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Shared Memories Between Design Blocks

There are two ways to share a memory between classes/member functions mapped to  design blocks

• Using an ac_channel, ac_shared and required coding style

• Explicitly coding a separate design block that contains a memory
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Create shared memories with ac_channel

03_Shared_Mem/ac_channel
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ac_channel Shared Memory Interfaces Between Blocks

Need a way to create block-level memory interfaces

• Interface Synthesis allows arrays on the function interface to be mapped to a memory interface

Required coding style is to pack arrays inside a struct and read/write through an ac_channel

• Required style for interconnecting design blocks using shared memories

• Array operations still performed locally 

• Struct/array mapped to memory using Interface Synthesis
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Memory Write Interfaces

Define a “local” variable using struct type that packs the array

Operate locally on the array inside the struct

Write the struct containing the array into the channel

• Only write the channel once!

Have the HLS tool map the interface channel to a memory interface
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#pragma hls_design

void BLOCK0(ac_channel<int> &din,

ac_channel<chanStruct > &dout){

chanStruct tmp;

WRITE:for(int i=0;i<128;i++){

tmp.data[i] = din.read();

}

dout.write(tmp);

}
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Memory Write Interface Pitfalls

Temporary struct with array will be optimized away if coded using recommended style

• Be careful when performing memory writes

• Keep local memory operations between temporary struct declaration and memory channel write
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#pragma hls_design

void BLOCK0(ac_channel<int> &din,

ac_channel<chanStruct > &dout){

chanStruct tmp;

WRITE:for(int i=0;i<128;i++){

tmp.data[i] = din.read();

}

dout.write(tmp);

…..

}
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Memory Read Interfaces

Define a “local” variable using struct type that packs the array

Restrict operations on the local struct to be between the local struct declaration and the memory channel read

• Doing anything else will cause a local memory to be generated
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#pragma hls_design

void BLOCK1(ac_channel<chanStruct > &din,int &dout){

chanStruct tmp;

tmp = din.read();

READ:for(int i=127;i>=0;i--){

int tmp1 = tmp.data[i];

dout.write(tmp1);

}

}
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ac_channel_shared_mem.h
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Testbench (tb.h)
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Define Shared Memory Architecture 

Stage Replication

• 1: a single shared memory architecture

• 2: a ping-pong architecture 
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RTL Simulation
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Create shared memories with ac_shared

03_Shared_Mem/ac_shared
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ac_shared_memory.h
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Define Shared Memory Architecture 
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RTL Simulation
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Thank you
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