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Preconditioning and Deflation
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M – Preconditioning Matrix, P – Deflation Matrix



Preconditioning and Deflation
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Control Flow in the Algorithm



•SpMV

•Conjugate Gradient & Preconditioning

•Precision Approaches

Related Work



Defining Speed Up

•Many Definitions Possible

•Compiler Switches on CPU

•Gcc, Meschach, Single Core



Key Optimizations



IP Preconditioning
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Code Versions

1. Optimized Storage of AZ matrix for deflation
2. Optimized BLAS using MAGMA and combined 

some kernels in the iteration
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Execution Times across Code Versions

CPU

GPU



20
22
24
26
28

2048 4096 8192

Speed Up vs. 
No. of Deflation Vectors

0

20

40

128 64 32

Speed Up vs. 
Number of Preconditioning Blocks



0

5

10

15

20

25

Sp
e

e
d

 U
p

 F
ac

to
r

Speed Up Across Code Versions



•Very close to possible peak performance

•Bandwidth bound Kernels

•Platform Utilization

Analysis



Scalability



Future Work



Conclusions




