creativecommons.org/licenses/by-nc-nd/4.0/legaicode

Example (9OSE

Jens Dittrich
Customers Cities_Dictionary
name street citylD citylD city
peter minstreet 0 5 berlin
steve macstreet 1 1 cuppertino
mike longstreet 9 9 saarbruecken
tim unistreet 9 3 paris
hans msstreet 5 0 new york
jens shortstreet 1 7 london
frank minstreet 0
olaf macstreet 9
stefan unistreet 0
alekh unistreet /
felix macstreet 5
jorge minstreet 9




Sort Both Tables on Join Attributes

Cities_Dictionary

citylD

city

new york

cuppertino

paris

berlin

london

OIN|OA W =] O

saarbruecken

Customers

name street citylD
frank minstreet 0
peter minstreet 0
stefan unistreet 0
jens shortstreet 1
steve macstreet 1
felix macstreet 5
hans msstreet 5
alekh unistreet 14
jorge minstreet 9
mike longstreet 9
olaf macstreet 9
tim unistreet 9




Values Pointed to are Equal!

74 $

Customers Cities_Dictionary
nam street citylD R citylD city
frank minstreet 0 * 0 new york
peter minstreet 0 1 cuppertino
stefan unistreet 0 3 paris
jens shortstreet 1 5 berlin
steve macstreet 1 7 london
felix macstreet 5 9 saarbruecken
hans msstreet 5
alekh unistreet 14
jorge minstreet 9
mike longstreet 9 Customers NATURAL JOIN Cities_Dictionary
olaf macstreet 9 name street citylD city
tim unistreet 9




Found a Join Result

Cities_Dictionary

citylD city

new york

cuppertino

paris

berlin

london

OIN|OA W =] O

saarbruecken

Customers NATURAL JOIN Cities_Dictionary

Customers

nam street citylD
frank minstreet 0
peter minstreet 0
stefan unistreet 0
jens shortstreet 1
steve macstreet 1
felix macstreet 5
hans msstreet 5
alekh unistreet 14
jorge minstreet 9
mike longstreet 9
olaf macstreet 9
tim unistreet 9

name street citylD city
frank minstreet new york




Values Pointed to are Equal!

Customers

nam street citylD
frank minstreet 0
peter minstreet 0
stefan unistreet 0
jens shortstreet 1
steve macstreet 1
felix macstreet 5
hans msstreet 5
alekh unistreet 14
jorge minstreet 9
mike longstreet 9
olaf macstreet 9
tim unistreet 9

<

Cities_Dictionary
citylD city

0 new york

1 cuppertino

3 paris

5 perlin

! london

9 saarbruecken

Customers NATURAL JOIN Cities_Dictionary

name street citylD city
frank minstreet 0 new york




Found a Join Result

Cities_Dictionary
citylD city

0 new york

1 cuppertino

3 paris

5 perlin

! london

9 saarbruecken

Customers NATURAL JOIN Cities_Dictionary

Customers

nam street citylD
frank minstreet 0
peter minstreet 0
stefan unistreet 0
jens shortstreet 1
steve macstreet 1
felix macstreet 5
hans msstreet 5
alekh unistreet 14
jorge minstreet 9
mike longstreet 9
olaf macstreet 9
tim unistreet 9

name street citylD city
frank minstreet 0 new york
peter minstreet 0 new york




Values Pointed to are Equal!

Customers

nam street citylD
frank minstreet 0
peter minstreet 0
stefan unistreet 0
jens shortstreet 1
steve macstreet 1
felix macstreet 5
hans msstreet 5
alekh unistreet 14
jorge minstreet 9
mike longstreet 9
olaf macstreet 9
tim unistreet 9

<

Cities_Dictionary
citylD city

0 new york

1 cuppertino

3 paris

5 perlin

! london

9 saarbruecken

Customers NATURAL JOIN Cities_Dictionary

name street citylD city
frank minstreet 0 new york
peter minstreet 0 new york




Found a Join Result

Cities_Dictionary

citylD city

new york

cuppertino

paris

berlin

london

OIN|OA W =] O

saarbruecken

Customers NATURAL JOIN Cities_Dictionary

Customers

nam street citylD
frank minstreet 0
peter minstreet 0
stefan unistreet 0
jens shortstreet 1
steve macstreet 1
felix macstreet 5
hans msstreet 5
alekh unistreet 14
jorge minstreet 9
mike longstreet 9
olaf macstreet 9
tim unistreet 9

name street citylD city

frank minstreet 0 new york
peter minstreet 0 new york
stefan unistreet 0 new york




Values Pointed to are NOT Equal!

