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SELECT Pnumber, Dnum, Lname, Address, Bdate
FROM Project, Department, Employee

WHERE Plocation = 'Stanford'
AND Dnum = Dnumber
AND Mgr ssn = Ssn

TCP. Pnumber, P.Dnum,E.Lname, E. Address, E.Bdate

O-P. Dnum=D.Dnumber AND D.Mgr_ssn=E.Ssn AND Plocation="Stanford'
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Record Size Tuples
Project 100 byte 100
Department 50 byte 20
Employee 150 byte 5000
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EMPLOYEE WORKS ON PROJECT

SSN « ESSN PNAME
LNAME PNO » PNUMBER
FNAME HOURS PLOCATION
BDATE DNUM
ADDRESS

SALARY

DNO

SELECT LNAME
FROM EMPLOYEE, WORKS ON, PROJECT
WHERE PNAME='AQUARIUS' AND PNUMBER=PNO
AND ESSN=SSN AND BDATE > '1957-12-31"'";
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Initial query tree

SELECT LNAME

WHERE PNAME='AQUARIUS'

FROM EMPLOYEE, WORKS ON, PROJECT

AND ESSN=SSN AND BDATE > '1957-12-31";

AND PNUMBER=PNO

T\ NAME

O-P NAME="'Aquarius' AND PNUMBER=PNO AND ESSN=SSN AND BDAT E>'1957-12—-31'
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General transformation rules for relational algebra operations

Oc, ANDC, AND---ANDC, (R)= Oc, (Gc:2 (- (Gcn (R)--2)

Gcl
G ANDC, AND---ANDC
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General transformation rules for relational algebra operations

i o il Y

s, (o, (R)) =0, (o, (R))

Rule 2
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General transformation rules for relational algebra operations

Tjist, (nlistz (- '(ﬂ:listn (R)--)) = Tjist, (R)

Tist,
| -
list
ﬂ:nstz Rule 3 !
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A, A, A, (oc(R))=o¢ (7IA1,A2 A, (R))
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General transformation rules for relational algebra operations
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General transformation rules for relational algebra operations
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General transformation rules for relational algebra operations
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General transformation rules for relational algebra operations
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General transformation rules for relational algebra operations
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(RxS)xT=Rx(SxT) (R><S)<T=Rp (S T)
(RuS)uT=RuU(SUT) (RNS) NT=RN(SNT)
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General transformation rules for relational algebra operations
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o.(RUS) =0 (R)uo.(S)
o.(RNS)=0:(R)noc(S)
oc(R-S)=0:(R)-0(5)
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General transformation rules for relational algebra operations
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(DeMorgan’s rule) ole s s Ligild e

NOT (C, AND C,) = (NOT C,) OR (NOT C,)
NOT (C, OR C,) =(NOT C,) AND (NOT C,)
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Rule 1:
Oc¢1andc2and ... And cn(R) = GC1(6C2 (... (Gcn(R))- ")
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Outline of a heuristic algebraic optimization algorithm
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Rule 2. O¢1(0c, (R)) = 0c0(0¢ (R))
Rule4:  Tlpg, ...,An(Gc(R) = Gc(nAl, ...,An(R))
Rue6: o (R S)=(c.(R))> S
o (R S)= (o.4(R))> (0.,(S))

Rule 10: 6.(R 0 S)=0c.(R) 0 c.(S)
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Rue5 Rpd:S=Sp>dc:R
RxS=SxR

Rue9: (ROS)0T=RO(SOT)
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Outline of a heuristic algebraic optimization algorithm
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Rule 3: T iset (70 st (o (T istAR)) - -)) = 70 i (R)
If listl c list2 < ... c listn.

...,An(R))
Rule7: T (R B:S) =(m a1, an(R)) B> (Tg1,...8m(S))
Rue11: m (RUS)=(n (R)) v (m (S))

Rule 41 Tlaq ...,An(Gc(R) = cYc(“Al,



