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Interoperability and Architecture  
for the Life Sciences Industry 
What it will take to gain industry consensus on interchange standards, and what 
organizations can do today to optimize their own information architectures
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Toward a New Model of Collaboration and Interchange

Does your organization have a unified repository of knowledge that spans 
scientific discovery, preclinical phases, clinical trials, manufacturing, marketing 
and compliance?

Can your labs, physician partners and contract research organizations 
exchange patient data in near-real time during clinical trials?

Do your scientists routinely view an aggregated archive of research and 
industry information related to their work?

Does your organization have automated, integrated information exchanges 
with external business partners and regulatory bodies?

If not, they soon might. Traditional boundaries between life sciences organizations 
are disappearing. Research is evolving from independent silos into collaborative 
communities – into connected ecosystems of internal and external partners and 
stakeholders.

This evolution will drive new efficiencies in how products are developed and product 
portfolios are managed. More effective business processes – made possible by 
broader distribution of deeper knowledge – should drive significant new progress in 
improving human health.

The new reality calls for new synergies among organizations and data platforms that 
previously didn’t talk to each other much, if at all. 

Information must flow seamlessly across the organization, between business 
partners and outside the industry. It must foster knowledge-sharing among scientists, 
information specialists, health care professionals and consumers. It must facilitate 
collaborative processes that connect contract research organizations, clinical labs, 
physicians’ offices, biotechnology firms, academic and government institutions, 
manufacturers and suppliers.

The Technologies Are Here, but Challenges Are at Hand

For the first time since the introduction of information technology into clinical 
research, our technologies are actually up to the task. Computing and networking 
standards are maturing. Computer literacy is much more commonplace. Software 
and communications networks are becoming ubiquitous. Processing horsepower 
and storage space are more powerful and affordable than ever. In short, the life 
sciences industry can exploit information technology in ways that were unimaginable 
even a few years ago.
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Required Attributes of a Business Analytics Framework

The science of our industry is growing. Chemical and biological models are adding 
power and complexity to the tasks of identifying and exploring new drug targets. 
The data generated from scientific endeavors holds richer detail than ever before – 
greater insights into drug performance and therapeutic outcomes. As scientists seek 
to leverage prior research by accessing external information sources, all scientific 
information must become more extensible. And in a business climate striving 
for efficiency, partnerships and collaborations that consume this information are 
increasingly valued.
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An architecture for intelligence-sharing drives better science and better business.

The life sciences industry today demands a strong architecture that aggregates 
business and scientific intelligence while managing regulatory compliance. Such 
architecture would have the following attributes:

•	 Computing power to manage huge volumes of diverse information.

•	 Interoperability in heterogeneous technology environments.

•	 Analytical power to derive new insights from scientific and business information.

•	 Query and reporting capabilities that make insights accessible and meaningful.

One life sciences industry analyst states: “A data integration and analysis solution 
that can … simultaneously integrate clinical, operational and financial data is critical 
to the ability to conduct adaptive clinical trials and enables life science companies to 
compete in a market growing ever more uncertain.” 

An intelligently designed architecture enables organizations to reap the benefits of 
comprehensive views into their business and scientific information while managing 
regulatory requirements and risks.
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With centralized and accessible information, teams can more proactively identify key 
disease mechanisms, promising drug leads and disease treatments, and optimal 
safety and efficacy characteristics. You can then filter out failures earlier in the 
process than ever before, focus resources on the most promising candidates, and 
improve the safety and success of clinical trials and health care treatments.

The SAS® Business Analytics Framework for Life Sciences

True business insight requires more than making smart technology investments 
in individual applications. That’s why SAS developed the SAS Business Analytics 
Framework, which includes award-winning data integration, analytics and reporting 
technologies you can put to work by themselves or as part of your specific business 
solutions. The SAS Business Analytics Framework lets you address your most critical 
business issues right now and then add new functionality over time, enabling the 
strategic business decisions that optimize performance across your organization. 

