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Preface

This book is for anyone who wants to learn how to install and configure a PBX
(Private Branch eXchange) based on Asterisk PBX. Asterisk is an open source
telephony platform capable to use VoIP and TDM channels.

This is the third generation of the book Asterisk Configuration Guide. The book
is also available in Spanish and Portuguese. The material that I present in this
book helped to prepare for the dCAP certification from Digium last May 2006
and to pass it in the first try. Originally, this e-Book was written for version 1.0.
The second generation was updated to version 1.2 and this one is based on
version 1.4. However, you may still find examples that were based in the older
version. Wherever possible, those examples have been suppressed or changed.

The Asterisk Open Source PBX is revolutionary. Telephony will never be the
same after this program. For many years, telephony has been dominated by
huge companies with proprietary systems. Finally, users can recover their
buying power by having access to an open telephony platform. Thus, things
that were not possible before because they were not economically viable are
likely to start happening. Examples include resources like CTI (computer
telephony integration, IVR (interactive voice response), ACD (automatic call
distribution), and voicemail, that are now available to everybody.

This book was not designed to teach every single detail of Asterisk. In fact, you
will probably not become a guru simply by reading this e-Book. However, you
will be able to build and configure a PBX with advanced features like voicemail,
IVR an ACD by the end of reading. I hope you enjoy as much learning about
Asterisk as I have enjoyed writing about it.

Flavio E. Gongalves
CEO
V.Office Networks
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Audience

This book is intended for those who are new to Asterisk. We assume your are
familiar with Linux, Linux shell commands and Linux text editors. You could test
Asterisk using a Linux system with a graphical interface which may be easier for
Linux newbies. Some users will try to execute Asterisk using VMWare and this
is really not a problem, except for poorer voice quality. For production systems
we do not encourage VMware or Linux with a graphical user interface.

It is also desirable that the reader has some knowledge of IP networks, voice
over IP (VoIP) and telephony concepts.

Acknowledgments
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during the weekends for several months. A special thanks to Ana Cristina
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Mistakes and errors in the e-Book

We always try to find and eliminate errors and mistakes. Please, if you find
something wrong, give us feedback and we will act on it immediately.

E-mail address for feedback: ocops@voffice.com.br

Use as a training material
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We use this book for Asterisk training. If you are interested to use it in your
training center, please send an e-mail to flavio@asteriskguide.com. We have
additional materials such as presentations and lab guides.

License

THE WORK (AS DEFINED BELOW) IS PROVIDED UNDER THE TERMS OF THIS
CREATIVE COMMONS PUBLIC LICENSE ("CCPL" OR "LICENSE"). THE WORK IS
PROTECTED BY COPYRIGHT AND/OR OTHER APPLICABLE LAW. ANY USE OF
THE WORK OTHER THAN AS AUTHORIZED UNDER THIS LICENSE OR
COPYRIGHT LAW IS PROHIBITED.

BY EXERCISING ANY RIGHTS TO THE WORK PROVIDED HERE, YOU ACCEPT
AND AGREE TO BE BOUND BY THE TERMS OF THIS LICENSE. TO THE EXTENT
THIS LICENSE MAY BE CONSIDERED TO BE A CONTRACT, THE LICENSOR
GRANTS YOU THE RIGHTS CONTAINED HERE IN CONSIDERATION OF YOUR
ACCEPTANCE OF SUCH TERMS AND CONDITIONS.

1. Definitions

a. "Collective Work" means a work, such as a periodical issue, anthology
or encyclopedia, in which the Work in its entirety in unmodified form,
along with one or more other contributions, constituting separate and
independent works in themselves, are assembled into a collective whole.
A work that constitutes a Collective Work will not be considered a
Derivative Work (as defined below) for the purposes of this License.

b. "Derivative Work" means a work based upon the Work or upon the
Work and other pre-existing works, such as a translation, musical
arrangement, dramatization, fictionalization, motion picture version,
sound recording, art reproduction, abridgment, condensation, or any
other form in which the Work may be recast, transformed, or adapted,
except that a work that constitutes a Collective Work will not be
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considered a Derivative Work for the purpose of this License. For the
avoidance of doubt, where the Work is a musical composition or sound
recording, the synchronization of the Work in timed-relation with a
moving image ("synching") will be considered a Derivative Work for the
purpose of this License.

. "Licensor" means the individual, individuals, entity or entities that offers

the Work under the terms of this License.

. "Original Author" means the individual, individuals, entity or entities

who created the Work.

. "Work" means the copyrightable work of authorship offered under the

terms of this License.

"You" means an individual or entity exercising rights under this License
who has not previously violated the terms of this License with respect to
the Work, or who has received express permission from the Licensor to
exercise rights under this License despite a previous violation.

2. Fair Use Rights. Nothing in this license is intended to reduce, limit, or
restrict any rights arising from fair use, first sale or other limitations on the
exclusive rights of the copyright owner under copyright law or other applicable

laws.

3. License Grant. Subject to the terms and conditions of this License, Licensor
hereby grants You a worldwide, royalty-free, non-exclusive, perpetual (for the
duration of the applicable copyright) license to exercise the rights in the Work
as stated below:

a. to reproduce the Work, to incorporate the Work into one or more

Collective Works, and to reproduce the Work as incorporated in the
Collective Works; and,

b. to distribute copies or phonorecords of, display publicly, perform publicly,

and perform publicly by means of a digital audio transmission the Work
including as incorporated in Collective Works.
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The above rights may be exercised in all media and formats whether now
known or hereafter devised. The above rights include the right to make such
modifications as are technically necessary to exercise the rights in other media
and formats, but otherwise you have no rights to make Derivative Works. All
rights not expressly granted by Licensor are hereby reserved, including but not
limited to the rights set forth in Sections 4(d) and 4(e).

4. Restrictions.The license granted in Section 3 above is expressly made
subject to and limited by the following restrictions:

a. You may distribute, publicly display, publicly perform, or publicly digitally
perform the Work only under the terms of this License, and You must
include a copy of, or the Uniform Resource Identifier for, this License with
every copy or phonorecord of the Work You distribute, publicly display,
publicly perform, or publicly digitally perform. You may not offer or
impose any terms on the Work that restrict the terms of this License or
the ability of a recipient of the Work to exercise the rights granted to that
recipient under the terms of the License. You may not sublicense the
Work. You must keep intact all notices that refer to this License and to
the disclaimer of warranties. When You distribute, publicly display,
publicly perform, or publicly digitally perform the Work, You may not
impose any technological measures on the Work that restrict the ability of
a recipient of the Work from You to exercise the rights granted to that
recipient under the terms of the License. This Section 4(a) applies to the
Work as incorporated in a Collective Work, but this does not require the
Collective Work apart from the Work itself to be made subject to the
terms of this License. If You create a Collective Work, upon notice from
any Licensor You must, to the extent practicable, remove from the
Collective Work any credit as required by Section 4(c), as requested.

b. You may not exercise any of the rights granted to You in Section 3 above
in any manner that is primarily intended for or directed toward
commercial advantage or private monetary compensation. The exchange
of the Work for other copyrighted works by means of digital file-sharing
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or otherwise shall not be considered to be intended for or directed toward
commercial advantage or private monetary compensation, provided there
is no payment of any monetary compensation in connection with the
exchange of copyrighted works.

