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https://oarc.rutgers.edu/about/

The Office of Advanced Research Computing 

(OARC) is the university’s centralized research 

computing and data science resource. 

OARC provides Rutgers researchers with 

essential computing, networking, storage, and 

data-handling capabilities, and students with 

necessary exposure, training, and education. 

REF (Research and Education Facilitator) 

scientists provide support in many scientific 

areas.

OARC RUTGERS



OARC - AMAREL
Mid 2024:
•770 compute nodes

• 37,472 Intel Xeon cores
• 248 GPUs
• Open OnDemand servers
• InfiniBand FDR & EDR fabric

Compute nodes include the following:
•2x Intel Xeon Gold 6448Y (Sapphire Rapids) Processors (60MB 

cache, 2.1GHz), 4800 MHz DDR5 memory, 32-core processors (64 

cores/node)

•16x16GB DIMMs (256GB/node)

•480GB SSD on-board drive

•25GigE and Infiniband HDR (100Gb/s) adapters

•The cost of node ownership is $9,763 per node

•A limited number of 4x L40S NVIDIA GPUs are also available at 

$35,853

•The cost of node ownership is based upon a four-year fully 

warrantied node lifetime. New owners receive 1 complimentary 

terabyte of storage with their first purchase. Additional /project 

storage space is currently offered at $150/TB for Amarel owners.

Office of Advanced Research Computing (OARC) 

• In July 2017, the OARC unveiled Amarel, 

• Named in honor of Dr. Saul Amarel, one of the founders of 

the Rutgers Computer Science Department 

• Advanced computing environment, HPC computing, large 

memory systems, data analytics, artificial intelligence (AI) 

research, etc.

 

• The Amarel cluster spans three Rutgers data centers 

(Piscataway, Newark, and Camden)

https://www.intel.com/content/www/us/en/products/sku/232384/intel-xeon-gold-6448y-processor-60m-cache-2-10-ghz/specifications.html?wapkw=Xeon%20Gold%206448Y%20(Sapphire%20Rapids)%20Processors


Supporting projects many scientific areas including Health Sciences: 

• CRDW

• REDCap

• Research Data Storage

• Medical Informatics

• Data Science in Medicine

• Machine learning

• AlphaFold, etc.

Provide Education and Training:

OARC RUTGERS

Office of Advanced Research Computing (OARC) 

Certificate in Clinical Informatics and Data Science: 3 Digital Badges

This program is offered at no cost to students from the New Jersey Alliance for Clinical and Translational Science.

Designed for students who are already professionally engaged in health care or public health and want to improve their technical skills, 

the certificate in Clinical Informatics and Data Science will be granted upon the completion of a digital three badge sequence in the 

process and methods of machine learning as used in clinical research and reporting. 

https://njacts.rbhs.rutgers.edu/education-training/workforce-development/certificate-in-clinical-informatics-and-data-science/



CRDW - Website
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crdw.rutgers.edu

Office of Advanced Research Computing (OARC) 

What is CRDW:

The Rutgers Clinical and Research Data Warehouse (CRDW) serves as a central repository, uniting diverse healthcare data sources including 

Electronic Medical Records (EMRs), Clinical Trial Management System (CTMS), Tumor Registries, Biospecimen Repositories, and cutting-edge 

medical imaging and genomics.

Statement from Michele Norin, Senior Vice President and Chief Information Officer at Rutgers:

“As a direct outcome of the partnership between Rutgers Health and RWJBarnabas, this has truly been a collaborative effort involving many 

individuals from across our organizations. Very specifically, we recognize the innovation, effort, creativity, and leadership invested by the team at 

Rutgers Cancer Institute of New Jersey (CINJ) in developing the first-generation multimodal clinical and research data warehouse, automated ETL 

(extract, transform, load) interface, and mining tools that became the foundation for the enterprise-level CRDW environment. Because of the efforts 

by all involved, the CRDW is expected to become an invaluable resource to our academic healthcare enterprise.“

https://gemini.cinj.rutgers.edu/projects/clinical-data-warehouse-3/


CRDW – Current Sponsors

7
Office of Advanced Research Computing (OARC) 

Barnabas Health



CRDW – Data
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1. EHR Epic Clarity Database – Managed by the Rutgers EARC - CRDW team

2. IFH (Institute for Health) Collection of Medicaid / Medicare and other datasets  - 

Managed by IFH

 The catalog link: https://ifhcore.rutgers.edu/data

3. CINJ provides older collection of cancer related data, ARIA and some radiology 
images – managed by CINJ

Office of Advanced Research Computing (OARC) 

The vision is to bring everyone together under one roof of the CRDW in the future.



