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ABSTRACT 

PROC SQL JOIN can avoid lots of potent troubles, but costs too much execution time; DATA 

STEP MERGE can run much faster, however it has some potential tricks, avoiding these tricks 

carefully, DATA STEP MERGE would be a better choice. How to avoid these potential tricks 

would be the following topic. I also correct one popular beautiful method to modify the 

different lengths of variables directly using length statement. 

 

INTRODUCTION 

Why I don’t like PROC SQL JOIN 

When we merge or join large data files, PROC SQL JOIN can avoid lots of potent troubles, but 
it costs too much execution time; DATA STEP MERGE can run much faster, however it has 
some potential tricks. If we avoid these tricks carefully, DATA STEP MERGE would be a 
better choice.  
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An article named as Performance Analysis of different equivalents of Proc SQL in SAS shows 

that PROC SQL is not the perfect choice. Hash Object and DATA STEP MERGE are the two 

best options. Below is the decreasing order of performance time when joining datasets in SAS. 

	

F1.Hash object Merge vs Data step vs Proc SQL 

Many SAS developers discussed that using DATA STEP MERGE may cause lots of 

potential risks such as truncate the end letters when merging without warnings. Here I 

want to share my experience about avoid the possible tricks when using DATA STEP 

MERGE. 

 

Tips to avoid the potential risks when using DATA STEP MERGE 

1) Before merging, standardize their sort keys with same lengths or formats  

As a SAS developer, we may often see the following WARNING: 
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WARNING: Multiple lengths were specified for the BY variable Name by input data sets. This 

might cause unexpected results. 

It is important to handle multiple lengths. I use the dataset-CLASS from SASHELP library. In 

kids_class data file, Name is a character variable with 11 lengths, Gender is a character 

variable with 6 lengths.  

data	kids_class(rename=(Name_new	=Name));	

retain	Name_new		Gender;	

set	SASHELP.class;	

length	Gender	$6.	Name_new	$	11.;	

if	sex	='M'	then	Gender='Male';	

else																Gender='Female';	

Name_new	=	left(strip(Name));	

drop	Name;	

run;	

Way1, using length statement to change the lengths of sorted keys may have potential 

risks.  

Actually this way is very popularly suggested online and papers by some SAS programmers. If 

we use PROC IMPORT to read in xlsx or csv files, we cannot use length statement such as 

length Name $ 11. Gender $ 6. simply, because it will cause truncation. 

%let	path	=	/sas/model/	reports/models/combination_sas/test_merge;	

proc	import	out=boy_class_xlsx	datafile="&path./boy_class.xlsx"	dbms=xlsx	replace;			

getnames=YES;																																/*here	the	length	of	Name	is	$	10.	,	Gender	is	$	4.	*/	

run;	

OR	

/*proc	import	csv	file*/	
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proc	import	out=boy_class_csv	datafile="&path./kids_class.csv"	dbms=csv	replace;			

delimiter='	';			getnames=YES;							/*here	the	length	of	Name	is	$	10.	,	Gender	is	$	4.	*/					

run;		

/*bad	codes*/	

/*reset	the	length	of	the	sorted	keys	here	does	not	truly	change	their	lengths*/			

data	boy_class_xlsx_relength;				

length	Name	$	11.	Gender	$	6.;						

set	boy_class_xlsx;					

run;	

proc	sort	data=boy_class_xlsx_relength	out=boy_class_xlsx_relength_srt;					

by	Name	Gender;					

run;	

proc	sort	data=kids_class																								out=kids_class_srt;			/*in	kids_class_srt	data,	Gender	$	6.		Sex	$	1.	*/	

by	Name	Gender;		

run;	

data	merged_class_xlsx_relength;	

/*length	Name	$	11.	Gender	$	6.;		*/		

merge	boy_class_xlsx_relength_srt(in=a)			kids_class_srt(in=b);	

by	Name	Gender;				

if	a^=1	and	b=1;					

run;	
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We can avoid the above truncation by switching positions of the two tables: 

data	merged_class_xlsx_relength;	

/*length	Name	$	11.	Gender	$	6.;		*/		

Merge	kids_class_srt(in=a)		boy_class_xlsx_relength_srt(in=b);	
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by	Name	Gender;				

if	a^=1	and	b=1;					

run;	

 

Way2, creating new variables with standard lengths using old sorted keys. 

To create new variables with standard lengths from old sorted keys is a good way to 

standardize multiple lengths and avoid truncations. 

