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ABSTRACT

The term repository sounds very “routine”, but what if it can do the job of both a “project manager” and a “SAS®
programmer”!

That is right! Introducing the smart repository that will create initial SAS® Programs, generate status updates, track
project progress, create audit trails, and check program logs, all with the click of a few buttons!

While this utility provides a structured approach to programming and increases the programming efficiency, it also
ensures the compliance of each program, making them audit ready. Combined features of excel VBA and macros
are used to build this utility.

INTRODUCTION

This utility consists of three key features:

* The excel VBA front-end screen, which acts as an interface and controls the overall repository;

« The status summary screen, which provides instant and customizable summary reports of project
Progress; and

« The SAS® utility macros, which generate programs and auto-populate program headers, based on
Information provided in the VBA screen.

Figure 1 below provides insights into the overall process flow of this utility.
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Figure 1: Process Flow Chart
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The repository uses powerful features of excel VBA to control and generate instantaneous overall status reports.
VBA macros ensure the overall quality of the repository by prompting the user with warnings, messages and color
coding, for the issues discovered when the “submit” button is clicked by the user.

The SAS® utility macros, once initiated, create new SAS® programs based on the file and folder locations defined in
the repository. The macros also support the accuracy of the program location, as well as ensure the existing ones
are not replaced. The newly created SAS® programs will have auto-populated headers with output locations, output
path names, and other relevant information.

This structured automated approach to programming and tracking increases the overall efficiency of the program
development cycle, while delivering the most up-to-date status information with minimal effort. This paper will further
describe various functional aspects of this utility.

EXCEL VBA FRONT- END SCREEN

Figure 2 below shows a screenshot of the VBA front-end screen, which acts as the front end of this repository.
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The “Submit” button activates validation checks such as missing program names, and same programmer and
validator assignments(as both programmer and validator cannot be the same person). The “submit” button also
assigns a color to each record based on the status. Once the validation checks are complete, the SAS® macro, that
generates the SAS® shell programs, is initiated. The SAS® program uses the program location cited in the
“folder_location” column, and generates programs with the SAS® program names cited under the column
“Program_name”.

The below VBA code is initiated when the “submit” button is clicked. This code will perform several basic validation
checks and color coding.

Private Sub submit_button()

'defining and assigning values to the variables
Dim i As Long, rl As Range, r2 As Range, r3 As Range, r4 As Range
' defining the loop and assign cell values to variables to check the validity of data
For i = 2 To 1000

Set rl = Range("E" & i)

Set r2 = Range("A" & i & ":0" & 1i)

Set r3 = Range("C" & i)

Set r4 = Range("D" & i)

' Assign colour codes based on the status of each cell
If rl.Value = "In Validation" Then r2.Interior.ColorIndex = 37
If ri.Value = "In Production™ Then r2.Interior.ColorIndex = 4
If rl.Value = "not Started"” Then r2.Interior.ColorIndex = 24
If rl.Value = "Ready for PS5 Review” Then r2.Interior.Color vbYellow
If rl.Value = "In Programming®™ Then r2.Interior.ColorIndex 16
' if key variables are missing then assign colour code red and prompt a message box to display the error
If Range("A"™ & i).Value > 0 And Range("G" & 1i).Value = "" Then
r2.Interior.Color = vbRed
cn = ActiveCell.Column
cr = Range ("B"™ & i).Value
MsgBox ("Program Name cannot be missing at: " & cr)
End If

If Range("C"™ & i).Value = Range("D" & i).Value And Range ("A"™ & i).Value > 0 Then
crn = Range ("B" & 1i).Value
r2.Interior.Color = vbRed
MsgBox ("Programmer and validator cannot be same at: "™ & crn)
End If
Next i

End Sub

The “Add records” button creates a new record by automatically incrementing the index numbers and setting the
status defaults to “Not started”. The below code is initiated when the “add records” button is clicked.

