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Abstract

In the cloud data center network, massive service flows often have delays and packet loss in data
transmission, but single-user performance testing cannot achieve multi-user multi-service flow
concurrency detection. The transmission process of multi-user multi-service concurrent data on
the network has discovered the factors that affect the bandwidth, delay, and packet loss during
data transmission, in the case of multi-user concurrency issues. In this paper, the Parallel Matrix
Multiplication algorithm is used to implement the RDMA Ib_write source port change, which solves
the current test bottleneck of multi-user multi-service flow testing; the distributed and mul-
ti-threaded group function based on RDMA technology is used to achieve concurrent testing, and
achieve the simulation effect of multi-user concurrency without adding a server, while also re-
ducing resource consumption and time consumption.
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Figure 1. Traditional cloud computing three-layer network architecture
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Figure 2. Traditional cloud computing network cluster architecture
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Figure 3. MPI computing architecture
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MPI 475 M e L A T -

int main(intargc, char* argv[]) {

int p;

intmy_rank;
PROCESS_INFO_T grid;

double* local_A;

double* local_B;

double* local_C;

double* temp_mat;

intn;

int m;

int option;
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intn_threads;
intgot_local_memory = 1;
intgot_all_memory = 0;
double t1, t2, Mflops;
voidSetup_grid(PROCESS_INFO_T* grid);
MPI_Init(&argc, &argv);
MPI_Comm_rank(MPI_COMM_WORLD, &my_rank);
Setup_grid(&grid);
if (my_rank ==0) {
(void) sscanf(argv[1], "%d", &n);
(void) sscanf(argv[2], "%d", &n_threads);
(void) sscanf(argv[3], "%d", &option);

Yiif
MPI_Bcast(&n, 1, MPI_INT, 0, MPI_COMM_WORLD);
MPI_Bcast(&option, 1, MPI_INT, 0, MPI_COMM_WORLD);
MPI_Bcast(&n_threads,1,MPI_INT,0, MPI_COMM_WORLD);
if (my_rank ==1)
printf("process[1] n:%d, option:%d, threads:%d\n",n,option,n_threads);

m = n/grid.s;
if (m*grid.s '=n) {
if (grid.my_world_rank ==0) {
printf("\nn must be multiple of s\n");
printf("Instead you gave n = %d and s = %d. Try \n", n, grid.s);
printf("it again, but *first* read the documentation, dipshit.\n");
3

MPI_Finalize();
exit(-1);

}
local_ A =lInitialize_Matrix(grid, m);
local B =lInitialize_Matrix(grid, m);
local C = (double *) malloc(m*m*sizeof(double));
temp_mat = (double *) malloc(m*m*sizeof(double));
BMR(n, grid, local_A, local_B, local_C, temp_mat,n_threads,option);
MPI_Finalize();
return O;

}
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1) $#@AE U2 — Mellanox % 38 Bt 23 1 IR 55 28 -
e ConnectX®-5 Ex (VPI, IB, EN) (firmware: fw-ConnectX5)
e ConnectX®-5 (VPI, IB, EN) (firmware: fw-ConnectX5)
e ConnectX®-4 Lx (EN) (firmware: fw-ConnectX4Lx)
* Innova IPsec 4 Lx EN
e ConnectX®-4 (VPI, IB, EN) (firmware: fw-ConnectX4)
e ConnectX®-3 Pro (VPI, IB, EN) (firmware: fw-ConnectX3Pro)
e ConnectX®-3 (VPI, IB, EN) (firmware: fw-ConnectX3)
e Connect-1B® (IB) (firmware: fw-Connect-IB)
2) 1GB UL b K/ M
3) i Mellanox device IDs
4) Linux #1ER%
5) root ZZHERL R
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Network_Firmware_TPTR3_LN_14.20.18.20_01.BIN; LA#fi{#>ZHF RDMA JEum AR L & m s tE . hah
MPI 3K S 25K F 152 Mellanox i) BK%: MLNX_MPI_LINUX-4.2-1.0.0.0-rhel7.4-x86_64.

1) A R EA M EGERC 25 (HCAINIC), K H R 14 1l LLE 7R Mellanox HCA #2235 45 2.«

# Ispci -v | grepMellanox

86:00.0 Network controller [0207]: Mellanox Technologies MT27620 Family

Subsystem: Mellanox Technologies Device 0014

86:00.1 Network controller [0207]: Mellanox Technologies MT27620 Family

Subsystem: Mellanox Technologies Device 0014

2) F#k tgz 5450 F

SCAE A% I MLNX_MPI_LINUX-<ver>-<OS label><CPU arch>.tgz.7%:: F#AETEE Linux REEHEA:

T#i%4% http://www.mellanox.com --> Products --> Software-->InfiniBand/VPI Drivers -->MellanoxMPI
Linux (MLNX_MPI).
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3) Wi HARALBENL, H i BEAL

4) #ri: RoCE

5) R CKFE: 1082

Step 2: F|H Parallel Matrix Multiplication %2523 RDMA MPI i 11484k, A48 FH P Toc4H A I
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Hg K TPl {3000 B, %% Step 3 $47. MIMMSEILZ FH P 20550 AL H K, kR4 A
P EEE &

Step 3: £ MPILES T, MERWIIH P 2 2801553 SR 3R I MPI R RESReV Bk al TE S S 8B B, R
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1) 5 X MPI FEREAT FG O EHRE 4544, 4502 MPI_Commrow_comm F1 MPI_Commcol_comm; The
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Figure 4. MPI matrix multiplication parallel overhead
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