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Abstract- The emergence of non-volatile NAND flash memory led to a new generation of Solid State Drives
(SSD). One of the most important features of this type of drive is to update the data sectors out of place. In SSDs,
a middleware called Flash Translation Layer (FTL) is used to hide such features from the operating system. The
most important tasks consist of address translation, garbage collection, and wear leveling effect. Address
translation has a great effect on the efficiency and read/write speed within SSDs. In this paper, we propose a new
address translation scheme based on data compression, called In Block Update FTL. In the proposed scheme, the
required memory of the address mapping table has been significantly reduced. Moreover, our extensive
experimental results show that the proposed FTL scheme outperforms previous FLT schemes in the read and

write operations under real workloads.
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LBN = (LPN /Page per Block)

PBN = (Data Block or Log Block mapped to LBN)
LPN Of fset = (LPN % Page per Block)

PPN Of fset = (PPN Of fset mapped to LPN Of fset)

PPN = (PBN X Page per Block) + PPN Of fset
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subReqgList = divide the Request into several Sub-Requests
foreach (subReq in subReqList){
if(subReq is compressible){
if(typeof(subReq) == SEQUENTIAL_TYPE){
if(data block have enough space to write the subReq){
1. write multiple compressed logical pages
in the Container Buffer
2. write Container Buffer in the last Data Block
or Log Block page;
3. map the logical pages by IBU Map Table;

else{
1. write multiple compressed logical pages
in the Container Buffer
2. Write Container Buffer in the new Data Block pages;
3. switch merge new Data Block with old Data Block;
4. map logical addresses by IBU Map Table;

}
else{
1. write multiple compressed logical pages in the Container
Buffer
2. write Container Buffer in the last Data Block
or Log Block page;
3. map the logical pages by IBU Map Table

else{
if(typeof(subReq) == SEQUENTIAL_TYPE){
write subReq in the new Data Block and switch merge
with old Data Block;
Map the logical pages by IBU Map Table;

else{

/I subReq is small incompressible

if(subReq has the spatial locality){
collect small incompressible sub-requests in a sequential
Log Block;
Merge sequential Log block with old Data Block
(switch merge or partial merge);
Map the logical pages by IBU Map Table;

else{
write random incompressible sub-request in the Data Block
or Log Block;
Map the logical pages by IBU Map Table;

}

}
}
}
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LBN LPN Offset0 | LPN Offset1 [ LPN Offset2 | LPN Offset3
Sub-request 0 (Start LPN: 0, Size: 4) Compression rate %45
Data Log
Sub-request 1 (Start LPN: 4, Size: 2) Compression rate %34 Block Block PPNOffset-L| PPN Offset - L | PPN Offset - L | PPN Offset - L
Sub-request 2 (Start LPN: 8, Size: 4) Compression rate %85 0 10 0 0-0 1-0 2-0 3.0
Sub-request 3 (Start LPN: 12, Size: 2) Compression rate %92 1 11 1 0-0 0-0 0-0
Sub-request 4 (Start LPN: 14, Size: 1) Compression rate %92 2 12 0 3.0 3.0 0-1 0-1
- . ize: 1 0,
Sub-request 5 (Start LPN: 15, Size: 1) Compression rate %92 3 13 1 0-0 0-0 1-0 1-0
Sub-request 6 (Start LPN: 18 , Size: 1) Compression rate %92 2 14 0 3.0 3.0 0-1 0-1
Sub-request 7 (Start LPN: 20, Size: 4) Compression rate %30
a ( ) P ? 5 15 1 0-0 0-0 0-0
Sub-request 0 : LPN(0,1) => PPN 64 , LPN(2,3) => PPN 65 LBN LPN Offset0 | LPN Offset1 | LPN Offset2 | LPN Offset3
Sub-request 1 : LPN(4,5) => PPN 45
Sub-request 2 : LPN(8) => PPN 68 , LPN(3) => PPN 69 ;Zt:k Bngfk PPN Offset - L | PPN Offset - L | PPN Offset - L | PPN Offset - L
LPN(10) => PPN 70, LPN(11) => PPN 71
Sub-request 3 : LPN(12) => PPN 72, LPN(13) => PPN 73 0 16 0 0-0 0-0 1-0 1-0
Sub-request 4 : LPN(14) => PPN 74
11 1 1-0 1-0 0-0
Sub-request 5 : LPN(15) => PPN 75 1
2 17 0 0-0 1-0 2-0 3-0
Sub-request 6 : LPN(18) => Log PPN 1 3 18 1 0-0 1-0 2-0 3-0
Sub-request 7 : LPN(20,21,22) => PPN 61, LPN(23) => PPN 62 4 14 0 3.0 3.0 1-1 0-1
5 15 1 1-0 1-0 1-0 2-0

Tob 3o blawlgs o (pidg )l o Jln:# S

i



1PAR Jlo 5l o o leds & al>

(SCIT) SleMbl (5,5l 5 p 5 ikl (pgh-(cole alone

Sliles oz plxil 4y 5L (S1pal Ssly SY S 5LS 6l 2
el 00ls (glacSsl 5 STl Saly SY oo argyall; 5 ple]
2 e gloosls JUl gl Sloy Sl (29,45 5l g9 0l

el pab ol 35 T £o8y g 0iS oo Jrand i

Silwand s -F

2 60k b ol ik 5o (silwesytd £y S Gl
bl @lp oelpls @ s LDC s ZFTL #,b 4 coes o o)l
V Jsox b @illae coglite 6,5,L g5 cpaiz SIIBUFTL 2,0

sl 00 oolawl Y g

-0yl b Wlxiio dlaxi &9 395 9 1/0 glas,5,0 ) Jguo
N 5 S 528 W 52 )3 Sl g0 45 slow

. >= ..
No. of 1 2 3 4 Activity
pages 5

Windows | 81% | 11% | 3% | 3% | 2% | Copyand
Workload Move
windows
files on
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workload
execution
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Read 35% 12% 19%
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((Flash memory size/page size) x
(physical page address size))
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(4 byte) = 8 MB

Page State Table size (ZFTL) = (8 GB) X (4KB) =
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