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Topics to be discussed —

» Equivalent Expression of Queries
* Two criterions for simplification of operator tree



Equivalent Expressions of Queries

:I Ql PJ NAME, DEPTNUM SL DEPTNUM =15 EMP
j Q2 SL DEPTNUM =15 PJ NAME, DEPTNUM EMP

Ql & Q2



Simplification of Operator Tree

Criterion — 1:
Appropriate introduce of SL and PJ in the tree.
» To get rid of unnecessary attributes.




SUPPLY (SNUM, PNUM, DEPTNUM, QUAN)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Ql PJ SNUM SL AREA=“Dhaka” (SUPPLY JN DEPTNUM=DEPTNUM DEPT)

Operator Tree for Q1

P] SNUM

SL AREA="Dhaka”

IN DEPTNUM=DEPTNUM

/ N\

SUPPLY DEPT
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SUPPLY (SNUM, PNUM, DEPTNUM, QUAN)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Operator Tree for Q1

After applying Cr-1

PJ SNUM

IN DEPTNUM=DEPTNUM

/\

SUPPLY

DEPT

SL AREA="Dhaka”

PJ

=

SNUM

SLAREA:”Dhaka"

IN DEPTNUM=DEPTNUM

i

P SNUM, DEPTNUM

SUPPLY

N\

P DEPTNUM,AREA

DEPT
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SUPPLY (SNUM, PNUM, DEPTNUM, QUAN)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Operator Tree for Q1

P] SNUM

IN DEPTNUM=DEPTNUM

/ N\

SUPPLY

DEPT

8 columns, 7 rows !

SL AREA="Dhaka”

SNUM | PNUM | S.DEPTNUM | QUAN | D.DEPTNUM | NAME | AREA MGRNUM
11 1 1 Dhaka

12 ) ) Sylhet

13 3 3 Rajshahi

41 4 4 Dhaka

51 5 5 Sylhet

61 6 6 Rajshahi

71 7 7 Dhaka
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SUPPLY (SNUM, PNUM, DEPTNUM, QUAN)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Operator Tree for Q1

P] SNUM

IN DEPTNUM=DEPTNUM

/ N\

SUPPLY

DEPT

8 columns, 3 rows !

SL AREA="Dhaka”

SNUM PNUM S.DEPTNUM QUAN D.DEPTNUM | NAME AREA MGRNUM
11 1 1 Dhaka
41 4 4 Dhaka
71 7 7 Dhaka
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SUPPLY (SNUM, PNUM, DEPTNUM, QUAN)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Operator Tree for Q1

PJ snum 1 column, 3 rows !

SNUM
SL AREA="Dhaka”

11
41

IN DEPTNUM=DEPTNUM

/\ )

SUPPLY DEPT
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SUPPLY (SNUM, PNUM, DEPTNUM, QUAN)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

After applying Cr-1

Operator Tree for Q1 4 columns, 7 rows !

PJ SNUM N B

SNUM S.DEPTNUM D.DEPTNUM | AREA

st 11 1 1 Dhaka

SL AREA="Dhaka” AREA=Dhaka 12 2 p) Sylhet
> 13 3 3 Rajshahi

= 41 4 4 Dhaka

/ \ / \ 51 5 5 Sylhet
PJ -
PJ DEPTNUM,AREA 61 6 6 Rajshahi

SUPPLY DEPT SNUM, DEPTNUM
71 7 7 Dhaka
SUPPLY DEPT

G. M. Shahariar | CSE, AUST 10



SUPPLY (SNUM, PNUM, DEPTNUM, QUAN)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Operator Tree for Q1 After applying Cr-1

— P snum 4 columns, 3 rows |

SNUM S.DEPTNUM D.DEPTNUM | AREA

Sk -
SL AREA=“Dhaka” AREA="Dhaka

11 1 1 Dhaka

:> 41 4 4 Dhaka

JN -
IN pepTNUM=DEPTNUM DEFINUNDERIMUM

SN e

PJ PJ peptnum, area

SUPPLY DEPT
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SUPPLY (SNUM, PNUM, DEPTNUM, QUAN)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Operator Tree for Q1 After applying Cr-1

PI g
P snum i 1 COlumn, 3 rows !
SL AREA="Dhaka” SLarea="phake” SNOM
: 11
IN pepTNUM=DEPTNUM IN peprnum=DEPTNUM 41
/ \ -
/ \ P PJ pepTnum, AREA
SUPPLY DEPT SNUM, DEPTNUM

SUPPLY DEPT
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Query before Criterion 1.

PJ SNUM SL AREA=*“Dhaka” (SUPPLY JN DEPTNUM=DEPTNUM DEPT)

Query After Criterion 1.

PJ SNUM SL AREA=“Dhaka” (PJ SNUM,DEPTNUM SUPPLY JN DEPTNUM=DEPTNUM
PJ DEPTNUM,AREA DEPT)

They are Equivalent Expressions !



Simplification of Operator Tree

Criterion — 2:
Push SL and PJ as down as possible in the tree.
» To avoid working on large results (i.e. result of JOIN).




