
PROC SQL
SQL stands for Structured Query Language.  This is a standardized, widely used language that retrieves and updates data in tables and in views that are based on tables.  

The SQL procedure is a part of the base SAS software.  It can be an alternative to other SAS procedures or data steps.  PROC SQL can:

* Generate Reports

* Generate Summary Statistics

* Retrieve and manipulate SAS data sets

* Add, or modify data values in a data set

* Update the data values in PROC SQL tables

* Create data sets 

Not all of these areas will be covered here.  You should get an understanding of SQL and how it works.  The chart below compares data processing language, SAS language, and SQL language.  NOTE: SAS has begun to change to the Rows and Columns on their newer versions and do not always use the Observation and Variables now. 
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	    File
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PROC SQL also enables you to combine data from two or more different types of tables and present them as a single table.  You can combine data from two different types of external databases.  

PROC SQL allows you to query tables.  Two features that are always used in the PROC SQL statement are:

Select - This allows you to list the columns that you want to retrieve from existing tables.  You can also create new columns.  

From - This clause gives the name of the table that you are querying.  

The following examples use the health data. A simple SQL procedure follows:

data first;

infile 'a:health.dat';

input ID $ 1-4 NAME $ 6-23 TEAM $ 25-30 STWGT  32-34 ENDWGT 36-38 

SEX $ 40 AGE  42-43 HEIGHT  45-46;

title 'Selected Columns  used in an SQL Procedure';

proc sql;

select name, stwgt, endwgt 

from first;

                          Selected Columns in an SQL Procedure                        

                         NAME                   STWGT    ENDWGT

                         CHARLENE ARMSTRONG       152       139

                         DAVID SHAW               189       165

                         AMELIA SERRANO           145       124

                         ANN  NANCE               210       192

                         RAVI SINHA               194       177

                         ASHLEY MCKNIGHT          127       118

                         JIM BROWN                220         .

                         SUSAN STEWART            135       126

                         ROSE COLLINS             155       141

                         JASON SCHOCK             187       172

                         KANOKO NAGASAKA          135       122

                         RICHARD ROSE             181       166

                         LI‑HWA LEE               141       129

                         BETTE LONG               156       137

                         YAO CHEN                 196       180

                         KIM BLACKBURN            148       135

                         ADRIENNE FINK            156       137

                         LYNNE OVERBY             138       124

                         JOHN VANMETER            180       167

                         BECKY REDDING            135       123

                         MARGIE VANHOY            146       132

                         HISASHI ITO              155       142

                         DEANNA HICKS             134       122

                         HOLLY CHOATE             141       130

                         RAOUL SANCHEZ            198       172

                         JENNIFER BROOKS          208       165

                         ASHA GARG                148       132

                         LARRY GOSS               188       174

                         ANN RICHARDS             300       180

                         DAVID SIMS               260       300

                         ELIZABETH SIMS           300       200

                         TIM JONES                280       168

                         JOHN MARTIM              250       200

                         JOAN COLLINS             145       120

                         ALLISON SMITH            240       180

Notice that in the select statement that each new column name has a comma after it--except the last column name.   The from clause gives the name of the table that you are querying. In this case, it is from the table named "first".

The Select statement prints the query results automatically.  You do not need a Run statement with a SQL procedure.  

NOTE:  You do not need to reissue the PROC SQL statement again as long as you do not end the procedure. If you want to do another SQL query, you just start with the select statement again.   When you want to end the procedure, use a DATA step, another PROC step, or a QUIT statement.  

Creating New Columns
You can create new columns by performing arithmetic calculations on existing columns.  The calculation is done and the keyword as is used here.    In this example, a new column will be made for loss of weight.  An example follows:

select name, stwgt, endwgt, stwgt - endwgt as LOSS
from first;

The keyword AS specifies that loss is the new column's name.  

               Arithmetic Expressions and use of AS in an SQL procedure              

                    NAME                   STWGT    ENDWGT      LOSS

                    CHARLENE ARMSTRONG       152       139        13

                    DAVID SHAW               189       165        24

                    AMELIA SERRANO           145       124        21

                    ANN  NANCE               210       192        18

                    RAVI SINHA               194       177        17

                    ASHLEY MCKNIGHT          127       118         9

                    JIM BROWN                220         .         .

