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Objectives of Proc SQL 

The basic ideas behind the design ofthe 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 

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

• To be able to change the structure ofthe 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 
DP Terminology 

Terminology 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. 
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There is an important difference between the two. 

• 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. 

• 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. 

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. 

.::~n:t"::=~111 
',ooo.oe. a.na.ate 't.bla ~ _ 
toGOI ••• .at • 
'OOGo" '1"0'" Old 
01'0' 11M .... tl/pe • 'R'; 
;~:_o_. ,~r."'~, 

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. 

It can also be as displayed below. 

fiI"'8M •• 11) 
'''01 Pr'OC prol,., ClU •• OIC$( .. n ..... "l1P •• ·"·)); 

otOI! run I 

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. 



For dlrectory-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 wnh 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: 

o Data 

o View 

o Catalog 

o Access 

o 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 
crneria 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 ~self), 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 SASdata view. 

Proc Access is used to create these. 
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Program 

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

Native UI.,. InterfollClll Ulew 

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. 

o 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: 

2. Validate a query-expression w~hout running the code. 

3. Create and delete tables, views and indexes. 

4. Describe the definition of a native view created with Proc SQL. 

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

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

7. Change the structure of SAS data files. 



The SQL Environment 

Proc SOL can be: 

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

• Used on both permanent and temporary SAS data sets. 

• Combined with any other datalproc step coding as 
separate steps in a suite of SAS code. 

• Used with macro language in the normal. way. 

• Called from screen control language (SCl). 

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

• Launched with the SAS query window in SAS/ASSIST. 

SQL Statements 

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

Proc SOL consists of ten statements in addijion 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. Insert 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 SOL 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: 

1. Select columns or variables. 

2. Specify an order for the data. 

3. Group data. 

4. Format variables. 

5. Attach labels to variables. 
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In its simplest form the Select statement consists of two clauses, 
as displayed below. 

Example 

~
illl.nCl ..• ) 

DOli prac ~II 
DUE .... at. 

t;.' .. ; •.•.•..•........... f .. ro .....•..... " ...... Y ...•.. d ........................ ".' ............. '. k_~ .. OO ... quit, 
.•. ,,;,.- -:1'(/0"'-""""' - . -'" 

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 SOL statement is loaded into memory and remains 
resident until another Data or Proc step is run or a Ouij; 
statement is executed. 

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

4. Each SOL 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 SOL statement, as displayed below. 

DIf'II'I.nd ===> 
:~~Ol proc ~qll noprlntl 

:
::002 _IBct; 

003 quit; .. , 



Usage 

Invoke Proc SOL and then use a Select statement. 

ra ..... no ===) 00001 pntC .ql j 

;R'N'Ij-NVW.f";rNw=_,~:>r;-·;' 

Note that while Proc SOL Is running, the Run; statement itself 
simply produces an interesting note on the Log. 

Examples 

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

There are different clauses in the Select statement: 

• The From clause 

• The Order By clause 

• The Where clause. 

Reading Data 

The From clause is required. It tells Proc SOL 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 setlview 
must be supplied. 

Ordering the Result 

The Order By clause determines the order in which the rows are 
displayed In the resu~ing table. This Is comparable to a traditional 
Sort except that the original data set has not been modifl8d. 

',;~::::"~r::·!qll 
OOOG£ .elect * 
00003 froflll •• Ylld,calilpyter 
000... ardell'" by dlek; 
OOOOS qultl • J' 

To identify a column in the Order By clause the following may be 

used: 

• 
• 

A column name 

A number corresponding to the position of an item in 

the select list 

• A combination of the above. 

Submit the code displayed above. 
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The output is displayed below. 

This code produces the same result as the following. 

~::;~n:r::=!o~t d.t •• "vecl.clClllllputer Dut=work.oolllputer j 
ooeO! by dl.l<; 
DOOOI run; 
0000'1 proc pl"'lP'lt data = MorK,COMputer; 
0000& r"lInj 

The advantages of SOL: 

• 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. 

