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CPU E5-2660 v4*2

Nvidia K80*2

BAERSL: CentOS 7.2

CUDA: 10.0
AN A E -

CPU: Intel(R) Core(TM) i5-10210U CPU @ 1.60GHz

WA7: 16 GB DDR4
¥E &2 4%:: Windowsl1
¥f: VSCODE. REMOTE-SSH
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1. R &R T H, &8 MPLEKRALS, UL SSH BiEFAL A CUDA M1 BRI .
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2020080902011...

Host mpi
HostName 121.48.170.9
Port 10022
User 2020080902011

Host cuda
HostName mpi-cu@8-1
ProxyJump mpi
User 2020080902011
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bodyForce(Body* p, dt, n)
{
i=0;1i<n; ++i) {
Fx = @.8f;
Fy 0.8f;
Fz = 0.0of;

j=8;3<n; j+t

dx = p[j].x - p[i]l.x;

dy = p[il.y - p[il.y;

dz = p[jl.z - p[i].z;

distSgr = dx * dx + dy * dy + dz * dz + SOFTENING;
invDist = rsqrtf(distSqr);

invDist3 = invDist * invDist * invDist;

Fx += dx * invDist3;
Fy += dy * invDist3;
Fz += dz * invDist3;

pl[i].vx += dt * Fx;
pli].vy += dt * Fy;
pli].vz += dt * Fz;
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@; i < nBodies; i++
p[i].vx * dt;

p[i].vy * dt;
p[i].vz * dt;
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bodyForce(Body* p,

index =

Fx = @.0f;
Fy = @.0f;
Fz = @.0f;

j =05 J <n; jH) {

dx = p[jl.x - p[index].x;

dy = p[jl.y - plindex].y;

dz = p[jl.z - p[index].z;

distSqr = dx * dx + dy * dy + dz * dz + SOFTENING;
invDist = rsqrtf(distSqr);

invDist3 = invDist * invDist * invDist;

FX += dx * invDist3;
Fy += dy * invDist3;
Fz += dz * invDist3;

plindex].vx += dt * Fx;
p[index].vy += dt * Fy;
p[index].vz += dt * Fz;
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integratePosition.

integratePosition(Body* p,
index = X+ WX ¥

p[index].x += p[index].vx * dt;
p[index].y += p[index].vy * dt;
p[index].z += p[index].vz * dt;
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Device@d: "Tesla K8@"

CUDA Driver Version:

CUDA Runtime Version:

Device Prop: 3.0

Total amount of Global Memory: 4209704960 bytes
Number of SMs: 13

Total amount of Constant Memory: 65536 bytes
Total amount of Shared Memory per block: 49152 bytes
Total number of registers available per block: 65536

Warp size: 32

Maximum number of threads per SM: 2048

Maximum number of threads per block: 1024

Maximum size of each dimension of a block: 1024 x 1024 x 64
Maximum size of each dimension of a grid: 2147483647 x 65535 x 65535
Maximum memory pitch: 2147483647 bytes
Texture alignmemt: 32 bytes

Clock rate: 0.82 GHz

Memory Clock rate: 2505 MHz

Memory Bus Width: 384-bit
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1. _ global__ void bodyForce(Body* p, float dt, int n, int nBlocks)

2. {

3. /] BB T4 body, index & grid & )RR S

4. int index = threadIdx.x + blockIdx.x * blockDim.x;

5. Body body = p[index];

6.

7. float Fx = 0.0f;

8. float Fy = @.0f;

9. float Fz = 0.0f;

10.

11. /] LRI E AL

12. __shared__ float3 tile[BLOCK_SIZE];

13.

14. S A7), —#tR/N BLOCK_SIZE
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16. for (int i = @; i < nBlocks; i++) {

17. /1 KA RN AT A P8 DR IL S )y A7

18. Body temp = p[threadIdx.x + i * BLOCK_SIZE];

19. tile[threadIdx.x] = make_float3(temp.x, temp.y, temp.z);

20.

