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INTRODUCTION



A specific way of writing the specifications to achieve automation. 

For each ADaM variable in ADaM metadata, a pseudo-code is created with 

standard derivation rules. 

ADAM AND THE CONCEPT OF THE PSEUDO-CODE

Variable Metadata



Pseudo-code is also applicable to value level derivations. 

WhereClauses, the main purpose is to provide metadata for VLM

ADAM AND THE CONCEPT OF THE PSEUDO-CODE



NINE STANDARD DERIVATION TYPES 
Pseudo Code Description

source
Indicates the variable has an origin of “Predecessor” where the source variable is defined in 

the “Source” column. This is used mainly for SDTM predecessor variables

assigned Assignment of a constant value for all the records in a dataset

derivation
Indicates that detailed derivation specs are available in the “Derivation” column in the “Variable 

Metadata” tab

recode Indicates that detailed derivation algorithm is available in the “recode” tab

rename

Renaming a variable. This is used when a temporary variable is renamed into the ADaM

dataset variable. The most common example is –DT, --DTM, and –TM variables. The ISO8601 

datetime variables (e.g. EXSTDTC) in a source SDTM variable that is converted to temporary 

SAS date, datetime, and time variables (e.g. EXSTDT, EXSTDTM, and EXSTTM) early in the 

ADaM program, and renamed to suitable ADaM variable names (e.g. ADEX.ASTDT, 

ADSL.TRTSTDTM, etc.)

condderivation Indicates that detailed derivation algorithm is available in the “condderivation” tab

lookup* Simple proc sql merge of 2 datasets, using subset condition if needed

std_function*
Complex derivations which involve multiple datasets and/or multiple steps of computations that 

cannot be classified into the derivation types described above

whereclauses*
Indicates that pseudo-code for value level parameters is populated in the VLM table in the 

“WhereClauses” tab

* Indicates pseudo-codes not covered in this presentation



Three simple pseudo-codes “source”, “derivation”, and “assigned”. These 

pseudo-codes use the 3 corresponding variable metadata elements 

directly. Thus, the column which has the same name as the pseudo-code 

is used to pass the key element to the code generator.

Columns for additional information for the code generator

NINE STANDARD DERIVATION TYPES 



On the other hand, when the pseudo-code is “recode”, “rename”, 

“condderivation”, “lookup", “std_function” or “whereclauses”, additional 

information needs to be entered in another tab that has the same name 

as the pseudo-code.

Tabs for additional information for a code generator

NINE STANDARD DERIVATION TYPES



1. Copy from a variable in the main source dataset (pseudo-code= 

“source”). 

Pseudo-code “source” in the Variable Metadata tab

Variables Example Rendered SAS ® code

ADSL.STUDYID, ADSL.USUBJID, ADSL.AGE, etc. Keep STUDYID USUBJID AGE;

DETAILS ABOUT DERIVATION TYPES — “source”



2.  Simple computation which appears in define.xml as the 

computational algorithm is directly used as the program code (pseudo-

code = “derivation”).  

Pseudo-code “derivation” in the Variable Metadata tab

Variables Example Rendered SAS ® code

Total Treatment Duration (Days) 
(ADSL.TRTDURD). 

TRTDURD = TRTEDT – TRTSDT + 1;

DETAILS ABOUT DERIVATION TYPES — “derivation”



3.  Assignment of a constant value for all the records in a dataset 

(pseudo-code = “assigned”). 

Pseudo-code “assigned” in the Variable Metadata tab

Variables Example Rendered SAS ® code

Analysis Window Unit (ADEG.AWU) AWU = “DAYS”;

DETAILS ABOUT DERIVATION TYPES — “assigned”



4.  Recode each value of a source variable to another value (pseudo-code 

= “recode”). 

Variables Example Rendered SAS ® code

Pooled Age Group 1 (ADSL.AGEGR1) 
Pooled Age Group 1 (N) (ADSL.AGEGR1N)

if . < AGE < 60 then do;

AGEGR1 = "< 60 years ";

AGEGR1N = 1;

end; 

else if 60 <= AGE <= 70 then do; 

AGEGR1 = "60-70 years";

AGEGR1N = 2;

end; 

else if 70 < AGE then do;

AGEGR1 = "over 70 years; 

AGEGR1N = 3;

end;

DETAILS ABOUT DERIVATION TYPES — “recode”



Pseudo-code “recode” in the Variable Metadata tab

Corresponding “recode” tab

DETAILS ABOUT DERIVATION TYPES — “recode” (cont.)



5.  Rename a variable (pseudo-code = “rename”). 

This is used when a temporary variable is renamed in the ADaM dataset. 

The most common example is --DT, --DTM, and --TM variables. 

Variables Example Rendered SAS ® code

Analysis Start Date (ADEX.ASTDT)
Analysis Start Datetime (ADEX.ASTDTM) 

Analysis Start Time (ADEX.ASTTM)

rename  EXSTDT = ASTDT

EXSTDTM = ASTDTM

EXSTTM = ASTTM;

DETAILS ABOUT DERIVATION TYPES — “rename”



Pseudo-code “rename” in the Variable Metadata tab

Corresponding “rename” tab

DETAILS ABOUT DERIVATION TYPES — “rename” (cont.)



6.  Derivation of a variable based on if-then conditions of the dependent 

variable(s) (pseudo-code = “condderivation”). 

Variables Example Rendered SAS ® code

Analysis Relative Day (ADY). 
Derivations are different depends 

whether ADT is before TRTSDT or 
on/after TRTSDT

if  . < ADT < TRTSDT then ADY = ADT - TRTSDT;

else if ADT >= TRTSDT >. then ADY = ADT – TRTSDT + 1;

DETAILS ABOUT DERIVATION TYPES — “condderivation”



Pseudo-code “condderivation” in the Variable Metadata tab

Corresponding “condderivation” tab

DETAILS ABOUT DERIVATION TYPES — “condderivation” (cont.)



• To achieve automation, we are taking a configuration-based approach 

• To derive a variable, we created a generic configuration model, that 

captures all necessary information. The code generator is utilizing this 

configuration along with other parameters (program formats etc.) to 

generate output code. 

• A code generator is a software tool that automatically generates code 

based on input specifications or parameters. 

AUTOMATION OF PROGRAMS



AUTOMATION OF PROGRAMS



Even with the project still in development, these are the proposed 
benefits of the pseudo-codes:

• Agnostic

Pseudo-code is language agnostic. 

• Consistent

Pseudo-code and additional user input in corresponding columns and 
tabs serve as the source for code generator to generate the program 
as well as the derivation specifications for the programmers.

• Structured

Pseudo-code provides a structure to the definition of derivation 
algorithms. 

BENEFITS AND CHALLENGES OF PSEUDO-CODE



We tested out code generator on several pilot studies, these were 
the challenges we faced:

• Pseudo-code and code generator functions are new concepts and 
need user training and support.

• Could be challenging at times to define correct/complicated 
pseudo-codes at the study level.

• This process adds a non-trivial layer of metadata which requires 
modern tools to be able to preview future SAS codes and enter 
the pseudo-codes.

BENEFITS AND CHALLENGES OF PSEUDO-CODE
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