CRDW – Data Providers
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CRDW EHR Data – Basic facts

• Oracle SQL database

• Epic Clarity data, mostly from RWJBarnabas Health (2018 – current)

• More than 8.5 million distinct patients

• 2.3 million annual patient visits during 2023 to RWJBH

• CRDW update – full update every 3 months (most used tables monthly)

• Caution: Dataset delivered today and updated 6 months later could be different

• Since the official launch of the CRDW in January 2024, CRDW  team processed and delivered more than 20 projects to researchers, a 

remarkable increase from only two projects delivered over the previous four years. 

10
Office of Advanced Research Computing (OARC) 



CRDW – Access Requirements
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• Access is granted to authorized researchers, clinicians, and stakeholders 

associated with Rutgers University and RWJBH, as well as their partner 

institutions (Princeton, NJIT, etc.)*.

• Researchers must first get approval from the Institutional Review Board (IRB) for 

their research projects before applying for CRDW access. 

• Approval from the CRDW Data Governance Council (DGC) is necessary.

• * PI must be associated with Rutgers University or RWJBH, and the PI will be responsible for 

proper data management with their external partners

Office of Advanced Research Computing (OARC) 



CRDW – Services
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• CRDW provides two types of data services:

• Data Access: Researchers can request access to data already stored in the CRDW warehouse.

• Data Tenancy: If researchers need to transfer their own data into the protected CRDW environment. We 

currently prioritize projects with clinical and medical data for tenancy requests.

• In addition to data access and hosting services, CRDW offers research support ranging from basic 

analytical consultations and initial assessment of the available clinical data to comprehensive examination of 

data to identify trends and patterns, data mining machine learning, and predictive modeling.

Office of Advanced Research Computing (OARC) 



CRDW – Requests by Type
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Data Request Purpose

• Clinical Study

• Statistical analysis

• Machine Learning

• Social Networks Analysis (Graphs)

• Data Mining and Knowledge Extraction

14
Office of Advanced Research Computing (OARC) 



Data Request - Steps
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• Consultation with the CRDW Analytics team

• Data request on the CRDW website

• IRB approval

• Data Governance Council (DGC) approval

• Data search and extraction

• Data Transfer

• Virtual Machine (VM) installation and data transfer

• Data Transfer to other resources (Amarel)

• Data analytics on VMs

• Fees

Office of Advanced Research Computing (OARC) 



Data Request - Steps
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• Consultation with the CRDW Analytics team

• Data request on the CRDW website

• IRB approval

• Data Governance Council (DGC) approval

• Data search and extraction

• Data Transfer

• Virtual Machine (VM) installation and data transfer

• Data Transfer to other resources (Amarel)

• Data analytics on VMs

• Fees

Office of Advanced Research Computing (OARC) 



Data request on the CRDW website
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• crdw.rutgers.edu

Office of Advanced Research Computing (OARC) 



Data Request - Steps
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• Consultation with the CRDW Analytics team

• Data request on the CRDW website

• IRB approval

• Data Governance Council (DGC) approval

• Data search and extraction

• Data Transfer

• Virtual Machine (VM) installation and data transfer

• Data Transfer to other resources (Amarel)

• Data analytics on VMs

• Fees

Office of Advanced Research Computing (OARC) 



IRB Approval

• https://eirb.rutgers.edu/

• IRB Submission help: IRBOffice@research.rutgers.edu

19
Office of Advanced Research Computing (OARC) 



IRB Approval

• IRB Submission Type and Recommendation Tool
• If data are identifiable – LDS (Limited Data Set)

• Qualtrics-based tool developed by the Rutgers IRB 

• Series of questions to provide recommendations on which eIRB+ application type 
and consent templates (if applicable) to use in their human subjects research 
submissions. 

• It also provides insights into the level of IRB Review that the study may qualify for 
and information about the applicability of consent/HIPAA Authorization waivers.

