
Chapter 4
Data-Level Parallelism



Data-Level Parallelism Types

• Vector processors


• SIMD Instructions


• GPUs















Vector Length Register



Vector Register Example



Predicate Register
Original code

Vector code (with Predicate)



Multidimensional Arrays
Stride - distance between elements in rows (or columns) in a 
multidimensional array

• RV64V uses VLDS instruction to set stride


• Load V[rd] starting at addr R[rs1] with stride specified in R[rs2



Sparse Matrices - Gather-Scatter
Original Code

Vector Code



Flynn’s Taxonomy (1966)

• SISD (Single Instruction, Single Data)


• SIMD (Single Instruction, Multiple Data)


• MISD (Multiple Instruction, Single Data)


• MIMD (Multiple Instruction, Multiple Data)