/*good	codes	using	new	variables	creation	method*/	

/*to	create	different	variables	with	standard	lengths	for	the	sorted	keys	here	does	truly	standardize	their	

lengths*/			

data	boy_class_xlsx_revar(rename=(Name_new=Name	Gender_new=Gender));	

set	boy_class_xlsx;	

length	Name_new	$	11.	Gender_new	$	6.;			

Name_new	=	left(strip(Name));				

Gender_new	=	strip(Gender);				

drop	Name	Gender;	

run;	

proc	sort	data=boy_class_xlsx_revar	out=boy_class_xlsx_revar_srt;					

by	Name	Gender;					

run;	

proc	sort	data=kids_class																			out=kids_class_srt;			/*in	kids_class_srt	data,	Gender	$	6.		Sex	$	1.	*/	

by	Name	Gender;		

run;	

data	merged_class_xlsx_revar;	

merge	boy_class_xlsx_revar_srt(in=a)			kids_class_srt(in=b);	

by	Name	Gender;					

if	a^=1	and	b=1;					
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run;	
	

	

	

Way3, using format statement to standardize the sorted keys’ lengths or formats. 

Format statement with format Name $ 11. Gender $ 6. is the best way to fix multiple lengths 

and avoid truncations. 

/*good	codes	using	format	method*/	

data	boy_class_xlsx_format;					

format	Name	$	11.	Gender	$	6.;													/*reformat	the	sorted	keys	here*/			

set	boy_class_xlsx;					

run;	

proc	sort	data=boy_class_xlsx_format	out=boy_class_xlsx_format_srt;					

by	Name	Gender;							

run;	

proc	sort	data=kids_class																						out=kids_class_srt;			/*in	kids_class_srt	data,	Gender	$	6.		Sex	$	1.	*/	

by	Name	Gender;		
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run;	

data	merged_class_xlsx_format;		

/*format	Name	$	11.	Gender	$	6.;	*/				/*	or	reformat	the	sorted	keys	here*/			

merge	kids_class_srt(in=a)				boy_class_xlsx_format_srt(in=b);	

by	Name	Gender;					

if	a=1	and	b=1;					

run;	
	

	

Compared with the above three methods, format is the simplest one, new variables creation is a 

good choice, and resetting the lengths using length statement is not recommended. 

2) Before merging, if we have to keep other same columns in both tables, standardize the 

lengths of same columns, the methods are same as in 1). 
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If the same columns such as Gender and Sex with the sorted key Name in the following codes 

in both tables have different lengths, SAS log will show WARNINGS. 

data	boy_class_txt;	

input	Name	$	11.		Gender	$	7.		Sex	$	2.	Age	8.;		

datalines;	

Alfred					MPle			M	14	

Robert					Male			M	12	

Thomas					MTle			M	11	

William				Male			M	15	

KaiqingFan	MFle			M	12	

run;	

proc	sort	data=boy_class_txt	out=boy_class_txt_revar_srt;				

by	Name;				

run;	

proc	sort	data=kids_class							out=kids_class_srt;			/*in	kids_class_srt	data,	Gender	$	6.		Sex	$	1.	*/	

by	Name;				

run;	

data	merged_class_txt_revar;					

merge	kids_class_srt(in=a)		boy_class_txt_revar_srt(in=b);	

by	Name;				

if	a=1	and	b=1;				

run;	

WARNING: Multiple lengths were specified for the variable Gender by input data set(s). This 

can cause truncation of data. 

WARNING: Multiple lengths were specified for the variable Sex by input data set(s). This can 

cause truncation of data. 
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For the common columns in both tables, we’d better not use length statement to standardize 

their lengths. To create new variables with standard lengths and to use format statement are 

good options as in 1).  

There is a bad example: 

/*bad	codes	to	cause	truncation*/	 	

/*reset	the	length	of	the	sorted	keys	here	does	not	truly	change	their	lengths*/			

data	boy_class_xlsx_relength;				

length	Name	$	11.	Gender	$	6.;				

set	boy_class_xlsx;				/*this	data	is	from	PROC	IMPORT	XLSX	file*/	

run;	

proc	sort	data=boy_class_xlsx_relength	out=boy_class_xlsx_relength_srt;				

	by	Name;					

run;	

proc	sort	data=kids_class																								out=kids_class_srt;			/*in	kids_class_srt	data,	Gender	$	6.		Sex	$	1.	*/	

by	Name;		

run;	

data	merged_class_xlsx_relength;	

/*length	Name	$	11.	Gender	$	6.;		*/			

merge	boy_class_xlsx_relength_srt(in=a)			kids_class_srt(in=b);	

by	Name;				

if	a^=1	and	b=1;					

run;	
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3) Before merging, avoid same column in both tables. 

