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Outline

* Part l: BLIS Yesterday and Today

* Partll: TBLIS

* Part lll: Revisiting libflame
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Figure 3: Possible algorithms for matrices in memory level L3 given all Ly-kernels.

High-performance implementation of the level-3 BLAS (GotoBLAS)
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BLIS is a Community Project
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The Tensor-Based Library
Instantiation Software (TBLIS)

a.k.a. “Tensor BLIS”
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Well-defined row and
column strides:

Use standard matrix-
multiply microkernel
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Irregular “jump” along
rows and/or columns:

Write from matrix-
multiply microkernel
into temporary buffer,
then write back using
scatter vectors.
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TBLIS 2.0

* Usesa to leverage optimized kernels
across x86_64 (AMD, Intel), ARM, IBM, etc.

. (S1ign)ificantly iImproved complex number support
m).

* New C++ APl which supports various front-
ends/tensor manipulation libraries (e.g. MArray,
Eigen::Tensor, xtensor, Armadillo, std::mdspan).
Compatibility mode for TBLIS 1.x is supported.

* New CMake build system makes integration and
packaging easier.

¢ C++20 (©/B)

SCAN ME
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The Direct Product Decomposition
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Point Group Symmetry

Cost savings proportional to g2
'yl =17 (g = number of irreducible
representations/blocks).
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The Direct Product Decomposition
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The Direct Product Decomposition

“Postfix”
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Multi-threading

* Threading over multiple cores (up to 100s) uses the external
Thread Communicator Interface (TCI) library.

tci::comm
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Multi-threading

* Threading over multiple cores (up to 100s) uses the external
Thread Communicator Interface (TCI) library.

tci::parallelize

Intel TBB

QMP tas@
libdispatch
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Multi-threading

* Threading over multiple cores (up to 100s) uses the external
Thread Communicator Interface (TCI) library.

tci::parallelize

QMP tas@

/
| Intel TBB
|
: libdispatch
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Revisiting libflame et al.:
All in the FAMLIES



The Traditional DLA Stack

ScalLAPACK
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The Traditional DLA Stac

1
1
ScalLAPACK :

Elemental

The same abstractions
and algorithms apply
across all layers

MAGMA cuSolver
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The Traditional DLA Stack

ScalLAPACK

Elemental

Different architectures are unified
by composition of algorithms
(the control tree)
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The Traditional DLA Stack

ScalLAPACK

Expert knowledge enables | = L\ f-------o----
optimization everywhere.

Encoding and automation of
knowledge ties everything together. SN

LAPACI
libflan

BLAS 3
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Recent Developments

ScalLAPACK

Intel TPP/
oneDNN
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FAMLIES
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FLA_Part_2x2( A, &ATL, &ATR,
&ABL, &ABR, 0, 0, FLATL );

while ( FLA_Obj_length( ATL ) < FLA_Obj_length( A ) ){

b = FLA_Determine_blocksize( ABR, FLA_BR, FLA_Cntl_blocksize( cntl ) );

FLA_Repart_2x2_to_3x3( ATL, /*x/ ATR, %A00, /**/ &AO1, %ZA02,
/% */  /* */

&A10, /*x/ &A11, &A12,

ABL, /**/ ABR, &A20, /**/ &A21, &A22,

b, b, FLA_BR );

/ /

// A11 = chol( A11 )
r_val = FLA_Chol_internal( FLA_LOWER_TRIANGULAR, A11,
FLA_Cntl_sub_chol( cntl ) );

if ( r_val != FLA_SUCCESS )
return ( FLA_Obj_length( A0O ) + r_val );

// A21 = A21 * inv( tril( A11 )’ )

FLA_Trsm_internal ( FLA_RIGHT, FLA_LOWER_TRIANGULAR,
FLA_CONJ_TRANSPOSE, FLA_NONUNIT_DIAG,
FLA_ONE, A11, A21,
FLA_Cntl_sub_trsm( cntl ) );

// A22 = A22 - A21 * A21°

FLA_Herk_internal ( FLA_LOWER_TRIANGULAR, FLA_NO_TRANSPOSE,
FLA_MINUS_ONE, A21, FLA_ONE, A22,
FLA_Cntl_sub_herk( cntl ) );

/ /

FLA_Cont_with_3x3_to_2x2( &ATL, /**/ &ATR, A00, AO1, /%x/ AO2,
A10, A11, /*x/ A12,
/% kckkorkkkokokikoRk k[ [ sookiorororosoRkoonk k/
&ABL, /*x/ &ZABR, A20, A21, /*x/ A22,
FLA_TL );

30



The Future DLA Stack?

Expert knowledge,

automation, and
auto-(fine)tuning

algorithm derivation,
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Hopefully we’ll see you at the
FAMLIES Retreat 2026!
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