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DHA Vision 
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“A joint, integrated, premier system of  
health, supporting those who serve in 

 the defense of our country.” 
 



∎ Recognize the advantages of RDF for exposing, aggregating, 
normalizing, and enriching clinical data 

∎ Understand how NoSQL data stores deliver cost-effective, 
massively scalable storage capacity  

∎ Learn how several reasoning technologies (rules, predictive 
models, optimization algorithms, etc.) might be orchestrated 
to provide real-time Clinical Decision Support 

∎ Understand how both enterprise and local reporting might be 
supported by modern analytics platforms, e.g. Hadoop 

∎ Identify generalized opportunities for applying these 
technologies to improve clinical care, optimize resources, etc.       

Learning Objectives 
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∎ TAPS (Transition Application Plan Support) Project 
Overview 

∎What is RDF (Resource Description Framework)?  
∎What are cloud, scale-out databases? 
∎What is Hadoop? 
∎ Illustrations of practical enterprise value 
∎Post-Traumatic Stress Disorder (PTSD) 

identification: TAPS Cohort Service 
∎PTSD care: Resource & Capacity Management  

Agenda 
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∎ TAPS Pacific Joint Information Technology Center 
(PJITC) project 
∎Integrating legacy data/functionality into Service 

Oriented Architecture (SOA) environment 
∎Exposing institutional / business process 

knowledge  
∎Consuming federated data: storage and analysis 

technologies 
∎Enterprise value: Clinical Decision Support (CDS), 

reporting, resource optimization 
 

TAPS Overview 
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TAPS CONOS 



∎ CHCS transition / decommissioning approach 
∎ Light weight, extensible, standards-based data 

federation 
∎ Powerful data transformation services - structure & 

semantics 
∎ “Big Data” scale warehousing, analytics, and 

reporting 
∎ Real-time clinical decision support services providing: 

rules, predictive models, optimization/planning 
algorithms, etc. 
 

TAPS Outcomes 
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∎RDF stands for "Resource Description 
Framework" 

∎ Is a framework for describing resources on the 
web  
∎Data model, query language, etc. 

∎Designed to be read /understood by computers, 
not people 

∎RDF is a World Wide Web Consortium (W3C) 
Standard 

What is RDF?  
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∎ Semantics, not syntax 
∎ Self describing 
∎ Schema promiscuous 
∎  Multiple data models peacefully co-exist 
∎   Unlike schema-centric languages, e.g. XML 

∎ Facilitates data exposure 
∎ Integrate patient/enterprise data from existing legacy and 

future federated sources 
∎ Allows for rapid development and cost savings through reuse 

of legacy data stores and business rules 
 

Why RDF?  
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∎ Not based on a relational data model - don’t use standard SQL 
∎ Tend to be designed to run on a Cluster 
∎ Don’t have a fixed schema 
∎ Take “liberties” with ACID (Atomicity, Consistency, Integrity, 

Durability) 
∎ Basic classification based on data model: 
∎Column: Accumulo, Cassandra, HBase 
∎Document: Couchbase, MarkLogic, MongoDB 
∎Key-value: Dynamo, Project Voldemort, Redis, Riak 
∎Graph: Allegro, Neo4J, OrientDB, Virtuoso 

What is a NoSQL Database?  
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∎Massively scalable and provide superior 
performance 

∎Easily support large volumes of structured, 
semi-structured, and unstructured data 

∎Low latency 
∎Ability to grow on demand 
∎An easier programming model 
∎Extremely cost-effective 

Why NoSQL Databases?  
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∎ A distributed file system 
∎ A framework that manages work across nodes in a cluster 
∎ An open-source ecosystem of plugins that extend its core 

functionality and resembles an operating system 
∎ Benefits: 
∎Data Management: Store /process vast quantities of data 
∎Data Access: Interact with data in a wide variety of ways 
∎Data Governance & Integration: Quickly and easily load 

data, and manage according to policy. 
∎Operations: Provision, secure, manage, monitor and 

operate Hadoop clusters at scale 
 

What is Hadoop?  
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YARN: Data Operating System 

Hadoop Technology Family 
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Batch 
 

Map 
Reduce 

Script 
 

Pig 

SQL 
 

Hive 
Tez 

HCatalog 
 

NoSQL 
 

Hbase 
Accumulo 

Stream 
 

Storm 

Others… 
In-Mem 
Search 

HDFS 
Distributed File System 



∎ CHCS (Composite Health Care System) & other distributed 
data sources exposed as RDF 

∎ Data “enriched” by RDF/SPARQL data processing pipeline 
∎ Legacy data mapped to HL7 standard data models (vMR, 

FHIR) and terminologies 
∎ Stored in clustered Big Data triple store 
∎ Exported to Hadoop cluster for analysis and reporting 
∎ Feed to real-time rule engine employing production rules, 

predictive modes, classifiers, etc. to identify potential PTSD 
patients and automatically register them in a Disease Registry 

TAPS Cohort Service 
Combining Them All….. 
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RDF Pipeline 

CHCS 

ICD9 to SNOMED 
DX translation 

NLP parse of  
Med SIG into 
 discrete data 

Name parse 
into discrete data 

Address parse 
into discrete data 

graph 
merge 

Cluster 
Node 

Cluster 
Node 

Cluster 
Node 

Graph Federation 

Graph 
transform & 
distribution 

CDR VistA ? 

Hadoop 
 

csv 

Business 
Intelligence 

Graph Clients 

Predictive 
Analytics 

Model Transformation 
 



Cohort Management Portal 



Cohort Management Portal 



∎What resource requirements do a given cohort of PTSD 
patients require? 

∎Does the enterprise/local facility/community have 
sufficient capacity for the anticipated demand? 

∎What-if scenarios 
∎ Prototypes demonstrate that RDF is viable: enables data 

federation, data structure/semantic normalization, and 
data transformation to feed a massive scale-out Hadoop 
cluster that supports real-time CDS as well as ad hoc 
reporting and enterprise analytics 

Resource Management & 
Capacity Planning 
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QUESTIONS 



Evaluations 
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Please complete your evaluations 



Contact Information 
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Mr. Mark Goodge 
Acting Deputy Director/ CTO 

Innovation and Advanced Technology Development Division, DHA HIT 
Mark.Goodge@dha.mil 

703-681-6746 
 

Dr. Emory Fry 
Chief Medical Informatics Officer 
 Cognitive Medical Systems, Inc.  
eafry@cognitivemedicine.com 

mailto:Mark.Goodge@dha.mil
mailto:eafry@cognitivemedicine.com
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This is Your DHA ….. 
 

Thank You For All Your Efforts!  
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