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Short version

® Network communication can
happen Iin different ways

® [dedlly, everyone runs their own
server with their own data

3 e et
Ao 2l

S




To come

® |[nfroduction

® Case studies: emaill, IM, P2P file
sharing, social networking







Designing protocols

® Doing it is (fairly) easy

- some data, push it through the
network

®
(@
D




Some RFCs

® Failure Detection and Locator Pair Exploration Protocol for

IPvé Multihoming
J. Arkko, |. van Beijnum, RFC 5534, June 2009

® Stateful NAT64: Network Address and Protocol Translation

from IPvé Clients to IPv4 Servers
M. Bagnulo, P. Matthews, |. van Beijnum, RFC 6146, April 201 1
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Terminology

® Cenfralized: everything goes
through a cenfral place
® Decentralized: central coordination,
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How to communicate

® Network protocols determine how
communication happens

® cenfral design




Case study:







The protocols

® Email is very old and very simple

® Store-and-forward: submit message
to a server, sends it fo the next,

- eventually arrives at the destination

W PN



SPAM!

® No authentl-
cation

® SO can't reject
misbehaving
users

® Never mana-
ged to really
solvadhisiaiar.




Case study:




ICQ/MSN/AIM




ICQ/MSN/AIM
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History of IM

® Early days:
® talk, ntalk, ytalk, BBS chat
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IM features

® Since the late 1990s expected
features of IM are:

® A buddy list that shows availabllity




How it works

® Client connects to a server

® Server sends buddy status updates
IN real fime




Jabber/XMPP

® Open alternative to proprietary,
non-interoperable IM solutions

® RFC 6120



http://tools.ietf.org/html/rfc6120

XMPP/Jabber




Open protocol (ab)use

® Google Talk = XMPP
® Skype uses SIP to talk to PSTN gws

® Facebook does XMPP in some way




(about) Facetime

® Stfeve Jobs, 2010: "We're going o the
standards bodies, starting tomorrow,
and we're going to make FaceTime
an open industry standard.”

That never



http://www.google.de/imgres?client=safari&sa=X&rls=en&biw=960&bih=799&tbm=isch&tbnid=MAwY_bF4Gy2DpM:&imgrefurl=http://www.geek.com/apple/unencrypted-facetime-calls-security-1267131/&docid=ELP_4r1Azeye_M&imgurl=http://www.geek.com/wp-content/uploads/2010/06/WWDC-2010-keynote-Steve-Jobs-on-a-FaceTime-call-with-Jonathan-Ive.png&w=580&h=300&ei=MMj2UYO9COmO4ATXxoCICg&zoom=1&iact=hc&vpx=624&vpy=214&dur=2583&hovh=161&hovw=312&tx=119&ty=109&page=1&tbnh=132&tbnw=256&start=0&ndsp=18&ved=1t:429,r:3,s:0,i:91

Necessary, not sufficient

® SO decentralized protocols are a
necessary condifion, but not o
sufficient condifion

® You can't have a decentralized/



http://en.wikipedia.org/wiki/Sufficient_condition%23Sufficient_conditions
http://en.wikipedia.org/wiki/Sufficient_condition%23Sufficient_conditions

Case study:
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File sharing

® Use an FIP server

® Use a web server




Napster

® Everyone makes their local files
available

® Download directly from other users
- computers (peer-fo-peer)
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Gnutella

® P2P data fransfers like Napster

® Butf no central database

® Searches are propagated from peer




BitTorrent

® Rather than download whole files,
exchange small parfs

® cfficient way to exchange very
large (sets of) files



http://en.wikipedia.org/wiki/Distributed_hash_table

BitTorrent










SIP (VolP)
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Case study:




SMS with the world

® Crazy idea: what it you can send
SMS-style messages to the whole
worlde

® tven craz




Twitter/Facebook




The easy part

® Easy enough 1o store 140-character
messages in a database




Scalability

® Not about raw speed

® | woman creates a baby in 9 months




Scalability (2)

® [t's easy o do stuff In parallel

® |f there are no interdependencies

Search: my search doesn't depend



Real time

...1 second ago. Has to be real time

® Also In the right order

® (well, except newest-on-top, ugh!)




Early Twitter...
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Gov't and money
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Targeting: You've got options.

Pick a geography—
anywhere, really.

Target your Promoted
Tweet by country, state or

city.

Target by interests and
gender.

We know where to find the
guys, gals, fashionistas,
gamers, foodies, activists,
and whoever else you
might want to reach.



https://business.twitter.com/products/promoted-tweets-self-service
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Jurisdiction issues

® Servers are likely located in another
counftry

® Where you can't much influence the
government and law makers




Terminology

® Unsolicited commercial messages:

® N emaill:




Business models

® Way back in 2007 nerds liked Twitter
and vice versa

® Grow fast = [ofs of expenses =
lucrative business model = restrict-




The trains run on time

® There are benefits o a dictatorship:

® Mmuch less actual spam on Twitter/
Skype/AIM than in emaill




The bigger picture

® Why Is the internet successtul but not
(so much) X.25 or ATM?¢

® Why WWW but hot WAP or -mode®¢

® Because nobody is in charge




Freedom

® Paying for tech specs: not freedom

® NDAS: not freedom

® Forced "family friendliness™: not




Initiatives

® There are inifiatives for more
openness in social networking,

® OpendSocial



http://en.wikipedia.org/wiki/OpenSocial
http://en.wikipedia.org/wiki/Identi.ca
http://en.wikipedia.org/wiki/Metcalfe%2527s_law

What is a techno-

rotocol




Decentral vs federated

® |sn't a decentralized design good
enoughe

® Yes, It IS better than centralized

® No, there are sfill issues
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Federate everything?

® That would be nice

® And extremely hard to do

® Gnutella and trackerless BitTorrent:




Maybe later

® Hard to Imagine how Twitter could
have grown fast as a federated
system

® Starfing as a centralized system can




Namespace

® But choose a federation-friendly
namespace from the start!

® Yes, you can always add
ol.com” to all your usernames




Namespace (2)

® SO Use usernames with a domain
part from the beginning

® possibly allow domain part to be
hidden in daily use
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The future:




Search today

® Google, MSN, Yandex, Baidu spider
the web

® Go to their websites to search




Metasearch

® Metaseach engine: takes a user's
search term, subbmits to multiple
search engines

® Cooks the results and presents them




Domain-specific search

® Many domain-specific searchable
databases available

® Internet Movie Database




Federated search

® Decouple three stages:

1. database creation (like spidering)

2. database querying




Federated search (2)

® SO users visit a "search portal” (SP

® SP sends out search queries 1o
everal databases




Federated search (3)




Why would this work?

® [IMDB has better info about movies
than Google

® Heineken probably has better info
about beer than Bing




Why would it fail?

® Spam, SPAM, SPAM!

® Business model issues for companies

running spiders and databasese
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(Good for Google)

® Not automatically bad for current
big players such as Google:

® Users won't run away overnight
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