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Design and Implementation of Network Interface Controller
on DIMMnet-2
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DIMMnet is a network interface for PC cluster interconnect, with uses the DIMM slot on
a common PC. Compared with PCI bus used for traditional network interfaces, the access
latency of memory bus can be much improved. DIMMnet-2 network interface is the second
generation network interface for memory bus which can use DDR-SDRAM slot. In order to
cope with high clock frequency of DDR-SDRAM slot, the indirect accessing method is imple-
mented. Although the current board is a prototype using an FPGA, the latency for 8 Byte
data transfer is only 0.570 usec that is 43.8% of that in the high performance commercial
interconnect QsNET II.
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Fig.1 Structure of chipsets of commercial PC.
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Fig.4 Block diagram of network interface controller.
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Table 2 Detail of the latency of BOTF (8 Byte send).
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Table 3 Detail of transaction of BOTF (8 Byte send) at
Window Controller.

oooad goood
‘Window Controller 0 O O 0
‘Window Controller 000000 +2
‘Window Controller 000000 “+1
BOTF OO +1
Write Window O O000000O000OO “+1
1st Header 0D OPGID O0O0OOOO0OODOO +1
1st Header 0 SWIF 00 00O 2nd Header OO —+1
2nd Header O SWIF 0000 1st Data OO “+1
J0o0oO0ooo0oo EOP OO SWIFOOO +1
oo 9

o0ooOooOooOoOoOOoOoOODO TLBOOOOOO
O000000o0oooDoOoooooooooood
00000000000000(3) DIMMnet-2 00O
0000000 BOTFOODOOODOOOOOOO
ObitODODODOOOOOCOOOOOOOO

OO0 BOTFOOOOODODOOOOOO cpuO
goooooUoooooooooooooooooo
goooooUoUoooooUoooO BOTFOOOOO
OO0O0oooo Write Window OOOQOQOQOQOOO
00000o0o0oUoO0ooOooUoOO 1/201/300
0000o0ooooOooOooooooooooooon
JooooBOTFOOOOOOOOOoOoOoOoOoOOO
000000000000 PREFETCHNTAODODO
OcCcpPUOOO0OOOOODODDOOOODOODDODOO
ooo0o0oOooooooooooooooooood
o0o0oOoooooooooOoooooooooood
ooooooooOoOOoO0oOoUooooooooood
00000o0ooUooooooooooooooo

4.2 BOTFUOUOOOO

496Byte 00O OO0D0OOOOO Window Con-
troller DO0OOO00O0O0OODOOOOO VerilogOOO
000oooooro0ooooo0ogoooooooo
0000000 100MHzOODODODOOODODOOBOTF
0 496 Byte 0 0 0 0 0 0O O Window Controller O
0.700us 000000000

00000000 240512Byte 0 00O Write
Window O 00 O000O0COO0OOOOOCOOOOO
464Byte 00 000O0O0DOOOOO 0409us 00O
ooO0o0o0oDoOOoOoOoOoOoooooDo.o81tusOOO
0O0000O0BOTF O Window Controller 0 0 00O
0000000000 2000 Write Window O OO
000000000 BOTFOOODOOODOOOO
ooooo

DIMMnet-2 0000000000 0000O0O0O0O0COOO0OOO 21

1st BOTF Request 2nd BOTF Request 3rd BOTF Request

Wite to

Write to
Write Window

Wite to
Write Window

HOST Wiite Windowo ‘

Controller ‘ Processing 1st BOTF [ Processing 2nd BOTF ‘ ‘

Transfer 1st Packet
swi (o]

09 BOTFOOOOO
Fig.9 Continuous issue of BOTF.

—— BOTF with 2 Write Windows hosad
Z.-2"BOTF with 1 Write Window e

Latency [us]

0 200 400 600 800 1000 1200 1400
Data Size[Byte]

0 10 BOTFrOOOOoooOoOOOOO
Fig.10 Latency of BOTF with continuous issue.

