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I am a senior software engineer specializing in semantic technologies for biomedical data. With over three decades of experience in software

engineering—including more than 20 years at Stanford—my work focuses on developing scalable, standards-based infrastructure for scientific

metadata, ontologies, and data integration. I currently lead the engineering of the CEDAR Workbench, a system widely adopted across NIH initiatives for

generating FAIR-compliant metadata.

My research portfolio spans clinical decision support, biosurveillance, and semantic data management. I developed the Chronus II and SQWRL query

languages, implemented SWRL functionality in Protégé, and led the architecture of the BioSTORM outbreak detection platform. My work on metadata

management has been incorporated into several NIH-funded platforms, including HuBMAP and RADx.

My recent work focuses on creating infrastructure for lifecycle management of value sets—curated collections of standardized terms critical for metadata

consistency and interoperability. This effort addresses a major shortcoming in biomedical data ecosystems by enabling collaborative authoring, version

control, and reuse of semantic vocabularies across research domains.

CURRENT ROLE AT STANFORD
Research software developer at Stanford Center for Biomedical Informatics Research (BMIR)

EDUCATION AND CERTIFICATIONS
• M.Sc., University of Dublin, Trinity College , Computer Science (1993)

• B.A., University of Dublin, Trinity College , Computer Science (1989)

Publications

PUBLICATIONS

• Knowledge Engineering for Open Science: Building and Deploying Knowledge Bases for Metadata Standards AI MAGAZINE
Musen, M. A., O'Connor, M. J., Hardi, J., Martinez-Romero, M.
2025; 47 (1)

• A Cloud-Based Platform for Harmonized COVID-19 Data: Design and Implementation of the Rapid Acceleration of Diagnostics (RADx) Data
Hub. JMIR public health and surveillance
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Martínez-Romero, M., Horridge, M., Mistry, N., Weyhmiller, A., Yu, J. K., Fujimoto, A., Henry, A., O'Connor, M. J., Sier, A., Suber, S., Akdogan, M. U.,
Cao, Y., Valliappan, et al
2025; 11: e72677

• Ensuring Adherence to Standards in Experiment-Related Metadata Entered Via Spreadsheets. Scientific data
O'Connor, M. J., Hardi, J., Martinez-Romero, M., Somasundaram, S., Honick, B., Fisher, S. A., Pillai, A., Musen, M. A.
2025; 12 (1): 265

• Advances and prospects for the Human BioMolecular Atlas Program (HuBMAP). Nature cell biology
Jain, S., Pei, L., Spraggins, J. M., Angelo, M., Carson, J. P., Gehlenborg, N., Ginty, F., Gonçalves, J. P., Hagood, J. S., Hickey, J. W., Kelleher, N. L.,
Laurent, L. C., Lin, et al
2023

• Modeling community standards for metadata as templates makes data FAIR. Scientific data
Musen, M. A., O'Connor, M. J., Schultes, E., Martinez-Romero, M., Hardi, J., Graybeal, J.
2022; 9 (1): 696

• Using association rule mining and ontologies to generate metadata recommendations from multiple biomedical databases. Database : the
journal of biological databases and curation
Martinez-Romero, M., O'Connor, M. J., Egyedi, A. L., Willrett, D., Hardi, J., Graybeal, J., Musen, M. A.
2019; 2019

• Unleashing the value of Common Data Elements through the CEDAR Workbench. AMIA ... Annual Symposium proceedings. AMIA Symposium
O'Connor, M. J., Warzel, D. B., Martínez-Romero, M. n., Hardi, J. n., Willrett, D. n., Egyedi, A. L., Eftekhari, A. n., Graybeal, J. n., Musen, M. A.
2019; 2019: 681–90

• The CAIRR Pipeline for Submitting Standards-Compliant B and T Cell Receptor Repertoire Sequencing Studies to the National Center for
Biotechnology Information Repositories. Frontiers in immunology
Bukhari, S. A., O'Connor, M. J., Martínez-Romero, M., Egyedi, A. L., Willrett, D., Graybeal, J., Musen, M. A., Rubelt, F., Cheung, K. H., Kleinstein, S.
H.
2018; 9: 1877

