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ABSTRACT

Recently, users who want to be provided mobile devices, such as PDP, PMP, and IPTV connected wireless internet, with multimedia
contents are increasing due to an influence of multimedia contents. In the paper, we propose an efficient database design method for
managing mobile multimedia services on home network systems. For this, we build relations using attributes required while providing
multimedia services, and then design a database. Specially, we propose a database design method based on normalization theory to
eliminate redundancies and update anomalics caused by a non trivial multi valued dependency in relations. In the experiments, we
compare and analyze occurrence frequencies of data redundancies and update anomalies through query executions on the relation
decomposed into normal forms. The results reveal that our database design is failrly effective.

Key Words : Home Network, Home Network Service, Database, MVD(Multi-Valued Dependency)

.M B AAH 23 AT 5 3z, dEAtel FexE dE
o] Welntio] Aulxa Ao F747k8) glol 7HE A€l
JEjlelo] Zelze] Gatdel A AWM, A Aelshl o8 & alvke UL s

E’_H}Q‘ tufe] 2% S8 HEv|T]o] qu]AZ 4 7E) & Lﬂ_é"uow dolepiol 22 BEF ATEL
S Agael a7k Zdsn dEww o, F UEAD 8 7709 Wgd dolehols A awl
1FI‘MH el ojrjojdel. @A T A u kst AR 7bE 71Eo A Ak dloleket b
A0d Rerdel 2uaE 484U ey A7) 9 ANEY $EAHE B, Ao, 2Fsed P
AAZHE A AE AFgPentd, 7 A sojgtct. 7171 F4le] cdlelebwo] = Bt tiupo] At
ZE HE o] *151 £ FUEYA ¥d HE|mjcle] = 2 % dojeiol~ HAE M 1
e esrese, WEHIel Musg mddon w4
GHEAROAREIAL £ SRS A S g g md WA § MEAE ANAE 9§
Sty vy o £412 cholels 0|83 RE Halat A% 800l 48
@A E A S S A E A S ary g = FEA 7B AFET Ak oleld FA A

)t AN T fHAE A SN2 AT 94 i ‘
42290074 490 oL AALghE < o007 69 18 dEjvtie] MRAE g dolHuel~E oxel & ouj




616 ZEMel=teE 2A0 H14DH H

P T
B P007 10

4oaaE 3 EASE AANS adskA ek, Py A= & HEYaY & g zoa geuule] Au) s
] ! Aot Teld dol B E1ke] vt ol Aofstaa sl

A9 1. SUEYIM4E 2% YEYE Qzets 7w

B o] (o)
[la}]o]f;_’;] ]z}l whoko] I @ sir). o5 ugs IT7]we] HEso] AuAg #FEats B3 4
BoeRo] mAe M) AFgA AW AZ FuHo S ekR 7 el grobd J)7)7h dEY AR 9N
A3 s8] Huls g F owAeks doleks mage 717 AL e TohdA gar Bt qulss Aye
Z gl PHe Ackels sl olg g8l Az g T S HAE A
Q5 ZHtol A A gu= HEu el Ausek ool A& Al 2. Helulo] A A(Multimedia Service): %114
& 2ue cluto] 2o A FE = AU AZ FE ¢lo] wyld e B ol 8eto] TIEe] thald WEZz s vy
T 9 A 4 AFEENF, Fourth Normal Form)[1, 2, 3]7] 2, age, ore A, efydeldn e e ut)e] &2
ghop dlojebol 2 tAkQlE A AEHLA gk Al 4 4 dzg 7149 TV, A5FE 59 §54 tupo]2d) 2134
2 BCNF(Boyce-Codd Normal Form)9) 7]#S 3= ~ = Aol
vk ol Q= vhA F4 A (Non-trivial Multi-valued & e 2P HEnte] Nuag algehs AF
Dependency)e] Ealsl#] ¢zt ol= /&9 £ ESA st AREAL 7hel HEA BEANR SEA Az} Qe
o 7|4 H Rt ot HEm o] Zux Aua w4 AAh 7HAN7IA SR, AEQAEe] HE FFEe
B dgtsto] A8k Sl "EMto] & HEYH A A EE s ofeldh S A9 HElviTie] Al
25 AFd 4 e Gkl wgloln) Bl AlEsty] 98 s vnlo] 29 EZ 2 A(topology)
2 widAE e AlxgoM A&t FA49 &7 7} 7Vs sk,
Bl dErit]ol Mulag 943k dlojehuo] 2 ] x}ele] (L& D& olefd A2 Fejo] o5 woju gtk & YE
wete] thE st e FHS AT HAMle) Ve TRE Wie AR eSS dda= &
AlelEglol(Home Gateway), #3td - dgx . ¥4 5 714
o & HESNA AaglelA Al vt Auas U B, AEI7S Aoletn] 4E AEA7= v,
Agetz] 3k dlojetrlo]~ gk gk ol 9} T EYR Vg0 27 ARy Sow T Al
sto], HEJut]e] Zelz9 Az £ALS A 7 AL M)A xﬂ"u&ﬁ B3} MH A AEREe] s
4, AN ol ZabHel dlojehule) 4 whewets e as dAsolgle], £ AolLgo]d Ea Zulv)] A
At of, Gl Tl Aolsl 934 W, ual Fel ke A
o REvel ANAg Ao Aesl AT del wag gpuaeg wie) 248 F AolEslels 48 Ul
Epdlo] 2 Tlael Al v F44(MVD, Multi-Valued o BE AN 2 JAZES ARYAolAS B Ay
Dependencylll, 215 1A% 89 Sl deleilol  no) yojgh mzese doize nudss 54
AR kS Aek ol sistel, Al 4 Ard A AgAE del dEAs 8 bHsun Taew
o diojeimjol s A7l 71E3 L, A28 Yutolaz wEmte] 2ulx AIAEe] AF
o AR AE A B S E(Tuple)] 24 dE% 488 = thakst AR Ag At (28 1)e Ajad TR
A aeelE Al Had AR WEE o yegg quag Agss aEY A9t Ba0
= Wl QR sl Add e Aol 2arE QlEY Amg o] &ste] dEuyoE F
Abgol diflol Al Al Al B2 wlojEre] TS A o] Au 2% Ao AFas dars sieh oA
A% £ ol wge B, e e e .
El[tol Mujag Algity] feiMeE |4 Heeoe] &
= mee PAS g 2k 2 e & el Hazh Age o HES AN AR Zuxs A%
Z)EARD Al A e op AEjul]o] Au] 2o dis) 4]

