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1.1Introduction Ethernet in HPENow
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1.1 IntroductionDragonfly topology and routing

C Minimal routing (locat globalc local)
A Uniform traffic:optimal throughput and latency |:'> Nonrminimal adaptive routing
A Adversarial trafficS ,is a bottleneck
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Representation of adversarial traffic pattern in a (p=2, a=4, h=2) Dragonfly network.
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1.2 Previous worlBase designConditional rules

Il RR I & O 20penklawiuldsy(similar #1]) evaluated locally by switches
awtch 0 —Group O
T orwarding
Match pattern Priority Action
mar det=ho= A Heh || outport=l ] = P':'Irﬂ Host A
dst=ho= B Hizh L =2

mac G510 = e =1 [ Porz Host B
mac dst=groupl §] P3Pause=F High output=3 I o
mac dst=group? ||| P4Pause=F High output=4 [EE=] | Pors — G1
mac dst=group3 ||| PS5Pause=F High output=5 |
mac dst=groups P5Pause=F High output=5 [Fee= | | Pord — G2 -

mac dst=group5 ||| PG&Pause=F High outpur=>6 | o
mac dst=groupt || P6Pause=F High outpur=>6 Ports @ Switch 1
[CFEi=]

mac dst=group? P7Pause=F High output=7 I
Ports 4@ Switch 2
I

mac dst=groups P7Pause=F High
Port? —@ Switch 3
|

Architecture of SWO0 in GO with Conditional Flow Rules for a Dragonfly network.

C Allows minimal and nominimal adaptive routing in multipath topologies. 5
C Prol OGAGS F2NBINRAYI gAGK2dzi I GOSYGNXt O2y
C Employs hierarchical addressing for allowing laslgployments in a flat Ethernet domain

[1] S.shinS (i | f >-GWARDStaladieandvigilantswitchflow managemenin softwaredefinednetworksZ ¢ | h ¢ L Qn
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1.2 Previousvork Basedesigng Limitations

Conditional OpenFlow —— Minimal routing —e—
Per-packet adaptive (Piggyback) —=— Per-packet Valiant ——
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1.3 Introduction Congestion control indicators
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1.4 Introductionuantized Congestion Notification

C QCNc Congestion natification in Lay@rEthernet
C Mainly composed of two elements:
A Congestion point (CP)
""""""" Q' Que
0 0

A Reaction point (RP)
C CPs generate explicit Congestion Naotification

Messages (CNMs) with a Fb value
A Only negative notifications 0 U
C RPs implement injection throttling (AIMD) O 0 00 )
RP (ol
end
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Representation of QCN elements in a network. Soufide:IBM

[1] http://www.hoti.org/hoti20/slides/Terabit_ CEE_Switch¢BM.pdf
Hi PI| NEB®& 17,
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2. Our proposal : QCBW

C Source adaptive routing based on:

A Assign to each port a probability of sending minimally
A Take advantage of QCN CNMs for manipulating this probability using AIMD policy
A Increase probability by a fix % autonomously based on byte counting or timer
A Reduce probability by a factor R in the range [0.5, 1] when a CNM is received
A Arandom value (N) between 0 and 100 for each table lookup
A Extending Prective ConditionaDpenFlowules

'Snitch 0 ¢ Group O _
TCAM Table ¢ Forwarding
Match pattern Gondition Priority Action
mac dst=host A High | outport=1 I:’ortl _6 Host A
mac dst=host B High outport=2
Port2 s | Host B

mac dst=group1|| N<P6Probability [ High | output=6 ! _
mac dst=group2f| N<P7Probability || High output=7 [[[_9% ]| | Port3 —@ Switch 1
mac dst=group3|[ N<P3Probability || High output=3 |
mac dst=group4|| N<P3Probability || High output=3 [ 9z ]| Portd —® Switch 2
mac dst=group5|| N<P4Probability || High output=4 I

| = N<P4Probability || High = Port5 @ Syitch 3
mac dst=group7|| N<P5Probability || High output=5 v J
mac dst=group8|| N<P5Probability [ High output=>5 Port6 GL"
- |
IN_port=1 (host A Low output=6
iN_POIT=2 (host B oW | _outpur=7 Port/ GZ

Random number (N)}| 77

Architecture of SWO in GO with base QEW proposal for a Dragonfly network.

T mariano.benito
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2.1 QCMNSWH+ Sourceprocessing

C Problem:Unfairness becausoutdoes not receive CNMs

Representation of adversarial traffic pattern in a Dragonfly network.

C Proposed solutionQCNSW + sourc@rocessing
A Add sourceprocessing of CNMs generated $gut
A Switches snoop their own generated CNMs and change their routing table
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2.2 QCMNSW + Feedbackomparisson

90
C Problem:Throughput drop undetniformtraffic at high load z#8° E ,{.ﬁ‘lt
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under uniform traffic for a switch in a Dragonfly network.
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2.2 QCMNSW + Feedbackomparisson

90
C Problem:Throughput drop undetniformtraffic at high load Sgg E ﬁ
C Proposed solutionQCNSW + feedback comparison 860 |
A Add an average feedback value which represents the average congestion of ports of a swit
A When a CNM is received, Fb value is compared witHFthésgand if:

A Fb <FbavgA Probability is increased as in base mechanism
A Fb >FbavgA Probability is reduced by R=1f* (Fb¢ Fbavg

SwitchO ¢ GroupO ¢ under UN “
Last Fb | (old) New Mechanism
ReceivedProbability Probability considered
Por3 || 301 |57 ]
|
Portd || C61_] |92 ]
CNM QCNSwitch
Ports || (891 93 <] .
o P
Comparison
Port6 || (561 |9 ]
|
Port7 || 621 |88 ]
Fbﬁvg: 57

Sample update of probability values when a CNM with Fb equal to 60 arrives,
under uniform traffic for a switch in a Dragonfly network.
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3. Evaluation

Network parameters

Dragonflytopology Input-Output QueueSwitch 16 Ports@40Gbps
1056 hosts PacketSize= 1Kbyte SwitchLatency200ns
4 CoSevels Local/Global linkatency=40/400ns  QCNCPsamplingat inputqueues|1]

Routingalgorithms
quickly 4
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ConditionalOpenFlow
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QCNSwtich+ Feedbackcomparison QCNCNMs g &\ﬁ\ e
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3. Evaluation

Minimal (UN) | Valiant (ADV) —e— QCN-Switch base —e—
Per-packet adaptive (Piggyback) —=— QCN-Switch + Source
Conditional OpenFlow —— QCN-Switch + Comparison ———
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