Let’s see the following example of keeping same column in both tables. 

/*good	codes	using	format	method*/	

data	boy_class_xlsx_format;					

format	Name	$	11.	Gender	$	6.;													/*reformat	the	sorted	key	Name	and	common	column	Gender	here*/			
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set	boy_class_xlsx;					

run;	

proc	sort	data=boy_class_xlsx_format	out=boy_class_xlsx_format_srt;					

by	Name;							

run;	

proc	sort	data=kids_class																						out=kids_class_srt;			/*in	kids_class_srt	data,	Gender	$	6.		Sex	$	1.	*/	

by	Name;		

run;	

data	merged_class_xlsx_format;		

/*format	Name	$	11.	Gender	$	6.;	*/				/*	or	reformat	the	sorted	keys	here*/			

merge	kids_class_srt(in=a)				boy_class_xlsx_format_srt(in=b);	

by	Name;					

if	a=1	and	b=1;					

run;	
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The values of Gender from b will overwrite the values of Gender from a.  

How to avoid this situation?  We should be careful to decide which one should be kept, which 

one should be dropped. In this case, since variable Gender in table 

boy_class_xlsx_format_srt has lots of spelling errors, it should be dropped. For a safe and 

smart choice, we would reasonably drop Sex and Age, only keep Name.  

The following example verifies that: 

proc	sort	data=boy_class_xlsx_format(keep=Name)	out=boy_class_xlsx_format_srt;			

by	Name;				

run;	

proc	sort	data=kids_class			out=kids_class_srt;			/*in	kids_class_srt	data,	Gender	$	6.		Sex	$	1.	*/	

by	Name;		

run;	

data	merged_class_xlsx_format;	

merge	boy_class_xlsx_format_srt(in=a)					kids_class_srt(in=b);	



14	
	

by	Name;					

if	a=1	and	b=1;					

run;	

	

 

CONCLUSIONS 

1. Before merging, if we don’t standardize their lengths, we will get troubles. 

2. If data files are small, PROC SQL JOIN is preferable; DATA STEP MERGE is better for 

large data files. 

3. Carefully standardize the lengths of sorted keys using format statement and new variables 

creating methods, remember to validate the results after merging. 

4. Except for the sorted keys, we’d better avoid same columns in both tables; if have to keep 

common columns in both data files, we must standardize their lengths using format statement 

and new variables creating methods. 
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SAMPLE CODES 

data	kids_class(rename=(Name_new	=Name));	

retain	Name_new		Gender;	

set	SASHELP.class;	

length	Gender	$6.	Name_new	$	11.;	

if	sex	='M'	then	Gender='Male';	

else																					Gender='Female';	

Name_new	=	left(strip(Name));	

drop	Name;	

run;	

	

/*proc	import	xlsx	file*/	

%let	path	=	/sas/model/model_dev/enterprise_reports/models/aggregation_sas/test_merge;	

proc	import	out=boy_class_xlsx	datafile="&path./boy_class.xlsx"	dbms=xlsx	replace;		

getnames=YES;		run;	

	



17	
	

proc	contents	data=boy_class_xlsx;		run;	

proc	contents	data=kids_class;											run;	

	

/*using	different	lengths	to	merge	codes*/	

proc	sort	data=boy_class_xlsx	out=boy_class_xlsx_diff_length_srt;				by	Name	Gender;				run;	

proc	sort	data=kids_class	out=kids_class_srt;																																										by	Name	Gender;	run;	

data	merged_class_table_a_b1;	

merge	kids_class_srt(in=a)			boy_class_xlsx_diff_length_srt(in=b);	

by	Name	Gender;					

if	a^=1	and	b=1;					

run;	

	

data	merged_class_table_a1_b;	

merge	kids_class_srt(in=a)			boy_class_xlsx_diff_length_srt(in=b);	

by	Name	Gender;					

if	a=1	and	b^=1;					

run;	

	

data	merged_class_table_kids_boy;	

merge	kids_class_srt(in=a)			boy_class_xlsx_diff_length_srt(in=b);	
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by	Name	Gender;					

if	a^=1	and	b=1;					

run;	

	

data	merged_class_table_b_a;	

merge	boy_class_xlsx_diff_length_srt(in=b)				kids_class_srt(in=a);	

by	Name	Gender;					

if	b^=1	and	a=1;					

run;	

	

