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Improving Visual Object Query Language(VOQL)
by Introducing Visual Elements and Visual Variables

Suk-Kyoon Lee'

ABSTRACT

Visual Object Query Language(VOQL) proposed recently is a visual object-oriented database query language which
can effectively represent queries on complex structured data, since schema information is visually included in query
expressions. VOQL, which is a graph-based query language with inductively defined semantics, can concisely represent
various text-based path expressions by graph, and clearly convey the semantics of complex path expressions. However,
the existing VOQL assumes that all the attributes are multi-valved, and cannot visualize the concept of binding of
object variables. Therefore, VOQL query expressions are not intuitive, so that it is difficult to extend the existing VOQL
theoretically. In this paper, we propose VOQL that improved on these problems. The improved VOQL visualizes the
result of a single-valued attribute and that of a multi-valued attribute as a visual element and a subblob, respectively,
and specifies the binding of object variables by introducing visual variables, so that the improved VOQL intuitively and
clearly represents the semantics of queries.
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facturer, headquarter, city 2571 €9 & & 428
£450ed (1Y 2)9 VOQL ¥dH (19 6)9 3
7t VOQL @& A 22 &g 9l €t

(29 29 6ol e A2A49 £450 BF @
g 2 ANIEY dRo ZF AEEid Hgd
b-edget} f-edge] Ae Zopxr), F A2 EA A
24 xManufacturers] Z3gholl b-edge "Headquarter”
g Hgste R updgdd AAzt s gl g7l |
Eoj| f-edge "Headquarter'E 4% Ane & 4
uto] gith w7k 2 x Manufacturer.Headquarterol
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3o £4 o] S 42 G 8 9, £4
at G 28 GE "gse 542 A oq,
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t Edx 09 £40lx, x= EY& ¢ niAYG e
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39 39 Ba49 Fode (2 DY AE F
VOQLE #38% < qle o, ol (27 1Y (o)g} 94
de (dE HE3ld HPl oAt (2Y 79
Aol T3 #¥E MHE VOQLe T g o7t
(T¥ 8 FoiA girh (29 8)el VOQL FEe
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step L. (29 DY (©)2 (D2 HEEL FH Name
(Manufacturer(x))e] 44.

step 2. 49 32 %3, xManufacturer.Name®] 47J.

step 3. (1Y N9 (@)% (e)d) HE2F Jx/Vehicle
x.Manufacturer.Name="Motorola” 8 4.

Vehicle Company

j Manufacturer

(3% 8) HME VOQL EEeie| of

Name = "MowroTa(’?

A4g VOQLAM BHAHE AZess AZse
=Qgoz (29 9%k Zol Fejdr

(a) Bn atty, ..., Gften
- UmR g g%
(xattes, ..., XQllin | x/Bm f }
(b) Bm attci, .., Qltin
e,o/ - uolA Egehs g
(xatt..attatty, ... xatty.attatte | x/Be. [}

& Ag%Y VOQL XEHZEE HWod O0OPC X&atetn & o
f ey 29dd g3y A4 A EAse WA
ZAHEFAE AAYE 00PC E Bl (AN AZdat gF
O0PC AZ4 xattr.at; 2.2 WEE o, £330 o9l Ul go] vt
o HeMel B AlZ8_A o7 AASY AE A2 W7t
el sl B3¢-E ool gt

(23 9) HME VOQLUIM SXEe| AlHE

ExHe ool WHAA EANRFAL A=
71&2] VOQL# fAksith (18 9) ()= HHAo| A
o] dEH Ade 342 (219 4 (o] 534
o] NelE# Akl (2" 9 (e AfE FHE
o] Nztaiol ddHe A Aol 1¥ 109
VOQL FAEL (29 9) (] Ffel AGsle= R
2 (29 89 VOQL &z EHHe] F7Ei.
a ool "2 Az3Ae ol &l Motorolad!l A3t
7t A& W 3 AL AR Pl EE FEIAL"
22 olg OOPCZ ¥W9sd og3 g

OOPC 3.1. {xManufacturere.Chairman | x/Vehicle;
x.Manufacturer.Name="Motorola”}.

