CSE 4125: Distributed Database
Systems
Chapter — 5

Translation of Global Queries to
Fragment Queries.

(Part — E)
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Topics to be discussed —
« Simplification of Non-distributed Query

Question type:

[* A query Is given */
Now. answer the following questions.

1. Draw the operator tree.

1. Perform step-by-step transformations to simplify the operator tree. indicating which rule and
criterion is applied at each step.
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Non-distributed (Equivalence Transformation
for Queries):

d Query — Operator Tree.

d Operator Tree — Simplified Operator Tree.




We will follow this -

Equivalence Query transformation steps:

1.

Generate the equivalent operator tree (Tqq) fOr the given query

(leobal)-

Find the common sub-expression (R) from T 5.
Apply rules to remove R and obtain simplified tree T, oveqd:

Apply criteria— 1 and 2 on T,.,0.eq t0 Obtain final simplified
operator tree T, nsformed:

Write the query Qtransformed from Ttransformed'

S0, leobal <> Qyransformed

G. M. Shahariar | CSE, AUST



Some Rules/Properties

Properties
* RNINR© R s 1 They will be used to remove
c RUNR© R w2 common sub-expressions in the

simplification of operator tree.

RDFR< 0 ) 3
RNJIJNSLFR«> SLFR = 4
RUNSLFR <R m—) 5
R DF SLFR <> SLnotTF R = 6
(SLF1 R) NJN (SLr2R) <> SLr1ANDF2 R e 7

e (SLF1R) UN (SLr2R) <> SLriorF2 R~ e 8

* (SLF1 R) DF (SLF2R) <> SLF1aNDNOTF2 R s 9
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Example 1

EMP (EMPNUM, DEPTNUM, NAME, SAL, AGE)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Q: PJ EMP.NAME ((EMP JN DEPTNUM=DEPTNUM SL MGRNUM=373 DEPT) DF (SL SAL > 35K EMP JN
DEPTNUM=DEPTNUM SL MGRNUM=373 DEPT ))

Now. answer the following questions.
1. Draw the operator tree. 12]

1. Perform step-by-step transformations to simplify the operator tree, indicating which rule and [5]
criterion 1s applied at each step.
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Operator Tree

PJ EMP.NAME

/F\

/JNDEQUMDEPTNUM /J NDEQUMDEPTNUM
EMP SL vernUM=373 SL saL > 385K SL merNUM=373

DEPT EMP DEPT



Finding Common Sub-expression
Any common portion?

P‘J EMP.NAME
/ QUM DEPTNUM / DEPTNUM DEPTNUM

EMP L vicrRnUM=373 SAL > 35K L viGrNUM=373

DEPT EMP DEPT



Finding Common Sub-expression
Any common portion?

P‘J EMP.NAME
/ QUM DEPTNUM /

DEPTNUM DEPTNUM

————————————

EMP L vicrRNUM=373 I SL SAL>35K' L vicrRnUM=373
DEPT EMP DEPT
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Finding Common Sub-expression

Any common portion? NOW?

PJ EMP.NAME

f
DF\\\\\\

SL SAL > 35K
IN bEPTNUM=DEPTNUM \
/ /JN TM:DEPTNUM
EMP SL MGRNUM=373 EMP SL MGRNUM=373
DEPT DEPT
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Finding Common Sub-expression

PJ EMP.NAME

Common sub-
expression

l PR \ S
DEPTNUM=DEPTNUM 7T T TTTIRITTTTTTTTTETTTTTTTETNS .

i ‘; , \
R : ' Rll JN DEPTNUM=DEPTNUM ‘=
i EMP SI'_ MGRNUM=373 i i EMP S'L |\/|GRNU|\/|:37qI
‘\\ DEPT //l :\ DEPT Ii

-

\ /’
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Finding Common Sub-expression

RF m@l—[}@m
TL MGRNUM=3
P‘J EMP.NAME EMP DEPT

'l/’— D F --------------

I

I

I \

/ SL SAL > 35K
R R

\
_____________________________________________________________
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Finding Common Sub-expression

F=SAL > 35K

______________

N
\

s’
_______________________________________________
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Finding Common Sub-expression
ST [T

RE JN peprvUM=DEPTMNIM |

F = SAL > 35K | ( N |
| SL \GRNUL=3T3 |
P‘J EMP.NAME E EMP I‘.‘IEPT E
4 DF 3
i SL s
LR R ,’
\

S -
_________________________________________________________

We can writeitas  --> R DF SL: R whichisRule 6!
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Removing Common Sub-expression
T [T .

