The benefits of a standard folder hierarchy to the portability of
code between SAS Drug Development and native SAS.

by: James McDermott

"Innovation by definition will not be accepted at first. It takes repeated
attempts, endless demonstrations, monotonous rehearsals before
innovation can be accepted and internalized by an organization. This

requires ‘courageous patience"." \Warren Bennis



What is a Clinical Reporting Tool?

[Code of Federal Regulations])
[Title 21, Volume 1)

[Revised as of April 1, 2011)
[CITE: 21CFR11])

TITLE 21--FOOD AND DRUGS
CHAPTER I--FOOD AND DRUG ADMINISTRATION
DEPARTMENT OF EEALTHE AND HUMAN SERVICES
SUBCEAPTER A--GENERAL

PART 11 ELECTRONIC RECORDS; ELECTRONIC SIGNATURES

O Driven by 21 CFR Part 11 requirement

O (4)Closed system means an environment in which system access is
conftrolled by persons who are responsible for the content of
electronic records that are on the system.

O (9)Open system means an environment in which system access is
not controlled by persons who are responsible for the content of
electronic records that are on the system.
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Two Key Questions

O Where is my study?¢
O how easy is it to find?
O are all related activities grouped together?

O Where is my worke
O how easy is it to find on a daily basise
O how easy is it for my code to “know™<¢




Where Is my studye
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Where Is my work?

Purpose
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Level +2 Level +3 v [EEEEESEES
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Basics of Code Structure

Native SAS SAS Drug
Environment Development

Main code

incl. O/S specifi’.
code -




Process Editor - template.sas-10(/SDD/global/library) from SAS Drug Development Domain

File Edit Code Tools Window Help

DEeE #s2B RO

> B Local File 5 O 0 0 Process Editor - template.sas-10(/SDD/global/library) from SAS Drug Development Domain
oca le ys{em * BEGI!\‘ HEADER AR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R RN R R RN R RN RRRRRRRRRRRRRRRRRRRRY
Q SAS Drug Develop Protocol: - ALL -

Program Name:
SAS Version: UNIX SAS Version 9.3 / PC SAS Version 9.3
Purpose:
Usage Notes:
Files Used:
Files Created:

Author Initials:
Date Program Created:

Modification History:

Initials Modification Description

* END HERDER A XXX x kA A A R A A A A R R R A A A AR R R A A AR AR R A R A AR AR RN R AR AR RN AR AR RN KRR AR R RN KRR R RARRRNKRR AR AN o

tinclude &setup;

SRR R R R R R R R AR R R R R R R R R AR R R R R RN RN AR R R R R RN RN RN RN RN RN RN R RN R RN R RRRRRRRRRRNRNRRRRRRRNNNANN [

/* End of SETUP section: Code must follow this marker */
/*tt*t**t*tt*t**tt*t**t*tt*tt*t**t****t*tt**t**t**t*tttt**t**t**t**tttt*t**t**t***tt**t**/

Parameters

Var Name Type Label Enabled Required  Default Tabname
“LOG* SAS log SAS log J — SAS Log File System Files
*LST* SAS output SAS output ) SAS Output File System Files
SDDPARMS Process paramete... Process p... ] SAS v9 Data Set (PC, Unix) System Files
*PGM* SAS program SAS progr... J SAS Program File System Files
SETUP Input file Input file ) setup.sas-<version not available>(/SDD/global/... Parameters
rawdata Folder rawdata J ..J../../data/raw (relative) Parameters
sdtmdata  Folder sdtmdata J ..J../data/sdtmdata (relative) Parameters
adamdata Folder adamdata (J ..J../datajadamdata (relative) Parameters Up
control Folder control [J ..J../data/control (relative) Parameters
10 trtcode Folder trtcode [J ..J../data/trtcode (relative) Parameters Down
| J
L )
| J
| J
| J
| J
| J
| J

WO NO VS WN

11 logmisc Folder logmisc ../logmisc (relative) Parameters
12 outputs Folder outputs ..Joutput (relative) Parameters
13 global_m  Folder global_m wf.fof . Jglobal/macros (relative) Parameters
14 produc_m Folder produc_m
15 protoc_m  Folder protoc_m
16 global_f Folder global_f

