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1. w h at is  OpenSER
2. SIP w h at?
3. w h y people u s e  th is  s e rver
4. w h y its fun to u s e  it
5. w h y its fun to w ork  w ith  th e  project
6. and its get even better!
7. h ow  to u s e  it by yours elf



OpenSER –  open SIP expre s s  router
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com ponent of VoIP infrastructure s
provide s  core s e rvice s
proxy
registrar
balancer or router
applik ation s e rver

no PBX, m ore lik e  a router
care s  only about s ignaling, no m edia data
foundation for cu stom  h igh -perform ance 
SIP s ervice s



som e SIP and VoIP bas ics
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SIP is  a text bas ed protocol, s im ilar to H TTP
SIP doe s  th e  s ignalis ing, RTP carrie s  th e  m edia
Bas ic call s etup is  eas y
REGISTER, INVITE
ACK, OK, CANCEL
AUTH  and ERROR m e s sage s

com plex standard w ith  m any extens ions
and every vendor im plem ents its s igh tly different
som e even com plete w rong, and different per patch -level
th is  cau s e s  funny incom patibilitie s ..



connecting people
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teleph ony solutions for carrie rs  and 
s e rvice providers
Usage at 1& 1
800 m illion m inute s  per m onth
1.6 m illion cu stom ers  on th e platform
interfacing w ith  asteris k , callw eaver, legacy code

teleph ony solutions for SMEs, nicely 
pack aged in an appliance
teleph ony solutions for you!



exam ple s etup
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Bas ic VoIP infrastructure for teleph ony s e rvice s
OpenSER w ith  M ySQL databas e
one (Debian) Linux s e rver

advanced s e rvice s
OpenSER, Asteris k  and Callw eaver
dedicated (M ySQL) databas e
one s e rver for each  s e rvice (balancing, proxy, registrar)
M ediaproxy or nath elper to get th rough  th e NAT
PSTN gatew ays  

h igh -availability infrastructure
distribute s e rvice s  and databas e s  to m ore s e rver
s etup failover solution
s ervice and quality m onitoring
provide redundundant infrastrucure s  for all th e dependencie s ..



configuration is  done w ith  a special 
C-lik e  script language
for every m e s sage th is  script is  executed
core and m odule functions are called, to 
m odify th e m e s sage flow  and content
routing de scis ions can be derived from
h eader fields or tag value s
databas e content or previou s m e s sage s
external (Perl) scripts

eas y extendability w ith  m odules

Configuration and extens ions
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Modules
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Modules are s h ared librarie s
ne ed to im plem ent a certain interface
u s e  s e rvice s  from  th e core
pars e  SIP m e s sage s
allocate m em ory from  th e pool
acce s s  variables from  th e config script

databas e s  acce s s
via a generic interface
drivers  are interch angable
LDAP is  also supported

can also acce s s  functions from  oth er m odules
transactional or stateles s  s ending
u s e r location, accounting



translate betw e en different PSTN-
gatew ays  and teleph ony netw ork s
instant m e s saging via XMPP (jabber)
SIMPLE pre s ence support to get u s e r 
status
straigh tforw ard interfacing w ith  gatew ays  
for PSTN and m obile connections

interface s  to oth er netw ork s
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u sable from  sm all DSL routers  to big 
carrie r installations
carrie r grade solutions
m ultiple s e rver s etup w ith  load-balancing and failover 

appliance s
dedicated boxe s  for office connectivity

Usage in em bedded s ystem s
DSL router (Link s ys  NSLU and oth er) w ith  IP-
ph one s  for sm all SoH o s etup

Scalability



Perform ance

24C3 Berlin –  29 .12.2007 OpenSER project H enning W e sterh olt

routing engine w ritten in C
m acros , inline functions for critical code
config script is  "fixed" on startup
string variables are replaced w ith  integers
regular expre s s ions are com piled
variables are ch eck ed

cu stom  m em ory m anager s e rve s  requ e st 
from  preallocated pool
custom  datatype s  for storage
low  overh ead m odule and databas e API