Cities_Dictionary

citylD city

new york

cuppertino

paris

berlin

london

OIN|OA W =] O

saarbruecken

Customers NATURAL JOIN Cities_Dictionary

Customers

nam street citylD
frank minstreet 0
peter minstreet 0
stefan unistreet 0
jens shortstreet 1
steve macstreet 1
felix macstreet 5
hans msstreet 5
alekh unistreet 14
jorge minstreet 9
mike longstreet 9
olaf macstreet 9
tim unistreet 9

name street citylD city

frank minstreet 0 new york
peter minstreet 0 new york
stefan unistreet 0 new york




Values Pointed to are Equal!

Cities_Dictionary

citylD city

new york

cuppertino

paris

berlin

london

OIN|OA W =] O

saarbruecken

Customers NATURAL JOIN Cities_Dictionary

Customers

nam street citylD
frank minstreet 0
peter minstreet 0
stefan unistreet 0
jens shortstreet 1
steve macstreet 1
felix macstreet 5
hans msstreet 5
alekh unistreet 14
jorge minstreet 9
mike longstreet 9
olaf macstreet 9
tim unistreet 9

name street citylD city

frank minstreet 0 new york
peter minstreet 0 new york
stefan unistreet 0 new york




Found a Join Result

Cities_Dictionary

citylD city

new york

cuppertino

paris

berlin

london

OIN|OA W =] O

saarbruecken

Customers NATURAL JOIN Cities_Dictionary

Customers

nam street citylD
frank minstreet 0
peter minstreet 0
stefan unistreet 0
jens shortstreet 1
steve macstreet 1
felix macstreet 5
hans msstreet 5
alekh unistreet 14
jorge minstreet 9
mike longstreet 9
olaf macstreet 9
tim unistreet 9

name street citylD city
frank minstreet new york
peter minstreet new york
stefan unistreet new york
jens shortstreet cuppertino




Values Pointed to are Equal!

Cities_Dictionary

citylD city

new york

cuppertino

paris

berlin

london

OIN|OA W =] O

saarbruecken

Customers NATURAL JOIN Cities_Dictionary

Customers

nam street citylD
frank minstreet 0
peter minstreet 0
stefan unistreet 0
jens shortstreet 1
steve macstreet 1
felix macstreet 5
hans msstreet 5
alekh unistreet 14
jorge minstreet 9
mike longstreet 9
olaf macstreet 9
tim unistreet 9

name street citylD city
frank minstreet new york
peter minstreet new york
stefan unistreet new york
jens shortstreet cuppertino




Found a Join Result

Cities_Dictionary

citylD city

new york

cuppertino

paris

berlin

london

OIN|OA W =] O

saarbruecken

Customers NATURAL JOIN Cities_Dictionary

Customers

nam street citylD
frank minstreet 0
peter minstreet 0
stefan unistreet 0
jens shortstreet 1
steve macstreet 1
felix macstreet 5
hans msstreet 5
alekh unistreet 14
jorge minstreet 9
mike longstreet 9
olaf macstreet 9
tim unistreet 9

name street citylD city
frank minstreet new york
peter minstreet new york
stefan unistreet new york
jens shortstreet cuppertino
steve macstreet cuppertino




Values Pointed to are NOT Equal!

