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Abstract Fingerprint search part is I/O intensive, and the performance of the external storage device
is the bottleneck of fingerprint search. Therefore, this paper focuses on the fingerprint search of data
deduplication system. This paper compares the traditional eager deduplication algorithm with lazy
deduplication algorithms that reduce the number of disk accesses, and studies deduplication algorithm
on the emerging storage devices; Optane SSD and persistent memory, and gives optimization
suggestions. In this paper, we model the fingerprint search delay of the eager deduplication algorithm
and the lazy deduplication algorithm, and three conclusions under the new storage device are obtained
through the modeling results: 1) The number of fingerprints for batched search should be reduced; 2)
The local ring size should be reduced on faster devices, and the local loop size has an optimal value; 3)
On fast devices, the eager fingerprint lookup is better than the lazy fingerprint lookup. Finally, the
experimental results verify the correctness of our model on the actual HDD, Optane SSD and
emulated persistent memory. The eager algorithm is better than the lazy algorithm on the emerging
storage devices, and the locality ring optimal value is advanced, which basically conforms to the

conclusions of the proposed model.
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Fig. 1 The deduplication process
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Fig. 2 The lazy deduplication fingerprint group search
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Table 2 The Configuration of the Experimental Platform
2 THFERERBR

Hardware Parameters
CPU 16 Intel® Xeon® CPU E5-2609 v4 @ 1.70 GHz
Memory 48 GB DDR4
HDD WDC WD30EZRZ-00GXCBO0 3 TB 5400rpm
SSD DELL PERC H730 Adp 250 GB

Optane SSD Intel Optane 900P 480 GB

0S Linux (kernel version 4.16.0)

BB Quartz 5L ER Y AR N FE AN
17 BB R A NAE R IEIR ) DRAM [ 7 524,
T G M R S E USRS R A R N B R Sk
AE » 52 90 500 AR ok SR 5 SR [ 4] b 2 ol i B
£ MIRROR, Z 804 5 ok B 2 Wi L K22 514
I B S BOHE 4 P AL B N 2010 4R IR B
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2019 4 6 H #) Arch Linux,CentOS,Cygwin, Debian,
Deepin, Docker CE 8¢ R 48/ T A7 B 153 SC1F . B &
G A B AE 5~ 20K 28 G (9 A [R] RROA B2 4%
AR A5 BSF T 5T o G T 5 A A R DL B X 2 R A A
PFEEAS RRAS 9 U R 5 e L 2 — A S ) 5 03 2R 5 5l
SBE G A G R B R B R/ SO RCE | SO
[F) 9 R o s L R SR R D ik 3 R
Table 3 The Dataset Description
x3 HEKHR

Workloads Description
Dataset Zhejiang University Mirror Station
Total File Number 44923

Archive Date 2010-02—2019-06

Data Size/GB 104.42
Dup Data Size/GB 58.87
Duplication Rate/ % 56.38
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Fig.6 The time of each step in eager and lazy fingerprint search
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Table 4 Specific Time of Fingerprint Search

F4 IBYUEHREMGHE s
Time HDD Optane SSD PM
Tiisom 8.81 13.68 11.26
T 3.05 3.57 3.28
TH&" 167.63 1 0.998
TR 10.53 11.74 11.37
T pre-lookup 1.57 1.72 1.73
T4 69.36 0.62 0.993
T o lookap 8.72 8.69 9.03
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Fig. 7 The impact of local ring size on lazy
fingerprint lookup time (HDD)
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Table 5 The Optimal Local Ring Size and Corresponding
Fingerprint Lookup Time
x5 BEERER A EI RS E B E

Parameter HDD Optane SSD PM
Best Local Ring Size 512 64 32
Best Fingerprint Search Time/s 68.82 19.22 18.44
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