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THE GPU COMPARISON

Register File

We evaluated reliability and performance of the most important GPU

families of different vendors, microarchitectures, ISAs, computational

models using the same set of benchmarks. o

Concerning the reliability analysis, we developed a framework to . ﬂ Ei i i ii Ei
perform fault injection campaigns and ACE analysis for the selected o o i — iy } i —_— QE B i | :

GPUs, fargeting the general purpose register file and the local memory.
We computed AVF for these memory arrays aiming at correlating it with
their size and occupancy alongside the execution scheduling.
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Chlp name Quadro™ Quadro™ Geforce™ HD mmAVF-FI CAVF-ACE -@-Occupancy
FX5600 FX5800 G&GIX480 Radeon™

7970
. G8O GT 200 Fermi SOUThern Local memory
Architecture Mok ;

Frequency 337.5MHz 325 MHz 700 MHz 925MHz
Technology ?0 nm 55 Nnm 40 nm 28 nm

Register File 32KB 64KB 128KB 256KB

Local Memory 16KB 16KB A8KB 64KB

SIMD Units ' | 2 4
#WOrk-groups 3 3 3 40

MOX #deefron-l-s 24 32 48 40 backprop dwtHaar1D gaussian histogram kmeans matrixMul reduction transpose vectoradd average
#work-items /68 1024 1536 1840 mmAVF-FI COAVF-ACE —@-Occupancy
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FAILURE

We infroduced Executions Per

Failure (EPF), a new metric 1o

evaluate reliabllity and

performance jointly:

gpp=_EI where EIT is the
FIT .,, number of

executions in 10° hours, while

FIT.., 1s The Failures In Time of the

GPU and it is computed as:
FIT .p, = AVF o X N, ., X NBIts . +

N A T . . . . +AVF |, X\, XnBit,,
backprop dwtHaar1D gaussian histogram kmeans matrixMul reduction transpose vectoradd average

where A __ is the raw FIT per bit of
mEPF-FI technology obtained from (3).
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Results show that the AVF can have significant variations moving from one application to another but also (1)S. Tselonis et al., "GUFI: A framework
DIMITRIS GIZOPOULOS variations can be observed for the same applicaftion executed on different GPUs. Red lines reporting the for GPUs reliability assessment,” ISPASS,
dgizop@di.uoa.gr occupancy of the considered memory structures show a strong correlation of the AVF with this parameter. 2016 .
t is inferesting to note that while for the register file the ACE analysis significantly overestimates vulnerability (2) A. Vadllero et al., “SIFl: AMD southern
STEEANO DI CARLO compared to Fl, the same fechnique is very accurate (very close to Fl) for the local memory, suggesting 'FS('JOUTﬂnJ. Scigr MiSjeorchiiectiural - Leve!
stefano.dicarlo@polito.it that for this structure ACE analysis can be used withouft significant loss of accuracy. (3) E. Ibe ef Al ' act of Sealing on

Larger EPF numbers show a larger number of executions between failures and different profection T e Sgﬁ Tear SrggAMS
mechanisms can deliver different improvements in the FIT rates and can also have different impact on From a 250 nm fo a 22 nm Design Rule,’
performance. Combining performance and reliability measurements in the EPF meftric delivers a broader in |EEE Transactions on Electron Devices,

view for decision-making. 2010
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