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Objectives of Proc SQL

The basic ideas behind the design of the language are:

. To provide a simple way to extract data from other
tables of data

. To allow the user to concentrate on the data to be
extracted rather than worry how the data is to be
obtained

e To by-pass the need to specify the physical attributes
about the data, such as its structure, location and type

e To be able to change the structure of the data without
having to change the application that uses the data.

Concepts
The Query

The heart of SQL is the Query.

The Query is the ability to define a set of data to be extracted and
computed from one or more databases or tables of data.

Terminology

The following table compares SQL terminology across three
environments.

SQL-Type SAS .
Tg'mi:(?logy Terminology DP Terminology
Table Data Set File

Row Observation Record

Column Variable Field

As this table illustrates, an SQL table consists of a series of rows
and columns comparable to observations and variables in a SAS
data set. In fact, the two structures can be viewed as being
identical.

There is an important difference between the two.
e A SAS data file contains the concept of a sequence of
ordered observations i.e. you can extract observations
10 to 50, or use structures like the First.By variable.

e An SQL table has no inherent concept of the ordering of
its rows.

A New Way of Thinking

Traditionally, SAS data sets are processed sequentially within the
Data step.

Command ===7 | il
00001 data new;
sat old;

00003 IT id = "A";

0ooed run;

00005 proe print dstaznew;

00006 run;

4] | |

Each observation is read from the Input data set (old) and written
to the Output data set (new).

In Proc SQL the comparable code would read as follows.

Command ===> | -
00001 proc sql;
aooo2 create table now as

00003 select #

oopoy from old

00005 where type ="A";

00006 quit; =]

o 2

There is no concept of a sequential read of the Input data table.

The selection is done Set-Wise. Physically, the required rows are
selected from each read-write page of data.

The same concept has now been included into the traditional
Data step and Procedure step processing.

Command ===} fl
00001 data new;

0000E sat old;

00003 whore typos"A";

00004 run; -
1] L I

It can also be as displayed below.

Command === fl
00001 proc print datasold{wheres(types"A"]):

00002 Fun; =
4| | 2l

In the Data step, either as a statement (as shown) or as a data
set option, the extraction according to the condition is done well
before the data is read into the execution buffer (also known as
the Logical Program Data Vector or LPDV).

In the Procedure Step, either as statement or as a data set option
(as shown), the data is extracted dynamically during each read of
the data set page. The page is the unit of input/output. You can
see its size in the Proc Contents output.

The SAS Data Model

The SAS Data Library

The Data Library is the highest unit of organization of SAS files,
each file being a member of the library.

The Data Library is a logical level of organization relating to
differing data structures within operating systems, but offering the
same features within SAS.
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For directory-based operating systems such as VMS or DOS, the
SAS Data Library relates to the physical directory.

Under CMS, the SAS Data Library is a group of SAS files with the
same file type.

Under MVS, the SAS Data Library is a specially formatted MVS
data set that may only contain SAS files.

A SAS file is a specially structured file that can be created,
organized and maintained by the SAS system.

Note that a file of SAS code is not a SAS file, but is normally held
as some external text file.

Each member of a library has a member type.

SAS Data Libraries may contain species of the following types:

. Data
. View
. Catalog
e  Access

. Program
Data

This refers to the ordinary SAS data set, where the actual data
observations and the descriptor portion of the data set are held in
the same physical file.

A physical SAS data set is referred to as a SAS data file.

View

The concept of the SAS data set is extended to cover views. A
view may be regarded as a virtual file.

The descriptor portion of the view determines the location and
criteria of which data to select.

The actual data may reside in a SAS data set, external database
or external file.

A view always dynamically reflects changes in the parent data
(which may be a view itself), because only the rules for extraction
are stored.

A view can be created with the DBMS software, or with Proc
Access or Proc SQL.

Catalog

The SAS catalog can contain many types of entries, for example:
graphics; formats; macros; and key definitions.

Access

Access descriptors are used to define the data in an external
database, which can be used to build a SAS data view.

Proc Access is used to create these.

Program
The following is a compiled form of a SAS data step program.

5AS
Data Library

5AS 5AS 5AS 5AS
Catalogs Data Sets ficcess Desc. Program

SAS SAS
Data File Data View

Native SAS
Data File

Created with
PROC ACCESS

Created with
PROC SQL

Interface
5A5 DataFile

Native View Interface View

Interface SAS data files are those where the data is in a file
formatted by other software. SAS provides interface engines to
read data stored in files formatted by BMDP, SPSS and OSIRIS
software.

Following the creation of an Access Module, Proc Access can
then be used to create further Views, called Interface Views. They
are also known as View Descriptors.

Proc SQL is used to create data files or data views comprised of
other data sets and/or views.

Proc SQL is one of the ways to create Indexes on data files.

Capabilities of Proc SQL

Proc SQL primarily can be used to:
1. Extract data stored in:

. SAS data files.

. Native SAS views created by Proc SQL.

. Views created from other tables or views held in an
external DBMS and accessed with SAS/Access.
(Note: A single query could take data from any or all of
these sources).

In addition, Proc SQL can also do the following:

. Validate a query-expression without running the code.
. Create and delete tables, views and indexes.
. Describe the definition of a native view created with Proc SQL.

. Add, delete or modify the data in a table.

o g~ WON

. Update the data in the tables and views of an external DMS
accessed via SAS/ACCESS views.

7. Change the structure of SAS data files.
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The SQL Environment
Proc SQL can be:

. Run interactively, non-interactively or in batch mode.

. Used on both permanent and temporary SAS data sets.

. Combined with any other data/proc step coding as
separate steps in a suite of SAS code.

e  Used with macro language in the normal way.
. Called from screen control language (SCL).

e Augmented with the usual global SAS statements such
as options, titles and footnotes.

e  Launched with the SAS query window in SAS/ASSIST.
SQL Statements

An SQL statement is like a verb in an English sentence. It is an
action word which tells SQL to do something.

Proc SQL consists of ten statements in addition to the Proc
statement. These comprise:

1. Select Performs queries

2. Validate  Validates the syntax of a query

3. Describe  Shows how a view has been defined

4. Create Creates a table (SAS data set), index or view
5. Drop Deletes a table, index or view

6. Update Changes the values in a table

7. lInsert Adds rows to a table

8. Delete Deletes rows from a table

9. Alter Adds, deletes or modifies columns in a table
10. Reset Adds, deletes or changes options

The most important is the Select statement.

Also as in an English sentence, the verb (statement) is followed
by clauses that explain in more detail just what is expected.

A special keyword is used to begin an SQL clause. These
keywords and clauses will be discussed in more detail in the next
chapter.

The Select Statement

The Select statement is used to query one or more SAS data
sets.

It can be used to:

Select columns or variables.
Specify an order for the data.
Group data.

Format variables.

o M D=

Attach labels to variables.

In its simplest form the Select statement consists of two clauses,
as displayed below.

Command ===} fl
00001 proc eql;

SELECT clause

FROM clause;

00004 quit; -

4] L

Example

Command ===> a
00001 proc sql;

00002 select #

00003 from saved.computer;

00004 quit; &
4]

