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25-transfer data exchange
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Round-robin Throughput
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Liquid Schedule
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Load of Links and Transfers

| (13, X) =5,%l (15, X) =6
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Duration of the Traffic

{13, Igh, {12, 17}, {11, Ig}, {11, 112, g}, {11, 112, 110}
{12, 1g}, {12, 17}, {12, Ig}, {12, 112, Ig}, {12, 112, 110}

X= {1316}, {13, 17}, {13, 1g}, {13, 112, g}, {13, 112, 110},
{14,111, 16}, {14, 112, 17}, {145 112, g}y {10 1o} s {14, 110}
{I5, 111, l}s {I5, l11, 17}, {15, 111, Ig}, { !5, 1o}, {5, 10}

| (1,X) = 5, 1 (I, X) = 5,...

| (131, X) = 6, 1 (I;,X) = 6

L(X) = 6



Liquid Throughput

{1, 16}, {11, 17}, {11, Ig}, {11, la2s 1o}, {14, 112, 110}

{1216}, {12, 17}, {12, g}, {12, 112, 1o}, {12, 112, 110},

X= {1316}, {13, 17}, {13, Ig}, {13, 112, lo}, {13, 112, 110},
{14 111, 16k, {14 111, 17}, {14 111, 18}, {14, 10}, {14, 10}

{Is, 111, g}, {ls5, 111, 17}, {15, 111, g}, {15, 1o}, {5, 110}

the throughput of asingle link
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Tiquid = (30 *Tlink =
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No liquid schedule
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Swiss-T1 Cluster
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Liquid throughput (MB/s)

363 Test Traffics
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Aggregate throughput (MB/s)

363-Topology Test-bed
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Round-robin throughput
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Team: set of non-congesting transfers
using all bottlenecks

{I. 16}, {11, 173, {11, 1gh, {11, 112, 1a}, {11, 112, 10}

{1216}, {12, 17}, {12, 1g}, {12, 112, Ig}, {12, 112, 10},

X = {Ia 1e} {13, 17}, {13, g}, {13, 112, Ig} {13, 112, 10}
{14 112,16} {14, 112, 17}, {14: 112, 18} {1as Ia} s {14, 110}

{5 111, g}, {15, 112, 17}, {I5, 111, Ig}, {I5, lo}, {Is5, |10}

{13,112, 1g}, {I1, Ig},
{12, 17}, {11,112, 110}, {12,112, 1o},
{l3, Ig}, {l2, 16}, {13 1¢},
{12,111, 6}, {14,111, 17}, {14, 110},
{ls 1ot ] {lslgt ), \Us 12,17}
a =
{1, 1}, {11, 1g},
{12 1g}, {12,112, 110}, {l3 112, 110},
{I3 112, lg}, {1317}, {14, 19},
{Is 11,16} )y \{la 112, 1gt )y { {5111 1e}
schedule a isliquid U
number of steps Fload of the bottlenecks

#(a) = L(X) U

U " (Al a) Aisateamof X



Traffic without ateam

{11, 17, 1g, le},
X = {12, 1, 19, 14},
{l3,1g, 17, |5}



Liquid schedule search tree
X® Choice(X) = {A;, Ay, A A}

N X1 = XA, ® Choice(Xy) ={A; 1, Ay ,%}

\Lxl, 1= XA

N Xg2 = X=Ag

\sz = X—A,® Choice(X,) ={A, 1, A, ,¥}

N Xp 1 = Xo=Ag
N X5 0 = Xo- A,

X3 1 = X3=Az 1

possible steps to the next layer

ChOice(Xil,il%in) = {Al AX)|AI Xil’i11/4in}
set of all possible teams of X



XA(25 transfers)

X1 =X- A 4(20 transfers)

Additional bottlenecks
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X A(25 transfers)

X - Aq »(20 transfers)

X1 - Ay 1, (16 transfers)

Prediction of Dead-ends
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Liquid schedul e search optimization

Y: reduced traffic
) g L original traffic’
AY)T {Al A(X)|Al Y} | teamsformed

L/’”_’ o - — | fromthere-
teams of the reduced traffic duced traffic

LX® Choice(X) = {A, Ay, A% A}

N X1 = X—~A; ® Choice(X;) ={A; 1, Ay H¥%)

\Lxl,l = X1-A1
NN X2 = Xp=Ag o

\{ X, = X-A,® Choice(X,) ={A, 1, A; p¥}

Choice(Y) = {AT A(X)|Al Y} @ecresseof the

search space
without affect-

) ing the solution
Choice(Y) = A(Y) \_ Space )




L1quid schedules construction
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Choice(Y) = A(Y) /decrease oM\
the search

l space without

full affecting the

Choice(Y) = A 7 (Y) Sol ution spacg

* For more than 90% of the test-bed topolo-
gies the search of liquid schedules took less
than 0.1s on a single 500M Hz processor.

* For 8 topologies out of 363 solution was not
found within 24 hours.



All-to-all throughput (MB/s)

Results
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Conclusion

 Data exchanges relying on the liquid schedules
may be carried out several times faster com-
pared with topology-unaware schedules.

» Our method may be applied to applications
requiring high network efficiency, such asvideo
or voice traffic management, high energy phys-
Ics data acquisition and event assembling.

» At the present we consider only static routing
scheme. Dynamic routing could possibly be also
combined in the algorithms.

 Fixed packet size transfers are considered.

» The network latency are neglected in compari-

son with the transfer times.

Thank Y ou!
Contact: Emin.Gabrielyan@epfl.ch



