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select * from a where 0 0 =‘EE’ AND 00 <34 AND 00O
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,D<34.

Table ADDDOOOOOOOOODO TableBOOOOODODO
Ooo0o0oOO0o0o0o0o0oooooooooobooooo

“ 0000 BobOOOOOOODODODODOO?™
0000000 Why-not Question 0000
000000000 Oresult2 O result2(A,B,C,D) :-
a(A,B,C,D) 000000 result2(A,B,C,D) 00000
00000000000 Bob O result2(A, B,C,D) OO
O000O0Oresult3 DO 00000 result3(A,B,C,D) :-
a(A,B,C,D),C = ‘M".0Oresult3(A, B,C, D) :- a(A, B,C,
D),D<34.0 result3(A,B,C,D) - a(A,B,C,D),C = ‘M’
,D<34. 0000000000000 0O0DOODOO0OOODOOO
OUO0o00O0o result3(A,B,C,D) -a(A,B,C,D),C =M’
,D<340000result3 0 result 0000 B=EE' 0000
000000000 B=EE’0 BobOOODOODOODODOO
go0ob0o0o0oO0oO0ob0boO0obD0ob0obOo0oO0OUOB=EE’ O
Why-not Answer 0000000000 B=EE' 00000
00B=CS’'000000 BobOOOOOODODOOOOOO

cMy

0000000 NegationOOOOOOOOOOOOOODO
O0000ONegation 0000000 O0O0O0OO0OO0OODO
00 Why-not Question 000 0000000000000
OO0 Why-not Answer 0000000000000 OOOO
O Negation 0 000 00O O Negation 00 0 00O Why-not
Answer 0000000000000 OCOOOOOOOOO
oboboooooooooooooooooooboOobObobDbo
OO0 (result) 0 IDBOOOOUOOOO0ODO0OUODOOOOOOO



Negation 0 NegationOODOOOO0OO0O0O0O0O0OODO Why-not
Answer 000000

Definition 8. datalog 0 O O Negation

Negation 0 relation 000 not 0000 -O00000000O00O
oooooo0oooOoUoooOoUoooooooooooo
RN

datalog O Stratified Semantics 0 000 —-R(z) O “c 000
OD0000000000 (Active domain) 00000x¢ RO
goboooorgoooogo

Definition 9. 000000 0O0O00O00O datalogOOOOO
000000000000 datalogOO0O qO

result(z1,...,2n) = I1,...,Im
Oo0OoDooOodlr O
Ii(Thyy e oy Thy ) == Qloyye- vk

000000000000 EDBOOOODOO ax, € A(=
U:’;laki)[l[l[l [, 0000000000000 result 00O
oooooteresult(x,...,x,) 0000 t000000OO T
gobooooooooobooo

Definition 10. Why-not Answer
J00O00OD0CO0O0D00O0d datalogh OO q0O

result(zy,...,xn) = Ii,...,I;m
Oo0oooodir o
Ik(l‘kl,~--7xkn) = Qkyy ey ARy,

0000«0 EDBOOOOODOOO.,O00000O0O0IO IDB
goooooooo-Uooooooog By, P, e I(=
U;llli) (o£m)000 IDBOUOOOUOOO-000ODOO
oo N1,...,Nk€l(:U?;1]i) (k<m)O 00 IDBOOOO
0000oO0OD0O0O000000 Why-not Question 00000
oooo IDBOOOOOOODOOOOOOOOOOODOOOO
Why-not Answer 0 0000000 OO Why-not Question O
o00ooO0oooo IDBOOOOOOOOOOOOOOOO IDB
0000000000000000000 Why-not Answer

goooooocooon

3.4 0OOOOOO

gooooooooooooooobooooboboooDboo
goboooobooooooooboboooobooooooooooo
goboooooooooooooboooooooobooboooooo
gobooooboooooboooooooboooobobooon

