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MegaProto: A Prototype of the Ultra Low-Power Mega-Scale System
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This paper gives the conceptual design of the MegaProto machine, a prototype mega-scale
system developed in a research project named “Mega-Scale Computing Based on Low-Power
Technology and Workload Modeling.” The MegaProto is a prototype implementation of our
key idea that million-scale parallel systems should be built with densely mounted low-power
processors. It will also act as a platform to implement and evaluate our new technologies
such as power conscious compilation, highly reliable and high performance network, highly
dependable cluster management and multi-level parallel programming. The building block
of the MegaProto is a 1U height and 19 inch-rack mountable mother-board unit on which
16 low-power processors are mounted with a high bandwidth, 2 Gbps per processor, network.
The peak performance of the unit is 14.4 GFlops and the intra- and inter-unit network band-
widths are 32 Gbps and 8 Gbps respectively, while the unit consumes 300 W power at most to

achieve high performance and density with low power consumption.
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class HugeSim < Task

P BranchAndBound.exec(
HugeSim, [10000, ... ooo

def initialize(*arg) 000 00000 TDP | 00000
Qexefile='./huge-sim'
@parameter = arg; end (GHz) (GFlops) (W)(*1)|(MFlops/W)
def behavior 5
n = Gparameter Pentium 45) 3.20 3.20  82.0 39.0
FOR
co:\pute (n*n) ; end;end;end Mob. Pentium 48) 3.06 3.06 70.0 43.7
Athlon XP (Barton)? | 2.20 440 1768 57.3
Mob. Celeron?) 2.40 2.40  35.0 68.6
Mob. Pentium 4-M7) | 2.60 2.60  35.0 74.3
Mob. Pentium III-M® | 1.00 1.00  10.5 95.2
TM 580016) 0.93 0.93 7.5 124.0
Xscaled) (*2) 0.40 — 2.3 (176.2)

(*1) Thermal Design Power (*2) PXA260 00O
(*¥3) Pentium 4 0000 SSE2000000000
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