Vehicle Company /.Chainnan
PCF —pO
Name = "Motorola”

Manufacturer
(33 10) HME vOQL Ee29 o

Vehicle £#9 2&% o] @ AZHFE
Vehiclel9] & Aol uidd ey, Bl £49
tF /g # oo Aol ALHA, Ty g
ASE wgdAe Bo ANZasrt eAEY, oF
Zkel A= MpEge] oA drh F3kdR e AT
Hay A4 asda Azgd VOQL A24S A
Wz e Adsie dde WgdAe AZadg
d4ds=o] gl EdE ot}

Vehicle Company Address

(oo ]
ufacturer Headquarter »o Citly="New y%?("

Model ~ Nationality = "US.A"
(32 1) HME voQL E2iE9 ol

(18 1DAAM VOQL AZA L AzZhifziy A
Zate] % vja diel #Fdsn e F oA Al
7t 250 FZ(leaf) 2 REHE ERZ, o] OOPC
o T AzAS 239 FWgel HEF Rolth. £ E
g ez ¥¥" VOQL FAR24& xManufacturer.
Nationality? x.Manufacturer.Headquarter. City2He OOPC
2L ond. of dolA & F UEe], AFai
v Az 3 #49 AAE BEY ANHAH 2d
oz N#HgAE A2E 229 Fdoly 22 Al
oA £ glo] Fele] FHo) AAAAY FHAHow
2 &ug oldE & A Fc}h 5HFEU "xModel” &
Azhia$e) EQlolgte Aojg AYstne 7|29
VOQL? FAlstth. B3 Vehicleol niIg == Azt
F9 "Model"olgtn #7198 AQE B3, 183 o8
& dAZsh= 2ubgez2 FEHC} o] OOPCE W
o ohgat e

OOPC 32 {xModel | x/Vehicle : x.Manufacturer.
Nationality = "US.A" A
x Manufacturer.Headquarter.City = "New
York"}.
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49 Aol Q& $A9 Batel o8& FaAL o
& A49¥ VoQLZ EA® Aol (2¥ 129 FoiA
slod, olg OOPCE Welshd ohg} 2o,

OOPC 33 {xNamel x/Company; 3y/x.Divisions(3z/y.

Employees(z.Age>70))}
Co \] Division Employee
%\E)—WEWW
Name

(3% 12) VoQL EelE2| of

(29 129141 %44 Divisions®} Employees?t t}
Z gol7] W&o MHEfe] £4 Age: 9 ol
71 & Aztaart AEEHAY A e AZEs
7t AHgEol 242t Company E#, Divsionol WX E o]
Qe AEEY, 2832 Employeedtol HEHo e M
BE AA wge vl o]FojFe HHEsT
k. ©]2 OOPCZ JEehlH, 42t x/Company, v/x.
Divisions, z/v.Employees2 E#®U. A7 g 2
Aol Yz AEHE FASE A EA AY
A7 gAHor EAsY & PPz EdHo
o] 2ot} o= QOPC 33%44 Jy/x.Divisions Iz/y.
Employeesell ™83 VOQL Z&olt}.

32 7|& voaLel 2HE2l &

23%89M 71& VORLAAM BE £4¢& dF o
2 grigozd BAshs Fe EdY FAE AIEl
i, o9 d2 (2 6)id Q0PC 229 W&o 471
Mg & VOQL dodEez EANE + UL 14
o} oolal@ FAT delA AFHA AAY ¢d @
g3 @& MeEgojzte e 7|58 AMEH 79
ok BF 2431 ME b-edge?t A WS HlQIY
T £49 #$4H Hgolgh: ojPAHY AUYE ZAx
gLoz o ZAYE AR

ZE £4& vF gog BrgozH LAsE
A& dsr] A8 AdE VOQLaAE v gk
tE @ dzd b Mz O& 7138 AHgssch
(29 1o} go] z2t wapoll o] A h(EZ £4)
o] &4 @Y AfoE ANZLLZ HVEn, (29
12)cfl At o] Wik 2lo] At &)l thF Y
2% 4 quEgoz Hrlgd. waly 7jE9 VOQL

QLAGE A2t visE BB AIZH 24 Z0vOQLI2l ZHA 1455

ANAHP 4o} JEEO old NZaLE HEHL
2 (29 609} 2 ook delFel Ad 4 gtk

OOPC 2294 M A3 %4 manufacturer, headquarter,
city o] @ @A AS A" VOQLAAME (2¥
133 e she] VOQL v o2 ZHHL.

