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Abstract: In the case of [oT data acquisition, long-term storage of large amounts of sensor data is a signifi-
cant challenge. When a cloud service is used, fixed costs such as a communication line for uploading and a
monthly fee are unavoidable. In addition, the use of large-capacity storage servers incurs high initial instal-
lation costs. In this paper, we propose a Network Attached Storage (NAS) integrated file system called the
“Do It Yourself-Sensor Data File System (DIY-SDFS)”, which has advantages of being on-site, low-cost, and
highly scalable. We developed the DIY-SDFS using FUSE (Filesystem in USErspace), which is an interface
for implementing file systems in user-space. DIY-SDFS not only allows multiple NAS to be treated as a
single file system but also has functions that facilitate the ease of the addition of storage. In this paper, we
compared DIY-SDFS with existing integrated storage modalities such as aufs and unionfs-fuse. The results
indicate that DIY-SDFS achieves an equivalent throughput compared with existing file systems in terms of
read/write performance.

Keywords: 10T, virtual file system, Network Attached Storage
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1 DIY-SDFS #958H 3 2 # 7
Fig. 1 DIY-SDFS of operation.
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Table 1 Example of monthly usage amounts for cloud storage.

797 F¥—¥ A AL 9]
Microsoft Azure Files 480.0
Dropbox 285.05
Amazon S3 200.0
IBM Cloud Object Storage (Cold Vault) 72.0

WESTB, 1 W AH721) 300GB OF—4%7 v 7u— ¥ 554
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Fig. 2 Access to files in moultiple NAS integrated VFS.
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Fig. 3 Overview of DIY-SDFS.
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AN AT AHWNED NAS DEBEONSAZE L TH
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31T, WEZ77 ANV AT LDOEKD NAS # F &
DLW A — NNy FIZEP LML D 5 Z & & ik
L7, fRge)i: & LT, DIY-SDFS @ 7 7 4 )V OFAERERR
CAATATHFY Y V2O FERETLHIENEZLN
B AHTATEXY 2 LIZ [FDT7 74 VDL %
W EWIEREF Yy aTAILRERT S, T4
IV OFFAEMEFRIFIC A Y N T — 278 LIZ NAS o7 7 A v
EHMEZRIT»TICFy v Y2 TRST LD TENIT,
TNy REHZLZENTES,

Algorithm 1 12 DIY-SDFS O /X A ZE Bk RETD 7 7 1 )b
DAFAEMER B %, | 2 12 Algorithm 1 TR $ 5 %%
R RT.

7 7 A VOHEAERERRETIE, % NAS 123 L CHEBIZHE
A7 4L 27 MY - 774 VOIFIERERZITH. 0k
&, BRovbhhotz7 A - T4 L2 M) zHons
BT A IV ITTANTATX Y v a~bEBHLT
W5, 728 21, [/mov_b30SS/2020/06/] 74 L 7 k
VAL HBNAS ICHIE LW EXRF ¥y 2 TETW
WE, o714 L7 PILUTFD 7 7 A MEAEMERE R IZ0F
LTCIRT 774 NVRBHEELE ] EBTZENTE D,
2F 1, [/mov_b30SS/2020/06/23/building_001.mov | <
[ /mov_b30SS/2020,/06/25 /building_001.mov ] 7% &N 7 7
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% 2 Algorithm 1 T3 2245, %
Table 2 Variables and functions used in Algorithm 1.

L, B HiEA

P HAERERR R D ISR,

A Wefg = & WS L 72 S A R RGN B ) A b
LTH) 51 % 52 DLTHITKY) - T
Byl & LGRS %L
s1 & so BREE L7230 w2 R AL
SANT 4 TH vy ¥ 2 IS S D

split(s1, s2)

strcat(si, s2)

checkNCache(s) . B ®
&9 DR 5 B
77 A s OREMR T T 5B
Istat(s) . . .
FAELTWIIE0, Ladiidl 2.
vl s » w 3 z
addNCache(s) L s EARAT AT 2

iRy BB

AN, ZOFNOBETCHATT 4 TEFx vy 2l y b
FTAHDT, F—N\~Ny FOWNMERET LI ENTE5.
DIY-SDFS 32 DAH T4 7F ¥ v a% 774 VDI
TEREFRDOBMNICEA L TH Y, DIY-SDFS /82D X 9 7%
PRI 74 L7 N YRS I3 L TR 7 7 A VEME
AT S ENTED.

