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AgendaAgenda
uu the Internet of thenthe Internet of then
uu the Internet of nowthe Internet of now
uuhalf a decade of TSVhalf a decade of TSV
uu the Internets of future?the Internets of future?
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What was the Internet?What was the Internet?
3090

or

0/ multiplexed utilization of 0/ multiplexed utilization of existingexisting networks networks
1/ 1/ survivabilitysurvivability in the face of failure in the face of failure
2/ support 2/ support multiple typesmultiple types of communications service of communications service
3/ accommodate a 3/ accommodate a varietyvariety of network types of network types
4/ permit 4/ permit distributed managementdistributed management of resources of resources
5/ 5/ cost effectivecost effective
6/ 6/ low effortlow effort to attach a host to attach a host
7/ 7/ accountaccount for use of resources for use of resources

!security!security
!!QosQos
!efficiency!efficiency

Dest Addr  Src Addr           payload
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e2e!e2e!
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What did What did TheyThey think the Internet was? think the Internet was?
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andand
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TodayToday’’s Internets Internet

transparent
$$

:80

(RFC 3093)(RFC 3093)

securitysecurity
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Internet Engineering Task ForceInternet Engineering Task Force
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What is the IETF?What is the IETF?
uu since 1986, Internet standards R ussince 1986, Internet standards R us
uudoes not exist, does not exist, nono members,  members, nono voting voting
uu““rough consensus & running coderough consensus & running code””
uu1,200 to 2K at 3/year meetings, 1,200 to 2K at 3/year meetings, NNK on mail listsK on mail lists

1,570 & 1679 last 2 meetings, next1,570 & 1679 last 2 meetings, next mtg mtg: Vienna in July: Vienna in July
uu132 working groups (where the stuff happens)132 working groups (where the stuff happens)
uu8 areas (for organizational convenience) with8 areas (for organizational convenience) with ADs ADs

APS, GEN, INT, O&M, RTG, SEC, SUB, TSVAPS, GEN, INT, O&M, RTG, SEC, SUB, TSV
uumanagement: management: IESGIESG ( (ADsADs, chosen by community), chosen by community)
uuarchitectural guidance & liaisons: architectural guidance & liaisons: IABIAB
uuproduces produces standardsstandards (defined as such by use) (defined as such by use)
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What is the IETF?,What is the IETF?, contd contd..
uu IETF documents - all openIETF documents - all open
uu Internet-DraftsInternet-Drafts

anyoneanyone can submit - expire in 6 months can submit - expire in 6 months
some I-Ds are working group documentssome I-Ds are working group documents

uuRFCs RFCs (stands for (stands for ““RFCRFC””))
archival publications (never changed once published)archival publications (never changed once published)
different types: (different types: (not allnot all RFCs  RFCs are standaare standarrds!ds!))

informational, experimental, BCP, standards track, historicinformational, experimental, BCP, standards track, historic
uu3-step standards track3-step standards track

Proposed Standard, Draft Standard, Internet StandardProposed Standard, Draft Standard, Internet Standard
uu interoperability not conformanceinteroperability not conformance
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Hot IETF TopicsHot IETF Topics
uuSUB-IPSUB-IP

MPLS, GMPLS, IPO, TE,MPLS, GMPLS, IPO, TE, VPNs VPNs, L2 over IP/MPLS, L2 over IP/MPLS
uubase Internet protocolsbase Internet protocols

IPv6, TCP enhancements, SCTP, DCCP, RMT, mobile IPIPv6, TCP enhancements, SCTP, DCCP, RMT, mobile IP
uu Internet emergency useInternet emergency use
uu location-based technologylocation-based technology
uu securitysecurity

IPSecIPSec, secure email, etc, secure email, etc
uu routingrouting

BGP update, IS-IS, routing futures, multicastBGP update, IS-IS, routing futures, multicast
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Hot IETF Topics, Hot IETF Topics, contdcontd..
uumanagementmanagement

SNMPv3, XML-based, policy-basedSNMPv3, XML-based, policy-based
uuapplicationsapplications

LDAP, iCal, IM, FAX, email, LDAP, iCal, IM, FAX, email, webdavwebdav
uu transport area stufftransport area stuff
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Transport AreaTransport Area
uuAD from March 1997 to March 2003AD from March 1997 to March 2003
uu39 working groups during that time (currently 26)39 working groups during that time (currently 26)
uu233 233 RFCs RFCs (92-03), 216 (March 97 - March 03)(92-03), 216 (March 97 - March 03)
uu126 Proposed Standards126 Proposed Standards
uu1 Draft Standard1 Draft Standard
uu10 10 BCPsBCPs
uu18 Experimental18 Experimental
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IETF Transport Area 1992 to 2003IETF Transport Area 1992 to 2003
avtavt