21. __syncthreads();

22.

23. for (int j = @; j < BLOCK_SIZE; j++) {

24, float dx = tile[j].x - body.x;

25. float dy = tile[j].y - body.y;

26. float dz = tile[j].z - body.z;

27. float distSqr = dx * dx + dy * dy + dz * dz + SOFTENING;

28. float invDist = rsqrtf(distSqr);

29. float invDist3 = invDist * invDist * invDist;

30.




31. Fx += dx * invDist3;

32. Fy += dy * invDist3;

33. Fz += dz * invDist3;

34, }

35.

36. __syncthreads();

37. }

38.
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41. // p[index].vx += dt * Fx;

42. // p[index].vy += dt * Fy;

43. // p[index].vz += dt * Fz;

44, atomicAdd(&p[index].vx, dt * Fx);
45, atomicAdd(&p[index].vy, dt * Fy);
46. atomicAdd(&p[index].vz, dt * Fz);
47. %}
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__global__ void bodyForce(Body* p, float dt, int n, int nBlocks)

// index & body M7
int index = (threadIdx.x + blockIdx.x * blockDim.x) % n;
Body body = p[index];

float Fx = 0.0f;
float Fy = @.0f;
float Fz = 0.0f;

/7 AR L = A 17
__shared__ float3 tile[BLOCK_SIZE];

/] GERFEN % 8% )15 — A body
int start = blockIdx.x / nBlocks * BLOCK_SIZE;

/1 FA A AE I B % DB L = A7
Body temp = p[threadIdx.x + start];
tile[threadIdx.x] = make_float3(temp.x, temp.y, temp.z);

__syncthreads();

for (int j = @; j < BLOCK_SIZE; j++) {
float dx = tile[j].x - body.x;
float dy
float dz = tile[j].z - body.z;
float distSqr = dx * dx + dy * dy + dz * dz + SOFTENING;
float invDist = rsqrtf(distSqr);

tile[j].y - body.y;

float invDist3 = invDist * invDist * invDist;
Fx += dx * invDist3;

Fy += dy * invDist3;

Fz += dz * invDist3;

__syncthreads();
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39. atomicAdd(&p[index].vx, dt * Fx);
40. atomicAdd(&p[index].vy, dt * Fy);
41. atomicAdd(&p[index].vz, dt * Fz);
42. %}
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integratePosition(Body* p,

global_index = X+

index = global_index % n;

(global_index < n) p[index].x += p[index].vx * dt;
(global_index < 2 * n) p[index].y += p[index].vy * dt;
pl[index].z += p[index].vz * dt;
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2020080902011@mpi-cu@8-1:~$ ./base

Simulator is calculating positions correctly.
4096 Bodies: average ©.043 Billion Interactions / second
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2020080902011@mpi-cu8-1:~% ./nbodyl-parallel
Simulator is calculating positions correctly.
4096 Bodies: average 11.125 Billion Interactions / second

9 ERFHITURMMITER

2020080902011@mpi-cu8-1:~% ./nbody2-shared-memory
Simulator is calculating positions correctly.
4096 Bodies: average 32.457 Billion Interactions / second

10 ERAZAFERBRITER

2020080902011@mpi-cu@8-1:~$ ./nbody3-multiple-thread
Simulator is calculating positions correctly.
4096 Bodies: average 51.942 Billion Interactions / second

11 RS E Body RERFHITERHMITEAR

2020080902011@mpi-cu@8-1:~% ./nbody4-unroll
Simulator is calculating positions correctly.
4096 Bodies: average 56.911 Billion Interactions / second

12 BRI BHIPITER

2020080902011@mpi-cu@8-1:~$ ./nbody5-position-mul-thread
Simulator is calculating positions correctly.
4096 Bodies: average 58.416 Billion Interactions / second
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