c. If You distribute, publicly display, publicly perform, or publicly digitally
perform the Work (as defined in Section 1 above) or Collective Works (as
defined in Section 1 above), You must, unless a request has been made
pursuant to Section 4(a), keep intact all copyright notices for the Work
and provide, reasonable to the medium or means You are utilizing: (i) the
name of the Original Author (or pseudonym, if applicable) if supplied,
and/or (ii) if the Original Author and/or Licensor designate another party
or parties (e.g. a sponsor institute, publishing entity, journal) for
attribution ("Attribution Parties") in Licensor's copyright notice, terms of
service or by other reasonable means, the name of such party or parties;
the title of the Work if supplied; to the extent reasonably practicable, the
Uniform Resource Identifier, if any, that Licensor specifies to be
associated with the Work, unless such URI does not refer to the copyright
notice or licensing information for the Work. The credit required by this
Section 4(c) may be implemented in any reasonable manner; provided,
however, that in the case of a Collective Work, at a minimum such credit
will appear, if a credit for all contributing authors of the Collective Work
appears, then as part of these credits and in a manner at least as
prominent as the credits for the other contributing authors. For the
avoidance of doubt, You may only use the credit required by this clause
for the purpose of attribution in the manner set out above and, by
exercising Your rights under this License, You may not implicitly or
explicitly assert or imply any connection with, sponsorship or
endorsement by the Original Author, Licensor and/or Attribution Parties,
as appropriate, of You or Your use of the Work, without the separate,
express prior written permission of the Original Author, Licensor and/or
Attribution Parties.

d. For the avoidance of doubt, where the Work is a musical composition:
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i. Performance Royalties Under Blanket Licenses. Licensor
reserves the exclusive right to collect whether individually or, in the
event that Licensor is a member of a performance rights society
(e.g. ASCAP, BMI, SESACQC), via that society, royalties for the public
performance or public digital performance (e.g. webcast) of the
Work if that performance is primarily intended for or directed
toward commercial advantage or private monetary compensation.

ii. Mechanical Rights and Statutory Royalties. Licensor reserves
the exclusive right to collect, whether individually or via a music
rights agency or designated agent (e.g. Harry Fox Agency),
royalties for any phonorecord You create from the Work ("cover
version") and distribute, subject to the compulsory license created
by 17 USC Section 115 of the US Copyright Act (or the equivalent in
other jurisdictions), if Your distribution of such cover version is
primarily intended for or directed toward commercial advantage or
private monetary compensation.

e. Webcasting Rights and Statutory Royalties. For the avoidance of
doubt, where the Work is a sound recording, Licensor reserves the
exclusive right to collect, whether individually or via a performance-rights
society (e.g. SoundExchange), royalties for the public digital performance
(e.g. webcast) of the Work, subject to the compulsory license created by
17 USC Section 114 of the US Copyright Act (or the equivalent in other
jurisdictions), if Your public digital performance is primarily intended for
or directed toward commercial advantage or private monetary
compensation.

5. Representations, Warranties and Disclaimer

UNLESS OTHERWISE MUTUALLY AGREED TO BY THE PARTIES IN WRITING,
LICENSOR OFFERS THE WORK AS-IS AND ONLY TO THE EXTENT OF ANY
RIGHTS HELD IN THE LICENSED WORK BY THE LICENSOR. THE LICENSOR
MAKES NO REPRESENTATIONS OR WARRANTIES OF ANY KIND CONCERNING
THE WORK, EXPRESS, IMPLIED, STATUTORY OR OTHERWISE, INCLUDING,
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WITHOUT  LIMITATION, WARRANTIES OF  TITLE, MARKETABILITY,
MERCHANTIBILITY, FITNESS FOR A PARTICULAR PURPOSE,
NONINFRINGEMENT, OR THE ABSENCE OF LATENT OR OTHER DEFECTS,
ACCURACY, OR THE PRESENCE OF ABSENCE OF ERRORS, WHETHER OR NOT
DISCOVERABLE. SOME JURISDICTIONS DO NOT ALLOW THE EXCLUSION OF
IMPLIED WARRANTIES, SO SUCH EXCLUSION MAY NOT APPLY TO YOU.

6. Limitation on Liability. EXCEPT TO THE EXTENT REQUIRED BY APPLICABLE
LAW, IN NO EVENT WILL LICENSOR BE LIABLE TO YOU ON ANY LEGAL THEORY
FOR ANY SPECIAL, INCIDENTAL, CONSEQUENTIAL, PUNITIVE OR EXEMPLARY
DAMAGES ARISING OUT OF THIS LICENSE OR THE USE OF THE WORK, EVEN
IF LICENSOR HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

7. Termination

a. This License and the rights granted hereunder will terminate
automatically upon any breach by You of the terms of this License.
Individuals or entities who have received Collective Works (as defined in
Section 1 above) from You under this License, however, will not have
their licenses terminated provided such individuals or entities remain in
full compliance with those licenses. Sections 1, 2, 5, 6, 7, and 8 will
survive any termination of this License.

b. Subject to the above terms and conditions, the license granted here is
perpetual (for the duration of the applicable copyright in the Work).
Notwithstanding the above, Licensor reserves the right to release the
Work under different license terms or to stop distributing the Work at any
time; provided, however that any such election will not serve to withdraw
this License (or any other license that has been, or is required to be,
granted under the terms of this License), and this License will continue in
full force and effect unless terminated as stated above.

8. Miscellaneous
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a. Each time You distribute or publicly digitally perform the Work (as defined
in Section 1 above) or a Collective Work (as defined in Section 1 above),
the Licensor offers to the recipient a license to the Work on the same
terms and conditions as the license granted to You under this License.

b. If any provision of this License is invalid or unenforceable under
applicable law, it shall not affect the validity or enforceability of the
remainder of the terms of this License, and without further action by the
parties to this agreement, such provision shall be reformed to the
minimum extent necessary to make such provision valid and enforceable.

c. No term or provision of this License shall be deemed waived and no
breach consented to unless such waiver or consent shall be in writing and
signed by the party to be charged with such waiver or consent.

d. This License constitutes the entire agreement between the parties with
respect to the Work licensed here. There are no understandings,
agreements or representations with respect to the Work not specified
here. Licensor shall not be bound by any additional provisions that may
appear in any communication from You. This License may not be modified
without the mutual written agreement of the Licensor and You.

Creative Commons Notice

Creative Commons is not a party to this License, and makes no warranty
whatsoever in connection with the Work. Creative Commons will not be liable to
You or any party on any legal theory for any damages whatsoever, including
without limitation any general, special, incidental or consequential damages
arising in connection to this license. Notwithstanding the foregoing two (2)
sentences, if Creative Commons has expressly identified itself as the Licensor
hereunder, it shall have all rights and obligations of Licensor.

Except for the limited purpose of indicating to the public that the Work is
licensed under the CCPL, Creative Commons does not authorize the use by
either party of the trademark "Creative Commons" or any related trademark or
logo of Creative Commons without the prior written consent of Creative
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Commons. Any permitted use will be in compliance with Creative Commons'
then-current trademark usage guidelines, as may be published on its website or
otherwise made available upon request from time to time. For the avoidance of
doubt, this trademark restriction does not form part of this License.

Creative Commons may be contacted at http://creativecommons.org/.
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Asterisk Introduction

In the current chapter, we will learn what Asterisk is, its architecture, and how
it can be used.

1.1 OBJECTIVES

( N\

Objectives

By the end of this chapter the reader should be able to:

¢ Explain what Asterisk is, how it was created, its
relationship to other projects and Digium’s role in
Asterisk.

o Recognize the basic architecture of Asterisk and
become familiar with concepts like channels and
codecs.

e Discover several business scenarios where
Asterisk can be used.

