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Design of the Complex Object Algebra for Enhancing Expressive Power

Song Gy Young' - Bae Hae Young''

ABSTRACT

A complex object model is onc of the valuc based data modcl which extends the cxisting relational data model
for supporting complex structured data. This paper studies a method for designing algebra for the complex ob-
ject model. For this some others™ algebra supporting complex objects are compared and analysed in terms of the
applicability of algebraic optimization strategics. The complex object algebra is designed, based on four
principles, simple and clear definitions, no restriction on inpult data, single specification system.

The central nature of this paper is lo keep the basis of algebraic optimization mcthod through simplicity,
safcty and the applicability of algebraic optimization strategy. Finally, it is shown that the designed algebra has
the equivallent or cnhanced expressibility with others’ algebra.
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440 2ok,

(6) NEST:—24(S) = APPLYTO:(PAIRWITH(S,
REL_PROJ(8))
B4AL {oxti—~{ox{r}}28 §Y&}.
E=CONCAT(TUPI{(EXT2(INPUT)),
TUP:4(REL_PROJAo(EXT\(INPUT))))
P— EXTRACT\(INPUT(1)) = EXTRACT;(INPUT)

(7) UNNEST:4(S) = COLLAPSE(APPLYTO(S))
B L {ox{t}}~{oxr}o 2 Y.
E—~ PAIRWITH(EXTRACT(INPUT), EXTRACT;
(INPUT))

4.2 = =3 71y

oM & Ao AAE diF7t o disEed
vl 42 AA3 1Y) 8ol i Solfd B
ok v 3 deel vz A (29 3)g ¥
golAg Mg dtt (oY 3NE =UdLe 34, #
AR F A3 (), Qe 59 A 4ol R4
dedt.

(Dva—a((palvo- AT aspuc(R| D RD))) P Ry)

(2o a-5.0, H{pc{(a~a(pa Ry DG R3)) DI R
dd ol R12 R2AT} R3F YA se FESFI A
o922 R13 RIZ 94 &U5e 4471 9 &
EAolch viE@ FH BA dsdA daelAd 7t
3 95 gto] dig 2 AN AY YPa o) AYdrt
o WxE Yojdztedl e & A3 NEST
A2ANE EPHos= W, &Y ALAHD)E
NEST A2 o} i gto] AYEHA gonz A4421)
2HE Q7 € 4 o v, B =FodA] A
& oA = NESTRAMALY] =&-¢lo] X E e
ol ghoff gt & AL FUY F UA22Z 9
A7 g8 ged. 9 ¥ A4 558 Q4
AL (3), (4)olt}.

(3)APPLYTOga' 8¢, b, raneun(REL_JOINg1(R1, R2), R3))
oluf, ®1—+R,;.C=R:.C ©2—Ti.A"A=R;.A
T\— REL_JOINg(R), Ry)
R1.C— EXTRACTR; (INPUT)

R;.C— EXTRACTr2c(INPUT)
Ti.A"A— EXTRACTA(T1.A")
R;.A— EXTRACTrA(INPUT)

ER}, Oa,s,.cp.F
A’— EXTRACTA{INPUT)
B— EXTRACT(INPUT)
C.D— EXTRACT(C)
F—EXTRACTHINPUT)

(4) APPLYTOua', 5, ¢, p. rinvun(REL_JOINeREL_JOINg ,

Ry, R3), RY))

old, @, —Ri.AA=R;.A 0, T,.C=R,C
Ti— REL_JOINg (R, R3)
Ri.A"A—EXTRACTA(R;.A")

R3.A— EXTRACTR1A(INPUT)
T1.C— EXTRACT (INPUT)
R2.A— EXTRACTr: (INPUT)
R R B M
5 C c F A c
NI e 18 f
o (@ al || @ " E n
)

b2 ildi|el

1

alElo
BHENHE
]

m[ER] ®[EE[ "
&
&

(28 3) ol wWajolM
(Fig 3) Example relations

AR, (st FLE AvjE Yele €8 F
A AA g5 4" A4 L ), ()19

(5) DA@(A’, B, C(D), FXDA(RI1, R2))(A’), RI)