17 produc_f  Folder produc_f
18 protoc_f Folder protoc_f

ofefo . ]../Jmacros (relative) Parameters
./macros (relative) Parameters
../../global/library (relative) Parameters

/../../library (relative) Parameters

/
wfedodd
wfedodd
Y Y Y

/../library (relative) Parameters




* Process Editor - setup.sas-3(/SDD/global/macros) from SAS Drug Development Domain

File Edit Code Tools Window Help

ZE 4 B B9

0 0 0 * Process Editor - setup.sas-3(/SDD/global/macros) from SAS Drug Development Domain

» =) Local File System

L .
v g SAS Drug Deve'op *_END_HEADER_****xt*xt*x**x****xx-*xx-*x**x****xx-*xt*x**x****xx—*xx-*x**x****xr*xr*x**x**t*x**xt*x**x*’

» _1SDD

*_Allocate Data lerarles_w**w**w**x****w**vr**vr**x****w**w**w**x****w**w**w**x*******w**w**x******;

libname rawdata “&rawdata”;
libname sdtmdata "&sdtmdata”;
libname adamdata “&adamdata”;
libname control “&control”;
libname trtcode “&trtcode”;

libname logmisc “&logmisc”;
libname outputs “&outputs”;

*_Define FMT/MACRO Search priority_**t**t**t**t****t**t**t**a—****t**t**t**t****t**t*****t****t**t*;

libname global f "&global f”
libname produc_f “&produc "
libname protoc_f "&protoc f"; "

filename global m "&global m";
filename produc_m “"&produc m";
filename protoc_m "&protoc m";

options fmtsearch=(protoc_f produc_f global f)
sasautos=(sasautos protoc_m produc_m global m)

mautosource
Parameters
# Var Name Type Label Enabled Required  Default Tabname
--:-“
*LST* SAS output SAS output () ) SAS Qutput File System Files

3 SDDPARMS Process paramete... Process p... () ) SAS v9 Data Set (PC, Unix) System Files

4 *PGM* SAS program SAS progr... () [ | SASProgram File System Files
ERAWDATA  Text field Text field ™ ™ Parameters
EAsOTMDATA Text field Text field ™ ™ Parameters
[l ADAMDATA Text field Text field ™ ™ Parameters
M CONTROL  Text field Text field ™ ™ Parameters Up
EJLOGMISC  Text field Text field ™ ™ Parameters
I GLOBAL F  Text field Text field ™ ™ Parameters | Down |
BIPROTOC_F Text field Text field ™ ™ Parameters .
PPAGLOBAL M  Text field Text field ™ ™ Parameters
FEJPROTOC_M Text field Text field ™ ™ Parameters
A PRODUC_F Text field Text field ™ ™ Parameters
P PRODUC_M Text field Text field ™ ™ Parameters
M@ TRTCODE  Text field Text field ™ ™ Parameters
P OUTPUTS  Text field Text field ™ ™ Parameters




File Edit View Tools Run S

=n |
Window _Help lelx]

SBHISRB| L 22o DAl xX 0@

Libraries  File Shortcuts  Favorite

jén

P BEGIN HEADER TR TR TR T T TR T T T T TR TR T TR TR TR TR TR TR T T TR TR TR T TR T TR T T TR TR T TR TR TR TR T T TR T T TR
Protocol: - ALL -
Program Name:
SAS Version: UNIX SAS Version 9.3 / PC SAS Version 9.3
Purpose:

] »