shal, HE|vClo] Aulze] ek & UES A dlole
sz Tl dstel seoldith 3ol HE W]

Al =5 9hek &2l dlojebmola 2alvl MAS Aok -

shat, 4gol A dolepulo) 2] AS ¥ gwHrbdn

S AR 5EAE F uesAdqAY Tay dre < |
AT v etz fael Al B o] ABg Wut), &

Homenetwork System : Multimedia Service
21 & UES3 AAgooMe Helojojo] ME|A
5 3] o4 A Aq
ko ﬂ.‘é‘ﬂﬂ /\]ﬁ‘?}% 1 ;TLchO] UH'?‘ L’}%ké}q. E‘ %% (1_'?':! ]) = |—'”§$43 A|ﬁ§:!0{|/\‘[ EE|D|E|O+ Mtil— ‘_FLOE

17

—



= e Zelz AMu|AE 233 rlnlo)

pad

<]
bz munE oA ARdE B4 B AeA7 Be

3 BUAT

2 gelAt F UEND Axgold] dolglo] 2 2
8% Q7 2748, ZBAQA 2900k WA deel o
Fae

31 & HEYZ AABM Hjo|EHHOIAS 2BFF ¢+

E UES A A2g T ARV ERRE WYY
v oy 4rg aRHor A & s vlolekoj
b, dlojgtuo] ol AgH GEE ol&ate] FAEA, LA
Ag, AR 23 §F AHUE T3] Anix & 5 gle o

RO FRe B mages (R G o
B2 AHgdte] & vlE

%%3}5‘ UPnP(Universal Plug
s Jlm[lb]vo I 7o wEY
o] ¢ i%O]L} IBIR=, Jﬂ% %%fﬂ 71717e] YEYH Ak,
o #Eshe]

-Mgz SEREEES

g2 Azdelq dolepilol AE BEW AT
as g 71719 W5 delehuols w2
dabd 4w b 1S wass dolee
SHAHE B, Aofshs Wae] Yol 2ol
of Az AEA WAE S A FA JuE Aol
sol ol A%, A, A4, #el eh7] 9le) dloletule) 22
g3 Adi gelth e B gt § Eda
Azdelq wEEtel Zax AuAE AFAS] A% A
82 F49] dlolehulol s TS Ak

“‘
G
jg i

r*r

32 & UERT AAHOIAM TEXQ A7[of MA| e o7

ool 24 F UESZ AIAEE A Au)a A
23 a4 Q= dofe AelE Hate] F2 2700k Tl
S FAAeR algeior vk ARy AYvke FE(tuple)
ol A FEE Arur Al o4 7P FE(spurious tuple) ]
TAE A BE N8 &S LEH‘“ T Atk 2
A F HESZ Alagedr A7lvkE 48 dye

ATk ey & ERel M FAAQl AREA MuaE
FE glol AFstrl 98 oA 54 (MVD, Multi-Valued
Dependency)S #|Ag Ast ¢l dlojebwo] ~ A}l w
FE At sAThE Hel VST THETH 424804 £

AL dolerwlo] A TiARQlel| Habed wmathE ghrl

4, HEIOIC|0f MHIAE 9I8t GIOIEHH O] A CIX}ol
B A LS o gohe gk Rt wuk
s BEvtle] 2Has AF00] flehel, Hu)sdl o

}\

# AN A%, A4, 44, we @
7t Baste e 77 4
sk E zﬂo}ﬂi B A= 4
ot AgE o, AA eTEHE RE -
Zole] =& doletslo| 28 FE3ith o] o, HojeH|
T F dEda ARIAY HErihoe 24
F7F Efshegell wheb] AFold Av|vkm AA
2 g ME dEuHo] AAee ZHzE
*%ﬂl g g Alwe & 5 e dErte] 2k

