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|‘||\ ) - Why we need “multicast’

|||| » Why we need “multicast transport
‘HFI protecel*?

||||‘HFI o What we will doiiniour project?
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<
|\|||h| |ntreduction of Multicast

.«q.
|\||\h| Unicast Vs Multicast
| — Multiple copy Vs single copy

: ||||"| Datalink Layer Suppert fier Multicast

||||‘" e Network LLayer Suppert for Multicast
I — Multicast routing

l‘ll‘hl — Group membership management

« — Group network addressing

||||\h|

pn



_‘q |

||||‘ o Multicast Trans
: "l — Centralized Ap
— Unstructured A

|\|||h| Multicast Transport Protocols

|‘||\h| Why not just run TCP over Multicast?

port Protocols
proach
pproach

o Scalable Relia

(TMTP)

dle Multicast (SRM)

— Distributed Approach
» Tree-based Multicast Transport Protocols



ml. Feature
| — Rely on a central site
||||‘HI| — Negative acknowledgment (NACK or NAK)
| “‘ — Slotting
_ HII o Advantages
l‘“!.l — Simplicity and ease of Implemention
o DiIsadvantages
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\
ll‘”" SRM- Scalable Reliable
|\|||!|| Multicast

‘||\ ) Reguires only hasic IP delivery model

|||| o Every member IS responsible for 1oss
_ ‘HII [ECoVery

1
-
W
w""‘ﬁ'l . Allow/to & wide range of group)size
W
W
L’
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Hll SRM- Scalable Reliable
!Il Multrcast

HI. o [hree types of messages
— Sess|on message

HII — Request message

HII —Repair message

“ Messages are multicast to the entire
group



I\ .
qll‘hl SRM- Scalable Reliable
|\|||h| Multicast

.«q.
|‘||\h| Session messages

— Report the highest sequence # received
||||\h| by every member

| 1|| — Provide information for sender/receivers
ll"l (status, # of participants, etc.)

— Estimate host-to-host distance (nheeded

‘ l‘“‘"l for repair)

||||\h|
W
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qll‘hl SRM- Scalable Reliable
|\|||h| Multicast

.«q a
|‘||\h| Reguest messages

|||| —|ess detected When there Isia gap: In
‘"I the sequence #

||||‘" — A host wait a random; time' before
< I multicast the request to the greup

|\||\hl — Any host that has a copy. of the
leguested data can answer
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|
w"‘*l SRM- Scalable Reliable
|\|||“ Multicast

.
|‘||\HF| » Repair messages

— Walit a random time before multicast the
||||‘HF| repair packet to the group

1
1
1
1
1
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3Mbit/sLink
1.5Mbit/s Link




|\||\h|
)
|\|||h| Configuration Details

|‘||‘hl HTTP

Each campus netwoerk has ene

WeDb server, other nodes are

||||‘"I clients

# ofi Sessions 800

||| Backgrou [76ipagecomponenis3
‘" ic | P&gerelr t size 12KB
nd traffic component size
< Senders/receivers spared all over
l‘ll‘ Session interval 10s
"I burst size 80,000 byte

||||‘"| The credit goes to Velibor Markovski
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|\|||"| More Configuration Details

Multicast
traffic

CBR traffic (0.04s)

1 sender and 9 recelvers
512 packet size

Start at 10s for 200sec.

Session message freguency
2S(SRM default)

Mor e experiment data will be collected on

-Larger group size

-Star war Trace
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Snapshot(topology)




Snapshot(router)
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We are Implementing this protocol
||||‘HFI in Nns2 using C++ and TCI



|\|||h| TMTP — key features

.4' ®
|\||“ It exploits the | P multicast for packet routing and

< delivery.
||||\h|

1 It dynamically organize the participants into
||||‘"l hierarchical control tree.

l‘ll‘hi It achieves scalable reliable multicast via
hierarchical control tree used for filow and error

p ||||‘"I control.
m»....




[
¥ II TMTP — hierarchical control
\|||||| tree

« o

W
l"lidomai n manager(DM) acts
« a representative of each

|||‘|Iclloma| n.

¢ Every DM performs two roles

‘l |[£I r the responsibility for
lability —

organizes the participants
a hierarchical domain.

-<l|'

Inter-domain and

|||‘|II Intra-domaiin;.




HII TMTP —control tree
|\|||!|| management

o The controll tree growsand sarnks
dynamically 1n respoense to additions
and deletions toerand frem the muliticast

group:




|
< 0

.«
|\|.|\HIA new DM executes an
< expanding ring search
q P gring
||||‘"| to join the control tree.

||||‘i The JoinTree algorithm
- lUtiIizes a time-to-live
l‘ll‘" value (TTL).

|\|||u| TMTP- Join Tree

Wiile (NotDone)

J

Multicast a SEARCH-PARENT msg
Calliect respondses
| (170 respoenses)
Increment TTL // try again
Else
select closet respondent as parent
send JOIN-REQ te parent
walt for JOIN-CONFEIRMI reply
i (JOIN-CONEIRM receved)
NetDone = False
Else //try again



|‘||\hl * A DM only leave the |I7 (1 amialear manager)

«af tree after itslast local | "9 -FAVE-TREE to parent
ber | th recelve L EAVE-CONFEIRM
MEMIDEr |eaves the forminate
group. Else //'I am an intemal manager
| nternal managers IS Eullfill all pending obligations
Comp| (cated send FIND-NEW-PARENT to
' children

L eal managers Is receive FIND-NEW-PARENT
stral ghtforward. from all children

send LEAV E-TREE to parent




Important concept:
- [imited scope multicast messages

— |t restricts the scope of amulticast
message.

— |t setsthe TTL value in | P header:
multicast radius.




|\||\h|
«
|\|||u| TMTP — error control(2)

.4" a
|\||\h| TIM TR uses 2 error controll technigues:

< — sender initiated approach:
||||‘"I » Perliodic positive ACK for receiver,
« o [Imeout,

o Retransmissions (limited scope multicast).

recelver initiated approach:

e Negative ACK (NACK) to sender,

* NACK Isrestricted and suppressed,

» Retransmissions (limited scope multicast).




m‘“ﬂ*‘

|\|||“ TMTP. —Flow control

o \Window-based flow Timer

i) i) i)
« control ok, ek ek
retrans
X
||||‘ d Tretrans+ Tack
T and T, >
retrans
2 *I Tretrans +2 Tack

.
[ ,T
m ‘HF o 2timers: !
M
M




‘||\ | o \We use standard | P multicast:

o \Weimplement a sender-initiated relianlie
multicast transpert agent using Ns2;

y Tack =R | retrans:3* Tack
o multicast traffiic
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|\|||!|| Performance measure

«
|\MI\ | End-te-end deliay
||||‘ o Packet loss

HFI Banawiadii consuming

-
]
]
]
]
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\|||||| Some comments

«,

‘||\||| e |t isnot flexible

<l|'

-<l|'

o periedicaly Joinilres
|||\||| te change hierarchy
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|\|||!|| Individual contribution

1

1‘“\“ Chao Li:  topolegy construction

M centrialized approach

> HII TThemas Su: topolegy construction

1||||\H|| S

1| backgrounditreffic
1‘“!.. Cheng Lu:  building a TMTP agent inte
L’
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