\. J/

Figure 1.1 Objectives
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T

Asterisk is an “"Open Source PBX software” that once installed in a PC hardware
along with the correct interfaces, can be used as a full featured PBX for home
users, enterprises, VoIP service providers and telecoms. Asterisk is also both an
Open Source Community and a commercial product from Digium. You are free
to use and modify Asterisk to suit your needs.

Asterisk allows real time connectivity between PSTN and VoIP networks. Since
Asterisk is much more than a PBX, you have not only an exceptional upgrade to
your existing PBX, but you can do new things in telephony, such as:

e (Connect employees working from home to an Office PBX over
broadband Internet.

e (Connect several offices in different places over an IP network, private
network, or even through the Internet itself.

e Give your employees web and e-mail integrated voicemail.
¢ Build applications like IVRs that allow connections to your ordering
system or other applications.

e Give traveling users access to the company PBX from anywhere with
a simple broadband or VPN connection

e And much more....

Asterisk includes several advanced resources, only found before in high-end
systems, for example:

Music on hold for customers waiting in call queues, supporting media
streaming and MP3 files.

Call queues, where a team of agents can answer calls and monitor
queues.

Integration with text-to-speech and voice recognition.

Detailed records transferred to both text files and SQL databases.
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24 | 1.2 What is Asterisk?

e PSTN connectivity through both digital and analog lines.

1.2.1 Digium’s role in Asterisk

Digium, a company located in Huntsville, Alabama, is the creator and primary
developer of Asterisk. Besides being the primary sponsor of Asterisk
development, Digium also produces telephony interface cards and other
hardware for the Asterisk’s PBX.

Digium offers Asterisk under three different types of license agreement:

® General Public License (GPL) Asterisk. This is the most used version.
It includes all features and is free to be used and modified according
to the terms of the GPL license.

e Asterisk Business Edition is a recent version of Asterisk. The business
edition is used by some companies that don’t want or can’t use the
GPL license, mostly because they don’t want to release their source
code together with Asterisk. The GPL license requires that any
further code development to a GPL licensed code must be released to
the source code.

e Asterisk OEM. Mostly used by PBX manufacturers who do not want to
reveal to the public that their software is based on Asterisk.
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1.2.2 The Zapata project and its relationship with Asterisk

The Zapata project was developed by Jim Dixon, who was also responsible for
the development of a revolutionary hardware that is used with Asterisk. Note
that the hardware is Open Source too and, therefore, it can be used by any
company. Digium, Sangoma and Varion are some of the main telephony card
manufacturers of the Asterisk PBX. The Zapata project can be seen at:

http://www.asteriskdocs.org/modules/tinycontent/index.php?id=10)

The main feature of the Asterisk hardware is the use of the PC CPU to process
media streaming, echo cancellation and transcoding. In contrast, most of the
existing cards use DSP (Digital Signal Processors) to perform these tasks. The
decision to use the PC CPU reduced the board’s price dramatically. Thus,
Digium boards are several times cheaper then previously available boards from,
for example, Dialogic, Aculab and others, since they don’t require expensive
DSPs. The drawback is that these boards need a lot of CPU and a misuse of the
PC CPU can have a major impact in voice quality.

1.3 WHY ASTERISK?

I remember my first contact with Asterisk. The first reaction to something new,
moreover one that competes with something you already know, is to reject it!

It happened in 2003. Asterisk was competing with a solution that I was selling
to a customer (4 E1 VoIP Gateway) and it was ten times, less expensive than,
the price I was charging for the solution I already knew. Due to the
disproportionate price, I started studying Asterisk in order to identify potential
pitfalls or drawbacks. I found, for example, that the PC CPU at that time would
not support 120 g.729 simultaneous sections and, at the end of the day, I won
the proposal with my gateway solution. However, this exercise led me to the
discovery that Asterisk could solve a variety of very expensive problems for my
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26 | 1.3 Why Asterisk?

customer base. We were in trouble with expensive quotes for IVR, unified
messaging, call recording, and dialers. I found that with appropriate
dimensioning, the CPU problems could be worked around and, indeed, Asterisk
became the flagship product of my company in just three years (I actually
decided to open another company just for the Asterisk business). In my
opinion, Asterisk is a revolution in telecommunication and it represents to IP
telephony what Apache represents to web services.
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1.3.1 Extreme cost reduction

If you compare a traditional PBX with Asterisk with digital interfaces and
phones, Asterisk is a little cheaper than those PBXs. However, Asterisk really
pays off when you add advanced features like voicemail, ACD, IVR and CTI.
With these advanced features, Asterisk is several times less expensive than
traditional PBXs. Indeed, comparing Asterisk PBXs with low-end analog PBXs is
unfair because it has a lot of features that are not available in low-end analog
systems.

1.3.2 Telephony system control and independence

One of the most often quoted benefits from the customer’s point of view is the
independence that Asterisk provides. Some of today manufacturers do not even
give the customer the system’s password or the configuration documentation.
With Asterisk’s “do it yourself” approach, the user achieves total freedom and,
as a bonus, has access to a standard interface.

1.3.3 Easy and rapid development environment

Asterisk can be extended using scripting languages like PHP and Perl with AMI
and AGI interfaces. Asterisk is Open Source and its source code can be modified
by the user. The source code is written mostly in ANSI C programming
language.

1.3.4 Feature rich

Asterisk has several features that are either not found or optional in traditional
PBXs (e.g. voicemail, CTI, ACD, IVR, built in music on hold, and recording). The
costs of these features in some platforms supersede the price of the platform
itself.
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1.3.5 Dynamic content on the phone

Asterisk is programmed using C language and other languages common in
today’s development environment. The possibility to provide dynamic content is
almost limitless.

1.3.6 Flexible and powerful dial plan

One more Asterisk breakthrough. If you look at traditional PBXs, even simple
things like LCR (Least Cost Routing) are either not feasible or optional. With
Asterisk, choosing the best route is easy and clean.

1.3.7 Open source running on top of Linux

One of the greatest features of Asterisk is it’'s community. When I access Wiki
(www.voip-info.org), e-mail distribution lists, and forums, I see that the
adoption of Asterisk has been fast with patches quickly provided to any bugs
eventually found. Asterisk is probably the most tested PBX software in the
world. From versions 1.0 to 1.2, more than 3000 changes and bugs in the
source code were corrected. This process ensures a code that is both stable and
almost error free.

1.3.8 Asterisk architecture limitations

Some limitations in Asterisk come from the use of the Zapata telephony design.
In this design, Asterisk uses the PC CPU to process voice channels instead of
dedicated DSPs (Digital Signal Processors) which are common in other
platforms. Although this allows for a huge cost reduction in hardware interface,
the system becomes dependent on the PC CPU. My recommendation is to run
Asterisk in a dedicated machine and to be conservative about hardware
dimensioning. It is also interesting to use Asterisk in a separate VLAN to avoid
excessive broadcasts that consume the CPU (broadcast storms caused by loops

Space reserved for sponsors
Please, contact info@asteriskguide.com



Chapter 1 — Asterisk Introduction | 29

or viruses). Some newer interface cards from several vendors are now including
DSPs to process echo cancellation, codecs and other features. This will make
Asterisk even better.
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1.4 ASTERISK ARCHITECTURE

4 N\
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Figure 1.1 - Asterisk Architecture.

The figure above shows the basic Asterisk architecture. Next, we will explain
concepts related to the architecture like channels, codecs and applications.