Folders =
Usage Notes:
@ Files Used:
. Files Created:
Computer Author Initials:
Date Program Created: Tl
Modification History:
Date Initials Modification Description
- END HEADER **lii***ili***ill****li****lli***lli***iii****iii***ili***ill****li****lli***lli***ii;
%$include &setup;
/**l'*kit*l'iki***ilRkt*ilRk**l'ikit**ikl*ﬂ'*ilk***l'*kiﬁ*l'iki***ilR*t*ilki**l’ik*t**ik**ﬂ*ilk*/
/* End of SETUP section: Code must follow this marker */
/Q***kﬂﬂ**#kk*t*#ﬂk*k**NRRQ***kﬂﬂ***kk****ﬂkﬂﬂ***RRQ***kk*t**ﬂk*****kﬂﬂ***kﬂﬂ**#kk*ﬂ*#ﬂkﬂ/
/******PACMAN****%% DO NOT EDIT BELOW THIS LINE *****~PACMAN*****%/
/*<?xml version="1.0" encoding="UTF-8"2>*/
/*<process sessionid="5e718384:136c6e15995:-3a3a" sddversion="3.5" cdvoption="N" parseroption="B">*/
/* <parameters>*/
/* <parameter userdefined="S5S" obfuscate="N" id="&star;LOG&star;" canlinktobasepath="Y" protect="N" label="SAS log" systemtype="&star;L(
/* enable="N" type="LOGFILE" autolaunch="N" filetype="LOG" tabname="System Files">*/
/* <target rootname="" extension="log">*/
/* <folder system="RELATIVE" source="RELATIVE" displaypath=".." displayname="log misc" id="../log_misc" itemtype="Container"” fileinfc
/* </folder>*/
/* </target>*/
/*  <description>*/
/* </description>*/
/* </parameter>*/
/* <parameter userdefined="S" obfuscate="N" id="&star;LST&star;" canlinktobasepath="Y" protect="N" label="SAS output" systemtype="&sta
/* required="N" enable="N" type="LSTFILE" autolaunch="N" filetype="LST" tabname="System Files">*/
/* <target rootname="" extension="1lst">*/
/* <folder system="RELATIVE" source="RELATIVE" displaypath=".." displayname="output” id="../output” itemtype="Container" fileinfover
/* </folder>*/
/* </target>*/
/* <description>*/
/* </description>*/
/* </parameter>*/ -~
< | n ] »
Eﬂeuls @E I Output-(Untitled) I @Log-(umiﬂed) |telnphte

