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Coming from Asterisk

On Freeswitch since beg. of June 2008

Transferred all our applications to Freeswitch since then

Strong focus on

— Integrating Freeswitch
— Ruby and Rails Development
— Encryption




Why an application server
framework?

* Our Freeswitch projects usually have a larger scale than
e.g. an Asterisk PBX
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« * A single Freeswitch is per default configured by XML files

1 On top there exists a number of interfaces for
# configuration and synchroneous/asynchroneous call
control

Integrating large projects therefore requires a lot of
groundwork to be done

Some nice GUIs exist already, each one targeting a
dedicated scenario (e.g. PBX, Callcenter)

however, a system which will cover all scenarios by
100% will most probably never exist




Bottom line telefaks™de

We need a framework
to abstract functionalities for
integrating large Freeswitch projects




What is basically needed for that? telefaks'de

|+ Administration GUI

"+ Handling of more than one freeswitch server
%+ Customer hierarchies

@) - VR functionalities

» Callcenter support

* Asynchroneous call handling

* Realtime interface with web browser (e.g. push
status)




What is it built of telefaks™de

Freeswitch of course
some Ruby processes for interfacing with Freeswitch

Ruby on Rails for the web interface
Javascript and AJAX for the web interface

a bit of LUA

a push server




What ist covers telefaks™de

e Support of multiple Freeswitch servers

J' - Basic PBX functionalities (is needed almost everywhere)
« Conferencing (setup and ,live" management)

Y+ Call Queues

| « Callback/dialthru

g ° VR State machine with setup via GUI

 (Callcenter workflows with direct interaction between browser
; and freeswitch

(* 1TS and ASR Support

. Encryption of calls (TLS/SRTP)

« Complex routing algorithms for larger networks

* Prepared for billing functionalities

| - Channel Spy

e Custom applications

* Interface to SyncML ... more
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PBX
functionalities
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Sample PBX functionalities telefaks™de

(» Serve multiple clients
J' - Clients can be spread over multiple instances of Freeswitch
* User administration with client hierarchies

¥ » Management of SIP endpoints
& ° \Voicemall
« Call forwarding (parallel + sequential hunting)
V . Short numbers for each endpoint
d* One-time numbers (or n times usage), obfuscated numbers
 Dialthru/Callback
B ° Special numbers
. » Conferences
e Call queues
* Encryption TLS/SRTP
e ... Mmore
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| Telefaks Freeswitch Management

Phone

Numbers/Conferences Editing dil‘ectory

Forwards
Operator Panel Customer id 835331 835333
Phone numbers [Telefaks | (lidee
‘oicemails
User Parameter Exten
Masked numbers |335331
Short numbers
Spedial numbers IPassword Al numbers entered in one line will be called alltogether.
Dialthrus : . : :
| Mumbers in the following lines will be called in sequence.
Conferences i :
_ Call timeout is 15 seconds.
Active Conferences Gateway ) o
: : Call timeout for the last line is 30 seconds.
Queues | sip5.telefaks.biz M|
: : If you enter any numbers here, do not forget to add the current
SIP registrations
Fullname extension also.
Customers peter teinbach Available Numbers
Routing

External CID
Callcenter |06081688533 for exten number

Basic Setup Customer Exten_from Exten_fo

IVR State Machine T_"ab'e IS G Telefaks 83533 8353399999
W

Billing Internal 93998 99998

Freeswitch Mgt. Direct callforward to 9999999900|9993999939
|06081688533

Test XML requests MeinS0Plus 26824 2682499999

Memcache Voicemail 83534 5353499999
I835331

System Status

Vm-Password
1

Vm-Email
Isteinbach@telefaks.biz

SyncML User

|peter_s




Sample Conferencing
functionalities
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Conference definition

Phone
Numbers/Conferences

Operator Fanel
Fhone numbers
‘/oicemails

User Parameter
Masked numbers
Short numbers
Special numbers
Dialthrus
Conferences
Active Conferences
Queues

SIP registrations

Customers
Routing
Callcenter

Basic Setup

IVR State Machine
Billing

Freeswitch Mgt.
Test XML requests
Memcache

System Status

Editing conference

Host
Isip5.te|efaks.biz j

Customer
IMeinSUPlus j

Conference description

ISales

Number

I268242UU

Conference-type

IConference 8KHz en ComfortMoise EnergylLevel 3000 j

Valid from

| 2008 x| |september x| |26 -] —|13 x| :|33 =]

Valid to

|2009 x| |November [ |27 -] —|13 x| :|33 =]

Active
I‘r‘es j

Pin

Telefaks Freeswitch Management

Conference Numbers to invite

No Extension Active Originator

1 |835331 = -
2 |pr7r T = r
3 ||jos081688533 = r
4 || |-
5 || |-
& || - o|\r
7 || - o|\r