Ao dloletlo] ~E t]pQlgitt. dojehuo]
*axl Au| 2ol A o) #go] 7Hedtth

& HEYA AEaE °lﬁo}~ AR AR e Eaetd o
dhe] 252 HErHe] 2Hlzg Aledy] fsete], AHa
of e AEE A, B A4, de] & 5 de doje
ojz7F dgstrt. o wf tojeulo l“* & HEA AR
Ah dEvtol ez A 5, Foh ¥ El shifol]
e Aol iﬂﬂ}i AAE Qv 2 Wt HE] 1)
sl A

stopa bR o, A Zﬂ
F&3lo do|elH o] 2~
of A go| 753}t

4.1 clolEfslol2 74

wErIte) Aulas @ doleulol st Adrtel A
R, 5okl tluel, tulels ¥ 7k Aulz, BEulele} 4
Wz olge] %t Anso] ARG F UEAD Aado]d

AH&2kE PDA(Personal Digital Assistant)Y =E&3 728

1

ke mokel vl sz WEEltel qulag AR F
AT ol 913, AEATE el wEnlEe] Auag A
Fu7] $lek ciufe] s el AMM_DEVICEe] 273th 7]

BI)(Primary Key)2 & UEY=Z olo]t](HN_id)$}t tinfo]x
oto|t](Device_id) & 7}A)9, tjulo] 2 o]&(Device_name), Ul
nlo}229o] AEf(Device_status), H|U]Q.9f Z& An)z o]
Al Ao s tutel 2 # Y E(Resolution) RE 717t}
OWNER_INFO © AR&Apo| #@8t HBE 7143 9l e_?’ﬂ
oldolt}) oS FAe dELHERE AFLAT} 43
dil) S EYA ofo]o(HN id), AH&2} oFo|t](Own_id), /\}JC-L
2F FEERIUSON), AHE2L o] 5(Own_name)& 7Fc) 7]
7)1 HN_id# Own_ide]th AF8-abe Apalell Al Fofgl of
oltjg MUl AE o|&3tBr R FHITE I JRE ol &3}
of g AJE T H&EE a4 4 drh
DEVICE SERVICE® 7} tlufo]z~ 7FQJgh AMu] 2 B}
I ALE2E deolet g TR HHo]H e Ser type 2t
Hpo[ oAl 0] &8 4 e AMH|~ By ofugt} /]
715 HN_id, Device id, Own_id, Ser_type©]t}.
MM_SERVICEx= HEv|t]o] AMulx o] gfodef 3k &
fo]do|t}, ol e FAstE EYGRER AplA HE

‘ﬁIL‘EE



618 J=2Mel=2l=2X D M14-DH HM6=(2007.10)

(Serial_num), WEYZ Av]2a AFYA| ofolr]9 o] F(HSP
_id, HSP_name), 2= o}o|t]2} o]&(Cont_id, Cont_name),
2= AFUR olo]ltl(Cont_prov_id), Z€z #2(Cont_
type), ©$1 7FA(Unit_price), ©(Unit), AB]2 A|ZAIZE
(Running_start), AH]2 o] &A]7HRunning_time)& 7}LD}
7| A ZFATE, MEs o] &8 TE AGE I}
A7, A B9 FoE T b #HP A
7]Tﬁ ofulsh, Auls gl v e, orje s g
TEE 4 9rd 7]RJ]= HN_id, Device_id, Own_id,
Serial_num JEHEEY g0z FAHL
(19 2)¢] MM_SERVICE ##olde 2§ Z4A(Partial
Dependancy)e] &3] °L/] izell A 247+ (2NF, Second
Normal Form)[11,12]& wkEsic} zevh a2l 3% 38 (3NF,
Third Normal Form)& %F5elA X3t} HSP_ids E3)
o]3 % #4£A(Transitive Dependancy)[11, 13]o] 2A3s}7]
Yoty Al 3ATEES d#old 27nk RelA $R7
(Candidated Key)t} ol® 7] R go] ojyl o|ERRHE
29 g Y EA4s X - 7 & Z — Y/ wEE m,
ol 3 FEHAHU X —~ Y B &t Ferh o7iA XY,
Z¥= R OHEEerE{‘ R Xk Y Atole] Fe
H F454S X — Yo ol F713uH12]. MM_SERVICE
defo]delAle A (DI 22 oA F&HAo] Addnt

md

jinss o_>ii nu
lo o

3

{HN_id — HSP_id, HSP_id — HSP_name}
|= HN_id—HSP_name (N

& HWESA ofoltf7t HIEYA My~ JAHE AAFEE,
24 HN_id — HSP_namet= HSP_idg &8 o4& o

ot} o)k #Z& 33 F4A(Functional Dependancy)©]
EAEH, FA7F BAAGTE A8 a7k ALE A A A TE )
ﬂ} , ABlze #RAE [FEAA 22 FRE s o
= ‘F—ﬂ ol#] gt o] AollA wAlslE 7Yalo)id #alo]
o wrebA spte] HHlold S AR HeoldER Rt
o fxﬂﬂ RE T FE5EE AAsF St