1.4.1 Channels

A channel is the equivalent of a telephone line, but in digital format. It usually
consists of an analogic or digital (TDM) signaling system or a combination of
codec and signaling protocol (e.g. SIP-GSM, IAX-uLaw). In the beginning, all
telephony connections were analog and susceptible to echo and noise. Later,
most systems were converted to digital systems, with the analogic sound
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converted into digital format by PCM (Pulse Code Modulation) in most cases.
This format allows voice transmission in 64 kilobits/second without
compression.

TDM hardware supported:

Zaptel Cards (usually Digium produced)

Wildcard T410P —-Four E1/T1 interfaces (PCI 3.3 volts only)
Wildcard T405P - Four E1/T1 interfaces (PCI 5.0 volts only)
TE110P - One port E1/T1 interface

TDM400P - Four analog interfaces FXO or FXS

TDM2400 - Twenty-four ports FXS or FXO

These boards use chan_zap channel drivers

Linux Cards

Quicknet Phonejack and linejack can be used

ISDN Cards and drivers

ISDN4Linux - Old driver, don't even try to use it. I have tried with a
ISDN BRI Eicon Diva Card. The result is bad voice quality and
instability. It was removed from compilation in version 1.2 and
deleted in version 1.4. These boards use chan_modem channel
drivers

ISDN CAPI - It is a third party Linux ISDN driver. It is used with
junghanns boards (www.junghanns.net) and integrates with hylafax.
These boards use chan_capi channel drivers

There are other channel drivers for BRI stuff like chan_misdn, which
are considered experimental. These drivers were created by Beronet,
Europe. vISDN can be also used with HFC ISDN chips.
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e Voicetronix (www.voicetronix.com.au): Produces high density analog
boards, 4, 8 and 16 ports. Now they produce E1/T1 cards too. These
boards use chan_vbp channel drivers

e Other manufacturers include Dialogic and Aculab. Most of them do
not release the source code.

Asterisk channels supported:

1.

chan_console: supports a sound card (OSS or ALSA) - dial string:
console/dsp)

chan_sip: supports voice over IP using SIP protocol. - dial string:
sip/channel

. chan_iax: supports voice over IP using IAX2 protocol, - dial string:

iax2/channel

. chan_h323: H.323 is one of the oldest and most implemented voice over

IP protocols. It's useful when one attempts to connect to existing H.323
networks. There are different flavors of H.323 in Asterisk: chan_h323 and
chan_oh323. A third implementation is being developed by Digium: the
first version in asterisk-add-ons subversion. Chan_h323 can be used in
Asterisk as a gateway. Asterisk can point to a gatekeeper, but can’t work
as one. Dial string h323/hostname if wusing a gatekeeper,
h323/extension@hostname if going directly to the gateway.

chan_mgcp: supports the voice over IP protocol using MGCP. Currently
Asterisk supports MGCP phones, but it cannot connect to a VoIP provider
using MGCP. Dial string: MGCP/aaln/1@hostname

chan_sccp: Supports Cisco voice over IP skinny protocol. There are two
versions: chan_skinny and chan_sccp2 (http://chan-sccp.berlios.de).
Supports most Cisco phones. More information can be found in
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http://www.voip-info.org/wiki/view/SCCP-HOWTO?2. Dial String:
SCCP/channel.

7. chan_unicall: Implements MFC/R2 as a signaling protocol for E1s used in
China, Latin America and several other countries. It is supported by a
third party channel driver called Unicall. In chapter 4, we will detail how
to implement it. It uses the chan_unicall channel driver. Dial string:
Unicall/channel

[ J

8. chan_agent: Used for ACD (Automatic Call Distribution). It is not related
to a specific hardware or protocol. It can also be used for mobility,
allowing any person to use any phone just by logging in to the agent.

9. chan_local: Is a pseudo channel, it simply loops back into the dialplan in
a different context. Useful for recursive routing. Dial string:
Local/extension@context

1.4.2 Codecs and codec translation

We usually try to put as many voice connections as possible in a data network.
Codecs enable new features in digital voice. Compression is one of the most
important ones, since it allows compression rates larger than 8 to 1. Other
features include voice activity detection, packet loss concealment and comfort
noise generation. There are several codecs available for Asterisk and these
codecs can be transparently translated from one to another. Internally, Asterisk
uses slinear as the stream format when it needs to convert from one codec to
another. Some codecs in Asterisk are supported only in pass-through mode,
and these codecs can't be translated.

The following codecs are supported:

e G.711 ulaw (USA) - (64 Kbps).
G.711 alaw (Europe) - (64 Kbps).
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G.723.1 - Only pass-through mode
G.726 - (16/24/32/40kbps)

G.729 - Needs licensing (8Kbps)
GSM - (12-13 Kbps)

iLBC - (15 Kbps)

LPC10 - (2.5 Kbps)

Speex - (2.15-44.2 Kbps)

1.4.3 Protocols

Sending data from one phone to another should be easy provided that the data
find a path to the other phone by themselves. Unfortunately, it doesn’t happen
this way, and a signaling protocol is necessary in order to establish connections
between phones, discover end devices and implement telephony signaling.
Recently, it has become very common to use of SIP as a signhaling protocol.
H.323 is largely implemented in voice over IP networks and most legacy
implementations use this protocol. IAX is another option that is becoming
popular because it works well with NAT traversal and some bandwidth can be
saved as well.

Asterisk supports:

SIP

H323

IAXv1 e v2

MGCP

SCCP (Cisco Skinny)
Nortel unistim
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1.4.4 Applications

To bridge calls from one phone to another an application named Dial() is used.
Most Asterisk features like voicemail and conferencing are implemented as
applications. You can see available Asterisk applications by using the “core
show applications” console command. You can add applications from asterisk-
addons, from third-party providers or even develop some applications yourself.

1.5 OVERVIEW

-
IP Phones Analog Phones

4?5/

¥ Inside

/ \ Softswitch

Media Gateway

Telco or PBX Voice Malil
Conference

Music on hold

\_
Figure 1.2-Asterisk overview
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Asterisk is an open source PBX that acts like a hybrid PBX, integrating
technologies such as TDM?! and IP telephony. Asterisk is ready for IVR
(Interactive Voice Response) functionality and ACD (Automatic call distribution)
and, as mentioned in previous sections of this book, is open to the development
of new applications. In the above figure, you can see that Asterisk connects to
telcos and existing PBXs using analog and digital interfaces and also supports
analog and IP phones. It can act as a softswitch, media gateway, voicemail,
audio conference, and has built in music on hold.

! TDM - Time division multiplexing. Today most of digital telephony is based on this
concept. With TDM you can use 24 to 30 voice circuits in a single T1 or E1 connection
respectively. T1 is mostly used in the USA while E1 is common in Europe.
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1.6 DIFFERENCES BETWEEN THE OLD AND THE NEW WORLD.

1.6.1 Telephony using the old PBX/Softswitch model

IP Phones

Telco or PBX

Softswitch / .
Music on hold
Voicemail EI@I
= e

Analog telephony
== Adapter
==

ES

3

e

PSTN Gateway

\_ J
Figure 1.4- Conventional softswitch or legacy PBX model

In the old softswitch model, all components were sold separately. Therefore,
you had to purchase each component and then integrate to the PBX or
softwitch environment. The costs and risks were high and most of the
equipment were proprietary.
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1.6.2 Telephony using Asterisk

( IP Phones

Unified =
Messaging ¥ Inside
" Inside
PSTN - — 1" Pihside POTS
Gateway A Softswitch — Telephony
- . Gateway
| ¥ Inside }’:.
/ " Inside
Telco
Or PBX

@
@y

\.
Figure 1.5 —Telephony in the Asterisk way.

