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Background: 2.2 Current Data Center Multipathing

ECMPRIZIUBRRTE: Ie&millfEEs

> £ BRI, BB A SRS R SCIN MR
> AR &= Core'l
> mDAldE & ZECore3
> Fral

—

A TCP RATEHER 1Gbps B8, SFHEALRREETIT

1SS

Core 3

Flow A B3
FlowB EZ3
Flow C 3
FlowD

15



K ImEEE
» ECMP F1EF A9 VLB MeeAR EBURTF:
>imAN . KRR RiE T SRk
> BEIINEE: REEFMIEHE DI
» ELANER FliehiEARINRET:
> All-to-All BfF: FEHERFHTEXNEEE
>Rmme: FSLA RTT BYMEAR
> SRR BENEERER RIS HEER IR/
> 0 RAREUREHIARISBEERAEZEFRANRREAE, LUERME RN
> FEBENNETHEIERESRET

16



IS AN G SERY IEEE T PERR
> B ST RigEM D ZEMESR 7 IeR1 5 SEAY MRS T )T
> tRAINERCE
> K= EHNHRINEH TIRISENE |
> MRIREE: 1GIigE 48 im[3THEH]
> EHAME: 27,0006 580RGEERE
> EZ: {REEEITEH k=48 BdFat-Tree 3RFPPEANPIEAIE?
> HERRIRT: BB ERE/91GIgE
> RS BETFEHAERES RS

>

17



Background: 2.2 Current Data Center Multipathing
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Background: 2.3 Dynamic Flow Demand Estimation
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Estimation and Scheduling: 4.2 Demand Estimation
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Estimation and Scheduling: 4.2 Demand Estimation
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Estimation and Scheduling: 4.2 Demand Estimation
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Estimation and Scheduling: 4.4 Simulated Annealing
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Implementation: 5.1 Topology
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Implementation: 5.1 Topology
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Implementation: 5.1 Topology
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[Bli: OpenFlow =HfESR
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Elfi: OpenFlow IEHIESR
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OpenFlow Switch WEISREELERE i
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Evaluation: 6.2 Testbed Benchmark Results
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Evaluation: 6.3 Data Shuffle

Testbed3EIRZEER
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ECMP GFF SA Control
Shuffle time (5) 43844 | 33550 | 33596 | 306.37
Host completion (s) | 358.14 | 258,70 | 261.96 | 226.56
Bisec. BW (Gbps) 2811 3.801 3.843 4.443
Goodput (MB/s) 2094 28.99 28.63 33.10
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Number of Hosts
SA Iterations 16 1,024 | 8,192
1000 78.73 | 74.69 | 72.83
50000 7893 | 75.79 | 74.27
100000 78.62 | 75.77 | 75.00
500000 79.35 | 75.87 | 74.94
1000000 79.04 | 75.78 | 75.03
1500000 78.71 | 75.82 | 75.13
2000000 78.17 | 75.87 | 75.05
Non-blocking | 81.24 | 78.34 | 77.63
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Evaluation: 6.4.1 Communication Patterns
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> SEIANE: 1£8,192FHAJFat-Treedp, FIZER

> ECMPE

JEFREE

iz

ER7SECMP
LR (SLES,

)_JZ’I\_

BHE, RAREG_-Dwn

> SAFBEEHRFNILL:

FEMREETE, RIAHERLES

7000

o))
o
-]
o

Average Bisection
Bandwidth (Gbps)

stag(1.0)

stag(0.5.0) stag(0.2.0.3) stridel

sISHEARITECMP,
AR RGNS 2 TR

B ECMP [ Global First—Fit[__ | Simulated Annealing [l Non—blocking

FEPESHERERE) S

{857

SREREZE (WSA) BEM
DAIE%, ﬁ'ﬁEjJIU\%rlf
FREZEHRFN (FIeHR) 377

stridel6 stride256 randbij rand



Evaluation: 6.4.4 Complexity of Simulated Annealing
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SRR
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Flows per host

Hosts 10
1,024 | 100.2 | 100.9 | 101.7
8,192 | 1014 | 106.8 | 113.5
27,648 | 104.6 | 122.8 | 145.5

Table 6: Length of control loop (ms).
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