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Embedded... are you insane?

• Cost

– Verizon’s plan still costs too much

• Single Line Replacement

– Local dialing for relatives– Local dialing for relatives

– Voicemail w/SMS notification

• Trixbox is overkill

– Full-blown PBX replacement solution

• High geek factor
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Dial Tone Line $  5.92
Non-Published Number $  1.89
Local Calls $  0.50
MD Fee $  0.20
MD Gross Receipts Tax $  0.31
Montgomery County Local $  2.00
MD 911 Fee $  1.00
MD Federal Universal Service $  0.70
Federal Tax $  0.50
Federal Subscriber Line $  5.99

My Verizon Phone Bill

This is a typical monthly phone bill for me as part of their 
“cheapest” available plan known as “Tone Economy Message 
Service.” You must ask for it by name.
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Federal Subscriber Line $  5.99

Total Bill $19.01 
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My kinda shopping

• Soekris net4826

– 233 MHz AMD Geode SC1100

– 64 MB SDRAM

– 64 MB on-board Compact Flash– 64 MB on-board Compact Flash

– 10/100 Ethernet Port

– Serial Port

– 2 Mini-PCI Type III Sockets

• Cost: $195
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My kinda shopping

• USB Card Reader

• SD Card

• VMware Server Software

• Wireless LAN• Wireless LAN

• Cost: ???
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In search of... simplicity

• Asterisk Distributions:

– AsteriskNOWTM

– Trixbox

– AdminsParadise VoIP & Fax System– AdminsParadise VoIP & Fax System

– Evolution PBX

– Elastix PBX

• Common Problems

– Bloatware!
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In search of... simplicity

• AstLinux

– Asterisk

– Linux kernel 2.6

– busybox– busybox

– bash

– mini_httpd

– OpenSSH & OpenSSL

– iptables

– and much more useful stuff
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Network Administration

• Embedded development system

– Virtual machine running Ubuntu

– Servers

• DHCP• DHCP
– PXE boot needs IP and kernel image location

• TFTP
– Provides the kernel image to load

• NFS
– Provides a networked file system and access 
to the AstLinux installation
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Step-by-Step Guide to Insanity

• The Ubuntu Nitty-Gritty

– Server version of Ubuntu 6.06 LTS

– Update system

• sudo apt-get update• sudo apt-get update

• sudo apt-get upgrade

– Install servers

• sudo apt-get install dhcp3-server

• sudo apt-get install tftpd-hpa

• sudo apt-get install nfs-common

• sudo apt-get install nfs-kernel-server
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Step-by-Step Guide to Insanity

/etc/dhcp/dhcpd.config

ddns-update-style none;
default-lease-time 600;
max-lease-time 7200;
subnet 192.168.0.0 netmask 255.255.255.0 {

host soekris {
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hardware ethernet 00:00:24:c5:56:04;
fixed-address 192.168.0.50;
option subnet-mask 255.255.255.0;
option routers 192.168.0.1;
option domain-name-servers 192.168.0.1;
server-name “192.168.0.105:;
filename “pxelinux.0”;

}
}



Step-by-Step Guide to Insanity

/etc/exports

/astlinux 192.168.0.50(rw,no_root_squash,sync)
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Step-by-Step Guide to Insanity

• Let’s fire it up!

– sudo /etc/init.d/dhcp3-server start

– sudo /etc/init.d/tftpd-hpa start

– sudo /etc/init.d/nfs-common start– sudo /etc/init.d/nfs-common start

– sudo /etc/init.d/nfs-kernel-server start
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Soekris Booting Over Network

Typical Soekris output from the console.

5/12/2007 terrydunlap.com 16



Soekris Acquiring IP and Kernel Image

The Ubuntu DVD contains a directory (/install/netboot/ubuntu-
installer/i386) which has pxelinux.0, linux kernel and initrd.gz image 
as well as a corresponding default configuration file for networking 
boot with a serial console.
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Ubuntu & BusyBox

Use the Ubuntu “expert” installation option. Proceed through all the 
menus and configurations up to and including “Partition Disks.” 
Once the partition is complete, drop to a shell.
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Installing the AstLinux Image over NFS

Mount the NFS export directory to /mnt/nfs. Verify the image is 
present. Now gunzip the image to the compact flash as shown 
(verify your /dev/<device>. The result is AstLinux on a compact 
flash.
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Step-by-Step Guide to Insanity

