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Code-To-Code Adapter (CoToCoA) Library
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GitHub - tnanri/cotocoa: Code-To-Code Adapter

tnanri / cotocoa @Watch 1 *Star 1 YFork 0

PRES Y (B 3F)2017-20194 o e s ps o oo
[R5 —S5TILBIEFTATSVEHW-REE

P 5 commits ¥ 1 branch 1 0 packages O 2 releases 21 1 contributor

Jﬁzﬁﬁﬁﬁ‘/’:?r%i?ﬁ T DRI 1=K YBAZE, ——r—

k70043a Fixed some bugs in wrk_pollreq() and CTCAW readarea_..() Latest commit agfe3ce on 31 Oct
docs Version 1.0 4 months ago
src Fixed some bugs in wrk_pollreq() and CTCAW _readarea_...() 2 months ago

K A K E N H test modified: test/*sh 4 months ago

[E] README.md Update README.md 4 months ago
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README.md

cotocoa

Code-To-Code Adapter (CoToCoA) is a framework to connect a requester program to multiple worker programs via a
coupler program. In this framework, the requester submits requests of computations to the coupler. For each request, the
coupler determines which program to ask for the computation, finds available worker processes, and sends the request to
some of those processes. In transferring data from the requester to workers, there can be two cases:

« Static case: the data to be transferred can be determined by the requester.

. .
h ttpS ://g Ith u b . CO m/tn a n rI/COtO Coa * Dynamic case: the data to be transferred can be determined by the coupler or the workers. To enable the framework

to be 1sed in both cases four methods of transferring data from the renuester to the workers are available: (3)
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Coupler reads the data of Requester and transfer it to Worker

Requester

Coupler

call CTCAR_init()
! Initialization part

call CTCAR_regarea_real8( &
data, size, areaid)

do step = 1, nsteps
! main calculation part

call CTCAR_sendreq(dataint, &
dataintnum)

end do

call CTCAR_finalize()

13

call CTCAC_init()
I Initialization part
call CTCAC_regarea_real8(areaid)

do while
call CTCAC_pollreq(reqinfo, fromrank, &
dataint, dataintnum)

if (CTCAC_isfin()) then
exit
end if

I select the program of Worker and rank, offset
! calculation part

call CTCAC_readarea_real8(areaid, rank, &
offset, size, data)

call CTCAC_enqreq_withreal8(reqinfo, progid, &
dataint, dataintnum, data, size)
end do
call CTCAC_finalize()

Worker

call CTCAW_init(progid, procsperreq)
call CTCAW_regarea_real8(areaid)
do while
call CTCAW_pollreq_withreal8( &
fromrank, dataint, dataintnum, &
data, size)
if (CTCAW_isfin()) then
exit
end if
! Initialization part
! main calculation

call CTCAW_complete()

end do
call CTCAW_finalize()
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Performance evaluation

1.00E+00
L oTocon e Compare elapsed time of a request
1.00E-0f1 W CoToCoA read From "sendreq" to "complete"
S MP! Difference among three data-transfer styles:
?-OOE‘OZ - CoToCoA attach: Attach to a request
£ - CoToCoA read: Remote read
8 1.00E-03 - MPI: Use MPI Send and Recv
. Environment
1.00E-04 e ITO subsystem A of Kyushu Univ., Japan
— Intel Xeon, Mellanox InfiniBand FDR
— RedHat Enterprise 7, Intel MPI
1.00E-05 e 4 nodes
— 4 procs / node
1 00E-06 — 4 procs for requester, one proc for
IKB 16KB  256KB  4MB 64MB coupler and 6 procs for worker. =g
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Performance

10

The elapse time required for the data exchange between the codes
includes the time used in;

1) | (1) the data transfer from the Requester to the Coupler program through
CTCAR sendreq and CTCAC_pollreq APls

(2) the data transfer from the Coupler to the Worker program through
o1 | CTCAC sendreq and CTCAW_polireq APIs

(3) the broadcast of the received data to all processes of the Worker
program.

