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Tables Used in Examples

Title l Category I Year | Studio l Rating
1 Brave Heart 177 Action Adventure 1995 Paramount Pictures R
2 Casablanca 103 Drama 1942 MGM / UA PG
3 Christmas Vacation 97 Comedy 1983 Warner Brothers PG-13
4 Coming to &merica 116 Comedy 1988 Paramount Pictures R
5 Dracula 130 Horror 1993 Columbia TriStar R
6 Dressed to Kill 105 Drama Mysteries 1980 Filmways Pictures R
T Forrest Gump 142 Drama 19394 Paramount Pictures PG-13
8 Ghost 127 Drama Romance 1930 Paramount Pictures PG-13
9 Jaws 125 Action Adventure 1975 Universal Studios PG
10 Jurassic Park 127 Action 1993 Universal Pictures PG-13
11 Lethal Weapon 110 Action Cops & Robber 1987 “warner Brothers R
12 Michael 106 Drama 1997 Warner Brothers PG-13
13 Mational Lampoon's Yacation 98 Comedy 1983 “Warner Brothers PG-13
14 Poltergeist 115 Horror 1982 MGM / UA PG
15 Rocky 120 Action Adventure 1976 MGM /7 Ua PG
16 Scarface 170 Action Cops & Robber 1983 Universal Studios R
17 Silence of the Lambs 118 Drama Suspense 1991 QOrion R
18 Star Wars 124 Action Sci-Fi 1977 Lucas Film Ltd PG
19 The Hunt for Red October 135 Action Adventure 1983 Paramount Pictures PG
20 The Terminator 108 Action Sci-Fi 1984 Live Entertainment R
21 The Wizard of 0z 101 Adventure 1933 MGM / U G
22 Titanic 194 Drama Romance 1997 Paramount Pictures PG-13
Title I Actor_Leading Actor_Supporting
1 Brave Heart Mel Gibson Sophie Marceau
2 |Christmas Vacation Chevy Chase Beverly D'Angelo
3 |Coming to America Eddie Murphy Arsenio Hall
4 |Forrest Gump Tom Hanks Sally Field
5 |Ghost Patrick Swayze Demi Moore
6 |Lethal‘Weapon Mel Gibson Danny Glover
7 |Michael John Travalta Andie MacDowell
8 | National Lampoon's Vacation Chevy Chase Beverly D'Angelo
9 |Rocky Sylvester Stallone Talia Shire
10 |Silence of the Lambs Anthony Hopking Jodie Foster
11 | The Hunt for Red Dctober Sean Connery Alec Baldwin
12 | The Teminator Amold Schwarzenegge Michael Biehn
13 | Titanic Leonardo DiCaprio Kate Winslet
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Visually, it would look something like this:

Table One ﬁ Table Two “

Copyright 1992-2010 by Kirk Paul Lafler 7



Copyright 1992-2010 by Kirk Paul Lafler



DATA Step Merge versus a Join
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DATA Step Merge Process

customers

4 Cust no Name
3 Ryan
5 Anna-liese

Movies

4 Cust no Category
Adventure
Comedy

10 Ronnie Suspense

X Il

DATA merged;
MERGE customers (IN=c)

movies (IN=m); Cust no Name Category
BY cust no; 3 Ryan Adventure
IF c ANB m; 5 Anna-liese Comedy
RUN;
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customers

4 Cust no  Name

Movies

4 Cust no Category

3 Ryan = Adventure
5 Anna-liese = Comedy
10 Ronnie X Suspense
PROC SQL;
SELECT *
FROM customers, Cust no Name Cust no Category
movies 3 Ryan 3 Adventure

WHERE 5 Anna-liese 5 Comedy

customers.cust no =

movies.cust no;
QUIT,;
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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.