CATNUM SUPFLIER TYPE CPU  DISK WHOLESAL RETAIL
1 FLOPPY COMPUTERS DESKTOR Pentium 20 530 150
2 FLOPPY COMPUTERS DESKTOP Pantium 40 500 800
3 FLOPPY COMPUTERS DESKTOP Pentum 100 750 950
4 FLOPPY COMPUTERS  DESKTOP AMD 40 750 950
5 FLOPPY COMPUTERS DESKTOP AMD 100 450 1150
6 FLOPPY COMPUTERS DESKTOP AMD 40 450 1150
T FLOPPY COMPUTERS DESKTOP AMD 100 1250 1450 |
8 FLOPPY COMPUTERS DESKTOP Zeon 40 1350 1550
8 FLOPPY COMPUTERS DESKTOP Zeon 100 1550 1750
10 FLOPPY COMPUTERS  DESKTOP Zeon 100 1850 2350
11 FLOPPY COMPUTERS LAPTOP  Pantium 40 1000 1200
12 FLOPPY COMPUTERS LAPTOP  AMD 40 1200 1400
13 FLOPPYCOMPLUTERS LAPTOP  AMD 100 1400 1600
14 FLOPPYCOMPLUTERS LAPTOP  AMD 100 1600 1900
15 FLOPPYCOMPUTERS LAPTOP  AMD 200 1850 2350
16 FLOPPYCOMPUTERS LAPTOP  Pentium G0 1100 1300 .
17 KETCHUP COMPLITERS DESKTOP Partium 20 1300 1500
18 KETCHUF COMPUTERS DESKTOF Pertium 40 1400 1600
19 KETCHUP COMPUTERS DESKTOP Pentium 100 1600 1800
20 KETCHUF COMPUTERS DESKTOP AMD 20 1800 2000 J
21 KETCHUP COMPUTERS DESKTOP AMD 40 2000 2200
22 KETCHUF COMPUTERS DESKTOF AMD 100 2350 2530
23 KETCHUP COMPUTERS DESKTOP AMD 20 2450 26850 -1

Points to Note:

1. Clause after Select keyword lists columns. Asterick (*) can
be used to print all table columns.

2. Clause after From keyword identifies the table containing
data.

3. The Proc SQL statement is loaded into memory and remains
resident until another Data or Proc step is run or a Quit;
statement is executed.

Subsequent queries or other SQL statements can be run
without having to re-submit the Proc SQL statement.

4. Each SQL statement is processed individually. No Run;
statement is required.

5. Proc Print style output is produced automatically.

6. There is a line below the variable names and observation
numbers are not printed in the output.

This output can be suppressed with the Noprint option on the
Proc SQL statement, as displayed below.

Command ===> | il
00001 proc eql noprint;

L LT select;

00003 quit;

00004 -
1l Ll
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Usage

Invoke Proc SQL and then use a Select statement.

Command ===) il
00001 proc sql;

ooooE X
| L
Command === =
00001 select #

o000 from saved.computeor;

00003 x
i L1
Command ===3 |

1101

00001 select #
oooo2 from sauved_ houses;
00003

< 2
50001 auit; =l
ooooE X
1| H o
Note that while Proc SQL is running, the Run; statement itself
simply produces an interesting note on the Log.

Som0t run: | e
00002 =
| 3 .-.I.ﬁill
NETE?“PROC SAL statements are executed immediately; The RUN ststement has no effect. u
14 run; =
4l | [

Examples

The SQL procedure uses the Select statement to perform a wide
variety of queries.

There are different clauses in the Select statement:

e  The From clause

e  The Order By clause

e  The Where clause.
Reading Data

The From clause is required. It tells Proc SQL the name(s) of the
SAS data set(s) or view(s) containing the data for the query.

Commas separate multiple names. At least one data set/view
must be supplied.

Ordering the Result

The Order By clause determines the order in which the rows are
displayed in the resulting table. This is comparable to a traditional
Sort except that the original data set has not been modified.

Command ===} f’
00001 proc sql;

00002 select %

00003 from saved.computer
00004 order by disk;
00005 quit;

4] |

t

To identify a column in the Order By clause the following may be
used:
e  Acolumn name
. A number corresponding to the position of an item in
the select list
e A combination of the above.

Submit the code displayed above.

The output is displayed below.

CATNUM SUPPLIER TYPE CPU  DISK WHOLESAL RETAIL
20 KETCHUP COMPUTERS DESKTOP AMD 20 1500 2000
17 KETCHUF COMPUTERS DESKTOR Penbum 20 1300 1500
28 KETCHUP COMPUTERS LAPTOF  Pentium 20 T00 850
1 FLOPPY COMPUTERS  DESKTOP Pentium 20 550 750
23 KETCHUP COMPUTERS DESKTOFR AMD 20 2450 2650
30 KETCHUP COMPUTERS LAPTOP  AMD 20 450 1150 =
12 FLOPPYCOMPUTERS  LAPTOP  AMD 40 1200 1400
24 KETCHUP COMPUTERS DESKTOFR AMD 40 2550 2750
4 FLOFPYCOMPUTERS DESKTOP AMD 40 750 950
11 FLOPPY COMPUTERS  LAPTOP  Pentum A0 1000 1200
6 FLOPPY COMPLUTERS DESKTOP AMD 40 450 1150
21 KETCHUP COMPUTERS DESKTOP AMD 40 2000 2200
18 KETCHUF COMPUTERS DESKTOF Pentum 40 1400 1600
2 FLOPPY COMPUTERS DESKTOP Pentium 40 GO0 800
31 KETCHUP COMPUTERS LAPTOP  AMD 40 1050 1250 —
8 FLOPPY COMPUTERS DESKTOR Zeon 40 1350 1550 EI
26 KETCHUP COMPUTERS DESKTOR Zeon G0 2950 3250
33 KETCHUP COMPUTERS LAPTOP  AMD G0 1850 2350
16 FLOPPY COMPUTERS  LAPTOP  Penbum G0 1100 1300
3 FLOPPY COMPUTERS DESKTOR Penbum 100 750 250
T FLOPPY COMPUTERS DESKTOP AMD 100 1250 1450
14 FLOPPY COMPUTERS LAPTOP  AMD 100 1600 1900
13 FLOPPY COMPUTERS LAPTOP  AMD 100 1400 1600
25 KETCHUP COMPUTERS DESKTOP AMD 100 2750 2950
22 KETCHUP COMPUTERS DESKTOP AMD 100 2350 2550
5 FLOPPY COMPUTERS  DESKTOP AMD 100 450 1150
10 FLOPPY COMPUTERS  DESKTOP Zeon 100 1850 2250
18 KETCHUP COMPUTERS DESKTOP Pentum 100 1600 1800
9 FLOPPY COMPUTERS DESKTOP Feon 100 1550 1750
27 KETCHUP COMPUTERS DESKTOP Zeon 120 3150 3250
34 KETCHUP COMPUTERS LAPTOP  AMD 120 2200 2450
32 KETCHUP COMPUTERS LAPTOP  AMD 120 1450 1650 -
15 FLOPPY COMPUTERS LAPTOP  AMD 200 1850 2350 EI
28 KETCHUP COMPUTERS DESKTOP Feon 200 3350 3550
36 KETCHUP COMPUTERS LAPTOP  Zeon 200 3350 3750
35 KETCHUP COMPUTERS LAPTOP  AMD 200 2850 3350 :l
This code produces the same result as the following.
Command ===> | ﬂ
00001 proc sort data = saved.computer out=work.computer;
00002 by disk;
00003 run;
00004 proc print data = work.computer;
00005 Fun; =
4] | r 4

The advantages of SQL:
e No physical sort has to be performed.

. No physical output file has been produced from this
query, simply a listing as output.

Selecting Rows

Selecting rows is done with the Where clause.

Command ===)> -
00001 proc sql;

00002 select %

00003 from saved.computer

00004 where supplier = KETCHUP COMPUTERS’

00005 order by disk;

00006 quit; 2
gl | AP
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=1
CATNUM SUPPLIER TYPE CPU  DISK WHOLESAL RETAIL
30 KETCHUP COMPUTERS LAPTOP  AMD 20 50 1150
29 KETCHUP COMPUTERS LAPTOP  Pontium 20 700 850
20 KETCHUP COMPUTERS DESKTOP AMD 20 1800 2000
17 KETCHUP COMPUTERS DESKTOF Pentium 20 1300 1500
23 KETCHUP COMPUTERS DESKTOR AMD 20 2450 2650
31 KETCHUP COMPUTERS LAPTOP  AMD 40 1050 1250
21 KETCHUP COMPUTERS DESKTOP AMD 40 2000 2200
18 KETCHUP COMPUTERS DESKTOF Pentium A0 1400 1600
24 KETCHUP COMPUTERS DESKTOP AMD A0 2550 2750
26 KETCHUP COMPUTERS DESKTOP Zeon 60 2950 3250
33 KETCHUP COMPUTERS LAPTOP  AMD 60 1950 2350
19 KETCHUP COMPUTERS DESKTOF Pentium 100 1600 1800
22 KETCHUP COMPUTERS DESKTOP AMD 100 2350 2550 B
26 KETCHUP COMPUTERS DESKTOP AMD 100 2750 2050
27 KETCHUP COMPUTERS DESKTOP Zeon 120 3150 3350
34 KETCHUP COMPUTERS LAPTOP  AMD 120 2200 2450 =
32 KETCHUP COMPUTERS LARTOP  AMD 120 1450 1650 =
28 KETCHUP COMPUTERS DESKTOR Zeon 200 3350 3550
36 KETCHUP COMPUTERS LAPTOP  Zeon 200 3350 a750
35 KETCHUR COMPUTERS LAPTOP  AMD 200 2950 3350 J

Where Clause Syntax

(These also apply to the Having clause).