/*good	codes*/	

data	boy_class_xlsx_revar(rename=(Name_new=Name	Gender_new=Gender));	

set	boy_class_xlsx;	

length	Name_new	$	11.	Gender_new	$	6.;			

Name_new	=	left(strip(Name));				

Gender_new	=	strip(Gender);				

drop	Name	Gender;	

run;	

proc	sort	data=boy_class_xlsx_revar	out=boy_class_xlsx_revar_srt;				by	Name	Gender;				run;	

proc	sort	data=kids_class	out=kids_class_srt;			by	Name	Gender;	run;	
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data	merged_class_xlsx_revar;	

merge	boy_class_xlsx_revar_srt(in=a)			kids_class_srt(in=b);	

by	Name	Gender;					

if	a^=1	and	b=1;					

run;	

	

/*bad	codes*/	

data	boy_class_xlsx_relength;				

length	Name	$	11.	Gender	$	6.;			/*reset	the	length	of	the	sorted	keys*/			

set	boy_class_xlsx;					

run;	

proc	sort	data=boy_class_xlsx_relength	out=boy_class_xlsx_relength_srt;				by	Name	Gender;				

run;	

proc	sort	data=kids_class	out=kids_class_srt;			by	Name	Gender;	run;	

data	merged_class_xlsx_relength;	

/*length	Name	$	11.	Gender	$	6.;		*/		/*reset	the	length	of	the	sorted	keys*/	

merge	boy_class_xlsx_relength_srt(in=a)			kids_class_srt(in=b);	

by	Name	Gender;				

if	a^=1	and	b=1;					

run;	
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data	merged_class_xlsx_relength;	

merge	kids_class_srt(in=a)			boy_class_xlsx_relength_srt(in=b);	

by	Name	Gender;				

if	a^=1	and	b=1;					

run;	

	

/*good	codes*/	

data	boy_class_xlsx_format1;					

set	boy_class_xlsx;					

run;	

proc	sort	data=boy_class_xlsx_format1	out=boy_class_xlsx_format1_srt;		by	Name	Gender;		

run;	

proc	sort	data=kids_class	out=kids_class_srt;			by	Name	Gender;	run;	

data	merged_class_xlsx_format1;	

format	Name	$	11.	Gender	$	6.;					

merge	boy_class_xlsx_format1_srt(in=a)			kids_class_srt(in=b);	

by	Name	Gender;					

if	a^=1	and	b=1;					

run;	
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/*good	codes*/	

data	boy_class_xlsx_format;					

format	Name	$	11.	Gender	$	6.;					

set	boy_class_xlsx;					

run;	

proc	sort	data=boy_class_xlsx_format	out=boy_class_xlsx_format_srt;		by	Name	Gender;			

run;	

proc	sort	data=kids_class	out=kids_class_srt;			by	Name	Gender;	run;	

data	merged_class_xlsx_format;	

merge	boy_class_xlsx_format_srt(in=a)			kids_class_srt(in=b);	

by	Name	Gender;					

if	a^=1	and	b=1;					

run;	

/*good	codes*/	

data	boy_class_xlsx_format;					

format	Name	$	11.	Gender	$	6.;					

set	boy_class_xlsx;					

run;	
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proc	sort	data=boy_class_xlsx_format(keep=Name)	out=boy_class_xlsx_format_srt;		by	

Name;			run;	

proc	sort	data=kids_class	out=kids_class_srt;			by	Name;	run;	

data	merged_class_xlsx_format;	

merge	boy_class_xlsx_format_srt(in=a)					kids_class_srt(in=b);	

by	Name;					

if	a=1	and	b=1;					

run;	

	

/*proc	import	csv	file*/	

proc	import	out=boy_class_csv	datafile="&path./kids_class.csv"	dbms=csv	replace;			

delimiter='	';			getnames=YES;	

run;	

	

/*good*/	

data	boy_class_csv_revar(rename=(Name_new=Name	Gender_new=Gender));	

set	boy_class_csv;	

length	Name_new	$	11.	Gender_new	$	6.;		

Name_new	=	left(strip(Name));			

Gender_new	=	strip(Gender);				
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drop	Name	Gender;	

run;	

proc	sort	data=boy_class_csv_revar	out=boy_class_csv_revar_srt;				by	Name;				run;	

proc	sort	data=kids_class	out=kids_class_srt;			by	Name;	run;	

data	merged_class_csv_revar;	

merge	boy_class_csv_revar_srt(in=a)			kids_class_srt(in=b);	

by	Name;				if	a^=1	and	b=1;				run;	