F = SAL > 35K RT IN DEPINUM-DEPTNUM |

PJ empnamE \

| SL MGRNUM=3T3 |

P ~. i i
) \ ! !

-----------------------------

N OEEm N EEm R EES O EEE O B § S § BN § EEE O EEE O ESE § ESE O ESm B Emm B Em B
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Removing Common Sub-expression

F=SAL > 35K

PJ EMP.NAME

S

L not (SAL > 35K)

----------------------------

i EMP DEPT
!

-----------------------------



Removing Common Sub-expression
T [T

r
PJ RT+ JN DEPTNUM=DEPTNUM |
EMP.NAME i

1
SL yigrvi=373 |
1

. -
-------------------------

SL SAL <= 35K
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Removing Common Sub-expression

PJ EMP.NAME

SL SAL <= 35K

------------------------------

JN DEPTNUM=DEPTNUM

SL MGRNUM=373

e T M —
S S N

—————————————————————————————

Can you apply Criterion 1 and/or 2 on this tree?
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Simplification

Applying criterion — 2

PJ EMP.NAME

SL SAL <= 35K

/‘:J wTNUM

SL MGRNUM=373

EMP DEPT
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Simplification

After Applying criterion — 2

PJ EMP.NAME

JN DEPTNUM=DEPTNUM

N

SL SAL <= 35K SL MGRNUM=373

EMP DEPT
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Simplification

After Applying criterion — 1

PJ EMP.NAME

JN DEPTNUM=DEPTNUM

O

PJ NAME, DEPTNUM

SL SAL <= 35K

EMP
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PJ DEPTNUM

SL MGRNUM=373

DEPT
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Transformed Query

QT: I:)‘]EMP.NAME ((P‘JNAI\/IE,DEPTNUM SI—SAL<:35K EMP) JNDEPTNUMZDEPTNUM
(P‘JDEPTNUM SLMGRNUMZB?B DEPT))

PJ EMP.NAME

JN DEPTNUM=DEPTNUM

O

PJ NAME, DEPTNUM PJ DEPTNUM

SL SAL <= 35K SL MGRNUM=373

EMP DEPT




Transformed Query

Output:

QT: I:)JEMP.NAME ((PJNAI\/IE,DEPTNUM SI—SAL<:35K EMP) ‘]NDEPTNUM=DEPTNUM
(P‘JDEPTNUM SLMGRNUM=373 DEPT))

Input:

Q: PJ EMP.NAME ((EMP JN DEPTNUM=DEPTNUM SL MGRNUM=373 DEPT)
DF (SL SAL > 35K EMP JN DEPTNUM=DEPTNUM SL MGRNUM=373 DEPT ))

Q—Qq




Example 2.1

EMP (EMPNUM, DEPTNUM, NAME, SAL, AGE)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Q: PJ EMP.NAME SL MGRNUM=373 ((EMP JN DEPTNUM=DEPTNUM DEPT) DF (SL SAL > 35K EMP JN
DEPTNUM=DEPTNUM DEPT ))

Now. answer the following questions.
1. Draw the operator tree. 12]

1. Perform step-by-step transformations to simplify the operator tree, indicating which rule and [5]
criterion 1s applied at each step.
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Operator Tree

PJ EMP.NAME

SL MGRNUM=373

DF

DEPTNUM DEPTNUM JN DEPTNUM=DEPTNUM
/ \ o

DEPT
DEPT

EMP



Finding Common Sub-expression

Any common portion?

PJ EMP.NAME

S

L MGRNUM=373

DF

/

DEPTNUM DEPTNUM

/\

DEPT

G.

T

JN DEPTNUM=DEPTNUM

————————————

DEPT

EMP

M. Shahariar | CSE, AUST
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Finding Common Sub-expression

Any common portion? NOW?

PJ EMP.NAME

S

L MGRNUM=373

DF

/

DEPTNUM DEPTNUM

/\

DEPT

G.

