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ABSTRACT 

In our organization a lot of efforts are put into building and maintaining our organizational level metadata databases. 

Metadata databases are used to store information, or metadata, about our data. Many times we have to “decipher” 

the keys and codes associate with our data to enhance our data presentation. One of the options to interpret our data 

is to generate user defined formats from metadata using SAS® PROC FORMAT. In this paper we are going to 

explore some of the powerful options available in SAS® PROC FORMAT procedure. We will create user defined 

formats from metadata. We will look into different ways using the formats. 

 

OVERVIEW 

The SAS® System provides many pre-build informats and formats for formatting character, number, and date. 

Informats are instructions for reading data. Formats are used to format output. Many times pre-build formats cannot 

meet the needs of our data use. So we have to create our own formats -   user defined formats using SAS® PROC 

FORMAT procedure. Here is the basic syntax for PROC FORMAT from support.sas.com: 

 

 

WHAT ARE CNTLIN AND CNTLOUT? 

In this paper we are going to focus on two powerful PROC FORMAT options - CNTLIN and CNTLOUT. 

CNTLIN option can be used to specify a SAS data set for building informats and formats with PROC FORMAT 

procedure.  This opens a door to endless possibilities for creating user defined formats. 

CNTLOUT option can be used to generate SAS data set with information about formats and informats. This is 

especially useful when we inherit permanent formats and like to learn more about the formats.  

 

CREATING FORMATS FROM METADATA DATABASE 

There are three simple steps to create basic formats from metadata database using PROC FORMAT. 
 



SESUG 2014 
 

2 
 

Step 1. Connect to Database  

First we create libref, myDatabase, by using LIBNAME statement. We are using ODBC Driver to connect to metadata 

database: 

LIBNAME myDatabase ODBC USER=tangle PW=XXXXX DSN=myDSN CONNECTION=UNIQUE; 

 
A link to Microsoft.com is available in reference section on how to create ODBC driver. 
 
Step 2. Get Metadata  

Next we create a SAS data set with information we need to create formats from metadata database. In this example 
we are going to get data for formatting farm IDs to farm names. 
 

DATA farmListFmts (KEEP=fmtName start label); 

 SET farmList ; 

 RETAIN fmtname 'farmName'; 

 start= farmID; 

 label= farmName; 

RUN ; 

 
There are three required columns for PROC FORMAT procedure, fmtname, start, and label. FMTNAME column is 
used to store user defined format names. In this example we name our formats ‘farmName’. START column should 
contain data need to be formatted. LABEL column should have data we are going to format to.  
 

Output 1. farmListFmts SAS Data Set 

 
 

In this example we are formatting the farm ID which is numeric data type. SAS default format data type is numeric. 
We can specify the type explicitly by creating the ‘type’ in the procedure: 
 

DATA farmListFmts (KEEP=fmtName start label); 

 SET farmList ; 

 RETAIN fmtname 'farmName' type ‘N’ ; 

 start= farmID; 

 label= farmName; 

RUN ; 

 
Perhaps we need to create formats for range of data. When formats are applied the ranges are searched for the data 
to be formatted. This can be accomplished by adding ‘end’ column in the table.  

The table below shows metadata for strata with total sale range. We are going to use ‘low’ and ‘high’ for ‘start’ and 
‘end’ to create range formats. 
 

Output 2. strataFmts SAS Data Set 

   
 
By using ‘start’ and ‘end’ key columns we instruct SAS to look for data between the ranges and apply strata formats.  
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DATA strataFmts (KEEP=fmtName start end label); 

 SET strata ; 

 RETAIN fmtname 'strata'; 

 start= low ; 

 end=high ; 

 label= stratum; 

RUN ; 

 
 
Step 3. Creating Formats 

Now data in farmListFmts and strataFmts SAS data sets are ready to be used to create formats. After executing 

following PROC FORMAT procedures user defined farmName and strata formats will be available in work.formats 

catalog.   

PROC FORMAT CNTLIN=farmListFmts ; 

PROC FORMAT CNTLIN= strataFmts; 

RUN ;  

USING FORMATS 

There are many different ways to use formats other than formatting data. Here are three examples to apply formats 
we had just created above. 
 
1. Formatting Data In PROC PRINT Procedure 

Most commonly we format data in PROC PRINT to enhance data presentation. The user defined formats can be 

applied like any SAS® System Formats. In this procedure we use farmName formats to format farm IDs to farm 

names: 
 

PROC PRINT DATA=farmData LABEL; 

 FORMAT farmID farmName. ; 

 LABEL farmID ='Farm Name' totalSale = 'Total Sale'; 

RUN ; 

 

Output 3. Data Before and After Formats Were Applied 

  

  

2. Creating New Data Values 

Formats can also be used to generate new data values. In the example below we create two new columns, 

farmName and stratum, by appling farmName formats to farm IDs and strata formats to totalSale.  

DATA dataFmt ; 

 SET DataNoFmt ; 

 farmName = PUT(farmID,farmName.); 

 stratum = PUT(totalSale, strata.) ; 

RUN ; 

 Output 4. New farmName and Stratum Columns 
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3. Data Lookup in WHERE Statement 

Formats can also be used in WHERE statement to subset data. In this example we create a new SAS data set with 

only livestock farms by using farmName formats in the WHERE statement.   

DATA livestockFmtNameStrata ; 

 SET DataFmtNameStrata ; 

 WHERE PUT(farmID,farmName.) LIKE '%Livestock%'; 

RUN ; 

 

 Output 5. Livestock Farm Data 

  

 

TEMPORARY FORMATS VS PERMANENT FORMATS 

So far we discussed about user defined formats created in work.formats catalog. They are temporary formats. We 

lose them when we exit current SAS session. Because they can be created right before we need them we are getting 

the most up-to-date metadata. For metadata gets updated frequently creating temporary formats can be a very 

suitable practice.   

When metadata are relatively stable we can save our execution time by creating and storing permanent formats 

ahead of time.  To create permanent formats, first specify the location in LIBNAME statement. Then, in PROC 

FORMAT, include LIBRARY option and specify the library or catalog to have the formats to be saved to. 

LIBNAME FmtsLib 'O:\EES\SAS User Groups\SESUG2014' ; 

PROC FORMAT CNTLIN=farmListFmts LIBRARY = FmtsLib ; 

PROC FORMAT CNTLIN=strataFmts LIBRARY = FmtsLib ; 

RUN ; 

 

When you have formats in multiple libraries or catalogs specify your search order to avoid default SAS search order. 

By default, SAS search WORK library first then user created libraries. To avoid default search order you make sure to 

specify your preferred search order before applying the formats. 

options  fmtsearch=(FmtsLib work); 

 

CONCLUSION 

In our organization more and more metadata are centralized and accessible to us. To improve our productivity we 

need to make sure we take advantage of the information available to us. The powerful PROC FORMAT can turn 
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pretty much any metadata into formats. Formats can not only be used to format data but can be used to create new 

data values,   subset data, validate data, etc. We only touched a fraction of what PROC FORMAT can do. To learn 

more about PROC FORMAT procedure and its options go to SAS website. 

The SAS programs in this paper are tested using SAS® 9.2. 
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