Time used for the data exchange [sec]

0.01

10 100 1000 10000
Number of MPI procs

« The cost corresponding to (3) increases as the number of MPI
processes increases

* The increase in the case of 33 processes would be related to the
structure of the subsystem A (36 cores/node)

01l _ » Despite the increase of the elapse time for the data exchange, its
.\./ cost is less than 1% of the total elapse time

The present study clarifies that we can realize the
'strong’ cross-reference simulation without additional

Percentage of the communication time [%)]

I
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Power Evaluation Environment
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Evaluation Environment 3
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Evaluation Results | CPU power capping 1

BB ExyzmODMHDY 22— aya—FAIERF R

Capping [W] B/F Calc time [s]  PKG [W] DRAM [W]  FREQ [GHZz]
60 0.155 32.74 59.79 35.69 1.77
70 0.126 29.65 69.79 35.93 2.18
> 80 4 0.110 29.44 79.76 36.10 2.50
90 0.098 27.18 89.66 4> 3608 2.81
100 0.091 30.89 99.59 36.11 3.01
110 0.085 29.51 109.67 36.21 3.21
120 0.082 29.16 119.61 36.11 3.33
130 0.079 28.37 12957 L 36.23 3.47
140 0.075 28.78 139.49 36.22 3.63
150 0.074 28.25 148.51 36.26 3.69
] 160 0.074 27.44 150.83 36.27 3.71
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Evaluation Results | CPU power capping 2
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Evaluation Results | CPU power capping 3

A ExymzD Bl EFE R 1

Capping [W] B/F Calc time [s] PKG [W] DRAM [W]  FREQ [GHZz]
60 0.164 32.44 59.83 34.48 1.67
70 0.132 31.28 69.80 34.57 2.07
sHisl> 80 140 0.114 30.32 79.76 34.71 2.40
90 0.101 28.51 89.71 43004 2.72
100 0.093 28.06 99.67 34.79 2.94
110 0.087 28.32 109.59 34.76 3.15
120 0.082 29.82 119.60 34.76 3.36
130 0.079 28.23 129.56 & 3476 3.46
140 0.077 26.77 139.53 34.86 3.57
150 0.074 29.30 148.98 34.61 3.69 =
I 160 0.075 26.93 151.64 35.00 3.68 —
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Evaluation Results | CPU power capping 4
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Evaluation Results | CPU power capping 5
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Capping [W] B/F Calc time [s]  PKG [W] DRAM [W]  FREQ [GHZ]
60 0.169 31.51 59.81 34.07 1.62
70 0.133 30.39 69.77 34.17 2.06
B> 80 0 0.115 27.28 79.76 34.28 2.39
90 0100 4> 2863 89.71 4> 3023 2.73
100 0.093 29.64 99.68 34.07 2.93
110 0.087 28.32 109.63 34.10 3.16
120 0.082 28.46 119.60 34.10 3.34
130 0.080 L 2863 12954, 34.04 3.44
140 0.077 27.01 139.44 34.19 3.58
150 0.075 28.44 148.07 34.07 3.66 -
*~k 160 0.075 27.32 149.48 34.52 3.64 ‘{;““ -
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Evaluation Results | CPU power capping 6
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Evaluation Results | CPU power capping 7

EEHEEmxyzDBIER R

Capping [W] B/F Calc time [s]  PKG [W] DRAM [W]  FREQ [GHZ]
60 0.147 26.18 59.83 34.58 1.87
70 0.123 27.14 69.79 34.66 2.23
B> 80 =0 0.106 27.54 79.77 34.19 2.58
90 0.095 25.21 8974 4> 3128 2.88
100 0.088 25.35 99.69 34.37 3.12
110 0.083 27.17 109.64 34.29 3.31
120 0.083 27.73 119.51 34.58 3.31
130 0.077 23.52 12941 L 3450 3.55
140 0.075 25.62 138.63 34.54 3.66
150 0.075 26.43 143.33 34.56 3.64
] 160 0.075 24.94 142.39 34.68 3.64
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Evaluation Results | CPU power capping 8
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Evaluation Results | CPU power capping 9
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Evaluation Results | CPU core capping 1

FRAa7 HAEIRICE 1T 5 EE I EE D H R E

Rpeak RAPLT®O60WH|EHE 24 E-time [s]
Cores B/F
[GFlops] / Xyzm Xymz Xmyz mxyz

o B 190 B (666 [106.31 124.39 116.71 139.78]

4 384 0.333 58.41 67.81 61.69 74.72
8 768 38.46 39.09 35.07 41.10
12 1152 0.111 29.64 32.95 29.97 31.36
16 1536 0.083 327.36 27.88 ﬁ 25.88 26.02
18 1728 0.074 26.35 26.54 25.33 25.11
36 3456 0.074 (1329 1361 1280  12.74 |
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Evaluation Results | CPU core capping 2
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Fig. 10. Comparison of calculation time with decreasing CPU core usage
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Summary
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