Proof 2. 00 OODODO

1. 00000000000000 result 000 Oresult(z, ...
sZn) = (T, ey Ty In (@1, ooy T) o, Y, L (21, -y )
—Q1, ..,

2. 000 Vm, Im(z1,...,2z,) 0000000000000 OO
000000ooooooooooooooooooooooo
goooooooooooooo

goboooobodooboooooooobooobooooa
gooooobOooooooobooooboobooboOoooDooo

00oo0oUoOooooUoooooUoooooUoooooooo
OD000000D00000000A except BOOOAD BO
Why-not Provenance 000000000000 O00D0O0OO
ooo0oO0oooO0o0o0ooOo0oU0oooogoooooooo
0000000000 BOODODOODOOOOOOA except B
ooo0o0ooU0oooO0o0oooooooooooooooo
000A0O0O0O0DOOOODOOOBOOOOOOOOOOO
o0oooo0o0o0oO0ooOooOoDAOOODOOOOOOOOOO
0000000000000 Why-not Answer 000000
oo00oooo0o0oBOOOOOOOOOOOOOOOOO
pooobooobobooobbooobobo

Proof 3. 00O ODODO

1. 00000000000000 result 000 Oresult(z, ...
s Zn) = 1 (1, ey ), o I2(z1,...,2,). 1000000000
0203000000000D0C0O0O0O

2. 00000000000 OOODOOoDOoOooooon

3. ,O0000000DO0ODOOO0LODO0OOOOOODO
gooboooobobooobobDLRbOO0bDODUODOODODbO
00 Why-not Question 00000000000 OOOOOI,
pggobobooobooobboobbbooobbooobo
oood

4. 000000LL,O000O0ODOOCOOOO0LODOOOO
00000000 Why-not Provenance 0000000

goooboooooooooooobooooooooobooon
00000000 Why-not Answer 0000000000

4. 000000

0od0oo0oo0ooUooUoooooooUoooooogo
00000000 100 Why-not Question 00000000
0 Why-not Predicate 00 00O 0O0COO00OO0ODOOCOOOO
0000000000000 00oooooooooooon
0000o00oooooooooUoooooooooooon
combination 000 ADODODO i00 combination O O O
000000000001 000000oooooooo200
Oooooooooood
0000000oooooooooooooooooooooo
0o0o00doooooooooooooooooooooooo
00 EDB(SQLOO FROMOUOO)OOOOOOOOooOO
0000dodoooooooooooooooooooooo
00000000000 (Cartesian product) 0000000
o0o0oo0oooOooO0oDoO0ooUooUooOoOODoooon
0000000oooooooooooooooooooooo
000000ooooooooooooooooooooo
0000000000000 00o0oooooooooogon
0000000oDOOoOOo00o0o0UOOo IDBOOOOnot0oonO
O00Q0C0O0O000 Why-not Question 0000000000
0000000000000 000000O0Onet 000000
0000 Why-not Question 000000000000 0O0OO
0000000o0ooooooooooOoOooOoDooooooO



0000ooooo IDBOOOOOOOOOOODOOOOOO
O00000Onot0000OCOO0OODODOCOOOOOODOOCOO
0000000not 0000000000000 OOOOOO
00000ddddoooooooooooo0notooooO
0000000000000000000000000000
Why-not Answer 0 0 0 O

result_true 0 Why-not Answer 0 0000000000000
000000ooooooooooooooooooooooo
00000000 Why-not Answer 000000000000
00000000000 Why-not Answer 0 0O result_true O
ooooooooooooo

Algorithm 1
1. Q00000000 309000 1600000000@0,00
oooo 30 1200000000

2: input : why-not Question Wy, Query Q
3: output : Why-not Answer W,
4 A=QUUU000OD,F=Q0 EDB
5: for ¢ =1 to len(A) do
6: ConArr = combination(A,i)
7: for j =1 to len(ConArr) do
8: A1 = A - ConArr[j], result = [] ,result_true = ]
9: Wp = Wy O Why-not Predicate. 41 =A; + W,
10: SubQueries = 000000 2(Ay,F)
11: for j =1 to len(SubQueries) do
12: if SubQueries[i] then
13: condition = True
14: else
15: condition = False
16: break
17: end if
18: end for
19: if condition then
20: O result =result + subset
21: @ result_true = result_true + ConArr[j]
22: else
23: @ result_true = result_true + ConArr[j]
24: end if
25: end for
26: @ break
27: if result then
28: break
29: end if
30: end for
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Algorithm 2
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2: output : subQueries Qs

