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o AE— AT AR ERE R 0T LT AR, JUHE &R B4 Bt T

ZRFEA: ZFEB:

1 sub rl, r0, r5 1 mult r4, r6, r0
2 add r1, r1, rO 2 add r6, r3, r0
3 mult r2, r5, rl 3 mult r3, r3, rl
4 mult r4, r6, r0 4 subr7,rl, r2

5 add r6, r4, r0 5 divr4, rl, r2

6 add r3,r3,rl 6 mult r1, r0, r5
7 mult r7,r1,r2 7 add r1, r1, rO
8 div r4, r1, r3 8 mult r2, r5, r2
9 sub r7, r4, r7 9 sub r7, rd, r7

10 add, r8, r5, r7 10 add, r8, r5, r7
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sub r1, r0, r5
addrl, r1, rO
mult r2, r5, rl
mult r4, r6, r0
add r6, r4, r0
add r3, r3, rl
mult r7,r1,r2
divrd, rl, r3
sub r7, rd, r7
add, r8, rb5, r7
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mult r4, r6, r0

add r6, r3, r0
mult r3, r3, rl
subr7,rl, r2
divr4, rl, r2
mult r1, rO, r5
add r1, r1, rO
mult r2, r5, r2
sub r7, rd, r7
add, r8, rb5, r7
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= CU: CPU state + Interrupt logic
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o Intel Hyper-Threading Pentium 4
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= |ntra Core
= Inter Core

= Inter Board ;:;:;:;:;:;:}ff:i

= Inter Rack
= Grid

o Virtualization of distributed
Processors
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IBM BlueGene/l. @server system

= No.1 of TOP500 in Nov. 2005

o Installed at DOE'’s Lawrence Livermore National Laboratory
(LLNL)

= Livermore California
= System specification
2 131072 PowerPC processors

2 32TB main memory
o 64 rack

= 1024 node per rack

= Linpack performance of 280.6 TFlop/s
o Peak rate 367 TFlop/s
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IBM BlueGene/L @serverl:][/[-BRege/=1p1c

() A)
= Network / P
A/ @
o 3D Torus o &P
= 175 MB/sec in each direction A .
= supports cut-through routing g~ f)‘“
= 4 virtual channels supported vooow Y

o Collective Network
= For data broadcast
= 350 MB/sec
= 1.5 usec latency
o Global Barrier/Interrupt
= Reduce latency of global operations
= Control (system boot, debug, monitoring)
= Gigabit Ethernet (I/0O & connectivity)
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IBM BlueGene/l.

= Computing Node

o 2 PowerPC 440 700Mhz (2.8 GFlops in all)

= 7/-stage pipeline with dual issue
= Dual processor fully symmetric
= 130nm CMOS

o 512 MB SDRAM-DDR
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440 core
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| i i
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R unit
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controller {d-entry) Branch | Instruction
+ - urit it Interrpt
Unified Target Timers
Cache units TLB address || 155ue | Issue
(6d-entry) cache || 1 0 ™
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D-cache ] Data Debug
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