dccpdccp
diffservdiffserv

ecmecm
enumenum

ieprepieprep
intservintserv

ippmippm
ipsips

ipteliptel
issllissll

mallocmalloc
megacomegaco
midcommidcom
mmusicmmusic

natnat
nfsv4nfsv4

nsisnsis
pilcpilc

oncrpconcrpc
pintpint

pwe3pwe3
rddprddp
rmtrmt
rohcrohc

rserpoolrserpool
rsvprsvp
rtfmrtfm

seamobyseamoby
sigtransigtran

sipsip
sippingsipping

speechscspeechsc
spiritsspirits

tcpimpltcpimpl
tcplwtcplw

tcpsattcpsat
tsvwgtsvwg

  19921992              19931993              19941994              19951995              19961996              19971997              19981998              19991999              20002000              20012001              20022002            20032003      
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TSV Key TechnologiesTSV Key Technologies
uuQoSQoS
uumulti-mediamulti-media
uu telephonytelephony
uu storagestorage
uu layer 4layer 4
uunetwork measurementnetwork measurement
uuemergency preparednessemergency preparedness
uupseudo wirespseudo wires
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TSV PS TSV PS RFCsRFCs
uuRPC, NFS, RPC, NFS, iSCSIiSCSI
uuRTP plus payloads, RTSPRTP plus payloads, RTSP
uuRSVP, RSVP, intservintserv, , diffservdiffserv
uuSDP, SIP plus extensions, PINT, ENUM,SDP, SIP plus extensions, PINT, ENUM,

MEGACO, TRIP, MEGACO, TRIP, sigtransigtran
uu IPPM metricsIPPM metrics
uuSACK, SCTP, TCP SACK, SCTP, TCP retrans retrans & loss & loss recrec, CM, TCP-, CM, TCP-

friendly rate controlfriendly rate control
uuROHC, ECN, STUNROHC, ECN, STUN
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TSV TSV BCPsBCPs
uu tcpsattcpsat
uucongestion control principlescongestion control principles
uupilcpilc
uu inappropriate TCP resets harmfulinappropriate TCP resets harmful
uuSIP-TSIP-T
uuSIP over 2.5G & 3G wirelessSIP over 2.5G & 3G wireless
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IP Telephony or Internet Telephony?IP Telephony or Internet Telephony?

IPIP
““make sure it stays goodmake sure it stays good””

IPIP
““it is good enoughit is good enough””

voicevoice
oror
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IEPREPIEPREP
uu Internet Emergency Preparedness WGInternet Emergency Preparedness WG
uu significant disconnect between partiessignificant disconnect between parties

regulators: must have way to prioritize emergency trafficregulators: must have way to prioritize emergency traffic
ISPs: no need in backbone, can not have problem that thisISPs: no need in backbone, can not have problem that this

will fixwill fix
regulators: any place, any timeregulators: any place, any time
enterprises: you are not coming in here!enterprises: you are not coming in here!
regulators: only regulators: only ““officialofficial”” emergency workers emergency workers
ISPs: also need to support emergency communications forISPs: also need to support emergency communications for

customerscustomers
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QoSQoS
uuunfair allocation of resources under congestionunfair allocation of resources under congestion

conditionsconditions
Bill pays to get FredBill pays to get Fred’’s traffic droppeds traffic dropped

uu latency, drop rate, jitterlatency, drop rate, jitter
uu implies priority or special handlingimplies priority or special handling
uu technology needed or is bandwidth enough?technology needed or is bandwidth enough?
uu the Internet in the U.S. is not reliably crappythe Internet in the U.S. is not reliably crappy

enough for a ISP enough for a ISP QoS QoS business modelbusiness model
but but telcos telcos still dream of still dream of ““biz netbiz net””

uuvery different story in enterprisesvery different story in enterprises
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IP StorageIP Storage
uu InnovatorInnovator’’s Dilemma personified?s Dilemma personified?

traditional technologytraditional technology
incremental improvementincremental improvement

applicationsapplicationsdisruptivedisruptive
technologytechnology

incrementally ceding territoryincrementally ceding territory  

high-endhigh-end

low-endlow-end
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3 pictures of the future3 pictures of the future
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Regulator Centric ModelRegulator Centric Model

we built it!we built it!
too important for the geekstoo important for the geeks
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Telco Centric ModelTelco Centric Model
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The Internet ModelThe Internet Model

+ e2ee2e
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ButBut

But who is going to make money on But who is going to make money on thatthat??
                                                                                                                                  John John McQuillanMcQuillan

(i.e., is there a business model for the Internet as Internet?)(i.e., is there a business model for the Internet as Internet?)
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Next Time? (or is it now?)Next Time? (or is it now?)
support existing networksupport existing networkss
datagramdatagram-based-based
creating the creating the routerrouter function function
split TCP split TCP andand IP IP
DARPA fund Berkeley to add TCP/IP to DARPA fund Berkeley to add TCP/IP to UNIXUNIX
CSNET and CSNET and CSNET/ARPANETCSNET/ARPANET deal deal
NSF NSF require TCP/IPrequire TCP/IP on on NSFnet NSFnet
ISO ISO turn downturn down TCP TCP//IPIP
NSF Acceptable Use Policy (NSF Acceptable Use Policy (AUPAUP))
minimalminimal regulation regulation

10 decisions that 10 decisions that 
made a differencemade a difference
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it is it is NOWNOW
(and it is us)(and it is us)
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