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Wall Cuckoo: A Method for Reducing Memory Access
Using Hash Function Categorization
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Dae-hun NYang™" - Kyung-hee Lee™"

ABSTRACT

The data response speed is a critical issue of cloud services because it directly related to the user experience. As such, the
in-memory database is widely adopted in many cloud-based applications for achieving fast data response. However, the current
implementation of the in—-memory database is mostly based on the linked list-based hash table which cannot guarantee the constant data
response time. Thus, cuckoo hashing was introduced as an alternative solution, however, there is a disadvantage that only half of the
allocated memory can be used for storing data. Subsequently, bucketized cuckoo hashing (BCH) improved the performance of cuckoo
hashing in terms of memory efficiency but still cannot overcome the limitation that the insert overhead. In this paper, we propose a data
management solution called Wall Cuckoo which aims to improve not only the insert performance but also lookup performance of BCH.
The key idea of Wall Cuckoo is that separates the data among a bucket according to the different hash function be used. By doing so,
the searching range among the bucket is narrowed down, thereby the amount of slot accesses required for the data lookup can be
reduced. At the same time, the insert performance will be improved because the insert is following up the operation of the lookup.
According to analysis, the expected value of slot access required for our Wall Cuckoo is less than that of BCH. We conducted
experiments to show that Wall Cuckoo outperforms the BCH and Sorting Cuckoo in terms of the amount of slot access in lookup and
insert operations and in different load factor (i.e., 10%6-95%).
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Fig. 1. Insert Process of Bucketized Cuckoo Hashing
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Algorithm 1: Lookup(key)
GET(H){
Hy—hy(K)
Ve—BucketSearch (Hl, K,0, Wall—1)

if V==inconclusive then
Hy—hy (K)
Ve—BucketSearch (H27 K, Wall, last)
return V
else

return V

BucketSearch (H, K, start, end){
for i in [start,end] do
if 7T[H[i].key == K then
return 7[H[i].value
else if T[H][i] is empty then

return null

if H== H, then
return inconclusive
else

return null

}
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i) | ~—F8-] ¢ | D |
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Fig. 2. Comparing the Search Range of (a) BCH and
(b) Wall Cuckoo
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Algorithm 2: Insert(key, value)

SET(K, V){
if Wall Lookup(K) == null then
Hyh,(K)
Buck'etﬁzseﬁ(Hl,](, V)
Hy—hy(K)

BU(:ketﬁLse7“t(}[2, KV
Kick‘out(H]7 H,, K, V)

else
T H[found]value = V

Buckethsert(H, K, V){
for i in [wall,last] do
if T[H][i].key == empty then
insert(H, K, V)
break
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