• The CAIRR Pipeline for Submitting Standards-Compliant B and T Cell Receptor Repertoire Sequencing Studies to the National Center for
Biotechnology Information Repositories FRONTIERS IN IMMUNOLOGY
Bukhari, S., O'Connor, M. J., Martinez-Romero, M., Egyedi, A. L., Willrett, D., Graybeal, J., Musen, M. A., Rubelt, F., Cheung, K., Kleinstein, S. H.
2018; 9

• CEDAR OnDemand: a browser extension to generate ontology-based scientific metadata BMC BIOINFORMATICS
Bukhari, S., Martinez-Romero, M., Connor, M., Egyedi, A. L., Willrett, D., Graybeal, J., Musen, M. A., Cheung, K., Kleinstein, S. H.
2018; 19: 268

• The CEDAR Workbench: An Ontology-Assisted Environment for Authoring Metadata that Describe Scientific Experiments. The semantic
Web--ISWC ... : ... International Semantic Web Conference ... proceedings. International Semantic Web Conference
Gonçalves, R. S., O'Connor, M. J., Martínez-Romero, M., Egyedi, A. L., Willrett, D., Graybeal, J., Musen, M. A.
2017; 10588: 103-110

• NCBO Ontology Recommender 2.0: an enhanced approach for biomedical ontology recommendation. Journal of biomedical semantics
Martínez-Romero, M., Jonquet, C., O'Connor, M. J., Graybeal, J., Pazos, A., Musen, M. A.
2017; 8 (1): 21-?

• Fast and Accurate Metadata Authoring Using Ontology-Based Recommendations. AMIA ... Annual Symposium proceedings. AMIA Symposium
Martinez-Romero, M., O'Connor, M. J., Shankar, R. D., Panahiazar, M., Willrett, D., Egyedi, A. L., Gevaert, O., Graybeal, J., Musen, M. A.
2017; 2017: 1272–81

• An Open Repository Model for Acquiring Knowledge About Scientific Experiments
O'Connor, M. J., Martnez-Romero, M., Egyedi, A. L., Willrett, D., Graybeal, J., Musen, M. A.
edited by Blomqvist, E., Ciancarini, P., Poggi, F., Vitali, F.
SPRINGER INT PUBLISHING AG.2016: 762–77

• The center for expanded data annotation and retrieval. Journal of the American Medical Informatics Association
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Musen, M. A., Bean, C. A., Cheung, K., Dumontier, M., Durante, K. A., Gevaert, O., Gonzalez-Beltran, A., Khatri, P., Kleinstein, S. H., O'Connor, M.
J., Pouliot, Y., Rocca-Serra, P., Sansone, et al
2015; 22 (6): 1148-1152

• Clustering rule bases using ontology-based similarity measures JOURNAL OF WEB SEMANTICS
Hassanpour, S., O'Connor, M. J., Das, A. K.
2014; 25: 1-8

• Automated Tracking of Quantitative Assessments of Tumor Burden in Clinical Trials TRANSLATIONAL ONCOLOGY
Rubin, D. L., Willrett, D., O'Connor, M. J., Hage, C., Kurtz, C., Moreira, D. A.
2014; 7 (1): 23-35

• A semantic-based method for extracting concept definitions from scientific publications: evaluation in the autism phenotype
domain JOURNAL OF BIOMEDICAL SEMANTICS
Hassanpour, S., O'Connor, M. J., Das, A. K.
2013; 4

• Adaptive System for Collaborative Online Laboratories IEEE INTELLIGENT SYSTEMS
Gravier, C., Fayolle, J., Lardon, J., O'Connor, M. J.
2012; 27 (4): 11-17

• Overcoming the ontology enrichment bottleneck with Quick Term Templates APPLIED ONTOLOGY
Rocca-Serra, P., Ruttenberg, A., O'Connor, M. J., Whetzel, P. L., Schober, D., Greenbaum, J., Courtot, M., Brinkman, R. R., Sansone, S.,
Scheuermann, R., Peters, B., OBI Consortium
2011; 6 (1): 13-22

