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A Study on the Estimation Method for the Equipment Operating
Costs in the Data Center Outsourcing Environment

Kyung Tae Hwang ' - Oh Hun Kwon '

ABSTRACT

The major objective of this study is to propose an estimation method for the equipment operating cost in the

data center outsourcing situation. To accomplish the objective, the fundamental concepts about the outsourcing

pricing is first established by analyzing the previous research in this area. Then an actual case of data center

outsourcing is cvaluated. Based on the conceptual model and the actual case, a new method is proposed. Validity

of the proposed method is verified by the quantitative comparison with the previous method. Reasonability and

uscfulness of the method were evaluated through the customer survey.
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IMSt} CICS®] Log Data Set ol &3t AAEA
Aate 74 A, A7, 2 Al A st
o 7hg sttt

wERA- CPUSH 8442 €EPUw-CPU- -8 1S
2, vz} g e AEFE VSR A3
3to] H|8-& A stedol g kst CPU £
g3 oima], Ade ¥3F (Aol YA A
%S 55 A7 ot

w2} CPU & njge] 4L o 72 Wy
< 383 Aol nkE 3 3o

Fote

(CPU ¥ v} 824 W)
DCPUYB| & =AA CPUWE XCPU B8H & X 3
48

@ me) v g = Az e g x EAZE

Fel =z

@A d L ¥ 8- =AA A £ ¥ & X EYTEPS

X ¥ L&

(H88)
OEHAZ
@&EA
105%
@ &H"AIZ
95%
@ETHAZL EF8A BHAE 2+:80%

50 BEFE AFLY A H:100%
S0 BESE o4 Y B9

23
AN AN

49 2ESFE old A48EY AE:

AN

AoA AN HEEE TAS B Foe >
Foz AFAYOY 7190 B0 Geta, Fa)
Ask T2AA Gl 5, T AR AR
sate} AAY 4202 WA ALY £E At

4.1.2. DASD

Zt 27 P DASD B4 d% ¢ A %2 o
&9 (E 4-1)3} 2}

A9l HollA & & UKol ZHAPE DASDY =4 F
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(H 4-1)DASD 27 ¥ AIRSH
(Table 4-1) DASD Usage Statistics

(I 4-2) Tape HF8E U AIRSHE
(Table 4-2) Tape Usage Statistics

72 EQF 3B ALH A ARG (AL S (%) TF% | RSTAPE & (%) | Mount® 5 (%) | CPU £ gh)
281 |6885GB | S508GB | 66.63GB 96.77 281 1,5007% (23%) 303 (9%) 40%
» 2 ﬂ‘“ e 3 0, 0, 0,
282 |8.75GB | 71.00GB | 62.25GB 70.14 =82 4,4207) (68%) 2508 (75%) 30%
HAz[4% | 3280GB | 2624GB | 3892GB 118.66 AZ/RE 5607} (9%) 553] (16%) 30%
A 19040 GB | 15232GB | 16780 GB | 88.13 A 6,4807) (100%) | 3353 (100%) 100%

A AL F e £ 80%E 71Fo= ¥ * GBE
Giga Byte9] 2f=14.

F AA Abgge dXEA) gonE DASD H| &
S =Y 71Eo] ofd AME-F J1EL R v -8 A A
ahe Aol e} §elFolcl. DASD: 2 EA4 H o]
Zoj) vl3] wlojeje] o] Hald T Accesse] A7+
o] #alA B E At wiolE B s Z Ho| X
Bt} DASDE M3 @t} olo me}l 23 A5 R ¢
€ HlolEl7t DASDol B#E o 24 DASDe] A&
Q) A& AT et leng A7)t AHEH
A g dolHE HolZo| nAgoan v Ll
DASDS] H /& HAisto] H| &2 A7E ¥art 9
o} webr v 8 4L A DASD AL4-#E 71E
o2 AMEE A 17 ol AHE3A ¥e Data
Set& At&-Fo| A A (FHEA #Hel pFoz TF
A7 Agee F ghele A4 se Ro) gl Aol

(DASD ] & 44 W)
DASDY| & =AM DASDY] & x

(HBAAE F - 4B 8L A B2 DataSet W £+ 3)
(DASDE=Y T % 80%)

4.1.3. Tape

B.838 3 A+ Tape Drives Cartridge Tape 3]
1o, Magnetic Tape% x| 2ol 2 F 3t o]v], Cartridge
Tape Drives 281 ¥ F8§2 A2 ALE Fo
3 Magnetic Tape A& A Z/FEAI2H A ALE-
B3 Aok (E 4-2)0) Vehd &AM ¢ 5 UKol
Y g A9 710 He CPU £ v &=
B2 Aol g yeha et