All functions are integrated in the Asterisk platform in the same or in different
boxes according to dimensioning, and are licensed according to the GPL

agreement.
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1.7 BUILDING A TEST SYSTEM

Internet
VolP Service Provider

Telefone
Analégico

Internet
Connection

IS

PC with Linux and
Asterisk

Analog
: Telephony
Inside Adapter
e}  d
e N\
PN ’\
Telco or PBX
L Analog phone

Figure 1.6 — The 1x1 PBX

When implementing an Asterisk solution, our first step is generally to build a
test machine. The easiest test machine is the 1x1 PBX with at least one phone
and one line. There are several ways to do it. Let’s examine some of them.

1.7.1 One FXO, one FXS

The first and simplest way to build a test machine is to purchase a Digium
TDM400 board with one FXO and one FXS interface. Connect the FXO port to an
existing line and one FXS to an analog phone. There you have: a 1x1 PBX.
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1.7.2 VolIP Service Provider, ATA

This is the VoIP option. In this case you would sign up with a voice service
provider to have the SIP trunks and will have to purchase a SIP analog
telephony adapter. You will probably spend less than US$100.00 if you already
have the PC.

1.7.3 Inexpensive FXO board, ATA

This is the way I started. There are some V.90 fax/modems that work with
Asterisk as an FXO board. Some of the first Digium boards were created using
those (X100P and X101P). These boards are old V.90 fax/modems based on
Motorola and Intel chipsets (Motorola 68202-51, Intel 537PU, Intel 537PG, Intel
Ambient MD3200 are known to work). They are not easy to find since they are
not produced anymore; however, some are sold as X100P clones. I found ten of
these boards in a PC recycling company. For the FXS you can use an Analog
Telephony Adapter. Once again you could spend less than US$100.00 to start if
you already have the PC.

1.8 ASTERISK SCENARIOS

There are several different scenarios where Asterisk can be used. We will list
some of them and explain the advantages and possible limitations of each.

1.8.1 IP PBX

The most common scenario is the installation of a new or the replacement of
an existing PBX. If you compare Asterisk with some other alternatives, you will
find it to be cheaper and richer in features then most available PBXs in the
market. Several companies are now changing their specifications to Asterisk
instead of other brand named PBXs.
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Telco
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L IP phones )

Figure 1.7 IP PBX

1.8.2 IP enabling legacy PBXs

The image below illustrates one of the most commonly used setups. Large
companies usually don’t want to take a high risk when investing in new
technologies and, at the same time, wish to preserve their investments in
legacy equipment. IP enabling a legacy PBX can be very expensive and, thus,
connecting an Asterisk PBX using T1/E1 lines can be a good alternative to cost
conscious customers. Another benefit is to the possibility of connecting to a
VoIP service provider with better telephony rates.
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Figure 1.8 Integration with legacy PBX

1.8.3 Toll-Bypass

A very useful application for VoIP is connecting branch offices over the Internet
or a WAN. Using an existing data connection allows you to bypass toll charges
incurred in telecommunication connections between headquarters and branch

offices.
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Figure 1.9 Toll Bypass

1.8.4 Application Server (IVR, Conference, Voice Mail)

Asterisk can also be used as an application server for the existing PBX or it can
be directly connected to PSTN. Asterisk can do services like voicemail, fax
reception, call recording, IVR connected to a database, and audio conferencing
server. If you integrate voicemail and fax to existing e-mail you will end up
having a unified messaging system, which is usuallyan expensive solution.

Using Asterisk as an application server provides extreme cost reduction
compared to most other solutions.
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T1/Analog

T1/Analog
Asterisk PBX

IVR Server
Conference Server
Voice Mail
Unified Messaging

\. J
Figure 1.10 Asterisk as an application server

1.8.5 Media Gateway

Most voice over IP service providers use a SIP proxy to host all registering,
location and authentication of SIP users. Anyway, they have to send the call to
the PSTN directly or route it through a wholesale call termination provider using
SIP or H.323 voice over IP connection. Asterisk can act as a B2BUA (back to
back user agent) or Media Gateway, substituting very expensive soft switches
or media gateways. Compare the price of a four E1/T1 gateway from the main
market manufacturers with Asterisk. The Asterisk solution can cost several
times less than other solutions and is capable to translate signaling protocols
(H.323, SIP, IAX...) and codecs (G.711, G.729...).
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Figure 1.11 Asterisk as a media gateway

1.8.6 Contact Center Platform

A contact center is a very complex solution. It combines several technologies
like ACD (automatic call distribution), IVR (interactive voice response), call
supervision, and others. Basically, there are three types of contact centers:
inbound, outbound, and blended. Inbound contact centers are very
sophisticated. Usually they need ACD, IVR, CTI, recording, supervision, and
reports. Asterisk has a built in ACD to queue the calls. IVR can be done using
AGI (Asterisk Gateway Interface) or internal mechanisms like the application
background. CTI (Computer telephony integration) is done using AMI (Asterisk
Manager Interface); recording and reporting are built into Asterisk. For an
outbound contact center, a predictive or power dialer is one of the main
components. Although several dialers are available from the Asterisk open
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source, it is not hard to build your own for the platform if you so desire. A
blended contact center permits simultaneous inbound and outbound operation,
saving money by better usage of the agent’s time. It's possible to use Asterisk
and it's ACD mechanism to implement a blended solution.

s ~

—1-8oo->(

Call Queue

ACD
Ringall,RoundRobin,Rrmemory,
LeastRecent,Priority

Agent1 Agent2 AgentN

| J/
Figure 1-12 Asterisk as a Contact Center Platform

1.9 FINDING INFORMATION AND HELP

Some of the best places to find information about Asterisk are:
1.9.1 The official page

http://www.asterisk.org

http://www.asterisk.org/support/get-started
http://forums.digium.com/
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1.9.2 Asterisk wikipedia

http://www.voip-info.org
WWW.Voip-info.org/wiki-Asterisk

1.9.3 Asterisk mailing lists

http://www.asterisk.org/support/mailing-lists
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1.9.4 Interesing sites

www.asteriskguru.com (Several tutorials)

www.sineapps.com (News about Asterisk)

1.10 SUMMARY

Asterisk is an Open Source software licensed according to the GPL that enables
an ordinary PC to act as a powerful IP PBX platform. It was created by Mark
Spencer from Digium, who sells the interface cards for Asterisk. Hardware is
open source too and originated in the Zapata project developed by Jim Dixon.
The Asterisk architecture has the following main components:

CHANNELS: Analog, digital, or voice over IP.

PROTOCOLS: Communications protocol can be SIP, H323, MGCP and IAX
and they are responsible for signaling the calls.

CODECs: Translate digital formats of voice allowing compressions, packet
loss concealment, silence suppression and comfort noise generation.
Asterisk does not support silence suppression.

APPLICATIONS: Responsible for the Asterisk PBX functionality.
Conference, voicemail, and fax are examples of Asterisk applications.

Asterisk can be used in several scenarios: from a small IP PBX to a
sophisticated contact center.