S SAL > 35K
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L
\ JN DEPTNU
EMP

M=DEPTNUM

DEPT
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Finding Common Sub-expression

Any common portion? NOW?

PJ EMP.NAME

SL MGRNUM=373

Common sub-

/ \ expression

:l DEPTNUI\/I DEPTNUM \= SL SAL > 35K J/

/ \ (" \\JN NR

: : : DEPTNUM=DEPTNUM :

: o ,

| EMP DEPT | / \ i

\ / | EMP DEPT |
""""""""""""""" \

——————————————————————————
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Finding Common Sub-expression

SN — o
¥ %
PJ EMP.NAME ; JN DEPTNUM=DEPTNUM E —R
1
SL B i /\
MGRNUM=373 | Emp DEPT
R e
¢ \
DF

)
I_
wm
>
[
\Y
w
a1
A
N o e e e e e e e

————————————————————————————————————
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Finding Common Sub-expression

________________________ !
JN DEPTNUM=DEPTNIM | — R
F = SAL > 35K
PJ EMP.NAME
DEPT
SL MGRNUM=373 e /
/, DF \

0]
—
n

————————————————————————————————————
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Finding Common Sub-expression

________________________ !
JN DEPTNUM=DEPTNIM | — R
F = SAL > 35K
PJ EMP.NAME
DEPT
SL MGRNUM=373 e /
/, DF \

wm
—
M

————————————————————————————————————

We can write itas  --> R DF SL. R whichisRule 6!
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Removing Common Sub-expression

Jf"--}‘\- ------------------- ~ 'L
F = SAL > 35K i JN DEPTNUM=DEPTNUM E —R
P‘J EMP.NAME i / \
i EMP DEPT
SL vernUM=373 \

|
[
|
!
!
|

N OEEm N EEm R EES O EEE O B § S § BN § EEE O EEE O ESE § ESE O ESm B Emm B Em B
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Removing Common Sub-expression

F=SAL > 35K

P"]EMF’.NAME

SL not (SAL > 35K)
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g

------------------------

JTJ[EPTNUL{DEPTNUﬁ

/\

DEPT

__________________________
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Removing Common Sub-expression
S \

| J—
JN peprvune=pePTNUM | — R

P“J EMP.NAME i / \

SL MGRNUM=373

1
1

1

1

i 1

\ J

‘ N e e ul

SL SAL <= 35K
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Removing Common Sub-expression

P“J EMP.NAME

SL MGRNUM=373

SL SAL <= 35K

———————————————————————————

/4 1

] ]

i JN DEPTNUM=DEPTNUM i R
| |

1

| EMP DEPT .

\\ ’l

————————————————————————————

Can you apply Criterion 1 and/or 2 on this tree?
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Applying Criterion 2 -

Simplification

P“J EMP.NAME

SL MGRNUM=373

SL SAL <= 35K

JN DEPTNUM=DEPTNUM
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Simplification

After Applying criterion — 2

PJ EMP.NAME

JN DEPTNUM=DEPTNUM

N

SL SAL <= 35K SL MGRNUM=373

EMP DEPT
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Simplification

After Applying criterion — 1

PJ EMP.NAME

JN DEPTNUM=DEPTNUM

T

PJ NamE, DEPTNUM PJ bepraum
SL saL <= 35K SL merRNUM=373
EMP DEPT
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Transformed Query

QT: I:)‘]EMP.NAME ((P‘JNAI\/IE,DEPTNUM SI—SAL<:35K EMP) JNDEPTNUMZDEPTNUM
(P‘JDEPTNUM SLMGRNUMZB?B DEPT))

PJ EMP.NAME

JN DEPTNUM=DEPTNUM

O

PJ NAME, DEPTNUM PJ DEPTNUM

SL SAL <= 35K SL MGRNUM=373

EMP DEPT




Transformed Query

Output:

QT: I:)JEMP.NAME ((PJNAI\/IE,DEPTNUM SI—SAL<:35K EMP) ‘]NDEPTNUM=DEPTNUM
(P‘JDEPTNUM SLMGRNUM=373 DEPT))

Input:

Q: PJ EMP.NAME SL MGRNUM=373 ((EMP JN DEPTNUM=DEPTNUM DEPT)
DF (SL SAL > 35K EMP JN DEPTNUM=DEPTNUM DEPT ))