Versus

Cust _no Name Cust_no Category

3 Ryan 3 Adventure
5 Anna-liese 5 Comedy

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.
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customers

Result represents all
possible combinations
of rows and columns

PROC SOQL,
SELECT *
FROM customers,

movies;

QUIT;

Absence of WHERE
clause produces a
Cartesian product

4 Cust no Name
3 Ryan - No WHERE
5 Anna-liese
10 Ronnie or Key Used

Movies

& Cust no

Name
Ryan

Ryan

Ryan
Anna-liese
Anna-liese
Anna-liese
Ronnie
Ronnie
Ronnie
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Category

Adventure

Comedy

Suspense

Movie no
1011
3090
4456
1011
3090
4456
1011
3090
4456

Category
Adventure
Comedy
Suspense
Adventure
Comedy
Suspense
Adventure
Comedy
Suspense
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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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Equi-Join with Two Tahles

Copyright 1992-2010 by Kirk Paul Lafler

15



Equi-Join with Two Tahles

customers

Movies

Name — Category
Ryan ) Adventure
Anna-liese Equi Comedy

Ronnie Join Suspense

PROC SQL;
SELECT * ] &
'y I
FROM cusi_:omer S, Cust _no Name Cust no Movie no Category
movies 3 Ryan 3 1011 Adventure
WHERE 5 Anna-liese 5 3090 Comedy

customers.cust no =
movies.cust no;
QUIT,;
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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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Tahle Aliases

customers

4 Cust no Name
3 Ryan _ Adventure
5 Anna-liese Equi Comedy
10 Ronnie Join Suspense

Movies

4 Cust no Category

PROC SQL; Aliases
SELECT *

FROM customers y
movies m

WHERE c.cust no =
m.cust no;

«_«

Cust_no Name Cust no Movie no Category
3 Ryan 3 1011 Adventure
5 Anna-liese 5 3090 Comedy

QUIT,;
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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;
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Joining Three Tables

Movies

— 4 Cust no _ 4 Movie no
Movie no 4

Lead_actor

Equi
Join

Category

PROC SQL;
SELECT c.cust no, c.name,
m.movie no, c.category,

a. lead_zctor A e—
FROM customers c , Cust no Name Movie no Category Lead actor
movies m, 3 Ryan 1011 Adventure Mel Gibson
actors a
WHERE
c.cust no = m.cust no AND
m.movie no = a.movie no;
QUIT,;
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Left Outer Joins
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The result of a Left Outer join produces both
matched rows from both tables plus any unmatched
rows from the left table.

PROC SQL;
SELECT MOVIES.TITLE, RATING, ACTOR _LEADING
FROM MOVIES LEFT JOIN
ACTORS
ON MOVIES.TITLE = ACTORS.TITLE;
QUIT;
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The result of a Right Outer join produces matched
rows from both tables while preserving unmatched
rows from the right table.

PROC SQL;
SELECT MOVIES.TITLE, RATING, ACTOR _LEADING
FROM MOVIES RIGHT JOIN
ACTORS
ON MOVIES.TITLE = ACTORS.TITLE;
QUIT;
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By specifying the MSGLEVEL=I option, helpful
notes describing index usage, sort utilities, and
merge processing are displayed on the SAS Log.

PRC QL;
SELECT MOVIES.TITLE, RATING, LENGTH, ACTOR_LEADING
FROM MOVIES,
ACTORS
WHERE MOVIES.TITLE = ACTORS.TITLE AND
RATING = ‘PG’;

QUIT;
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OPTIONS MSGLEVEL-=I:
PROC SQL:
SELECT MOVIES.TITLE, RATING, LENGTH, ACTOR_LEADING
FROM MOVIES,
ACTORS
WHERE MOVIES.TITLE = ACTORS.TITLE AND
RATING = 'PG";

| INFO: Index Rating selected for WHERE clause optimization.
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A METHOD option can be specified on the PROC
SQL statement to display the hierarchy of processing
that takes place. Results are displayed on the Log.

Create table as Select

Select

Step loop join (Cartesian)

Merge join

Index join

Hash join

Sort

Source rows from table

Filter rows

Summary statistics with GROUP BY
Summary statistics with no GROUP BY
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PROC SQL

Beyond the Basics

Using SAS

Kirk Paul Lafler

Available at www.sas.com!
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A Book of
Data Transfer
Methods with

SAS® and Excel®

Transferring Data between

SAS and Excel Using SAS

Kirk Paul Lafler
William E. Benjamin, Jr.

Coming in September 2010!
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Joining
Worlds of Data
IS exciting and fun!

Kirk Paul Lafler
SAS® Consultant, Author, and Trainer
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