COM_nd .-.,. 
00001 prDC eql j 
GOon: eelec,_ 
00003 're"" •• ved.clulpu1er 
0000'1 .. hdnl euppller = "KETCHUP CDHPUTERS· 
OOOOS ard __ bioi dlek; 

'i~:t~':;_Hi~ __ Li.lt::..:l ',' ',' :<,-:":" 



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 

NE or NOT= or h= or 
Not equal to -.= or <> 

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. 

& or AND Where substr (cpu, 1,3) = 
'686' 
And disk=20 

h or -. or NOT Logical not 

ORorlor! Logical or 

Compares two patterns: 
Where type like 'deskO/O' 

LIKE Desk followed by anything , 
'0/0' or '_ Where cpu like '386_x' 

Replaces anyone 
character 

Compares two patterns: 

? or CONTAINS 
Where type? 'top' 
Top in any part of word 
Desktop, laptop, top hat 

Selects Inclusive ranges: 
BETWEEN Where disk between 40 

and 100 

=* 'Sounds like' operator 

FUNCTIONS 
SAS fu nctions are 
permitted 
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Notes 

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

• -.= is normally the symbol used for Not Equals on an 
IBM mainframe. 

• '= is normally the symbol used for Not Equals on ASCII 
based machines. 

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

• 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 wHh all 
missing values including special missing values. 

• SAS functions are supported except for lag, Oif and 
Sound. These supported SAS functions should not be 
confused wHh Sal 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. 

CD"Und ===) 
00001 .IIThe F'BsdblCM Option; 
· .. oo~ 
·00003 pro. oq' r •• dDICK; 
0000"1 lelect I 
OOOOS fro .. IIyad.cofilputarj 
00016 qui!; 

ro' ". "" ...... """"""", .. " ... ,,. 

Columns are listed in the log. 

.CO .... 1Id "".) 
II prill,..' ' __ 11M I 
IIi .. I_t. 
13 ',..111 ....... CQ~t .. ; 
NOnl:, StU_t 1ranlta,... ta, 

.. I_t catPUT£IiI.CMHIJIt, catll'U1'EIt.SUI"Pl.IIJII. COII'UTlR.TYPt. CIllll'U'l'I:R.CPU. CGII'UT'EI.llltIC, 

;CIINPUTDI'~.Mo~p~IL ~ 
~, Wt"llInt M'PIL. IGlSy 111_, "-"ftC.MIII 
1'1 .,111 

, ~SQLUMod, 
..... , II,.. 0.31 _"o!'\Cllo 
apu tI_ 1.1' _am&. 



The HTMl output follows. 

The list output will appear as follows. 

Selecting Columns 

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

~::~n="::=!.:1 ! 
~~002 .elact typa, dl_k. I"'lIhll 
00003 1,." •• 'YI!IIG,COllllputer 
ODOO"l IIIher'll .uppller :: 'KETCHUP CDHPUTERS' 
0000& order by dl_kj 

t::,:,~I~,I,~~,\c!iH'H"Wii'H' H' Hiil_J(-" 

Copyright@2003 Destiny Corporation 

256 

This is the equivalent of the following. 

COfll ... nd ===) 
OODOI proc .ort date ... uld.cofilPutlr out=worll.co"putar; 
Oao02 bu dl.k; 
DlUI03 run; 

::::~ pro~w~~!:!(~:::~~~ :~:~~r COMPUTERS' J)i 
00008 uar type dl.k retlll; 

::::i~'i"i~'U,~-:~~-_\,,~,;,,;~_- >,,<0,:,-:, '.{>;-,>;, ~;-~ ',>;-

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

Note that commas separate the list of column names. 

select type, disk, retail 

All lists of column names and table names require commas in 
Sal syntax. 

Calculating Columns 

Columns can be calculated by assigning an expression to an ~em 
name. 

~::~n:r::=:qll ; 
00002 .,llel lU1P" 
00003 dl*lI. 
0000"1 r.'III, 
G0005 r.t,II-.06 .. rax 
aooas (roft laved ,COl'lpllte,. 
00007 .... her. tupplllr ::II 'KETCHUP COMPUTERS' 
GOOGe order bill (U.k. 
00019 quit: 

'~::'~"" ....... 

