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Allocator

S'Ze_> Allocator Address

int* ptr ;
ptr = malloc(size);
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1.Search for suitable
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What about Heterogeneous Systems?
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Proposed Solution: Hardware Allocator
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Having memory managementheterogenoussystems...

Improve
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Make HLS
More
Capable

Reduce
Design
Effort




Imperial College
London

Related Work

1. Managing
Shared
Distributed
BRAMS
In NoCs

[1][2][3]

2. Crossbar
connected
MPSoC with
shared BRAMSs

[4]

[1] Anagnostopoulos et al. 2011
[2] GOhringer et al. 2011

[3] Monchiero et al. 2006

[4] Dessouky et al. 2014

[5] Winterstein et al. 2013 10
[6] Diamantopoulos et al. 2015



Imperial College
London

Related Work

1. Managing
Shared
Distributed
BRAMs
In NoCs

[1][2][3]

SysAlloc
Connection Bus

2. Crossbar
connected
MPSoC with
shared BRAMSs

[4]

Crossbar

Memory On/Off-Chip

Shared Distributed On-Chip BRAMs

Scalability Unbounded

Clock Rate 150MHz

Platform-Dependent Limited by
resource
Platform-Dependent 140MHz—
[5] Winterstein et al. 2013 11

[6] Diamantopoulos et al. 2015



Imperial College

Our Proposed Hardware Allocator

A Functionality-wise,
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A Evaluation Results
A Conclusion
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SysAllocSystem Integration
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Allocator Access Examples

SysMalloc (int size){

int  token, status, *pointer;
token = 0;
status = 0;

m) 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;

Memory Map

0x00000000
0x00000004

SysA TOKEN
SysA_CMD
SysA_STAT

SysA RESULT

Storage

o |OoO | o |F
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int*  SysMalloc (int size){
Memory Map  Storage

int  token, status, *pointer;

el = L 0x00000000
status = 0; 0x00000004
while (token == 0){ 6 é
token =  AXI_READ(SysA_TOKEN);
J SysA_TOKEN | 0
AXI_WRITE( SysA_CMD size); SysA CMD | size
while (status == 0){ SYSA_STAT | 1
» status =  AXI_READ(SysA_STAT); SysA RESULT | 0Ox0000A100
}
pointer = AXI_READ(SysA RESULT);

return  pointer;
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HLS Access (Vivado HLS)

int*  SysMalloc (int size){ int  SysMalloc (int size, int *PortM ){
int  token, status, *pointer; int  token, status, result;
token = O; token = 0;
status = 0; status = 0;
while (token == ) while (token == 0){

token = AXI_READ( SysA_TOKEN;
}

AXlI_WRITE( SysA_CMD size);
while (status ==0 ){

status = AXI_READ(  SysA STAT);
}

pointer = AXI_READ(SysA_ RESULT);

return  pointer;

token = PortM [ SysA TOKEN,;
}

PortM [ SysA CMD = size;

while (status == 0){
status = PortM [ SysA STAT];
}

result = PortM [ SysA RESULT] ;

return result + PortM
30
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[1] J. Chang and E. Gehringer, “A High-Performance Memory Allocator for
Object-Oriented Systems,” IEEE Transactions on Computers, vol. 45, 37
no. 3, pp. 357-366, Mar. 1996.
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Allocated Memory

/
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[1] J. Chang and E. Gehringer, “A High-Performance Memory Allocator for
Object-Oriented Systems,” IEEE Transactions on Computers, vol. 45, 33
no. 3, pp. 357-366, Mar. 1996.
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QO : two-input or-gate for
detecting contiguous Os.

[1] J. Chang and E. Gehringer, “A High-Performance Memory Allocator for
Object-Oriented Systems,” IEEE Transactions on Computers, vol. 45, 34
no. 3, pp. 357-366, Mar. 1996.
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