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Balance Principles Il

Czechowksi et al. 2011
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Application: Analyze Effect of HW Trends

Czechowksi et al. 2012

10 year extrapolation (2010 — 2020)

Doubling  10-year
2010 time increase
Parameter values (in years) factor value
Peak: Cepu 50.4 GF/s 1.7 59.0x 3.0 TF/s
Ceapu 515 (}F/S 30 TF/S
Cores:®  pcpu 6 1.87 40.7x 134
PcPU 448 18k
Memory  fBcpu 21.3 GB/s 3.0 9.7x 206 GB/s
bandwidth: SBaqpu 144 GB/s 1.4 TB/s
Fast  Zcpu 6 MB 2.0 32.0x 192 MB
memory  Zgpu 2.7 MB? 86.4 MB
Line size: Lcpu 64 B 10.2 20x 128 B
Lecpu 128 B 256 B
Link ik 10 GB/s 2.25 21.8x 218 GB/s
bandwidth:
Machine  Rpeax 4 PF/s 1.0 1000x 4 EF/s
peak:
System K 635 TB 1.3 208x 132 PB
memory:
Nodes Pgopu 79,400 2.4 17.4x  1.3M
(Bpeak): Popy 7770 135,000




Application: Analyze Effect of HW Trends

Czechowksi et al. 2012

3D-FFT in 2020:
Faster on CPU or GPU?

3-D FFTs at Exascale: Year=2020, n=21000

GPU CPU-1: Same Peak CPU-2: Same Total CPU-3: Same Overlap
131k sockets 1M sockets 350k sockets 295k sockets
Peak = 3.98 EF/s Peak = 3.98 EF/s Peak = 1.04 EF/s Peak = 876 PF/s
Bisection = 1.12 PB/s Bisection = 5.29 PB/s Bisection = 2.16 PB/s Bisection = 1.93 PB/s
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Application: Analyze Effect of HW Trends

Czechowksi et al. 2012

10 year extrapolation (2010 — 2020)
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Matrix-multiplication on GPU
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Even Matmult on GPU could
become memory bound! .



Performance (single GFLOPfg)
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/8 1. More powerful: less balance

2. Build large scale with low power processors



