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A Study of Query Processing Model to applied Meta Rule
in 4-Level Layer based on Hybrid Databases
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Abstract

A biological data acquisition based on web has emerged as a powerful tool for allowing scientists
to interactively view entries form different databases, and to navigate from one database to
another molecular-biology database links. In this paper, the biological conceptual model is
constructed hybrid biological data model to represent interesting entities in the data sources to
applying navigation rule property for each biological data source based on four biological data
integrating layers to control biological data. When some user’s requests for application service are
occurred, we can get the data from database and data source via web service. In this paper, we
propose a query processing model and execution structure based on integrating data layers that
can search information on biological data sources.

» Keyword : Biological DB, Query processing, Data integrating layers, Meta Rule,
Navigation
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Fig. 2. Conceptual biological hierarchy in abstraction layer

(a8 2)°A Bio_Objecte € A& do|E ] tigt 7]
A5 % (data type)& Zke AAE A=, 71E HH2E
Gene, Cluster, Article, Locus, Nucleotide, Protein,
Model, RNA 2.2 7A€ Z jdle a2 A8 5498
Fds] A% £4& Zeth ol& Al 408 Fan,
Gene 7HAE Gene_ID, Gene_Description 52 7} 4 S}
o} B sRelae e EAlshs 40 9 B] wli
(ZF2)ol M= AEHA BdskA %3k, dlofe Aol
HAE A AE dlolg] Aol Az AR}l TEE dlolE
AT IPAIL, o]F Y #olo d9oz AHedr

AE vole] LxdXE HolHe] §A4) wet g 73
o] #AVo] EAfEH, BE AFTRAA AREShe HAl 7]
HAGL 571R] FE oz Bold 4 qlrt.

<Is_A BAL AL AZTZ 3AX AsiiAe £4

£ 391 A &3] A" 5 e, AAAE

Apyle &4 HEet A9 $4 AEE T3
* Consist_of ¥AZE AE AZTZ Al F7A
o] 498 23l NS AEA AT 5 AT, A
o] Ao AFeHA ghon wEkd &4 HRE 71
o AMgRH}
+ Association_with @A4-& AN E B3 A%t
39 AANE 7S glen, BRE S9MANE AN
g slute] @9l FANAE EHE + ook vt 8
AAAE 718 P8t gk
Supported_By #AZ-E A} gieA] B4
o] AR E 7HA ok 3, Al ANsl | 74
A4S YL
+ Has A AL Z9MA71 7H 4= g 7494
o] 7§9) Al¥sl ¥ YA (element entity) S 713
= glon, A7} 7HAof Bl BE TAUAE BEE
Zae 9t} Association_with B4 Has A &
A4 T3 FAE Association_with C Has AS 7t
Z318], Supported_By #4433} Has A 449 ¥
3 WA= Supported By C Has AZ 931t}

(¥ 1)& & =Rl Agrs 28 (BioDaMo) 3} Wilkinson
(5)e] Alket ZH(BioMOBY) 71| #A BEE vlmdh g
olt}. 712 AEAETE B o BAA F¥S e &
Aoz FFstogM AE dHolert 7e 54 oniA &
A BAZ FAToEA Rt BAEH ] 7Hs3Ic

H 1. M2 clole{2golir 2K [
Table 1. Comparison of Relationship in the Biological Data
Model

BioDaMio BioMOBY
Aol JHAIE
P Is A ISA
RIS FAe4 Has_A HAS(1CHn 2
) B8 Support_By HASAICHT 24A)
WSSy e Consist_of =3
_ - ™ n U2 #e
BT TS -
ST B Association_with HAS

AR BAE AR A8E &4 FAE 71 | A
&, “Pseudo Cene 2 AN &4& AGwATh
“Protein’ W& “Gene” A2] B8 £4 & A2L fHoe
HBE 2 2t 4902 R3] W29 Consist_of #A|
Aoz ZHEIT FPTATAE v=A] 388 48 7
HAE TEY o) AHgR)

tlo



stolnal= wlolgjuol A Fte] 4TA FHolo] AFTFRAN HETHL 4T Ao 3 dd AF A7 129

3 de|AHolM 2E: REZX| 2olof

BE dlolg] 229 W AA AZ doly 429 WS
Z Ao Ay A8 dolg g ez H a3 7t A
£ floje A& PEE 71 A|Ex % R A
2 28 ARAEE 71 OE Holy Ax igo 2 sloy
%A (hyperlink) & %3] 94 #AE Zet)

(B9 1) BE dlolg 22e] WY

M2 HolE 2AL BSE Holsiol, My 42 Mo g Sas
AolEoiA THICkO| Bis Me oy Bl 18 Jixl ApleR
2hafsict GenTest, MMDB, 1, GDBE M2 tloje] 20
EXfsts DR HOEMOI: 0JE0lc) M2 BOlE 2a0) dls
it Zol Mepich BS=(GenTest, MVDB, OMIM,
Locuslink, PubMed: GeneBank. UniGene. Regseq, GDB}

