS SRV
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Management
e Multilingual
e Multi-tenant

OpenSIPS Ml and Asterisk AJAM

Admin -> resellers -> clients -> users
Domains client.reseller.tld

G CLusTerPBX"

-
QMDDUI_IS
Sign in

Language

\ English g

Email

admin@clusterpbx.ca *B

Password

‘ G Sign in with Gmail |

Forgot password?
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Top level : admin

Access to any sub level
DID management
Provisioning templates
SIP trunks

Routing rules

],
cisco

>0 Mitel digiumi

Logged in as clusterpbx.ca (Root Modulis)

CLusTerPBX"

\<:<\ | Resellers page

& ° | 2. AddReseller fi Delete Reseller #F Edit Reseller ¢ Logi ‘x | Q Search

MODL 1 Reseller Realm « Email Discount (%) Balance Language
Q Home modulis.clusterpbx.ca sl nedul 0 -$46,131.20 English
£ Resellers ntek ca e miek ca 0 -$40.00 French
B Clients avancie.clusterpbx.ca ek mingS wanci com 0 $300.00 French
g Users genilan.clusterpbx.ca ganilanress benGpenilan s 0 $0.00 French
|| Call Details csur.clusterpbx.ca csurgmodulia o 0 $0.00 French
oD test.clusterpbx.ca damn remalenfimodule o 0 $0.00 French
'&3 ENIR; canfone.clusterpbx.ca win s o ie.com 0 $0.00 English
Q Provisioning Templates 1b3.clusterpbx.ca wopgiEdca 0 $0.00 French
| Active Calls nnadeau.clusterpbx.ca rnadaa sk ilgooeionee @ 0 $0.00 French
B Phone models
|| SIP Trunks

. Destinations
s Destination Rates
;: Reports

éb Settings

“ Sign out

AVAYA QPolycom NERTEL snom Yealink asstra

Gisen

s W e N e
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Resellers level

Logged in as ntek.clusterpbx.ca (Lepage Jean-Sébastien) Admin >L HosnllerJ

“I Notice
‘ S u b - | eVe I r ' l a n a ge m e nt © This page contains the list of all client accounts. You can add, edit and delete clients from here. To view a client's wel
£ Home ; ’ - ;
o e 8 esmnny 2, Add Client fi] Delete Client ## EditClient % Connect As Client
‘ r O I I n g é Users Realm « Email Number of users Language
J Call Details ‘ acloutier.ntek.clusterpbx.ca e choubar ek o 1 French
R 1 & Outbound Routes asicc.ntek.clusterpbx.ca eSOl e kLo 16 French
. O u t I n g ﬁ DID ‘ bd.ntek.clusterpbx.ca bdinink ca 1 French
L] LNP bia.ntek.clusterpbx.ca BisSnabca 10 French
. B r n d . n Q Provisioning T ' cdlegal.ntek ca cbegabDinies oo 7 French
a I g é‘a Users Profiles cvro.ntek.clusterpbx.ca ook o 4 French
é‘a Billing Profiles ' dbedjanic.ntek.clusterpbx.ca dbidjarecF ol ca 1 English
.| Active Calls dixmo.ntek.clusterpbx.ca ek o 0 French
i A My Balance
m © outgoing calls are sent over trunks, and determined by the configuration of the outbound routes on this page. % ‘ drspa.ntek.clusterpbx.ca dmpaEniek ca 12 kreiich
! Logo epm.ntek.clusterpbx.ca ApEEniakga 1 French
H 2 !
gc:;‘:s © Add Outbound Rule  %# Edit Outbound Rule @ Delete Outbound Rule: /7 Settings ‘ fusion.ntek.clusterpbx.ca 1, o8 23 French
£ Users Rule / Destinations Name ~ Gateways List “ Sign out Blantech ntakeel e fimiek e 1 Erench
Canad 05.modulis.ca (199.182.13:
) Cal Dotals = a il ufs = . \ jph.ntek.clusterpbx.ca b ca 1 French
& Outbound Routes International gw05.modulis.ca (199.182.13¢ ori
£30D Local Montréal - Local Montreal gw05.modulis.ca (199.182.13¢ microfix.ntek.clusterpbx.ca micinfagniek ox 24 French
e NewGatewayTest gwO5.modulis.ca (199.182.13 | ntekhq.ntek.clusterpbx.ca rmhagirink o 5 French
2 Provisioning Templates Toll Free (" Eart outbound Rule ) lulisca (199.182.13¢ =
orsj.ntek.clusterpbx.ca £ 10 French
£ Users Profiles UK = lulis.ca (199.182.13 d s g
£ Billing Profiles us Destination: International lulis.ca (199.182.13; - pp.ntek.clusterpbx.ca PREIniek o3 2 French
,JCC“:IC""S Available Gateways PR print.ntek.clusterpbx.ca printEinink on 9 French
% My Balance
émygo gw01.modulis.ca gw05.modulis.ca ‘ prodentia.ntek.clusterpbx.ca proden ek o 2 French
/" Settings gw02.modulis.ca gw06.modulis.ca Al Albinnenb ~n — it e 4 Cmtink
¥ Sign out gw03.modulis.ca —
gw04.modulis.ca *
zoom.us >
zoom.us2 G
Trunk Jean-Sebastien NTEK «
Bell PRI =
¥

