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ScalableCore System: Hardware Environment
for Many-core Architectures Evaluation
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and KeNJ1 Kisef!

In order to practically simulate many-core processor, the authors have pro-
posed ScalableCore that is a hardware-based simulator. ScalableCore consists
of both simulation nodes and connection interfaces of them named ScalableCore
Unit and ScalableCore Board, respectively. Hardware-based simulator can sim-
ulate many-core architecture faster than software-simulator by employing the
inherent fine-grain parallelism. Additionally, it is easy to increase/decrease the

number of simulation nodes in ScalableCore system, so that it can achieve high
scalability for the target many-core architecture. In this paper, the concept of
ScalableCore is described and the adequacy is discussed. And on the concept,
the implemented of ScalableCore system Version 1.1 for many-core architecture
M-Core is shown. This system consists of many small FPGAs. The simula-
tion speed for 64-nodes is 14.2 times faster than the corresponding software
simulator; SimMec.
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Fig.1 Structure of M-Core architecture.
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Fig.11 Layer structure of modules on a unit.
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Fig. 15 Local barrier synchronization.
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~
always @(posedge CLK or negedge RST X) begin always @(posedge CLK or negedge RST_X) begin
if (IRST_X) begin if (IRST_X) begin
/* Reset statement */ /* Reset statement */
A<= 0; A <= 0;
end else if(EN) begin end else if(EN) begin
/* assign statement */ /* assign statement */
A <= IN.A + IN B + IN C; tmp0 <= IN_A + IN B;
end state <= S1;
end end else if(state == S1) begin
tmpl <= tmp0 + IN_C;
state <= S2;
end else if(state == S2) begin
A <= tmpl;
state <= S0;
end
end

(a) Single-cycle model (b) Multi-cycle model
016 OO00OO0ODOOOOOODOOOO

Fig.16 Rule to describe a user layer module.
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Fig. 17 Behavior on rank acquirement and ID configuration.
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Fig.18 N-Queen (N = 14) works on 8 x 4, 32-node ScalableCore system.
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Fig.19 N-Queen (N = 14) works on 8 X 8, 64-node ScalableCore system.
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