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Abstract: More and more digital information needs long term preservation, a cost-efficient storage system
is needed to ensure long term data availability. Using tape and hard disk as storage medium can not meet
the demands of long-term data preservation. Current blu-ray inorganic disc is able to store data more than
50 years, the fact that the drive and optical disc is separate makes it easy for optical disc to be stored.
Optical disc is proved to be a choice for long term preservation. But the capacity of optical disc is too
small compared to tape and hard disk, which limits its use in archival storage system. A novel large-
scale Automation optical library system is introduced, a standard rack contains more than 10 000 discs,
provides 1 GB/s throughput. The fundamental thought is tiered storage with HDD, SSD and optical disc
and storage virtualization. HDD and SSD works as cache for optical storage level, thus improve
performance; all the optical discs are set to a virtual volume pool. Optical library system implements
automatic mechanical dispatch, file access and disc recording by the integration design controll and inner
data structure. A common file system interface is provided to users. Experiments result shows that the
system can automatically read and record files.
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Fig.1 Schematic diagram of optical disc library mechanical structure
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Fig.3 Schematic diagram of file partitioning
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Tab.1 Parameters of optical disc library

Parameter Value
Max loaded disc count 12 240
Max storage capacity 1.2PB
Supported drive count 1-24
Average disc load time <5s
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REAR T X X R/N R 16 kB AR EN S A, 1
B R /NIE K F AkB B, RG] U S AR
(] 52 0 A2 /)N S BRSSO B RE A TE AR AL
5.5 THEEANR

1 20 55 B0 B A SR BRI Ok, D HG 2 IR
JE MR BCERAS SO FUSE SR FH 16 5 W 2 Iy 32
B, BT DA JC A 52 30 PR ST UG 3K A7 132 B, D0 a6 4
A 3% 152 IO I 22 A 35 RO #ER & s I, 1 I
Mk 4 Fis

F 4 EBER
Tab.4 Read speed test

File size/kB Read speed/MB -s™'

1 72.3
20 81.5
45 86.2
150 84.4

FEEHCR /N R 1 GB 1 SCEE I S 3K b F 40 4 T
PEIRAS | % 45 1% | 32 B0 2 AF — o ) [R) )5 3 36 AR
{8 . 7E 45 GB 3CIF A1 150 GB 3C 432 B 3 v SC 1 J2
RAAEHN . 45GB XA 90%7E 8 T, 10%7E A+
#1150 GB SCHEME A 75% 6 68 b A4
FERAT AL, 1 S8 38 B ) e f 35 9 48 4iE R B[R] P
DAL 32 B0 30 3 L e 1 3 52 B 3
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% 45 A

5.6 {£H FUSE X R G MEH(E M samba M5 1%

BE X LE

1E i B FUSE #E47 3C#F & 48 1) mount A, 7] LS
T A VA 2 B0k S I R write #RAEH A B EL
& P K /N FUSE #RON B Z N A7 B4 4 kB 22 b 4L
WS A B A&, W LI & 2 mount 2 HUK
4 kB %K 128kB . ZE A7 £ (15 A A7 45 1 AH L 2
RFERE A, FrLLZSERE S/ E ARER
BRI, % 5 K FUSE Ll X samba ) — 26
HAEREN I

% 5 samba & FUSE 5 A 14 &8 i3k
Tab.5 samba & FUSE write performance

samba+FUSE
samba/MB s} samba+FUSE/MB - s~ sambi o
configured/MB - s
320.6 87.4 133.5

i samba P 2% 5 HE 4N B 1Y 1 B R
samba 5 FUSE 1 2t 2 % i) 14 66 22 5 5 /0s |, Bt BH P
JZ 3CHF & B8 FUSE i % () M Be 8 2k &b T 7] LA 32 19
0 (AR SR A Pk i 25 1]

6 & it

SCH R T B R OSSR AF B R, 2
T METOLEMBE A ROLR RS, kTR
o B A AR RE A PR, 92 B AR O 4R Uk ANk
REDE AL , e PR i e 35 SO AR 19 B 3 A0 4 B IR AL
7 HL ot B P 4R Bt 1 a9 SCPE R ST IR i
BO5 A, et P SO R GU e A sh A it 17 iU
I RE SR S B SO B0 220 3 A0

RO B AR - (1) SO R 0 AT 2
A, SCELR IR R R (2) A A
SCHF A S8 FUSE 1R RE A IS, 98 A PERE T #E .
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