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Abstract

NAND flash systems require deletion operation and do not support in—place update, so the storage
systems should use Flash Translation Layer (FTL). However, there are a lot of memory consumptions
using mapping table in the FTL, so recently, many studies have been proposed to resolve mapping table
overhead. These studies try to solve update propagation problem in the nand flash system which does not
use mapping table.
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In this paper, we present a novel index structure, called CL-Tree(Cache List Tree), to solve the update

propagation problem. The proposed index structure reduces write operations which occur for an update

propagation, and it has a good performance for search operation because it uses multi-list structure. In

experimental evaluation, we show that our scheme yields about 173% and 179% improvement in insertion

speed and search speed, respectively, compared to traditional B+tree and other works.
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Algorithm 1: Insertion Algorithm
Input : Key A
N<Get Node NV from CIL

(result, /¢ )—Treelnsert(V, K
while result is SPLIT do

parentNodelLevel ++

(result, K )Treelnsert(N', K')
end while
if the CIL is full then

CIL reorganization
end if

NHGetParentNode(K, parentNodelevel)
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Algorithm 2: Treelnsert Algorithm

Input : Node /V, Key K

if /V=leaf node of the tree then
(result, K)Treelnsert(/V.p; ,K)

if result=SPLIT then
return result

if the key number of /V ( the total key entry then
N <insert Key K in node IV
InsertToUNB(V)
if LinkNode corresponding to Node /V doesn't exist then
LinkNode L -<—create new LinkNode which have the
range of Node N’ value and the pointer of Node N

Insert LinkNode L to CIL
else
LinkNode modify
return NONE
else

Split node /V into Node /V; and Node /V,
N, or Ny—insert Key K

Delete LinkNode corresponding to children Nodes of
Node /V; and Node /V, in CIL

Insert Node /V; and Node /V5 to UNB

if IV is root then
Create new root node
return NONE
return SPLIT
return result
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Algorithm 3: Search Algorithm
Input : Key A
Output : Node /V (which points to the record
corresponding to key /)
N<—Get Node /V from CIL
while /V# leaf node of tree do
if K ¢ N.K| (IN.K] refers to the i-th search field
value in Node /V) then
N<N.P,
else if A~ > N.K _; then (qis the number of
pointers in Node /V)
N<N.P,
else then
Search node n for an entry i such that /;
= K (K,
N<N.P,
end while
return V
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