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Objectives

ÅWhat is data federation?

ÅCharacteristics associated with data federation

ÅWhat is a join?

ÅWhy join?

ÅSAS® DATA step merge versus a Join

ÅCartesian product joins

ÅTwo table joins

ÅTable aliases to reference tables

ÅThree table joins

ÅLeft and Right outer joins

ÅWhat happens during a join?

ÅAvailable join algorithms
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Tables Used in Examples

Movies

Actors
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What is Data Federation?

ÅProcess of integrating data from many different sources

ÅLeaves data in place without using resources to copy data

ÅMakes access to data sources as easy as possible

ÅProvides a degree of reusability

ÅA data federation approach often replaces a data warehouse
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Data Federation Characteristics

ÅIt represents an integration approach

ÅAbility to aggregate data from many different sources

ÅData sources can be in any location

ÅIt can be implemented within any lifecycle methodology

ÅProvides flexibility

ÅIt is user-centric

ÅFederated data does not copy and store data like a data

warehouse

ÅIt contains metadata (information about the actual data and

its location)

ÅIs NOT always designed with optimality in mind
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What is a Join?

Table One Table Two

Visually, it would look something like this:

ÅProcess of combining tables side-by-side (horizontally)

ÅConsists of a matching process between rows in tables

ÅSome or all of the tablesôcontents are brought together

ÅGather and manipulate data from across tables

. . .
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Why Join?

ÅData in a database is often stored in separate tables

ÅJoins allow data to be combined as if it were stored in one

huge file

ÅProvide exciting insights into data relationships

ÅTypes of joins:

VInner joins ïa maximum of 256 tables can be joined

VOuter joins ïa maximum of 2 tables can be joined
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DATA Step Merge versus a Join

ÅMerges process data differently than a standard join

ÅThe merge process overlays the duplicate by-column

ÅJoins adhere to ANSI guidelines

ÅJoins do not automatically overlay the duplicate matching

column
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DATA Step Merge Process

DATA merged;

MERGE customers (IN=c)

movies (IN=m);

BY cust_no;

IF c AND m;

RUN;

Customers Movies

Cust_no   Name

3   Ryan

5   Anna - liese

10   Ronnie

Cust_no   Category

3   Adventure

5   Comedy

7   Suspense

Merged

Cust_no  Name        Category

3  Ryan        Adventure

5  Anna - liese  Comedy

=
=
X
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Join Process

PROC SQL;

SELECT *

FROM customers,

movies

WHERE

customers.cust_no =

movies.cust_no;

QUIT;

Customers Movies

Cust_no   Name

3   Ryan

5   Anna - liese

10   Ronnie

Cust_no  Name   Cust_no  Category

3   Ryan           3  Adventure

5   Anna - liese     5  Comedy

=
=
X

Cust_no   Category

3   Adventure

5   Comedy

7   Suspense
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Merge versus Join Results

Cust_no  Name    Cust_no  Category

3  Ryan          3  Adventure

5  Anna - liese    5  Comedy

Merge

Cust_no  Name       Category

3  Ryan       Adventure

5  Anna - liese Comedy

Features

1. Data must be sorted using by-value.

2. Requires variable names to be same.

3. Duplicate matching column is overlaid.

4. Results are not automatically printed.

Features

1. Data does not have to be sorted using by-value.

2. Does not require variable names to be same.

3. Duplicate matching column is not overlaid.

4. Results are automatically printed unless

NOPRINT option is specified.

Versus

Join
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Cartesian Product Join (Cross Join)

PROC SQL;

SELECT *

FROM customers,

movies;

QUIT;

Cust_no  Name   Cust_no  Movie_no  Category

3  Ryan         3  1011      Adventure

3  Ryan         5  3090      Comedy

3  Ryan         7  4456      Suspense

5  Anna - liese   3  1011      Adventure

5  Anna - liese   5  3090      Comedy

5  Anna - liese   7  4456      Suspense

10  Ronnie       3  1011      Adventure

10  Ronnie       5  3090      Comedy

10  Ronnie       7  4456      Suspense

Result represents all 

possible combinations 

of rows and columns

Absence of WHERE 

clause produces a 

Cartesian product

No WHERE

or Key Used

Customers Movies

Cust_no   Name

3   Ryan

5   Anna - liese

10   Ronnie

Cust_no   Category

3   Adventure

5   Comedy

7   Suspense
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Example ðCartesian Product
A Cartesian product join, sometimes referred to as a 

cross join, can be very large because it represents all 

the possible combinations of rows and columns.

PROC SQL;

SELECT  *

FROM MOVIES,

ACTORS;

QUIT;
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The result of an Equi-join is illustrated by the shaded 

area (AB) in the Venn diagram.

A BAB

Equi-Join with Two Tables
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Equi-Join with Two Tables

=

Equi

Join

PROC SQL;

SELECT *

FROM customers,

movies

WHERE

customers.cust_no =

movies.cust_no;

QUIT;

Cust_no  Name    Cust_no  Movie_no  Category

3  Ryan          3  1011      Adventure

5  Anna - liese    5  3090      Comedy

Customers

Cust_no   Name

3   Ryan

5   Anna - liese

10   Ronnie

Movies

Cust_no   Category

3   Adventure

5   Comedy

7   Suspense



Copyright 1992 - 2010 by Kirk Paul Lafler 17

Example ðWHERE-clause
The most reliable way to join two tables together, 

and to avoid creating a Cartesian product, is to use 

a WHERE clause with common columns or keys.

PROC SQL;

SELECT  MOVIES.TITLE, RATING, ACTOR_LEADING

FROM MOVIES,

ACTORS

WHERE MOVIES.TITLE = ACTORS.TITLE;

QUIT;
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Table Aliases

PROC SQL;

SELECT *

FROM customers c,

movies m

WHERE c.cust_no =

m.cust_no;

QUIT;

Cust_no  Name    Cust_no  Movie_no  Category

3  Ryan          3  1011      Adventure

5  Anna - liese    5  3090      Comedy

Aliases

=

Equi

Join

Customers

Cust_no   Name

3   Ryan

5   Anna - liese

10   Ronnie

Movies

Cust_no   Category

3   Adventure

5   Comedy

7   Suspense
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Example ðTable Alias
Assigning a table alias is a not only a useful way to 

reference a table, but can reduce the number of 

keystrokes typed.

PROC SQL;

SELECT M.TITLE, RATING, ACTOR_LEADING

FROM MOVIES  M,

ACTORS  A

WHERE M.TITLE = A.TITLE;

QUIT;


