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Implementation and Evaluation of Packet Receiving Mechanism

Supporting for Message Passing Model on DIMMnet-2
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On distributed memory systems like PC clustersU a message passing is performed If the
interconnect supports Remote Direct Memory Access (RDMA)O message passing is usually
implemented with it In such systems[ parallel processes on each node must send a message
indicating receiving processes explicitly( In this paper( we propose the IPUSH mechanism
which supports low overhead message passing using RDMAQO In the mechanism0 a network
controller receives massages in a pre-defined address spacel] and completely manages them
in order to reduce the overhead of the host(] We implemented the mechanism in DIMMnet-2
prototype board[ which forms a PC cluster by attaching into the memory slot of host PCO
The result of evaluation shows that the maximum bandwidth of the mechanism is reached
about 643 MByte/s and the minimum latency is about 1.78 us at ping-pong communicationd
These results are comparable with the performance of traditional RDMAD
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02 PUSHOOOOO24ByteDODOOODOOD
Table 2 Detail of transaction of PUSH (24 Byte packet).
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(WU) SO-DIMM 0000000000 +6
(RC) DODOOO0DO0DOOOOODODOOO +4
oo 20

Prefetch Window D 0000000000 O0OOOO
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000o2us0000000O0OO 20 (RC)O(WU)
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Fig.6 Implementation of IPUSH mechanism.
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03 IPUSHOOOOO24ByteD0D00OO0O0OO0DO
Table 3 Detail of transaction of IPUSH (24 Byte packet).
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0 4 IPUSH area 000
Table 4 IPUSH area size.

DIMMnet-2 0000000 69

05 0OD0OOO
Table 5 Evaluation condition.

Before After Diff
Block
RAM 149/328 (45%) 155/328 (47%) +6
Slices [15792/33088 (47%)[15913/33088 (48%)| +121
Clock 95.649 MHz 95.662 MHz +0.013

000000Xilinx ISE 7.1i SP4
00000XC2VP70-7FF1517C

O00000ob0 RAMOOOOODOOOODODOOOO
ooooo

00000o0ooooooooo 1%00o000od
0000 AMTOOOOOOO Head Pointer O Tail
Pointer 00000000000 OODOODOOOCOO
OoooooooAMTOOOOOOOOOOOOO
O00000oooooooooooooooood
0000000000000 00oooooooog
O00o0oooIPUSHOOOOODOOOOOOOO
ooooooouooooooooo

000000 ISEQ Synthesize DOOOOOODODO
IpUSHOOOOOOOOOOOOOOOoOoOOOO
O0ooouoooooooIpUSHOOOOOOOO
o0o0o0O0oUoooooooooooooooooodg
O0000000o0ooO0o0o0OO 100MHzOOOO
000000000000 00DO0O0O0O0O 100 MHz
oooooooooog

5.2 TPUSHO PUSHOOOOOOOOO
DIMMnet-2 00000 200 PC O InfiniBand
ooooogoooIipuSsHODODOOOOOOOO
000000000 ping-pong0 000000000
o0o0o0O0ooooooooooooooooooog
O00O00o0o0oUooopoooooooooooog
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ping-pong 000000000 500000000
000 50000000000
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000 CPUDOOUOODOOODODOO Uncachable 00O
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00 |0000000 |00Db0000oo | Prefetch Window
(1) PUSH
W SO-DIMM IPUSH
(3) PUSH ]
W ooo Write Back
(5) [PUSH Uncachable
0e6e 0DOOO
Table 6 Evaluation environment.
Pentium4 2.6 GHz (2625.918 MHz)
CPU L2 Cache 512 KByte
Chipset VIA VT8751A
Node PC-1600 DDR-SDRAM
Memory 512 MByte x1 DIMMnet-2 x 1
os RedHat8.0 (Kernel 2.4.27)
InfiniBand
Switch Voltaire ISR6000
Network Switch
Module SW-61B4C
cable 2m
Compiler gce 3.3.5 (compile option: -Wall)

goboodoboenOoOd
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(1) ping-pong 00 O0O0CPU AOO Command
Register 00 O0O0O0OOCO0OO0O0ODODOOO
00 7A)D

(2) 0DODODO0DOOCPUAODOOOOODODODO
oooo so-biMMO0O00O0OOOO0OO
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Fig.7 Ping-pong communication.
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0 7 ping-pong 0000000000000 header: 16 ByteO

data: 8 BytelO

Table 7 Breakdown of ping-pong transaction (header:

16 Byte, data: 8 Byte).

00000 [us)
pooo RDMA [IPUSH
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