1.11 QUESTIONS

1. Mark the correct answers. Asterisk has four basic architectural components.

a) Channels
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b) Protocols

c) Agents

d) Phones

e) Codecs

f) Applications

2. If necessary, you can create an Asterisk PBX with four trunks and eight
phones using three TDM400 cards. The first one with four FXO channels and the
other two with four FXS channels each. This affirmative is:

a) False
b) True

3. A FXS channel generates a dialing tone, while a FXO channel receives a
dialing tone from the PSTN or another PBX. The affirmative is:

a) False
b) True

4. Mark the correct answers. Asterisk allows the use of the following features:

a) IVR (Interactive Voice Response)
b) ACD (Automatic Call Distribution)
c) IP Phones

d) Analog phones

e) Digital phones from any vendor

5. To play music on hold, Asterisk needs an external player like a MP3 or CD
player. The affirmative is:

a) False
b) True
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6. This technology is responsible for automatic answering of customers. Usually
plays a “prompt” and wait an option dialed by the user. In some cases can be
integrated with a database to provide information by the telephone using text-
to-speech technology. It is named

a) CTI
b) IVR
c) DAC
d) Unified Messaging

7 — An E1 trunk supports voice channels while a T1 trunk supports
voice channels.

a) 12, 24
b) 30, 24
c) 12, 12
d) 30, 23

8 - In traditional PBXs, usually ACD, IVR and voicemail are included in the PBX
together with their respective licensing. This affirmative is:

a) False
b) True

9 - It is possible to connect several branches using voice over IP, thereby
reducing long distance toll rates imposed by telephony companies. Asterisk can
act at a branch as:

a) The PBX for all users

b) The media gateway connection to an existing PBX

c) The only thing possible is to use IP phones or ATAs connected to a
centralized Asterisk.
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d) Resilience and robustness are not important when you connect IP phones.

10 - Asterisk can be used as a contact center platform. What are the three
main types of contact centers?

a) External
b) Internal
c) Inbound
d) Outbound
e) Blended
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Chapter 2

Downloading and installing Asterisk

In this Chapter, we will cover downloading, installation and configuration of
Asterisk.

2.1 OBJECTIVES

4 )

Objectives

By the end of this chapter you will be able to:

Dimension hardware requirements for Asterisk
Install Linux with the necessary dependencies
Download a stable version using FTP.

Compile Asterisk

Run Asterisk and explain the execution options.
Learn how to start Asterisk at boot time.

\ J
Figure 2.1 Objectives
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2.2 INTRODUCTION

Now you will learn how to prepare your system for an Asterisk installation.
Asterisk runs in multiple operating systems, but we chose to keep things simple
and start with a single operating system: Linux. We chose the Debian
distribution because the dependencies are easy to install, this distribution is
stable, and has a low footprint. Other distributions can be used as well.

2.3 MINIMUM HARDWARE

Asterisk is CPU intensive because it uses the PC processor to process voice
instead of dedicated DSPs. The most important parameter for CPU dimensioning
is the number of simultaneous calls. If you are building a complex system with
high load, it is important to keep these concepts in mind. To build a simple
system, a Pentium class processor with more than 300 Mhz and 256 Mbytes of
RAM memory is fine. Asterisk does not require too much space on disk (around
100 Mbytes of code, including compiled and source). This should allow enough
space for voice-mail and custom prompts.

If you are using VoIP, no other hardware is necessary. You can use free
softphones from counterpath or SJLABS to connect to VoIP providers. A good
list of providers can be found in http://www.voipcharges.com.

Note: Some Asterisk applications, like meet-me and music on hold,
require a clock source. Usually, the clock source of Asterisk is the TDM
interface card. If your system does not use a TDM interface card, you
will have to load ztdummy to provide a clock.

2.3.1 Hardware Assembling

The asterisk hardware does not need to be sophisticated. You don’t need an
expensive video board or too many peripherals. USB, serial and parallel ports
should be disabled to avoid consuming unnecessary interrupts. A good network
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interface card is important. Take special care if you are using TDM interface
cards. Some cards use a 3.3 volts PCI bus and it is not easy to find mother
boards for them.

2.3.2 IRQ sharing

Telephony interface cards like X100P can generate large quantities of
interruptions. Serving these interruptions takes processor time. The drivers
can't do this processing if you have another device using the same interruption.
In a single CPU system, you should avoid IRQ sharing between devices. We
recommend the use of a dedicated hardware for running Asterisk. Don't forget
to disable any foreign or unnecessary hardware. Some hardware can be
disabled in the motherboard bios setup.

Once you have started your computer, see your assigned interrupts in
/proc/interrupts.

#

cat /proc/interrupts

CPUO

: 41353058 XT-PIC timer

1988 XT-PIC keyboard

: 0 XT-PIC cascade

: 413437739 XT-PIC wctdm <-- TDM400
5721494 XT-PIC ethO

: 413453581 XT-PIC wcfxo <-- X100P
1 XT-PIC rtc

: 413445182 XT-PIC wcfxo <-- X100P
12: 0 XT-PIC PS/2 Mouse

14: 179578 XT-PIC ide0

15: 3 XT-PIC idel

NMI: O

ERR: 0

OooONPWNRO

Above, you can see three Digium boards, each in their own IRQ. If this is your
case, go ahead and install the hardware drivers. If this is not your case, go
back and try something else to avoid IRQ sharing.
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2.4 CHOOSING AN OPERATING SYSTEM

Asterisk was initially developed to run on Linux. However, it can also run on

BSD Unix or Mac OS X. If you are new to Asterisk, try using Linux first since it
is much easier. If you were to try BSD Linux or Mac OS X, I forewarn you that
you this operating system presents many challenges to run Digium hardware.

2.4.1 Linux distribution

Several Linux distributions were successfully tested with Asterisk (e.g. Fedora,
Redhat, SuSe, Debian, Gentoo, and others). Choose yours. We have chosen
Debian Sarge 3.1 and this distribution can be downloaded from
http://www.us.debian.org/CD/netinst/#netinst-stable.

2.4.2 Necessary packages

Required by Asterisk:

e readline, readline-devel (required before 1.2)
e bison (Required before 1.2)

e openssl, openssl-dev

e termcap

e ncurses-devel

o zlib-devel

Required by zaptel

e Kernel sources

Caution: The zaptel packages are necessary to compile some Asterisk
applications like meetme(). If you compiled Asterisk before zaptel, you
will have to recompile Asterisk to compile meetme() and other
dependent applications.
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2.5 INSTALLING LINUX PREPARED FOR ASTERISK

We used Debian with Kernel 2.6 to install Asterisk. We have chosen this
distribution because it’'s popular, easy to work with, and it is supported by
Digium. The installation steps are described below. You can download Debian
Sarge version 3.1 from www.debian.org.

Caution: This installation will format your PC. All your disk data will be
erased. Please make sure to backup all your data before you start.

Step 1: Put the CD in the CD-ROM drive and boot your PC. Use the option
linux26 to boot with linux kernel version 2.6.

debian

[Press F1 for help, or ENTER to boot: linux26_
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Step 2: Select the language

[!!] Choose language

Choose a language:

shaip
s
Euskaraz
Bosanski

ARlbanian

Arabic

Basque

Bosnian

Bulgarian

Catalan

Chinese (Simplified)
Chinese (Traditlional)
Croat ian

Czech

Danish

putch

Hrvatski
cestina
Dansk
Nederlands

Suomeksi
Francals
Galego
peutsch
EAAML LK
n*

Finnish
French
Galician
German
Greek
Hebrew

Step 3: Select the country

1 [!] Choose countruy or reglom |

Based on your language, uyou are probabluy located in one of these
countries or regions.

