
Detaited descriplioa: IP multicasting is the transmission of an IP c:Wasram to a host group. which is a set ofzer", 0'

mOTt" nosts Identified by I single IP destination address A multicast c:Wasram is delivered to all members of a
demnation host group. The membership of the host group IS dynamic:. A host group may be transient or permanent.

Multicasting of this natUre it euatial to optimise bandwidth usa,e for multiparty c:onferencing applications.

Internerwork forwardina orIP multicast dalagrams is han..:ed by multicast routers. The special routing requirements
of multie:ut IP CIft be mil ill ...u different ways. There are extensions to the OSPF and BGP routina methods, InC

there is a new routiqlDltbocl (CST. Core Bued Trees). At the time ofwritina, it seems that CBT is likeJy to be
adopted u the appropriate method of rouUng muhicast IP.

Pndaetl: vat, nv, ivs., NEVOT, sci and other remote conferencin& tools use IP multicast. Multicast support is
available u kemei patcba for sunOs 4.x.x. and is built in to sunOs S.

Funller iaronaatio.: There are mailing lists concerned with IP Multicast backbone operations It the foUowiDg
addresses:

mbone-uk@nosc.ja.nec(cnB)

mbone-eu8sics . se (Europe)

J1'.Done@id . edu (US and World)

Patches to various UNIX system kernels to provide multicast support are avail~le from:
~reqorio.s~&nford.edu:/vmep-4p.

Date or entry: 1S December 1992

Name: MIME

Reference: RFC 134I

Version:

Sponsorinl body: Internet ArchitectUre Board

Status: Proposed Internet Standard

Brier descriptio.: Multipurpose Intemet Mail Extensions

Detailed descriptio.: MIME suppons not only several pre-deDned types ofnon-textual message ccmtems, such as
8-bit 8000Hz-sampled u-LAW audio, Gn: image files, and PostScript programs, but also permits you to define your
own types of message pans. A typical MIME mail reader might:

Display GIF. JPEG and PBM encoded images, using :g 'xv' in X windows.

Display PostScript parts (eg something that prints to a PostScript printer, or that invokes Ghost5cript C~ an X
windows display. or that uses Display PostScript.) .

Obtain external pans via Internet FTP or via mail server.

Play audio pans on workstations that suppan digitaJ audio.



JLCC 8:: defines • message representation protocol which~. considerlbie dal about IMIlip t.Gen. but
wruch leaves the messap coment, or rneuage body, as flat ASCII tat. RFC1341 reciefines the format ofmeuaae
bodies to allow multi-pan textUal anc1 non-lext\W message bodies to be represented and exchanged without lou of
information. This is baed on earlier work ciocumemed in RFC 934 and RFC 1049, but extends and revises that wOrk.
Because RFC 822 said so little about message bodies. RFC 134 I is largety onh0tl0na! to (rather than a revi~on of)
RFC 822.

MIME is deli.. to provide facilities to include multiple objects in...meuap, to repraem body text ill
character sets odler than US-AScn. to repe LI_ formatted muIti-foat tal a.ups, to iepraeat non-tl'JCtUllmaterial
such u imaaes and audio fi'a&menls, UKi generally to fac:iliWe later atemions defiDina new types ofInternet mail
for use by CG-OpellIina mail ......

An usociIled document, RFC1342. extends lmemet mail header fields to permit other th.m US-ASCII tal cia&.

Producu: Many mailers which suppon MIME are now available.

'artller iafonaatioa: The specification is available as RFC 1341: "N//M£ (MllitipltTpOse Intmwt Mail Eztmsions):
M.chtmisms for S~cifyingand D.scribing 1M FormDI ofInt.".t Mamp Bodiu", N. Borenstein & N. Freed.

Other associated RFCs are:

RFC 1342: "R.pnS6ntation ofnon-ASCII tat in Im.,.".t IMs:sap /wDd6n-. K. Moore, June 1992

RFC 1343: "U.r apnt configuration ",.chtznismfor multi",••mailfOf'lrlQt inftJmttztion~ N. Borensr. JUDe 1992

Edward Vielmetti (emv@m.sen. com) is pz:eparing a FAQ on MIME. See also the newsgroup camp.mail.=-.

nate or eatry: 21 December 1992'

Name: RTP

Relerea«.

Version: October 21,1992

Sponsorial body: IETF AudiolVideo Transport Working Group

Status: Internet Draft (expires 1st April 1993)

Brief descriptioa: A TrIIISpOft Protocol for Audio and Video Conferences aDd other MultipIrticipaDt Real-Tame
AppliCllions

Detailed descriptio.: Services typic:a1ly required by multimedia conferences are playout synchronisation.
. demu1tiplexing. media identific:arion and active-pany idemiDcuiolL R'nt is not rest:ie:ted to multimedia coafereDces.,

howevc. and other real-time services such as cWa acquisition and contrOl may use its services.