All capabilities across the framework enable continuous performance improvement, 
helping you achieve both financial and operational excellence, and enabling your 
organization to identify patterns and characteristics quickly and effortlessly from 
the hundreds of thousands of scientific results collected daily. Flexibility and 
customization features enable you to continually update and modify the system to 
meet the changing demands of research programs. 

The SAS Business Analytics Framework for life sciences includes the following:

•	 Data integration: Prebuilt, high-performance capabilities for data connectivity, 
data quality, ETL (extract, transform and load), data migration, data 
synchronization and data federation.  For research data, SAS provides a unified 
data repository and processes that establish a consistent, validated foundation for 
cross-disciplinary analysis.

•	 Intelligence storage. Efficient storage and dissemination of information for 
business intelligence and analytic requirements, offering relational and OLAP 
storage options from the same foundational inputs.

•	 Advanced analytics. An integrated environment for predictive and descriptive 
modeling, forecasting, optimization, simulation, experimental design and more – 
to reveal new insights and opportunities from data. Industry-specific applications 
and solutions provide a controlled, centralized platform for transforming, analyzing 
and submitting clinical research data in accordance with industry best practices 
and regulatory requirements.  Data- and text-mining tools enable in-depth 
exploration of data sets and unstructured sources (documents and images) 
to reveal patterns of significance. Intelligence can flow across processes for 
discovery, development, manufacturing and marketing.
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	 Optional modules for specific discovery niches – such as microarray, proteomic or 
genetic marker research – provide analysis and visualization methods targeted to 
those disciplines, yet integrated with the solution as a whole.

•	 Reporting. Reporting technologies enable personnel with varying levels of 
technical sophistication to surface meaningful intelligence from consistent, 
companywide data.  

These components and services are managed from a single point, reducing the 
administrative effort for maintenance of applications, users and security. Data 
consistency is assured because metadata is stored in a single metadata repository 
and shared across all SAS technologies and solutions. Supporting a wide range of 
open standards, the SAS Business Analytics Framework integrates well with existing 
IT infrastructures. 

Each element of the SAS Business Analytics Framework – from data integration, 
to storage, to analytics and reporting – adds incremental value to the organization. 
But you gain the most value when these elements are individually optimized and 
integrated in an enterprisewide strategy.
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In an enterprisewide strategy, architecture elements are individually optimized 
and integrated.

Let’s take a look at how the SAS Business Analytics Framework provides the 
essential attributes needed by life sciences companies: computing power, 
interoperability, analytical power and the means to share information with diverse 
types of users.
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SAS® Business Analytics Framework – Computing Power

SAS®9, the foundation for the SAS Business Analytics Framework, provides a 
multithreaded, multidimensional, scalable and open database framework that quickly 
processes very large amounts of data. Grid computing applies the resources from 
multiple computers in a network and harnesses their collective computing power for 
a single project. A high-speed, scalable data server uses parallel storage technologies 
and hardware to reduce transaction overhead and rapidly deliver subsets of 
information from huge databases.

SAS® Business Analytics Framework – Interoperability

For many years, SAS has been a strong supporter of standards that enable 
interoperability among computing platforms in the life sciences industry. When 
developing SAS, we determined that the architecture absolutely had to support 
interoperability at many levels:

Support industry standards and methodologies

SAS is strongly committed to industry standard protocols, programming languages, 
models and communication interfaces. Our products speak the languages of the IT 
industry at large, such as XML, WS-I, J2EE, OMG’s CWM, LDAP and more.

SAS has been actively engaged in developing and supporting CDISC models through 
active participation in CDISC working groups, advisory boards and the board of 
directors. SAS is also a long-standing CDISC Registered Solution Provider. The SAS 
platform supports CDISC functionality in a controlled, traceable environment and 
leverages this standardized data for more efficient and effective cross-protocol data 
analysis, review and utilization. 