• Booting the Soekris

– AstLinux uses a 19200 baud rate on 
the console

– Ctrl-P to stop boot– Ctrl-P to stop boot

– set ConSpeed=19200

– Change your terminal settings as well
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Successful Embedded AstLinux Installation

As a first time user, you will be given the opportunity to save all 
your config files, ssh keys and other necessary files to an external 
device. I used an SD card. It also stores my voicemails as well.
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Successful Embedded AstLinux Running

At this point we can kill the serial console and administer AstLinux 
from a web browser.
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AstLinux Administration

The default user is “admin” while the default password is “astlinux.” 
The server uses SSL, so you will be prompted to accept an 
unverified SSL certificate since it was self-generated.
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Configuration hell

The list of config files seems endless! But through trial and error, 
and sometimes luck, I found that you only need to modify two files 
to get a working box: sip.conf & extensions.conf.
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sip.conf Configuration

[general]

register => <username>:<password>@inbound1.vitelity.net:5060

context=default

bindport=5060

bindaddr=0.0.0.0

disallow=all

allow=ulaw

[300][300]

type=friend

secret=300

qualify=yes

dtmfmode=rfc2833

nat=yes

host=dynamic

context=voip

mailbox=1@default
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sip.conf Configuration

[vitel-inbound]

type=friend

host=inbound1.vitelity.net

context=voip

username=<username>

secret=<password>

insecure=very

canreinvite=no

[vitel-outbound]

type=friend

host=outbound1.vitelity.net

context=voip

username=<username>

fromuser=<username>

trustpid=yes

sendrpid=yes

secret=<password>

canreinvite=no
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extensions.conf Configuration

[general]

static=yes

writeprotect=no

autofallthrough=yes

clearglobalvars=no

priorityjumping=no

[voip]

include => inboundinclude => inbound

include => outgoing

include => internal

include => voicemail

;[iax2trunk]

;include => john

;include => internal

[voicemail]

exten => 500,1,VoiceMailMain()
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extensions.conf Configuration

[inbound]

exten => 2402383197,1,Dial(SIP/300,15)

exten => 2402383197,n,VoiceMail(1@default,u)

exten => 2402383197,n,Hangup()

exten => 9376883158,1,Dial(SIP/300,15)

exten => 9376883158,n,VoiceMail(1@default,u)

exten => 9376883158,n,Hangup()

exten => 5676234548,1,Dial(SIP/300,15)

exten => 5676234548,n,VoiceMail(1@default,u)

exten => 5676234548,n,Hanguo()

exten => a,1,VoiceMailMain()

exten => a,n,Hangup()
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extensions.conf Configuration

[outgoing]

exten => _NXXNXXXXXX,1,SetCallerId,2402383197

exten => _NXXNXXXXXX,n,Dial(SIP/${EXTEN}@vitel-outbound)

[internal]

exten => 300,1,Dial(SIP/300)

exten => 350,1,Dial(SIP/350)

;exten => 205,1,Dial(IAX2/205)

;[john]

;exten => 301,1,Dial(SIP/301)

;exten => 301,n,Hangup()

5/12/2007 terrydunlap.com 29



voicemail.conf Configuration

[general]

format=wav49|gsm|wav

serveremail=asterisk

attach=no

skipms=3000

maxsilence=10

silencethreshold=128

maxlogins=3

emaildateformat=%A, %B %d, %Y at %remaildateformat=%A, %B %d, %Y at %r

mailcmd=/usr/sbin/msmtp -C /tmp/etc/msmtprc –t

sendvoicemail=yes

[default]

1 => <password>,Terry,,<mycellnumber>@vtext.com,attach=no|saycid=no|envelope=no|delete=no
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Mini-smtp Client

Sendmail is way too big and complex for the embedded device. 
msmtp is the perfect solution. It’s simply a client that passes the 
email to the real smtp server I use: Verizon.
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/etc/rc.conf Configuration

<snip>

##This is the SMTP server that all mail from cron, etc. on this

##system will be sent through.  This includes Asterisk VM notifications.

SMTP_SERVER="66.174.3.30"

<snip>
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Future Lunacy

• 2.4 GHz Atheros 802.11b/g Card

– Mini-PCI Type III Sockets

– High Power 600mW
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Future Lunacy
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Future Lunacy
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Demo Time

Disclaimer: Past performace is not 

indicative of future results.
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Contact Information

• www.terrydunlap.com

– slides to be posted soon

– on-going blog about this project

• terry.dunlap@gmail.com• terry.dunlap@gmail.com
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