Operator Description

= or EQ Equals

> or GT Greater than

< or LT Less than

>= or GE Greater or equal to

<= or LE Less than or equal to

’_\LE z; l;li)T= or = or Not equal to

IN Equal to one in a list, e.g.

Where disk in (20, 40,60)

Compares to missing, e.g.
IS Where supplier is missing
Where supplier is not null

Logical and e.g.
Where substr (cpu, 1,3) =

& or AND ‘686’
And disk = 20
A or - or NOT Logical not
OR or | or! Logical or
Compares two patterns:
Where type like ‘desk%’
LIKE Desk followed by anything
%’ or Where cpu like ‘386_x’

Replaces any one
character

Compares two patterns:
Where type? ‘top’

Top in any part of word
Desktop, laptop, tophat

? or CONTAINS

Selects inclusive ranges:

BETWEEN Where disk between 40
and 100

=* ‘Sounds like’ operator

FUNCTIONS SAS functions are

permitted

Notes

Computed columns cannot be referred to by name in a
Where clause. They must be recalculated for the
Where clause.

e ~=js normally the symbol used for Not Equals on an
IBM mainframe.

e "=ijs normally the symbol used for Not Equals on ASCII
based machines.

. NOT= and NE and <> can also be used for Not Equals.

e  The ‘Sounds Like’ operator uses the Soundex
algorithm. This is usually used to search for variants in
names, for example telephone directory applications,
but it is not perfect.

. The Between operator includes values defined in the
range.

. Is Null and Is Missing are equivalent and match with all
missing values including special missing values.

. SAS functions are supported except for Lag, Dif and
Sound. These supported SAS functions should not be

confused with SQL Summary functions seen in a later
section of this chapter.

Controls and Enhancements
The Feedback Option

The Feedback option can be used to list all columns represented
by an asterisk in a Select statement.

Submit the code below.

Command ===) | -
00001 #¥%The Feedback Option;

00002

00003 proc sql feedback;

00004 select ¥

00005 from saved.computer;

00008 quit; 5
l | v

Columns are listed in the log.

Mg uuented)
Command ===3 |

11 proc sql feedback:

12 eoloct &

13 Trom saved.computer;

MOTE: Statemant transforms fo:

select COMPUTER.CATNUM, COMPUTER.SUPFLIER, COMPUTER.TYPE, COMPUTER.CPU, COMPUTER.DISK,
COMPUTER.WHOLESAL , COMPUTER.RETAIL
Trom SAVED.COMPUTER:

HOTE: Writing HTHL Body flle: sashtm2.him
14 uits
HOTE: FROCEDURE SQL ueed:

real time 2.31 seconds
cpu time .86 smcands

| |

Copyright ©2003 Destiny Corporation

356



The HTML output follows.

CATNUM SUPPLIER TYPE CPU DISK WHOLESAL RETAIL =
1 FLOPFY COMPUTERS DESKTOP Pentium 20 550 750
2 FLOPPY COMPUTERS DESKTOP Pentium 40 GO0 800
3 FLOPPY COMPUTERS DESKTOP Penbium 100 750 950
4 FLOFPY COMFPUTERS DESKTOR AMD 40 750 50
5 FLOPPY COMPUTERS  DESKTOP AMD 100 950 1150
& FLOPPY COMPUTERS  DESKTOP AMD 40 950 1150
7 FLOPPY COMPUTERS DESKTOP AMD 100 1250 1450
& FLOPPY COMPUTERS DESKTOP Zeon 40 1350 1550

4 FLOPPY COMPUTERS DESKTOP Zeon 100 1550 1750 B
10 FLOPPY COMPUTERS DESKTOP Zeon 100 1950 2250
11 FLOPPY COMPUTERS  LAPTOP  Pentium 40 1000 1200
12 FLOPPY COMPUTERS LAPTOP  AMD 40 1200 1400
13 FLOPPY COMPUTERS LAPTOR  AMD 100 1400 1600
14 FLOPPY COMPUTERS LAPTOP  AMD 100 1600 1900
15 FLOPPY COMPUTERS LAFTOP  AMD 200 1850 2350
16 FLOPPY COMPUTERS LAPTOF  Pentium 60 1100 1300
17 KETCHUP COMPUTERS DESKTOP Pentium 0 1300 1500

The list output will appear as follows.

=lolx|
B |
CATHUM SUPPLIER TYPE CPU DISK WHOLESAL RETRIL

1 FLOPPY COMPUTERS DESKTOP Pentium 20 E50

€ FLOPPY COMPUTERS DESKTOP Fentium 4o 00

3 FLOPPY COMPUTERS DESKTOP Pentium 100 750

4 FLOPPY COMPUTERS  DESKTOP  AMD 4o 50

5 FLOPPY COMPUTERS DESKTOP AMD 100 as0

& FLOPPY COMPUTERS DESKTOP AMD 4o aso

T FLOPPY COMPUTERS  DESKTOP  AMD 100 1250

8 FLOPPY COMPUTERS DESKTOP Zeon 4o 1350

8 FLOPPY COMPUTERS DESKTOP Zeon 100 1860
10 FLOPPY COHMPUTERS  DESKTOP  Zcon 100 1950
11 FLOPPY COMPUTERS LAPTOP Pentium 40 1000
12 FLOPPY COMPUTERS LAPTOP AMD 40 1200
13 FLOPPY COMPUTERS LAPTOP AMD 100 1400
14 FLOPPY COMPUTERS LAPTOP AMD 100 1600
1§ FLOPPY COMPUTERS LAPTOP AMD goo 1850
16 FLOPPY COMPUTERS LAPTOP Pentium 11} 1100
17 KETCHUF COMPUTERS DESKTOP Pentium 44 1300
18 KETCHUP COMPUTERE DESKTOP Fentium 4o 1400
19 KETCHUP COMPUTERS DESKTOP Pentium 100 1600
20 KETCHUP COMPUTERS DESKTOP  AMD 20 1800
E1 KETCHUP COMPUTERE DESKTOP AMD 4o Zooo
22 KETCHUP COMPUTERS DESKTOP AMD 100 2360
23 KETCHUP COMPUTERS DESKTOP  AMD 20 2450
E4 KETCHUF COMPUTERS DESKTOP AMD 4o £550
256 KETCHUP COMPUTERS DESKTOP AMD 100 2760
26 KETCHUP COMPUTERS DESKTOP  Zcon 60 2950
7 KETCHUF COMPUTERS DESKTOP Zeon 120 3150
E8 KETCHUP COMPUTERE DESKTOP Zeon 417 3380
29 KETCHUP COMPUTERS LAPTOP Pentium 20 To0
30 KETCHUF COMPUTERS LAPTOP Al zo as0
31 KETCHUP COMPUTERE LAPTOP AMD 40 1080
32 KETCHUP COMPUTERS LAPTOP AMD 120 1450
33 KETCHUF COMPUTERS LAPTOP AMD 60 1950
34 KETCHUP COMPUTERE LAPTOP AMD 120 440
35 KETCHUP COMPUTERS LAPTOP AMD 200 2950

1] |

Selecting Columns

Using the column names from the SAS file allows selection of the
columns in the report.