Q—Qq




Example 2.2

EMP (EMPNUM, DEPTNUM, NAME, SAL, AGE)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Q: PJ EMP.NAME SL MGRNUM=373 ((EMP JN DEPTNUM=DEPTNUM DEPT) DF (SL SAL > 35K EMP JN
DEPTNUM=DEPTNUM DEPT ))

Now. answer the following questions.
1. Draw the operator tree. 12]

1. Perform step-by-step transformations to simplify the operator tree, indicating which rule and [5]
criterion 1s applied at each step.
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Operator Tree

PJ EMP.NAME

SL MGRNUM=373

DF

DEPTNUM DEPTNUM JN DEPTNUM=DEPTNUM
/ \ o

DEPT
DEPT

EMP



Finding Common Sub-expression

Any common portion?

PJ EMP.NAME

SL MGRNUM=373

Apply Criteria 2 Apply Criteria 2

JN DEPTNUM=DEPTNUM JN DEPTNUM=DEPTNUM
/ \ SL SAL > 35K
EMP DEPT
DEPT
EMP
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Finding Common Sub-expression

Any common portion?

PJ EMP.NAME

DF
/ \
JN DEPTNUM=DEPTNUM JN DEPTNUM=DEPTNUM
EMP SL MGRNUM=373 SL SAL > 35K SL MGRNUM=373
DEPT EMP DEPT
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Finding Common Sub-expression
Any common portion?

P‘J EMP.NAME
/ QUM DEPTNUM /

DEPTNUM DEPTNUM

————————————

EMP L vicrRNUM=373 I SL SAL>35K' L vicrRnUM=373
DEPT EMP DEPT
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Finding Common Sub-expression

Any common portion? NOW?

PJ EMP.NAME

f
DF\\\\\\

SL SAL > 35K

IN bEPTNUM=DEPTNUM \
/ /JN TM:DEPTNUM
EMP SL MGRNUM=373 EMP SL MGRNUM=373
DEPT DEPT
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Finding Common Sub-expression

PJ EMP.NAME

Common sub-
expression

l PR \ S
DEPTNUM=DEPTNUM 7T T TTTIRITTTTTTTTTETTTTTTTETNS .

i ‘; , \
R : ' Rll JN DEPTNUM=DEPTNUM ‘=
i EMP SI'_ MGRNUM=373 i i EMP S'L |\/|GRNU|\/|:37qI
‘\\ DEPT //l :\ DEPT Ii



Finding Common Sub-expression

RF m@l—[}@m
TL MGRNUM=3
P‘J EMP.NAME EMP DEPT
'l/'_""""""""""""DI_: _________________________________
I
I
I \
/ SL SAL > 35K
R R

——————————————————————————————————————————————————————————————
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Finding Common Sub-expression

F=SAL > 35K

______________

N
\

s’
_______________________________________________
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Finding Common Sub-expression
ST [T

RE JN peprvUM=DEPTMNIM |

F = SAL > 35K | ( N |
| SL \GRNUL=3T3 |
P‘J EMP.NAME E EMP I‘.‘IEPT E
4 DF 3
i SL s
LR R ,’
\

S -
_________________________________________________________

We can writeitas  --> R DF SL: R whichisRule 6!
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Removing Common Sub-expression
T [T .

F = SAL > 35K RT IN DEPINUM-DEPTNUM |

PJ empnamE \

| SL MGRNUM=3T3 |

P ~. i i
) \ ! !

-----------------------------

N OEEm N EEm R EES O EEE O B § S § BN § EEE O EEE O ESE § ESE O ESm B Emm B Em B

G. M. Shahariar | CSE, AUST 51



Removing Common Sub-expression

F=SAL > 35K

PJ EMP.NAME

S

L not (SAL > 35K)

----------------------------

i EMP DEPT
!

-----------------------------



Removing Common Sub-expression
T [T

'}
R+ JN DEPTNUM=DEPTNUM |

N

SL yigrvine=373 |

PJ EMP.NAME

W

\ L saL <= 35K

-----------------------------
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Removing Common Sub-expression

PJ EMP.NAME

SL SAL <= 35K

------------------------------

JN DEPTNUM=DEPTNUM

SL MGRNUM=373

e T M —
S S N

—————————————————————————————

Can you apply Criterion 1 and/or 2 on this tree?

