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AOTF: A Low Latency Communication Mechanism of
DIMMnet-1 Network Interface Plugged into a DIMM Slot
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A high performance network interface architecture for PC clusters called DIMMnet-I that
can be directly plugged into DIMM slot of PCs is presented. By using both a low latency
AOTF (Atomic On-The-Fly) sending and a high bandwidth BOTF (Block On-The-Fly) send-
ing, it can overcome the overhead caused by standard I/O like the PCI bus. Now, two types
DIMMnet-1 prototype boards (providing optical and electrical network interface) consisting
with a network interface controller chip Martini are available. They can be plugged into
100 MHz DIMM slot of PCs with Pentium 3 and Pentium 4. Experimental evaluation results
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of communication performance with the AOTF sending on a real system are shown.
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Table 1 Basic specifications of DIMMnet-1.
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Fig.2 DIMMnet-1/e.
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Fig.3 DIMMnet-1/02.
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03 DIMMnet-100/0000
Table 3 Setting of DIMMnet-1 and experimental
environment.
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DIMM(MHz) | 66 | 100 | 66 | 100 100
MEMORY 256 MB(PC133)
CHIPSET VIA Prol33A | P4X266
LinuxKernel 2.4.2
Compiler egcs-2.91.66

0 4 wuncacheable0 00O 800000000 CPUDDDO
Table 4 CPU times for 8 bytes access to uncacheable

area.
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Table 5 Roundtrip latency by AOTF sending.
oooo A B C D E F
CPU Pentium3-850 MHz Pentium4-1.5GHz
ooao oo oo O O O oo
SWIF 62.5MHz | 62.5 MHz | 100 MHz | 100 MHz 100 MHz | 62.5 MHz
RTTOOOOOOO 2,340 ns 1,940 ns 2,251 ns 1,840 ns 2,005 ns 2,122 ns
RTTOOODOOOODOO 1,026 ns 851 ns 1,091 ns 907 ns 882 ns 922 ns
RTTOOO0ODOOOODO 918 ns 705 ns 946 ns 756 ns 748 ns 796 ns
SWIF OO0O 108 ns 146 ns 145 ns 151 ns 134 ns 126 ns
06 VerilogDOOODOOOODODOOODOO
Table 6 Known latency by Verilog simulator.
oooo A B, F C D, E oooooooooo
DIMM 66 MHz 100 MHz 66 MHz 100 MHz 133 MHz
SWIF 62.5 MHz 62.5 MHz 100 MHz 100 MHz 100 MHz
gooooooooo 45 ns 30 ns 45ns 30 ns 21.5ns (3)
ooooooooooood 30ns 20 ns 30ns 20 ns 15ns (2)
000 TLBOD 45 ns 30 ns 45 ns 30ns 21.5ns (3)
ooooooao 15ns 10 ns 15ns 10ns 7.5ns (1)
00ooDoooooooog 15ns 10 ns 15ns 10 ns 7.51ns (1)
000 SWIFODOO 64 ns 64 ns 40 ns 40 ns 40ns (4)
000 SWIFOOOO 144 ns 144 ns 70 ns 70 ns 70ns (7)
LLCMOOO000 15ns 10 ns 15ns 10 ns 7.5ns (1)
oo 343 ns 318 ns 245 ns 220 ns 192.5ns
gobboobobooboboooobbobooboo CPU-CORE | FSB | pmm IswrF | LINK
850MHz I 100MHz |  100MHz  |100MHz| 250MHz
gooooooocpUbDOOOOOOODOOOOO 7 : 00 ;40 H
I 1 ns 1 ns 1
000000000000 00d0oOooodd Martini .2 f3“‘°‘i Sons ? : rore | swir | pis Hol €0
write [} I
LSIO000000o00writeD CPUDODOOOOO read | | Tnsy |
@____ H H Lou [¢H swiF ¢ sip OE
00000000MCPUDOOOOONDNOOOODO o A [ ||
1 1 a
goooooobO0o0ooobOoboboooob O Mar- peniuma | Pro133A | Martini LI L51ns
tini LSIOOO LLCMOOOOOOOOOOOOO Internal loop latency = 756ns
Oread 0 CPUDDOMODOOODOODOOOOODO .

gbobooodooooooooooboooooobooo
goooooooooooo

850 MHz O Pentium3 00 FSB100 MHzO DIMM
100 MHzO SWIF100 MHz O 0 O DIMMnet-1 O O
gboooooooooooooooooooooo
oooooooooobbooenObODObOODOO

5.3 0000000

AOTFOOO LLCMOOOOOOOODOOOOO
goooobooooooooooooboooooo
ooad

5.3.1 O00OO0OO0OOOO0OO

DIMMnet-1 OO0O0OOOAOTF OO0 - Mini-
OTFOOO - LLCMO Maritini 000000000
oboo-ooooooooooooooboon o8O
goboooooooboooooobooobooooo
OO00O000OMartini LSIODOOOOOCOO PUDO
LLcMooooOoooooooooooooooo

external loop latency = 907ns
06 O0OO0OOOOOOOOOOOOODODO
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