Command ===) | |
00001 proc sql;
o000z select type, disk, retail J
00003 from saved.computer
00004 where supplier = 'KETCHUP COMPUTERS’
00005 order by disk;
00006 quit; -
« | » 2|
TYPE DISK RETAIL
LAPTOR 20 1150
LAPTOR 20 B850
DESKTOR 20 2000
DESKTOR 20 1500
DESKTOR 20 2650
LAPTOR A0 1250
DESKTOR a0 2200
DESKTOR A0 1600
DESKTOR Aan 27450
DESKTOR G0 3250
LAPTOR B0 2350
DESKTOR 100 18060
DESKTOR 100 2550 ul
DESKTOR 100 2950
DESKTOP 120 3350
LAPTOR 120 2450 -
LAPTOR 120 1650 -
DESKTOF 200 3550
LAPTOR 200 A750
LAPTOR 200 3350

This is the equivalent of the following.

Command ===

oooo2 by disk;
00003 run;

0000s (
00006 war tupe disk retail;
00007 run;

| |

00004 proc ﬁrlnt data=work.computer
where=(supplier="KETCHUF COMPUTERS'));

00001 proc sort date = saved.computer cut=work.computer;

sl

The advantage of SQL is that there is no need to sort the data.

Note that commas separate the list of column names.
Select type, disk,

All lists of column names and table names require commas in

SQL syntax.

Calculating Columns

retail

Columns can be calculated by assigning an expression to an item

name.

Command === |
00001 proc sql:
ooz select type,

00003 dishk,

00004 ratall,

no0os retail®.08 as Tax
00006 from saved.computer

00008 order by disk;

00002 quit;

00010

sl 1

00007 where suppllier = 'KETCHUP COMPUTERS"

Notice the structure:

expression As variable

Opposed to the traditional SAS variable
TYPE DISK RETAIL Tax
LAPTOR 20 1150 B9
LAPTORP 20 850 51
DESKTOR 20 2000 120
DESKTOP 20 1500 @0
DESKTOR 0 2650 159
LARTOR a0 1250 75
DESKTOR an 2200 132
DESKTOP 40 1600 o6
DESKTOR 40 2750 165
DESKTOP 60 3250 195
LAFPTOP &0 2350 141
DESKTOR 100 1800 108
DESKTOF 100 2580 153
DESKTOR 100 2|50 177
DESKTOP 120 3350 20
LAPTOP 120 2450 147
LAFTOP 120 1650 99
DESKTOP 200 3550 213
LAFTOP 200 3750 225
LAPTOP 200 3350 201

Notice that the traditional equivalent would now require an

additional data step.

Command ===

00001 data new;

oogoz set saved.computer;
00003 Tax = retail ® .06;
00004 run;

00005 proc sort data = new;
00008 by disk;
aoo0T run;

oo00s var type disk retail Tax;
00010 run;

gootl

al J

00008 proc print data = new [where=(suppliers"KETCHUP COMPUTERS')):

off
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Formatting Values - A Column Modifier

The format option appears after the column name, not as a
separate statement.

Command === | =
00001 proc sql;
aooo2 title "Ketchup Computers, TAK element of prices’;

00003 select type,

ano0y disk,

00008 retail, o
00006 retail®. 06 as tax format=dollar7.2

00007 from saved. ::unpu e

r
00008 where supplier="KETCHUP COMPUTERS'
00008 order by disk;

00010 quit;
aooil =
1] | i

Ketchup Computers, TAX element of prices =

TYPE DISK RETAIL tax

LAPTOP 0 1150  $69.00
LAPTOP 20 850  $51.00
DESKTOP 20 2000 $12000
DESKTOP 0 1500 $90.00
DESKTOP n 50 $159.00
LARTOP 40 1250  $75.00
DESKTOP 40 2200 $13200
DESKTOP 40 1600 $96.00

DESKTOP 40 2750 $165.00
DESKTOP 60 3250 $185.00
LAPTOP 60 2350 $141.00 Ll
DESKTOP 100 1800 §108.00
DESKTOP 100 2550 $153.00
DESKTOP 100 2850 $177.00
DESKTOP 120 3350 $201.00

[*a

LAPTOP 120 2450 $147 00
LARPTOP 120 1650  $99.00
DESKTOR 200 3550 $213.00
LARPTOP 200 arso $22500
LAPTOP 200 3350 $201.00

This is a SAS enhancement to standard SQL.
Labeling Columns - A Column Modifier

Column headings can be changed with the Label option.

command ===> | al
00001 proc sql;
aoooE titie "Eetchup Computers, TAX element of prices";
00003 select type  label='Computer Type
LLLTL) ratall label="Retall Prlna' formatzcommag.z,
toaas retail#.06 as Tax
00006 from saved.conputer
aoaeT whore 'uppllcr- KETCHUP COMPUTERS®
00008 ordar by d
00008 quit:
4| | L
=1
Ketchup Computers, TAX element of prices
Computer Type Retail Price Tax
LAPTOR 115000 69
LAPTOR £50.00 51
DESKTOR 200000 120
DESKTOP 150000 90
DESKTOP 265000 159
LAPTOR 1.250.00 75
DESKTOR 220000 132
DESKTOR 150000 96
DESKTOR 275000 165
DESKTOP 325000 195 B
LAFTOR 235000 141
DESKTOP 180000 108
DESKTOR 255000 153
DESKTOR 295000 177 J
DESKTOP 335000 201 =
LAPTOP 245000 147
LAPTOR 165000 99
DESKTOR 355000 213
LAPTOR 375000 228
LAPTOP 335000 201 :I

This is a SAS enhancement to standard SQL.

Using SAS Data Step Functions

Data Step functions can be used in these expressions as noted
earlier in this chapter.

Command ===» A
00001 options nodate nonumber:

00002 title "Charges raleed for car hire®;

00003 proc Tormat:

0000y value smodel 'F° = 'Flesta’

0o00s "E' = "Eecort’

00006 ‘0" = "Orion”

ooooT E' = "Eierra’

Goool "G" = "Granada’;

00008 run; —
00010 proc sql;

[T TN select substr(carkey,2,1) format=smodel .,

pooiE custkey labels'Customer Code’,

00013 davehg labe a1y Charge’,

oooiY (endate - atdate +1) as tlnakspt

w0018 label= "Days Hired”®

wO01E (endate - stdate +1)sdayc 9

oa01T round( [ [endate - stdate + 1 )#daychg#.06).0.01)

oooi@ as Tax

o019 Trom saved.carhire

0gozo order by 5 desc;

D001 quit; =
i Mo
Notes:

All SAS Data Step functions are supported except Lag, Dif and
Sound.

Functions can be used to derive calculated columns as shown by
the Substr function above.

They can also be used to change calculated values, as shown by
the Round function.

Derived columns need not be given aliases using the As syntax.
Aliases cannot be used in further calculations.
For example, review the expression in the round function above.

(endate-stdate+1)*daychg

If we were to replace it with the following:
timekept*daychg
There would be an error since timekept would not be found.

The Order By clause can use the ordinal position of the column.

In the example above, the fifth column is used. This is how
ordering is done on a calculated column with no alias.

Here the order is to be descending, coded Desc.

Charges raised for car hire 9

Customer Code Daily Charge Days Hired Tax
Escot. MA 30 an 900 54
Esco AM TS 10 750 45
Fiesta MA &0 4 540 324
Escort OPF 40 10 400 24
Flesta MA %5 12 300 18
Fiesta MA 25 12 200 18
Flesta TT 35 & 200 168
Siera  TCL 55 2 10 66
Escot ML 25 4 100 ]
Escot ML 25 3 75 as
Escot. NL 25 2 s0 3
Ongn  PS 5 3 15 0%
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Calculated Syntax

In addition to using SQL to calculate columns, sometimes
recalculations are required. A simple situation might require a
totaling of the retail price and tax. Logically, the code would look
like the following.

Command ===3 a
00001 # Syntax Error produced for example purposes.;

w0002 proc =ql;

o003
D000y
00005
0000E
aoanT from saved.computer;

00008 quit; -

i Mo

Note that this code produces an error.