• Evaluation of semantic-based information retrieval methods in the autism phenotype domain. AMIA ... Annual Symposium proceedings. AMIA
Symposium
Hassanpour, S., O'Connor, M. J., Das, A. K.
2011; 2011: 569-77

• A Framework for the Automatic Extraction of Rules from Online Text
Hassanpour, S., O'Connor, M. J., Das, A. K.
edited by Bassiliades, N., Governatori, G., Paschke, A.
SPRINGER-VERLAG BERLIN.2011: 266-280

• A Method for Representing and Querying Temporal Information in OWL
O'Connor, M. J., Das, A. K.
edited by Fred, A., Filipe, J., Gamboa, H.
SPRINGER-VERLAG BERLIN.2011: 97-110

• A LIGHTWEIGHT MODEL FOR REPRESENTING AND REASONING WITH TEMPORAL INFORMATION IN BIOMEDICAL ONTOLOGIES
O'Connor, M. J., Das, A. K.
edited by Fred, A., Filipe, J., Gamboa, H.
INSTICC-INST SYST TECHNOLOGIES INFORMATION CONTROL & COMMUNICATION.2010: 90-97

• Visualizing Logical Dependencies in SWRL Rule Bases
Hassanpour, S., O'Connor, M. J., Das, A. K.
edited by Dean, M., Hall, J., Rotolo, A., Tabet, S.
SPRINGER-VERLAG BERLIN.2010: 259-272

• A Software Tool for Visualizing, Managing and Eliciting SWRL Rules
Hassanpour, S., O'Connor, M. J., Das, A. K.
edited by Aroyo, L., Antoniou, G., Hyvonen, E., TenTeije, A., Stuckenschmidt, H., Cabral, L., Tudorache, T.
SPRINGER-VERLAG BERLIN.2010: 381-385

• Semantic Reasoning with XML-based Biomedical Information Models
O'Connor, M. J., Das, A.
edited by Safran, C., Reti, S., Marin, H. F.
IOS PRESS.2010: 986-990
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• Mapping Master: A Flexible Approach for Mapping Spreadsheets to OWL 9th International Semantic Web Conference
O'Connor, M. J., Halaschek-Wiener, C., Musen, M. A.
SPRINGER-VERLAG BERLIN.2010: 194–208

• Semantic reasoning with XML-based biomedical information models. Studies in health technology and informatics
O'Connor, M. J., Das, A.
2010; 160: 986-990

• Software-engineering challenges of building and deploying reusable problem solverse AI EDAM-ARTIFICIAL INTELLIGENCE FOR
ENGINEERING DESIGN ANALYSIS AND MANUFACTURING
O'Connor, M. J., Nyulas, C., Tu, S., Buckeridge, D. L., Okhmatovskaia, A., Musen, M. A.
2009; 23 (4): 339-356

• Software-engineering challenges of building and deploying reusable problem solvers. Artificial intelligence for engineering design, analysis
and manufacturing : AI EDAM
O'Connor, M. J., Nyulas, C., Tu, S., Buckeridge, D. L., Okhmatovskaia, A., Musen, M. A.
2009; 23 (Spec Iss 4): 339-356

• Knowledge-data integration for temporal reasoning in a clinical trial system. International journal of medical informatics
O'Connor, M. J., Shankar, R. D., Parrish, D. B., Das, A. K.
2009; 78: S77-85

• Exploration of SWRL Rule Bases through Visualization, Paraphrasing, and Categorization of Rules
Hassanpour, S., O'Connor, M. J., Das, A. K.
edited by Governatori, G., Hall, J., Paschke, A.
SPRINGER-VERLAG BERLIN.2009: 246-261

• Semantic reasoning with image annotations for tumor assessment. AMIA ... Annual Symposium proceedings / AMIA Symposium. AMIA
Symposium
Levy, M. A., O'Connor, M. J., Rubin, D. L.
2009; 2009: 359-363

