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BUNKER CACHE OVERVIEW
The Bunker Cache exploits spatio-value similarity, mapping

approximately similar data to the same cache storage location based
solely on their memory address. This enables efficiency gains via

reductions in 1) last-level cache misses, 2) off-chip memory accesses
and 3) cache storage requirements.
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The Bunker Cache requires only modest changes to cache indexing
hardware, integrating easily into commodity systems.

BUNKER CACHE MAPPING FUNCTION
The Bunker Cache mapping function associates addresses of similar

blocks to the same bunkaddress. In the example figure below,
addresses 0 to 11 are mapped to bunkaddresses using a stride of 3

and radix of 2.

addrWINDOW
1

x

fracint

xx

STRIDE
1STRIDE

int frac

+

int bunk@(int addr, int STRIDE, float RADIX):
    WINDOW = (int) (RADIX * STRIDE);
    bunk@ = addr / WINDOW;
    bunk@ *= STRIDE;
    bunk@ += (addr % WINDOW) % STRIDE;
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SPATIO-VALUE SIMILARITY
Data elements that are similar in value exhibit spatial regularity in memory. This is inherent to

1) the data values of real-world applications, and 2) the way we store data structures in memory.
The figures below show output quality with varying similarity strides, demonstrating

significant spatio-value similarity in our applications.
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(a) 2dconv (b) change-detection

0

5

10

15

0 200 400 600

SN
R

 (
d

B
) 

similarity stride (blocks) 

0

8

16

24

32

0 200 400 600 800

SN
R

 (
d

B
) 

similarity stride (blocks) 

(c) debayer (d) dwt53
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(e) histeq (f) jpeg

0

4

8

12

16

0 200 400 600 800 1000

SN
R

 (
d

B
) 

similarity stride (blocks) 

0

12

24

36

0 100 200 300 400

SN
R

 (
d

B
) 

similarity stride (blocks) 

(g) kmeans (h) lucas-kanade

APPLICATION SPEEDUP
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DYNAMIC ENERGY SAVINGS
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LEAKAGE POWER SAVINGS
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OUTPUT QUALITY
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