SUPPLY (SNUM, PNUM, DEPTNUM, QUAN)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Operator Tree for Q1

After applying Cr-2

PJ SNUM

SL AREA="Dhaka”

PJ SNUM

g Sxﬂ\REA:"Dhaka"

DEPTNUM DEPTNUM

A\

SUPPLY DEPT

- - |

IN 1DEPTNUM=DEPTNUM

JN

P] SNUM

DEPTNUM=DEPTNUM

NV

/ \ P] SNUM, DEPTNUM P] DEPTNUM
Py | |
PJ SNUM, DEPTNUM DEPTS}UM'AREA SUPPLY SL aRea-“Dhaka”
SUPPLY DEPT DEPT
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SUPPLY (SNUM, PNUM, DEPTNUM, QUAN)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Operator Tree for Q1 Aterapplying cr 4 columns, 7 rows !
PJ SNUM - Shum

SNUM S.DEPTNUM D.DEPTNUM | AREA
S| 11 1 1 Dhaka
SL AREA="Dhaka” AREA:' Dhaka 12 2 2 sylhet

> 13 3 3 Rajshahi

PJ ..

SR S PJ —— DEPTNUM,AREA 61 6 6 Rajshahi
71 7 7 Dhaka

SUPPLY DEPT
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SUPPLY (SNUM, PNUM, DEPTNUM, QUAN)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Operator Tree for Q1

After applying Cr-2

PJ SNUM

SL AREA="Dhaka”

)

DEPTNUM DEPTNUM

A\

SUPPLY DEPT

SUPPLY

PJ SNUM

X SXAREA="Dhaka"

N\ \

PJ peernum,area | | suppLy

JN

SNUM, DEPTNUM

P] SNUM

DEPTNUM=DEPTNUM

Al N

JN'DEF’TNUMzDEPTNUM PJ

el

PJ SNUM, DEPTNUM

PJ DEPTNUM

SL AREA="Dhaka”

DEPT
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Both Criteria 1, 2
Only Criteria - 1 oth Criteria 1,

SNU | S.DEPTNU | D.DEPTNU | AREA
M M M
hak SNU | S.DEPTNU | D.DEPTNU | AREA SNUM S.DEPTNUM D.DEPTNU
11 |1 1 aa | m e > M
12 2 2 Sylhet 11 1 1 Dhaka 11 1 1
13 3 3 II:.ajsha 41 4 4 Dhaka a1 A 4
|
Dhak
41 4 4 Dhaka 71 7 7 aka 1 . .
51 5 5 Sylhet
_{ 4 columns, 3rows ! 3 columns, 3 rows !
61 6 6 Rajsha
i SNUM
71 7 7 Dhaka
11
4 columns, 7 rows ! 41
71

Select Area = Dhaka First, So we do not need the area column anymore
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Query before Criterion 1 & 2:

PJ SNUM SL AREA=*“Dhaka” (SUPPLY JN DEPTNUM=DEPTNUM DEPT)

Query After Criterion 1 & 2.

PJ SNUM (P‘] SNUM,DEPTNUM SUPPLY JN DEPTNUM=DEPTNUM PJ DEPTNUM SL
AREA=“Dhaka” DEPT)

They are Equivalent Expressions !



Questions:

1. Should we apply criterion 1 before criterion 2?
2. Can we apply criterion 2 before criterion 17

3. Can we use either criterion 1 or criterion 2?

4. Should we must have to use criterions?



Practice

* Try to apply Criterion 1 and/or 2
* Write the equivalent expressions



SUPPLY (SNUM, PNUM, DEPTNUM, QUAN)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Treel:
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SUPPLY (SNUM, PNUM, DEPTNUM, QUAN)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Tree 2:

Query: SL \rea=<phaka” (SUPPLY JIN peprnum=pertnum DEPT)
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SUPPLY (SNUM, PNUM, DEPTNUM, QUAN)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Tree 3:

Query: PJ syum (SL quan=10 SUPPLY IN peprnum=perrnum DEPT)
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SUPPLY (SNUM, PNUM, DEPTNUM, QUAN)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Tree 4:

Query: PJ pyumnamemernum (SUPPLY IN pepryum=perrnum DEPT)
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SUPPLY (SNUM, PNUM, DEPTNUM, QUAN)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Tree 5:

Query: PJ onum namve Area SL snum=11 and MerNUM=373 (SUPPLY JN
pepTnUM=DEPTNUM DEPT)
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SUPPLY (SNUM, PNUM, DEPTNUM, QUAN)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Tree 6:

Query: PJ peprnum SL quan=10 AND snUM = 20 SL AREA=“South” AND MGRNUM
_ 4,3 (SUPPLY UN DEPT)
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Tree 7. EMP (EMPNUM, DEPTNUM, NAME, SAL, AGE)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Query:
PJ empname SL sat<=ask (EMP IN pepryum=perrium SL mornum=373 DEPT)

1. Draw the operator tree.
2. Apply Criterion 1 and/or 2.