Bl Log - (Untitled)

Conmand ===> | =l
proc sql;
select catnum,
retail,
retail*.06 as tax,
retail + tax as total

EEE T

from saved.computer;
: The following columns were not found in the contributing tables:
uit;
: The SAS System stopped processing this step because of errors.
: PROCEDURE SOL used:
real time
cpu time

« | )

0.43 seconds
0.02 seconds

In order to produce the correct output, repeat the entire
calculation of tax in the total or use the Calculated syntax.

Command ===) ﬂ
00001 proc sql;
00002 select catnum,
00003 retail,
00004 retail#.06 as tax,
00005 retail + calculated tax as total
00006 from saved.computer;
00007 quit; 5
4] | Ay
=1
CATNUM RETAIL tax total
1 i R
& 800 48 3848
3 a50 57 1007
4 a50 57 1007
5 1150 69 12119
6 1150 &9 1219
T 1450 87 1537
g 1550 93 1643
9 1750 105 1855
10 2350 135 2385
1 1200 T2 1272
12 1400 B4 1484
13 1600 96 1696
14 1900 114 2014
15 2350 141 2491
16 1200 T8 1378
|
The word Calculated is required prior to reusing a column that
was just created in the select statement.
Distinct Values
Distinct is used to eliminate duplicate rows.
Command ===) a
w0001 proc =ql;
aoon2 title "Which disk types are sold by Ketehup?';
noon3 aseglect distinct disk
0000y Trom saved.computer
oo00s whara supplier="KETCHUF COMPUTERE';
GO00E quit: -
4| | oo

Which disk types are sold by Ketchup? E

DISK
0

A0

G0
100
120

200

Traditional SAS programming would involve the following.

Command === =
ogool titie 7 types are sold by Ketchup?';

0000E proc sort data wad.computer(wheres(suppl ier="KETCHUP COMPUTERS'))
aoan3 outswork.uniquelkeep=disk] nodupkey:

ooy by disk;

00005 run;

#0006 proc print dateswork.unique;

00007 run; -
4] | o

Selecting Data with Distinct

The Distinct keyword can be used to select data for all
combinations of columns.

Command ===} -
00001 proc sql;

podo2 titie "All combinations of disk and type’;

00003 select distinct disk label="Hard Disk Size’, —

podoy type label="Computer Type'
00008 from savad.computer

DODDE whare supplier="KETCHUF COMPUTERS’

ooooT order by disk;

00008 quit;
| |

All combinations of disk and type

Hard Disk Size Computer Type
20 DESKTOR
20 LAFTOF

40 DESKTOR
40 LAFTOR
60 DESKTOP
60 LAFTOP
100 DESKTOP
120 DESKTORP
120 LAPTOP
200 DESKTOR

200 LAPTOP

The Distinct keyword applies to all the columns listed. Each
unique combination of column values is returned.

Notice that a Title statement was used to enhance the output.
Title and Footnote statements must precede the Select statement.
Data/Proc Step methods would use two By variables.

Note the effect on the inner variable (type) when the outer
variable (disk) changes value.

Command ===} |
title "All combinations of disk and type’;
DO0OE proc sort datassaved.computer(wheres(suppliers"KETCHUP COMPUTERS®
00003 out=work.uniquelkecp=disk twvpec) nodupkey;
by disk type; —

DOODS run;
00006 proc print datasunique;
00007 run;
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Syntax Check Using the Validate Statement
The Validate statement is used to test a Select statement.

It checks that the listed column names are correct.

It also tests the query syntax without actually executing the query.

Error messages are printed in the Log.

Command ===»
40001 proc uI]I
oaoo2 validate
ooon3

|*

select distinct click label="Hard Diek Size’,

00004 yp: label="Computer Type" -
00008 Trom saved.compu

noanE whore suppl |=r- KETtHUP COMPUTERS *

wooonT arder by dis

00008 quit;

NN

il |

=loix
Command ===> -
NOTE: PROC SGL statement has valid syntax. -
1l | L}

Syntax Errors

This syntax error takes place because the Order By option is not
the last clause on the Select statement.

Command ===3 | -
00001 proc sql;

onoo2 validate

000032 select distinct disk label = 'Hard Disk Size’,

ooooYy typa labal = 'Computar Typs'

0ooos from saved.computar

00006 order by disk

ooooT where supplier = 'KETCHUP COMPUTERS';

00008 quit;

oooo3 -
] ] 3

~l0ix)|
Command > =
238

3 validate

2393 select distinct disk label = 'Hard Disk Size”,
240 tupe label = 'Computer Type'
241 from saved.Computer

242 order by disk

243 where supplier = 'KETCHUP COMPUTERS';

202

22
ERROR 22-322: Syntax error, expecting one of the following: ;, !

P Lot B[ R,
»=, 7, AND, ASC, ASCENDING, BETWEEN, CONTAINS, EIESC DESEENDINE
NOTIN, OR, &, #=_ |, ||, =, "=.
ERROR 202-322: The eption or parameter |s not recognized and will be ignored. I

4l | |

Make sure that the Order By statement is the last option on the
Select statement.

Syntax Check Using the Noexec Option

The Noexec option can be used to check for correct syntax in
several statements including Select, Create, Delete, Alter, Drop,
Insert, Reset and Update.

The SQL code is not actually executed. Error messages are
printed in the Log.

Command ===
00001 proc sql noexec;
00002 qulit;

_ e
" o]

Analysis on Groups

Summary Functions

A series of Summary functions are provided to analyze columns.
A complete list of these functions is provided later in the chapter.

Single Column in a Summary Function
If a single column is specified in a Summary function, the statistic

is calculated down the column just like a traditional SAS Proc
would operate.

Command ==z) | N
00001 proc sql;
00002 select mean(retail) as avprice
00003 from saved.computer;
00004 quit; -
1 | H
All combinations of disk and type

avprice

1929.167
This is the equivalent of the following.
Command === fl
00001 proc means data = saved.computer mean;
00002 var retail;
00003 run; -
4| | H

Multiple Columns in a Summary Function

If more than one column is specified in a Summary function, the
calculation is done across the columns for each row.

cCommand === | iI
w0001 proc mql;
00002 salect ratall Tormats commalo.2,
00003 retail # .06 aw TAX format = commal.Z.
woood :ul[rntnll reatal s, .0B) as OROSS Tormat = commalo.2
w0008 I;run saved. l:nnput:r
00006 qult; -
l | J—/l
=
RETAIL TAX GROSS
TE000 4500 TO5 00
80000 4800 848 00
5000 ST00 100700
5000 ST00 100700
115000 6800 121900
1,15000 6400 121900
145000 &7.00 153700
158000 9300 164300
175000 10500 185500
225000 13500 233500
120000 7200 127200
140000 8400 145400
160000 9600 163600
180000 11400 201400
235000 14100 249100
130000 7800 137800 =1
Single Summary Function with Other Individual
Columns — Remerging
If a single Summary function is part of a Select statement where
other individual columns have been selected, the resulting
Summary statistic is combined with all the individual table rows.
This is known as Remerging.
Command ===3% -
00001 proc =ql;
o002 select epu,
00003 diek,
0800Y (retsil-wholossl) ]
oo00s as prul’l‘t label="PraofTit"”
Co00E nein(r’ﬂtill wholesal
0O00T as avproTiT label = “AVarage FP’OYII
08008 (retsil-wholossl) - ne-nl ru{-l I—uhul al)
ocooog = :Ilfl' label = ‘Difference’
nooln Trom saved.compute
whare supplier :ontaln. "FLOPPY "
000!! quit; -
il J a
=T |
Command ===3 |
a7 select cpu,
276 Ish,
277 (retail-wholesal )
278 as prafit label="Prafit",
273 mean(retail-wholesal }
280 os avprofit Iaboi = "Average Profit’,
281 (retail- unn:aul ) - meaniretall-wholesal)
282 diff label = ‘Difference”
283 from saved. conpu ar |
2 whare supplier contains ‘FLOPPY"; 1
NOTE: The query requires ralerglna summary statistics back with the ariginal data.
NOTE: Urltlﬂg HTHL Body file sashtmiS.htm
zes quit ; ,:lﬂ'
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CPU  DISK Profit Average Profit Difference H

Pentium 20 200 231.25 -31.25

Pértiurm 40 200 223135 31325

Pértium 100 200 2135 3125

AMD 40 200 23128 3125

AMD 100 200 23128 3125

AMD 40 200 231.2% 31.25

AMD 100 200 231.2% 31.25

Zeon 40 200 23126 -31.25

Zeon 100 200 23135 -3125

Zgon 100 200 231.25 6875

Pentium 40 200 231.25 -31.25

AMD 40 200 223135 31325

AMD 100 200 2135 3125

AMD 100 300 23128 BBT5

AMD 200 500 2125 26875

Pertiurm B 200 231.2% 31.25 | |
id |

Data Step Equivalent

This also can be accomplished with a Data/Proc step, as
illustrated here.