(29 35 (242)9] o] MM _SERVICEE Al 3%
FHos sl & mgelty MM SERVICE: AR A
Hl2 AB HN_PROVIDER:E UEYR Muls A4
45 MM_CONTENTSE HEln|tjo] Selzo] 23k )
2ol A Holrt, MM_SERVICEZ o] d 2] 9] g7]91 Cont_id

l'N 4> ofN

1r

f
“J»r
i)

o O.\.,

MM _DEVICE (HN_id, Device id, Device_name, Device_status Resoiution)
OWNER_INFO (HN_id, Own_id, SSN, Own_name}
DEVICE_SERVICE (HN_id, Device id, Own_id, Ser type)
MM_SERVICE (HN_id, Device id, Own_id, Serial_num, HSP_id,
HSP_name. Ser_type, Cont_id. Cont_name. Cont_prov_id.
Cont_type. Unit_price. Unit. Running_start, Running_time)

€ UIESA0|M2| HojEH0]A A7[0

I
o
=

MM_SERVICE (HN_id_Device_id, Own_id, Serial_num, HSP_id,
Ser_type, Cont_id, Running_start, Running_time}
HN_PROVIDER (HSP_id, HSP_name)
MM_CONTENTS (Cont id, Cont_name. Cont_prov_id. Cont_type, Unit_price,
Unit)

(J8 3) Ml 3Ege= Fust & 2ol

MM_CONTENTSE&

23t Yol Holqe wEe

= 7‘(:! a9 A=
18AIE P A=ARES Ay, o9 ve 2]
she olgd F44ol AHYOBR A HFEE HE
oAl 3RS Wt i?’]U}T—. o] F&HAgo] AA
o] 2 AHE WhEse 5 Y+ drh

42 cix| E540] MAHE dlolEto] A CIX}pol

A7 A FEAN A-AE vojee] 2 ] zlelof
EHGHH =989 E]r oy B2 AS geoded 44
z Xﬂg}:}—ﬁgi% 7HATh £ Ao
o ATEHe HElnY
Z424(MVD, Multi-Valued

& fagl g oo

AbEALA A AT ==
1l ] o}, Ee F&
FH(Update Anomaly Problem)
T 9tk ol g

A
71gke] wlojetujo] 2 T

H

uet -

1~ ‘[ }’)‘
O)'
‘E

lo

[l
FH

ek
'

i

-

X

< e

wn

o

v

o
40 M Ay

v

o ool
L0
jus}
S
1>

0_\,L
ot
e
N
2 L oo
s
'1r£1
oﬁio
-{OWJ

L e
i

)

o ?i
_]

rz Jq -
o>‘

2olS Alorait}.

A 4 A (4NF, Fourth Normal Form)(1, 2, 3] BCNF
(Boyce-Codd Normal Form)?] 7]&& E36t= A7|ntg
oln] 9l thx| 44 (Non-trivial Multi-valued Dependency)
o] &AeA] Ferh ol A7|nf RY Tz F44

2 othx 245459 dge Fg &, FE wEsls RY
RE ol daHAdgM dyste S d F44 Te
o3 $45459 @Ad A Fob ook kel Fol g
AAF+e] 25 9n e tAFEAY X —»&7} EAE o,
X7F R9 79 7](Super Key)o]™ R& Foll i A 4 A
49 ‘]E]r[ ] 047]1 R& E"ﬂ'ﬂ ol ~7|vlol,

EE XeH Y Atol9] oA E4A
& X ~»Ye 7&01 mﬂ PE} oA 54, 2, 8 14]e &
deold oA Al HEFE 1Eo] HHGL T doft
ok Heo] A A7)vp Re] gele) o]y S rola} &
), rofl w5l tUX] = 2IY]IE HEshe ] =7 &}
@,q<mﬂzgeﬁ§%7w;f7ﬂ1vat%+maHw

AL EA B OFH10L. ¢1714 Ze R~ (X U Y)o|th,

L

ﬂ rz

:(ﬂ ox

\HE

o

t3[X] = t4X] = t1[X] = t2[X]
t3[Y] = t1[Y] and t4[Y] = t2[Y]
t3[Z] = 12[Z] and t4[Z] = t1[Z] 2)

b

X Y7} b i dol o X — Z7F e, Y
ot 72 Mz FHES #Alolth o] W, X7t Yo} ZE oE
A4 (Multidetermine)+th 2 @éd, X > Y | Z 7ol
Foledh flel Aee, Xel o8 24He Yise oA
Xell ofalMnt 2=, Rel YnA JEYREES 79
grEde Bglte AE Uehdth webA Qo9 T R
Zol e Y ﬁk% ZeAwE Fe Xghs 7hAgE e

= el Wl ol YEES FH3lok .
4)e] DEVICE_SERVICE "ol Mol A



{HN_id, Device_id} = {Own_id | Ser_tvpe) (3)

sio] mopel outol 310,
o, ciupol 2ol olg 8 & 9= Helmlrio} Aju) el

Q@A mde, 2ve 5 oekel] de] Al F540)
. ol el %A olys] 54 o E2 eS|
& ool 27jvie] EARE, FEel W@ Aol
%~<>1 g A1, Gelolie o7t gerd &
Sof, el muel tujolze] ARE A
m R, ARE e Auls Bz SY4e

