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Procedure HyTIA :

1 DF: Demotion Filter

2  For Each Request R

3 If R is Write Request

4 If R Exists in the Cache

5 Invalidate Previous Version of R

6 Insert R into DRAM

7 Update DRAM_Queue

8 Insert R into SSD

9 Update SSD_Queue

10 Else

11 If R Exists in the Cache

12 If R Exists in DRAM

13 Respond the Request

14 Update DRAM_Queue

15 If R Exists in DF

16 Insert R into SSD

17 Update SSD_Queue

18 Discard the Address of R from DF
19 Else If R only Exists in DRAM
20 Insert the Address of R into DF
21 Else If R Existed in SSD

22 Respond the Request

23 Update SSD_Queue

24 Else

25 Read from HDD

26 Insert R into DRAM

27 Update DRAM_Queue
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Abstract

Employing Solid-State Drives (SSDs) as a cache in data storage subsystem is a cost-efficient approach
for designing high-performance systems. This approach, however, suffers from limited lifetime of
SSDs. Based on our evaluations and through comprehensive investigations, we show that one of the
major sources of shortening SSD lifetime is placing data pages in the SSD in case of read misses.
Although such policy improves the hit ratio, it can impose up to 15.6x more writes to the SSD. In this
paper, we present Hybrid Two-Level 1/0 Cahce Architecture (HyTIA) to enhance the SSD lifetime.
HyTIA employs DRAM as the first level and SSD as the second level cache. Additionally, we propose
a Demotion Filter (DF) to reduce the admission rate of the missed read data pages to SSD with
negligible performance overhead (0.3%, on average). Our evaluations show that, on average, HyTIA
reduces the number of SSD writes by 46.5% (up to 93%).

Keywords: Data Storage Subsystem, Solid-State Drive, Hybrid Multi-Level Cache.