T3 @9 v & AP L Cartridge Tapes} Magnetic
Tape F X 2] 2ol& T UA o AAZ & Car-

tridge Tape %X 7} Magnetic Tape x| ®.c} |4},
w2t Tape/F x| o] v]§4H & Tape +Y W&
Cartridge Tape® X}, Magnetic Tape Z X 8 783}
AbA 3}5L Tape X W82 Taped Mountdlo] A4
F AE AR so A Tape 7Y WL
Tape AH§ ol v]al &t AHR 3= F o] g3 o))

(Tape A ¥ &4H4 W)

®Tape 7YH &= 32 AT ape 5
A Tape ?QBI%XW
@Tape ZAM & =

I A Mount 8ted AL A7)
ZMount N 74

3 FTape ZAH]§ X

4.1.4. Printer

AA) Printerd] v] &£ & CPU £ ¢ v & 9&
A AR sta Aot Printere] HAAH A AR BHPL
(R 4-3)A £ § Sl vie} 2ol CPU £8 ¥ &%

CE 4-3) Printer A}2 &8t
(Table 4-3) Printer Usage Statistics

(2919 tag)
T8 Printer A} €& % (%) CPU
6¥ 74 84 99 | ¥y |gygvl e
F81 | 332§ 502 | 446 | 1702 ] 750 | 40%
(21%) | 26%) | (23%) | (36%) | (29%)
282 | 952 1192 | 1281 | 2722 | 1537 | 30%
61%) | (60%) | (63%) | (57%) | (60%)
AE/4E 286 [ 275 { 277 | 315 | 288 | 30%
(18%) | (14%) | (14%) | (7%) | (11%)

A 1570 | 19.79 | 2022 | 47.39 | 25.75 | 100%
(100%) | (100%) (100%) [(100%) ((100%)
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£ e Aojzt Ark v AAZ ZYEF Liner
o ojgte] At Hol AAHA AL A7 W] &
27 folug By} gl Helth

( Printer ¥] 8214 Y )

ZIHAAF

ZAH S =2A TR W X oo

42 2ZE9 0] 2|2 B
ZZEg oIS A B2 19 (R 44)9 2ok

(H 4-4) 2T EY 0] AL &8
(Table 4-4) Software Usage Satus

T8 FE AZEY] 71et &L E o]
281 MVS$ IMS, TCP/IP
=82 MVSe] CICS, NCP, SAS

Az MVS$) CICS, NCP, DB2

®% MVS] CICS, NCP

AT EOIE 4712 A2HA BE 7R Hog
Ag5te ZTE AT ESols} 7 A|25EE ZtA9
EXd gt ERFe= AlE3ls 7E AZEHo]

2 ¥ £ A 2ZEdAE 229 S40] gle
82 7H4E Aolst ol vt gt LZEF ]
Agge) AL 25 ATE Y JE LZEH
o] TR CPU ¥ vl g} olste vigR S
& Aol FalFo|}.

(8RR W)

DEE AZEH o] v §=HATE ATEM] 1§
TIMES CPU- 8] & '
@718 2ZES 0] 1] §

4.3 SATY 2|

TCU, CCU 2 $413)4-& Logical A|2¥ (MVS)
of $4557) g Eo] dAe wEnlZ vl gE AP
£ o] wigAsg. 28y FFAE v YL
S8t o f #9 PortE 4 5 A& WAL HF
o7 ARk o).

4.4 SO M| 29|

312 347], dal, UPS, U4 ¢A7] 59 ¥4
H|&= CPU, DASD, Tape 52 HA71E &93%7)
A "W4HA AYo2A Ao GUr] 24

(E 4-5) 22 7|7] 29| 413 gy
{Table 4-5) New Cost Estimation Method

oy N2 717 du 43wy
CPU CPUW & =AX CPUNE X CPUEEY & X 34 &
rere
@ ] Aeize
W Mg = AL E x LD X A e
A2 g = AN A 20 x AT g g
EYTIEPS
DASD (@AAEZ — YA AR 3] e DataSer 4 P)
s - - 7+ 312 %L DataSet
DASDY| & = AADASDYI & X (DASDEF x 80%)
Tape oIule — A x ZHA Taped &5
/33 Tape T 40|-& =HA Tape ¥ & X AR Tape B fr 2