A 2 gl RES Aol i oY €
o o) WA ¥ o ¥ telw o

sb o AHgAE HL & e
N
;N

e ml mﬁ

iz} rL

e

o

d
(o5
1
:10
2=
ol
ol
o

ﬁd
_,E
L3
Moo
_f'-'i

\'\
_v_
=
_Q
)
o\

APAE 47 Hrh LH 448 AA
314, DEVICE _SERVICE®} #& lenom /\ﬂu}
3 e Al 4 AFE ke dle[gpo] s A A7

)= ol DEVICE_SERVICES #l 4 A7
Rag Aolrh. Fpel
3o,

2 wEae Fael A

S u o]
ol 4 (% 22 4

ol A

s

o=
L
be o

ol
oX,

DEVICE_SER_OWN

= { HN_id, Device_id U Own_id }
DEVICE_SER_TYPE

= { DEVICE_SER_OWN - Ownm_id } (4)

Ao vhx 2449 HN_id, Device id — Own_idg 7]}
o7 Bagk Ao 7 By uRvhd 29 (Nonadditive

}. (2@ 59 o] DEVICE_SERVICEZ
o)L A 4 A8 7)eke] DEVICE_SER_OWNZ¥ DEVICE_
SER_TYPEZ #o] oz Hajatel, vz F44d¢] #7150
/qx]— aL /]—0 z4ok ) {\_]o]/g»il J] 5L )\ 1:} Xﬂ Zﬂ 4z4
TFae uEateE dygolde BCONF(Boyce-Codd Normal

A 5ATFHN0LS 27 vs Ao ~7|vke wlR7bE %

DEVICE_SER_OWN (HN id, Device id, Own id)
DEVICE_SER_TYPE (HN_id, Device id, Ser_type)

(28 4) M 4 ZrEez Fgust 8 ol

Set 1: Guen: SELECT * FRON MM _SERVICE,
Query2: DELETE FROM Mh_SERVICE
WHERE HM_id = "HND2',
SELECT ~ FROM MM_SERVICE;
Set 2: Gueryl SELECT * FRON MM_SERYICE,
Duery2 SELECT * FROM MM_SERVICE,
SELECT ~ FROM HN_PROVIDER,
SELECT * FROM MM_CONTENTS,
Set 3. Guernyt: SELECT * FROM DEVICE_SERVICE;
Quen?: SELECT * FROM DEVIZE_SER_TYFE,
SELECT ~ FROM DEVICE_SER_OWM,

(I8 5) Zolge

HOIAM Z2Bh

SEIOICI0f MuIAS 2Tt A0l HIOIEHIONL EAH &2t 619
o waE S gAW Al el Deloly 27n
MR 2o BT & oAb A%, nEEas el
s 4 ok AA A 5RFES ol % oele &
54 Aotxoly AN £AFEYE TesHE F9E
cEo %D deeld 2olvke 2l BH4E MR
94 orz ¥ wgdAt Al 53T73L AEdA 2
ooz 9) v F44 ATY EE A%zae e
gus, Adsn g 4y 938 v gers

C4aAt ad@ mesidel Auzssl FAA A
%8 dlolepalol s Tl GHsl Age] st
ok A7 Sl AsE oA ol g A
o) lojebs 27] #1314 MM_SERVICE delel 2k MM
CONTENTS eloliie] 2918 +asi} F5& 28 4 4

40

t} ol¢} 22 dolets &g3td, dlojetrtold(Data Mining)
[5]o)t} Abgkol Al(Context-Aware)[6, 717152 A4t A}
A7} FE adatE Apjag dfge Fohin B4
4 olth, w3 g A(Triggen)[1815 #&3l, 54 olHlEM
Akl x—r°1 HRE AT F i AR FHY 2

-
ez AUlAE Tbsdt Agae HHA Ava 2
of el FaAsts £EHQ

4 2uw AuzE TR £ Ui 5EE A

870 753l 4+ 2

2 ok 27nkEe QoA e
oyt FHeo WANEE Wuwstuz o
= 4ol A AFE g Brd=

npEe) gojAnzA et dolekro]l s A
5 v, ¥4 sl 4¥8E CPU 320 GHz
v SQL bOOa H]O]E}Hﬂol el A 2"E ARRE)

FAIIE g o] el

gl 7—33}?_ Oéﬁok ki °}7ﬂ 371 ate], 7 Ao} 43

o] Fel, DBMS wWi#& 2713} s

51 &9
B oeRoldt 48 A8k (19 59 2 A A
A9 A AHEHG

o
52

SET 1& EEMEM a2 deol el dojelE A
Aek uf sk PAolEANS HoFE dojse HY
olth, Awiwl AoloMe (¥ 2) MM_SERVICE 277}
gelo] Aol A SELECT d4t& Fasto] 245 dlo]etuiol
2o el FEENE Holu, FHA 4ol DELETE
Axg g, AU ZodlA= dole AA F, O
SELECT ¢14te 53] Zej4xE nshgi}

SET 2% dejult]e] Aulxs deo]idel] EAfsh= 53
A RoF Aome) Holvh A HodM= (1%
2)¢] MM_SERVICE 277} @lolols SELECT <At