Notice the structure: expression As variable 

Opposed to the traditional SAS variable = expression; 

Notice that the traditional equivalent would now require an 
add~ional data step. 

~:::~n:.::·!.w; 
10012 •• t •• u.d.co .. put.r; 
00003 rax = rat.11 * .08; 
0000'-1 run; 
loaas p(DC sort daia = naw; 
ooooa bp dl.k: 
00001 run: 
DOOD8 proc prlni data = new (whare=("Clppllar='ICETCHUP COMPUT!:RS')); 
00009 uu tppa dlak ratall rax; 
00010 run: 
00011 



Fonnatting Values - A Column Modifier 

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

~:::~n:r;:=!,~ ; 
Oa002 title 'Ketchup CoPlPuten. TAli .I .... nt 0( prlc.,'; 
00003 •• Iect tlo'pe, 
0000'1 dl.k. 
01005 ... tell • 
01006 .. eta I 1*.06 ... tn fOr'fllatlldollerT.2 
00001 fro .. ul,led,co"pl,lter 
00008 where tIIUpp I i e,,= 'KETCHlP CDI'PUTERS' 
00009 order by die"; 
ODOID quit: 

i~r,·)l , ;"""",,,::,?'," :i~:,"'" '. 

This is a SAS enhancement to standard SQL. 

Labeling Columns - A Column Modifier 

Column headings can be changed with the Label option, 

~:::1":r::=!qll ; ,,,u: 11tle 'utcnup eGlllputlll'"e, TAX .11IIA8ft' aT prle •• '; 
00'" "Iect type '.bIIl:'Collput8l" Type'. 
0..... I"Ohil 'ablll:;'Rllt.11 Price' tanut:ce" ..... ;!. 
00.01 re,elll,OB .. 'elC 
010 .. 8 frolll ...... catIPUt.r 
U,.., WhIIr'e eupplle"'ICETCHUP COIIPUTE1t8' 
Ut08 ardl!lr by dlek, 

;!:I'~I ~_I"t,li~'i:-'_"~ _, ":-!"~_~-''''i0s0;'-: :%~Ni,I;'li,I'% ;"',1"1,,1',« ; -:-:; 

This is a SAS enhancement to standard SQL 
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Using SAS Data Step Functions 

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

.1:0 ..... nd ••• ,. 

:::::: ~f~::~ch:~!: ~:i'~~~ .. 1:.,. hl ... ·1 
'.,0031 proc ro,.ftU I 
'000"1 IoIaluo _gdltl 'P" • 'Flut" 
,.eol 'E' = 'E_Grt' 
'00.1 'a' II 'Drloft' 
'OODt 's' II 'Slerr,' "0" '.' s= ' .... eneae·; 
.00011 rlolft; 
... 10 prao ~II 
••• 11 _Iect .... blltr{a ... !wV.Z.l) for .. ,1=-waDI •• 
"Oll! cuetk1ly 1.~I=·CU.tOIll.r coae', 
..013 .ayl:l"Il 'ebell:'o.lly Cherls', 
;1001"1 (ondet., •• tdlt •• ') •• tl .. _.pt 
10011 lobelll 'Day. Hired'. 
"'II (end'ta - otdtlt. '" )lIaoychQ • 
... Il round((enchlt. - .taotlt .. I)_aayeho •• '.',"") 
••• 11 •• T •• 
••• 11 froll •• v.d.cel""hlro 
"tEe order by & aaee; '.'ZI quit I 
lilt' "V"" """'""h_,, """_,",,,,> ::': 

Notes: 

All SAS Data Step functions are supported except Lag, Oif 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+l)*daychg 

If we were to replace ~ wtth 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 Dese. 



Calculated Syntax 

In add~ion 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. 

c:o ..... nd ass,. 
•••• 1 • ')lntel( ErI"OI" PI""Dd&iCIlCI 'fal" ox • ..,p'e purpO .... ; 
I'.O! prllD -.1, 
... 01 •• 'ec1 catnUII, 
1010'1 rltlll, 
00005 nt,II_.OS •• taX. 
'0.08 _tall + tllC •• tot" 
00007 frDIl •• VIId.aalilputarl 
.OO~~ "q.,:!"it,1 

Note that this code produces an error. 