2] Mountste] AL-§-g AT

Tape ZA¥]-& =3 Tape F 1) & x

% Moumt A\ 7}

ZHE RS

Eﬂ _:l:_a k) =7d 3 n —_

E] Bu) g =45 A 89§ x PRy,
S/w ZEATZEQO H L =FEF 2TEgo] u]& x B &

o Flldy v g =X 4du F 6§ x CPUR BY &
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she #A7F vk mebA Fdidy] By W82 A
Ab 717 Q&2 i F#E A de CPU AHE S,
% CPU £ vl & wa} v &43 & 3te 2ol &
g3t}

(H§4 )
Fojdu) W g =Fddv] F 0 & XCPUEGY &

AFAA 7171 EGul ] 7+ FEEE Y2 7)7)
EFH A S AASAT ol dd] 29
sk (3K 4-5)8 7o)

5. MlAlgH b o] Yol

o] AA R 717) 9u A e AY TA
o &34 e EANE Bt Besta g
7HA el H e 938 nges FYSHAUY. o
Me M2 7171 E9u A 8y Y Jidisle a3
& AHEY AFEH S B AAT Uy e
43 F849E AsstaA I

5.1 7|CHE 2
AAE 717] eQule) A4 g e thest 2e 5
Ao makg e & Aok

(1) A9 BEH 48E A% 7] ol

N2 e WHe FIAY 2 2¥s AUE K
4oz ASHES $718 ¥l Uk A& EH,
CPUS) g2 € 94 FF o4 fASAM 89 A
2+ wAshe A, DASDS] WH & A5 A 2
H 7125< AL A Wi Data Seto) F HIL B
FA) Be) 2EL AW HoIBZ WFAYAA A

AA7le F L E 7 Utk Aol AgFHoE A

ST AT ZAA] W E FEo] s
3, olo met FFEA, 2 ¥ YL T3
A 2R S AL + A 8 Roloh

(2)ug4ge T3 o ¥34 g8

AL Y W2 AHEE Ado] disiAMT
H]8-& F34sl7] diEd A4S GG F UL E
g Ul gyl RE 2A A8} IANA ATEHL

2N a1 gaty el TS BHste 17
AMFE L F A

(3) E§HA U7 Bel2 viae) el 7

EE AN AEssil NgNRE HouN ®
£ ¥ 23 287 27} Poolel 7|25 Gi}. o &
5o} CPU, M2d, Y 2 So2 223 AL
22kl Ad, A 4, TSO AHgA ol oA A}
$3EAE Bt £ 7] Ao Wsle] FolE B
R EERCE R ERS e

(4) ]S40 Whtloll W@t oldz} Folsto] A
A 5] fe

YA 3B ot Y= v o Zpolst
dAseiets BE v §FHe] ZA R8st 244}
o AFH7 WFol Qo] YA oY + Yom,
EE A2E 5 A 89 gEA zAe & nF
ol Yol A& A5t £49 sAo] e £
At

(5) Aul& Ao o wAAel Fubal B 9
FZo| 7Hs

H &R A7t o) AHEFe s 27 o
Eoll el dHle 2 HL2 2 ojojRA Iz A}
TEA BF FoiW A4 i YoM ERE B4
37 984 Y =3o] WasA At o|y§
e F AHl2e A GO 2 olojX A ). o
A Mu 2 Ao] e 1 g AFso 2y
Alele] #A & Co-sourcingB A2 A4AE F A
4 Z A thelyy) (General Dynamix)A}e} CSC
(Computer Science Crop)Abztoll 1991de] A <k7)17}
1013 2} Outsourcing A} 2F-& A A ¢ u} glc}. o] Outs-
ourcing Al %ol = U7t AFE (ololg ZHE)L A
2717k AddllE CSCrt 100%, -1 ¥ 109744 & CSC
75% A E thel A} 25%, 2 ol F ol A d
thol Uy g ALzt 100% 7R Me 2R 02 Ao We
ALl 7+ et

52 4EEYN
5.2.1. ¥ 7pA] ul-& 44 P o] wimH s}
TALS] 717] gulg Ao 33 St AR
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AAE Y R Adate] 2} Ao w2 s
£ oulgl Aolg v BNHT AL YPY)
BHg4e 24 @

(1) TAr9 W7t & 7171 9u]

TA}7} Outsourcing-& 83171 93l A7+ <F 10
Qe AuE A& Yr}. o] Bl E-g zF 2}
A2 {3 A dE AEL S A Wy 9

