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Abstract:
A large amount of data is collected from patients in every hospital every day. Most of the
large hospitals now have an integrated Clinical Data Repository (CDR) that hosts patient
data including patient demographics, clinical consultation notes, test results, imaging reports,
prescriptions, diagnoses, treatment methods and outcomes. The insights hidden in this
wealth of data can be the key to improve patient care and advance healthcare research. This
is information from one hospital, what if we can combine the medical records into a gigantic
library including CDRs from multiple hospitals? The ability to draw knowledge from such a
resource would enable us to achieve the goal of Precision Medicine, where effective
treatment methods and prescription are derived by focusing on individual patient's unique
profile of history, life-style and genome. Research has been launched to create this kind of
Big Data store by uploading information from various CDRs into a common data repository.
The problem with this approach is two-folded, namely the complexity and the sheer volume
of data. First, the data definition of the CDR from different hospitals varies. This creates a
challenge of combining data from different sources with different data definitions. The result
is a huge data dump with major obstacles when trying to piece together the data in a
meaningful way and to perform data mining. Secondly, everyday there are over 20-50 GB of
data generated from each large hospital, to upload data streams even from tens of hospitals
to a centralized database would require expensive high-speed connections and a challenging
indexing method to reference the data, let alone if we are dealing with hundreds of hospitals.
In this paper, an open and distributed Big Data model is introduced. By applying Data
Unification (DU) technology, instead of physically bringing data from multiple CDRs, we
connect a Healthcare Big Data (HBD) Engine to the numerous data sources and put a DU
adapter in front of each CDR. The DU adapter wraps around the CDR and maps its attributes
and metadata definition to those that are known to the HBD Engine. When a user queries

this Healthcare Big Data store, the HBD Engine will disintegrate the query and distribute it
to all of its data sources for parallel processing. Through the DU Adapter, the query to each
data source is mapped to the native CDR for retrieval, and the retrieved result is mapped
back to the data definition of the HBD and returned to the HBD Engine. The HBD Engine is
responsible for integrating the results back to the user. This distributed, parallel-processing
model will guarantee a satisfactory performance and scalability of hundreds or thousands of
CDRs in the HBD. It also removes the security threat and risk of data breach when all data is
managed by one centralized Big Data center.
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