Oo0ooooooo9nooo

200 Write Window 0000000 BOTF O
801,488Byte 00 0D O OOOOOOOOODODOO
001000000 100 80496Byte0 00 100
Write Window 00000000 BOTFOOOOO
SWIFOOOOOOOOOO0OOO0ooooooooo
O00oooooooog BOTFOOOOOOO 1
000 BOTFOOOOOOOOOOOOOOOOOO
0000000000 Write Window D 10000
OO0 BOTFOOOOOOODODOODOOOOOOOO
oooo

0O 10000Write Window OO OO QOOOQOOOOQO
BOTFOOOOOOOODO 200000 BOTFOO
000000000000000000Write Window
02000000000000200000 BOTF
0000000000 Write Window OO QO0O0O0O
godoooooOoOooooooooooooooo
Window Controller 00000000 OOOODOO
000 Window Controller 1D OO0 OO BOTF O
0000000000000 00000000OWin-
dow Controller 0 100000000000 DO0OOO
O0ooooOoOooOoOOoOoOOoODOOOoOOoOoOoOoOoOo2d
0000 BOTFOOOOOOOOOOOOO SWIF
0000000 BOTFO SWIFOOODOOOOOO
O0000000000000000000 BOTFO



22 gooooooooooooooooboooooo Aug. 2005

512Byte 0000000 SWIFOOODO 0.676 us O
00000 BOTFO (1)0(5)000000000
cooooooOoOoO sSswlrOOOO0OOO0O0O00001
00 Write Window 0 BOTFOOOOOOOOOO
000000 5040 632 Byte 1,0000 1,128 Byte O
goooboooooooooooooboobooooooo
oooooo
4.3 O00OO0OO0O0O0O0O0OO
DIMMnet-2000000000000000O00OO
O0000oOooooo Sso-DIMMOOOOO0OO0O0O
000 Prefetch Window D000 O000O00OOOO
goooooooooooooobooooooooo
goboooobooooooooooo
ooboooooooooooobon
(1) SWIFOOO0OOOOOOOOReceive Controller
goboooooobooooboooon
(2) Receive Controller 000000000000
OSWIFOODOOoOOOO
(3) DO0ODOOUOODOOOOOUOOOO SWIFO
oooood
(4) (3)000000000000000000
Prefetch Window 00 O SO-DIMM OO O
oono
(5) O0OD00O0O00OReceive Controller O Status
Write Unit 000000000 LLCMODOO
goboooobooooboo
(6) Status Write Unit 0 LLCM OOO00O00O
oooad
O700000000D0O0O00DCOO BOTFOO
oooOoOoLLCMOOOOOO0OOO0OOO0OOOOO
goooobobooooooobooboooooooooo
LLCcMOOOoOoooooooooooooooooo
00000000000 Write Window OOOOO
goooboooooooooooboooooooo
goooooLLeMboOoOoOooooooooood
goooboboooooooboobobooooooo
OO0000O000000 CoreLogicDOOOOOO
BOTFOOOOOOOOOOOOOOODOOOOO
O0CoreLogic0 00000000000 OODOOO
OOOO0OO0OO0O0OOCDOOObDaisOOOOO0O00O0
O0oooooooSwIFOoOOoooooooooo
000000000000 000 Prefetch Window
O SO-DIMM O000000000000D0D
goboooooo1noooo
O 11 O Prefetch Window, SO-DIMM OO 00O
0000000000000 000000000The-

Prefetch Window
—--= SO-DIMM
...... Theoretical Latency

Latency [us]

05 [

o 100 200 300 400 500
Data Size[Byte]
011 0000000000000
Fig. 11 Latency of packet receiving.

04 0O000O0O0OOODOOO
Table 4 Detail of the latency of receive.
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Table 5 Detail of transaction of receive 8 byte data.
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Table 6 Result of placement and route of network
interface controller.
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