• TrialWiz: an ontology-driven tool for authoring clinical trial protocols. AMIA ... Annual Symposium proceedings. AMIA Symposium
Shankar, R. D., Arkalgud, S., O'Connor, M., Connor, M., Boyce, K. S., Parrish, D. B., Das, A. K.
2008: 1226

• Using an integrated ontology and information model for querying and reasoning about phenotypes: The case of autism. AMIA ... Annual
Symposium proceedings. AMIA Symposium
Tu, S. W., Tu, S., Tennakoon, L., O'Connor, M., Connor, M., Shankar, R., Das, A.
2008: 727-31

• Understanding Detection Performance in Public Health Surveillance: Modeling Aberrancy-detection Algorithms JOURNAL OF THE
AMERICAN MEDICAL INFORMATICS ASSOCIATION
Buckeridge, D. L., Okhmatovskaia, A., Tu, S., O'Connor, M., Nyulas, C., Musen, M. A.
2008; 15 (6): 760-769

• An ontological approach to representing and reasoning with temporal constraints in clinical trial protocols
Shankar, R. D., Martins, S. B., O'Connor, M. J., Das, A. K.
edited by Azevedo, L., Londral, A. R.
INSTICC-INST SYST TECHNOLOGIES INFORMATION CONTROL & COMMUNICATION.2008: 87-93

• TrialWiz: an ontology-driven tool for authoring clinical trial protocols. AMIA ... Annual Symposium proceedings / AMIA Symposium. AMIA
Symposium
Shankar, R. D., Arkalgud, S., O'Connor, M., Boyce, K. S., Parrish, D. B., Das, A. K.
2008: 1226-?

• Representing and Reasoning with Temporal Constraints in Clinical Trials Using Semantic Technologies
Shankar, R. D., Martins, S. B., O'Connor, M. J., Parrish, D. B., Das, A. K.
edited by Fred, A., Filipe, J., Gamboa, H.
SPRINGER-VERLAG BERLIN.2008: 520-+
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• Using an integrated ontology and information model for querying and reasoning about phenotypes: The case of autism. AMIA ... Annual
Symposium proceedings / AMIA Symposium. AMIA Symposium
Tu, S. W., Tennakoon, L., O'Connor, M., Shankar, R., Das, A.
2008: 727-731

• An ontology-driven method for hierarchical mining of temporal patterns: application to HIV drug resistance research. AMIA ... Annual
Symposium proceedings. AMIA Symposium
Raj, R., O'Connor, M. J., Das, A. K.
2007: 614-9

• An ontology-based architecture for integration of clinical trials management applications. AMIA ... Annual Symposium proceedings. AMIA
Symposium
Shankar, R. D., Martins, S. B., O'Connor, M., Parrish, D. B., Das, A. K.
2007: 661-5

• Efficiently querying relational databases using OWL and SWRL 1st International Conference on Web Reasoning and Rule Systems
O'Connor, M., Shankar, R., Tu, S., Nyulas, C., Das, A., Musen, M.
SPRINGER-VERLAG BERLIN.2007: 361–363

• An ontology-based architecture for integration of clinical trials management applications. AMIA ... Annual Symposium proceedings / AMIA
Symposium. AMIA Symposium
Shankar, R. D., Martins, S. B., O'Connor, M., Parrish, D. B., Das, A. K.
2007: 661-665

• Knowledge-Level Querying of Temporal Patterns in Clinical Research Systems
O'Connor, M. J., Shankar, R. D., Parrish, D. B., Das, A. K.
edited by Kuhn, K. A., Warren, Leong, T. Y.
IOS PRESS.2007: 311-+

• An ontology-driven method for hierarchical mining of temporal patterns: application to HIV drug resistance research. AMIA ... Annual
Symposium proceedings / AMIA Symposium. AMIA Symposium
Raj, R., O'Connor, M. J., Das, A. K.
2007: 614-619