                    SUSAN STEWART            135       126         9

                    ROSE COLLINS             155       141        14

                    JASON SCHOCK             187       172        15

                    KANOKO NAGASAKA          135       122        13

                    RICHARD ROSE             181       166        15

                    LI‑HWA LEE               141       129        12

                    BETTE LONG               156       137        19

                    YAO CHEN                 196       180        16

                    KIM BLACKBURN            148       135        13

                    ADRIENNE FINK            156       137        19

                    LYNNE OVERBY             138       124        14

                    JOHN VANMETER            180       167        13

                    BECKY REDDING            135       123        12

                    MARGIE VANHOY            146       132        14

                    HISASHI ITO              155       142        13

                    DEANNA HICKS             134       122        12

                    HOLLY CHOATE             141       130        11

                    RAOUL SANCHEZ            198       172        26

                    JENNIFER BROOKS          208       165        43

                    ASHA GARG                148       132        16

                    LARRY GOSS               188       174        14

                    ANN RICHARDS             300       180       120

                    DAVID SIMS               260       300       ‑40

                    ELIZABETH SIMS           300       200       100

Adjusting Column Attributes and the Where statement
In this next example, height is being changed from inches to feet.  When this is printed out, normally there are at least four numbers after the decimal.  This can be changed by using the format statement. The where statement is also used in this example, the where chooses rows that meet conditions that you specify.  In the Where clause, you can use the name of any column in the table that is named in the from clause.  You use the where clause directly after the from clause.  The use of the label statement is also added to this program.  The label statement will be used as a header for the column on ftheight.   The program follows:

title 'Health Data Changing Height to Feet instead of Inches';

select name, sex, age, 

height/12 as ftheight  format = 3.1 label = 'Height in Feet'

from first

where sex eq "F";

                 Health Data Changing Height to Feet instead of Inches               

                                                          Height

                                                              in

                       NAME                SEX       AGE    Feet

                       CHARLENE ARMSTRONG  F          35     5.5

                       AMELIA SERRANO      F          50     5.4

                       ANN  NANCE          F          31     6.0

                       ASHLEY MCKNIGHT     F          26     5.2

                       SUSAN STEWART       F          29     5.3

                       ROSE COLLINS        F          37     5.6

                       KANOKO NAGASAKA     F          46     5.5

                       LI‑HWA LEE          F          29     5.1

                       BETTE LONG          F          34     5.9

                       KIM BLACKBURN       F          59     5.3

                       ADRIENNE FINK       F          25     5.7

                       BECKY REDDING       F          43     5.2

                       MARGIE VANHOY       F          56     5.8

                       DEANNA HICKS        F          35     5.8

                       HOLLY CHOATE        F          42     6.0

                       JENNIFER BROOKS     F          42     6.1

                       ASHA GARG           F          56     5.3

                       ANN RICHARDS        F          46     5.3

                       ELIZABETH SIMS      F          48     5.4

                       JOAN COLLINS        F          45     5.4

                       ALLISON SMITH       F          25     5.1
The Use of the Between and Order By clauses

Some other choices that you can use in SQL statements are the between-and which returns rows with information between two numbers.  The order-by sorts the query results according to the values of one or more columns.  The order-by does not affect the way the data are stored internally.  

You can sort on more than one column. If you use more than one column, you must separate them by a comma.    The default is to sort in ascending order.  If you want to sort in descending order, the word desc is used after the word that you want ordered in descending order.  If you wanted to sort using ascending, you would use asc.   Note: the column that you are ordering by does not have to be in the Select clause, but it must be in the table that you are using.   Examples of the use of these follow:

title 'Members who have a Starting Weight between 150 and 200';

select name, sex, age, stwgt

from first

where stwgt between 150 and 200

order by sex, stwgt desc;
                 Members who have a Starting Weight between 150 and 200              

