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ABSTRACT  
The entire clinical world revolves around data. Its representation, interpretation and analysis bring a fruitful product to 

existence. There are various significant programming techniques used to shape them. Though the ordering of data 

does not look like an imperative element, it plays a vital role throughout the life cycle of datasets and reports. Proc 

Sort is a crucial tool used for this task. It is very docile and an influential procedure that helps us to orchestrate data. 

This presentation will drive discussing tips and tricks for best utilizing Proc Sort.  

INTRODUCTION  
Ordering data is crucial and a vital step to orchestrate the clinical data. Proc Sort is the procedure that is used to sort 

the data per your requirements. This paper takes a deep dive into Proc Sort to beyond basics options to order the 

data. 

PROC SORT 
Proc Sort orders data by the values of one or more numeric or character variables. Proc Sort creates a new dataset 

or replaces the original dataset.  

  
data class; 

 set sashelp.class; 

run; 

 

proc sort data=class; 

 by name age;  

run; 

  

SORTSIZE 

Internal Sort is performed when Proc Sort has enough memory and it is usually performed when the data is read in. 

When there is not enough space, an external sort is performed, where Proc Sort sets up a temporary utility files on 

hard disk which can also slower the overall process. 

 

Below example illustrates an example with SORTSIZE option in Proc Sort. 
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TAGSORT 

When Proc Sort is invoked with the TAGSORT option the entire dataset is not read in. Instead, with the TAGSORT 

option the dataset is read as tags which are specified in BY statement.  

 

The example below illustrates without and with TAGSORT option 

 

 

 

 

 

 

 

PRESORTED 

The PRESORTED option lets the procedure perform a check of whether the input data is sorted properly. If the 

dataset is already sorted, the dataset is copied, and a note written to the log: “Sort order of input data set has been 

verified”. 

 

The example below illustrates without and with PRESORTED option: 
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REVERSE ORDER 

Here the reverse collating sequence is used instead of a normal collating sequence while the Proc Sort procedure is 

used. 

 
proc sort data=sashelp.class out=class; 

 by name sex decending age; 

run; 
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SORT WITH DIFFERENT OPTIONS 

The example below illustrates the usage of different options like “format”, “label”, “keep”, “drop” or “rename” etc. 

along with Proc Sort procedure. 

 
proc format; 

   value $SEX 'F'='Female' 

            'M'='Male'; 

 

quit; 

 

proc sort data=class  

          out=class2 (keep=name age sex         

               height weight rename=(name=subject));  

   label WEIGHT='Weight at Baseline'; 

   format sex $sex.; 

   by age;  

   where age > 12; 

run; 

 

OUTPUT DATA 
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NODUP AND NODUPKEY 
NODUP deletes the duplicate observations in dataset. We have two output datasets. If the exact match is found, then 

that observation is written in “Out” dataset and the duplicate observations are written in “Dupout” dataset 

 
 

 

data class; 

 set sashelp.class sashelp.class; 

run; 

 

 

proc sort data=class out=class2 dupout=dup nodup; 

 by age; 

run; 

 

 

OUTPUT DATA 

 

 

 

 

NODUPKEY deletes the duplicate observation specified in the BY statement and the removed observations will not 

be written in output dataset. 

 
proc sort data=class out=class2 nodupkey; 

 by age; 

run;  
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OUTPUT DATA 

 

 

 

NOUNIQUEKEY 
NOUNIQKEY helps to identify the duplicate observations. This option is available from version SAS 9.3.This option 

works as opposite to NODUPKEY. A sort key is unique when the observation containing a key within a BY group. 

 

proc sort data=class out=class2 uniqueout=obs_delted nouniquekey; 

 by name; 

run; 

 

SOURCE DATA 
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NONUNIQUE OBSERVATIONS OUTPUT DATA  

 

 

 

UNIQUE OBSERVATIONS OUTPUT DATA 

 

 

 

EQUALS AND NONEQUALS 
Observations with same BY variable values maintains the order with these two options. Sort order of resultant dataset 

differs in NOEQUALS, whereas in EQUALS it resembles the input dataset  

 

proc sort data=class out=byyears noequals;  

 by name;  

run; 

 

 

 
 
 
 



 
 

8 

 
 
 
EQUALS OUTPUT DATA 

 
 

 

 

NOEQUALS OUTPUT DATA 
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COLLATING SEQUENCE 
SAS users no longer work exclusively with English-language data. The available translational tables are ASCII, 

DANISH, FINNISH, ITALIAN, NORWEGIAN, POLISH, REVERSE, SPANISH, and SWEDISH. These option works 

when ordering of the data to be achieved in above specified translational tables. 