3t 7171 &G E A4t At (51D e
¢ Uk TCU, CCU ¥ T34 v 82 A
H| 8444 Wo] e Fol] B 2 9 EY
A e AANEA FRE e (FE S-DejAE
RS =0

5 7 A e B4 43 AE vlas BE A
A FYYgoz A= AAG v L4 WY S HEF
FHo] Aol yuct oF 3,600%Y P 75k

(B 5-1) &1 Yol @2 77| 29d| b
{Table 5-1) Comparison of the Current and New Cost Estimation Methods

FE 3 v A | N2 ueey L]
CPU 281 135,625,923 135,481,614 — 144,309
282 101,719,443 100,143,505 | —1,575,938
AZ/F 101,719,443 103,439,690 1,720,247
Al 339,064,809 339,064,809 0
DASD 281 129,921,463 157,165,343 27,243,880
342 167,473,200 146,833,897 | —20,639,303
Az[FE 61,894,321 91,803,619 29,909,298
7 359,288,984 395,802,859 36,513,875
Tape 241 5,771,268 1,292,075| —4,479,193
282 4,328,451 10,767,291 6,438,840
Az/%% 4,328,451 2,368,804 |  —1,959,647
Al 14,428,170 14,428,170 0
Printer 281 15,592,195 8,945,077 | —6,647,118
582 11,694,145 24,695,352 13,001,207
R ETE RS 11,694,145 5,340,056 |  —6,354,089
A 38,980,485 38,980,485 (]
s/w* 281 90,883,800 92,974,756 2,090,956
282 68,162,850 70,865,872 2,703,022
AZ/HE 68,162,850 63,368,872 —4,793978
A —4,793,978 227,209,500 0
o v 281 28,687,312 25,219,615 —3,467,697
82 19,166,907 18,914,711 ~252,196
Az/G% 15,194,818 18,914,711 3,719,893
Al 63,049,037 63,049,037 ]
%A 1,042,020,985 1,078,534,860 36,513,875

*S/W Software?} 2#tg)
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t}. o} F7HE & DASD H&oA F7td gddE ¢
7 ded AZ AAIE v E- 2 g olA & DASD
o wj g AL EYUF 71Ee] ofd HA AL b
ZF (AY AEeEe eiso AA AP 80%)
FoiM A ALEHS ddoZ v & S 37 W
ol @41 AAl DASD Al8-&0] 80%& 273 88.13%
((E 4-1) DASD B4 2 A4 % A=x)E BolX
glo} DASDY-F2| v]go| Z73HA =t DASD
Bgo v A5d duiMe o Fe 7 A
o thyd + Uck AR B3 Data Set
< A2 st} DASD AHEFS AR ALEFEQ 80%
¢ FAT £ UESF ZAEE ugo] Pa¥ Aol
t}. £42 29 ad Data Seto] flo] A Data
Seto] QItiA 1 F<F Data®o] 718 slolE2 v
£ Z718 02 7} DASDE %338k A DASD
ALg-Fol HA AFRFF 80%E FAT F UEF
ZA & & oF gt

FTAANEEE A 2& 4 Py F49e A
AMAQ Aoz B (H 52)9M B F e AA
Y 2819 AL A o 1,4509 9 F7h F829 A
< oF 30%e A, AZR/HFTE ¥ 220009 A=
Z7t9A 8o 813 Az/FENER g F
7t DASD AHg-&°l 5§19 3fode 96% ol
AZ/4F NP 9 120%8 vehli 3 oM 2
2 DASDY| ®3d] 9% Aejzt & & St

(I 5-2) APaiuioll mhe 2t AN & V(7| 2y Yl
(Table 5-2) Comparison of the Cost Estimation Methods
for Each Sector

. g g | A2e g
4y Wy Ay
241 406,481,961 | 421,078.480| +14,596,519
282 172,544,996 372,220,628  —324,368 |
AZ/HE | 262994028 285235,752| +22,041,724
A 1,042,020,985 | 1,078,534,860 | + 36,513,875

7t aAAPE 2 A7t 7)7) £30e & Aolvt T
AstA get dozE 4 AY FEE2E ¥ 8
2o Apoizt st ok z+ A FEE vlg
Aole FF ARAY AH| 29 o] Tt A4
AY ol At 2z FH ¥ 43

ez AR gEde ueg ARY & Ax v
g N4 Bz THAEE st Arh A
1A & de A2 AAG B 3t v g &
A& 3t Aol wig3 & Ao

