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ABSTRACT

In the digital age, information becomes a heart of organizations and needs to be collected
on various application storages, either on servers or clients, for organizational operations.
However, with rapidly increasing information, it leads to insufficient storage management and is
impact on organizational operations. The efficient way to solve this problem is the use of the
prediction technique. With the actual use of storage spaces in the past, the demand forecasting of
prospective storage capacities is estimated by using time series method. Based on the simulation,
prototype program can predict the prospective storage capacities at low error rate. This proves

. that the proposed method can be implemented in decision support systems for monitoring,

planning, budgeting, and managing processes.
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1) Mean Square Error (MSE.)
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Zeyj = B+ any; 2.7)

Hiinsana Z,@ummmensalidh T fiauns @.3) sdunaluewaaiina

N+ 8 (Zyee = B+ apyp) uaasldnamenseinlianuaaianion

A '
anTIuM g

ZnH=P (2.8)
e lainsueh B

Zn®=p-Z = =30 7, (2.9)

9 I-y) 1 d d' Y oo d‘ A g o v a :; ]
i]']ﬁ’ENﬂ'li‘ﬂi‘Uﬂ']WEJ’IﬂimLiJfJulﬂﬂ1ﬁ\uﬂﬁ‘Vl n + 1 IWNYU 91INUINTUAIITIN £ U8

annih Tngnlfeugasudurhnswornsellddiui n + 118

1

Zn(fz) =n+1 (Zl + '~ + Zn + Zn+1) (2.10)
Ny T
“mri g Znn @10
G P

n+1" p41 N1
— 1 —
2+ = (Znt1—2)

~ 1 o
=Zn(3+1)+m [Zn+1—Z ()] | (2.12)
12N

Znty=2) =2 _ (2.13)
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-~ A a 3/ 1 S A A g/ oot v oW o 9
Zni1(B) NO HATINHUTHUVDIAWYTNTUUDLTUAUWEINTUN n HAgMaUNANIaIn + 1 o1
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4 1
Z(l) = N (Zn + Zyqt+ -+ Zn-N+1) (2.149)
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wiaeat t 1a 9 1z ldueindeyadon Nedeundiinna t Sz 18l sunmaeg B
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B = (Z, + Zpq+ -+ Zy-N+1) (2.15)

% =4 1 . o 4 @ 1 i 1 g’/

Fevztiuiaeandostumsiieensuim § alfeuluedredh 4 amna asiududenld
o 1 o 4 { [ 1 o1 i ~ ' A {
yuumdunaluntsindeniingu N dmenseisusngafies 18fe 2, mitaesiindde

Y
Zy 4, mudidu lalvudesgarhedie 2, fane 1l
5 1
Ny =5 @y + 1 2Zy)

A 1
Inyp = v @n1 o+ Z3)

A 5 1
Lny1=2(1) = ;(Zn tZp-1+ o+ Zpny1)
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a2 ldauniy

Znt1= 5 Gn + Znoq + oot Zy + Zy_yan) (2.16)

) o (7] d . Y [
2.4.5 suudraeamsdFuGeunuudndlihuuTea (Exponential Smoothing) 5n15U5U
i [ o ’ 3’,
Sruuvudng Twwdea duTBasmensel e fumsnensa luszer dunazinunaig
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Foueg1adte Tavoramsmaundeuarmin weranyAlianhminnSemanudey

Y
A Ao A

] =1 { n/ { a 4
Y0370Ya A9 o (Alpha) a1 15AndE iTGeu lviid1Ande doyafldlunsdinsizs
waos luiisnSwannuuaTfu (Trend) tnz 015AUNIIAINYgN1a (Seasonal Variations) 4
rog o] o ¥ 9 Y = o a a a t b
nneAnuNveyamiunl¥fesidnyuzai Taeivisanvinmsaloundasledrashas
o A ' Y & = a 1 A A 1
naifeuntladdyl vienaldieynsunnifidunisnsfinnizud ioforsand

wensalnnAwIves Z, luaunsi (2.16) 121
W Zuen=2)=7 (2.17)
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WOINTUN £ HUHWINAWNHHUNDNYINTD D 1981 n (‘Y]ﬂﬂ] £)fAe
o€+ L=aZ, + (1 —a)Z,, (2.18)

1 Cd Tl 0 o w
MIMANONT Z, WS Zpyq, Zyy, Zys, ... Zp, Zy W MAOIUEIAL

Zxh=aZ,+(1-a)2,_,
ZTL—I =aZ -1 + (1 - a)Z -2
21 = aZl + (1 - a)ZO

o Z, fie adAnINNISY IR ey

=} J d‘ o Yo
uaz @ Ao AN IumMsv v ey
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TagNI509INaNNT (2.18)

Y

In®=aZn_1+ (1 ~-a)l,_, (2.19)
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Iny1® = Zyyy = aZy + (1 - a)2Z, (2.20)