G. M. Shahariar | CSE, AUST

54



Simplification

Applying criterion — 2

PJ EMP.NAME

SL SAL <= 35K

/‘:J wTNUM

SL MGRNUM=373

EMP DEPT

G. M. Shahariar | CSE, AUST
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Simplification

After Applying criterion — 2

PJ EMP.NAME

JN DEPTNUM=DEPTNUM

N

SL SAL <= 35K SL MGRNUM=373

EMP DEPT
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Simplification

After Applying criterion — 1

PJ EMP.NAME

JN DEPTNUM=DEPTNUM

O

PJ NAME, DEPTNUM

SL SAL <= 35K

EMP
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PJ DEPTNUM

SL MGRNUM=373

DEPT
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Transformed Query

QT: I:)‘]EMP.NAME ((P‘JNAI\/IE,DEPTNUM SI—SAL<:35K EMP) JNDEPTNUMZDEPTNUM
(P‘JDEPTNUM SLMGRNUMZB?B DEPT))

PJ EMP.NAME

JN DEPTNUM=DEPTNUM

O

PJ NAME, DEPTNUM PJ DEPTNUM

SL SAL <= 35K SL MGRNUM=373

EMP DEPT




Transformed Query

Output:

QT: I:)JEMP.NAME ((PJNAI\/IE,DEPTNUM SI—SAL<:35K EMP) ‘]NDEPTNUM=DEPTNUM
(P‘JDEPTNUM SLMGRNUM=373 DEPT))

Input:

Q: PJ EMP.NAME SL MGRNUM=373 ((EMP JN DEPTNUM=DEPTNUM DEPT)
DF (SL SAL > 35K EMP JN DEPTNUM=DEPTNUM DEPT ))

Q—Qq




Example 3




Operator Tree

/\

NJN

DEPTNUM 10 //////// \\\\\
/ \ SL DEPTNUM =10 SL PNUM = P1

PNUM P1 SL PNUM = P2

DEPT SUPPLY SUPPLY DEPT SUPPLY




Finding Common Sub - Expression

Any common portion?

/\

NJN

SL peprnum=10""  DF / \

[ ‘.
i / \ i L peprnum=10 Sk pnum=pr
DEPT i\SUPPLY SUPPLY | DEPT SUPPLY

——————————————————————————
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Finding Common Sub - Expression

Any common portion?

/\

NIN
/ ______________ . how? /
l/ ‘.
SL DEPTNUM =10 i SL PNUM =P1 i DEPTNUM 10 SL PNUM =P1
DEPT | SUPPLY DEPT SUPPLY
\\ /’

———————————————
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How?

SL pyun< py SUPPLY

SUPPLY A | SNUM | PNUM | DEPTNUM | QUAN
SNUM | PNUM | DEPTNUM | QUAN L P ! 10
. - . ” 3 P1 1 30
> - > ” 5 P1 2 50
3 P1 1 30
4 P2 1 40 SL pnum = p2 SUPPLY
5 P1 2 50 B | snum | PNUM | DEPTNUM | QuUAN
6 P2 1 60 2 P2 2 20
4 P2 1 40
6 P2 1 60
A DF B - A
SNUM | PNUM | DEPT | QUAN SNUM | PNUM | DEPT | QUAN SNUM | PNUM | DEPT | QUAN
NUM NUM NUM
1 P1 1 10 2 P2 2 20 1 o1 10
3 P1 1 30 ) 4 P2 1 40 - 3 P1 30
5 P1 2 50 6 P2 1 60 5 P1 50
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Finding Common Sub - Expression

Any common portion? NOW?

