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Linear algebra kernels

Direct and iteratives linear algebra kernels, such
as linear solvers or eigensolvers, are ubiquitous
in both scientific and industrial applications. But Speed | Fast

Direct Iterative

they both encounter issues.
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Impact of numerical precision on iterative solver
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Extended precision limits
the Impact of round-off
errors and thus speed-up,
and In some case enable,
the convergence of
iterative methods.
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Variable precision solutions

Multiple solutions exists to handle variable precision Iin application code. Some are software only solutions and other are
based on proprietary hardware accelerator. Each of them have their own advantages and limitations, but they all need specific
programming models.
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MPFER VXP accelerator multplcation
- 512
Supported langage Standard C RISC-V assembly ;
: — S 256
Synt ax | mpfr_add,mveii‘trﬁitqjgﬁi?%ftrmrgtul, mpfr_div | badd, psub, pmul g
Max Precision 237 bits 512 bits > el
Portability Xx86_64, aarch64, riscvo4... riscve4
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i #include <VPFloat.hpp>
VPSDK provides [ User application ] using namespace VPFloatPackage;
void main() {
// Mati i is 128 bit
| \/ It rscratoncaasy LS
* A common interface for . VPSDK N f Freonent size is 7 bits
VPFloat numbers VPFloat / VBLAS interfaces e e 1 Ypoat elenents
independent  of VP : ) int n = 10;
backend choice MPFR implementation ] [ VXP assembly implementation int vpfloat memory size = precision
\k J/ + exponent size + stride;
. // Set th 1si t for furth d
° FunCtlonS to manage \/ VPFlce)atCor?lpS’rc‘iﬁézxgr‘o(;m:ii::zgt_;:ecigigﬁ(gr‘ecision);
dense and Sparse [ RISCV runtime ] // VPFloat array declaration
maitrices - VPFloatArray r_k( exponent_size,
float ize,
) \/ . ) \/ . stride size, n);
® BLAS |mp|ementat|on for SW Emulation SW Emulation // VPfloat scalar declzf\r‘ation
(MPFR) (spike) VPFloat rs (exponent_size,
VPFIOat numbers \. — J \. — J vpfloat _memory size, stride size );
\/ rs = 10.0;
VPSDK will be delivered [ Target host runnning Linux on X86,ARM,.. ] [ VXP Hardware ] for f\”&ﬁﬁ iiri ;13&@12);{
INn open-source . i
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