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Need to Streamline Standards

Robust data standards and reporting standards are essential for the 
automation and optimization of Analysis & Reporting (A&R). 

Once these standards are established and programs developed, 
maintaining them is challenging due to the dynamic environment of 
changes with internal business needs and regulatory requirements. 

It is vital to assess the impact of these changes to the A&R standard 
programs. Impact assessment usually relies on the institutional knowledge 
of the A&R standard programmers and is typically manual and hence error 
prone. 
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Factors Affecting Standards
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Changes to address internal business needs
v eCRF updates
v Bug fixes
v Enhancements 
v Platform Changes (Additional Features)

Changes to address external factors
v SAS version changes (SAS 9.3 to 9.4) 
v Platform changes (Modern Platforms Implementation)
v SDTM Version Changes (SDTM IG 3.2 to IG 3.3)
v TCG updates (Technical Conformance Guide – FDA)



Solution

ü Impact analysis is essential while understanding the 
downstream effect of changes.

ü Perform dependency checking on the standard macros and 
programs and identify the dependency on datasets and the 
variables. 

ü Develop an automated macro or a system to identify the 
dependency of all the standard macros, programs and 
templates.
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Variable dependency
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Variable Dependencies - Flow Chart

TFLs 

TFL Macros TFL programs

ADaM Datasets

ADaM Data specs (Method Tab, Codelist Tab)

SDTM Dataset

SDTM Data Specs (SDTM Datasets)

Raw Datasets

7



Dependency Testing
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• Dependency testing is checking all the SAS programs or resolved 
macro code to identify the dataset names and the variable names 
the program is dependent on.

• Automated dependency check is important while performing 
impact analysis on the macros.
ü Impact analysis is essential while understanding the downstream 

effect of any changes
ü Accurate analysis on the macros and programs to make sure all 

the affected programs are captured
• Using SAS® keywords collected from Ultraedit® to parse out all 

the keywords to identify the datasets and variables



Design: Dependency Tool Input and Output
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•
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SAS Code Analyzer

The SCAPROC procedure implements the SAS Code Analyzer

§ Captures information about input, output and the use of macro symbols from a SAS job while it 
is running. 

§ Can write this information and the information that is in the original SAS file to a file.
§ Can also generate a grid-enabled job that can concurrently run independent pieces of the job. 
§ Can issue the SCAPROC procedure on your operating system's command line or in SAS code 

in the SAS Editor window. 

The following command runs your SAS job with the SAS Code Analyzer from your operating system's command line:

sas yourjob.sas -initstmt "proc scaproc; record 'yourjob.txt' ; run;”

sas
is the command used at your site to start SAS.

yourjob.sas
is the name of the SAS job that you want to analyze.

yourjob.txt

is the name of the file that will contain a copy of your SAS code. 

The file will also contain the comments that are inserted to show input and output information, macro symbol usage, and 
other aspects of your job. 



Macro: Variable Dependency

Name of the macro: %var0dependency
Function: Run the call programs for any SAS® program. The macro uses SAS keywords as input to 
identify the dependent datasets and variables.

Parameter Description:
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Parameter Description
Input_libname Input library 
Output_libname Output library
Input_excel Input excel full path and filename
Excel_col_name The column name in the excel file to use
Excel_where Statement to subset excel sheets 

observations
sheet Sheet name in the excel file
debug Debug parameter. Valid values are Y. 



Implementation: Internal Mechanics of the Dependency Tool

12

SDTM Data Specs

Folder (SAS 
Programs)

SAS 
Keywords 

(.txt)

Dependency 
Relationship 

Convert 
all the 
input 

files into 
SAS 

Datasets

Step :!Step : 1 Step : 2

SAS 
Keywords 
Dataset

SAS 
Program 
Dataset

Step : 3

Variables 
in SAS 

Program 
Dataset

Dataset 
names from 

SCA



Step 01: Read the SAS 
keywords                  

Step 02: Convert the SAS 
program into a SAS 

Dataset

Step 03: Compare the 
keyword dataset with the 

program dataset and 
remove all the SAS 

keywords

Step 04: Using PROC 
SCAPROC, identify the 

input datasets with library 
names

Step 05: Get a list of all 
the variables going into 

these datasets

Step 06: Compare that 
and generate a list with 

the variables from 
datasets

Step 07: clean up
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Macro: Step-by-Step Processing



SAS Keywords
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Sample: Impact Assessment on ADaM Macros 

1) For a Technical Conformance Guide (FDA Guidance) 
update, a handful of variables are affected by the update.

2) Perform impact analysis on all the ADaM Macros/Templates 
to identify which datasets/variables are affected.

3) Input is in the form of Excel file, which contains the variable 
name affected.

4) Output will be in the form of a dataset which will contain all 
the datasets and variables affected by the TCG update.
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Sample: Impact Assessment on ADaM Macros 

ADaM programs/Macros Variables affected by TCG Update
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Dependency Macro Call Program

%var0dependency(
input_libname=mactest3
,output_libname=lptod
,input_excel= %str(/root/test/tcgimpact.xls)
,sheet=SDTM32
,excel_col_name=variable_name

);

Call Program Output – SAS Dataset



Challenges & Strategies
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Challenges Strategies

Identifying the dataset names Use SAS Code Analyzer – PROC SCAPROC

Performance/Scalability Performs well in production environment

Distinguish SAS keywords and Variable 
names

Use PROC CONTENTS and link variables to the 
data specs to identify the right variable

Ability to use on Standard level macros Use the Resolved SAS code, using options 
MPRINT

Dealing with legacy programs Develop the Tool to read the keywords 
intelligently



Summary and Conclusion

Ø It is important that every organization that develops and 
maintains standards have an automated method to identify 
dependencies.

Ø Identifying the dependencies of datasets and variables for a 
SAS program is the first step in identifying the end-to-end 
traceability.

Ø Automated approach helps identifying the dependencies in all 
the macros for a particular update in one macro run.

Ø In on our implementation experience, we can say that variable 
dependency macro identifies all the dependencies for all the 
macros which will have an impact on any major 
updates/changes.
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