Y1 ot ] 1 9 & L4 & =
w2 lammennsali £ Henaanile q Wewensel e nai e = n + 1 %D

=S

=~
il ZnssD = Zpyy

-~

lnyy=aZp+(1-a)Z, (2.21)
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a1319n 3.1 Jeyadi Idenaneiselediduiu N3600a

Data_read | Data_written Data_throughput
Time
Unit :Kb/sec | Unit:Kb/sec Unit:Kb/sec
Wed 14 Sep 2011 15:32 | /2032610 3780.6520 10983.9130
Wed 14 Sep 2011 1533 | 83235560 13415.7040 21739.2590
Wed 14 Sep 2011 15:34 | 2320000 6616.8670 11848.8670
Wed 14 Sep 2011 15:35 | 1004670 6324.8000 9821.2670
Wed 14 Sep 2011 15:36 | 2210670 30723330 5323.4000
Wed 14 Sep 2011 15:37 | 12839330 2745-6900 4729.5330
Wed 14 Sep 2011 1535 | 18110000 | - 2967.8670 4778.8670
Wed 14 Sep 2011 15:39 | 2°7°:8000 2181.0670 4756.8670
Wed 14 Sep 2011 15:40 | 5047330 3279.6670 7164.4000
Wed 14 Sep 2011 15:41 | 26006000 325595 6935.9330
Wed 14 Sep 2011 15:42 |~ 2763-3330 3502.8000 6266.3330
Wed 14 Sep 2011 2030 | 804503330 | 249805330 105430.8670

& 8y
3.2 ‘l]uﬁﬂuﬂ']i!ﬁiﬂll‘llﬂ;dﬁ

=1

] b4

Woinsanvndeyaduuuunnsnsinis14nuveaaeis sy Written Huazlimsiiudin
9 <3| 1 a ] 11 b g ° i
veyailumizeundl (kb/s) AATIUIAT 14-Sep-2011 89 16-Tul-2012 Futhududoyad

P = o ' S a PRV | a Sy
azeANN wesununienaniuiugi adumea NIz lumslinsizideyauay
mydszanaves Tusunsuildmiuan mmsulasgadoyafidiumiiedundlddluniaetu

Y o = ' ' o = 3/ w gy I ' ' =
uanmsany N luusaz ulinislFanvesmsiufindeyailuedals Tasmsmsunde
L, Y o

1093ATaYAAING12 AGUIATINIAT 14-Sep-2011 B9 16-7ul-2012 Furravianun 307 Sunas

o5 ms1Fufe (GB/Day)
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ma19h 3.2 Teyasains Idnuaness luniagiy (GB/Day) fis1uaunavua 307 Tu

AVG;WRITE AVG_WRITE | AVG_WRITE
TIME
Kb/Day KB/Day GB/Day

’ 14-Sep-11 23605.6031 2950.7004 2.8815
15-Sep-11 12780.5673 1597.5709 1.5601
16-Sep-11 16420.6077 2052.5760 2.0045
17-Sep-11 | 191745779 2396.8222 2.3406
18-Sep-11 12548.3425 1568.5428 1.5318
19-Sep-11 17165.2383 2145.6548 2.0954
11-Jul-12 9061.8834 1132.7354 1.1062
12-Jul-12 9945.2923 1243.1615 1.2140
13-Jul-12 10396.0753 1299.5094 1.2691
14-Jul-12 7785.7896 973.2237 0.9504
15—Jui-12 8466.2289 1058.2786 1.0335
16-Jul-12 9064.5307 . 1133.0663 1.1065

3.3 THABUMTAUHUNY
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AVG_WRITE GB/Day
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Data Rate Write

]

14-5ep-11  14-Oct-11  14-Nov-11 14-Dec-1l  14-Jan-12  14-Feb-12 14-Mar-12  14-Apr-12  14-May-12  14-un-12  14-lul-12

——AVG,_WRITE GB/Day

317 3.1 dasimsldauaneise lumiievesiu (GB/Day)
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NNFUNITA (2.16) AD
L 1
Zn+1= N(Zn +Z gt Zn + Zn—N+1)'
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Forecasting Moving Average (N=6)
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- ForecastingMoving Average {N=7)
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5197 3.3 AvoImInenTalues Ui 7/17/2012

Forecasting Moving Average (MV)
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ForecastingSingle Exponential Smoothing Alpha = 0.6
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Forecasting Single Exponential Smoothing (SES)

AngT 0.=0.1 | 00=0.2 | 0L=0.3 | OL=04 | CL.=0.5 | 0,=0.6 | Cl=0.70

Muensal 1 7/17/12012 1.2460 | 1.2525 | 1.2580 | 1.1241 | 1.0977 | 1.0858 1.0827
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Forecasting Moving Average (MV)
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Forecasting Single Exponential Smoothing
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Forecasting model for Month
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