                      NAME                SEX       AGE     STWGT

                      BETTE LONG          F          34       156

                      ADRIENNE FINK       F          25       156

                      ROSE COLLINS        F          37       155

                      CHARLENE ARMSTRONG  F          35       152

                      RAOUL SANCHEZ       M          38       198

                      YAO CHEN            M          46       196

                      RAVI SINHA          M          48       194

                      DAVID SHAW          M          27       189

                      LARRY GOSS          M          21       188

                      JASON SCHOCK        M          28       187

                      RICHARD ROSE        M          33       181

                      JOHN VANMETER       M          60       180

                      HISASHI ITO         M          41       155
Use of "IN" Clause

Another comparison operator is to use an "IN" clause.  An example follows:

title "Using Comparison Statements -- the IN Comparison';

select id, name, team, sex, stwgt

from first

where id in ( '1017', 1221');

                    Using Comparison Statements‑‑ the IN Comparison                  

                    ID    NAME                TEAM    SEX     STWGT

                    1221  JIM BROWN           YELLOW  M         220

                    1017  JENNIFER BROOKS     BLUE    F         208
Using the Contains Clause 

If you want to find some character values, you can use the "Contains" clause which is represented by the “?” (i.e. Question Mark).  An example follows:

title 'Using the Contains option in the Where Statement';

select name, team, sex

from first

where team ? 'YELLOW';

                    Using the Contains option in the Where Statement

                            NAME                TEAM    SEX

                            CHARLENE ARMSTRONG  YELLOW  F

                            AMELIA SERRANO      YELLOW  F

                            RAVI SINHA          YELLOW  M

                            JIM BROWN           YELLOW  M

                            MARGIE VANHOY       YELLOW  F

                            ASHA GARG           YELLOW  F

                            LARRY GOSS          YELLOW  M

                            ELIZABETH SIMS      YELLOW  F

                            ALLISON SMITH       YELLOW  F

Use of Like Clause

Another comparison operator that can be used with the where statement is the like clause.  The percent (%) that is used with it represents any number of characters.  This is used for character values only.

title 'Using the LIKE option in the Where Statement';

select name, team,

from first

where name like 'A%';

                                  Using the Like option in the Where Statement
                               NAME                TEAM

                               AMELIA SERRANO      YELLOW

                               ANN  NANCE          RED

                               ASHLEY MCKNIGHT     RED

                               ADRIENNE FINK       GREEN

                               ASHA GARG           YELLOW

                               ANN RICHARDS        RED

                               ALLISON SMITH       YELLOW
Using Sounds Like Clause

Another comparison operator is the 'Sounds Like" clause.  It is used for character values only.  This could compare names that are somewhat the same such as 'Jean' would also find 'Jeanne'.  An example is:

title 'Using the SOUNDS LIKE option in the Where Statement';

select name, team, sex 

from first

where team=* 'Yellow';

Using the SOUNDS LIKE option in the Where Statement

                            NAME                TEAM    SEX

                            CHARLENE ARMSTRONG  YELLOW  F

                            AMELIA SERRANO      YELLOW  F

                            RAVI SINHA          YELLOW  M

                            JIM BROWN           YELLOW  M

                            MARGIE VANHOY       YELLOW  F

                            ASHA GARG           YELLOW  F

                            LARRY GOSS          YELLOW  M

                            ELIZABETH SIMS      YELLOW  F

                            ALLISON SMITH       YELLOW  F

Where-Clause Operators

You can use both Logical Operators and also Comparison Operators with the Where clause.  Sometimes you can use more than one logical or comparison operator to do the same thing. The following is a list of the Logical Operators:

Logical Operators
Operator
Mnemonic
Meaning

=

eq

equal to

>

gt

greater than

< 

lt

less than

<=

le

less than or equal to

>=

ge

greater than or equal to   

^=

ne

not equal to

|

OR

or, either

&

AND

and, both

^

NOT

not, negation

Comparison Operators

Operator
Example


Comments

in

where id in ( '1017', 1221') 
returns row with id numbers equal to

1017, or 1221.   

contains, ?
where team ?  'YELLOW'
returns rows with team members that are

in the 'YELLOW' team BMust match exactly (for Character values only.)

between and
where stwgt between 150 
returns rows with starting weight between

and 200


150 and 200, inclusive.

