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          Execution Engine

Storage Engine

     (Manages Tables and Indexes)

Query Optimizer

Parsing 

SQL

Relational
Engine
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❙ 5HTXLUHV�VRUWHG�RUGHU�RQ�5��D��5��D

❙ 2XWSXW�LV�D�VRUWHG�RUGHU

❙ 3LSHOLQHG
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❙ 6RUWHG�LQSXWV�RI�QR�FRQVHTXHQFH

❙ 2XWSXW�KDV�WKH�VDPH�VRUW�RUGHU�DV�5��D

❙ 3LSHOLQHG
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Merge Join

Scan R1NL Join

2.A = 3.A

4.B = 5.B

Scan R2
Scan R3

Sort

(R1 sorted on A)
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❙ -RLQ�SURGXFWV�ZLWK�6DOH��WKHQ�VXP
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)URP�$��%��&

:KHUH�$�[� �%�[�DQG�%�\� �&�\

*URXS�%\�$�D

2UGHU�%\�$�D
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❚ 6FKHPD�

❙ 3URGXFW�SLG��XQLWSULFH�����

❙ 6DOHV�WLG��GDWH��VWRUH��SLG��XQLWV�

❚ 7UHHV�

Join

Scan (Sales)

Filter(date = Q298)

Products

Filter (In NW)

Group By (pid)
sum(units)

Join

Scan (Sales)

Filter(Saledate = Q298)

Products

Filter (In NW)
Group By (pid)
sum(units)
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❚ 6FKHPD�

❙ 6DOHV�WLG��GDWH��VWRUH��SLG�DPRXQW�

❙ &DWHJRU\�SLG�FLG��GHWDLOV�

❚ ([DPSOH�

Join

Scan (Sales)

Filter(s.store in
{CA, WA})

Category

Filter (..)

Group By (cid)
sum(amount)

Join

Scan (Sales)

Filter(s.store in
{CA, WA})

Category

Filter(..)

Group By (cid)
sum(amount)

Group By (pid)
sum(amount)
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❚ 6FKHPD�FRQVWUDLQWV��DUELWUDU\�DJJUHJDWLRQ
IXQFWLRQV

❚ 1R�VFKHPD�FRQVWUDLQWV��EXW�SURSHUWLHV�RI
DJJUHJDWH�IXQFWLRQV
❙ $JJ�6��8�6��� �I�$JJ�6����$JJ�6���

❙ 0D\�VRPHWLPH�UHTXLUH�XVH�RI�GHULYHG�FROXPQV
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❙ 7KHUHIRUH��PD\�UHGXFH�FRVW�RI�VXEVHTXHQW�MRLQV

❙ &DQ�EH�SLSHOLQHG�ZLWK�LQGH[�VFDQV

❚ ����$SSOLFDWLRQ�QHHGV�WR�EH�FRVW�EDVHG�VLQFH
❙ 7KH�FRVW�RI�JURXS�E\�PD\�EH�LQFUHDVHG

❙ $FFHVV�PHWKRGV�RQ�EDVH�WDEOHV�PD\�QR�ORQJHU�EH�XVHIXO
IRU�WKH�MRLQ

❚ (QFDSVXODWLQJ�D�³WUDQVIRUPDWLRQ´�LV�QRW�HDV\
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