2 Wi\sdd_home\global\library Ln1, Coll




 Window e Izl
DSEI &/ =2mo DalxX 0@

Bp'orer - F BEGIN mDER T T TR TR TR T TR TR T T TR TR TR TR TR TR T T T TR TR TR TR TR TR T T TR TR TR TR TR T T T TR »~
Contents of 'SAS Environment’ Protocol: - ALL - T
4 Program Name: setup.sas
(2] S| N - ° )
=] SAS Version: PC SAS Version 9.3
Libraries  File Shortcuts  Favorite Purpose: initializtion code to setup all libnames and macro variables
Folders
Usage Notes: this version is for Windows
@ Files Used: =
N Files Created:
Computer Author Initials: JMcD
Date Program Created: 04APR12
Modification History:
Date Initials Modification Description | 8
20APR2012 JMcD Various modifications to include amendments to structure for
presentation to users
= END H:EADER ﬂ#~ﬁ'ﬂ(**ﬂt’~ﬁ'ﬂ(**ﬂ#~ﬁ'ﬂ(**ﬂt’~ﬁ'ﬂ(**ﬂ#~ﬁ'ﬂ(**ﬂt’~ﬁ'ﬂ(**ﬂ#~ﬁ'ﬂ(**ﬂ#~ﬁ'ﬂ(**ﬂt’~ﬁ'ﬂ(**ﬂ#~ﬁ'ﬂ(**ﬂ#~ﬁ'ﬂ(**ﬂ#~ﬁ'ﬂ(**ﬂ;
* capcure currentl location t~ki’**'ll~ki’**'tt~k**iit~ki’**'tt~k**iit~ki’*iﬁl~ki'i(iIt~k***ﬁl~k***ﬁt~k**ii:
5 #macro grabpath;
$gsubstr(¥sysget (SAS_EXECFILEPATH),
i,
%tlength(%¥sysget (SAS_EXECFILEPATH))-%length(%¥sysget (SAS_EXECFILEname))
)
#mend grabpath;
%let rootp= %grabpath;
%let prog_n= %gsubstr(%sysget (SA5_EXECFILEname),
1’
%length(%¥sysget (SAS_EXECFILEname))-4 );
= Define default Option set *kk*ﬁ(****k*ﬁ(****k*ﬁ(***kk*t****k*t***kk*ﬁ(***kkﬁ(ﬁ(***kk*t****k*t****k*t**;
$let rootl = %scan(&rootp,1,'\',b):
$let root2 = %scan(&arootp,2,'\',b):
$let root3 = %scan(&rootp,3,'\',b):
$let root4 = %scan(&rootp,4,'\',b):
$let root5 = %scan(&rootp,5,'\',b):
%let rooté = %Escan(&rocotp,6,'\',b):
%let roota = 3gsubstr(&rootp,1,
%length (&rootp)-%length (&root2.\&rootl.\)
): il
< 3
E‘ — & Output - (Untitled) I E] Log - (Untitled) I setup
52 Wisdd_home\global\macros Ln1, Coll
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5 File Edit View Tools Run Solutions Window Help [=]=][x]
v - DSEISR|I 2o Dalit X0
Explorer = %length (&rootp)-%length (&root5.\&root4.\&root3.\&root2.\&rootl.\) -~
Contents of "SAS Environment’ )
a w! * Allocate Daca Libraries *ﬁiﬁﬁ***ﬁiﬁﬁ***ﬁiﬁl***ﬁiﬁﬁ***ﬁiﬁﬁ***ﬁiﬁl***ﬁiﬁﬁ***ﬁiﬁl***ﬁiﬁl***ﬁiﬁﬁ***ﬁ;
@ Edata _null ;
Libraries  File Shortcuts  Favorite call symputx ("rawdata","&roota.data\rawdata");
Folders call symputx ("sdtmdata","&roota.data\sdtmdata");
call symputx ("adamdata","&roota.data\adamdata"):
w call symputx("control","&roota.data\control");
. call symputx("trtcode","&roota.data\trtcode");
Computer
call symputx("logmisc","&rootb.logmisc");
call symputx("outputs","&rootb.outputs");
call symputx("global m","&rootgb. global\macros");
call symputXx ("produc_m","&rootcp.macros");
call symputx("protoc_m","&roota.macros");
call symputx("global f","&rootgb.globall\library"): W
call symputx("produc_f","&rootcp.library"):
call symputX("protoc_f","&roota.library");
ran;
* Allocate Daca Libraries *ﬁiﬁﬁ***ﬁiﬁﬁ***ﬁiﬁl***ﬁiﬁﬁ***ﬁiﬁﬁ***ﬁiﬁl***ﬁiﬁﬁ***ﬁiﬁl***ﬁiﬁl***ﬁiﬁﬁ***ﬁ;
libname rawdata "&rawdata"; £
libname sdtmdata "&sdtmdata";
libname adamdata "&adamdata";
libname control "&control";
libname trtcode "&trtcode";
libname logmisc "&logmisc";
libname outputs "&outputs"; B
* Define M/MACRO Search priority tOlﬁ'i'!l*'ttOlﬁ'i'!li'ltOlﬁ'i'!li'ttOlﬁ'i'!li'ttOlﬁ'i'!li'ttOlﬁ'i'!liItﬁk**iitﬂk***ﬁtﬁk*ﬂ*ﬁ:
libname global_ f "&global f";
libname produc_f "&produc f";
libname protoc_f "&protoc f";
filename global m "&global m";
filename produc_m "&produc m";
filename protoc_m "&protoc m";
options fmtsearch=(protoc_f produc f global f)
sasautos=(sasautos protoc_m produc_m global_m)
mautosource
- Reddirect che outpuc window k***A'*ik***A'*ik***A'*ik***A'*ik***A'l'ik***A'l'ik*****ik*****ik*****i;
Hproc printto prim:="&out.puts.\&prog_n. .1st"™ new; -~
< >
‘@ Resuts @l ol ] Log - (Untitled) " setup *

%, SAS - [setup *]

52 Wi\sdd_home\global\macros Ln100, Col1




A Simplitfied Hierarchy

for CRE Implementation

O Designed to optimize the usage of the
Environment as a Programming tool

O The structure is built on some simple
principles
O keep the structure as flat as possible

O this aids in navigating through the system

O also provides simple paths for standard macros
and code
O within each replicated component the
standard hierarchy remains consistent
allowing the use of relative pointers




Thank you & any guestions®e

James McDermott