~~·:!11; 
a _Iect cacnu., 
4 reltell, 
5 retail •• ' ... t.:, 
1i retail + tax .. total 
T rr- ___ .ca.puter; 
~~~ 'gll_lng aul..,.. _ I'IDt found In the contributing tabl_: •• : 

MilE: 1l'1li 8ft8 &yat.. atoppad pr_lng thla at.ap ~ 0' error"8. 
NOte: PROC£DURE SUI.. used: 

real tl_ '.49 aec:cJrlCM 
cpu tl_ '.02~ 

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

aU"llnd II •• ,. 
110001 proc eql, 
DODOE •• 'Ict u1nulIIII. 
110003 rat, I I , 
OGOO'l "at,III.OI •• tax. 
lIODOIi rna I I .. clleulotlld tn •• 'tDial 
lIODOI froJ! H"leI.coMpUter; 

~:!,~_T qui t , :,,-~,,:<,.:'d 

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. 

co ..... na ""UI) 
00001 P"'c aql; 
00001! tltlll 'Whluh dl. typal .,.IS .Dld bV KetchUp"'; 
00003 .. Ieet dl.tlnct dl.1II 
0000'4 fro ........ d.eallllpu't .. 
00005 lIIhre eupp I I .... 'KETCHUP CONPUTEIS' I 

i!~::,::r~~V:~i:i~j:~i"" Y'," ':f 
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Traditional SAS programming would involve the following. 

Selecting Data with Distinct 

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

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

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. 



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. 

Syntax Errors 

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

~;:-nG ~:n~!t. 
:ala •• I.llt dl.tlnct dl.1I label .. 'Hard Dlek Size', 
2~O tpp. lablll .. 'Co"puter Tpp.' 
I'll fro .. laved .Co"'P"tllr 
2"11 on'der by dl.h 
2'1' wh.,.. luppll., ~ 'KrTct1UP COMPUTERS': 

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

I'IIUIXIII:II 

Analysis on Groups 

Summary Functions 

A series of Summary functions are provided to analyze columns. 
A complete list ofthese 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. 

Copyright ©2003 Destiny Corporation 

259 

rCafllltfnd ===) 
00001 proc .ql j 
00002 .. Ieet Hln(l"lIt.ll) I •• "'prll::e 
00003 froll •• ued,coMputerj 
oooo~ quit, 

This is the equivalent of the following. 

(o ... nd "=~.t 
000.1 proc IIIIIMI d.tl = •• ued.CDllputer IIlIln; 
0.0.2 ",.r ret. I I ; 
o8on .. rU" .. '. 

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. 

~:m":r:~=!q', ; 
!GO(l'£ lI.uect ... ull Tor.,.at= COM".".Z, 
'ilOO.3 rllt.1I _ .01 •• mM flu .... t = 1II0_.a.e, 
000... .,III1, .... ult, .... t.lt •• OI) •• GRGSI fOI"_t = C:1I_.10.e 
00005 frOfll •• ",act.coMputerl 
00401 quit; 

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 resuHing 
Summary statistic is combined with all the individual table rows. 

This is known as Remerging. 



Data Step Equivalent 

This also can be accomplished wRh a DataJProc 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. 

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

•• 

...•. ..J 

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 datalls of 
computers at a computer retail store. These examples answer 
various business questions about computer salas. 

Example 1: How many total rows in a table? What is the average 
retail price? . 
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When used wHh other arguments or modifiers the Count function 
can be used to calculate the number of rows for several 
sHuations. 

Example 2: How many Ketchup Computers in table? 

The output is displayed, as follows. 

I 
Example 3: How many types of suppliers? 

;::::1n;,.::II~qlll 
.001. ..Iect dr.tlftCt auppl'" 
00013 fralll •• ued.calMlputar; 

~~Ult; il I;;I,I;;! 1'::::":::-;: 
. 

The output is displayed below. 

Example 4: How many different suppliers? 

. ........ . 