 

The below screen snap illustrates the alphanumeric characters in each language sorts 

 

 

. 
 

LINGUISTIC 
This option considered powerful and vital option to character or alpha numeric data. Below specified few examples 
illustrates with different scenarios. 
 
 
 
INPUT DATA          
 

   
 
 

proc sort data=ae out = ae2 SORTSEQ =LINGUISTIC ; 

   by aeterm; 

run; 
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OUTPUT DATA 

 

 

 

 

proc sort data=ae out = ae2 SORTSEQ =LINGUISTIC (case_first=upper); 

 by aeterm; 

run;  

 
 
OUTPUT DATA 
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NUMERIC_COLLATION 
This option helps to sort the data which is combination of characters and numbers . 

 

 
INPUT DATA 

 

 
 

proc sort data=visits out = vis1 SORTSEQ =LINGUISTIC (NUMERIC_COLLATION=ON); 

 by visit; 

run;  

 
OUTPUT DATA 
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ALTERNATE_HANDLING 
This option helps sort data with spaces and special characters. 

 
INPUT DATA 

 

 

 

proc sort data=invest out=inv1   

 SORTSEQ =LINGUISTIC (ALTERNATE_HANDLING=SHIFTED); 

 by inv; 

run;  

 
OUTPUT DATA 
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ALTERNATE_HANDLING WITH STRENGTH 
Strength denotes the collation level and there are five collation levels specified in the below table. 
 
INPUT DATA 

 
 

 

proc sort data=invest out=inv1 SORTSEQ =LINGUISTIC (STRENGTH=3 

CASE_FIRST=UPPER); 

 by inv; 

run;  

 
 
OUTPUT DATA 

 

 
 

 

The below table illustrates the strength related to the collation levels. There are five collation-levels of strength. 
 

Value Type of Collation Description 

PRIMARY or 1 PRIMARY specifies differences between base 
characters (for example, "a" < "b"). 

It is the strongest difference. 
For example, dictionaries are 
divided into different sections 
by base character. 

SECONDARY or 
2 

Accents in the characters are considered 
secondary differences (for example, "as" < "às" < 
"at"). 

A secondary difference is 
ignored when there is a primary 
difference anywhere in the 
strings. Other differences 
between letters can also be 
considered secondary 
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differences, depending on the 
language. 

TERTIARY or 3 Upper and lowercase differences in characters are 
distinguished at the tertiary level (for example, "ao" < 
"Ao" < "aò"). For an example, see Linguistic Sorting 
Using ALTERNATE_HANDLING=. 

A tertiary difference is ignored 
when there is a primary or 
secondary difference anywhere in 
the strings. Another example is the 
difference between large and small 
Ka 

QUATERNARY 
or 4 

When punctuation is ignored at level 1-3, an additional 
level can be used to distinguish words with and without 
punctuation (for example, "a-b" < "ab" < "aB"). For an 
example, see Linguistic Sorting Using 
ALTERNATE_HANDLING= and STRENGTH=. 

The quaternary level should be 
used if ignoring punctuation is 
required or when processing 
Japanese text. This difference is 
ignored when there is a primary, 
secondary, or tertiary difference. 

IDENTICAL or 5 When all other levels are equal, the identical level is 
used as a tiebreaker. The Unicode code point values of 
the Normalization Form D (NFD) form of each string are 
compared at this level, just in case there is no 
difference at levels 1-4. 

This level should be used 
sparingly, because code-point 
value differences between two 
strings rarely occur. For example, 
only Hebrew cantillation marks are 
distinguished at this level. 

 

 

CONCLUSION  
Proc Sort is easiest procedure to order data. With the addition of these advanced options we have a powerful 

procedure to get the desired sorted data. It saves a remarkable amount of time for programmers when the data is 

alphanumeric, with special characters, and other complex challenges. Proc Sort will play a pivotal role in ordering and 

analyzing the data. 
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