=
I8

el
=



620 ZEXM2IHAT=E XD M4 DHE M6Z2007.1

TR, FHA Aol

(7% 3)2] MM_CONTENTS, LAtk ARG i BE g Sl iz 29
HN_PROVIDER® NMM_SERVICEZ E#¥l 27|n} eyje] W AT vasty] YA, "Ertio] Anla gl v}
Aol M SELECT $141& ek}, 5 Y] #=E5 #yo] A F7IA I
SET 32 tjnto]zel Auj~ o] Hel EAjsts dlojetio] 0] Z7)3= A=A wet 24T glo
A% wolFi Aolsel Yotk WA Aol (3 th ¥ =Rold AYsndg st LHo] gue A
d 2)°] DEVICE_SERVICEZ:7]v} &go]o] 4] SELECT ottt R A4 Adddolete] gid AL Frp
AE FHste, Fuld Ao M= (28 4 DEVICE. & g
SER_TYPE®} DEVICE_SER_QWN=Z 23a]3 ~7)n} el
o] doj A SELECT ¢14+8 8%t} 53 ABZD 9 24
(1% 61 SETIS dolsd ABEL melth (13
52 H|O|ElHo] A 6la))i= MM_SERVICE ##old|A dlolele] ZEo 7,
B 2482 JtFdlolElSyntactic Data)E Al438)o] &) HN_ID7F ‘HNO2'Q! AHgat ARE AAE of wagah= 4l
gl & UEYa Ax" Ao YE gltjo] M) 2o ol #ide RojFth gk, HN_ID7F ‘HNO2'?l & Y Es9)
@A Holeh EAlad 9] WEel AR @ 7 F 2 GAR ol8she 48Ae) FEo) AW, F v
2 Yoz At Aot ddE BE oA Abd g (19 6(h)+ Query22]
SET 2¢] #oJ g = dlo|Ebulo] ~ 1/] o] BEAS doleds g olulg WAool AT Helry A4
AAs7] flel, Aulz ol Ao Al FEe) £71 4 8 16, o ¢ Hojetue] 0] FAXSE AT 3 vo]Ehuo] 2
32, 642 2aolstAl F7tskE tiAlzbA 4l ]E]r dé}% A 7h el s AR AgEohd, g e dny
HelTh SET 39l Augel el 49 doleh shhel  Aske 22 & Qo Hr
ol il el b da) U fe] mnpe) E”}O]*ﬂ E DS SET29] Al ARES Otk (1¥ Ta)is
By | Deiced | Owmid | Seidmw | HSPD | ENSPmme | Coni i Doiced | Owd | Seidmn | HSED | ZHSPmme Conid
il 20 nl 1 HEP HIBLRO | 06.05m1 B p01 hl 1 HIEP 3 HAURD 050571
B pol W 2 HIGP 3 HOMRD | 0701xs =l Bl W 2 HEP 3 HAHARD 070195
H0l ! n 3 HNEF 3 HAMEED o913 a2 HL ol W EREE3 HOHARD 9 0 a2
i n01 1 4 HIEF 3 HAMSRD | 0605w B nol b 4 HIEP 3 HAHARD 06 0571
HHIL pol i ] HEP 3 HafaRy | ooz HL pl Kl 2 TR 2 HAHARD %.0e
HH2 o H 5 HIEP 1 | POVERCOM | 0602wl
HNI [21] hl 1 HEP 1 | POWERCOM | 0602w —
HHB o ¥ 7 HET 2 KT 01158
e ! 12 & HIGE ET 0115
(&) Fesults on Query #1 b Results on Query #2
(321 6) Set 1 Hz|Z@zt
H\"-ﬂ M-ﬂ a‘“—” Swl—'w'w wm WMW a"‘ﬁ —aé— Orghnal Relation e Decomposted Reh!bn]
HL p01 n 1 HIEP 3 HAMSRD | 06,0571 ::“ T T T A
HHO1 p01 hl 2 HNEP 3 HANARO 07 01vs g 12000 //
H ol n 3 HIEP 3 HAMSRD | 00021 3 f !ooee 7
Hl n0l bt 4 HIEP 3 HAMARD | 0605wl ! 6000 B . o
HL .01 n 5 HIEP 3 HANSRD | 9902 2000 -
- 2000 _.~A~"’f—:r~""¥
HAT . n 6 HIEP 1 POWERCOM | 06 0272 pr——
HNE 01 k3 7 HNEP 2 KT w 118 ° a 8 16 ELS 83
HE 01 13 8 HIEP 2 KT 00118 fumber et tepR
{a) Results on Query #1 (c) The estinated database size as the database mcrease
Vi | Dekeid | Owid | Sellmm | HWNPD Caeid
HL p.ol n 1 HEP 3 06 0571 ENSP an e HSPd Cont i Cont sane Cag prov id Cot apw That price Dher
HL p01 W 2 HIEP 3 07.0Lys POVERCO HEEP 1 06,0571 | Lomixnnly CPH 14 ROMAHCE 0 1
HL ol n 3 HIEP 3 % 023 , . - ] .
- v ” : p— oo - - 9902 | Reoltin (PN 8 Fods 10 2
HL p01 5l 5 HIEP 3 % a2 HANARO HNEP 3 0512 a3 Frird CPH9 Daree 500
HHE cm n 6 HIEP 1 05 22 18 By (PN 8 Bald 150 2
HE ol 13 7 HIEP 2 011
HIE <01 12 8 merz | oae | (o) Results onQuery #2 W Mys | Mo N D = 2

