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Survey of Studies on Self-similarity in Storage System Workload
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Abstract 1/0 bursty is one of the main reasons causing I/ bottleneck, so, it is significant for designing storage system
and evaluating system performance to study and accurately synthesize the ubiquitous bursty in 1/0 workload. Research
results show that the traditional poisson assumption is difficult to describe the 1/O-burstiness behavior well at the long-
term time scales,and I/O bursty exhibits the similarity at different time scales, i. e. , self-similarity. So, self-similar mo-
dels are used to characterize the long-range dependence in 1/O workloads. Aimed at the Hurst parameter estimate, this
paper summarized the time-domain and frequency-domain estimators usually used to estimate the degree of self-similarity
in storage workloads. After that,some existing models synthesizing 1/O workloads were examined, thereinto, the char-
acteristics of self-similar, multi-fractal and alpha-stable models were discussed. After summarizing the unresolved prob-

lems, this paper explored the future trend of the study on self-similarity in I/O workloads. The above work will provide
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a valuable reference for pushing the research on self-similarity in storage workloads.
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HIBER A 3(a) Bin. KL IE, B AT #y i tH — 4 39 — i
ZHIELUSER 1/O RBM gk nd 2 B, BARE B 308 WSk
[321.

a3

(n)
logz ]\; (a) ( 15)

B 3 PQRS R4 R

B EWETE, “HAREHEUREF AR EHE
#) b BIEUFT PQRS AL RA BB, 5 Tk, #5
2 b BAL UK — S8 R p, BT MSLHR trace
fEHHEE]. BEoh, PQRS BARILIE I TR &4 T i B A0
/O fRBA .
5.5 Alpha B3

X UM G ROPFRERERH . —F i, b T
DLFIZRBUATR, 3 B AR 8P 4 1/O B3R R ML R 451,



A HFFE AR RA AU B —orm, BMERBERA A
Ui, A H /O SBRBRA R, T A 9 /0 Sk s b4k
Bk, Zou HAUTRE T R T alpha FE L EH 1O
BREE, EREREA R RE B AL /O B B sk
R, AR TAR IS RN AR B P VO REfTHR. T
E X} alpha RSB BELHITHENA.

EX 18 AR X MR RARE S, &
B 0<a<2,6>>0, — 1<, o € R, H B HARIE B
RAEWMTER:

— o 1817 (21— i) )
EEeﬂX]z{e‘ lti\<‘1+- T (16)
e oAt e g
A, sign( » ) ARERE, BF
1, >0
sigm9=sign(6)={0, =0 an
-1, 6<0

WA REAEFE R o« RN AT H IR ZRE, WA S H (the
skewness parameter) /R i K B EBELE AR . IR g~
0, T3 B AL Fr) 25 B o 00 AR A Y - R 000 1B 3R 7 75 B R U fiR 1
w2 R E Ueft-tail) ; )X 2, W RN 25 B o SO0 &1 4 B 3B
(right-tail) , B1ET] I, AN R EARTERE B S o
FMpoER. Fit, RESH (scale parameters)s FR8 4375 )
Jr#, 0 B S % (location parameters) p #7854 ¥ {EH. >
BEKEA LIRS BN alpha B E 2 DL B
ek X~S5,2,

AT, Y =2 1, 5F

E[e¥ ]=¢ ¢+ s

AT, alpha B8 58 237 9 AEAE o GR 16 8 5 X AR AT s 30
AIRIIGE A w0 HER 24,3 X TS B RAER (160 4,
Ptane=0 4B . % 0<a<2 Bf, R RTWE—FER
B e R . B, BEE o« BIE M AR, alpha $8E T2 AT
o BETAAE B T RN,

HTF alpha 2T BHIL, Zou ZAPIHME T alpha faE
/O s8R, M B R =R K

I0s())=uN, g u(D+8 19
A I0s(DFRFE i Mfat e VO ERE. S8 v Fis
HMEKXT 0L,y FR VO ABHEHER,s Fn /0
AT 73 3 R W22 B (the deviation degree) ,a
AI/OBBHRERE,JRA VORBNERLEE, . HE
A /O RBE EHLRBRE. A Noan DBRUTXRRR:

Nopr (D=5 ha(Ey e &, =2y = Bp (&
o H = m AroDTGLNE gy T

= .k
. _ 1/a ——
$1 8/2) ,1,0(1 m)

2 —(x— D4, =1 1 .
He,h ()= -, 02l 9d—H—7,S§,)1,0
S0 RAR ML B 435 SR BBE NS &

FEHEF alpha 8B M RER 1/0 R BRBE KT Z /T,
TEXLBRH /O trace PR HATWE 2T, LBAER A al-
pha B E B A M. I apha FaiE /O ABHATE
8 5 NS B MY EA RN M EE L, XERHEARAT
EAEH 3R 6] B B FA SR B AR 7 (B 5 % 1/0 TR B AL, thim, 7]
LIRS « MERRBHABERHMERTZET UV
OBmBIHEEL,

6 HFEMBBARZREES

WA TR B AU BT ST B BUR SR A LT I A o A
SRR

(DBFF 1/O BB B A, K8 e F BT
6T RGE, H A RGEHAT A ERTAREHE LM . TR, /0
T AR T REMN A BB, /O S
FHEHRMAZSIARE .

Q) PRAEFF B BRI , 2MBTIURERS HAR i 1
BfE T, ME—F Hurst SR E ISR E B L3
Hathiit, 4 HAUBR A A

(O anfaRiE 1/0 B B SR garts i A B,
PIRBRABIR . KR ABRBERE R B /O fR, KX
ERHHRARTH /O RE. CAMBML VO fBEY
BARGR, BB E AR AT RER, A% AT
il RGP BRI RO AL .

LT, TERGRAFER ANRE, KR REFHER
GEit L FRRSREES 2 . RN TR R PR S A (I fRAE
& AT SR, S 7, MR A R R R
B, EFRET . HAMN VO a8 AMUERRASERE ¥
L ELSCARBRAN A 7248 S B LR /O D i s. Rk,
YEIIHBE ZRERTEAPITREE 1/O traces, KA
E4ETAF /0 ABMR R BE SRR, LI SR
REMBOT MRS REGE.

BRE VOMBIIENENREFHAGEEEXE
B, A 2R R AR A R A B /O AT R oA
/O HEBE SO RGN H RS REETIF LR
Bh. BFFERY, LR /O RBREA B MU R KA EE
5L ERAMELE. RCEANH T IR /O fR#
AAMCISEEMET Tk EXME R K /0 ARA URBES
THIHT, WHE T &F B QU E . B AL R LI R alpha B8 E
BRI R BT T B AR IR, 3E3 1/0 S8 8 AL
MRBEREHEAST T RE, MR R B R R
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