Proc Means/Summary can be used to create a one-observation,
one-variable data set.

This is then read into the data step alongside Saved.Computer.

Alternatively, it can be read in two passes of the data in the same
data step.

Command === | =
00001 data work.new:
daoo2 retain avprofit o;
ooo03 ifT _n_ = 1 than ﬂﬂ.
do untiliend];
=8t eaved.computer end=end
ir oubotl’(ouppller 1.68) =
count
accumr + r=tn

00004
00008
00006
ooooT
00008
oo00g

'FLCIPPY "

accums + whole

Bo010 auvprofit = [.::u-r accumu ) /count ;

oaotl and; o
oooi2 and;

o0013 =8t saved.computer(

ooe1y where=({substrisupplier.1.6) = "FLOPPY"));

nonis proTit = retail - wholesal;

00016 dirr = profTit - avproTit:

00017 rumn;
00018 proc print dataswork.n

vooig var epu disk prufn -uprnflr diff;
ooozo label prafit = "Pr

[T T 4] luproYIt = ‘nuarage ProTit®
ooo0ze = 'Difference’;
00023 run;

.

4] |

Count Function
Count(*) gives the number of table rows (data set observations).

Count is the only function that allows an asterisk (*) as an
argument.

The following examples use a SAS data set with details of
computers at a computer retail store. These examples answer
various business questions about computer sales.

Example 1: How many total rows in a table? What is the average
retail price?

Commanag sse>
Ragal: pron gl
uscl Sount(4) a= no_rows

35223 Lcamputer;
saood soiset .u-(rutnlnf:qunﬂn] as avarags
Trom saued.compute
00008 auit -
T} I |
=1
no_rows
36
average
1929 167
]

When used with other arguments or modifiers the Count function
can be used to calculate the number of rows for several
situations.

Example 2: How many Ketchup Computers in table?

cCommand ===> | j
o000l proc eql;
00008 ealact count(®)
00003 Trom saved.computer
0000y uher'e supp | ler="KETCHUP COMPUTERS';
00005 qult -
1| | o
The output is displayed, as follows.

i

I

Example 3: How many types of suppliers?

Command ===3 |
00001 proc sql;
oooo0g select distinct supplier

(S0}

00003 from saved.computer;
00004 quit; =
0| | H
The output is displayed below.
=l
SUPPLIER
FLOPPY COMPUTERS
KETCHUP COMPUTERS
]

Example 4: How many different suppliers?

Command ===> | -
00001 proc sql;

00002 select count(distinct supplier)

00003 from saved.computer;

00004 quit;

d |

The output is displayed below.

Group By and Having Clauses

Analyzing groups of data is performed using the Group By and
Having clauses with the Select statement.

A Group By clause is used to analyze data based on group
membership. With a Group By clause the analysis is performed
for each group. Without a Group By clause the analysis is
performed on the entire table.

Every column you list in a Group By clause also has to be part of
the Select list.

A Having clause is used to operate on groups of data. In a Having
clause groups are first formed and then some operation is
performed based on those groupings.

Several types of analyses can be performed using the Group By
and Having clauses.
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These include the following.

1. Distinct
summary on a
group

Select

Statement

Group By
variable and a
summary
function on a
second variable

Result

Equivalent of By
statement. Has
one row each
value of Group By
variable. Data
calculated for
each Group By
value.

2. Group &
table
summaries
used in query
of all records

Group By
variable and a
summary
function on one
or more

Has one row for
each original row,
subject to Where
or Having
clauses. Data

variables, with
the summary

variables calculated for
each Group By
value.
3. Group Group By Has one row for
results only variable and each value of
several Group By
variables all variable. Data
have summary calculated for
function each Group By
value
4. Group Group By Has one row for
summary used | variable and each row in the
in query several original file,

subject to the
Having clause.

function on Data is calculated
Having not for each Group By
Select value.

5. No summary | Group By Group By
variable and translated into an
several Order By option.
variables, no Has one row for
summary each value in the
function on original table,
Select or subject to Where
Having and Having

clauses.

Style 1: Sub-Group Analysis — Group By Clause

Example 1: Compare Proc Means analysis using Class statement

with Proc SQL.

Command ===>

oooog class disk;
00003 var retail;
00004 run;

<

00001 proc means data=saved.computer mean hway;

1

LA

The output is displayed below.

The MEANS Procedure =
Analysis Variable : RETAIL
DISK N Obs Mean
20 G 148333
40 10 1485.00
50 2 2300.00
100 10 1835.00
120 2 248333
200 = 32250.00
Command ===3 | -
00001 proc eql; j
0000z salact disk,
anoe3 mean(retail) as avgret
aoooy from saved.computer

0g00s group by disk;

D000B quit; -
4| L,—I

DISK  avgret
20 1483333

40 1485

B0 2300
100 1835
120 2483333
200 3250

Simple summarization by a class variable (e.g. disk) creates
summaries (e.g. mean) of an analysis variable (e.g. retail).

There is one row for each value of the Group By variable.
Example 2: Compare data step analysis with Proc SQL
With traditional SAS programming the data step can be used to

calculate summary statistics for variables as a function of group
membership as follows.

Command ===> .
00001 title "What is the total retail price for each disk sold?’;
00002 proc sort data=saved.computer out=sorted;

00003 by disk;

00004 run;

00005 data unique(keep=disk totret);

00006 set sorted(keep=disk supplier retail); =
00007 by disk;

00008 if first.disk then totret=o

00009 totret+retail;

00010 if last.disk;

00011 where supplier="KETCHUP COMPUTERS’;

00012 run;

00013 proc print data=unique;

00014 Fun; =
< | A

With SQL the summary function - Sum( ) and Group By clause
are used to perform the same analysis:

Command ===3 | -
00001 proc sql;

00002 title "Total vetail price for each disk type sold’;

00003 select disk,

ooo00Y4 sum(retail) as totret

00005 from saved.computer

00006 where supplier="KETCHUP COMPUTERS’
00007 group by disk;
00008 quit;

< | 4

Copyright ©2003 Destiny Corporation



The output is displayed below.

Total retail price for each disk type sold

40 7800
60 5600
1000 7300
120 7450
200 10650

Style 2: Compare Individual Values to Group Averages

The following compares individual values to group averages using
Group By and Having Clauses together.

Example 1: Traditional SAS Programming.

Often individual values need to be compared with the average
value for the group, instead of the whole data set.

The following traditional SAS programming performs this analysis.

Command ===% -
00001 proc sort datae= d graft out
00002 by gender:

00003 run;

00004 proc means data-demogral mean noprint;
00008 by gendar;

var ealary;

output outsstats mocansawgsal;

00008 run;
dats lowsal highsal;

oo010 set demograT;

o001l By gender;

0001E iT Tiret.gander than sat stats;

00013 iT salary ¢ augeal than output louwsal;
ooory clac output highsal;

00015 run;

00016 proc print dataslowsal

title "Emplovees wl1h lower than average salaries’;
00018 run;

00019 prac print data=highsal;

000ED title "Emploveas with highar than average salaries’;
D0DET run; -
1] | L

Example 2: Using the Having and Group By clause.

The following Proc SQL code makes use of the Having clause
with a Group By clause to perform the same analysis.

Command ===} | il
00001 proc sql;

o0z select gender, status, salary, avgisalary) as avgsal

00003 from saved. d=noquf

o0y group by gen

0o00s having Sllll’y)l\lﬂ[tllll’y];

00006 quit; =

1 |

The Having clause operates on an entire group of data rather
than on individual rows.