3: if FOOO natural join 0000000 then

4 Q=AO0FO000000O0 SQLO

5: Qs = Qs +Q

6 return Qs

7: else if FOO OO natural join 0000000 then

8 for i=1 to len(A) do

9 if Afi] O natural join 0000000 FOOOOOOO
0 then

10: A=A+ Afj]

11: end if

12: Q=A0FOOUOODOOODOODO SQLO
13: Qs =Qs +Q

14: A=

15: for i=1 to len(F) do

16: if F[i] O natural join 00000000 then
17: for j=1 to len(A) do

18: if Ajj0 Fij0ODOOO then
19: A=A+ AJj]

20: end if

21: end for

22: Q=F[ij0 ADDODODOOOOO0 SQLO
23: Qs = Qs +Q

24: end if

25: end for

26: end for

27: return Qs

28: else if 000 EDB O natural join 00000000 then
29: for i=1 to len(F) do

30: A=

31: for j=1 to len(A) do

32: if A[jj0 Flii 000 then
33: A=A+ A[j]

34: end if

35: end for

36: Q=F[{j0 ADODODD SQL O
37: Qs = Qs +Q

38: end for

39: return Qs

40: end if




Algorithm 3
1: Wy O Why and Why-not Question 0 0 0O @, why-not Ques-
tion 0000 @

2: input : why-not Question Wy, Query Q
3: output : 00000 IDB OO, Why-not Answer W,
4:1=Q0 IDBOOO
5: for i=1 to len(I) do
6: Wp = Wy O Why-not Predicate, result = [],result_true =
I
7: if I[i] O’not’ D0O0O0O0O0O0 then
8: if 1i] + W, 000000 then
o: @® 000000 1(1[i], not Wy)
10: @ Wa=W,+1[{00000000
11: else
12: oooooo 13, Wy)
13: end if
14: else if I[ij O’not’ 000 O O OO then
15: if 1] + W, 00000000 then
16: 000000 (I, W)
17: else
18: result_true = result_true + I[ij 0000000
19: end if
20: end if
21: end for

22: Wy =W, - result_true

5. U (]

00004000000000000000000000O0O
0000000000 O%ttp://pgfoundry.org/projects/dbsam
ples/” 00000000 “World” O “dellstore2” 00000
0000000 81KBO 2.16MBOODOOOODODODOOOOO
00o00o0ooo0ooUooo (TeC-H)OODDODOOOOO
IMBODO 10GBOOODOOOOOOOOODOOOOODOOOO
00ooooooo MAC OS X10.10.5, 8GB RAM, 1.7 GHz
Intel Core i7000000DO0O0 PostgreSQL OO OO
000000 “1.000000.2.00000 Why-not Ques-
tion00003.0000000000 Why-not Answer 0 0
00”00000000000000D0000000oooo
0000000000000 00000 Why-not Question O
00000000o0oooooooooooooo0oooooo
00ooos0000000

oooooooooooboboooooooooooooag
000 World1d World2O World3O dellstorel D0 00O OO
O0O0WorldlOWorld2OWorld30 O OOOOOOOOOOOO
000000000 Why-not Question 0000000000
000000000000 DODOOdellstorel 0 WorldO O OO
0000000000000 0000ooooooooooo
00000ooooooooooooooooooooooo
100020 4 0000000000000 00O0ODOO0OO0
000000doooooooooooooooooooooo
00000 200000000 10GBO 1000000000