(32 7) Set 2 Hel&xnt



Query 1] 2948 ZAx}24, MM_SERVICE Z&olidel E4
Bl o)A 7‘34_%7\ o2 s AAd dHolety FEFAS Hel
v} (2% 7(b)e Query2e] A3 Az MM SERVICE ¥
oS HN PROVIDER MM _CONTENTS, MM_SERVICE
dejoldEr Yoz Hente] Idlzs WM
of *1“1-: FHEAA AA dlelEpzte] o]fF F&Ado]
otk (& T 2ol A 3¢ £
de FES dlEsta (2" 6le)elA &
Aol FAE #2 ¢ 4+ Ack (" Te)E (19 7(a)
g Tl A dejdat vhepubs dlojepdoj s =
: ek (2" 7(ene] A Azt 916 , w3l
[de A, A 3grd s Fald He
Aol Hl‘éﬂ T2 b 649 W, ) 193 7HA] EolERwl o]
FAsA Frtshes Aow yEEd ool
= BsEA g2 dolidel A, FEFE UM w
2 Fhy FE25 A Frhsto] doletdolxe] 277 &
| w&-olct ool watel, Al 3AFHLRE F
‘SH% geol e FHE sdstnr o] He] W] va) &
Ao A7 Fohstel uket 2719
o= X*XP 71*]“ 2 oAgke 27)up AATE aEH o A
A3 7ES- A].jlzslo L‘j_O]\:]_

(19 8)0& SET39 #9 #Aues Rtk 29 8a)=
DEVICE SERVICE %‘Eﬂ ol o EAlal= thrlEEd 0w ¢l
] S Helr) ey, DEVICE_SERVICE
& EVICF SER _TYPE® DEVICE_SER_OWN ¥
o= Faatd, Al 4 AFEe wHSHA Hof ol
FAEHELE AAT + Aok o] dde A wde

=
ZadH A g Ao

2

& 3 ol vhA belE A
o} (18 8z Query2dl HolFd ANE T3 L3l
deflo] el A FHEEYo] sdHS HAth (¥

(28" 8a)st 8o FAAAAR vevte FF 78 7}
FAY i HE o] Aol gl Fkel wel Wi
A7E golth (29 8c)e Ay waEd, (2E
o] 23] olMel DEVICE_SERVICEZ Yol & 57} A
Aoz Hay YaolMel nlal, & HuoA HET
Aol 49 Z7rds W, AW 1977A] STlee AS®

5
o
H
u
k o
N T 3o 10 g gl

o

= HERT ALY MO PHFY ZEDICIN MUAE 2B el HIOIEHOIS 24 get 621

dEgT T ool ohX FEH0R A% AN W
Ag7) flsiAs ALEAsH Aol B SRS £7
dlob szt ol Sl 2 A% Aol wejuto) A
Mo Eeini FES sl FRAYl BT 9E
oI 4ASTANE ARG By 2

Hokek ~7)wk MAZE O] £& Ao A vEe Bk
Addahe Ajke Al 41rd 7Ike] dlojepo] A kel

o] & WESLZ Al=gM A HElnrjo] Mulas AL

Aol A AFshF7) f1F A dekedle Holi, ¥ i

ol ol Absha Q= e 4gYE AFeh ek

o
Ty

2

2 97 § e Asddd degudel guas
S ZAHQ doletuol s vl et astdth T
A AgA AN S AYe] e Ans g9 F T
Bk delelE A%, WA A @ A g
olEbulo] 2% TIRQl bz Aolth olF Slstel A A
us eloldel 2AY F 915 o E54e wsu

A3t 3HNormal Form) o] 2ol 7jub & do]efufo] 2~ T]z}4l

ek Aokstith a2lu A¥E EFele] ookt HA¥E
nhEshis o]l B2 EAsto gy Aorst nhyle A
gAS dEatd. ddAE o2 A 4 AY 71‘9}91
diflojd AAZ} & e Aladgd Anjx do]ele
F2ES A ¢+ JdeE a3H9 welds worh &5
Fol i AA dolelE ddor S st agn
chorst W uic)o] dojete] ek AdA WS Atsha
FEA HARE Aotdict

[1] R. Fagin, “Multivalued dependencies and a new normal form
for relational databascs,” ACM Tans on Database Systems
2.3, pp. 262-278, Vol.2, No.3, Sep., 1977.