like

where name like 'A%'

returns rows with the name that begins with

'A'.  Percent (%) can represent any number 






of characters ( for character values only.)

sounds like,
where team=* "Yellow"
returns YELLOW also and names that are

=*




similar  

Use of Summary Statistics

You can also use summary statistics such as average, count, min, and max and sum.  The following uses averages of starting weight.  These are grouped by sex.  Labels for the new columns are also defined.

title  'Averages for Starting Weight and Ending Weight by Sex';

select sex, avg (stwgt) as ave_stwt label = "Average Starting Weight" 

                                        
format = 6.2,

                                          avg (endwgt) as ave_end label = "Average Ending Weight"

        
format = 6.2

from first

group by sex;

                 Averages for Starting Weight and Ending Weight by Sex               

                                       Average  Average

                                      Starting   Ending

                                 SEX    Weight   Weight

                                 F      169.38   142.10

                                 M      201.14   177.46

Other statistics that can be used are minimum, maximum, and count Brepresented by the asterisk (*). The count means it keeps track of all of the rows.    An example of these follows:

title 'Use of Minimum, Maximum, and Count';

select count (*) label = 'Number of Members',

           

min (stwgt) label = 'Lowest Starting Weight',

max (stwgt) label = 'Highest Starting Weight'

from first;

                            Use of Minimum, Maximum, Count                           

                                Number    Lowest   Highest

                                    of  Starting  Starting

                               Members    Weight    Weight

                     

    35      127        300
Joining Tables Together

Joining tables allows you to manipulate data from different tables as if the data were contained in one table.  You can write queries that join tables using the single select statement.  Joins do not alter the original tables.  Queries that join tables have two or more tables listed in the from clause.  

The join works similar to the Merge statement where data sets are being combined when they both have a unique variable that is used in each data set.  The various joins will be compared to  merges.   

In order to see how a join works, two different files will be listed.  The first one is the one that was used in the examples above.  This file contains 35 observations.  It will have two id numbers that do not appear in the second data set.  These are 1333 and 1367. 

data first;

infile 'a:health.dat';

input id $ 1-4 name $ 6-23 team $ 25-30 stwgt 32-34 endwgt 36-38 sex $ 40 

        

age 42-43 height 45-46;

proc sort; 

   


by id;

proc print;

title 'FIRST DATA SET SORTED BY ID -- 35 OBSERVATIONS';

TITLE2 '(ID NUMBERS 1333 AND 1367 DO NOT APPEAR IN SECOND 


DATA SET)'; 