(©)m((A’, B, C(D), FXD(D(RI(AY), R3), R2))

A3 02 O HE $ol3tA fi=d ¥ A&
o, ol 4 H8E F3E A7) AR ALY YA
EPE A2 ol s dold 23} Fx& B
e ¥7H4 A Aol aFEY. ¢@ F3 &4 o



Fo YA AY3te AE 73 A4t o
folx ol 27 F=of et H4E FYo] 4
o]3}7] W&ojc}. 2} B A7 4AY die=
TR A4 (Q)ez RE A4 W& fede
de olad £71HQl Age) arHA Qe &,
E =EAA Add dierz AR A4k g3 A
g F3 2 2E ol 23 sl T ¥
o2 Agd.
@ (29 99 dojel o] 28 713 @}

Student
{[Name:str Dept:[Name:str Floor'num] Addr:Str]}

Department
{[Name:str Floor:'num Employees:([Name:str Salary:num]}]}

Employee
{[Name:str Dept:{Name:str Floar:num] Salary:num Pos:str]}

(28l 8) offd| cllo| E}HIO| A : UNIVERSITY
(Fig. 4) Example database : UNIVERSITY

AN 53 AN e Y4 o]EL B
5 et Folg 49 B AN g2 FAH
dojr}. A (8)2 & =M AW Y2 e
g Aot

(7) REPLACE namex(REPLACE gr FLoor = s Ten sy(Student))

A (e ol We] JHesiA] BAW, A
2(6)e w7 HMEEA dF A4S ALEEHE g
o] gaeg ALY WE Hedn. ol sl ¥
F B3 A4 BE¥o] Aol v T gy
&8 ZH d e 98 e Aol

(8) APPLY TOnnameaneut{ APPLYTORLTIFLOORDEPT)~ 5

oepiStudent))

(9) APPLY TOnname(FILTrrLo0rmErn = smepmy{Student)

9 QA4(3), (4, 92 B & A7 dAY
o7t 71E 9 di$Eo v A HA3 7Y
H go| i} fol¥e &4 At

5.4 B

B =EdNe 53 A 299 Y A di
o2 A HAH3 /1Y A go] ol £ AA

Esie! ZCHE AT 2E M| (=2 MA 1363

U8 AAsAY. G& 9EA, dolet 72 g $
FAGY, 9 EY MAQ MA 94L ez
AAE dae A8 dolgo] ud 712 A4z
¢, FE AP A3, 2104& dd daAz A7
e 240 443, 58 448 948 S$3d uA o
}Abel 7 AARE R B =R

g ved 4 U4 9 va2sd, NEST
AAAE AHS-3HA) 23 MEE EHol gt

g T
r>

o AL V& 4 AL EY &8 24 2A
o MR, Ao AARE AY ANY FHL
AR s} MAVAe] Bl A7 7R ©at ¥
£ Wyo] gag. 2y & =RdM ALY g5
£ ZE gHold 27 U YE PPos Au
9 #Fo] HLAG. B 2 =RN AgtE U4
1% d4ER MnY W, $58 AL 2AD
d5d A2 7Y Hgo) o Lolte BYT.

goze A9 HAY AL AL 94,
2 =R AL t4e) Q24 Aolo] AYshe
A9 @A HABE A 45 €8 3L A%
o 85 d48 33 BA s fAMA T
Ul WSE AN HRnAsE 23 ANAE
of @ WP FYL TP} #}. A7 A7
4e 99 #A G5 45 AR FASH $4
& Y@ Ze 45 4 33 Agd a9, v
8 2dof ute E & A} /Yo g
A77t 279 Hojgola Adel T8 AW
AA 99 Ao 49 AYL NgHe 39 @A
HARE FES, Q2% EXF) FA R 9
Esez HgAo] uPdE ¥ g Edd) 70e E
A3 g A7t .78
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