[2] Catriel Beeri, Ronald Fagin, and John H. Howard, “A

) Device i 208" S ” — s
2 "a_z—‘— Hi i Device i Ot & —+— Orgiral Relstion —&— Decomposited reldions |
HHL n 0l n Lt B0l 0l Wi o -
HHIL n0l hl Come p— 0 ™ < 1o
HL nol n ko pr— ol W S0l ; : .
L il 12 Jari HL 501 ks xy - —
HL no0l k2 Came s 00 f—* s
HL n ol k2 Tk = 40 ;
HL nol b3 S = 20
- 0 =
HHO1 n 01 k3 Cams
v Davice i Se. 30
HL n0l 12 ko o 4 8 16 8
H1 nol T o HNL nol ILrmber of househokls
HHL 101
HHIL n ol b Chme
HiL n ol
HHL nol o ko
HiL n0l B o
HHI1 n 01 S Coame
1 nol %; ko,
{a) Results on Query #1 {b) Results on Query #2 {c) The number of tuples as the number of tuples increase

(0% 8) Set 3 #z|&xt



622 FEMZIGSI=2X D A14-DHE M6 (2007.10)

Complete Axiomatization for Functional and Multivalued
Dependencies in Database Relations,” In Proc. 1977 ACM
SIGMOD Int'l Conf. on Management of Data, pp. 47-61,
Toronto, Canada, Aug., 1977.

(3] Carlo. Zaniolo,
Relational Databdsc Schemata,” ACM Tans. on Database
Systems(TODS), Sep., 1982.

[4] B. Rose, “Home networks: a standards perspeotive,” Com
munications Magazine, IEEE Vol.39, pp.78-85, Dec., 2001.

(5] Ming-Syan Chen, Jiawei Han, and Philip Yu, ‘Data Mining:
An Overview from a Database Perspective,” IEEE Transactions
on Knowledge and Data Engineering{ TKDE), Vol.8, Num.
6, pp.866-833, 1996,

[6] Dev, A. K, et al.
for Supporting the Rapid Prototyping of Context-Aware
Computing,” HCI Journal, Vol.16, pp.97 - 166, 2001.

[7] Hong. ]I et al, “An Infrastructure Approach to Context-Aware
Computing,” HCI Journal, Vol.16, pp.287-303, 2001.

[8] S. Hartmann, and S. Link, Multi-valued dependencies in the
presence of lists,” In Proc. the 23rd SIGACT- SIGMOD-
SIGART Symposium on Principles of Database Systems,
pp.330 - 341, 2004

[9] McCarthy, Dennis R, and Umeshwar Dayal, “TheArchitecture
of an Active Database Management System,” In Proc. 1959
ACM SIGMOD Int'l Corf, on Management of Data, pp.215-224,
Portland, June, 1989.

[10] Jeffrey D. Ullman, “Principles of Database Systems, 2nd Edition.”
Computer Science Press, ISBN 0-914894-36-6BibTeX, 1982.

[111 E. F. Codd, “A relational model of data for large shared data
banks,” Communications of the ACM, Vol.13 No.6, pp.
377-387, June, 1970

[12] E. F. Codd, “Extending the database relational model to
capture more meaning,” ACM Tans. on Database Systems
(TODS), Vold4, pp. 397 434,Dec., 1979.

{13] J. Biskup, U. Dayal, and P. Bernstein. “Svnthesizing Independent
DatabaseSchemes,” In Proc. 1979 ACM SIGMOD Int'l Conf.
on Management of Data, pp.143-151, Boston, 1979.

[14] P. C. Fisher, D.M. Tsou, “Whether a Set of Multivalued
Dependencies Impliesa Join Dependenc is- NP Hard,” SIAM
Journal, pp. 259-266, 1933

[153] S. Lee, H.J.Choi, C.H. Kim, and S.M. Back, “ANew Control
Protocol for Home Applicances - LnCP,” In Proc. ISIE 2001,
Vol.1, pp. 286-291, 2001.

[16] . M. Ahmed Al Thenevan and M. Zubair. “Enancing Jini
for use across non multicastable networks,” In ICASE Report,
No.2000-34, 2000

{171 C. Ellison, “Device Security:l Service Template,” [/PnP
Forum, Nov., 2003.

[18] Al-Fayoumi, Nabeel, “Tempral Trigger Processin g in the
Trigger Man Active DBMS,” Univ. of Florida, Aug., 1998.

“A New Normal Form for the Design of

“A Conceptual Framework anda Toolkit

s 8 =
e-mail: thdgPwn@hotmail.com
20073 sH o]z st
EEREEEEEE Y
20079 ~8 A Hwoizggti
=] o of 3ot (4] AL 1 4)
g Eof: dojrro] s A 2H)

e vl clof ol Ehule] 2, whol e, 4158}

% o 5
e-mail : yhpark@sm.ac.kr
1992 gt gaolsh 7 FE e ety
(8t4}, A1p)
2005 §=5 337l dAbsha(Fetubal
19931 ~ 1999+ ?51?1‘“}5"“?4 °J(ETRI)
EBAEATLG Mol g
20051 ~2006%d =487 AR EATFAE A,
2063 ~¢ A HHolA ek olw)at HEs|tjolsela s
Bk dlojerrol 2vhaf Al 28] G Al XML,

Telecommunication System

a4 & Ef
e-mail : jungtae_kim@etri.re.kr
200291 Charles Sturt Univ. AUS Bachelor
of Information Technology (&4}
20043 Monash Univ.AUS Master of
Network Computing(-& 8t A}H)
20043 89 ~% A FFHEAFEAATY
FH A 2R A e A7y

s o
e-mail : ehpaik @etri.re.kr
=1 1984%1 s el ehul 27 A2k (sA
SR SAYsE AxA ek