                          FIRST DATA SET SORTED BY ID   35 OBSERVATIONS

                         ID NUMBERS 1333 AND 1367 DO NOT APPEAR IN SECOND DATA SET

 OBS     ID     NAME                  TEAM      STWGT    ENDWGT    SEX    AGE    HEIGHT

   1    1017    JENNIFER BROOKS       BLUE       208       165      F      42      73

   2    1021    JOHN MARTIM           RED        250       200      M      42      70

   3    1023    CHARLENE ARMSTRONG    YELLOW     152       139      F      35      66

   4    1036    BECKY REDDING         GREEN      135       123      F      43      62

   5    1049    AMELIA SERRANO        YELLOW     145       124      F      50      65

   6    1051    JOAN COLLINS          GREEN      145       120      F      45      65

   7    1057    MARGIE VANHOY         YELLOW     146       132      F      56      70

   8    1067    KANOKO NAGASAKA       GREEN      135       122      F      46      66

   9    1078    ASHLEY MCKNIGHT       RED        127       118      F      26      62

  10    1087    KIM BLACKBURN         RED        148       135      F      59      63

  11    1095    SUSAN STEWART         BLUE       135       126      F      29      63

  12    1099    ASHA GARG             YELLOW     148       132      F      56      64

  13    1124    ADRIENNE FINK         GREEN      156       137      F      25      68

  14    1133    JOHN VANMETER         BLUE       180       167      M      60      73

  15    1157    ROSE COLLINS          GREEN      155       141      F      37      67

  16    1177    HOLLY CHOATE          RED        141       130      F      42      72

  17    1192    DAVID SHAW            RED        189       165      M      27      68

  18    1197    LYNNE OVERBY          RED        138       124      M      32      65

  19    1219    ANN  NANCE            RED        210       192      F      31      72

  20    1221    JIM BROWN             YELLOW     220         .      M      41      73

  21    1222    ALLISON SMITH         YELLOW     240       180      F      25      61

  22    1243    DEANNA HICKS          BLUE       134       122      F      35      69

  23    1245    TIM JONES             GREEN      280       168      M      35      75

  24    1246    RAVI SINHA            YELLOW     194       177      M      48      67

  25    1251    RICHARD ROSE          BLUE       181       166      M      33      72

  26    1259    RAOUL SANCHEZ         GREEN      198       172      M      38      68

  27    1262    YAO CHEN              BLUE       196       180      M      46      76

  28    1269    DAVID SIMS            BLUE       260       300      M      50      70

  29    1321    JASON SCHOCK          BLUE       187       172      M      28      77

  30    1328    HISASHI ITO           RED        155       142      M      41      63

  31    1329    LARRY GOSS            YELLOW     188       174      M      21      65

  32    1333    LI‑HWA LEE            GREEN      141       129      F      29      61

  33    1344    ELIZABETH SIMS        YELLOW     300       200      F      48      65

  34    1352    BETTE LONG            GREEN      156       137      F      34      71

  35    1367    ANN RICHARDS          RED        300       180      F      46      64

The second data set contains more information on the health club members.  It is matched up to the first one by the id numbers of the members.  This data set contains two id numbers that 

are not included in the first data set.  These are 1033 and 1291. 

data two; 

infile 'a:health2.dat';

input id $ 1-4 payplan $ 6-11 mth_pay 13-14 owe 16-18;

proc sort; 

    by id;  

proc print;

title 'SECOND DATA SET SORTED BY ID -- 35 OBSERVATIONS';

title2 ' (ID NUMBERS 1033 AND 1291 DO NOT APPEAR IN THE FIRST 


DATA SET)';


                         SECOND DATA SET SORTED BY ID 35 OBSERVATIONS

                       ID NUMBERS 1033 AND 1291 DO NOT APPEAR IN THE FIRST DATA SET

                        OBS     ID     PAYPLAN    MTH_PAY    OWE

                          1    1017    SINGLE        25      100

                          2    1021    S_PAR         35       35

                          3    1023    FAMILY        45      135

                          4    1033    S_PAR         35        0

                          5    1036    SINGLE        25       25

                          6    1049    SINGLE        25       25

                          7    1051    FAMILY        45        0

                          8    1057    SINGLE        25       25

                          9    1067    S_PAR         35       35

                         10    1078    SINGLE        25       25

                         11    1087    SINGLE        25        0

                         12    1095    FAMILY        45        0

                         13    1099    FAMILY        45        0

                         14    1124    S_PAR         35       35

                         15    1133    S_PAR         35       35

                         16    1157    S_PAR         35       20

                         17    1177    S_PAR         35       35

                         18    1192    S_PAR         35        0

                         19    1197    FAMILY        45       45

                         20    1219    SINGLE        25       50

                         21    1221    S_PAR         35       35

                         22    1222    FAMILY        45      180

                         23    1243    SINGLE        25        0

                         24    1245    S_PAR         35       35

                         25    1246    FAMILY        45        0

                         26    1251    FAMILY        45        0

                         27    1259    FAMILY        45       90

                         28    1262    FAMILY        45       45

                         29    1269    FAMILY        45        0

                         30    1291    SINGLE        25        0

                         31    1321    SINGLE        25       25

                         32    1328    FAMILY        45       45

                         33    1329    SINGLE        25        0

                         34    1344    FAMILY        45        0

                         35    1352    SINGLE        25       75
When you use a join, you do not have to sort the data first as you would when you use the merge statement.  However, you will be able to compare the joined table to the two other merged data sets to see what happens.  This first joined table will only list those rows from each table that have id numbers in each table.  Those that do not have a match will be eliminated.  The format for the dollar has been added to the money that is owed.  

title 'Joining Two Tables Together by ID';

proc sql;

   select first.id, name, sex, payplan, owe format=dollar5. 

