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Algorithm 1 Extension of Project Operator : mp(R,A)
Input: R, A
Output: R/, A’
1: R «+ ng(R)
22 A+ 0
3: for all ¢/ € R’ do
for all a = (R, A,Cond,Cz,Cont) € A do
5 if evalg/ (¢',Cond A Cs) = true then
6 A"+~ A Uv(R', AN B,Cond,Cx,Cont)
7 else if evalp/ (¢.,,,Cond A Cz) = true then
8 A+ A Uv(R',AN B,Cond, Cz, n{(Cx, Cont))
(Y = att(Cz) \ BNatt(Cx))

=

9: end if
10: end for
11: end for
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Algorithm 2 Extension of Select Operator
Input: R, A
Output: R/, A’
1: R+ Uc(R)
2: A0
3: for all ¢’ € R’ do
4: for all a = (R, A,Cond,Cz,Cont) € A do
5 if evalg/ (t',Cond A Cx) = true then
6 A+~ A Uv(R', AN B,Cond,Cx,Cont)
7: else if evalps (t',Cond A Cz) = true then
8 A"~ A Uv(R', AN B,Cond, Cx,nl, (T, Cont))
(T = {t+|tr € R,evalr_¢, (t,Cy) = false for t € R})
9: end if
10:  end for

11: end for
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Algorithm 3 Extension of Product Operator :
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Output: R/, S, Al A
1: R+ RxS
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5: end for
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genre = “Mystery”, (Comment2, ¢))
a3 = (Oyear<2003(FilmTable), title, (title = “filmd") A
(title = “film5"), (0riste=«pirm1 (FilmTable) £ ¢ A
director = oie=«pirm1 (FilmTable).director), (Comment3,
1 € Oyear<2003(FilmTable))) 000000 ay,a3,a3 0000
000 0year<aoos(FilmTable) O {t1, ta, ts}0{ts, ts}0{ta, t3}
0000000000000000 oyear<2o003(FilmTable) O
O00000 e 000 e, 00000 ROOODOODO ag,ax0
00000000000 e5000004md40film500000
0000000000000 ilml 00000000 director
Joo0oooo0Comment30 0000000000000
ooooooooo

00 (RA) % (S,A4,))00000000 RSOO00OD
0A., A, 00000 ROOODODO A 000000000
godoobOOo300000ooooooo

0O RODDOODODDOODOODOODODO A.-000 SOO00O
0000000000 Ay0D0O00O00DO0O0DO0DO
godobooobooooboboobbbooooboooobo

Algorithm 4 Extension of Union Operator :
(S, As)
Input: R, S, A, As

Output: R/, S, Al A

1: RR«< RUS

2. A+ 0

3: for all a, = (R, A, Cond,, Czy,Cont,) € Ay,

as = (S, As,Conds,Czs,Conts) € As do

(R, Ar) U

4: if A, = A;,Cond, = Conds,Cx, = Czs then
5: A+~ A Uv(R, Ay, Cond,, Cxy,Cont, U Conts)
6: else
7 A+ A Uv(R', Ay, Cond,, Cx,,Cont,)U
v(R', As,Conds, Cxs, Conts)
8: end if
9: end for

Algorithm 5 Extension of Difference Operator

Input: R,SA
Output: R/, A’
1: R+ R-S
2: A0
3: for allt’ € R/ do
4: for all a = (R, A,Cond, Cz,Cont) € A do
5 if evalg/ (t',Cond A Cx) = true then
6 A"+ A Uv(R', AN B,Cond,Cx,Cont)
7 else if evalps (t',Cond A Cz) = true then
8 A+~ A Uv(R',An B,Cond,Cx, 7r§%, (T, Cont))
(T = {t+|tr € R,evalr_¢, (t,Cy) = false for t € R})
9: end if
10:  end for
11: end for

00000000000000000000

0 (R, A)U(S,A)D00D0D0D000 R SOO0O0O00OO
A, A, 00000 ROOODOD A 0000000000
00000 4000000000000A4,0 4, 00000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0ooooo

0 ((R,A)-S)00000000RSO00O0O0 .A00O
000 ROO0OOOD A0000000000D00000
500000000000000000¢ 0000 Cz000
00000000000000000000C, 0000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0o0Ooooo0o

00000 (6(R,A)00000000 ROODOOOO A
00000 R 000000 A 00000000060000
0000000000000000000000000000
00000000 6000000000000
0000000000000000000000000000



Algorithm 6 Extension of Rename Operator :
Input: R, A
Output: R/, A’
1: R' < 64(R)
2: A0
3: for all a = (R, A, Cond,Cz,Cont) € A do
4
5

06(R, A)

A~ A Uv(R',0(A),0(Cond),0(Czx),0(Cont))

: end for

gobooooboooooobooobobooooocOooooOooooo
0000000000 D00OD0O0O00Cont000 Cxqs 000
goooooooo

o043 00000 OODOOODOOOOOODODOOOOD
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0700000 LengthOODOOODO Length OO0 7000
goooooooob es,00000000O0DO0O0O0CO0O00
go«“coobobooooroooooooobooooooon
gooooooooooooobobbbObObObO00000o00o
00000 e 000000 Czs 00Cz4 = (title = “filmd")
00000 FilmTable OO Length OO OOO0O0OOO0O0OO
gooooood

Oritle=Title’ (FilmTable X §9(Length))

0000006000 titleDO DO title’ DO0DOD0ODODOO

000800000000 00000 ¢}0000000000

000 e,0000000000000 ;0000000000

000 e, 00000000000000 SO0000000

00000000000000 A = {d},d},a},a,} 00000
ay = (S, {leading_actorl,leading_actor2}, (leading_actorl =
“actor A")A(leading-actor2 = “actor B"), ¢, (Comment1, ¢))
ay = (S, {leading_actorl,leading_actor2}, (leading_actorl =
“actorA”) A (leading_actor2 = “actorB"),genre =
“Mystery"”, (Comment2, ¢))

as = (S, title, (title = “film4") A (title = “filmb"),

(Utitlez“filml”(s) =+= (Z)/\di’f’@CtOT = Utitle:“filml“(S)-diT€CtO7'),

(Comment3,t1 € S))

ay = (S, length,length = 120, title’ = “film4", (Comment4, ¢))

00oo0O00oOooODO0O0000oo00O ttlebO0DODO
gboboooooooboooboobooooboooobooobooon
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5. 0 0O O
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goooooooooooobooobooboooooooooo
gboboooobooooooooboboooboboOooobooooooa

Length
title length
film2 | 63
[filma][120 ]
film5 | 115
filmé6 | 78

o7 0000

o . (FilmTablex§ (Length))

title=titl

title year | genre director | title” length

film2 | 2001 | Comedy actorB actorC director2 | film2 | 63

film4 | 2005 |[Mystery director4 ||film4
ifilm57}| 2008 |[Mystery 1di 1;| film5 | 115

leading_actorl | leading actor2

fffffffffffffffffffffffffff e

r r
1 film1 : 2000 LMystery : actorA : actorB :Ldirectorl : cee b

08 ODOODOODO

gobooooooooooboooooobooooboooooDooo
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