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ABSTRACT  
 

Linear algebra operations are at the heart of many 
applied domains such as machine learning, natural language 
processing, computer vision, and engineering simulations. Basic 
Linear Algebra Subprograms (BLAS) prescribes some routines to 
perform these operations. Matrix-matrix operations are categorized 
as Level-3 operations by the BLAS specification. However, two 
commonly used matrix-matrix operations are General Matrix-Matrix 
multiplication (GEMM) and Symmetric Rank-k update (SYRK). The 
SYRK routine is a specialization of the GEMM routine, where some 
multiplications are skipped as the resultant matrix is known to be 
symmetric. In this thesis, we first present a comprehensive analysis 
of the SYRK routine under popular dense linear algebra libraries such 
as OpenBLAS, Intel MKL, and BLIS, particularly focusing on edge 
cases of dense matrices (strictly thin or strictly fat shapes) in shared 
memory machine. The primary reason we concentrate on the edge 
cases is that the traditional linear algebra libraries are highly 
optimized for squarish matrices. Therefore, it presents a big 
opportunity to improve scalability of the routines in multicore 
environment when dealing with the edge case matrices. Our work 
identifies noticeable performance drop of the SYRK routine for the 
edge case matrices as we increase threads to a considerable 
number. Then, we propose new blocking approach, we name it 
Flexible-blocking. In contrast to the contemporary libraries, our 
approach formulates the blocks of the input matrices based on the 
shapes of the matrices as well as number of threads used in the 
implementation. Our proposed technique shows noticeable 
performance improvement on multicore shared-memory machines 
for the edge case matrices. 


