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Using “SIGN+TADA+SMARK”, Touché enables to store 
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3 compressed blocks from arbitrary addresses or 
4 compressed blocks from contiguous addresses
without any tag overheads!



Experimental Methodology

✓ Trace-based in-house cache 
simulator based on the USIMM 
- Detailed cache hierarchy
- Processor core models

✓ Compression algorithms 
- BDI [G. Pekhimenko et al]
- FPC [Alaa R Alameldeen et al]

Number of Core
Processor Clock Frequency

Issue Width

4
3.2 GHz

8

L1 Cache (Private)
L2 Cache (Private)

32KB, 8-way, 64B, 4 cycles
256KB, 8-way, 64B, 12 cycles

Last-level Cache
LLC Tag Access
LLC Data Access

4MB, 8-way, 64B
5 cycles
30 cycles

Memory Bus Frequency
Memory Channels
Rank per Channel

Bank Groups
Banks per Bank Group

Rows per Bank
Columns per Row

1600MHz (DDR 3200MHz)
2
1
4
4

64K
128

DRAM Access Timings: RCD-RP-CAS
DRAM Refresh Timing: RFC

22-22-22
420ns
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Effect on Last-level Cache Hit-Rate

On average, Touché increases the hit rate by 6% (Ideal – 7%)

Touché achieves dramatic increase in the LLC Hit-Rate for the workloads 
extremely sensitive to the LLC capacity
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• The hit-rate of gcc increases from 55% to 95%! 
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Performance Impact

On average, Touché achieves a speedup of 12% (Ideal : 13%)

Touché improves the performance significantly for workloads that are 
sensitive to the LLC capacity!
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Summary

29

• Last-Level Cache (LLC) capacity/core has stagnated over the past decade.

• Data compression is a promising technique to increase the effective 

capacity of LLC.
• However, compressed blocks require additional tag entries. 

• Touché is a framework that enables LLC compression without any area 

overheads in the tag or data arrays. 
• Touché is completely hardware based and achieves a near-ideal speedup 

of 12% without any area overheads.



Thanks!