Private Sub add record Click()
'Add new records with common information from the previous records
If WorksheetName = vbNullString Then WorksheetName = ActiveSheet.Name
With Worksheets (WorksheetName)
xllastrow = .Cells.Find("*", .Cells(l), xlFormulas,
xlWhole, x1ByRows, xlPrevious).Row
Rows (x1llastrow) .Copy
Range ("A" & xllastrow + 1l).Select
ActiveSheet.Paste
Application.CutCopyMode = False
Range ("B" & xllastrow + 1).Value = "INDEX-" & Range ("A" & xllastrow).Value + 1
Range ("A"™ & xllastrow + 1l).Value = Range ("A"™ & xllastrow).Value + 1
'Set default values to "not started”
Range ("D" & xllastrow + 1).Value = "not Started”
Range ("E"™ & xllastrow + 1).Value = "not Started"”
Range ("G" & xllastrow + 1).Value = "ﬂ
End With
End Sub
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EXCEL VBA STATUS SUMMARY SCREEN

The “Status” button will initiate a summary status page as shown in Figure 3. Below you will notice the graphics are
highly customizable, and a number of filter options have been incorporated. The VBA code used here is to open the
status tab and refresh the summary status.

Private Sub Status_button()

'Initiate the "Status®™ tab and refresh the tables based on the current information in the main sheet
ThisWorkbook.Sheets("status") .Activate
Sheets ("status”™) .PivotTables ("PivotTable2") .PivotCache.Refresh
ThisWorkbook.Sheets ("status") .Activate
Sheets ("status™) .PivotTables ("PivotTable3") .PivotCache.Refresh
ThisWorkbook.Sheets("status") .Activate
Sheets ("status") .PivotTables ("PivotTable4") .PivotCache.Refresh

End Sub

In Figure 3 below, the status summary page includes options to save the current status in pdf format, as well as the
option to return back to the main screen to facilitate any updates.
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Figure 3: Excel VBA Status Summary Screen
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The “Generate report” button on the status report page will trigger a prompt box, which will allows users to save the
status reports in a pdf format. The VBA code is shown as follows:

Private Sub generate_ report ()

This coverts the whole status summary sheet into .pdf file format
Dim Ws As Worksheet

Dim Filename As String, myShell As Object

Filename = Application.InputBox ("Enter the pdf file name"™, Type:=2)

Sheets ("status") .Range ("A4:gl00") .ExportAsFixedFormat Type:=x1TypePDF,
Filename:="Z:\folderl\" & Filename

MsgBox "Status Report Sawved Sucessfully!"™
End Sub

The “Return” button will allow users to return to the original repository front end page to make changes.

Private Sub return_tab()

'return s control to the main sheet

ThisWorkbook.Sheets ("sheetl") .Activate

End Sub

CONCLUSION

This dynamic utility will assist users in their ability to achieve a good understanding of the project status while
improving the efficiency of the program developmental cycle and programming compliance due to process
automation.

This utility is the pilot of the capabilities of the “smart program repository” automation tool, which will be incorporated
into another tool being used for tracking projects, Jira. For more details on Jira, please refer to PharmaSUG 2018
Paper LD-02 by Nancy Brucken, “Customized Project Tracking with SAS and Jira.”

Refer to Appendix for the SAS® utility macro that creates the shell programs.
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APPENDIX

H%macro createshell;

/wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwkwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwkwwwwwwwwwwwwwwwwwf

/*3tepl: Read the input file and as3ign macro paramesters to program names based on the number of records with "not started" status™/
/kkkkkk%%%w*kkkkkkkkh%%%%kkkkkkkkk%%%%wkkkkkkkkkWWWW%kkkkkkkkk%%%%*kkkkkkkkh%%%%kkkkkkkkk%%%%%kkkkkkkkkWWwwkkkkkkkkkkwwwwkkkkkk!
data indata;
set xdb.sheetl{rename=[index_no=index_no_)where =(sr_no >. and upcase(Status) =upcase( 'not Started') and Program name ne ''));
index no= n ;
call symput{"index_no",compress{_n_}};
if index[program_name,T.‘))O then s_program=5ubstr[program_name,l,index{program_name,‘.T}-l};

else s program=program name;

outputlocation=CATX['/',Folder_lccation, program name) ;

run;
options mprint mlogic;

tmacro headerpopulate;

/wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwkwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwkwwwwwwwwwwwwwwwwwf

/*8tep2: for each of the programs that needs to bs created create the shell using the paramsters defined in the excel */
/k*****WWWW*&&&&****WWWWWkkkkk****w%w%wkkkkk****WWWWwkkkk*****WWWW*&&&&****WWWWWkkkkk****w%w*wkkkkk****WWWW*&&&&*****WWWW*&&&&*!

tdo i= 1 %to &index no;

proc transpose data=indata out=indata transp;
var Programmer --outputlocation;

by index no;

run;

/wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww!