Algorithm 1 7 7 4 )V OFTEMERERI L
Require: p

Ensure: return true if p exists, return false if p not exists
1: A «split(p, “/7)

2 5=

3: for : =1 to size(A) do

4 s «strcat(s, Alz])

5:  if checkNCache(s) == true then
6 return false

7 end if

8: end for

9: s =
10: for ¢ =1 to size(A) do
11: s <strcat(s, A[i])
12:  if Istat(s) == 1 then

13: addNCache(s)
14: return false
15: end if
16: end for

17: return true

3.4 DIY-SDFS API: 5i&AH

DIY-SDFS D@ A AL, I D NAS I25H s
TT7ANBLDODOT A L7 M)ORIZHLEIDLHIIT 7
YATLIENTEL, 728 21E, HEDONASIZBWT
FNEND20204E6 H23 HDOT 4 L7 F)IZ1 D9 D%
HORL 7 74 NVEF> TV e, 2074107 b
VD120 7 74 NVELTHIET 20D EH)IIT 7 AT
X5, AABREONAS DT 72 AEHEET 74 VD
BTV 7497 Ay F U T bNS. GhAITS
DT 7 ANDINAD, BRET 7 AINVDOFEIR SN TV B8R
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WNF =R TV T4 v I ARy F U735 NAS DD
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7 7 ANDIFIEMEREAT) . £ 5 NAS (2[R /X2 0
L7 7ANVDPHFHELELETY, LRoFETRIECR
ONPo72T 7 ANDIRDPFTHAAEND.

3.5 DIY-SDFS API: £XAH

DIY-SDFS ~D & X AL D FNEIZLLT D 3 2 DB fE 7
LI SN A, 1 EKEE, HEZAILRT 714 VOHFTE
WRTHH. WRT 74 IVOEMEMERITATHIICEH L 22
FAIAREF CFIETIT) . FEARALGEDO T 7 A V3
DIY-SDFS WIZHFEHET 286 1%, D NAS 258 Z AR
ELTEIRESNTEEEZSINSG, HFHELZWIEEE, 2
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& 3 DIY-SDFS L BEAFFLo i
Table 3 Comparison of DIY-SDFS and existing filesystem.
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SDFS -fuse
Samba (ZXFE O O X
7= A VRSO LT L O ©} X
T ANV AT LxIEOTIC
R o @] X X
NAS DBIA ] HE
LT — FICIE L
/?1'7‘ ZOHAMIZIE LT o A A
#XIAL NAS Zi8E g
A ML= VKEICIn U7
. N o X X
FHEIARDTE
T ANV AT LxIEOTIC
. ., (@] X X
FNFTNY a—TF 1 TR

(2) unionfs-fuse [32]
BHORLDLET ANV ATFLDOFTALZ Y ED
LB BNICERLZEDNTELTTANVY AT L
UnionF'S [33], [34] ® FUSE X — A D 3%k,

(3) aufs[35]
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BFEENLT 7 A NVT AT A,

NAS O 4 v N —27 %4 L= 75113 Samba & Net-
work File System (NFS) [36], [37] ¥ 5. g iltd O —
ANHFRENTZA ML= L TRy NI =2 F4H L7
JE—=I~7 Y MEWREIZT A 7O b IV THA, Samba
1%, Server Message Block (SMB) @ Linux & — k& L
THSENTWA, NFS 7 — 7 3F0TE L LT, R
BOA ML=V R EIFHENR TS 7O IV THD,

M IS V7225 E D A<y 7 £ LT, CPU (3 Intel
Core i7-4600U 2.10 GHz, A€V X 8GB, OS ¥ Ubuntu
18.04 T& 4. EFMMiIZH 72 NAS (Z Synology DS218j @
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(8
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Iy v aOFHAMEFMT 5720, EFERHETEZT
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HETHAH. DIY-SDFS & unionfs-fuse (& FUSE X— Z D3
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Fig. 4 rsync performance (Samba).
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