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for (i=0; i<N; i++) {
__prefetch(a[i+8]);
__prefetch(b[i+8]);
sum += a[i]*b[i];

}

while (p) {
__prefetch(p� next);
work(p� data);
p = p� next;

}

while (p) {
__prefetch(p� next� next� next);
work(p� data);
p = p� next;

}
Which one is better?
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IPC 0.85 1.21 1.47 1.57 1.67

BPKI 8.56 9.34 10.60 13.38 10.88
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HashLookup(int Key) {
…
for (node = head ; node -> Key != Key;

Struct node{
int Key;
int * D1_ptr;
int * D2_ptr;
node * Next;

}

node = node -> Next;
if (node) return node->D1;

}

…

Key
D2

Key D1

D2

Key D1

D2

…

Key D1

D2

Key

D1

D2

D1

)  ;

Key

Example from mst
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HashLookup(int Key) {
…
for (node = head ; node = node -> Next;
if (node) 

}

) ;

…

Key
D2

D1

D2

Key D1

D2

…

Key D1

D2

Key D1

D2

D1

node -> Key != Key;
return node -> D1;

Key
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Compute

Compute

Load 1 Miss

Miss 1

Stall Compute

Load 2 Miss

Miss 2

Stall

Load 1 Miss

Runahead

Load 2 Miss Load 2 Hit

Miss 1

Miss 2

Compute

Load 1 Hit

Saved Cycles

Small Window:

Runahead:
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…

Set 2

…

Core 0 Core 1 Core 2 Core 3

Dem 2 Dem 2 Dem 3 Dem 3 Dem 2 Dem 2 Dem 3 Dem 3

Dem 3 Dem 3 Dem 2 Dem 2 Dem 3 Dem 3 Dem 3 Dem 3

Dem 2 Dem 2 Dem 2 Dem 2 Dem 3 Dem 3 Dem 3 Dem 3

Pref 0Used_P Pref 0 Pref 1 Pref 1

Prefetcher 
Degree:

Prefetcher 
Degree:

Used_P Used_P Used_P

Pref 0Pref 0 Pref 1 Pref 1Used_P Used_P Used_P Used_P

FDP Throttle Up

24 24

Pref 0 Pref 0 Pref 0 Pref 0 Pref 1 Pref 1 Pref 1 Pref 1

Dem 2 Dem 3Dem 2 Dem 3

Local-only prefetcher control techniques
have no mechanism to detect inter-core interference

Shared Cache

Set 0

Set 1

FDP Throttle Up
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Memory Controller

Cache Pollution 
Feedback

Accuracy

Bandwidth Feedback

Local control� s goal: 
Maximize the 
prefetching performance of 
core i independently

Global control� s goal: Keep 
track of and control 
prefetcher-caused 
inter-core interference in 
shared memory system

Global
Control

Global Control: accepts or 
overrides decisions made by 
local control to improve 
overall system performance

Core i

Local
Control

Pref. i

Shared Cache

Throttling Decision

Local
Throttling Decision

Final
Throttling Decision
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Memory Controller

Pol (i)

Acc (i)

BW (i)
BWNO (i)

Global
Control

Core i

Local
Control

Pref. i

Shared Cache

Local
Throttling Decision

Final
Throttling Decision

High Acc (i)

Local
Throttle Up High Pol (i)

High BW (i)

High BWNO (i)

Pol. Filter i

- High accuracy
- High pollution
- High bandwidth consumed
while other cores need bandwidth

Enforce
Throttle Down