A Group By clause usually precedes a Having clause defining the
group the Having clause evaluates.

In this example, the Group By clause specifies that the data be
grouped based on the values of the variable Gender. As a result,
two groups will be formed.

The Having clause then operates on these groups. In this case,
the Having clause compares the individual value of salary for
each row to the average salary for the appropriate group.

[Bioa-woaiedy T
Command ===>

HOTE: The query requiree remsrging summdry etatietice back with the ariginal data.
MOTE: Writing MTML Body Tilm: sashtmZB.ht

al | '

ol bx

The output is displayed below.

gender status salary avgsal
F w 30000 1085085
f M 13000 10850 95
3 M 18000 10680 95
F M 15000 1068095
F M 15000 10980.95
F 5 30000 10980.95
F M 15000 1088095
f SEP 16000 10950 95
3 M 30000 10880 65
F S 13000 1068095
M M 23000 1200714
M M 23000 12007.14
M M 12300 12007 14
M M 40000 12007 14

Avgsal represents the different averages for the two gender
groups.

Style 3: Sub-Group Analysis for a Subset of
Observations

This is accomplished by incorporating the Group By and Where
Clauses together.

Consider the most recent output.

=
gender status salary avgsal
f w 30000 1095095
E ] 13000 10980.95
£ M 18000 1098095
F M 15000 1098095
F M 15000 1098095
F S 30000 1098005
F M 15000 1098095
f SEP 18000 1095095
E ] 30000 1098095
£ = 13000 1098095
M M 23000 12007 14
M M 23000 1200714
M M 12300 1200714
M M 40000 12007 14
=l

This displays the individual rows that have a value for salary that
is greater than the average salary for the appropriate Male or
Female group.

Change the code in order to calculate the average salary and
average number of cars for Females and Males, but only for
individuals with a salary greater than 10,000.

The following code performs this analysis.

Command ===> | -
ada0l proc sql;

anoo2 sclect avglsalary) label="Avcrage Salary’

00003 orma

0000y avglcars) Ianel Hv:rnqe Number of Cars'

0000s format = 3.

00006 gender

00007 Trom saved.damograf

00008 whare =alary > 10000

anang group by gender;

anold quit; -
i LI
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- 0y
Average Connand === R
Number &l UARNING: A GROUP BY clause has been transformed into an ORDER BY clause because neither the
Average Salary Cars gender HAVING ¢lause of the associated table-expression referenced a summary function,
1870000 14 F | | oy
2038333 13 M o
= The Log indicates that the Group By clause has been converted

to an Order By clause.

The Where clause is used to select observations before the

averages are calculated. What the Log does not indicate is that the Having clause is now
treated like a Where clause.

The Group By clause determines the groupings for the analysis.

=1
. . GENDER STATUS SALARY
Style 4: Compare Individual Values to Group Averages o - e
and Summarize the Result F M 18000
F Pl 230000
This is accomplished by using the Group By and Having Clauses :‘ z :2222
Together. - o =000
. . A Pl 1Z2000
In this example a summary function does not appear on the ha na 40000
Select list but the Having clause does have a summary function. na m 23000
F Pl 15000
. . . = Ml 12000
The Group By clause is again used to form analysis groups. = = ———
. s . F s 20000
Each individual’s salary is compared to the average salary for the = — e
appropriate gender group. na seP 12000
= W 230000 |
Command ===} = =1
00001 proc sql; j
ooo0o02 select gender, status, salary - -
00003 from saued.dendgrat Sub-Queries/Inner Queries
p by gender
00005 having salary>avg(salary);
00006 quit; 5 . . .
a | ;Iz The result of a query may be embedded inside further queries.
- These embedded queries are known as Sub-queries or Inner
gender status salary queries.
F w 30000 . .
= A Sub-query has the following attributes:
F M 13000
F M 18000 . .
= v e 1. It consists of a Select statement that is written beneath
= ~ re another Select statement.
F 5 0000 .
= - e 2. ltis enclosed in parentheses.
F SEP 18000
F M 30000 3. It executes before the outer query (first Select statement that
F s 13000 appears in query).
M M 23000
M M 23000 4. It typically provides results that are used as part of a Where
M M 12300 or Having clause.
M M 40000

= 5. It produces either a single value or a set of values, which are
th d by th I¢ .
This analysis is identical to that performed for Style 2. en used by the outer query

For illustrati ine th fit f h CPU
The difference is that in this example the Summary function is not or fustration purposes examine ihe average profit for eac

. : ) : type.
in the Select list and therefore is not displayed. yp
Command ===} -
Style 5: No Summary Function noooz © "eeisct cpu, j
00003 avgl(retail-wholesal) as proTit
noooY Trom saucd.cnnputcr
In this example grouping does not occur because a Summary Sason quiTiouP by spus .
function does not appear in the Select list nor in the Having < i
clause.
Proc SQL translates the Group By clause into an Order By clause pry rorit
and an error message is printed in the Log. B
AMD 2425
g:gﬁn;r:?;ql ; j Pentium 194 4444
oooo0g select gender, status, salary
00003 from saved.demograf Zeon 257 1429
00004 group by status
00005 having salary>10000; -
00006 quit;

4 Y 4

Analysis indicates that some of the CPU types are more profitable
than other ones.
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Example 1: Sub-query that returns a single value.

By what method can the average profit for each CPU type be
compared to the average profit for the entire data set?

Do this by using the Having option and a Sub-query.

Command ===} -
00001 proc eql;

0000E salact cpu, h < OUTER GQUERY #/

o003 avglrctail-wholcsal ] as profTit

anany from saved.computeor

anans group by cpu

00006 having profit »

0g00eT (select avgiretall-wholesal) #% ¢ SUBQUERY (or INNER GUER
00008 Trom saved.computer);

00008 quit;

By

Ll |

In this example, only the CPU types with profit margins greater
than the overall average are displayed.

CPU  profit
AMD 2425
Zeon 2571429

The Inner query code consists of the following.

Command = ﬂ
00001 Tit Result of IMNER QUERY;
proc sql;
salect avgl(retail-wholesal)
anany from saved.computeor;
00005 quit;

oooo0E
oooo03

By

1] |

The result of this Inner query is a single value, the average profit
for the entire data set.

Result of INNER QUERY

233.3333

The Inner query result is then used by the Outer query to produce
the desired analysis.

One way to perform this analysis using traditional data/proc steps
is as follows.

Command ===} | =
00001 date new;

T set saved.computer;

09003 profit = retall - wholesal

ooooMd
oooo0s
0000E

run;
proc summary datasnew;
class cpu;

ano0T war profit;

ano08 output outsnocw?2 mecansmocanprof;

00069 run;

00010 dates newd;

LLTRN] retaln totavprt;

aooi12 =8t new;

00013 iT _type_ = 0 then totavprT = meanprof;
ooo1y iT meanproT > totavprf;

0001s run;

00016 proc print datasnow3;

00017 run; -
i LI

Obs totavprf CPU _TYPE_ _FREQ_ meanprof

1 233333 AMD 1 20 242500

2 233333 Zeon 1 7 257143

This demonstrates the power of the SQL query where one query
replaces three data/proc steps.

Example 2: Sub-query that returns several values.

The next example shows an Inner query that results in a list of
values, which are then used by the Outer query as part of a
Where clause with an In operator.

The Inner query code consists of the following code.

Command ===) il
00001 proc sql;

00002 select distinct cpu

00003 from saved.computer

00004 where retail < 1200;

00005 quit;

il |

This Inner query returns two values, those CPU types that have a
retail value less than 1200.

Result of INNER QUERY

CPU

AMD

Pentium

The Full Query code consists of the following.