from first, two
    where first.id = two.id

    order by id;
                                          Joining Two Tables ordered by ID    

                                  id    name                sex  payplan      owe

                                  _______________________________________________

                                  1017  JENNIFER BROOKS     F    SINGLE      $100

                                  1021  JOHN MARTIM         M    S_PAR        $35

                                  1023  CHARLENE ARMSTRONG  F    FAMILY      $135

                                  1036  BECKY REDDING       F    SINGLE       $25

                                  1049  AMELIA SERRANO      F    SINGLE       $25

                                  1051  JOAN COLLINS        F    FAMILY        $0

                                  1057  MARGIE VANHOY       F    SINGLE       $25

                                  1067  KANOKO NAGASAKA     F    S_PAR        $35

                                  1078  ASHLEY MCKNIGHT     F    SINGLE       $25

                                  1087  KIM BLACKBURN       F    SINGLE        $0

                                  1095  SUSAN STEWART       F    FAMILY        $0

                                  1099  ASHA GARG           F    FAMILY        $0

                                  1124  ADRIENNE FINK       F    S_PAR        $35

                                  1133  JOHN VANMETER       M    S_PAR        $35

                                  1157  ROSE COLLINS        F    S_PAR        $20

                                  1177  HOLLY CHOATE        F    S_PAR        $35

                                  1192  DAVID SHAW          M    S_PAR         $0

                                  1197  LYNNE OVERBY        F    FAMILY       $45

                                  1219  ANN  NANCE          F    SINGLE       $50

                                  1221  JIM BROWN           M    S_PAR        $35

                                  1222  ALLISON SMITH       F    FAMILY      $180

                                  1243  DEANNA HICKS        F    SINGLE        $0

                                  1245  TIM JONES           M    S_PAR        $35

                                  1246  RAVI SINHA          M    FAMILY        $0

                                  1251  RICHARD ROSE        M    FAMILY        $0

                                  1259  RAOUL SANCHEZ       M    FAMILY       $90

                                  1262  YAO CHEN            M    FAMILY       $45

                                  1269  DAVID SIMS          M    FAMILY        $0

                                  1321  JASON SCHOCK        M    SINGLE       $25

                                  1328  HISASHI ITO         M    FAMILY       $45

                                  1329  LARRY GOSS          M    SINGLE        $0

                                  1344  ELIZABETH SIMS      F    FAMILY        $0

                                  1352  BETTE LONG          F    SINGLE       $75
Notice that in the Select statement, the Select clause specified the prefix "first" for the column, id.  You must specify a prefix for the beginning table if both tables you are querying contain like-named columns.  Both of these tables contain the column id for member identification numbers.  The prefix specifies the table from which you want the column read.  In this case the data set was called "first".

The output from this table will not include the two id numbers from each table that do not have a match.  The id numbers 1333, 1367 from the first table and the id numbers 1033 and 1291 from the second table will not be included.  

This table would be the same as if you used a merge statement with the in= option such as the following:

data merge;

    merge first (in= in1) two (in=in2);

by id;

      if in1 and in2;

proc print;

Outer Joins

There are also some other choices of joins.  These are called outer joins.  These can be performed on only two tables at a time.  These are similar to inner joins (as the example above).  In these cases, you can select to list all of the id numbers from the first table even if they don't match those in the second.  You can also choose to list all those in the second table also even if they don't match the first table.  You can also list all of the rows in each table even though they do not have matches in each table.  The ON clause is used instead of the where clause here.  There are three options:

Left join on

Right join on

Full join on 

Left Join on

 An example of the left join on is:

title 'Joining Two Tables Together using the OUTER JOINS';

title2 'Use of the LEFT JOIN ON';

select first.id, name, sex, payplan, owe

    from first

left join

     two

on first.id = two.id;
                   Joining Two Tables together using the OUTER JOINS                 