Common sub-
expression UN

~

NJN \

II ‘| [ \
: / \ . / \ i
i SL DEPTNUM = 10 SL PNUM:PIE i SL DEPTNUM = 10 SL PNUM = P1 i
| P |
\._ DEPT SUPPLY  \  DEPT SUPPLY  /

-,
______________________________
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Finding Common Sub - Expression

--------------------------
-~

SL peprviM =10 SL pntv=p1
------------------------------------------ N
U N DEPT SUPPLY

—————————————————————————————

.
/

__________________________________________
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Finding Common Sub - Expression

--------------------------
-~

- /N IN\
SL peprviM =10 SL pntv=p1
------------------------------------------ N
U N DEPT SUPPLY

—————————————————————————————

.
/

__________________________________________

We can write itas  --> R UN R whichis Rule 2!
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Removing Common Sub - Expression

(" -] i SL pepTviM =10 SL FHL'.'\.’I=P1E
. 1

! i

. R

. |

.- DEPT SUPPLY

_____________________________

———————————————————
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Removing Common Sub - Expression

——————————————————————————————

{ NJN \
! I
1 1
1 1
1 1
1 1
: / \ :

1
i SL DEPTNUM =10 SL PNUM=P1E
| |
1 1
1 1
1 1
1 1
! }
\._ DEPT SUPPLY /

——————————————————————————————

Do we need to apply criteria 1 and/or 2? No, already simplified.
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Transformed Query

———————————————————————————————

7 NJN A
| / \ !
i SL DEPTNUM =10 SL PNUM:Pli
\ |
\. DEPT SUPPLY

———————————————————————————————

G. M. Shahariar | CSE, AUST
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Transformed Query

Output:

Input:

Q: (SL peprnum = 10 DEPT NIN (SLpyup < p; SUPPLY DF SLpyun < pp SUPPLY))

UN (SL peprvum = 10 DEPT NIN SLpyuy < o1 SUPPLY)

Q—Qq




Last Example

EMP (EMPNUM, DEPTNUM, NAME, SAL, AGE)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Consider the following global query:
((SLFl EMP JNy,_p DEPT) UN (SLg; EMP |N,_g DEPT)) DF (SLgz; EMP JN,_g DEPT)

Here,
F1, F2, F3 can represent any condition. In this example consider none of them are same.
Imagine, A= B = DEPTNUM

Now. answer the following questions.
1. Draw the operator tree. 2]

1. Perform step-by-step transformations fo simplify the operator tree. indicating which rule and [5]
criterton 1s applied at each step.
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Operator Tree

DF

/\

SL
JNA 5 ‘ 3

SL ) \ SL{\ EMP DEPT

DEPT EMP DEPT



Finding Common Sub-EXxpression
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Finding Common Sub-expression

Any common portion?
DF

/\

UN SL

/\ N
S‘L i S‘L § /AB\
IN a-s JIN a-g EMP DEPT

/N N

EMP DEPT EMP DEPT



o

Finding Common Sub-expression

SL g
T N 0
EMP DEPTE
]

__________________

Any common portion?
DF

__________________
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expression

o
S

;;;;;7
Semmemm e —————

______________________
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Finding Common Sub-expression

Any common portion?
DF

—————————————————————————————

I I

: /\ ! |

i - R

i SL SL , i

n .

\ R R

e ————————————
i JINa-s

—————————————————————
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Finding Common Sub-expression

Any common portion?
DF

—————————————————————————————

'I, UN \‘ SL F3
[
i ! R
\ Sl SLe, |
- o
1
VR R /'l

—————————————————————————————

—————————————————————
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Removing Common Sub-expression

Any common portion?

DF
ST //\
;Sl— F1 ORF2 | SL 5
! |
A
| ; R
R |
3 K
""""""""""""""""""" N IIIF--JT-‘T-;-B““““““H"E
SLp R UNSL R=SLporee R | /\ i
EEMP DEPTE

—————————————————————
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Finding Common Sub-expression

Any common portion?
DF

SL ¢ SL g3

—————————————————————
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Finding Common Sub-expression

Any common portion?

—————————————————————————————————————————————————

( ‘.
! 1
! 1
| /\ |
i SLe SR
! 1
| -
l\ R R /'I
We can write itas SL ., R DF SL ; R which is Rule 9! '_I___e:c_l_:_él__f_l_s)_lilf_Z_'
EEMP DEPTE

—————————————————————
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Removing Common Sub-expression

Any common portion?