Command ===) | N
00001 proc sql;
00002 select cpu,

00003 disk,
00004 retail - wholesal as profit
00005 from saved.computer —
00006 where cpu in
00007 (select distinct cpu
00008 from saved.computer
00009 where retail < 1200);
00010 quit; =
| | AW |
The full query result is displayed as follows.
|
CPU DISK profit
Pentium 20 200
Pentium 40 200
Pentiurn 100 200
AMD 40 200
AMD 100 200
AMD 40 200
AMD 100 200
Pentium 40 200
AMD 40 200 T
AMD 100 200
AMD 100 300
AMD 200 500
Pentium 60 200
Pentium 20 200
Pentium 40 200
Pentium 100 200 -

Copyright ©2003 Destiny Corporation

365



Correlated Sub-Queries

This term refers to executing a Sub-query that depends on values
in the Outer query.

Consider two data sets that contain the following information.

Table A

Table B

Code | Name DE] Code Height Wetigh
aa Jimmy | 24dec92 aa 66 150
bb Jack 120ct91 ee 78 220
cc Phil 03aug65 bb 74 210
dd Sam 14feb78 ff 70 175

Example 1: Select everyone from Table A greater than 72 inches
in height.

Command ===> | =
00001 data a; I~
00002 input code $

00003 name $
00004 date : date?.;
00005 cards;
00006 aa Jinmy 24dec9z?
00007 bb Jjack 120ct91
00008 cc phil 03augbs
00009 dd samn 14feb?8
00010 run;
00011
00012 data b;
00013 input code $
00014 height
00015 weight;
00016 cards; o=
00017 aa 66 150
00018 ee 78 220
00019 bb 74 210
00020 ff 70 175
00021 run;
00022
00023 title 'lnner Query’;
00024
00025 proc sql;
00026 select height
00027 from a,b
00028 where a.code=b.code;
00029 quit
00030
00031 title "Total Query - Select Everyone from Table A Greater than 72 inches
00032 in Height®;
00033 proc sql;
00034 select name,
00035 date format date?.
00036 from a where 72 ¢ (select height from b where a.code=b.code);
00037 quit; -
4 | 2 A
Process Flow:
Row 1:
Sub- | a.code=aa | b.code=aa | Match
query:
Outer- | Height 72 < 667 No
query:
Row 2:
Sub- | a.code=bb | b.code=bb | Match
query:
Outer- | Height 72 Height 72 Yes
query:
Row 3
Sub- | a.code=cc | b.code= No match
query:
Outer- Does not take
query: place
Row 4:
Sub- | a.code=dd | b.code= No match
query:
Outer- Does not take
query: place

Example 2: Select the most profitable computers where the
average quality rating for equipment suppliers is
greater than 6.5.

Two tables contain different sets of information for a computer
company.

In Saved.Compsupp quality ratings are kept on the suppliers of
computer equipment pertaining to delivery targets, product quality
and technical support.

Command ===} ﬁl
00001 proc sql;
00002 select * from saved.compsupp;
00003 quit; -
4 | H 4
I—|
SUPFLIER DELIVERY PRODUCT SUFPPORT
FLOPPY COMPUTERS 8 4 6
KETCHUP COMPUTERS T 7 =3
=

Ratings are based on a 10-point scale (1=poor, 10=excellent)

In Saved.Computer information is kept on the supplier, CPU type,
retail price and wholesale price of manufactured computers.

The following will analyze which CPU type is the most profitable
and take into account the current quality ratings of our suppliers.

The Outer query provides statistics on the most profitable CPUs,
while the Inner query chooses only those suppliers whose
average overall rating is above 6.5.

Command ===} N

00001 proc sql;

00002 select supplier label=’Supplier”’,

00003 cpu,

0000y avg(retail-wholesal)

00005 label="'Average Profit’' format=7.2,

00006 std(retail-wholesal)

00007 label="Standard Deviation’ format=5.2 =

00008 from =aved.computer

00009 where 6.5 <

00010 (select mean(delivery,product,support)

00011 from saved.compsupp

00012 where computer.supplier=compsupp.supplier)

00013 group by supplier,cpu;

00014 quit; &

| | |
Supplier CPU Average Profit Standard Deviation
KETCHUP COMPUTERS  AMD 23750 7724
KETCHUP COMPUTERS  Pentium 187.50 25.00
KETCHUP COMPUTERS Zeon 275.00 85.74

With conventional processing, a multi-step process is required.

Command ===> | -

00001 data oksupp;

00002 set saved.compsupp;

00003 if mean(del iver,product,support) > 6.5;

00004 run;

00005 proc sort datazoksupp;

00006 by supplier;

00007 run;

00008 proc sort data=saved.computer out=sorted;

00008 by supplier;

00010 run;

00011 data both;

00012 merge oksupp(in=inok) sorted;

00013 by supplier;

00014 ifT inok;

00015 profit = retail - wholesal; =

00016 run;

00017 proc sort data=both;

00018 by supplier cpu;

00019 run;

00020 proc means datazboth noprint;

ooo021 var profit;

00022 by supplier cpu;

00023 output out = stats(drop=_type_ _freq_)

00024 mean = avprofit std = stprofit;

00025 run;

00026 proc print data=stats split=""";

Q0027 label avpro "Average”Profit’

00028 tpro =’Standard”Deviation® ;

00029 format avpro T.2

00030 stprofit 5.2;

00031 run; -

< | w7 |
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Obs SUPPLIER R | AUCLEED | SELEET
Profit Deviation

1 KETCHUP COMPUTERS AMD 23750 7724

2 KETCHUP COMPUTERS Pentium 18750 3500

3 KETCHUP COMPUTERS Zeon 27500 9574

Syntax Summary

SAS Online Help information

Syntax

This subsection begins describing the syntax of the SQL procedure and its options,
statements, and language components.

PROC SQL < option-list>;
ALTER TABLE alter-statement;

CREATE create-statement;

DELETE delete-statement;
DESCRIBEdescribe-statement;
DROPdrop-statement ;

INSERT nsert-statement,

RESET <reset statement cption-list>;
SELECT select-statement

UPDATE update-statement;

VALIDATEvalidate-statement;

Select Statement Options

SELECT Statement

SELECT <DISTINCT: ohject-item <,chject item>...

FROM from-list

<WHERE sgl-expression>

<GROUP BY group-hy-itew <, group-by-itemr...»
<HAVING sgl-expression:

<0RDER BY order-hy-item <,order-by-item» ...»:

<INTO :macro-varisble-specification <, imacro-varisble-specifications...»

For more information, refer to SAS Online Help.

General Form and Language Components

Select Distinct
Item

(rows)  Where

Group By
(groups) Having

Order by

Case Structure ...

As ...
Format= ..
Label= ...

Outer Union ...

Intersect ..

Except...

item

item Expression

Function(item)

Into :host

:host varia

From SAS
Full Join
Left Join
Right Join

variable

ble

file As ...

SAS file As ...
On key=key

clause Not
Between x

And y

Exists (subquery)

As ...
In ...
Like ...
Is ...
items

clause

items

(as Where clause)
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Order of Options

Select statement options are placed in the following order,
separated by blanks.

Command ===)> -
00001 Proc sql;

00002 select items /% requireds/
00003 from data file or view /% requireds/
00004 where clause /% optional*/
00005 group by item,item,... /% optionals/
00006 having clause /% optionals/
00007 order by item,item,... /% optionals/
00008 ; /% requireds/
00009 quit; B
4] | Wz

Notes

items

data file or view

clause

separated by commas, for
example: disk, type, CPU.

can be one or more SAS data file
or views, for example:
Saved.Computer,
Saved.Compsupp.

can be simple or may contain
nesting.

Summary Functions

Some functions have more than one name to satisfy SAS and
SQL conventions. Some of these are listed below.

AVG, MEAN | Mean of values

COUNT, Number of non-missing values

FREQ, N

CSS Corrected sum of squares

cv Coefficient of variation (percent)

MAX Maximum value

MIN Minimum value

NMISS Number of missing values

PRT \I?;?ut;ablllty of a greater absolute

RANGE Range of values

STD Standard deviation

STDERR Standard error of the mean

SUM Sum of values

SUMWGT (S*;m of the WEIGHT variable values

T Student.‘s value fqr testing that the
population mean is zero

Uss Uncorrected sum of squares

VAR Variance

(*) Currently there is no way to specify a Weight variable with SQL.
All rows have a weighting of one.
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