SAS is also involved with emerging standards such as ADaM, BRIDG (Biomedical 
Research Integrated Domain Group), Janus, the Protocol Representation Model for 
clinical trial processes, and the increasingly important HL7 standards that enable 
health records to flow easily into the clinical research process. Common metadata 
(data about how data is managed) will accelerate the evolution of standardized 
business processes.

Integrate data from any computing platform

Data can be integrated from diverse formats, platforms and interfaces – such as 
Oracle, Teradata, DB2, ODBC and SQL; from desktops to mainframes; and from 
electronic data capture (EDC) systems, in-house clinical data management systems 
(CDMS), labs and contract research organizations (CROs).
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An intelligent storage platform assembles this information in a way that is targeted 
for analytic and business intelligence, efficiently processes massive tables containing 
millions of rows, and disseminates a unified view to many different types of third-
party clients across the organization. 

SAS®9 offers the unique ability to integrate multiple, disparate data sources and 
applications across the enterprise through common metadata (information about 
how data elements are derived and managed). Consistent metadata enables 
diverse applications to contribute to shared intelligence that transcends functional 
and organizational boundaries – and to deliver it to the right people, at the right 
time, in the format they can best use. With integrated metadata and data cleansing 
capabilities, decision makers can be confident that the information they rely on is 
consistent, high-quality and reflects a single version of the truth.

Provide a cohesive framework, not just niche applications

In the past, SAS was perceived as a programming language to serve discrete 
analysis projects. Today, SAS provides a cohesive framework to support integrated, 
enterprisewide applications.

The framework includes components for data management, intelligent storage, 
business intelligence and advanced analytics. Information flow can transcend 
functional silos, organizational boundaries, computing platforms and specialized 
tools. The SAS Business Analytics Framework creates a collaborative domain that 
links previously isolated specialists in business, research, health care, marketing 
and manufacturing.

Organizations that have adopted IBM’s service-oriented architecture (SOA) will 
appreciate that SAS is a member of IBM’s SOA Specialty program. Through 
Web services and message-oriented middleware, the SAS Business Analytics 
Framework can easily integrate with a service-oriented architecture to add value and 
performance to any SOA fabric. SAS programs can be deployed as Web services, 
and the framework can consume third-party Web services as well.
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SAS® Business Analytics Framework – Advanced Analytics

What many software vendors call “business intelligence” is simply query-and-
reporting software with a thin veneer of so-called “analytics” – using simple and 
limited calculations, such as basic sorting, filtering and ranking. Such systems 
can help a company understand where they’ve been, but not point the way to 
future directions. 

SAS delivers the industry’s widest portfolio of analytics, algorithms, mathematical 
data manipulation and modeling capabilities. SAS advanced analytics enable you to 
predict future outcomes, explore and understand complex relationships in structured 
data and text, and model behavior, systems and processes. 

SAS takes the mystery out of these high-end statistical techniques by coupling 
them with a wide range of user interfaces and graphics. There are industrial-strength 
analytic toolsets for quantitative analysts, as well as packaged applications that make 
high-end analytics accessible to business users. Medical professionals, research 
analysts, and statisticians each have an analysis workspace that is appropriate to 
their roles – and find it easy to interact with their data, model business scenarios, and 
send the output to hundreds of different devices.

SAS® Business Analytics Framework – Reporting Technologies

In the past, SAS had a reputation for being the province of technical programmers 
and statistical analysts. That was then. The current generation of SAS, SAS®9, 
reinvented the way people interact with SAS software and made SAS analytical 
power accessible to users who have little or no statistical background.

Empower users to distill knowledge from data, without help from IT

There are new, browser-based, self-service interfaces to suit all types of users across 
the organization – from statistical “power users” who need behind-the-scenes control 
of underlying logic, to clinical researchers who need on-demand answers to medical 
questions and “what-if” scenarios, to executives who need a high-level view of 
performance metrics and the ability to drill into any detail. 