[ i
, SL ¢4 anDNOT F3 !
i :
! R i
\ ————————————— -
' Let F4=F1OR F2 i
--------------------------------------- ‘ T INaz A=

—————————————————————
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Removing Common Sub-expression

SL (F1 OR F2) AND NOT F3

R

------------------

[ JNas-p

| 1
| 1
| 1
I |
|EMP DEPT |
| 1

—————————————————————
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Removing Common Sub-expression

—————————————————————————

/, ™
I SL (F1 OR F2) AND NOT F3 E
: i
: i
I JIN A-p ]
VAN i
1 ]
1 ]
: i
\ EMP DEPT J

_________________________

Can we apply Criterion 1 and/or 2?
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Simplification

Applying Criterion 2 - s
(F1 OR F2) AND NOT F3

Why? IN =g

/N

EMP DEPT

v

Because in the original query, all SL ; SL , SL ; were applied on EMP relation.
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Simplification

After Applying Criterion 2 -
N A-3

SL (F1 OR F2) AND NOT F3

EMP DEPT
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Transformed Query

Qi SL (r1orr2)anonoT F3 EMP IN o_g DEPT

_______________________________________
- ~

Vs \
/ JIN A-5 \
| 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
I I
: SL (F1 OR F2) AND NOT F3 :
I I
1 1
I I
'\\ EMP DEPT ,:'

\ ,l

—————————————————————————————————————————
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Transformed Query

Output:

Qr: SL(FlORFZ)ANDNOT rs EMP JUN -5 DEPT

Input:
Q:
((SLH EMP |N,.p DEPT) UN (SLgy EMP |N,-p DEFT]] DF (SLg; EMP |N,.p DEPT)

Q—Qy
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Exercise 1
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Exercise 2

L1~ Consider the following global relational schemata.

EMP (ID, NAME, SAL, AGE, MGRNUM, DEPTNUM)
DEPT (ID, AREA, DEPTNUM, MGRNUM)

Corresponding fragmentation schemata:

EMPl — SLHAL{EEH EMP
EMPE — SLj;‘qL = 20K EMP
DEPTl — SLAREA ="North" DEPT
DEPTE — SLAREA ="South" DEPT

Also consider the following global query.

P name, area(((SLgap~ 255 EMP JNjp_ip SLarea —Nortn DEPT) DF (SLgpp <psxEMP
JNip=1p SLarga ="North® DEPT)) NN (SLggea = "North (EMP [Njp_1p DEPT)))
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Exercise 3

EMP (EMPNUM, DEPTNUM, NAME, SAL, AGE)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Consider the following global query:
((SLFl EMP JNy_p DEPT) DF (SLg, EMP JN,_g DEPT)) NJN

((EMP JNy_p DEPT) UN (SLgz; EMP JN,_p DEPT))

Here,
F1, F2, F3 can represent any condition. In this example consider none of them are same.
Imagine, A= B = DEPTNUM
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Exercise 4

EMP (EMPNUM, DEPTNUM, NAME, SAL, AGE)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

Consider the following global query:
((SLFI EMP JNs,_p DEPT) UN (SLg, EMP JN,_p D'EPT}) NJN

((EMP JNj_g DEPT) DF (SLgz EMP JNy_p DEPT))

Here,
F1, F2, F3 can represent any condition. In this example consider none of them are same.
Imagine, A= B = DEPTNUM
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Exercise 5

Consider the following global query and answer the questions from (1) to (111).

((SLy,RIN,_5S) DF (SLyp,R JN,_,S)) NJN (RJN,_,S))
UN (SLgy yvp vor 2 RIN 4-55)

1) Draw the operator tree. [2]

11) Perform step-by-step transformations to simplify the operator tree. indicating [5]

which rule and criterion 1s applied at each step.

111) Write the query from the obtamned simplified tree. [2]

Here,
F1, F2, F3 can represent any condition. In this example consider none of them are same.

Imagine, A and B represents the same attribute of two different relation R and S.
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Exercise 6

EMP (EMPNUM, DEPTNUM, NAME, SAL, AGE)
DEPT (DEPTNUM, NAME, AREA, MGRNUM)

(a) Consider the following global query and answer the questions (i) and (ii).

(((SLSAL > 25 EMP [Nyp - jp DEPT) DF (SLygg <5 EMP [Np—jp DEPT)) NN (EMP [Npp_p DEPT))
DF (SLssr > 258 anp 4GE »25 EMP JNip_jp DEPT)

i.  Draw the operator tree, 2]
i.  Perform step-by-step transformations to simplify the operator tree, indicating which rule and 6]
criterion is applied at each step.
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