(29 3)& A% dlolg] Aazte] 43 d3AL gl
HAold BAS FHH R LEZA #ojo] 718t Aol
AE dlolg &2 o) on|A dZ BAE TSI 4
=E(EHE 713)E AR FEE /I ol & A|ES
ejujahs, 2zt dloje] a2 e 35 92 WA E 3435
3, B A (information link) &4 ©E AL dlolg
A 7o) WS 7RI,

I8 3. =X 2folojloiMel vR Ao Fx
Fig.3. Navigation Structure in ontology layer
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Fig. 5. Connection structure with super-link and bit-link
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Fig. 6. Query form on the BioQL query language
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st Aojo] Az2] BEL Y Aoldhe 71at 53 23 4
$BI=E Fojolg Aloshe 7|50 a7E). Aejojolr] ALg
He 7 dojeis A7 § #3E 7teg s ot =)
Qo] ¥7] wjFolct.

(18] 732 AMgAL Aojel] el S HEE 4] 93 A9
e AAE TR 5% AHEA AR e AR HE
E 2 735 AA AR QEiH0)AE B8 ARSAL Feo] ¢
3, AlzgleiMe Aol FejHQuery Manager)oll of3
BioQL #29] Zejolg EA3t.

Zojo7l BioQL 32 wE3IH BioQle HTIA
(Rule Manager)o] 2j3] A48 vuiAleld 728 2& g
T2 (meta rule)& X F2loz dejolr} gt £F
FEEe Ao Uela g8 AgAQ A4 (heuristic
knowledge) & T8 AMS3le] 283k} Aojgelxly} H=3)
¥ ZelolE Qe waTeRe] ojs AR wigdE Ao
= ZWol i3t Aoy EWE APt A=) v (System
Mapper) & Z42}e] A2 Tl 2852 5 9skn TuUEd
g o AMgRh oldt BF £UEES 93E71(Web
Extractor)ellA] Aelds) Zdol gHz7S U&= 4E
dole A~8 a7%}
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Association_Path(GenTest*OMIM*MMDB) ¥4+
dolHaazte] B2)d AAWAE AHE7] A% o)Al
A ARl AMeET. Foeadd uet Aube dE B
= N-Diagram® W¥E ¥¥s= [-TableZ 7AEC}

N-Diagrame A% Hlo]Q dlo|Eiiel ¥ giigo
ARER AT Z(structure) & FAITE (Query)ol] diFt
N-Diagram A3= (2¥8)7} o] vju|Aleld P39}
AE NQ AFTEE 7Y

a3 7. Eelgdrx
Fig. 7. Query execution procedure

52718 53 2EZA MR 54 Holgia
o) tigt vlH|Ale] A 2ol AaETh 2] 43 Ayl 99
(extension)@ WX (intension) 2 7A€ Q& A2
29| dloje] AAzte] oulA Aol BAE FHm
WEE dlAlolAE B3 AE B9} HolE F4]9] el
&3 222 FHE 029 Ao} "Query’ S AMEE
o Ao $FYPHAAE LA s

(Query] GenTest Ho]Q Ho|8d2dA  Locus?t
"IMJE_B"°]3, "BRCAZ” & 914 "Brca2-Dss1-Ssdna”

T8 8. Eel8Anl: N-Diagram
£ U=l Y 339 vlA F2E FAsE Fig. 8. The result of query execution: N-diagram
(Query Expression) (8 9)¢ I-Table2 Aol @ Protein ¥

iewel Ui HEE AS
RangeOfContext GenTest G, OMIM O, MVDB M Structure View<l t&t FHE S5

PathDB G'O*M

Where G(LocusiD="IMJE_B"),
M.Structure(Description="Brca2-Dss1-Ssdna”)

Retrieve M.View

0] (Query Expression)€ 778 #zlzlol 28] wel
THE A4 o2 2 oz Wddn

)
i reeermrervorren}
[Svuctms Yow n00 " [Sructne o s Rash) 1

) vasks: Bamar 2] orewing: (A Rom 1}

(Bio QL W) [ T —
J8| 9. Eol8An}: |-Table
Fig. 9.The result of query execution: |-Table

PathDB  GenTest(Locus)*OMIM(Locus)*
MMDB(Gene. Nuclectide. ProteinSequence. Structure)
Association_Path(GenTest*OMIM*MMDB)

Where  GenTest.Locus(LocusID="12190",
LocusLink.Gene. Nucleotide. ProteinSequence. |V g 'E
Structure(Description="Brca2-Dss1-Ssdna”)

Retrieve

LocusLink.Gene. Nucleotide. ProteinSequence. 2 =AM o] 2 dlojEd thd o {39 v 3l
Structure View : £ WAL EB3) A solnels P29 vole dlofe]
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