Cities_Dictionary

citylD city

new york

cuppertino

paris

berlin

london

OIN|OA W =] O

saarbruecken

Customers NATURAL JOIN Cities_Dictionary

Customers

nam street citylD
frank minstreet 0
peter minstreet 0
stefan unistreet 0
jens shortstreet 1
steve macstreet 1
felix macstreet 5
hans msstreet 5
alekh unistreet 14
jorge minstreet 9
mike longstreet 9
olaf macstreet 9
tim unistreet 9

name street citylD city
frank minstreet new york
peter minstreet new york
stefan unistreet new york
jens shortstreet cuppertino
steve macstreet cuppertino




Values Pointed to are NOT Equal!

Cities_Dictionary

citylD city

new york

cuppertino

paris

berlin

london

OIN|OA W =] O

saarbruecken

Customers NATURAL JOIN Cities_Dictionary

Customers

nam street citylD
frank minstreet 0
peter minstreet 0
stefan unistreet 0
jens shortstreet 1
steve macstreet 1
felix macstreet 5
hans msstreet 5
alekh unistreet 14
jorge minstreet 9
mike longstreet 9
olaf macstreet 9
tim unistreet 9

name street citylD city
frank minstreet new york
peter minstreet new york
stefan unistreet new york
jens shortstreet cuppertino
steve macstreet cuppertino




Values Pointed to are Equal!

=

Cities_Dictionary

citylD city

new york

cuppertino

paris

berlin

london

OIN|OA W =] O

saarbruecken

Customers NATURAL JOIN Cities_Dictionary

Customers

nam street citylD
frank minstreet 0
peter minstreet 0
stefan unistreet 0
jens shortstreet 1
steve macstreet 1
felix macstreet 5
hans msstreet 5
alekh unistreet 14
jorge minstreet 9
mike longstreet 9
olaf macstreet 9
tim unistreet 9

name street citylD city
frank minstreet new york
peter minstreet new york
stefan unistreet new york
jens shortstreet cuppertino
steve macstreet cuppertino




Found a Join Result

=

Cities_Dictionary

citylD city

new york

cuppertino

paris

berlin

london

OIN|OA W =] O

saarbruecken

Customers NATURAL JOIN Cities_Dictionary

Customers

nam street citylD
frank minstreet 0
peter minstreet 0
stefan unistreet 0
jens shortstreet 1
steve macstreet 1
felix macstreet 5
hans msstreet 5
alekh unistreet 14
jorge minstreet 9
mike longstreet 9
olaf macstreet 9
tim unistreet 9

name street citylD city
frank minstreet new york
peter minstreet new york
stefan unistreet new york
jens shortstreet cuppertino
steve macstreet cuppertino
felix macstreet berlin




Values Pointed to are Equal!

=

Cities_Dictionary

citylD city

new york

cuppertino

paris

berlin

london

OIN|OA W =] O

saarbruecken

Customers NATURAL JOIN Cities_Dictionary

Customers

nam street citylD
frank minstreet 0
peter minstreet 0
stefan unistreet 0
jens shortstreet 1
steve macstreet 1
felix macstreet 5
hans msstreet 5
alekh unistreet 14
jorge minstreet 9
mike longstreet 9
olaf macstreet 9
tim unistreet 9

name street citylD city
frank minstreet new york
peter minstreet new york
stefan unistreet new york
jens shortstreet cuppertino
steve macstreet cuppertino
felix macstreet berlin




Found a Join Result

=

Cities_Dictionary

citylD city

new york

cuppertino

paris

berlin

london

OIN|OA W =] O

saarbruecken

Customers NATURAL JOIN Cities_Dictionary

Customers

nam street citylD
frank minstreet 0
peter minstreet 0
stefan unistreet 0
jens shortstreet 1
steve macstreet 1
felix macstreet 5
hans msstreet 5
alekh unistreet 14
jorge minstreet 9
mike longstreet 9
olaf macstreet 9
tim unistreet 9

name street citylD city
frank minstreet new york
peter minstreet 0 new york
stefan unistreet 0 new york
jens shortstreet 1 cuppertino
steve macstreet 1 cuppertino
felix macstreet 5 berlin
hans msstreet 5 berlin




Sort-Merge Join
S
s el depent N

JP(r,S) :=r.X == s.X //definition of the join predicate



Sort-Merge Join

R

JP(r,s) ;= r.x == s.X //definition of the join predicate

SortMergeJoin( R, S, JP(r,s) ):

sort(R on R.x); //sort R on join attribute x
sort(S on S.x); //sort S on join attribute X
Pointer PR = RI[0]; //initialize pointer to R
Pointer PS = S|[0]; //initialize pointer to S

do: //start loop

If PR.x == PS.x: //if values match
output( (PR, PS)); //output join result
—

Loh- o P“"fa“('?



