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Company 

•  HMS Analytical Software is a specialist for 
Information Technology in the field of Data 
Analysis and Business Intelligence Systems 

•  Profile 
–  40 employees in Heidelberg, Germany 
–  SAS Institute Silver Consulting Partner for 14 years 
–  Doing data oriented software projects for more than 20 

years 
•  Technologies 

–  Analytics and Data Management:  
SAS, JMP, R, Microsoft SQL Server 

–  Application Development: Microsoft .NET, Java 



Our IT Services for the Life Science 
Industry 
(SAS, JMP and R) 

•  Independent Consulting 
•  Programming 
•  Data Management 
•  Training and  

Individual Coaching  
•  Application Development  

and Integration 
•  Software Validation 
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Two everlasting questions.. 

•  .. in software development: 

•  „Are we building the right product?“ 
(-> Validation) 

•  „Are we building the product right?“ 
 (-> Verification) 

Supporting tools for SAS 
developers? 



Overview 

•  Unit Testing and SASUnit 
 

•  Test coverage assessment with SASUnit 
 

•  Conclusion 
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Unit Tests - Concept 

•  Testing starts already during programming 
•  Tests are implemented as executable source 

code 
•  At least one test for every software unit: 

–  static test data 
–  execution of the unit under test 
–  asserts 

•  Test protocol is generated automatically and 
summarizes test results 
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SASUnit – Unit testing for SAS 

•  Write test scenarios and test cases for SAS programs as SAS code 
 

•  Use assertions to test the values of macro variables, the contents of 
SAS data sets, the existence of external files or the presence or 
absence of log messages 
 

•  Run tests and generate test documentation in batch mode 
 

•  Get clearly arranged test documentation, integrated with program 
documentation 
 

•  Integrate non-automatic tests, for instance visual checks of report 
output 
 

•  Written purely on the basis of SAS macros and a few shell commands 
 

•  Available for SAS 8.2, 9.1 and 9.2 at sourceforge.net 
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Structure of unit tests 

HMS Analytical Software GmbH - Dr. P. Warnat 



Usage of SASUnit - Overview  
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Test results report example 
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Test Coverage 

–  Assessment of statement coverage with SASUnit 
 
•  Experimental feature of SASUnit, work in progress 

 
•  Enables determination of source code blocks within a 

SAS macro that are executed during unit tests 
 

•  Tool for assessment how good the unit tests cover the 
source code of a SAS macro 
 
-> Discover which parts of  a unit under test are never 
executed during tests and thus are not tested 
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Implementation of statement 
coverage assessment  
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Find	
  	
  and mark conditionally
executed blocks of code (e.g.	
  %IF)	
  
in	
  the source code under test

During execution of each
test case,	
  record which
code blocks are executed

After	
  all	
  test cases,	
  assess
whether all	
  blocks of code
have been executed



Simple Example 
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/*Coverage Test Macro*/ 
%MACRO ccTestMacro1(binaryInput); 

 %LOCAL printTxt; 
 %LET printTxt = A value not equal to 1 was given.; 
 %IF &binaryInput EQ 1 %THEN %DO; 
  %LET printTxt = A value equal to 1 was given.; 
 %END; 
 %PUT &printTxt; 

%MEND ccTestMacro1; 
 

Assessment of Statement Coverage  (here 75%):  



Example: Assess whether all input 
parameter checks are tested 

HMS Analytical Software GmbH - Dr. P. Warnat 



Conclusion 

HMS Analytical Software GmbH - Dr. P. Warnat 

•  Using SASUnit .. 
–  you may require minimal more effort during the initial 

development phase of SAS macros 
–  you will save a lot of time during implementing 

maintenance/change releases 
 

–  documentation of your tests is generated 
automatically 

–  in near future statement coverage assessment might 
help you to determine how good unit tests cover the 
source code of a SAS macro 
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