522 RAAEE T8 R4 AT

AA g e f8A4e 4FHoR HFH A
sto] TAAL] A Y HAg Y2 HEX
A2 AAstdc. didE Y-S BE $9A4E A
93 o] f TAALY HAA/YY LS T AL A
HA2H QJFE 2287 WEY 717 £949 33
of & g e A F s AX =T TH
A skl Outsourcing Aol A FHFH o2 AAE 3
7] ajgoltt. HE Aol & 7z Abe] A8
geol F2 (F814H:159, 382489, Ax/HF:6
W) 72t F§14= 109, 2824k 8%, Az
JHEAE 6802 F 3048 tiadoz HEAE W
¥t 1 F 20389 AERAE 3o 66.7% w2
3FEE BeT oAY ¥ HFEE AE F 4
QY olfre AEAE vl vixsy A3 T3 F
Y HEe B HEAE S WP E A
Azt AAZ1 g 7171 &9 A4 o] A =
e BHEE BHY3 A

ARA 9 AL 717 EQuE A3t 74 ¥5
(CPU, DASD, Tape/# X, Printer, 2X Ego], Fj
Aul)ol] tiafA A8 v LAY st A 2o] AAR
04244 YL A9Yss § FoA 2o §23
Qte ML E Ay 22lx Adg ol g
FoAe 2ARAED F84S g2 ol ¥
2 AT

OEEREEES T

ORERE RS E

®F A MISATE AT F71%
@zAe) olshs e A=
CESECRRENE 2

® A AL 717] Gw] Aol i F714

HEx 34 Nele SHA oREE &1/ 9
st 29he HAsto] 359 Z¥ SYAE PO
Pilot Test® & %ol $a3e 3 3¢ AR 4
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(3 5-3) H| 844 Y M Ao}
{Table 5-3) Responses on the Choice of the Two Methods

2§ 1 &2 Az % Lig
B¢t ’
e A%t | BS | A%t | B | AQH | B | A% | B | A% | BS Agg
N CPU H)-§1Hg 4w 7 5 4 4 20 | 100%
LZ;)ASD H| 840y W | 6 5 4 4 1 19 95%
3. Tape/ 3 A v §44 ¥y 7 1 4 4 4 L] 19 | 9s% |
4. Printer ¥]£404 uy 7 5 3 4 1 19 | 95%
5. ATEY S U EAF %E 7 s 4 4 20 | 100% |
6. Fridu) v g2k iy 1 6 2 3 1 4 6 14 70%
A 20 27 20 24 9 | 1ur | 92.5% |

FAWEE gt

T gt Fol FElHQ v wy (9
B84 Wy iolEt AL, AR el AAR B &4HY
W ol s BeH2) Mg e CPU ¥ AXEHo] U] &
24 ahge] distds $9A A4 (100%)°] Bg
NHEgoen, DASD, Tape/# A, Printere] W24
Ao st 199 (95%)0] BeHE, Rujduld of
A= 149 (70%)°] BHE HE st =gy F
FH o2 92.5%7F A Bt} Bgtel 43 Aog
etk zt ApE Sehabe] #el A<l vl 4k Wy
of tit A& (F 5-3)3 Zu}

AE SHAELS M2 v& A4 e muly
< AF3Aed, o=@ AHYE g A 7HRE
o8 B £ ok AA, A e FFA AT
€ 14 A4E A AR AFHog XY £ 9
7] &l A A8l g A=A 7S AA
stk 4, ABAI 2 2] HA ALGFo] @
Zt ZZHYALS] ol Ao EAE A7) g B
AdFHoz ®E § AlZHE 873 2§ A2
I Aodeg agx e A2gd Y ¥
ALSFE FejEly] ot EAAE AEY
AR, FTFA A9 23 2 Fd s GAH 2
A2} Fof Aol gE AATE oS N2 A
WY StelME o] g W8 TAASY Rgsol &
e EAEE AR AY. o W T2y 99
28] olEa Aol T2 W) Loopinge 2 Q1§
CPU A1-8& 71, PRINTERY] ¢ Z#}oj 2]8 Printer

9] Lines %7} 50) ©]& % o]}

SHAS] AT A YA FAe 4 Y Ba
olg}7] Hoe 83 24 A8 AlFoE 3749
A4 & g Este 3349 BAlolt. £ HA 9 X
2 AHgHE LPAR REof thd o]a] BFojA @Ay
ROog HE AN YEHO R AR ALEF &
A% gart A3 2 IAAPEE & Aol AfgE @
o4& =259 do A HA dulde A, 4 F
glAlold el 2239 Loopinge] 7 %ol CPU AH%
€& Aeslbae AQHoz A2y Rt 3}
gt} g Al7to] Asts | B H g o) 33
o vl g o] auF FolEs) Bt EF ZIH
Z2349¢9 @ 3 o 52 ZTUYH LineF e
AA R 99 Linedo widha A9 FANE L8
FY Aol AAHCR Ao GF-L AR ¢S
Rojt}. w2y $gAEe) AHF HLA44 wol
g en A S FHAQ NS Wy (Bhe 28
A 97 e BEeolghy Bl ofgr.