                                Use of the LEFT JOIN ON     

                    ID    NAME                SEX  PAYPLAN       OWE

                    1017  JENNIFER BROOKS     F    SINGLE        100

                    1021  JOHN MARTIM         M    S_PAR          35

                    1023  CHARLENE ARMSTRONG  F    FAMILY        135

                    1036  BECKY REDDING       F    SINGLE         25

                    1049  AMELIA SERRANO      F    SINGLE         25

                    1051  JOAN COLLINS        F    FAMILY          0

                    1057  MARGIE VANHOY       F    SINGLE         25

                    1067  KANOKO NAGASAKA     F    S_PAR          35

                    1078  ASHLEY MCKNIGHT     F    SINGLE         25

                    1087  KIM BLACKBURN       F    SINGLE          0

                    1095  SUSAN STEWART       F    FAMILY          0

                    1099  ASHA GARG           F    FAMILY          0

                    1124  ADRIENNE FINK       F    S_PAR          35

                    1133  JOHN VANMETER       M    S_PAR          35

                    1157  ROSE COLLINS        F    S_PAR          20

                    1177  HOLLY CHOATE        F    S_PAR          35

                    1192  DAVID SHAW          M    S_PAR           0

                    1197  LYNNE OVERBY        M    FAMILY         45

                    1219  ANN  NANCE          F    SINGLE         50

                    1221  JIM BROWN           M    S_PAR          35

                    1222  ALLISON SMITH       F    FAMILY        180

                    1243  DEANNA HICKS        F    SINGLE          0

                    1245  TIM JONES           M    S_PAR          35

                    1246  RAVI SINHA          M    FAMILY          0

                    1251  RICHARD ROSE        M    FAMILY          0

                    1259  RAOUL SANCHEZ       M    FAMILY         90

                    1262  YAO CHEN            M    FAMILY         45

                    1269  DAVID SIMS          M    FAMILY          0

                    1321  JASON SCHOCK        M    SINGLE         25

                    1328  HISASHI ITO         M    FAMILY         45

                    1329  LARRY GOSS          M    SINGLE          0

                    1333  LI‑HWA LEE          F                    .

                    1344  ELIZABETH SIMS      F    FAMILY          0

                    1352  BETTE LONG          F    SINGLE         75

                    1367  ANN RICHARDS        F                    .

The left join on will include all of the rows from the first table even if it does not have a match in the second table.  Those that do not match up in the second table are eliminated. The id numbers 1333 and 1367 are included in this table.  

The left join on would be the same as the following merge statement:

data merge2;

    merge first (in=in1) two;

by id;

if in1;

proc print;

Right Join On

In the right join on, all of the rows from the second table are included even if they do not have a match in the first one.  An example is:

title 'Joining Two Tables together using the OUTER JOINS';

title2 'Use of the RIGHT JOIN ON';

     select first.id, name, sex, payplay, owe

from first

  

     right join

two

    on first.id = two.id;  
                  Joining Two Tables together using the OUTER JOINS                