Sort-Merge Join

JP(r,s) ;= r.x == s.X

SortMergeJoin( R, S, JP(r,s) ):
sort(R on R.x);
sort(S on S.x);
Pointer PR = R|0];
Pointer PS = S[0];
do:
If PR.x == PS.x:
output( (PR, PS));
If PR.x <= PS.x:
PR++;
else: PR-X > PY'Y
PS++;

R

//definition of the join predicate

//sort R on join attribute x

//sort S on join attribute X

//initialize pointer to R

//initialize pointer to S

//start loop

//if values match

//output join result

//find smaller join key (move left first!)
//move pointer to R forward

//move pointer to S forward



Sort-Merge Join

R

JP(r,s) ;= r.x == s.X //definition of the join predicate

SortMergedJoin( R, S, JP(r,s) ):

sort(R on R.x); //sort R on join attribute x
sort(S on S.x); //sort S on join attribute X
Pointer PR = RI[0]; //initialize pointer to R
Pointer PS = S|[0]; //initialize pointer to S
do: //start loop
If PR.x == PS.x: //if values match
output( (PR, PS)); //output join result
If PR.x <= PS.x: //find smaller join key (move left first!)
PR++; //move pointer to R forward
else:
PS++; //move pointer to S forward
while PR !'= R.end && PS != S.end //both tables unprocessed

=LA



Sort-Merge Join

R

JP(r,s) ;= r.x == s.X //definition of the join predicate

SortMergedJoin( R, S, JP(r,s) ):

sort(R on R.x); //sort R on join attribute x
sort(S on S.x); //sort S on join attribute X
Pointer PR = RI[0]; //initialize pointer to R
Pointer PS = S|[0]; //initialize pointer to S
do: //start loop
If PR.x == PS.x: //if values match
output( (PR, PS)); //output join result
If PR.x <= PS.x: //find smaller join key (move left first!)
PR++; //move pointer to R forward
else:
PS++; //move pointer to S forward
while PR !'= R.end && PS != S.end //both tables unprocessed

//output join results...
//...for non-empty table



PK

N

Natural Join Jf 4

Customers Cities_Dictionary
name street citylD citylD city
frank minstreet 0 0 new york
peter minstreet 0 1 cuppertino
stefan unistreet 0 3 paris
jens shortstreet 1 5 berlin
steve macstreet 1 7 london
felix macstreet 5 9 saarbruecken
hans msstreet 5 y.
alekh unistreet 14 r
jorge minstreet 9
mike longstreet 9 ho J"” (‘,‘c / L!r
olaf macstreet 9
tim unistreet 9

—)
/
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Duplicates in both Columns!

Customers Cities_Dictionary
name street citylD cityNo city
frank minstreet 0 1 new york
peter minstreet 0 cuppertino
stefan unistreet 0 paris
jens shortstreet 1 5 berlin
steve macstreet 1 5 london
felix macstreet 5 9 saarbruecken
hans msstreet 5
alekh unistreet 14
jorge minstreet 9
mike longstreet 9
olaf macstreet 9
tim unistreet 9




Joins? CoGroups!

Customers
name street citylD
frank minstreet
peter minstreet 0
stefan unistreet
jens shortstreet 1 ‘
steve macstreet
felix macstreet
hans msstreet > l
alekh unistreet 14
jorge minstreet
mike longstreet .
olaf macstreet
tim unistreet
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crovl BY

Cities_Dictionary

cityNo

city

new york

cuppertino

paris

berlin

london

saarbruecken

SELEEY <
10
row By <




