
1,a) 2,4 3

Tascell

Tascell

TCP/IP

TCP/IP

MPI

MPI

MPI Reedbush-U

MPI

ACP

1.

1

2

3

4

a) tasuku@media.kyoto-u.ac.jp

Tascell [7]

Tascell
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Cilk [6]

Cilk Plus [8] X10 [5]

Tascell

Tascell

Tascell [7]

Tascell TCP/IP

[12] Tascell

TCP/IP

Tascell

MPI

Tascell

Tascell

Tascell

MPI

MPI

MPI

MPI_THREAD_SERIALIZED

1 MPI

MPI

MPI_THREAD_MULTIPLE

Tascell
Server 0

Tascell
Server 1

node 3

recv thread

worker 0

worker 1

node 2

recv thread

worker 0

worker 1

node 1

recv thread

worker 0

worker 1

worker 2

node 0

recv thread

worker 0

worker 1

child 0 child 1

child 0
child 1

child 2

1 Tascell TCP/IP

MPI_THREAD_MULTIPLE

7,168

19- 4,615

[10]

1 MPI

Reedbush

Tascell

2. Tascell

Tascell

TCP/IP

MPI

Tascell

Tascell Tascell Tas-

cell

1

1

1
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TCP/IP Tascell

any

*1 any

Tascell

any

Tascell Tascell

Tascell

Tascell

1 Tascell

Tascell

WAN

[12]

3. MPI

MPI Tascell

1

2

MPI

MPI

*1 2
[7]

worker 0

worker 1

messaging thread

node(rank=3)

worker 0

worker 1

messaging thread

node(rank=1)

worker 0

worker 1

messaging thread

node(rank=0)

worker 0

worker 1

messaging thread

node(rank=2)

2 Tascell MPI

MPI_THREAD_FUNNELED

MPI

TCP/IP

send/recv

MPI_Send/MPI_Recv

2 1

1

TCP/IP

MPI

MPI

3.1

TCP/IP

MPI

MPI

any

TCP/IP
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Tascell

MPI

3.2

[9] Tascell

Tascell

TCP/IP

Tascell

1

MPI

2

MPI_THREAD_MULTIPLE

MPI

MPI

MPI_IProbe

1

1

( 1 ) MPI_Iprobe

MPI_Recv

( 2 ) tslp

( 3 ) MPI_Isend

MPI_Test

MPI_Isend

3

tslp

CPU

MPI_THREAD_MULTIPLE

MPI_THREAD_SERIALIZED

1 MPI
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MPI_Waitany

MPI_Recv

MPI_Waitany

pthread_cond_wait

MPI

MPI_THREAD_SERIALIZED

4.

MPI

Reedbush-U

16

Fib(n) n Fibonacci doubly recursive

Nq(n) n

Pen(n) n Pentomino

n > 12

Comp(n) 2 n

(ai, bj) for all 0 ≤ i, j < n

Grav(n) (2n+1)3

LU(n) n×n LU cache-oblivious

1 for (;;)

2 {

3 // Check whether there are any incoming

4 // messages without blocking.

5 MPI_Iprobe(. . .);

6 if ( any incoming messages? )

7 {

8 MPI_Recv(. . .); // Receive a message.

9 Handles the received message without MPI calls.

10 }

11 sleep(tslp);

12 if ( sending_message )

13 {

14 MPI_Test(. . .);

15 if ( Is the previous MPI_Isend completed? )

16 {

17 sending_message = false;

18 Deallocate the send buffer.

19 }

20 }

21 else

22 {

23 if ( any entries in the send request queue? )

24 {

25 Dequeue an entry.

26 // Send a message.

27 MPI_Isend(. . .);

28 sending_message = true;

29 }

30 }

31 }

3

1

Reedbush-U SGI Rackable C2112-4GP3

CPU Intel Xeon E5-2695v4 2.1GHz 18-core × 2

(36 cores in total per node)

Memory 256GB (153.6GB/sec)

Network InfiniBand FDR 4x (56Gbps) × 2

Topology: Full-bisection Fat Tree

OS Red Hat Enterprise Linux 7

Compiler GCC 4.8.5 with -O3

Nested functions Trampoline-based implementation in GCC

MPI Intel MPI Library Version 2017 Update 3

cutoff
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1

1–16

36

1

1–36

C

tslp 20μs
4 4 C

1

LU

[12] TCP/IP

Tascell

tslp

LU

[7] TCP/IP

MPI

5.

X10 [11] MPI

MPI_THREAD_SERIALIZED

MPI_THREAD_MULTIPLE

MPI_THREAD_SERIALIZED MPI

Uni-threads [2, 3]

MPI RDMA

GASNet [4]

6.

6.1 MPI

MPI_THREAD_MULTIPLE

MPI-3

MPI

6.2 ACP

Tascell

Tascell
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MPI
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7.

Tascell

MPI

Reedbush-U

Tascell https://bitbucket.

org/tasuku/sc-tascell/
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