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ABSTRACT

Data definition tracking is already a well unknown challenge in a single study. The complexity of the challenge increases
exponentially in the context of large team tasked with handling multiple projects. Our approach to handle the ever changing data
definitions effectively comprises of dynamically capturing changes to definitions and make them available to developers at
predefined / schedules timeframes. The data definitions are written in a generic excel template and exported into a SAS dataset as a
first step. The latest load specification file is compared with the preceding version and a “delta’ file is generated and communicated
to the team.

INTRODUCTION

This paper assumes that the data definitions are in excel spread sheet. In general at the start of the study programming, companies
start with an initial version of the data definitions spread sheet and keep updating it.

The data files used in the paper are for testing purpose only. The data definitions and names do not represent any factual meanings.

This paper will talk about developing a tracking system that identifies these changes and notifies the changes to the team of
programmers and reviewers. This tracker system can be developed using different tools but this paper talks about how SAS is used
to develop the system.

Throughout this paper we will talk about the steps involved in the development of the data definition tracking system. The
following steps are involved in the development of the tracking system:

Setup the environment.

Read the initial data definitions excel file to create master metadata.
Read the modified data definitions excel file to create changed metadata.
Compare the master metadata and the changed metadata.

Create the track changes metadata.

Generate the track changes report.

Notify the changes to the reviewers and programmers.
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Figure 1. Program Flow
STEP1: SETUP THE ENVIRONMENT

Create and populate the required macro variables to facilitate the development of the Data Definition Tracker application.
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%global  studyloc ~  ddfile ~  outloc metaloc_  temploc
__trvarfile ;

$let  studyloc_ = C:\study;

$let ddfile = DataDefinitions V1.xls;
$let _ outloc = C:\study\reports;

$let metaloc = C:\study\metadata;

$let _ temploc = C:\study\temp;

$let  trdsfile = DatasetLevelChanges.xls;
%let  trvarfile = = VarLevelChanges.xls;

STEP 2: READ THE INITIAL DATA DEFINITION EXCEL FILE

The data definition spread sheet contains multiple sheets, one sheet for each dataset respectively. In this step read the spread sheet
containing the initial data definitions into SAS and create datasets.
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Figure 2. Initial Data File

As per the above data definitions file, it has 7 sheets respectively for the 7 datasets.

There are different ways to read excel files in SAS. Sample code below shows how to read in all the worksheets in file
DataDefinitions_V1.xIsx and store them in SAS datasets with respect to their sheet names using EXCEL libname engine in SAS

version 9.
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*** libname statement to define libref excellib ***;
*** word excel is the engine name *x k.

libname exlib excel “& studyloc_\& ddfile ”;
$macro readxls (lib=,loc=,ddfl=);

*** Once the library is established, the worksheet ***;
*** names become values of variable memname in the ***;
*** SASHELP dictionary view VSTABVW xx*x,

*** Create sheetname dataset with all the sheetnames ***;

proc sgl noprint;
create table sheetname as
select memname as sheetname
from sashelp.vstabvw
where libname="EXLIB";

*** Get the count of the sheet names ***;
select count (DISTINCT sheetname) into :cnt sht from sheetname;

*** Get the sheetnames into macro variables sheetl, sheet2.. respectively ***;
select DISTINCT sheetname into :sheetl - :sheet%left (&cnt sht) from sheetname;
quit;

**%* clear the libname to free up the Excel file for future use ***;
libname excellib clear;

libname &1lib “&loc”;

*** Create all the sheets as datasets with sheetname ***;
%do i=1 %to &cnt sht;
proc import datafile="& studyloc .\&ddfl"
out=&&sheet&i replace;
sheet="g&&sheet&i";
getnames=yes;
mixed=yes;
run;
%end;
$mend readxls;
$readxls (lib=meta, loc=%str (& metaloc ),ddfl=%str(& ddfile ));

STEP 2: READ THE MODIFIED DATA DEFINITIONS EXCEL FILE

Read the modified data definitions file DataDefinitions_V2.xls into SAS and create all the sheets into SAS datasets with respect to
their sheet names into the temporary location [can be created in work library]. As per the modified data definitions file AGEGRP
variable is deleted, AGE40 variable is added and AGE65 variable is modified. At the dataset level dataset DS7 is deleted and new
dataset DS8 is added.
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%let ddfile = = DataDefinitions V2.xls;

$readxls (lib=temp, loc=%str (& temploc ),ddfl=%str(& ddfile ));
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Figure 3. Changed Data File

STEP 3: COMPARE THE MATSER METADATA AND THE CHANGED METADATA

Compare the datasets from meta library with the temp library datasets and create a SAS dataset explaining what happened to the
variables. For example if any attribute changes for a particular variable means that variable is modified. If a variable doesn’t appear
in the dataset from temp library means that particular variable is removed. If a new variable appears in the temp library dataset
means that variable is newly added.

Also check if a dataset is deleted or a new dataset is added.