Vehicle Company Address

(212 13) 0OPC 2.200l CHE JHME VOQL E2IE

Ao Mool aaa (29 134 AAEER)
&Aol & el ASe AMZax gFgd Fse
HBEHol ALgPog 71ES VOQLAMANYE v
Fe AFEoR Y oyl PoiFeE 237004
AFE FAE AME VOQLAANE AR gt

b-edge®] AWE A= b-edge?| AAYE A ZF
Hpel Wz Pdste F o HAHAD
AdAse] 29 FPRe] FEE WAHLE JF
A goz oz Hal I =g Ao G
4 ¥ 2FL(scope)?] A9 Hele 7]xE ¥
sl d2E 7k ol AE ARAES FAMd
w2l AlwEe Wyl Foj= dl X 7[gke] A
7t dojoj N AR €45 FEE 7 Yk o
v 238 Qi =9& 58 HEst sbed d,
¥ =89 H9E 9 il A Aoe ¥k
o ditag 29l& B rhesiElEtn nE d, oe
HMEo =FoA AFsAh

4% Aol & ODMG 2094 tEde F24
o] FeME & 5 An, A2A9 vpxelnt FHE
a2 stk f-edged E=43AAE o] =g AAdE
oty Qo] flort, 4Wg HAsA 7] s
A 9jstot.

4 WE U Y¥ AT A

A A dole 2de BJH x7vie] ¥2E
e &8 Bolg A¥ dog 2dz 1 724U §
e Uz gk Feeje deAde Al glth
agy 7)&e adE sek Fe doje FPztE o
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£ 7iute] 7lzsx glA ¥E B ohlg F2A
EHo] Ad2YA Faix oo FHE 2A FYUE
F@olA X &Ho| Yot

£ =gdME olfd FAE sAdsduz AUHR
9 o= sk Aslojel VOQLE X713y o) ¥
AHEL Adsie Y= 7Y Aol Y o]EH
719+g AT 9kt VOQLE 1 7wk A|zha o
ZoME A2z AGHoZ Hojd NuHYE e ¢
olojt}, ol HXAE sdtolA B4E § A& hFF
Yejo] AL Y=z PP ®EHeE A=
Ao Adgg ApHoz A Adsy, J¥
dd d4g wdoload yxdd AA2YPA A
glate Aol Uk

VOQLE ol#@ FHEoE 878ta B 7k &3
ot EASo] dth AF o8 AMNE A =
E 542 03 @ & 31ges MPges 2d9 ¥
o] sl § Ao FHY WA EAsAL,
T e W49 FgFol oy e VOQL E9
Fog mAHE A Uk #vtojdel, b-edged
Mol A, vilg Mdat £49 HEolgde
Ads Aol BEFOZ H@Ao] HojNn AFA
o] g2 A4HE o B oL Fu gtk
2 =8dAMe oldd BAEL AZaie AGdF
o 7ide =4S 4 sidsta ok

AHE VOQLol Alztaiet AANTY £YE F
3 oelM s £49 ohF #F A EAY
b-edgedl A& AERA B 7HA Aol A3
dolgith MAY VOQLE ofx & &=aF A9 dof
(conjunctive query language)®l ¥5& WA 2dd.
w2t =2 §Hdisjunction)?] EF, % #(negation) E
@3 AM A¥ 2P(Universal quantification) E o]
gasit. 84 vOQLe AHz|r|e] Z2EEetglo] s
Folo] olg FAlo e A= A Foloh
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