Choose a country, territory or area:

RuUstralia
Botswana
Canada
Denmark

Hong Kong
India
Ireland

New Zealand
Fhilippines
Singapore
south Africa
United Kingdom

£ imbabwe
other

<Go Back>
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Step 4: Choose the keyboard layout.

[!] Select a keuyboard layout

Keumap to use:

pmerican English )
Belarusian

Belgian

Brazilian (ABNTZ layout)
Brazilian (EUA layout)
British English
Bulgarian

Canadlan French

Croat lan

Czech

Danish

Dutch

Dvorak

Estonian

Finnish

French

GErman

Greek

Hebreuw

<Go Back>

Step 5: Type the host name (e.g. asterisk)

1 [!]1 Configure the network
Please enter the hostname for this sustem.

The hostname 1s a single word that ldentifles uyour system to the
network. If wou don't know what your hostname should be, consult your
network administrator. If you are setting up uwour own home network,
you can make something up here.

Hostrame :

<Go Back>
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Step 6: Type the domain for this equipment (e.g. astersikguide.com).

1 [!] Configure the network |

The domain name is the part of your Internet address to the right of

your host name. It is often something that ends in .com, .net, .edu,
or .org. If you are setting up a home network, JYou can make
something up, but make sure you use the same domain name on all your

computers.
Domain name:

<Go Back>

Step 7: Now you will partition the disks. Please confirm that you erased the
entire disk.

Caution!
All your data will be erased. Backup your data before proceeding.
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[!!] Partition disks |

This installer can guide uyou through partitioning a disk for use by
bebian, or if you prefer, you can do it manually. If you do choose to
use the guided partitlioning tool, you will still have a chance later
to see the results, customise it, and even undo the partitioning if

you do not like 1t.
Fartitioning method:

Hanually edit partition table

<Go Back>
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Step 8: Choose “all files in one partition”

[!] Partition disks |

The disk can be partitioned using one of sewveral different schemes.
If you are unsure, choose the first one.

Partitioning scheme:
[pll files in gne partition (recommended for new users))
Desktop machine
Hulti=-user workstation

«<Go Back>

Step 9: Choose “finish partitioning and write changes to disk”

[!'] Partition disks |

This is an overview of vyour currentluy configured partitions and mount
points. Select a partition to modifu its settings (file sustem, mount
point, etc.), a free space to create partitions., or a device to
initialise its partition table.

Configure software RAID

Configure the Logical volume Hanager
Guided partitioning

Help on partitioning

SCSI1 (0,0,0) (sda) - 4.3 GB VHware, VHware wvirtual S
#1 primary 4.1 GB 4 B ext3
¥5 logical =213.8 HB H swap sSwap

Undo chani35 to Ear'titiunﬁ

«Go Back>
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Step 10: Confirm again.

1 [!!] Partition disks |

If you continue, the changes listed below will be written to the
disks.

HARMING: This will destrou all data on any partitions uou have
removed as well as on the partitions that are going to be formatted.

The partition tables of the following devices are changed:
SCSI1 (0,0,0) (sda)

The following partitions are going to be formatted:
partition #1 of SCSI1 (0,0,0) (sda) as ext3d
partition #5 of SCSI1 (0,0,0) (sda) as swap

Hrite the changes to disks?

<Go Back>

Step 11: Accept GRUB boot loader installation

[!] Install the GRUB boot loader on a hard disk

It seems that this installation of Debian is the only operating
sustem on this computer. If so, it should be safe to install the GRUB
boot loader to the master boot record of your first hard drive.

Harning: If the installer failed to detect another operating system
that is present on your computer, modifying the master boot record

will make that operating sustem temporarily unbootable, though GRUB
can be manually configured later to boot it.

Install the GRUB boot loader to the master boot record?

<Go Back> < ess)
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Step 12: Finish the installation

[11] Finish the installation |
Installation complete
Installation is complete, so it is time to boot into your new Debian

sustem. Hake sure to remove the installation media (CD-ROM,
floppies), so that vour system boots from the disk to which Debian

was installed.

<Go Back> [<Cont inue>|

Step 13: Remove the CD, reboot the PC and click OK when the screen depicted
below appears.

Debian Conf iguration

| Debian base system configuration |
Welcome to your new Debian systemt

This program will now walk yow through the process of setting up your
newly installed system. [t will start with the bazics -- time zone
selection, setting a root password and adding a user, and then progress
to installing additional software to tume this new Debian system to your
needs .
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Step 14: Select "No” just in case the hardware clock is not set to GMT.

Debian Conf iguration

| Time zone conf iguration |

Unix system clocks are generally set to GMT (“Greenwich Mean Time", also
known as "Universal Coordinated Time", or UTC). The operating system
knows your time zone and converts system time into the local time. You
can specify whether the hardware clock is set to either GHT (recommended
for a Linux-only system) or local time (which may be more convenient for
a system that also runs other operating systems or an off-the-shelf FPC).

The hardware clock says the time is now Tue 11 Oct ZBBS BB:16:58 AM UTC.

Iz the hardware clock set to GHMTY

<Yez>

Step 15: Select the appropriate Time zone
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Debian Configuration

Eastern

Space reserved for sponsors
Please, contact info@asteriskguide.com



Chapter 2 — Downloading and installing Asterisk | 67

Step 16: Type “asterisk” as the root password.

Debian Conf iguration

| Configuring passwd |
You need to set a password for ‘root’, the system administrative
account. A malicious or ungualified user with root accesz can have
disastrous results, so you should take care to choose a root password
that is not easy to guess. It should not be a word found in the
dictionary, or a word that could be easily associated with you, like
your middle name. A good password will contain a mixture of letters,
numbers and punctuation and will be changed at regular intervals. The
root password is changed by rumning the 'passwd’ program as root.

Hote that you will mot be able to see the password as you type it.
Root password:

<Cancel>

Step 17: Re-enter for confirmation

Debian Conf iguration

| Configuring passwd |
Please enter the same root password again to verify that you have typed
it eorrectly.

Re-enter password to verify:

<Cancel>
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Step 18: Create a user named “asterisk”.

Debian Conf iguration

| Configuring passwd |
A user account will be created for you to use instead of the root
account for non-administrative activities.

Enter a full name for the new user:

{Cancel>

Step 19: Enter the username “asterisk” again

Debian Conf iguration

| Configuring passwd |

Select a username for the new account. Your first name is a reasonable
choice. The username should start with a lower-case letter, which can be
followed by any combination of numbers and more lower-case letters.

Enter a username for your accoumt:

<Cancel>
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Step 20: Type “asterisk” as the password for user “asterisk”

Debian Conf iguration

| Configuring pazsswd |
A good password will contain a mixture of letters, numbers and
punctuation and will be changed at regular intervals.

Enter a password for the new user:

{Cancel>

Step 21: Re-enter password for verification

Debian Conf iguration

| Configuring passwd |
Please enter the same user password again to verify you have typed it
correctly.

Re-enter password to verify:

{Cancel>
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Step 22: Answer “no” for the question “scan another CD?”

Debian Conf iguration

| Apt configuration }

If you have another Debian CD (for example, the second in a two CD set),
you should insert and scan it now.

Scan another CD7

Step 23: We will use this server just for Asterisk. Leave all options blank.

Debian Conf iguration

| Debian software selection |

At the moment, only the core of Debian iz installed. To tune the
installation to your needs, you can choose to install one or more of the
following predefined collections of szoftware. Experienced userz may
prefer to select packages manually.

