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Figure 1. Manycore system with a distributed memory hierarchy [1].

This work presents a memory hierarchy with the sup-

port of network-on-chip (NoC) for MPSoC systems. The

memory hierarchy consists of a shared global memory and

private local memories as shown in Figure 1. Each core in

the system is equipped with two local memories, one for

instructions and one for data. The MicroBlaze soft core used

in this work connects the main bus through the PLB interface

and connects the local memory modules through the LMB

interface. Further it connects to a 4×4 mesh NoC through

the FSL interface, as shown in Figure 2(a). We built the

generic NoC (NoC-g) using the open-source router designed

by the Concurrent VLSI Architecture group at the Stanford

University [2]. Each router has 5 input ports and 5 output

ports. Each input physical channel and each output physical

channel is connected to 4 input virtual channels and 4 output

virtual channels, respectively. The 40 virtual channels are

connected to an internal crossbar switch for routing. We

designed the adapter to connect the MicroBlaze processor

to the router, as shown in Figure 2(b).

In order to demonstrate the advantages of the NoC-g, we

compared it with two other systems. The first one is a 16-

core system with bus. The second one is a 16-core system

with an application-specific NoC (NoC-p) [3]. We carried

out the experiments on the Xilinx ML605 board, which

contains a Virtex-6LX240T FPGA. The 16-core system with

NoC-g occupies 32,872 (87%) slices. Two benchmarks, a

data pipelining synthetic benchmark and a 3D FFT real-life
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(a) 16-core mesh NoC (R: router, A:
adapter, P: processor).
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(b) The internal
architecture of the
adapter.

Figure 2. Design of the NoC and the adapter.

application, are used. In the synthetic data pipelining bench-

mark, each processor moves 16 KB data to its neighbor, i.e.,

Pi → Pi+1 for i = 0 . . . 14 and P15 → P0. NoC-g takes 620

μs to finish the data transfer, compared with 1,430 μs for

NoC-p and 6,180 μs for bus. In the 3D FFT application,

The size of the 3D matrix is fixed at 32 × 32 × 32. Each

element consists of the real part and the imaginary part,

each of which is presented in a single precision floating-

point precision (i.e., 32 bits). Therefore, the total size of

the data in the 3D matrix is 256 KB. Each processor needs

to process 2 frames, i.e., 16 KB data. For the global data

transpose step, NoC-g takes 975 μs, compared with 2,423

μs for NoC-p and 13,462 μs for bus.
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