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One of the major challenges for biomedical research today is achieving seamless interaction and integration of processes of data gathering in clinical practice, research conducted on that data, and feeding those research outputs back to the clinicians. TRANSFoRm is developing a software infrastructure, comprising of methods, models, and tools, to conduct epidemiological research, embed research workflow functionality into the EHR systems through the use of electronic Case Report Forms, and integrate decision support for rapid identification of adverse events within clinical studies.  The entire system is supported by semantically enabled security and provenance frameworks to ensure domain-aware authorisation and auditing capabilities. Through this framework, TRANSFoRm is advancing the development of systems and services that enable the ubiquitous and secure linkage of electronic health record and clinical research data generated across Europe. Key preconditions for this vision are achieving a common interface to different clinical systems across national boundaries, and providing integration of clinical and research systems. TRANSFoRm tools are addressing this on several levels. Firstly, a common clinical information model is supported through further enhancement of the Primary Care Research Object Model, as a generic reference model for community based clinical studies. Next, semantic interoperability is achieved by using controlled vocabularies and standardised common data elements in both clinical and research repositories. TRANSFoRm is currently providing an Integrated Vocabulary Service, based on the LexEVS technology. This service incorporates terminologies relevant to European primary care, such as the ICPC2 and Read codes, and is offered freely through a web interface and as a web service API. This will eventually lead to a semantically aware query workbench, supporting easy authoring of distributed searches on EHRs and research repositories. Finally, the same models and vocabularies are also utilised in the clinical prediction rule mining that links back to the EHR systems. 
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