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. WHhout 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. 



These include the following. 

Style 
Select 

Result 
Statement 

1. Distinct Group By Equivalent of By 
summary on a variable and a statement. Has 
group summary one row each 

function on a value of Group By 
second variable variable. Data 

calculated for 
each Group By 
value. 

2. Group & Group By Has one row for 
table variable and a each original row, 
summaries summary subject to Where 
used in query function on one or Having 
of aU records or more clauses. Data 

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, 

variables, with subject to the 
the summary 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 
wHh Proc SOL. 

OCDfII"ancl ===> 
10001 proc Me ... d.t.= •• ved.calllput.,. fII •• n ,.. ... y; 
0000i! cl ••• dl."i 
ooeeS 1M" reblll 
0000" r-unl 
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The output is displayed below. 

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 wHh Proc SOL 

With tradHional SAS programming the data step can be used to 
calculate summary statistics for variables as a function of group 
membership as follows. 

~a ..... nd :11==) 
tOOOI 11tl. 'What I. the tat.l rat.ll prlca far enh dl.k _Idf'; 
DOOOe proc 1101"'1 d.t.= •• ",Itd,I:iOMputer out=lIort.dj 
00001 by dl.kj 
tOOO'l run; 
OOOOi dolt. unlque(k •• p.dlilk tatr.t); 
tOOOI Ht lIortlld(tceeplldl.'" .lIupplle .. rllt.lll; 

::::: If ~yr:!~:lek thlm tatret.O; 
'.001 totl"lIt"rat.111 
'01'10 If I •• t.aletc; 
00011 wnere eupplle .. ='KETCHUP COMPUTERS'; 
OOOIE run; 
00011 prOD print det ... unlquel 
0001"1 run; 

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



The output is displayed below. 

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 tradHlonal SAS programming performs this analysis. 

Example 2: Using the Having and Group By clause. 

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

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. 
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The output is displayed below. 

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. 

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 wHh a salary greater than 10,000. 

The following code performs this analysis. 

: , 
, 



The Where clause is used to select observations before the 
averages are calculated. 

The Group By clause determines the groupings for the analysis. 

Style 4: Compare Individual Values to Group Averages 
and Summarize the Result 

This is accomplished by using the Group By and Having Clauses 
Together. 

In this example a summary function does not appear on the 
Select list but the Having clause does have a summary function. 

The Group By clause is again used to form analysis groups. 

Each individual's salary is compared to the average salary for the 
appropriate gender group. 

This analysis is identical to that performed for Style 2. 

The difference is that in this example the Summary function is not 
in the Select list and therefore is not displayed. 

Style 5: No Summary Function 

In this example grouping does not occur because a Summary 
function does not appear in the Select list nor in the Having 
clause. 

Proc SQL translates the Group By clause into an Order By clause 
and an error message is printed in the Log. 

COflllfll.ncl ==::) 
00001 proc eqll 
DODO! •• 'Ht 8ender. etatu., .. Iilry 
00103 frDIIII ..... lId.dIllIlDV.' 
0000" ,roup by .htu. 
00065 hal ... i,. •• lary)IGIIUI 
00008 quit! 
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The Log indicates that the Group By clause has been converted 