/*Assign macro parameters to each of the headers parameters based on the input file*/
/kkkkkk%%%%*kkkkkkkkh%%%%kkkkkkkkk%%%%%kkkkkkkkk%%WW**kkkkkkkk%%%%*kkkkkkkkh%%%%kkkkkkkkk%%%%%kkkkkkkkkWWWW*kkkkkkkkk%%%%*kkkkk!
data symput data &i;
set indata transp;

where index no=éi;

call symput( "Macro "!lcompress( name ), trim{coll) );

run;
fwwkkk*wwwwwwwwwkk***wwwwwwwww*****wwwwwwww*****wwwwwwwwww**wwwwwwwwwwwwwkkkwwwwwwwwwkkkk*wwwwwwww*k****wwwwwwwww****wwwwwwwwww/

[*3tep 3: Using the filename statement read all the exisiting files under that directory */
fﬁ*kkkkkkkkhﬁ%%ﬁkkkkkkkkkﬁ%%ﬁﬁkkkkkkkkk%ﬁﬁﬁ#kkkkkkkkkﬁﬁﬁ%*kkkkkkkkhﬁ%%%*kkkkkkkkﬁ%%ﬁﬁkkkkkkkkk%%ﬁﬁ#kkkkkkkkkﬁﬁﬁ%*kkkkkkkkhﬁ%%%*/
Filename Filename pipe "dir EMacro Folder location ";
$let filefound=0;
Data file existil ;
Infile Filename truncover;
Input filename 5200.;
Put filename=;
if filename=:"dir: cannnt access" then fileok=0;
else fileok=1;

/wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww/

[*If the folder location does not exisit then write & message */
/W&kkkk****hwwwwkkkkk****wwwwwkkkkk*W*WWWWWwkkkkWW*WWWWWW#kkkk****hwwww&kkkk****wwwwwkkkkk**WWWWWW#kkkkk*W*WWWWW&&&&&WW*WWWWWW#/
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fput Message : File émacro_outputlocation already exists;
Rend;

/itnsat&t&ttoi.ioaiiib-iiioittiontiae-t-ioatitéiﬁa&oiti-ittn&atotitttiﬁatatit‘ﬁiaittsitbnt.aoititbititohiit&i.ttatittniatoitat&/

/*step 4: If the folder location is correct and the file name is approved then proceed to create the shell program */

/i&ililﬁiﬁ.t-iiiﬁbiiil&iiitiitibiiiiﬁiﬁtiﬁitiiiliiﬁhititilblﬁii&itiiﬁiﬁibiiiiitiiiiiliibliiitiiﬁibiiiﬁti.tttiiiiiiiit&i.ihtliit,
%if &filefound =0 %then %do;

%let shellpath=tstr(/_shell.sas);
/*Reading the shell program and assigning macro to each line*/
data my_header;

infile "&shellpath" truncover;

input org_prgm S200..-|

¥_n_;

call symput("code_"!!compress(x),org_prgm);

if index(org_prgm,'*ech**')>0 then call symput ("countezr", n );
run;

%let _code_name=test;
fput &code 4 &counter;

fput 44444 gMacro Folder location émacro_Folder_location/imacro_Program name ;

R e L e e e e Ll

/*Step 5: Output the resolved shell programs with the appropriate names */
/lti.iiﬁiﬁitl.il“‘.iti‘tiiiiit‘..ttitii&iﬁit...i“‘iiﬁ.‘ti‘lti..ttﬁ.i'i.iit.ﬁ...itltlii-“iiltii.tttii.iiiit.ﬁ.i.i‘it‘ii-.ti‘l/
¥macro amtc'_n.hll:
data resolved header;
length test $1000.;
%do k =1 %to écounter;
resolved_code=%str("&code_gk");
x=&k;
output;
%end;
run;

data shell &macro s_program ;
merge resolved header (in=a) my_header;
by x;
if a then Shell program=resolved code;
else Shell program=org prgm;
runj
filename tmpwhen "&macro_ocutputleocatieon™; /* Creates a SAS program file =/

data null;
set shell &macro_s_program END=last;
format org prgm S1000.;
file tmpwhen; /* This is the file the PUT statements writes to */
put Shell program;
ruan;

data toprint ;
Message="Congrats! File &macro outputlocation created successfully”;

an;

proc print data= toprint nooba;
ruan;

Smand ;

roreate shell;

Send;

%end;

fmand headerpopulatse;
theaderpopulate;

tmend createshell;