Available number ranges

for Conferences

Customer Range_from Range_to

Telefaks 83533 8353399939

Internal 993938 993938

9999999300 | 9999959999

MeinS0Flus 26824 2682499939

83534 8353499939

Kick all members out of the conference after initiator hangs up

INo j
Record whole conference




Sample Conferencing
functionalities

'« Conference live management
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Listing active conferences

Operator Panel
Phone numbers
Voicemails

User Parameter
Masked numbers
Short numbers [ conference/8000/conf-welcome wav
Special numbers 83533200 . a PIN [
Dialthrus [
Conferences
Active Conferences
Queues

SIP registrations

Conference

Record Conference Conference

Conference Name Send data to all members Invite into conference

conference lock PIN

DIETA

H Speak ] INWITE

| [ oTmE |

Conference members

Energy Kick

Member Member's Speaker Member's Mikrophone Send data to this member Transfer member

Level out
Customers
Routi E] [ select conf & transfer ]
= C:::Cl:r?ter 835331 [c0nference;ral}lmfconf-welcome.wav :H play ] [ ]
. TLS & E(I f ga/ & & f }y — é { % { Speak ]] { enter conf & transfelr ]
q SRTP DTMF
VR State Mach
- ate Hachine enter no & transfer
Billing
Test XML requests 835333 [ : e _ ] [ l ] [E] [ select conf & t]ransfer ]
Test with https conference conf-welcomewav | || play
Freeswitch (s ‘ [q 1 ga/ ‘ L f ,g é [ H Speak ] [ enter conf & transfer ]
Memcache SRTP [ H RS ] [ ]
. System Status enter no & transfer
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* QOperator Panel (still in development)
— similar to ,Flash Operator Panel” for Asterisk
— initiate, answer, transfer and drop calls via ,Drag and Drop*®

Telefaks Freeswitch Management

. Phone
Numbers/Conferences

Operator Panel, filtered by 'Gateway’

Operator Panel
Phone numbers
“oicemails

User Parameter
Masked numbers
Short numbers
Special numbers
Dialthrus
Conferences
Active Conferences
Queues

SIP registrations

Customers
Routing
Callcenter

Basic Setup

IVR State Machine
Billing

Test XML requests
Test with https
Freeswitch

Memcache

: System Status

[ sipS.telefaks. biz

:] [ Filter by Gateway ]

Mo Filter

Extensions

8353310 | 8353311 | 8353312 | 8353313

8353315

835332

835333

835338

835339

99998

9999999900

999999989

26824 |

Incoing numbers (parked)

49691000

49691001

49691002

49691003

49691004

49691005

(see example videos)

My number and my actions

Announce 1

Announce 2

Announce 3

openl

open3

835331

openz2

opend

spy

Mailbox

record

72332500

72332501

83533401

83533405

83533406

83533407

83533100

83533101

26824500

83533408

83533409

83533410

83533411

83533100

83533104

83533412

83533414

83533102

Queue/Fifo numbers

Special numbers

Masked numbers
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VR
functionalities

04.08.09



IVR Functionalities telefaks de

'+ Built-in state machine for defining IVRs and other workflows

i+ |VRs are defined the following way:

— draw the callflow as UML state diagramm
» define actions
» define transitions

— Upload UML state diagram to the application server

— specify actions on the web GUI

— test the state machine on the web GUI (html)

— take the state machine into production (now with voice)

 Interaction with the caller
— play sound files or sound streams
— text to speech
— read DTMF
— voice menus (DTMF)
— record users voice and playback later
— word recognition (ASR)

« early media mode for some actions
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 Goal:

 |dentify client/caller

* Hangup, then store callback number if client is callback customer
&= « Next step: callback to the client

« Offer to enter target number via DTMF and connect the call

Answer

Entry point ‘ Ask destination No
do/reset retry get_customer_data do_nothing w do / answer tﬂo /ask_destination_no|destination
¥ 0

cal \
unknown caller
Invalid Number
d

0 /inc_retry say_wrong_destination_no

Initiate Callback and Hangup
Answer (unknown)
do / callback|destination hangup|16
do/answer invahd no
Check Number
transfer to deffault number do /check_destination|destination do_nothing

/m/ invalid & retry =3

T
Transfer the call ‘ Thank you say_goodbye
do / transfer|destination bmset_channel_vars say_thankyou do / say_goodbys

Y
Hangup Call

do/hangup
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Action name

ask_destination_no

Tts text

Voice files (separate multiple sound files by linefeeds)

Do TTS? (Otherwise play sound files)
-

No of Digits when aked for Input
111

Interruptable by keypress?
=

Hear Params
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State: 128312 "Ask destination No"

Compare: No conditions

Executed: ask destination_no|destination

Input:

Play zigit/welcome.wav

Play zigit/you-are-using.wav
Play zigit/callback.wav

Play zigit/please-enter-num-to-call.PCMU

Input: | submit |
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Callcenter
functionalities
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Callcenter application framework  telefaksde

|« Extension to IVR Application
i \Webbrowser initiates actions on Freeswitch

* Freeswitch pushes data to the web browser (AJAX push
X services)

! * Interactions to Freeswitch
— Dial a number from a database
— Answer a call
— Play messages
— Start recording
— Stop recording
— Forward call
— Hangup Call
 Push services to the web browser
— Show status of a call

— Alert incoming calls
— Open CRM window




Ask recording
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) start_recording
recording accepted,

Ask Time ok

Get Next call
do/ form_step 3

do/cc_originate to user|number_to cal form_step 2

do/cc_get next cal|number to callform_step 1

do/ cc_uuid_recerd|call_ uuid do_nothing

>

control recording

k First dat
Get new number \ /, a
from the database W | oliom step 4
. SUCCEEs 2 | -
Forms
Asknext Data
User input defines
next Steps \\\ do /form step 5
Hangup Call | ‘ Save Data l ‘ Thank you goodbye comments
J Eﬁ cc_save_datajnumber_to_calldb_default_profile|call_uuid J hd” Iorm_step 6

do/ cc_hangup|number to callcall uuid

;

Save to database via database profiles

04.08.09
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Callcenter form assistant

Enter variable name to be used in processing: Form preview
|favourite
Flease select control type:
[select e Ask for new procurements
Enter description text for this control:
Iwhat is your favourite brand to buy a vehicle
Enter parameters for this contral: When are you p|anning to |Jl.l'p‘ your next
I\/olvo,Mercedes,DAF,Iveco,MAN,Toyota,vw,Audi,BMW vehicles?
Enter default options for this control:
I\mm & not_planned_yet
" 2009
2010
Show controls on Form | Add control to form | Delete last control | Delete all controls —
{2013
O |ater
T o o Wh.:::t is your favourite brand to buy a
vehicle
Volvo j

Customer history:

;

Define new form elements Preview new form

04.08.09
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Telefaks Freeswitch Management

Phone
MNumbers/Conferences

Customers
Routing
Callcenter

Basic Setup

IVR State Machine
Test XML requests
Test with https
Freeswitch
Memcache

System Status

Callcenter form state: 128626 "Ask next Data"

Compare: Mo conditions

Executed: form_step_5

Ask for new procurements

When are you planning to buy your next vehicles?

& not_planned_yet
" 2009
2010
C 2012
2013
™ later

What is your favourite brand to buy a vehicle

Volvo j

Customer history:

Date User Campaign FollowUp Comment

2009-06-092 15:01:35|peter|poll_cars Completed

2009-06-08 13:07:07 |peter|poll_cars |[2009-0&-09 15:00 - HiStOI'y
2009-06-07 13:06:29 |peter|poll_cars [(2009-0&-08 13:00

submit |

04.08.09
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Push services
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Push services telefaks™de

« every GUI user has an assigned phone number
I« web browser registers on this phone number

* web browser gets status pushed from Freeswitch
— Example: successful hangup

Telefaks Freeswitch Management

Phone

Numbers/Conferences Listing directories

Phone numbers Mew directory entry (exten)

Scanner .
= ° |ncoming call:

e Active call:
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Customizing
your application
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Phone
Numbers/Conferences

Customers
Routing

Gateways
Gateway-types
Gateway aliases
Host_gateways
Routings
Routingsl
Routings2
Routings3
Routings4
Routings5
Dialplans

XML Parameter

Callcenter

Basic Setup

IVR State Machine
Billing

Freeswitch Mgt.
Test XML requests
Memcache

System Status

Editing routing
Profile
1

Description
|German Provider QSC International

Active
I No -~

Dialplan

|Next Gateway insecure -

Context from

[default ~|

Gateway from
| sip5.telefaks.biz K|

Time Interval
|whole day -

sort I1d
o -

Number From (enter regular expression)
|~(00[1-91\d{4,13})$

Context to
Idefault R

Gateway to
iQSC 07141 |

telefaks de

Number To (enter fixed number, or $1 for the dialled number or $target_number$ for the replaced number)

starget_numbers

Number To Match (Regex which shall apply to the finally dialled number, leave empty if no change shall apply)

|~00([1-9\d{4,13})$

Comment

[Strip off 68 from 0049xxx



Call handling via templates telefaksde

<!-- start a generic conference with the settings of the "default" conference profile -->
<l-- Target No $target number$ -->
<extension name="conference $conference_name$">
<condition field="destination_number" expression="*(\d+)$">
<action application="set" data="dialplan_comment=%dialplan_comment$"/>
<!I-- this is filled up with external participiants and a hangup hook if needed -->
$conference _inivitations$
<action application="answer"/>
<action application="send_display" data="Conference $1"/>
<action application="conference" data="$conference _number$@$context$"/>
</condition>
</extension>

