
Machine Learning Acceleration on MARIE Platform

Potential tasks:

• Accelerating linear algebra functions for matrix operations (e.g., GEMM, Inverse, mldivide)

• Developing of software functions for a set of ML kernels running on MARIE MPSoC*

• Extending MARIE MPSoC with custom hardware accelerators for ML and linear algebra functions

Required programming skills: C/C++, HDL 

(VHDL or  Verilog)

MARIE Project

Contact Person:

Ahmed Kamaleldin

Ahmed.kamal@tu-dresden.de

N N mesh topology NoC

NI NI NI NI

NI NI NI

N
IRV64 Memory

DMA

ICAP Ctrl.

DDR4

SD-Card UART

RV64

RV64 RV64

AXI-4 A
X

I-
S

Main Processing Tile 

NI

HW acc. Tile 0

RV64

Memory HW 
acc.

AXI-4

RV64 Tile 0

HLS/RTL 
Compute 

UnitHLS/RTL 
Compute 

Unit
Stream

 
FIFO

s

Manager

HW acc. Tile 1

AXI-4

A
X

I-
S

RV32 Memory

AXI-4

HW 
acc.

RV32 Tile 0

RV32

RV32 : RISC-V 32-bit
RV64 : RISC-V 64-bit
DMA : Direct Memory Access
NoC : Network-on-Chip

RV32 RV32

RV32 Memory

AXI-4

HW 
acc.

RV32 Tile 1

RV32

RV32 RV32

RV32 Memory

AXI-4

HW 
acc.

RV32 Tile 2

RV32

RV32 RV32

RV32 Memory

AXI-4

HW 
acc.

RV32 Tile 3

RV32

RV32 RV32

RV64

Memory HW 
acc.

AXI-4

RV64 Tile 1

HLS/RTL 
Compute 

UnitHLS/RTL 
Compute 

Unit

Stream
 

FIFO
s

Manager

AXI-4

A
X

I-
S

HW acc. Tile 0

RV64

MARIE Platform

*MPSoC: Multiprocessor System-on-Chip


