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Algorithm 1-lev-dir(p)
The source processor issues p-1 sends, one to each
distinct destination.

Algorithm 1-lev-sys-br(p)/1-lev-our-br(p)
  1. The source processor concatenates the p-1 mes-

sages into one long message which is broadcast.
Algorithm 1-lev-our-br uses a broadcast based on
the binomial heap pattern.

  2. Each processor extracts its message from the long
message received.

Algorithm 2-lev-rec(p)

  1. The source processor prepares (p1/2-1) long mes-

sages, each containing p1/2 messages, and sends one
long message to each processor in its column.

 2. A processor that received a long message, applies

Algorithm 1-lev-dir(p1/2) within its row.

Algorithm 3-lev-sq(p)

  1. The machine is partitioned into p1/2 square subma-
chines.

  2. The source processor prepares p1/2-1 long mes-

sages, each containing p1/2 messages and sends one
long message to each leader processor in the sub-
machine.

  3. Each submachine applies Algorithm 2-lev-rec(p1/2).

Algorithm logp-lev-sq(p)
  1. The machine is partitioned into 2 submachines,

alternating partitions along the columns and rows.

 2. The source processor concatenates p/2 messages
into one long message and sends the long message
to the leader processor in the other submachine.

 3. Each submachine applies Algorithm
logp-lev-sq(p/2).

Algorithm logp-lev-rec(p,γ)
  1. The machine is partitioned into 2 submachines, one

containing γp processors including the source pro-
cessor, and the other containing (1-γ)p processors.

 2. The source processor concatenates (1-γ)p messages
into one long message and sends it to the leader pro-
cessor in the other submachine.

 3. The submachine with γp processor applies Algo-
rithm logp-lev-rec(γp, γ), and the submachine with
(1-γ)p processors applies Algorithm logp-lev-
rec((1-γ)p, γ).
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One-to-All
Algorithms

Message Size (in Bytes)

16384 8192 4096 2048 1024 512 256 128 64 32 16

1-lev-dir 420.82 226.21 130.80 75.22 52.80 37.61 29.50 28.58 26.05 26.45 26.04

1-lev-sys-br -- -- -- 1773.89 887.07 442.78 219.30 110.68 53.65 27.43 13.13

1-lev-our-br 4377.44 2193.51 1096.23 549.12 275.79 138.88 70.67 36.73 19.90 11.29 6.78

2-lev-rec 400.03 203.38 103.79 53.61 28.90 16.25 9.79 6.91 5.06 4.45 3.77

3-lev-sq 402.60 203.30 104.60 54.25 29.46 16.87 10.57 7.56 5.52 4.99 4.17

logp-lev-sq 545.37 274.02 138.30 70.63 36.62 19.62 11.21 6.79 4.48 3.43 2.80

logp-lev-rec(0.75) 393.44 198.13 100.35 51.35 27.14 15.13 9.10 5.80 4.35 3.29 3.02
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All-to-One
Algorithms

Message Size (in Bytes)

16384 8192 4096 2048 1024 512 256 128 64 32 16

1-lev-dir 1451.35 540.16 230.57 118.24 66.65 40.26 22.76 20.06 16.37 16.76 16.70

2-lev-rec 564.30 287.27 145.79 95.32 31.75 17.07 9.40 5.99 4.01 3.14 2.54

3-lev-sq 610.34 300.63 140.16 67.60 37.79 18.98 10.91 6.41 4.22 3.13 2.65

logp-lev-sq 548.38 276.10 139.49 71.04 37.10 19.75 11.18 6.78 4.73 3.42 2.85

logp-lev-rec(0.60) 508.84 255.51 128.98 67.53 35.17 18.93 10.70 6.30 4.35 3.25 2.91
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All-to-All
Algorithms

Message Size (in Bytes)

16384 8192 4096 2048 1024 512 256 128 64 32 16

1-lev-direct 6860.21 3115.27 1494.48 598.82 316.78 169.48 82.84 73.21 70.28 68.11 69.75

1-lev-lin 5476.28 2661.56 1294.39 639.83 330.90 182.18 94.48 71.12 67.66 63.03 66.55

1-lev-xor 4608.85 2231.60 1081.05 536.01 273.28 147.98 78.20 63.75 59.51 59.21 61.40

1-lev-balance 4988.76 2492.90 1221.90 619.62 305.24 144.25 77.43 77.83 72.83 64.47 61.11

2-lev-sq 6561.45 3260.92 1633.19 809.42 401.09 201.35 99.75 60.03 34.43 24.18 18.69

2-lev-c,r 5632.29 2659.75 1319.53 665.28 330.50 163.02 78.58 39.49 23.46 14.48 11.74

2-lev-c,r-int 4613.42 2232.63 1086.08 543.55 284.23 168.85 113.30 91.23 82.76 78.81 75.96

logp-lev-bfly -- -- 2206.67 1112.07 569.08 298.10 163.34 97.10 74.03 43.09 31.84
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