* Application server defines additional variables
i* Variables are expanded at runtime




Customizing your own applications ialefaks*de
Example: Wikipedia

Phone
Numbers/Conferences

Operator Panel
Fhone numbers
Voicemails

User Parameter
Masked numbers
Short numbers
Special numbers
Dialthrus
Conferences
Active Conferences
Queues

SIP registrations

Customers
Routing

Callcenter

Basic Setup

IWVR State Machine
Billing

Test XML requests
Test with https
Freeswitch
Memcache

System Status

Special numbers can be used to trigger own dialplan actions
dialplan actions can be XML templates or customized Ruby code

Telefaks Freeswitch Management

Editing special humber

Customer
[Telefaks = l

Number
83533405 |

Description
[Speak Wikipedia ]

Active

Show on panel

Dlalplan Available number ranges

[Execute b for Special numbers

Execute (select Execute dialplan before when using| """ Range_from Range_to

Custom.speak wikipedia(“Frankfurt am Main*) Telefaks 83533 B353359999

Internal 99998 59998

Telefaks_public |9999999900|9999999599
2682495999

Show | Back

MeinS0oPlus 26824

Telefaks_private | 83534 8353499999




Customizing your own applications ialefaks*de
Example: Wikipedia
} def self.speak_wikipedia(search_exp)

text=self.get_wikipedia_text(search_exp)
master="<action application=\"speak\" data=\"cepstral|katrin|$text$\"/>\n"

erg= "<!-- Wikipedia entry to speak: '#{search_exp}' -->\n"
if text
text.each do [line|
if lline.strip.empty?
erg+=master.gsub("$text$", line)
end
end
end
erg
| end

<!-- Wikipedia entry to speak: 'Frankfurt am Main' --=

<action application="speak" data="cepstral|katrin|Frankfurt_am_Main. "/>

<action application="speak" data="cepstral|katrin|aus Wikipedia, der freien Enzyklopaedie. "/=

<action application="speak" data="cepstral|katrin|Frankfurt am Main ist mit ueber 659.000 Einwohnem die groesste 5tadt Hessens und nach Berlin, Hamburg,
Muenchen und Koeln die fuenftgroesste Deutschlands.. /=

<action application="speak" data="cepstral|katrin|Seit dem Mittelalter gehoert Frankfurt zu den bedeutendsten urbanen Zentren Deutschlands. 794 erstmals
urkundlich erwaehnt, war es seit dem Hochmittelalter Freie Reichsstadt und bis 1806 Wahl- und seit 1562 auch Kroenungsstadt der roemisch-deutschen Kaiser. Von
1816 bis 1866 war Frankfurt Sitz des Deutschen Bundes und 1848/49 des ersten frei gewaehlten deutschen Parlaments.. "=

<action application="speak" data="cepstral|katrin|Heute ist Frankfurt ein bedeutendes europaeisches Finanz-, Messe- und Dienstleistungszentrum. Die Stadt is
Sitz der Europaeischen Zentralbank, der Deutschen Bundesbank, der Frankfurter Wertpapierboerse und der Frankfurter Messe. Durch ihre zentrale Lage gehoert sie
mit dem Frankfurter Flughafen, dem Hauptbahnhof und dem Frankfurter Kreuz zu den wichtigsten Verkehrsknotenpunkten Europas.. "/=

<action application="speak" data="cepstral|katrin|1875 zaehlte Frankfurt erstmals ueber 100.000 Einwohner, 1928 zum ersten Mal mehr als 500.000. In der
engeren Stadtregion leben heute etwa 1,8 Millionen, im gesamten Rhein-Main-Gebiet 5,8 Millionen Einwohner.. "/=

<action application="speak" data="cepstral|katrin|Eine Besonderheit Frankfurts ist die Skyline, deren Wolkenkratzer zu den hoechsten Gebaeuden Europas
gehoeren.. "/=>




Some examples for customizing
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Wikipedia as shown before

Speak selected content of news sites
Speak RSS feeds

Speak file contents

Speak meter values from external interfaces
Access calendar from SyncML (Funambol)

* Intercom, global announcements

* Reverse internet CID lookup




Performance telefaks™de

|« using caching techniques whereever applicable
— ,Memcache” allows distributed caching over multiple servers

» Tested under High Load

— up to 250 call setups per second out of the box on a Dual Core AMD
2,5GHz (caching enabled)

— up to 160 call setups per second out of the box on a Dual Core AMD
2,5GHz (caching disabled)

e Qutlook:

— scales well with the number of processors (processes are CPU
intensitive)

— scales well with the number of machines (http cluster techniques used)

— Further performance improvement with Ruby 1.9 and optimized, self-
compiled Ruby binaries
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