03 sQLOOO

odo oo

Q1 select * from city as c,country as co,countrylanguage
as cl where c.countrycode = co.code and cl.countrycodg
= co.code and c.population >10000000

Q2 select *
c.countrycode = co.code and c.population>9000000

from city as c,country as co where
except select * from city as c,country as co where

c.countrycode = co.code and c.population<90000

Q3 select *
c.countrycode = co.code and c.population>9000000

from city as c,country as co where
except select * from city as c,country as co where
c.countrycode = co.code and c.population<90000 and

c.country='China’

Q4 select * from orders as o,customers as c,orderlines as
ol,products as p where o.customerid = c.customerid
and ol.orderid = o.orderid and p.prod.id = ol.prod_id
and c.income >= 100000 and c.country = ’China’
and ol.quantity>4 union select * from orders as
o,customers as c,orderlines as ol,products as p
where o.customerid = c.customerid and ol.orderid
ol.prod_.id and

= o.orderid and p.prod.id =

o.totalamount >432 and p<10

Q5 select * from customer as c,orders as o,lineitem as 1
where o.orderdate<’1998-07-21" and l.shipdate>’1998-
07-21 and c.custkey=o.custkey and o.orderkey=
l.orderkey
04 DOODO
0000 | 000 | Why-not Question
World1 Q1 c.name='China’
World2 Q2 c.name=’"China’
World3 Q3 | cooname=’China’ and co.name!="South Ko-

rea’(Why and Why-not)

dellstorel Q4 | c.country="China’

oo1 Q5 | o.orderdate<’1996-01-01" and l.extendedprice
>50000
oo 2 Q5 l.extendedprice>100000 and o.orderdate =
l.commitdate and c.nationkey=4
0 5 Why-not Answer
0000 | Why-not Answer
Worldl | ’c.countrycode = co.code’, ’c.population>10000000’
World2 | ’c.population<90000’
World3 | (’c.countrycode = co.code’, ’coname = ’China”),
(’c.population<90000’, 'co.name = ’China’)
dellstorel | ’ol.quantity>4’ , ’o.totalamount >432’, ’p.price<10’
oo1 ’l.shipdate>’1998-07-21’, ’o.orderkey=l.orderkey’
ogd 2 ’o.orderkey=l.orderkey’

000000040000 (simple query) OO0 2(complex
query) 00 0000000000000 OOOOOODOO
goobooooooooobooboobobobobobobo
pggobobooobooobboobbbooobbooobobo
goobooooooooobooboobooboobobobobo
goobooooooooooboboobobobobobo
000000000D0O0DOCO000D0D000 complex query O




00 simplequery 0000000000 O0O0O0OCOO0O0OO
gooooboooooooobboooboooooooooog
000000000000 Why-not Answer 0000000
gobooooboooobooboooboooooOooooooooo
goooooooooooobooooboboooooooooo
010000000000 Why-not Answer 000000DO
good

0.45 Se¢
0.4
0.35
0.3
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0.2
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0.05 -
.1l —
world1 world2 world3 dellstorel
02 000bo0ooboobooooooob
1000000 logms =
100000 /
10000 /
1000
100
10
—=r{Rf81
{82
1
1 10 100 1000 10000 mB
03 0000O0O0O0000b0o0o0000o0
6. O g

oo0o0ooOoO0o0oO0o00O000O0 Why-notOOQODO
O0000000Why-notOOOOOOOOOO0OO0O0OODOO
0000000o00opoooopooooooOoO0O00Why-not
oooo0ooOo0o0ooo0oUoooooOooooooooo
00o000o0O0o0000oo0O000ooOooDUOooooOoooo
o0o0o0oo0oOoooooooooooooooooooon
00000000 0OD000O000 Why-not Answer 0000
oooo0ooO0o0o0ooOo0o0oooooooooooooo
poobobooobooobbuoobbbooobbooobo
ooo0o0oooOoOoO0o0O0oOoOOOoOoOooDOoOoUOoOO
oooooooooooooo
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