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Consideration of System-on-chip Nodes for CC-NUMA Multiprocessors

FuMiHITO FURUKAWA,t KANEMITSU OOTSU,tt TAKASHI YOKOTATt
and TAKANOBU BABAft

We predict that it will be possible to integrate 500 million transistors or 460 MB DRAM
onto a chip in 2005 from ITRS and the report about the manufacture of DRAM as of the year
2001; therefore, in 2005, the parallel computer node of the year 2001 can be implemented
as a system-on-chip processor. Based on the quantitative prediction of the semiconductor
technologies, this paper presents the consideration based on the simulation results of the
system-on-chip node for CC-NUMA multiprocessors of the year 2005. When the total num-
ber of multiprocessors is 2 to 64, the results show that 1) the system-on-chip node integrated
with on-chip DRAM memory is effective, 2) there is a trade-off point between the size of on-
chip DRAM memory and the size of cache, because the performance of the parallel computer
may degrade when the integration of large on-chip DRAM onto the system-on-chip makes the

size of cache small.
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Table 1 Evaluation models of the node with SOC.
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Fig.1 Organization of the MPSOC and the node with
SOC.

oo0og200500000 20640000 CC-NUMA
0000000000 sSoCO0Ooooooo®o

2. O0OOoOO

2.1 SOCOOOOODOOOOOOOOO

O00oooouogo socuooouoooooog
0000 MPSOCO MultiProcessors with System
On a Chipdd SOCOOODODOCODOOO 1100
goMPSOCOO0OOOOOODOOOODOOO CC-
NUMAODOOOOODOOOOOMPSOCOOO
0ooOd0ooOooodDo20000000000S0CcOd
00000100 socoogdooooooooooa
0000 bRAMOOOOODOOOOOOOOOSOC
000000 1googooooooodooo oo o
000000000 SRAMOUOOOOOOoOoOoOOoo
Oooooooog bRAMOOOODOOOOOOO
00000000 20000000000000 40
00000000000 00000000000oon
00000 1000000000 DRAMOO SOC
oooo

ooobooo0O0 300000000000000
ooooobooooooooooobo0o 30000o 3
00000o0ooooooooooooooooog
000ooOooooU0Ooooooooooooooo
O0oUo0o0oooooooooooooooooo
ooo0oOooooo0ooooooooooood
oo0o0OO0O0OO0O000ooOoooo0ooo0oDoon
o0oo0o0OoOooooOoOoOooooooooooo
ooooOoOoooooooooooooooooo
oooobo 300000o000ob0booo00o

e Type B

ooobooo0O0 300000000000000
0000000000 OooooooooOo 2000
0000000o0o0oU0oOoooUoUooooo
O0000o00ooOoOooOooOoOoOoOoOoOooOo
oo0oooOooooo0oooooooooooo
O00o0o0o00O0000o0oo0ooooooooo
0000000 oooooooooooooooo
ooooooooo-O000oooooooooo
Ooo0oopoooo0oooooooooooooo

0 QpOOO0D00D0000000ITRSOOO0OY 02001
00000 DRAMOODD?000D00000000000
oo0o0000000000000000000000000
0OoDDO00000D000O000ooooooon®o



2834 goooooooo

o0oooooooooooooooooo

e Type C

000dbOodb0O 300ooboooobooboooo
000000000000 o0ooOo 100000
0o00oo0oo0oOooooooooooooooog
0000000odoooooooooooooog
00000000ooooooooooooooag
O000000OCDOOOOoO0OoOoO0gddType
BOOOOOOOOOOOOUOTypeBOODOODO
O0o0o00OOo0OUODooOooOooOoOoOTypeBOO
oooooooUoooooooooooooooo
oooog

3. 0 g0Oan0O

CC-NUMAOOODOOOOOOOO RSIM®QO
0000000003000000000000000
000000000000 0000000000000

31 0000

00000000000000000000000
000000000000000000000000
000000000 MESIDOOOOOOOOOOO
00 16000000000000000000000
SPLASH-20 FFTOLUORadixO 30000000
00000000ooooooooo 200000
0000512x512000022' 0000000000

3.2 0000

000000000000 000000 D00 1020
40160640000000000000000000
02000000000000000000 1000
00000 Type ADDDODOOOOODOODODOOO
0000000000000000000000000
0000000000000000000000000
0/00000003000000000000000
0000000000 00000000000000
0000 20000000000000000000
e TypeBOOOODODODOODOODDOOODO

ooooo
e 400000 FFTOODOODOOODO Type CO

Type AODDOOODOO
e LUODDD RadixODODODOODODOOType CO

000 0000000000000
000030000000000000000000
e 200000 FFTOOO RadixOODODOOODO
Type AD Type BOOOODOODOOOODODOO
ooo
e Type COOODDODDOOOODOOODODOD

45

Type C 2

FFT LU Radix

02 Type AU 100O0DOOOOO0 100000000000
Fig.2 Performance comparison of evaluation models.
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Fig.3 Breakdown of the number of memory access after
cache miss.
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