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GSK Biologicals today 

1.4 billion vaccine doses 

Over 30 marketed vaccines available 
worldwide 
Over 20 vaccines in clinical development 

11,200 employees worldwide 

Over 200 ongoing studies and overall 
more than 240,000 subjects enrolled 
 



Global Network 

 



Business Drivers - Globalisation & Externalisation 

Data management and biostatistics activities in Belgium, India and in 
the US. 
Increasing number of external partnerships 
Challenges: 

Improve communication between sites/functions 
Facilitate the content management 
Harmonize the processes 
Increase productivity / keep quality standard 
Secure the data respecting business & authorities requirements 
Avoid the installation and the maintenance of the SAS software on 
hundreds of machines 

License fee per machine 
Not all managed by GSK Biologicals 

 
 
 



 
Centralize the control 



Why SAS Drug Development? 

SAS is an industry standard 
Minimize the integration efforts: GSK Biologicals has a large set of standard 
and reusable SAS programs (macros)  
SAS Drug Development is a centralized and secured web-based platform 

Platform
programs and browse SAS datasets (native integration of the SAS 
processing within the application). 
Web-based: no need for specific client applications (other than JRE 1.5), 
accessible worldwide 
Centralized: unique source of data for all users. No more data 
synchronization process across the organization. 
Secured: Possibility to create groups of users and assign permissions on 
a granular basis (per project, per study, per function), audit trail. 
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Repository 

Quick Tour 



















Repository Structure 

Objectives 

Before SDD With SDD 
Each function is working 
on a different file server 

One environment shared 
by all functions  no 
matter where they are 
located 

There is no access 
restriction at the project 
or study level 

Access restrictions at the 
study level but also 
within a study, at the 
function level.  



Repository Structure 

Implementation 









Repository Structure 

Lessons Learned 

  
Flexibility 
Security 
Audit trail 
SDD Desktop Connection 

 
 
 

Unstable with large volumes of 
data transfered 
Trash can 
Audit trail 
Versioning 



System Administration 

Quick Tour 



 



 



 



 



System Administration 

Automate the administration of the system 
Minimum/No manual intervention 
Use  GSK clinical systems accounts management database to update 
SDD 

Users 
Studies  
Permissions 

Objectives 



System Administration 

In-house development: SMS (SDD Management System) 
Set of SAS programs using the SDD Remote API (1): 

Create project and study folders based on a template 
Assign/remove permissions on folders 
Create users 
Create/delete groups 
Add/Delete users to groups 
Reset password 
Synchronize with GSK servers (data, macros) 

All actions based on a GSK Oracle database (ACCOUNT) 
 
 

(1): SAS wrote GSK specific macros to expose some missing features 

Implementation 



 



 



 



System Administration 

Lessons Learned 

  
Ability to automate all tasks in 

SAS programs or Java 
applications (Remote API) 
 
 

Missing functions in the API 
External Authentication (JNLP)  
Backup / restore 
SDD groups administrative 

window 



Programming & Execution 

Quick Tour 











Programming & Execution 

No or minimal changes in our processes: 
Standard and specific macros 
In-house versioning and SAS macros life cycle systems 
All parameters defined at execution-time 
 

All SAS programs developed and executed on the platform 
 

Objectives 



Programming 

Challenges: 
UNIX operating system 
WEBDAV files system 

Authentication required at each FILENAME/LIBNAME 
Not all files SAS functions supported (e.g.:FEXIST) 

Log & output redirected to a temporary location 
Changes: 

 
No direct calls to FILENAME/LIBNAME, CALL SYSTEM, PROC 
EXPORT, etc. 
Any SAS program MUST use the tools macros 

OS specificities isolated in +/- 10 macros 
SDD versioning, check-in and check-out features not used in GSK 
Biologicals 

Implementation 



 



Programming 

Lessons Learned 

  
All I/O centralized in a small set 

of programs 
Ability to make our SAS 

processes multiplatform and 
transparent for the end-user 
Remote API 
Data Explorer 
 

 
 

Poor WEBDAV implementation 
in SAS 9.2 
Significant amount of work to 

adapt existing SAS programs to 
SDD specifities 



Execution 

Challenges: 
GUI vs execution-time 

 
No view on the assigned libraries 

Conclusions: 
The process editor cannot replace the local SAS environment 
Need to access SDD resources from local PC 

Consequences: 
SAS 9.2 still installed locally together with SDD remote API 
macros 
Local development 
Final execution (production) in SDD 
Bad performances 

 

Implementation 



Execution 

Lessons Learned 

  
Lightweight software 
Faster than VPN for external 

partners 
User can run SAS programs in 

sequence (Jobs) 
User can schedule his/her jobs 

 

No access to the assigned 
libraries (except SASWORK and 
SASHELP) 
No vision on the running process 
Unstable 
Slow 
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Infrastructure 

In-house vs SAAS 
US hosting (Cary) vs EU hosting (Amsterdam) 
Local vs Central 
Network is key 

Internet connection for your end-users 
B2B for transfers between GSK and SAS servers 
SAS/CONNECT dramatically improves transfer rates 
 



GSK Environments 

Sandbox Development Production 
Location Cary, NC Amsterdam, NL Amsterdam, NL 
Purpose -Test SAS patches 

and hotfixes 
 

-Validate SAS 
patches and 
hotfixes 
-Training 
-Development/Valid
ation of SAS 
programs for the 
maintenance of the 
system (creation of 
users, folders, etc.) 
 

-Development of 
standard and study 
specific SAS 
programs 
-Execution of 
batches, review of 
the outputs 

Validation No Yes Yes 
# users 5 20 250+ 



The network connections 

Conclusions: 
VPN is faster than a leased line 
Greater standard deviation in the VPN results 
Leased line more secured 
Easier setup of the VPN 
SAS/CONNECT improves the transfer rates 

 

Measures 

Local VPN (Cary) 
(~40Mbits) 

VPN (Amst.) 
(~40Mbits) 

2xE1 
(4Mbits) 

20.000 records 1 s 20 s 2 s 7 s 

600.000 records 12 s 300 s 60 s 90 s 

SAS/CONNECT 
20.000 records 

5 s 15 s 5 s 8 s 

SAS/CONNECT 
600.000 records 

27 s 80 s 43 s 53 s 



SASGSK

SAS Servers (UNIX)

SAS Server (NT)

`

GSK Clients

ORACLE servers

SAS Server

Web Servers

Oracle Server

HTTPS
WEBDAV

JAVA WEBSTART

HTTPS
WEBDAV

JAVA WEBSTART

`

CROs

ORACLE
SAS

ORACLE
SAS

NT File servers

B2B

INTERNET

The network connections 

Topology 
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Pros Cons 

Centralized repository Incomplete programming 
environment 

Better performances for external 
partners 

WEBDAV implementation 
 

Easier unblinding process to work 
with external collaborators 

System Administration (API) 

Data Explorer 

Overall: great potential to be 
 



Potential to be confirmed: SDD 4.x 

Our expectations: 
A good and performant programming environment 
Keep the nice features: 

Repository accessible from windows explorer 
API to automate administrative tasks 
Jobs scheduling 
Data explorer 

 
Our objectives: 

Assess the impacts to migrate to 4.x 
Identify bugs 
Identify important missing or incomplete features 

Timelines are dependent on SAS, target date to start the 
implementation could be Q3 2011 



Thank 
you! 

François Torche 
torche@i-minds.be 
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