A€ Bl 842 Hoss] A 717 &
FUIE FAHSE Ao AR g2 dsiA 6 &
o] 84 A¥E 3¢ A= 323 2 (B
5-4y ).

D d44e 244

H 83449 3B FANAME Tape/FA] (84.2%),
CPU (75%), 22 E4j| ] (75%), DASD (73.7%)9] &
L2 N2 Y Yol +F o4 (5-Scale ToA 5
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{Table 5-4) Details about the New Method

GIO|E MIE{ OutsourcingOll LOIA 7171 24|

=

80 M

()

of BBt 017

A5 H & H) & v 8 37& 3129} FF2e A ALe]
& ) A3 9 A olafdly] | HulasyFE | 771Gy

717} 44 k] %7 3o AL+ A ki Az

— T

CPU 2 % 75.0% 55.0% 50.0% 30.0% 35.0% 35.0%
RE 20.0% 35.0% 30.0% 35.0% 25.0% 25.0%
GIE:3 5.0% 10.0% 20.0% 35.0% 40.0% 40.0%

DASD 4 73.1% 63.1% 36.8% 15.7% 31.6% 31.5%

HE 10.5% 26.3% 36.8% 57.9% 21.0% 31.6%
uF 15.8% 10.6% 26.4% 26.4% 47.4% 36.9%

Tape/ % %] o4 84.2% 52.6% 31.6% 26.3% 26.3% 10.5%
BE 10.5% 47.3% 2.1% 47.4% 31.6% 47.4%
a§ 15.8% 47.4% 26.3% 26.3% 2.1% 2.1%

-

Printer 5 42.1% 47.3% 31.6% 21.1% 10.6% 36.8%
HE 52.6% 2.1% 26.3% 36.8% 47.3% 26.4%
u & 5.3% 10.6% 42.1% 42.1% 42.1% 36.8%

2 E 9o} 5 75.0% 50.0% 30.0% 20.0% 35.0% 40.0%
HE 20.0% 40.0% 55.0% 55.0% 45.0% 45.0%
g 50% 10.0% 15.0% 25.0% 20.0% 15.0%

HoAd R 14.2% 21.5% 14.3% 7.1% 7.1% 14.3%
g 64.3% 42.8% 50.0% 57.2% 50.0% 50.0%
0§ 21.5% 35.7% 35.7% 35.7% 42.9% 35.7%

AX g & 63.1% 49.5% 33.3% 20.7% 25.3% 28.8%
HE 27.9% 37.8% 39.6% 47.7% 36.0% 36.9%
kS 9.0% 12.7% 27.1% 31.6% 38.7% 34.3%

ol 4 = 4:9-FE Ad)ojaty G A).
e} Printere} Rdjdvle o] ol BalA W 7}
7} 94.4%, 78.5%7} BE o4 ozt Sy A
AL ulg2 o) FHYANME 63.1%7} ¢4 o]
o2 §HEt v &Y FHAANN L 3

T2 AUSE Y532 U

2)u 449 £94

v &3 9 £ Aol e AT ES O (75%), &
thdu] (64.3%), DASD (63.1%), CPU (55%), Tape
/33 (52.6%), Printer (47.3%)2] £0.2 U E &=
A oldor $RESAY. AANHA ZAN

49.5%7t §-4 ol 873%7t BE ooz w3}
o FY4 A E FHHE gL 582 A
Ase & 5 ek

(3) FFAA ) v AL AW FI1 7

H 8 E AR FU)F e FHedME CPUTE
EHAY 50%7t +5 ooz $sgon HA
HozE 333%7t $5 ol 4o, 72.9%7 BE o]
dog gHste 401U T4 v ¥
WAy oz e Prhg Akt 53] $EA-EC) Printer
o ROl AN & 47 57.9%9} 64.3% & BT o] o
St AA WA 72.9%0 vigse dHoz
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x

o kg WA oA SRAY} RrjAm v g
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