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Network/Memory Architecture with Large Memory in addition to Main Memory
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HIDEHARU AMANO, ZHENGZHE Luott and HIRONORI NAKAJO ttt

In this report, we propose the memory/network architecture with large extended memory as a way to make high per-
formance computer system not only for HPC but also for Google-like servers. At first, the problems on conventional main
memory are mentioned. We introduce DIMMnet-3 for the solution to enhance memory system and I/O system of PC
and Toshiba Cell Reference Set. Communication mechanisms named LHC and LHS are proposed or introduced. These
are architecture for reducing latency for mixed messages with small controlling data and large acknowledge data. The

latency evaluation of them is shown.
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%1 DIMMnet-2(D2) & DIMMnet-3(D3) DRA hA 2% 7x—2 (CRS
cEZ Cel U7 b AEY )

Base Buffer ECC Speed
D2 DDR-DIMM unbuf. No 100MHz
D3 | DDR2-DIMM | unbuf. No 266MHz
D3 | DDR2-DIMM reg. Yes 266MHz
D3 | DDR2-SODIMM on CRS 166MHz
D3 | FB-DIMM 7
D3 | PCI Express 4X /8X /16X

%2 DIMMnet-2(D2) & DIMMnet-3(D3) OSEFHERAEYE

Ya—=)

Speed Base Buffer | ECC | Capacity
D2 100MHz DDR-DIMM unbuf. No 256MB
D3 | 266MHz | DDR2-SODIMM unbuf. No 1GB
D3 266MHz DDR2-SODIMM reg. Yes 2GB
D3 266MHz DDR2-DIMM unbuf. No 1GB
D3 | 266MHz DDR2-DIMM reg. Yes 1-8GB

# 3 DIMMnet-2 & DIMMnet-3 OEZ{T#k (IB : Infiniband)

DIMMnet-2 | DIMMnet-3
Mem. capacity 512MB 28GB
# of Mem. module 2 5
Mem. bandwidth 3.2GB/s 12.8GB/s
Network I/F 1B 4X IB 4X DDR
Network BW 1GB/s/dir. 2GB/s/dir.
All in one DIMM yes yes
Frontend + PCI N.A. yes
Frontend + HDD N.A. yes
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FRETHE, FRBUAORBEATVIIBELL TRIAN
EF—FERREL, Ty b= IHPSDOY ST MIKLT
BB\ FIETREEZRT EWS sz - N 5% E
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6.1 B ®EKH &
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