Naiad

 Composable data-parallel computation

— |terative
* j.e. arbitrary dataflow graph

— Incremental
* i.e. allows fast recomputation after updates

e “Differential Dataflow”
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Fixed-point Iterations
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S/ <summary>
/// propagates integer labels along edges, repeatedly joining labels with edge sources and taking the minimum for each node.
u

J44 we don't start the fixed point from labels, rather introduce them in the concatenation, allowing an initial minimization.
SL </ summary=
public static Collection<IntPair, T> PropagateMin<T=(this Collection<IntPair, T> labels, Collection<IntPair, T> edges)

where T @ Lattice<Ts

S/ the Join and Min both use overloads allowing for value selectors.

return labels.where(x => false)
.FixedPoint(x => x.Join(Ed?Es.ExtendTimE(), n=>nmns, e=>e.s, (n, &) => new IntPairfe.t, n.t))
Cconcat{labels.ExtendTime())
Minln == n.s, n == n.t),
n=x nN.sJ;

¥

SL <summarys
Jf/ rReturn the same result as PropagateMin, but performs propagation in waves, grouped by the logarithm of the Tabel.

SSS </ summary>
public static Collection<IntPair, T> PropagateMinPrioritized«<T=(this Collection<IntPair, T= labels, Collection<IntPair, T=
where T : Lattice<T>

return labels.pPrioritize(node => Convert.ToInt32(Math.Log(l + node.t)),
1 == 1.PropagateMin(edges.Prioritize()));

S <summary=
/// Demonstrates a connected components computation using Naiad's FixedPoint operator.

fff </summary>
public class ConnectedComponents : Example
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C:sUserssKarthik“Documents“HNaiad-#.1“HaiadExamplessbin“Debug>*HaiadExamples .exe c
onnectedcomponents 1000060 1808080

Logging initialized to console

AR :AA.1187586,. YWarning: DEBUG build. Mot for performance measurements.

B :88:88 1189865, Yarning: Using fewer threads than available processors {use —t

to zet number of threadsl).

B :88:808.11989233, Initializing 1 thread

Running connected components on a random graph (1800800 node=s. 100000A edges»
For each size,. the number of components of that size (may take a momentl:
AA:@A:15.4637558, Epoch changed from B to 1

Time to process: B@:@@:15_ 2525559

[ c1A@@@n,. 1>, 1 1

\Next: sequentially removing 18 random edges <press [enter] to starth:
hDeleting edge : (72624, 931732

AA:0d:44.8976173,. Epoch changed from 1 to 2
Time to process: BE:00:00.09040397

Deleting edge: (76802, 55816
AA:0d:44.1886162, Epoch changed from 2 to 3
Time to process: BP:00:00.0006315
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