Targeted user interfaces are “fit to task,” designed and tailored to the varying skill 
levels and usage patterns of clinical researchers, doctors, technologists, regulators 
and executives. An intuitive, wizard-driven, query-and-reporting application makes it 
easy for researchers to view, create and share reports on the Web, or via customized 
portals, e-mail and wireless devices. Users can even work with the power of high-
end SAS Analytics within the comfort of Microsoft Office products such as Word and 
Excel. Meanwhile, IT retains control over the integrity of source data.



16

Interoperability and architecture for the life sciences industry

Ensure the integrity and compliance of research intelligence

Life sciences data must be handled in accordance with good industry practices, 
sound business practices and Title 21 of the Code of Federal Regulations  
(21 CFR Part 11).

The SAS architecture automatically documents data management activities and 
users’ interactions with the data. Integrated processes provide versioning, audit 
trails and electronic signatures, as well as fully describing the relationships between 
process inputs, transformations, analyses and results. This degree of transparency 
and documentation of clinical information processes ensures ongoing quality control 
and quality assurance, but moreover, makes it easy to confidently address inquiries 
from regulatory agencies.

Cross the life sciences and health care ecosystems

Traditional lines within the industry are blurring. With the emerging role of biomarkers, 
discovery and development sciences are converging. With the trend toward 
personalized medicine (and growing concerns about patient safety and treatment 
efficacy), the health care and life sciences environments are converging. 

SAS encourages these promising trends by enabling the free flow of information 
among these previously separate ecosystems. For instance, SAS has demonstrated 
how data can flow directly from electronic patient records or electronic health records 
(EHR) systems into clinical trial systems – accelerating the speed at which researchers 
can assess progress. Information can flow directly from specialized systems for 
microarray, proteomics or genetic marker research – leading to more effective clinical 
trial designs and more compelling submissions to regulatory agencies.

Life sciences organizations that adopt a SAS architecture will be well-positioned for 
the convergence of discovery, development and health care ecosystems.

Closing Thoughts

An industry architectural framework will bring untold benefits in easing the cost 
and complexity of information interchange across organizational boundaries and 
technologies. Imagine the benefits of easily sharing information with research 
partners, contract research organizations, physicians and other stakeholders and 
contributors. The technology is available today to dramatically redefine the way the 
industry operates.
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An industry framework is still years away, but life sciences organizations can work 
proactively now to evolve their enterprise architectures into a business analytics 
framework – and start reaping the benefits. Unlike a traditional focus on function-
specific solutions, the new business analytics framework model focuses on cohesion 
and unification. It brings order to muddled infrastructures and aligns IT with the 
strategic objectives of the enterprise – all while leveraging existing legacy systems 
and processes.

The SAS Business Analytics Framework empowers your IT organization to: 

•	 Deliver a rational enterprisewide intelligence strategy, providing viable 
intelligence that supports the changing needs of the enterprise, business units 
and departments. 

•	 Reduce costs for system implementation, maintenance and training through 
integrated components and processes that support business units’ needs. 

•	 Optimize your current infrastructure while extending the value of previous 
investments with applications that are written once and can run anywhere.

•	 Maintain flexibility for future IT evolution with an open, modular, platform-
independent, standards-compliant framework. 

•	 Roll out methodologies consistently across all your global operations.

The life sciences industry has yet to tap some of the tremendous potential available 
in current-generation software. An industry framework, when it happens, will bring 
dramatic improvements. A business analytics framework is achievable today.

SAS – A Leader in Business Analytics for Life Sciences

SAS is the leader in business analytics software and services, and the largest 
independent vendor in the business intelligence market. Through innovative solutions 
delivered within an integrated framework, SAS helps customers at more than 45,000 
sites improve performance and deliver value by making better decisions faster. Since 
1976 SAS has been giving customers around the world THE POWER TO KNOW®. 

SAS is globally recognized as the industry leader in analytics, the de facto standard 
for clinical data analysis, and an FDA standard for electronic submissions. SAS 
solutions are used at the US Food and Drug Administration (FDA) and 100 percent 
of the FORTUNE 500

®
 pharmaceutical companies. To find out more about SAS 

solutions for the life sciences industry, visit www.sas.com.
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