to an Order By clause. 

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

Sub-Queriesflnner Queries 

The result of a query may be embedded inside further queries. 

These embedded queries are known as Sub-queries or Inner 
queries. 

A Sub-query has the following attributes: 

1. It consists of a Select statement that is written beneath 
another Select statement. 

2. It Is enclosed in parentheses. 

3. It executes befOre the outer query (first Select statement that 
appears In query). 

4. It typically provides results that are used as part of a Where 
or Having clause. 

5. It produces either a single value or a set of values, which are 
then used by the outer query. 

For illustration purposes examine the average profit for each CPU 
type. 

Analysis indicates that some of the CPU types are more profitable 
than other ones. 



Example 1: Sub-query that returns a single value. 

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

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

c:O ..... "d ===> 
OOUOI proc eql; 
'0001 .,Iect cpu. ,. (OUTER RUERY .;' 
ooooa ,vQ(.-et.ll-whal ••• I) •• profit 
0000"1 1rolll •• ved.II;Olllputer 
00006 .roup b}I apu 
oeD 08 hl"I .. , profit ,. 

::::~ (;~!:C:.=~~~:::~~;~'i:I"'I) ". 0( SUlillillEFlY (ar INNER IilUEft 
otOl)8 quit; ! ,. , , 

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

The Inner query code consists of the following. 

Ca ..... nd ===> 
00001 tl,.'e .... ult at INNER ClUEItY, 

::::= "'O:.~:!i .UI(nllt.ll-whol_a') 
0 ••• "1 frOIll ""'ltd.aaaputer, 

'''~'~,'!l'.'t,,~ "il"'i~'J"',i'<":"ii'/~ 

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

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

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

~:::~n:.~:=!e~1 
0000i!: _t •• \IaC!.I:Olllp"t'-i 
00001 prorit '" ,.It.11 • whol .. ,I; 
00000'1 run; 
00001 proc ......... 1")1' dat.=newi 
00008 01 ••• cpu; 
00001 "',,. prof It; 
00001 output Du1=1'1811112: III.II'I=III_I'IPI'"'''; 
00008 run 1 
00016 dat. newll 
01011 I"ate'n ,\,01,yp,.1; 
OU1£ •• t n.IIII!; 
0"13 If _type.. = 0 then tohyPr1 :II .. e.npro1; 
0"''1 11 ".l'IprGf )I touyprT I 
0""5 r ..... ; 
Oeo1' pnac prln' ct.1' ....... ,,'; 

Il:;~i"'~i1~b"i 

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

COMMend :::) 
16001 proc !MIl; 
00002 .elect dl'tlnct cpu 
10013 frail .. ved. coltPuter 
UOO,", .hera ret.1I < letO; 
OOOOS quit; 
"liiii-i:::" "'_iiifiii" 

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

The Full Query code consists of the following. 

~::~~:::!JI ; 
::::: .elect :~~I 
:UOO"" rate" - ~, ... , .. profit 
o.oos fro" •• ued.collputer 
00001 IIIh1rl cpu In 
00101' (1.lect dl,tlnct cpu 
ODOOa tra .. HYlld.cafIPuter 
'"OtoS .... I .... hero I"IIt.11 < 1200); 
Oot10 , .. ~~' ___ ~,_'_, 

The full query resuK is displayed as follows. 



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. 

Code Helgll! 
Weigh 

! 

aa 66 150 

ee 78 220 

bb 74 210 

ff 70 175 

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

., 
Input c:oda I 
~. 
date : datal.; 

-n, .. .. - .. ... ,. 
" ,. 

~, 

title 'Inner Query'; 

....., .. 
12oct31 
...... s 

.4teb78 

15' ... ... 
m 

""'''-;'':'=0;:' dDte7. 
12 ( (_1_1 "Iutlt rro. b IIhwe •• codII-b.QOde): 

Process Flow: 
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Example 2: Select the most profrtable 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. 

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 profrtable 
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. 

~:::1n:r:~=!qll 
