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It is necessary to establish the communication protocol which has both low latency and
saving memory to realize the Exa FLOPS supercomputer. We have thought that dynamic
resource management by using remote atomic memory access is one of key technologies
for the solution. This article reports transportation performance of InfiniBand(IB)
including the remote atomic memory operation. The data has taken to be used for
optimization and estimation of the communication procedure. We found that the local
memory access through IB HCA is expected almost same performance of the inter node
remote atomic memory access. Because, the local memory which needs to assure
atomicity should be access through the IB HCA. Also, we found that the performance
deterioration is depending on combination of transfer functions. The combination of
transfer functions which consists writing the memory like RDMA Write and Atomic
operation brings large deterioration.
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LT A XA T, BEEHHN - R L — MRS ARIETICBIT A ERWUE -
FeeRI 4213 Connect X1 {4 DDR B L TVQDR &4 5. 72, —EIC DWW Cldgkatit
RDET2 2% Connect X2 QDR DWW T HIGE » i A 4T 5. & T? HCA IZ PCI Express
8 L — 2 DI[Fl— Slot [Z43#4 « #4f6¢ L7=. Host/HCA [ ® PCI Express (PCle) D55
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THHDIZK L, Connect X1 DDR HCA 122V TlL HCA O YR — A OB | 2.5
GT/s x8 width (PCle Generation 1) T&h 5. 2 /— RO IL DDR, QDR 3£iZ 3m
RO/ —7 02T Port 1 [Al L& EH; L7-.

Host #FE 1% Intel %! Z68 Express Chipset & Core i7-2600K (3.4 GHz),
DDR3-1333MHz 8 GB (4 GB x2) %\ 7=. [AIFFF#%IZ OS & LT CentOS 6.2 (Kernel
2.6.32-220.e16.x86_64 #1 SMP) %A > A h—/L LHEIEIZEM L7z,

Table 1 Measured InfiniBand HCA and Specifications

Generation Data Rate Part. Number Host Bus(PCle Gen.) | Firmware
Connect X1 DDR (2.0 GB/s) | MHGH28-XTC 2.5GT/s x8 width(1) | 2.9.1000
Connect X1 QDR (4.0 GB/s) | MHQH29-XTC 5.0GT/s x8 width(2) | 2.9.1000
Connect X2 QDR (4.0 GB/s) | MHQH29B-XTR | 5.0GT/s x8 width(2) | 2.9.1000
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Figure 1 The bandwidth of Send, RDMA Write, and RDMA Read
transportation as a function of message size
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Figure 2 8B message bandwidth and Latency of transportation functions of Connect X1
DDR, X1 QDR, and X2 QDR. The right half is the communication performances of
the inter node communication and the left half is that of intra node communication.
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RDMA Write Bandwidth of Connect X1 DDR
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Figure 3 The bandwidth of RDMA write transportation as a function of

message size with 8B various interference communication.
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ELEE L LTRE A vE—% 4 X0 RDMA Read JB1EDNE 5 55 I@IEMERED K 50%
WHE LTz, ZOMRETET —ZOBERKEOBAEOHEEICL > TRFVFHTE
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HAC & L T Connect X1 DDR @ RDMA Write: Figure 3 (a) . RDMA Read: Figure 4(a)
ZEENC T A L, AELEE Atomic H{E TH HEEOMRELLIENRE 2D,
RDMA Write (25 2 ZPEBEA /%7 XKW REWZ &5 05. ZHE Atomic B
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AEVT 7 BAELTOMHERTH 525, ERTDO RDMA Read 23K & o BT IZNAFE % &
FELARWERRTH . 2o, LIS 2 RDMA Write, RDMA Read Th 2556 %
T2 L, BIEICBOWTHRERAMEDBREL R->TVEIHDLEEZD. B, ZOMH
M1% Connect X1 QDR (RDMA Write: Figure 3 (b) & RDMA Read: Figure 4(b)?D LLifg) 12
DNTHFRIRTH T,

Table 2, Table 3 |4 ELIEIE DA HEIZ L 5 8 B Atomic “Fetch and Add @15 D #fF /N>
RIBB LA 7 UHEREORMIFER TH 5. HEEFHIA RS KOS ELERE O X v &
— VA XTI BEETH S, AELEENY E— ) — FOEZIALIEL 1D
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DOIFEEN 2 NE, #200~300ns FREED LA 7 U ELRFRD Bz,
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Figure 4 The bandwidth of RDMA Read transportation as a function of

message size with 8B various interference communication.
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Table 2 The bandwidth of atomic “Fetch and Add” transportation with/without 8 B message
interference transfer in the case of Connect X1 DDR and QDR.

HCA without with with with with
Interference | RDMA Write | RDMA Read | Atomic F/A | Atomic C/S

X1 DDR | 17.6 MB/s 12.9 MB/s 17.1 MB/s 8.8 MB/s 8.7 MB/s

X1 QDR | 22.4 MB/s 16.3 MB/s 19.2 MB/s 11.1 MB/s 11.0 MB/s

Table 3 The Latency of atomic “Fetch and Add” transportation with/without 8 B message
interference transfer in the case of Connect X1 DDR and QDR.

HCA without with with with with
Interference | RDMA Write | RDMA Read | Atomic F/A | Atomic C/S

X1 DDR | 2.08 ps 2.33 ps 2.12 ps 8.20 us 8.20 pus

X1 QDR | 1.69 ps 1.74 ps 2.66 s 6.43 us 6.43 us

3. SMELBE A 285G O FE@E TS (LT 283, HExS - ShEL@EE oG
FiICk D 2L LENRERD. 2V E—F ) —RFOAT ) NFEEXHZ D
RDMA Write, Atomic 1815 23 [ (24T D 5 B BT HERE A LA K E V.

4. Atomic Operation D A A 53 PEDARFEGEPH, NEFHEIZ DWW TOBE LRI X THS.

L1, BET7 0 b aLORRICEB O TEE FIHORK#EACHRTHEICENL TS T

ETHD.
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