• Using semantic web technologies for knowledge-driven querying of biomedical data 11th Conference on Artificial Intelligence in Medicine
(AIME 2007)
O'Connor, M., Shankar, R., Tu, S., Nyulas, C., Parrish, D., Musen, M., Das, A.
SPRINGER-VERLAG BERLIN.2007: 267–276

• Querying the semantic web with SWRL International Symposium on Rule Interchange and Applications
O'Connor, M., Tu, S., Nyulas, C., Das, A., Musen, M.
SPRINGER-VERLAG BERLIN.2007: 155–159

• Knowledge-Level Querying of Temporal Patterns in Clinical Research Systems 12th World Congress on Health (Medical) Informatics
O'Connor, M. J., Shankar, R. D., Parrish, D. B., Das, A. K.
I O S PRESS.2007: 311–315

• An ontology-driven mediator for querying time-oriented biomedical data
O'Connor, M., Shankar, R., Das, A.
edited by Lee, D. J., Nutter, B., Antani, S., Mitra, S., Archibald, J.
IEEE COMPUTER SOC.2006: 264-+

• Ontology-driven mapping of temporal data in biomedical databases. AMIA ... Annual Symposium proceedings / AMIA Symposium. AMIA
Symposium
Narayanan, P. S., O'Connor, M. J., Das, A. K.
2006: 1045-?

• A knowledge-based system for managing complex clinical trials
Shankar, R. D., Martins, S. B., O'Connor, M., Parrish, D. B., Das, A. K.
edited by Lee, D. J., Nutter, B., Antani, S., Mitra, S., Archibald, J.
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IEEE COMPUTER SOC.2006: 270-+

• Towards semantic interoperability in a clinical trials management system
Shankar, R. D., Martins, S. B., O'Connor, M. J., Parrish, D. B., Das, A. K.
edited by Cruz, Decker, S., Allemang, D., Preist, C., Schwabe, D., Mika, P., Uschold, M., Aroyo, L.
SPRINGER-VERLAG BERLIN.2006: 901-912

• Ontology-driven mapping of temporal data in biomedical databases. AMIA ... Annual Symposium proceedings. AMIA Symposium
Narayanan, P. S., O'Connor, M. J., Das, A. K.
2006: 1045

• A dynamic distributed architecture for temporal data abstraction. AMIA ... Annual Symposium proceedings. AMIA Symposium
Chauhan, V. P., O'connor, M. J., Das, A. K.
2006: 880

• Computationat method for temporal pattern discovery in biomedical genomic databases IEEE Computational Systems Bioinformatics
Conference
Rafiq, M. I., O'Connor, M. J., Das, A. K.
IEEE COMPUTER SOC.2005: 362–365

• Translating research into practice: Organizational issues in implementing automated decision support for hypertension in three medical
centers JOURNAL OF THE AMERICAN MEDICAL INFORMATICS ASSOCIATION
Goldstein, M. K., Coleman, R. W., Tu, S. W., Shankar, R. D., O'Connor, M. J., Musen, M. A., Martins, S. B., Lavori, P. W., Shlipak, M. G., Oddone, E.,
Advani, A. A., Gholami, P., Hoffman, et al
2004; 11 (5): 368-376

• BioSTORM: a system for automated surveillance of diverse data sources. AMIA ... Annual Symposium proceedings / AMIA Symposium. AMIA
Symposium
O'Connor, M. J., Buckeridge, D. L., Choy, M., Crubezy, M., Pincus, Z., Musen, M. A.
2003: 1071-?

• The chronus II temporal database mediator Annual Symposium of the American-Medical-Informatics-Association
O'Connor, M. J., Tu, S. W., Musen, M. A.
HANLEY & BELFUS INC MED PUBLISHERS.2002: 567–571

• Knowledge-based bioterrorism surveillance Annual Symposium of the American-Medical-Informatics-Association
Buckeridge, D. L., Graham, J., O'Connor, M. J., Choy, M. K., Tu, S. W., Musen, M. A.
HANLEY & BELFUS INC MED PUBLISHERS.2002: 76–80
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