:00002 .elect elLlppller I.bel='suppller". 
;00003 cpu, 

OOOot lug(retell-Wl'Iale.'I) 
000& '"bel:'At.leng8 Profit' fOrMat=,,!!, 
OOOB .telt rate ii-Who I HI I ) 
0001 ,,,btll='St .. ndlrd Da",tatlon' forllll.t=I!I.£ 
oooa fro .... ..,lId .co..puter 

008 where I.S ( 
010 (Hlllct Re.n(dllll"'lIry,prodIJCI ,euppert 1 
01. frent •• ",,,d.CD .. peupp 
OIZ .... n cOMpUter .• uppllllr=co..paupp •• uppller) 
013 .1.... graup bV ..,pller-,cpu; 
.,. qui q 

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

d •• ;!;) 
a.t. olc.UPPI 

looe _t •• vllld.o •• p.UPPI 
.0011 11' ... ",(cI.1 hHlr.pl"'oduct •• upport I ) •• 9; 
'00"1 ru"" 
.0015 ,roc .al""t d ...... olc.upPI 
100S by ... pllar; 
.OOT ...... "'; 
••• 8 proc .ol""t ct,t,=.,ved.COfilputer- aut •• or-tad; 
•• 09 by .... '1 II,... 

,.::;: ~~~ both; ""'E: fIIel"'08 OIc.Upp( In'lno14) .... t.di 

:::::= rI =:''''1 
"'16 proTlt = 1""'1,11 - W"'OI •• ' I 1 ""8 I"'un; i"'" praa .a .. 1: d ...... bath; 
' .... 8 by !M.IPpll.r cpu; 
~""8 run; 
\ ••• eo prac ... ne dlt,.bath naprl"t I 

":::~~ ~~ .. .r;:~{:~ cpu; 
~'''E3 autput au't = o,.tO(dI'"O.,._t)l'PO __ froq..) 
.,oe'l .o,n. ,vpra'flt .td = .'praf'lt, 
""2& runl 
i ••• e8 proc print d,"',=et.te .pll t= ..... i 
.'.ET •• b.1 .vp ... af'I,=·Ruel'"'Qil!!J""proflt· 
•• e8 .tp .... f' I t= ·.t.l'ld .... d"'D.v I., 101'1' 
•• 2:8 for .... t .vp ... af'lt T.e 
"3' .'praTI1' &.E; 
,.a1 run; 



Syntax Summary 

SAS Online Help information 

Syntax 
This subsection begins describing the synttlX of the SQL procedJre end Its options, 
statements, and lanouage component!; 

EB.Ct.SQL< !1lllil!D:U.at>; 
AI TEB TABI f Blter-statemenr; 

CBEAIE creare-sratement; 

~ delete-statement; 

~scrjbe-statement; 

~-statement; 

INSfBlinsert-statemem; 

BfSEI <reset statement option-fist>; 

~select-statement; 

URIlME update-stBtement; 

YALWAIEvafidate-statement; 

Select Statement Options 

SELECT Statement 

SIL!CT <DISTINCT> object-its <,object item> ••• 
<INTO :m!lCro-YaIl8ble-~peclf1c4t1on <, :lIIIlCIo-verlable-Spl!c1t1eatlon> ••• ) 

FRO! from-liar. 
<i8ERE sql-lxpre:SSiCIll> 
<GROtIP BY group-tlV-ltl!Dl <,;roup-by-itl!lll> ••• > 
<B1VDW 5ql-expre;:!5ioa> 
<ORO!R BY ordeI-by-lteJI <,order-by-lt9> ••• >; 

For more information, refer to SAS Online Help_ 
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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 variable 

:host variable 

From SAS file As ... 
Full Join 
Left Join 
Right Join 

SAS file As ... 
On key=key 

clause Not 
Between x And y 
Exists (subquery) 
As .. . 
In .. . 
Like ... 
Is ... 

items 

clause 

items 

(as Where clause) 



Order of Options 

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

:COflllfilanCi ===) 
10001 Proo IIIqll 
noDe _Ieet I te". ..... r.qulrllld .... 

,. requ I reel"" 
,.. aptlona.a,., 
,I. apt I ana' a" 
, •• ptlo" ...... 
..... aptlonll'.' 
..... requ I reela,. 

1D003 f..-oflll data tlla eu" vi ... 
10.0.. "'rlll glau •• 
::::: ~~~Db~I!~::·lt ...... . 
::::~ I al"'der by Itefll.lte ..... .. 

:~::~,r;:~~:H::rrh' '~,,' 

Notes 

Hems 

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 
SOL conventions. Some of these are listed below. 

Name Function 

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 
Probability of a greater absolute 
value 

RANGE Range of values 

STD Standard deviation 

STDERR Standard error of the mean 

SUM Sum of values 

SUMWGT 
Sum ofthe WEIGHT variable values 
(*) 

T Student's value for testing that the 
DODulation 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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