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A Study on Optimizing Disk Utilization of Software-Defined Storage
Lee Jung II" - Choi YoonA™ - Park Ju Eun' - Jang Minyoung'"

ABSTRACT

Recently, many companies are using public cloud services or building their own data center because digital transformation is expanding.
The software-defined storage is a key solution for storing data on the cloud platform and its use is expanding worldwide. Software-defined
storage has the advantage of being able to virtualize and use all storage resources as a single storage device and supporting flexible
scale-out. On the other hand, since the size of an object is variable, an imbalance occurs in the use of the disk and may cause a failure.
In this study, a method of redistributing objects by optimizing disk weights based on storage state information was proposed to solve
the imbalance problem of disk use, and the experimental results were presented. As a result of the experiment, it was confirmed that
the maximum utilization rate of the disk decreased by 10% from 89% to 79%. Failures can be prevented, and more data can be stored
by optimizing the use of disk.
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Table 1. Cloud Resource Status
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Algorithm 1 Optimize Weight of Disks

Input : Disk usage rate U,

1
1: Initialize S < 0, M — ]
2: P < {a=I0.1 to 1.0], b=I[2 to 10])

1 n
3 p - ggj Ui
X < InitPoint(P)
for q;, b, in X do

Minsert(((ay, b,). f,)

end for

fort=1, .., Ndo
10: a,, b, — AcquisitionFunction(Z, 1)
11: f, < Score(a,, b,, )
122 Minsert(((ay, b,).f,)
13: if f, > Su.x then
14 Spax=fr» a~ay, I;‘_bt
15: end for

16: W, — ax Uj’ , for all @

i

4
5
6:  f, — Score(a,, b,, p)
7
8
9

17: return W,

2
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Table 2. Optimization Search Space

Variable Min Max Interval
Coefficient (a) 0.1 2.0 0.0001
Degree (b) 2 20 1
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Algorithm 2 Score

Input : Coefficient a, Degree b, Disk average usage rate [

Initialize S ~ 0
X — {0, 0.01, 0.02, ..., 0.98, 0.99, 1.0}
for v in X do
y — 1l—axa’
if x < p then
Y .insert(y)
else

Y,.insert(y)

end for
if min(Y;) = W,

_.
e

in

n
t

12: return S

2

Ao g AL 7t fA39] 7HEAE AETA AEET
o] Restful APIE §3lo] Jasozn 7 gaze ous
ES Auue 5 otk ARaAe) A AR Wstel
2 F7|1H0E QBAEES AEu|T Aoltt. iyt A9
71527 AA4EE gAgEs QHAET 271207 o)F
Slof o}7] wWjEo] QLEAE EUX]E(Object misplaced
ratio)°] 371 4= Qlth. QL BAE EYA|E&o] F7IotH T
U2 QEAET AEH =Y gfZo] AEHA ] 5 A
SHAIZ 4= Qlth. weEbA, AEP R 9] QHAE EUXES 1L
2|5to] 7FSAE WAstolof gt} wEbA, 7HEXE WA T}
5 LBEAE BAJAE S Hotal o] At &
2 ZAolRt 7H5AE dgste] LBEAE AYEHE H a5t
ot A& S0] LEAE EYAE Aol 3%d, EA &
EfA 9] QEAE EUXEo| 3% o|5td F-olut 7153
£ dgst QLEAES AEujgich

202, Zt qAIEHE ALE 7RSA7} 71E 7HeRet
9] & Aol7} gle ARl 7HAE FAIE HAsHH AEd
A9l deq AstAl71al, LBAE R Bd= nud A
ojt}y. wEhA, Z+ fATERE AL 7H5A2 7120 dgH



ADEYN FOf AE2(XQ HAF 0|8S 2

Status

Cluster Status Monitors

OSDs Manager Daemons

1 active

85 total

139

HEALTH_ERR 3 (quorum 0, 2) N
85 up, 85in 2 standby
Hosts Object Gateways Metadata Servers iSCSI Gateways
17 total 3 total 21;:’::; 0 total
Performance
Client IOPS Client Throughput Client Read/Write Recovery Throughput Scrub
i
1539 27.2 MiB/s 0BI/s Active
Capacity
Pools Raw Capacity Objects PGs per OSD PG Status
‘ el
20 ° 175.9
Fig. 4. Ceph Dashboard
71539 Aolg Fah1, 1 Fol7t SR 2 Agoit 77 = 105307 % U7° 3)
NENE YYstel QuAE ARuE Azsta dE 5
A 0;6']-/(—]0 o 71==x] z}ol7 oA B
o] gA39 5 1 0.01°]2H4, 7F&A] #ke]7t 0.01 o4 Fig. 6 Ceph® 7zt T]AZ19] o] 8E( U )2 Yeslo] 7
9 Aol AFNE Yoty QHAES fRufact g -
A 23 7R A() #EE YEHE, X5& H2a4 o]

4. 83 9 Z
41 4 8
£ Aol A ta ol g HAsh o] ane

Z9] Slste] A 29 F9 Ceph AELA ALHS

oz AYS AYstgict. Ao AR Ceph 2EFA]
9] WAL nautilus(14.2.5)0]1L, A8 9402 TLAE W A+

ZE f2A3% 10.9TB HDD 617H, 7TB SSD 247§°0]a, &
of-85F 833TBoJA 582TBR 69%E °©l-& Foltt. Z+ AH<
AFFS 1EAFE Yot CPU 2.7Ghz 36Core, 256GB
RAM, 10Gbps Network® F+Z%o] Qlt}. Fig. 4+ Ceph
AEZA] Y] A HEo|t}

4.2 A&z}
A 913 stoln mhetulelel Hash v 515 300
8], A& ZEEA(W,,)E 0.5, 94 7HEX()E 052 4%

atoict. vk sk wbgnict 225 457 Adbee,
A5t 447t 7}% 2 A2} A(0)7F HA sz AE
. Fig. 5% 8 SkgabgdolA el Hast g 7153 2
Flo|t}, 146WA) S5o|A a7} 0.53070]1, b7t 8L w
At 471 0.05762% 7 A vehdth. HAst 23E
Htget ga39] 7HsA A4 Equation (3)3 2t

I

850lT, YEL 7FEXolt}. X0
£3k9 0577141 19]
Z17} Aves] Fagt

0.06

| 058 HAd o] &E
7143, B4l 0.69%E 1714 7}

0.05

0.04 4
g 0.03 1
&

0.02

0.01

0.00 4

150 200 50

Time

0 50 100

Fig. 5. Optimization Score History

300

10

Reweight

0z 03 04 05 06 07 08 05
Utilization rate

Fig. 6. Disk Weight Curve



140 HEX2EE=EA/HRE 2 S AAH M1238 HM4Z(2023. 4)

Table 3. Disk Utilization Statistics

Std Min Mean Max
Before 0.0780 0.57 0.69 0.89
After 0.0606 0.58 0.69 0.79
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