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Allocator

int * ptr ;

ptr = malloc(size);
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Allocator

1.Search for suitable 
memory block
2. Record the 
memory allocation
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Multi-Processors (Homogeneous) System
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What about Heterogeneous Systems?
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Proposed Solution: Hardware Allocator
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Having memory management in heterogenoussystems...
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Connection Bus NoC NoC NoC Crossbar

Memory On/Off-Chip Shared Distributed On-Chip BRAMs

Scalability Unbounded Platform-Dependent Limited by 

resource

Clock Rate 150MHz Platform-Dependent 140MHz
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ÅFunctionality-wise, 
having arbitrary 
number of clients

Scalable

ÅAny range of memory 
can be managedFlexible

ÅClock Rate

ÅResource UtilisationEfficient

SysAlloc

Our Proposed Hardware Allocator



Route Map

ÅSysAlloc:

ÁSystem Integration

ÁAllocator Algorithm

ÅEvaluation Results

ÅConclusion
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SysAllocSystem Integration

14



SysAllocSystem Integration

15



Allocator Access Examples

int* SysMalloc ( int size){

int token, status, *pointer; 

token = 0;

status = 0;

while (token == 0){

token = AXI_READ(SysA_TOKEN);

}

AXI_WRITE( SysA_CMD, size);

while (status == 0){

status = AXI_READ(SysA_STAT);

}

pointer = AXI_READ(SysA_RESULT);

return pointer;

}

Software (ARM core) Access

0x00000000

0x00000004

éé

SysA_TOKEN 1

SysA_CMD 0

SysA_STAT 0

SysA_RESULT 0

Memory Map Storage
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int* SysMalloc ( int size){

int token, status, *pointer; 

token = 0;

status = 0;

while (token == 0 ){

token = AXI_READ( SysA_TOKEN);

}

AXI_WRITE( SysA_CMD, size);

while (status == 0 ){

status = AXI_READ( SysA_STAT);

}

pointer = AXI_READ(SysA_RESULT);

return pointer;

}

Software (ARM core) Access
int SysMalloc ( int size, int * PortM ){

int token, status, result; 

token = 0;

status = 0;

while (token == 0){

token = PortM [ SysA_TOKEN];

}

PortM [ SysA_CMD] = size;

while (status == 0){

status = PortM [ SysA_STAT];

}

result = PortM [ SysA_RESULT] ;

return result + PortM ;

}

HLS Access (Vivado HLS)
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Background of SysAllocAllocator Algorithm
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