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Project Overview

SIP/RTP based VOIP phone with an Asterisk
Registrar

Very small memory footprint — 512KB SRAM
PS/2 keyboard for input and 2-line LCD display

Embedded Operating System (uCos/Il) for multi-
threading

Iniche TCP/IP stack for socket communications
Altera NIOS 2 processor (50 MHz)
DEZ2: Wolfram Audio chip, Davicom DM9000A Emac



System Architecture

Modularized into Application logic,
System Software and Hardware Design
layers with OOP design

SIP/SDP and RTP on UDP for session
Initiation and media respectively



Architecture Diagram

Software Stack Hardware Overview
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System Software

uCos/ll os, iniche TCP/IP stack

NIOS 2 command line tools (bsp
generate, make, download, terminal)

Multi-threaded design

No call-time heap allocation (pools,
gueues pre-generated)

Drivers (DM9000A, sound, lcd, keybd)
State machine app implementation



SIP and RTP Protocols

Constructed SIP protocol for Unicast
communication

SDP used for Media Session
Management

Integrated the RTP lib API to create the
RTP clients



Asterisk Server

@ Asterisk 1.6 configured in canreinvite=no mode
@ All extensions support UDP traffic

® SIP Messages and RTP Media Sessions via
Asterisk

® The message flow diagram:

VOIP Client 1 VOIP Client 2
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Hardware Design

Interrupts used as an interface to the
processor Audio Stack
256 sample buffers in/out

8Khz sample rate
Audio Codec
Interrupts every 30msec _

=
—
[1¢]
-
-
=
=

EJEQ 0PNy |



Issues and Lessons Learned

Avoid use of 3" party software libraries
In embedded systems

SIP implementation and use of SDP
more (RTP) Media Session
management

TCP/IP can be done very nicely on a
small embedded system

Test audio with more than just a single
tone



Future Work

Video calls like Skype

Contact lists for easy calling

Audio conferencing (multi-way calls)
World peace

Cure hunger, cancer, etc.
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