Perform ance
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on a standard s e rver s everal tousands calls per s econd transactional 
th rough put is  no problem
a s e rver w ith  enough  m em ory could m anage 300.000 u s e rs
proxy and registrar perform ance depends on databas e spe ed
u s ing m em ory as cach e h elps , trade -of betw e en safety and 
perform ance
adju st private and s h ared m em ory to u s e  all available m em ory
local read-only m ysql slave h elps too
u s e s  m ulti-proce s s  m odell to u s e  all available CPUs or core s



Users  and com petition
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OpenSER is  u s ed from  carrie rs  and 
s e rvice providers  lik e  Arcor, Telefonica, 
1& 1, s ipgate ..
Cisco s ells nice boxe s  w ith  OpenSER
M icrosoft h as  now  a SIP s erver too..
SER
OpenSER w as fork ed from  th is  bas e  som e tim e ago
th e codebas e s  and configuration now  differ som ew h at

projects lik e  Yate, Fre eSW ITCH  or 
Asteris k  h ave anoth er focu s
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h ealth y u s e r com m unity
m ore th an 25 developers
eas y and fast integration of bugfixe s
and patch e s
regular and s h ort releas e cycle
fast decis is ions w ith  little overh ead
regular m eetings and cours e s  in th e
EU and USA
h elpful and friendly IRC ch annel

project and com m unity



Licence and contributions
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plain GPL v2 (or later)
contributors  don't ne ed to give aw ay th e ir copyrigh t
recent contributions
berk eley db driver from  Cisco
carrie rroute and core ench ancem ents from  1& 1
LDAP and H .350 m odules from  Univers ity of California
SCTP support from  Conneticut College
perlvdb and bench m ark  m odules from  Collax
pre s ence m odules and core ench ancem ents from  Voice System s
and m any oth ers ..

Contributors  ne ed to m aintain th e ir m odule for one year to get 
developer status



Actual releas e and roadm ap

24C3 Berlin –  29 .12.2007 OpenSER project H enning W e sterh olt

vers ion 1.3.0 w as releas ed on th e 13. 
decem ber 2007
th is  releas e incorporate s  s everal new  
m odules and m any ench ancem ents in 
exitings m odules and in th e core
m ost of th e functionality th at is  ne eded 
is  probably now  available 
now  m ore focu s on cleanups and 
enh ancem ents
docum entation is  a problem , as u sual



Roadm ap
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cleanups for better m aintainability
rem ove code duplication
refactor existing code
unify core APIs

feature s
sm aller core enh ancem ents
extend carrie rroute, m ak e it m ore flexibility
databas e API im provem ents

docum entation
add doxygen to existing code
a good tutorial is  really m is s ing..
im prove th e w ik i
im prove m odule docum entation



Do it yours elf
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th e bas ics  are eas y
th e  problem  lie s  in th e details
e specially if you w ant to earn m oney 
w ith  your s e rvice
NAT, accounting and com patibility is s u e s
h igh -availability and failover
quality as surence is  really im portant



H ow  to start your ow n VoIP s ervice
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install th e actual (1.3.0) stable releas e of th e s e rver
install a m ysql databas e
enable proxy and registrar functionality in th e configuration
s etup som e u s e r accounts
configure your ph one s
if som eth ing don't w ork , look  in th e w ik i, increas e  th e  debug level 
and as k  google
th en as k  at th e u s e r list..
h ave fun!



Th ank  you very m uch !

24C3 Berlin –  29 .12.2007 OpenSER project H enning W e sterh olt

Contact and furth er inform ations : 
h enning.w e sterh olt@1und1.de
w w w .opens e r.org, OpenSER u s e r and developer m ailing lists , #opens e r on fre enode

Picture s : 
slide 3: Bill Liao, h ttp://w w w .flick r.com /people/liao/
slide 5: Björn Söderqvist, h ttp://w w w .flick r.com /people/k apten/
slide 7: Gary H unt, h ttp://w w w .flick r.com /people/e06158/
slide 9 : Gaetan Lee, h ttp://w w w .flick r.com /people/gaetanlee/
slide 10: Em m anuel Sch affner, h ttp://w w w .flick r.com /people/dagring/
slide 11: Aaron Kuh n, h ttp://w w w .flick r.coom /people/aaronk /
slide 13: Jim  Frazie r, h ttp://w w w .flick r.com /people/jim frazie r/
slide 18: Ard H e s s elink , h ttp://w w w .flick r.com /people/docm an/
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