CSE 414

SECTION 4 — RELATIONAL ALGEBRA




**Formalism for describing queries

+*Basis of relational databases

**Will make you a SQL wizard!




Notes on RA

**Multiple possible query plans

Product(pid, name, price)
Purchase(pid, cid, store)

Customer(cid, name, city)

d—o

X.name,z.name

price>100 and city=‘Seattle’

\

/ id=cid
< pid=pid \
/ \ Customer

Product Purchase
Lo )
Query optimization =
finding cheaper, (
equivalent expressions = [l xname.z.name
< pid=pid -

/ city=‘Seattle’
o price>100
/ Customer

Product Purchase

**Logical vs. Physical query plans

T sname

o scity= ‘Seattle’ A sstate= ‘WA’ A pno=2

[=<] sid =sid
Supplier Supply

(On the fly) i1

sname
A physical query plan is a logical
query plan annotated with
physical implementation details

(On the fly)

o scity= ‘Seattle’ asstate= ‘WA’ A pno=2

(Block-nested loop)

sid = sid

Supplier Supply
(File scan) (File scan)



Example: RA-to-SQL

Person(id, name, countryid)
Country(id, name, continent)

¢ ia
| SELECT C.id

FROM Person P, Country C

Opop > 10,000,000 . .
WHERE P.countryid = C.1id

|
Y AND C.continent=‘Africa’
C.id, COUNT (x)—pop GROUP BY C . ld
| HAVING COUNT (*) > 10000000

Oc.continent=Africa

I Can we make a more efficient plan?

NP.countryid=C.id

Person P Country C

Equivalently in equation form: Il¢ ;4 (0pop>10,000,00 (Yc.id.count(+)=pop (Oc.continent=africa(Person P Mp countryia=c.ia Country C))))



RA Reference Sheet

Name Symbol
Selection a
Projection T

Join >
Group By Y

Set Difference
Duplicate Elimination )