Choose software to install:
Desktop environment

Web server
Print server

DH3 TP

File server

Hail server

30L database

manual package zelection
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Step 24: Choose internet site; mail is sent and received using SMTP. This is
necessary for integration of voice-mail and e-mail.

Debian Configuration

| Conf iguring Exim w4 (eximd-config)
Select the configuration type that best meets your needs.

Systems with dynamic IP addresses, including dialup systems, should
generally be configured to send outgoing mail to another machine, called
a "smart host" for delivery. You can choose to receive mail on such a
system: or to have no local mail delivery, except mail for root and
postmaster.

General type of mail configuration:

internet site; mail is sent and received directly using SMTP

mail sent by smarthost: received via SMIP or fetchmail
mail sent by smarthost: no local mail

local delivery only: not on a network

manually convert from handcrafted Exim v3 configuration
no configuration at this time

<0k <Cancel>

Step 25: Use the asterisk account for the mail server
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Debian Conf iguration

| Configuring Exim v4 (eximi-config) |

Mail for the “postmaster™, “root", and other system accounts is usually
redirected to the user account of the actuwal system administrator. If
you leave thisz value empty, such mail will be saved in ~varsmail-mail,
which iz not recommended. Hote that postmaster’s mail should be read om
the system to which it is directed, rather than being forwarded
elzewhere, so (at least one of ) the users you choose should not redirect
their mail off this machine. Use a “real-" prefix to force local
delivery.

Enter one or more usernames separated by spaces.

Root and postmaster mail recipient:

<Cancel»
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Step 26: End

Debian Conf iguration

| Debian base system configuration |
Thank you for choosing Debiant

Setup of your Debian system is complete. You may now login at the login:
prompt .

If you want to revisit this setup process at a later date, just rum the
base-config program.

2.6 PREPARING THE DEBIAN SYSTEM FOR ASTERISK

The Debian installation is now complete. Let’s now install the packages
necessary for the subsequent compilation of Asterisk and Zaptel drivers. We will
first indicate to Debian where the packages are going to be downloaded from.
This is done by using the apt-setup utility.

Step 1: Log in as root

Step 2: Add a source to download the packages (/etc/apt/sources.list)

#apt-setup

Step 3: Select FTP.
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Debian Conf iguration

| fApt configuration |
Flease choosze the method apt (the Debian package management tool) should
use to access the Debian archive.

For example if you have a Debian cd, select “cdrom", while if you plan
to install via a Debian mirror, choose “"ftp" or "http".

fArchive access method for apt:

cdrom
htt

filesystem
edit zsources list by hand

<Cancel»

Step 4: Select the appropriate country
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Debian Configuration

| Apt configuration |
Select the country the mirror should be in. You should use a mirror in
your country or region if you do not know which mirror has the best
Internet commection to you.

Mirror country:

Romania
Russia
Singapore
Slovakia
Slovenia
South Africa
Spain

Sweden
Switzerland
Taiwan
Thailand
Turkey
Ukraine #t

mited States s

<0k <Cancel>
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Step 5: Choose the appropriate mirror

Debian Conf iguration

Apt configuration |
Select the Debian mirror apt should use. You should select a mirror that
is close to you on the net.

Choose the Debian mirror to use:

mirrors.kernel .org
debian.oregonstate.edu
ftp.us.debian.org
archive.progeny.com
linux.csua.berkeley.edu
ftp.cs.stevens-tech.edu
ftp.ndlug.nd.edu
sluglug.ucsc.edu
debian.crosslink.net
ftp.uwsg.indiana.edu
ftp.egr.msu.edu
ftp.rutgers.edu
debian.secsup.org
debian.uchicago.edu

<0k <Cancel>

Step 6: Select <no> to another apt source.
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Debian Conf iguration

| Apt configuration }

The Debian package management tool, apt, is now configured, and can
install 15858 packages. However, you may want to add another source to
apt, so it can download packages from more tham one location.

Add another apt source?

Yes>

Step 7: To install the kernel headers for zaptel compilation, type:

apt-get install kernel-headers-" uname -r’
In -s /usr/src/kernel-headers-"uname -r° /usr/src/linux

For Debian Etch 4.x and Ubuntu 7.x, use:

apt-get install linux-headers-"uname -r’
In -s /usr/src/linux-headers- " uname -r° /usr/src/linux
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Step 8: To install the necessary packages, type:

apt-get install bison openssl libssl-dev libasound2-dev libc6-dev libnewt-dev libncurses5-dev
zliblg-dev gcc g++ make

2.7 OBTAINING AND COMPILING ASTERISK
Linux is now installed. The next step is the Asterisk installation.
2.7.1 Obtaining Asterisk sources

To obtain Asterisk sources and zaptel drivers you should download them from
Digium.com. We will use the wget utility to download them. Create a directory
/usr/src to receive the files. You should consult www.asterisk.org to verify
which the latest versions are.

Where “x’ is the latest software revision, type:

cd /usr/src

wget http://ftp.digium.com/pub/zaptel/zaptel-1.4.7.1.tar.gz

wget http://ftp.digium.com/pub/libpri/libpri-1.4.x.tar.gz

wget http://ftp.digium.com/pub/asterisk/asterisk-addons-1.4.x.tar.gz
wget http://ftp.digium.com/pub/asterisk/asterisk-1.4.15.tar.gz

Uncompress the files using:

# tar —xzvf asterisk-1.4.x.tar.gz

# tar —xzvf libpri-1.4.x.tar.gz

# tar —xzvf asterisk-addons-1.4.x.tar.gz
# tar —xzvf zaptel-1.4.x.tar.gz
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2.7.2 Compiling Zaptel drivers

You will need to compile the Zaptel modules. The commands *./configure’ and
‘make menuselect’ were added on version 1.4. The last one allows you to select
which utilities and modules to build.

The following commands will do it:

cd /usr/src/zaptel-1.4.x/

make clean

./configure

make menuselect

make install

make install-udev ;Use to create zaptel devices using udev daemon
make config ;Use to start zaptel at boot time

update-rc.d zaptel defaults 99 ;Use to start zaptel at boot time

Use "make menuselect” to install only the necessary modules.
This is the "make menuselect” screenshot.

£+ 192.168.1.133 - PuTTY

Fernel Mod
Toilities
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2.7.3 Compiling Asterisk

If you have compiled software before, compiling Asterisk will be an easy task.
Run the following commands to compile and install Asterisk. Once again you
can choose which applications and modules to build using ‘make menuselect’.

cd /usr/src/libpri-1.4.x
make clean

make

make install

cd /usr/src/asterisk-1.4.x

make clean

./configure

make menuselect

make

make install

make samples ;use to create sample configuration files
make config ;to start asterisk at boot time

Use "make menuselect” to install only the necessary modules.
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‘make menuselect’ screenshot:

£ 192.168.1.133 - PuTTY,

N
5
-
a

vl =

2.8 STARTING AND STOPPING ASTERISK

With this minimal configuration, it’s possible to start Asterisk successfully.

/usr/sbin/asterisk -vvvgc

Use the CLI command stop now to shutdown Asterisk.

| CLI>stop now

2.8.1 Asterisk runtime options

The Asterisk starting process is very simple. If Asterisk is run without any
parameters, it is launched as a daemon.
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| /sbin/asterisk

You can access Asterisk console by executing the command below. Please note
that more than one console process can be run at the same time.

/sbin/asterisk -r

2.8.2 Available runtime opt