	

/*bad*/	

data	boy_class_csv_relength;				length	Name	$	11.	Gender	$	6.;					set	boy_class_csv;				run;	

proc	sort	data=boy_class_csv_relength	out=boy_class_csv_relength_srt;				by	Name;				run;	

proc	sort	data=kids_class	out=kids_class_srt;			by	Name;	run;	

data	merged_class_csv_relength;	

/*length	Name	$	11.	Gender	$	6.;			*/	

merge	boy_class_csv_relength_srt(in=a)			kids_class_srt(in=b);	

by	Name;				if	a^=1	and	b=1;				run;	

	

data	merged_class_csv_relength_or;	

/*length	Name	$	11.	Gender	$	6.;			*/	

merge	boy_class_csv_relength_srt(in=a)			kids_class_srt(in=b);	
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by	Name;				if	a=1	or	b=1;				run;	

	

/*good*/	

data	boy_class_csv_format;				format	Name	$	11.	Gender	$	6.;				set	boy_class_csv;				run;	

proc	sort	data=boy_class_csv_format	out=boy_class_csv_format_srt;				by	Name;						run;	

proc	sort	data=kids_class	out=kids_class_srt;			by	Name;	run;	

data	merged_class_csv_format;	

merge	boy_class_csv_format_srt(in=a)			kids_class_srt(in=b);	

by	Name;				if	a^=1	and	b=1;				run;	

	

/*proc	export	data=kids_class_srt	outfile="&path./kids_class.txt"		dbms=csv	replace;		

delimiter="	";			

putnames=YES;		run;*/	

/*proc	export	data=kids_class_srt	outfile="&path./kids_class.csv"	dbms=csv	replace;		

delimiter="	";				

putnames=YES;		run;*/	

	

/*if	the	yellow	part	data	was	copied	from	excel	file,	Export	from	SAS	EG		

using	Export	on	the	top	of	SAS	EG	Program	window	It	will	cause	mismatches.		

Try	to	export	as	txt	or	csv	files,	then	copy	and	paste	here	will	work	well*/	
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data	boy_class_txt;	

input	Name	$	11.		Gender	$	7.		Sex	$	2.	Age	8.;		

datalines;	

Alfred					MPle			M	14	

Henry						MBle			M	14	

Robert					Male			M	12	

Robert					MRle			M	12	

Thomas					MTle			M	11	

Thomas					Male			M	11	

William				Male			M	15	

KaiqingFan	MFle			M	12	

run;	

	

proc	sort	data=boy_class_txt	out=boy_class_txt_revar_srt;			by	Name;			run;	

proc	sort	data=kids_class	out=kids_class_srt;		by	Name;			run;	

data	merged_class_txt_revar;					

merge	kids_class_srt(in=a)		boy_class_txt_revar_srt(in=b);	

by	Name;				

if	a=1	and	b=1;				

run;	
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proc	sort	data=boy_class_txt_revar	out=boy_class_txt_revar1_srt;			by	Name	Gender;			run;	

proc	sort	data=kids_class	out=kids_class_srt1;		by	Name	Gender	;			run;	

data	merged_class_txt_revar;					

merge	kids_class_srt1(in=a)		boy_class_txt_revar1_srt(in=b);	

by	Name	Gender;				

/*if	a^=1	and	b=1;			*/	

run;	

	

proc	sort	data=boy_class_txt_revar	out=boy_class_txt_revar1_srt;			by	Name	;			run;	

proc	sort	data=kids_class	out=kids_class_srt1;		by	Name		;			run;	

data	merged_class_txt_revar2;					

merge	kids_class_srt1(in=a)		boy_class_txt_revar1_srt(in=b);	

by	Name	;				

/*if	a^=1	and	b=1;			*/	

run;	

	

data	boy_class_txt_relength;			set	boy_class_txt;			run;	

proc	sort	data=boy_class_txt_relength	out=boy_class_txt_relength_srt;			by	Name;			run;	

proc	sort	data=kids_class	out=kids_class_srt;																																																by	Name;			run;	
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data	merged_class_txt_relength;					

length	Name	$	11.	Gender	$	6.;				

merge	boy_class_txt_relength_srt(in=a)			kids_class_srt(in=b);	

by	Name;			if	a^=1	and	b=1;			run;	

	

data	merged_class_txt_relength_or;					

length	Name	$	11.	Gender	$	6.;				

merge	boy_class_txt_relength_srt(in=a)			kids_class_srt(in=b);	

by	Name;			if	a=1	or	b=1;			run; 


