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Introduction and motivation .U.15 B U R G

B Multi-Path CC
— Three goals are targeted [RWHO09]
(1) Improve throughput
(2) Do no harm
(3) Balance congestion

B Considered mechanisms
— Multi-Path Reno (Reno-MP)
— CMT-Resource Pooling Version 2 (RP-MP-v2) [DBAR11]
— Multi-Path TCP (MPTCP)

B Problem statement
— Are these mechanisms TCP-friendly/fair?
— Is fair == TCP-friendly?
B Approach
— Analysis of the behavior of the CC Mechanisms
» Bottleneck topology
 Disjoint paths topology
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Bottleneck Topology
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Bottleneck Topology
Link-Centric Flow Fairness

UNIVERSITAT

DUISBURG
ESSEN

B Expected behavior
— Goal 2 (Do no harm) [RWHO09]
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Bottleneck Topology
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Simulation Results e’s'S N
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B RENO-MP
— 2/3 vs 1/3

B RP-MP-v2 and MPTCP
— 1/2 vs 1/2
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Disjoint Paths Topology
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Bottleneck Topology
Network-Centric Flow Fairness 18 By B G
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B Expected behavior

— Link Centric Elow Eairness Link-Cen_tric Flow Fairness?
e |s this “fair’? * ratio of flows to sub-flows
—1:1= 1:x

— For n different flows
sharing a link |
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Bottleneck Topology
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Network-Centric Flow Fairness £'s' SN

B Expected behavior
— Goal 3 (Balance congestion)[RHWO09] =»Network-Centric Flow Fairness

 The whole network is
considered
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Disjoint Paths Topology
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Simulation Results === e
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5N the single-path flow
o . .
acquires more bandwidth
o than the multi-path flow
o
\ \ | \ \ \ \ \ | \ |
O 10 20 30 40 50 60 70 80 90 100 -
Data Rate on Beta Trail py [Mbit/s] p() = 20 Mbit/s

ICCRG meeting @ IETF 83 Hakim Adhari



Disjoint Paths Topology
Simulation Results
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Is this ,fair* what we actually call fair? D.U,1.5 B0 R G

Bl Example
— A consumer SO (paying for two high-speed Internet access lines)
— A consumer S1 (paying for one high-speed Internet access line)

=>Is it really “fair” if S1 gets more resources than S0?
=>Is it really “fair” if S1 gets as much resources as S0?
- Consumer view
- Provider view
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Is this ,fair* what we actually call fair? LU, S B, A G
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B Link-Centric Sub-Flow Fairness
— based on the number of the sub-flows on a link |
- p(l)/m for each of the m sub-flows
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Disjoint Paths Scenario
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Results €S S E N

Bl Until now:
— Dominating single-path transfer
— Multipath CCs
« Extension of the single-path CC
 Fair coexistence of multi- and single-Path flows

— No relationship between the brought-in resources and the final
allocation

« Disadvantage for Multi-Path flows
— More resources for single-path than multi-path flows

B With multi-path transfer
— Are the three goals defined in [RWHO09] enough?
— Is an extension / adaptation of the goals needed?
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How Should the Resources be allocated? pBsarr
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Network-Centric / Link-Centric Sub-Flow B
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B Which factors are important to reach the “Network-Centric Flow
Fairness™?

— Bandwidth?
— Loss rate?
— MTU?
— Delay?

=» is it possible to reach the ,Network-Centric Flow Fairness“?

[
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Views on “fair” Resource Allocation
What should we do? DLUI S 8\ R C

B Different views [BDAR12]

— Link-Centric Sub-Flow Fairness
* based on the number of the sub-flows on a link |
e p(l)/m for each of the m sub-flows

— Link-Centric Flow Fairness
 ratio of flows to sub-flows
—1:1 = 1:x
— For n different flows sharing a link |
e p(l)/n for each of the n flows

— Network-Centric Flow Fairness
* the whole network is considered
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B Our Team
— Hakim Adhari (hakim.adhari@iem.uni-due.de)
— Martin Becke (martin.becke@iem.uni-due.de)
— Thomas Dreibholz (dreibh@iem.uni-due.de)

B Multi-path transfer project page
— http://www.tdr.wiwi.uni-due.de/forschung/forschungsprojekte/sctp
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