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Abstract- Hybrid cache architectures are promising solutions for designing efficient 1/O caching schemes. One
of the major challenges of hybrid caches is the management of read miss data pages. As such pages are non-
critical in terms of data reliability, they can be buffered in volatile memories such as DRAM as an Endurance
Friendly (EF) solution. Low capacity of DRAM, however, provides a small hit ratio for these pages. A state-of-
the-art solution has proposed a State-Machine Based Insertion (SMBI) scheme in order to improve cache
performance by inserting read miss data pages in a Solid-State Drive (SSD), based on a static time periods.
Nevertheless, the static approach of SMBI leads to considerable cache lifetime degradation compared to EF
policy. In this paper, we propose Conservative State-Machine based Insertion (CSMI) scheme to improve 1/0
cache lifetime. CSMI dynamically adjusts the time that state-machine exploits EF policy based on workload
behavior. To this end, CSMI employs a Conservative Factor (CF), which multiplies the number of periods that
EF policy is exploited in case of low hit ratio. Our evaluations show that CSMI reduces the number of SSD
writes up to 33.97%, compared to state-of-the-art solution with negligible performance overhead (average of
0.06%).
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Procedure CSMI :

1  Initial SP: Sampling_Period

2 Initial Current_State = Initial_State

3 Initial at Beginning of each SP HDD_Read=0, Read_Hit=0,
Request_Counter=0
Counter=Steps
For Each Request

4
5
6 Request_Counter++
7
8

IF Requested Page was Read
IF Requested Page was in Cache

9 Read_Hit++
10 ELSE
11 HDD_Read++

12 IF Request_Counter == SP
13 IF Current_State == Initial_State

14 IF (H DD_Read/SP) > THigh_HDD_Access
15 USE WED

16 Counter = Steps

17 Current_State = WED_State

18 ELSE IF Current_State == WED_State
19 IF (HDD_Read/SP) > Tstill_High HDD_Access
20 IF (Read_Hit/SP) > Tcood_Read_Hit

21 USE WED Policy

22 Current_State = WED_State

23 Reset Steps

24 ELSE

25 USE EF

26 Current_State = Wait_State

27 Steps = Steps * CF

28 ELSE IF (Read_Hit/SP) > Tcood Read Hit
29 USE EF Policy

30 Reset Steps

31 Current_State = Initial_State

32 ELSE IF Current_State == Wait_State
33 IF Counter ==0

34 USE EF

35 Counter = Steps

36 Current_State = Initial_State

37 ELSE IF (Read_Hit/SP) > Tcood_Read_Hit
38 USE EF

39 Reset Steps

40 Current_State = Initial_State

41 ELSE

42 Counter --
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