The following sample code shows a way of finding the new and deleted datasets.

PROC SQL;
*** datasets in the meta(initial) directory ***;
CREATE TABLE meta ds AS
SELECT DISTINCT memname FROM sashelp.vcolumn
WHERE libname eqg "META" AND memtype eq "DATA"
ORDER BY memname;
*** datasets in the temp (changed) directory ***;
CREATE TABLE temp ds AS
SELECT DISTINCT memname FROM sashelp.vcolumn
WHERE libname eq "TEMP" AND memtype eq "DATA"
ORDER BY memname;

QUIT;

**** datasets in meta library and not in temp library i.e. dataset deleted****;

PROC SQL;

CREATE TABLE deleted AS

SELECT memname FROM meta ds

EXCEPT SELECT memname FROM compare ds;
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**** datasets in temp library and not in meta library i.e. dataset added****;
CREATE TABLE added AS
SELECT memname FROM temp ds
EXCEPT SELECT memname FROM meta ds;
QUIT;
*** loop through the datasets and compare each dataset and create ***;
*** the changes into tr sheetname sas datasets *KEE
%do i=1 %to &cnt sht;
data tr &&sheeté&i (drop=chlabel chtype chformat chderivation chvalues);

merge meta.&&sheet&i (in=meta)

temp. &&sheet&i (in=temp rename=(label=chlabel type=chtype format=chformat

derivation=chderivation wvalues=chvalues) ;
length action $10 origin $10;
by name;

if meta and temp then do; *** variable exists in both ***;

if (label ne chlabel) or (type ne chtype) or (format ne chformat)

or (derivation ne chderivation) or (values ne chvalues) then do;
action="Modified”;

origin="01d";

output;

origin="New:”;
label=chlabel;
type=chtype;
format=chformat;
derivation=chderivation;
values=chvalues;

output;

end;

end;

if meta and “temp then do; *** variable is deleted ***;
action="Deleted”;
origin="01d:”;

output;

end;

if temp and "meta then do; *** new variable added ***;
action="Added”;
origin="New”;
label=chlabel;
type=chtype;
format=chformat;
derivation=chderivation;

values=chvalues;
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output;

end;

end;
run;

%end;

STEP 4: CREATE THE TRACK CHANGES METADATA
Consolidate all the changes occurred. Create a dataset to report the modifications at the dataset level (added and deleted datasets).
data dataset changes;

merge added (in=add)

deleted (in=del); *** add code to check whether the datasets exist***;

by name;

length action $20;

if add then action = “New dataset added”;

if del then action = “Dataset deleted”;

run;

STEP 5: GENERATE THE TRACK CHANGES REPORT

Create Excel reports with the changes.

The following sample code creates an Excel file with the dataset level changes.
PROC EXPORT DATA = dataset changes

DBMS=excel OUTFILE = "& outloc \& trdsfile "

REPLACE; sheet='dataset changes';
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Figure 4. Dataset Level Changes File

The following sample code creates an Excel file with the variable level changes.

*** Sheet names will be dataset names ***;
%do i=1 %to &cnt sht;
PROC EXPORT DATA = "tr_&&sheet&i";

DBMS=excel OUTFILE = "& outloc \& trvarfile "

REPLACE; sheet = "&&sheet&i";
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RUN; %end;
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Figure 4. Variable Level Changes File

STEP 6: NOTIFY THE CHANGES TO THE REVIEWERS AND PROGRAMMERS
Send an email to the team with the changes in the derivations as clear attachments.
FILENAME outbox EMAIL ("Saritha.Aleti@inventivhealth.com");
DATA NULL_;

FILE outbox TO=(“first.programmer@inventivhealth.com” “first.reviewer(@
inventivhealth.com")

FROM= ("Saritha.Aleti@inventivhealth.com ")

SUBJECT= ("Changes in the derivations of STUDY XXX" )
ATTACH=("&_ outloc_ \& dsvarfile " "& outloc \& trvarfile " );

pUT " ";

PUT "Dear All,";

pUT " ";

PUT "Attached are the Data Definitions Track Changes Reports.";
pUT " ";

PUT "Saritha Aleti";

RUN;

STEP 7: UPDATE THE MASTER METADATA WITH THE TRACK CHANGES METADATA

Clear the meta library and update the meta library from the temp library.

*** delete all datasets from meta (initial) library ***;

proc datasets library=meta kill;run;

quit;

*** Update the meta library with temp (changed) datasets which ***;
*** becomes base for the upcoming changes ***;

proc datasets nolist;

copy in=temp out=meta; run; quit;
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CONCLUSION

SAS is a powerful tool that provides programmers with a wide range of solutions and options. This paper may not be taking
advantage of the full capabilities of SAS. This paper talks more about the idea of the process. Some of the techniques used in the
paper can be changed and replaced by more efficient methods. The Data Definitions Tracker is very useful, once developed can be
used in all study teams irrespective of the therapeutic areas.
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