                                Use of the RIGHT JOIN ON    

                    ID    NAME                SEX  PAYPLAN       OWE

                    1017  JENNIFER BROOKS     F    SINGLE        100

                    1021  JOHN MARTIM         M    S_PAR          35

                    1023  CHARLENE ARMSTRONG  F    FAMILY        135

                                                   S_PAR           0

                    1036  BECKY REDDING       F    SINGLE         25

                    1049  AMELIA SERRANO      F    SINGLE         25

                    1051  JOAN COLLINS        F    FAMILY          0

                    1057  MARGIE VANHOY       F    SINGLE         25

                    1067  KANOKO NAGASAKA     F    S_PAR          35

                    1078  ASHLEY MCKNIGHT     F    SINGLE         25

                    1087  KIM BLACKBURN       F    SINGLE          0

                    1095  SUSAN STEWART       F    FAMILY          0

                    1099  ASHA GARG           F    FAMILY          0

                    1124  ADRIENNE FINK       F    S_PAR          35

                    1133  JOHN VANMETER       M    S_PAR          35

                    1157  ROSE COLLINS        F    S_PAR          20

                    1177  HOLLY CHOATE        F    S_PAR          35

                    1192  DAVID SHAW          M    S_PAR           0

                    1197  LYNNE OVERBY        M    FAMILY         45

                    1219  ANN  NANCE          F    SINGLE         50

                    1221  JIM BROWN           M    S_PAR          35

                    1222  ALLISON SMITH       F    FAMILY        180

                    1243  DEANNA HICKS        F    SINGLE          0

                    1245  TIM JONES           M    S_PAR          35

                    1246  RAVI SINHA          M    FAMILY          0

                    1251  RICHARD ROSE        M    FAMILY          0

                    1259  RAOUL SANCHEZ       M    FAMILY         90

                    1262  YAO CHEN            M    FAMILY         45

                    1269  DAVID SIMS          M    FAMILY          0

                                                   SINGLE          0

                    1321  JASON SCHOCK        M    SINGLE         25

                    1328  HISASHI ITO         M    FAMILY         45

                    1329  LARRY GOSS          M    SINGLE          0

                    1344  ELIZABETH SIMS      F    FAMILY          0

                    1352  BETTE LONG          F    SINGLE         75

Notice that the two from the second table are listed but do not have their id numbers listed in the output.  This join can be compared to the following merge statement:

data merge3;

   merge first two (in=in2);

by id;

if in2;

proc print;

Full Outer Join

The last join is called the full outer join.  It will list all of the rows from each table even if they do not have a match in the other table.  An example of this is:

title 'Joining Two Tables together using the OUTER JOINS';

title2 'Use of the FULL OUTER JOINS';

select first.id, name, sex, payplan, owe

   from first

         full join

    two

   on first.id = two.id;

                Joining Two Tables together using the OUTER JOINS                 

                              Use of the FULL OUTER JOINS   

                    ID    NAME                SEX  PAYPLAN       OWE

                    1017  JENNIFER BROOKS     F    SINGLE        100

                    1021  JOHN MARTIM         M    S_PAR          35

                    1023  CHARLENE ARMSTRONG  F    FAMILY        135

                                                   S_PAR           0

                    1036  BECKY REDDING       F    SINGLE         25

                    1049  AMELIA SERRANO      F    SINGLE         25

                    1051  JOAN COLLINS        F    FAMILY          0

                    1057  MARGIE VANHOY       F    SINGLE         25

                    1067  KANOKO NAGASAKA     F    S_PAR          35

                    1078  ASHLEY MCKNIGHT     F    SINGLE         25

                    1087  KIM BLACKBURN       F    SINGLE          0

                    1095  SUSAN STEWART       F    FAMILY          0

                    1099  ASHA GARG           F    FAMILY          0

                    1124  ADRIENNE FINK       F    S_PAR          35

                    1133  JOHN VANMETER       M    S_PAR          35

                    1157  ROSE COLLINS        F    S_PAR          20

                    1177  HOLLY CHOATE        F    S_PAR          35

                    1192  DAVID SHAW          M    S_PAR           0

                    1197  LYNNE OVERBY        M    FAMILY         45

                    1219  ANN  NANCE          F    SINGLE         50

                    1221  JIM BROWN           M    S_PAR          35

                    1222  ALLISON SMITH       F    FAMILY        180

                    1243  DEANNA HICKS        F    SINGLE          0

                    1245  TIM JONES           M    S_PAR          35

                    1246  RAVI SINHA          M    FAMILY          0

                    1251  RICHARD ROSE        M    FAMILY          0

                    1259  RAOUL SANCHEZ       M    FAMILY         90

                    1262  YAO CHEN            M    FAMILY         45

                    1269  DAVID SIMS          M    FAMILY          0

                                                   SINGLE          0

                    1321  JASON SCHOCK        M    SINGLE         25

                    1328  HISASHI ITO         M    FAMILY         45

                    1329  LARRY GOSS          M    SINGLE          0

                    1333  LI‑HWA LEE          F                    .

                    1344  ELIZABETH SIMS      F    FAMILY          0

                    1352  BETTE LONG          F    SINGLE         75

                    1367  ANN RICHARDS        F                    .   

The merge statement that would be compared to this table statement is:

data merge4;

   merge first two;

by id;

proc print;

Structured Query Language is used in industry and is standardized so if you know it in SAS you should be able to use it with other databases to get the information that you need quickly.  

Review of PROC SQL Features
These are the features used in SQL:

PROC SQL;

SELECT column(s) expression AS column name

FROM from-list

WHERE expression

ORDER BY column(s);  
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