Trunk Jean-Sebastien NTEK New

—




FrmoouLis CLusTerPBX”

lient level

Users management
PBX features (conferences, ring groups, MoH etc.)
DIDs assign

Logged in as office.moduli ca (Office Moduli: Admin >{ Client

Reporting < s

&MDDI-II-?S @ This page contains the list of all user accounts. You can add, edit and delete users from here. To view a user's web interface, select him in the list and click on 'Connect as User'.
IVRs .
i g E::: 4+ Add User x Q Search
D . | | | Call Details Extension  Status VM First name Last name Profile Login Mac Department
I a p a n Custom Dialplan 200 d q Conference [t ] Office Modulis Conference conference i mocule . cn 0004f227b0a8 Ventes
[ Conferences 201 S 1 Conf Extansnn Office Modulis Conference dEmeEma s TGS NN T 000412675b93
ﬁ DID 202 3 15 HAcinen (BT Client's employee on new gateway (no rec) menen maulis o 00042675094 Administratic
LiLNP 203 & 1 Cmine Jeme Client's employee on new gateway (no rec) I ol on 00085d2f1d60
\l Departments 204 S Serans Cappinttn Client's employee on new gateway (with rec)  mamra cappistngmodabe = 0004f2a9b1dd Administratic
&"' Ring Groups 205 & 8 Apmcn Trambiey Client's employee on new gateway (with rec)  jasnn trmbimymod s ca 0004228628 Administratic
4% SCCP Call Groups 206 8 [ ——— Pahm Client's employee on new gateway (with rec)  mahastion priusifimodin ca 00041214742 Ventes
g Time Conditions 207 8 drar-Sebmin Lopsgn Client's employee on new gateway (with rec)  jsmmsetsssiion impagniimodule o Ventes
@ Caling Queuss 208 a8 Wannick Mol Sales person or Admin mcnel yannicsEgmad com Marketing
& Digits| Recaptioniat 211 6 Faul Wink Client's employee on new gateway (with rec) ol vindEmodulin o 00085d26c472 Operations
‘D :ﬂr;r::g:e:::ls 212 d domlle Focmaentin Client's employee on new gateway (with rec) [onille, mosrims it mcdule v 00085d2f1db3 Marketing
ﬁ Dial Prefiss 213 (_-} 50 by L Client's employee on new gateway (with rec) fanoaimadules o 001565178d0c
= Voicemal Callbacks 215 _j L Fu Client's employee on new gateway (with rec) It fumedule o 0004f282bdc2 R&D
& Feature Codes 216 L} Kaan Gagnas Client's employee on new gateway (with rec) vin. gagrafimedule 00042291668
_‘.‘] Active Calls 217 ‘j Mmoo Kons Client's employee on new gateway (with rec) rramedcn kensdmodulie oa 00085d4af444 Operations
% Dial Patterns 218 5 1 Michasl Frine: Client's employee on new gateway (no rec) michsal mesmodske ra Marketing
E Voicemails Broadcast 219 & 9 JearPhippn kel Client's employee on new gateway (no rec) Al pEs vl modui ca
\f Settings 220 S 3 L T Client's employee on new gateway (no rec) mrantigi moculi cn 0004f22c2ab8 R&D
_ ¥ Sign out 221 a Camanl Dinimin Client's employee on new gateway (with rec)  rsnml deleisi@mosuis on 0004f2389¢c2d Ventes
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Multi-tenant : User

Logged in as Luyswi &drien s303= Admin > Client > User User |

« Advanced | Account | Voicemail Box

L)
&MDDI_II_IS
@ Configure your personal options from this page. Hover the mouse cursor above each option to see additional info.
{3} Home
(@ My Profile Picture —
|| Call Details Call settings Logged in as Laumsi Adrisa <300 Admin > Client >‘ User J
[27] Voicemails Feature ~ Value « || My Softphone
] Active Calls Call Waiting on =
Il 4y Sofiphons Do Not Disturb off 4 s
{3 My Phone Follow Me 5140801 MODULIS @ Whatis a softphone?
é My Queues B H A softphone is a software that allows you to connect to and use a VolP account. There are many alternatives on all platforms (Wind
(] Directory £} Home From this page you can connect your softphone to ClusterPBX, without a VPN. With a SIP softphone, users can communicate free
E' SMs - (&l My Profile Picture
t ’
& Online Conference e ] Call Details
|71 Voicemails
éf Pers-onal Gonferences Follow-me to an extemal number = ; My softphone settings Some links to download free softphones
. Settings Force to press 1 to accept the call: [ .| Active Calls
7 Sleiout Follow: e delay My Softphone Usemame: | 31K Zoiper X-Lite QuteCom Twinkle (Linux only) Ekiga
= My Phone
Delay (seconds): 2 2 aw Secret: = Send
@ My Queues
[.] Directory Server: iff# rewlia clusterpbx.ca
EI SMS
japausae é Online Conference .
Name « Value é Personal Conferences More softphone settings 2 To easily set up your softphone with Zoiper [
Language French Jz, Settings
g Authentication TG Toics modba o deph Configuration instructions for Android and i0S
" Sign out username: e i ] ] i
Available destinations Or just scan this QR code from zoiper:
Outbound proxy: reaisrid chamrpas:oy
4 | See more
Destinations Port: HEL
e s s
a1
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Ruby gems

® opensips-mi (https://github.com/modulis/opensips-mi)
e asterisk-ajam (https://github.com/modulis/asterisk-ajam)
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Plans

Migration to OpenSIPS v2

Locations and dialogs binary replications
RabbitMQ multiple OpenSIPS servers
Investigating Percona



frmoouLis CLusTerPBX"

Thank you!

Stas Kobzar
Adrien Laurent
info@modulis.ca



