
HETEROGENEOUS SYSTEM COHERENCE 
for Integrated CPU-GPU Systems 

Jason Power*, Arkaprava Basu*, Junli Gu†, Sooraj Puthoor†, 
 Bradford M Beckmann†, Mark D Hill*†, Steven K Reinhardt†, David A Wood*† 

*University of Wisconsin-Madison †Advanced Micro Devices, Inc. 



GPU CPU 

HETEROGENEOUS SYSTEM COHERENCE 
for Integrated CPU-GPU Systems 

Jason Power*, Arkaprava Basu*, Junli Gu†, Sooraj Puthoor†, 
 Bradford M Beckmann†, Mark D Hill*†, Steven K Reinhardt†, David A Wood*† 

*University of Wisconsin-Madison †Advanced Micro Devices, Inc. 



GPU CPU 

Cache coherence 

HETEROGENEOUS SYSTEM COHERENCE 
for Integrated CPU-GPU Systems 

Jason Power*, Arkaprava Basu*, Junli Gu†, Sooraj Puthoor†, 
 Bradford M Beckmann†, Mark D Hill*†, Steven K Reinhardt†, David A Wood*† 

*University of Wisconsin-Madison †Advanced Micro Devices, Inc. 



CPU GPU 

Directory 

Memory 

CPU-GPU COHERENCE 
 



CPU GPU 

Directory 

Memory 

CPU-GPU COHERENCE 
 

Bottleneck 

4x slowdown 



CPU GPU 

Directory 

Memory 

CPU-GPU COHERENCE 
 

Bottleneck 

1. More than 2 
requests per cycle 

4x slowdown 



CPU GPU 

Directory 

Memory 

1. More than 2 
requests per cycle 

2. Needs more than  
10,000 MSHRs 

CPU-GPU COHERENCE 
 

4x slowdown 

Bottleneck 



HETEROGENEOUS SYSTEM COHERENCE 

CPU GPU 

Region 
Directory 

Memory 
HSC 



HETEROGENEOUS SYSTEM COHERENCE 

CPU GPU 

Region 
Directory 

Memory 

CPU GPU 

Directory 

Memory 

Baseline Directory HSC 



HETEROGENEOUS SYSTEM COHERENCE 

CPU GPU 

Region 
Directory 

Memory 
Sp

ee
d 

U
p 

Ba
nd

w
id

th
 

M
SH

Rs
 

3x 

20x 

1x 


	session1Apaper1
	session1Apaper2
	session1Apaper3
	session1Bpaper1
	session1Bpaper2
	session1Bpaper3
	session2Apaper1
	session2Apaper2
	session2Apaper3
	session2Apaper4
	session2Bpaper1
	session2Bpaper2
	Blank Template Slide
	Slide 2
	Slide 3

	session2Bpaper3
	session2Bpaper4
	session3Apaper1
	session3Apaper2
	session3Apaper3
	session3Bpaper1
	session3Bpaper2
	session3Bpaper3
	session4Apaper1
	session4Apaper2
	session4Apaper3
	session4Bpaper1
	session4Bpaper2
	session4Bpaper3
	session5Apaper1
	session5Apaper2
	session5Apaper3
	session5Bpaper1
	session5Bpaper2
	session5Bpaper3
	session6Apaper1
	session6Apaper2
	session6Bpaper1
	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	How to Turn Data Updates Into Permanent Records?
	How to Turn Data Updates Into Permanent Records?
	How to Turn Data Updates Into Permanent Records?
	How to Turn Data Updates Into Permanent Records?
	Slide Number 9

	session6Bpaper2
	session7paper1
	session7paper2
	session7paper3