F.TP uses the services ofan end-to-end transpOn protocol such IS UDP. TCP. OSI TPx. ST·2 or the like. The servi~

used are: end-to-end delivery. ft'amiDg. demudiplexinl and multicast. The netWOrk is not assumed to be reliable and
is expected to lose. cOmJpt. delay and reorder packets.

RTP is supponed by a real-time control protocol (RTCP). Conferences encompassing several media are managed by
a reliable conference protocol not discussed in the RTP draft.

The draft summarises some discussions by the A\IT (audiolvideo trIIISJ)OI't) working FOUl'. The drift builds on the
ooeratit"na) ~ence with Van Jacobson's and Steve McCa1'!~e's vat audio conCerencing tool as wen u



implementation experience wnh Hennin@ Schulznnne's 1'l"EVOT netWork voice tennina1.

Other protocols and sWwiards referred to are.

NVP - NetWork Voice Protocol RFC741
G.764 and G.76S - eem recommendations for packet voice

The desip goals ofRTP are:

media 6exibility
aumible
iDdependent of lower-iayer protocols
gaeway colllf*ible
bandwi<ith efficiem
imemuional
processing efficient
implememable

Services provided are:

fi'amiDs
demultiplexing by confceocelusocianoD
demultiplexing by media source
demultiplecing by media encoding
synchronisation berween source(s) and destination(s)
error detection
encryption
quality-of-service monitoring

R1? consists primarily ofprotocol helder for ral-time data packers. In the typical cue, the R1? header is just 8
octets long and composed ofthe foDowing fields:

protocol version (2 bits, value 1)
flow identifier (6 bits)
option present bit
synchronisation bit (marks end of synchronisation unit)
coment type index (6 bits)
packet sequence number (16 bits)
timestamp, middle 32 biu ofNTP-formal timestamp

P1"Oduets: vat, NEVOT

F; ""tber iaCona.doD: This draft is awiJable by anonymous FTP &om: ttp.ri.pe.net: Ipub/intemet-dzafu! ir
th\. files:

drat:·.~ !-a~-r~p-OC.txt

e=aft-i.tt-a~-pro!ile-OO.txt

d:&f~-iet~-a~-i5~ues-OO.ps •. txt

Dale of eatry: 1S December 1992

Same: ST-2



.R~f~reftce: RfC 1190

Venioa: ~

SponlOri81 bod,.: lnterner NetWOrk Working Group

Stahll: Internet Standard

Brief'dllCriptioll: This memo defiMs the Imernet Stream Protocol. Version 2 (ST-2), an IP-layer protoc:)l tbal
provides eftc:I-to-end guarameed semce acroa aD internet.

Detailed descriptioll: This spec:iDc:aUon obsoj«es IEN-119 ·ST - A PropoIed Imernet Stream Protocol-. ST-2 is DOt
compatible with Vmion 1.

ST-2 is an internet protocol at the same layer u IP, It dift'ers from IP in that it requires routers to IDIimain state
infonnation describing the streams of packetS flowing through them.

ST incorporates the concept of streams across an internet. Every interveniag ST entity mairains state information for
each stream that passes through it. The stream state includes fowardina information. indudinl multicut support for
efficiency (required for mu1tiparticipam ccmf.encinal and resource information which allows netWOrk or link
bandwidth and queues to be Uliped to a specific stream. This pre-alIocation allows data pICkets to be forwarded
with low delay,low overhead and low probability ofloIS due to conpstiolL This allows 5T-2 to siYe a real-time
applic:aUon the guaranteed and predictable commwUc:aUon characteristics it requires.

The data stream in an ST-2 cOMection is essentially one-way, except that there,is a reverse-direction c:bunM=I for
control messages.

Transport protocols above ST-2 of interest to multimedia applications iDclude Packet Video Protocol (pVP) and the
NetWork Voice Protocol (NVP), which are end-to-end protocols used directly by applications.

Produeu: Implementations by SICS (SE) and BBN (US) exist.

Further inronaatioa: "An ImpiementDtion o/the Revised Internet Stnam Protocol (ST-Zr. C. Partridge ID' S.
p~ Journal of IntemetWorking: Research and Experience, March 1992.

Date o( eatry: 1S December 1992

Name: RFC 741

Descripdon: Net'\!Ork Voice Protocol

Name: Xv and mvex

Descriptioa: X extensions to incoll'orue videc. Xv is implemented in DEC's XMedia toolkit. See the XMOYie emry
in the Research section for another alternative.

Name: Bento

Rerereace:

Venioa: 1.0d4