• Non-Human Research Self-Certification Tool (HRP-310b)
• De-identified data

20
Office of Advanced Research Computing (OARC) 



De-Identified data –

1.Names

2.All geographic elements

3.All elements of dates (except year)

4.Telephone number

5.Vehicle identifiers and serial numbers, 
including license plate numbers

6.Fax numbers

7.Device identifiers and serial numbers

8.Email addresses

9.Web Universal Resource Locators 
(URLs)

10. Social security numbers

11. Internet Protocol (IP) addresses

12. Medical record numbers

13. Biometric identifiers, including finger 
and voice prints

14. Health plan beneficiary numbers

15. Full-face photographs and any 
comparable images

16. Account numbers

17. Any other unique identifying 
number, characteristic, or code

18. Certificate/license numbers

The following are the 18 PHI (Protected health information) identifiers 

we should consider removing:

Office of Advanced Research Computing (OARC) 

https://www.govinfo.gov/content/pkg/CFR-2022-title45-vol2/pdf/CFR-2022-title45-vol2-sec164-514.pdf

https://www.govinfo.gov/content/pkg/CFR-2022-title45-vol2/pdf/CFR-2022-title45-vol2-sec164-514.pdf


IRB Approval – Non-Human Research

22
Office of Advanced Research Computing (OARC) 



Data Request - Steps
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• Consultation with the CRDW Analytics team

• Data request on the CRDW website

• IRB approval

• Data Governance Council (DGC) approval

• Data search and extraction

• Data Transfer

• Virtual Machine (VM) installation and data transfer

• Data Transfer to other resources (Amarel)

• Data analytics on VMs

• Fees

Office of Advanced Research Computing (OARC) 



Data Request
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Office of Advanced Research Computing (OARC) 

Data Access and Use Agreement (DUA) Storage and Compute Configuration (SCA) Cost Estimation

Email notification



Data Request - Steps
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• Consultation with the CRDW Analytics team

• Data request on the CRDW website

• IRB approval

• Data Governance Council (DGC) approval

• Data search and extraction

• Data Transfer

• Virtual Machine (VM) installation and data transfer

• Data Transfer to other resources (Amarel)

• Data analytics on VMs

• Fees

Office of Advanced Research Computing (OARC) 



Data Request - Example
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Project: 
Hypertension and comorbidities 
(Diabetes Mellitus, Chronic Heart 
Failure, Asthma, COPD, Dementia, 
Atrial Fibrillation)

Objectives:
Machine learning, Social Networks 
Analysis, Clustering, etc.

Office of Advanced Research Computing (OARC) 



Suggested Data Search Options for CRDW Requests
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• Diagnosis (ICD 10, ICD 9, Name, etc.)

• Procedures (Current Procedural Terminology (CPT)/Healthcare 
Common Procedure Coding System (HCPCS) Codes, ICD 10, Name…)

• Medications (NDC (national drug codes), GPI (generic product 
identifier), Names, etc.)

• Labs (Names, Numeric values, etc.)

Office of Advanced Research Computing (OARC) 



CRDW – Diagnosis Search
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ICD 10 codes (also ICD 9 codes or Diagnosis_Name )

Office of Advanced Research Computing (OARC) 

Query ICD 10 codes:
(I10 OR I15* )  AND    (E10 OR E11 OR I50.22 OR J44 OR J45)

Query text:
[(Essential hypertension) OR (secondary hypertension)]  AND [(Diabetes Mellitus 1) OR (Diabetes Mellitus 2) OR (Chronic systolic (congestive) heart failure) OR (COPD) OR (Asthma)]



Medications
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Office of Advanced Research Computing (OARC) 

NDC codes, GPI codes and also medication IDs

Hypertension AND Lisinopril (ACE-inhibitor) (2.5mg, 5mg, 10mg, 20mg, etc.)

Diabetes Mellitus Type 2 AND Ozempic (Semaglutide) (0.5mg, 1mg, 2mg)



Labs and Other Parameters
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Diabetes Mellitus type 2 and A1C level

Diabetes Mellitus type 2 and Blood Glucose level above 183 mg/dL (10.2 mmol/L)

Age
(examples: Between 45 and 65, Above 65, Below 30, etc.)

Sex
Male or Female



Search Query Strategy
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Limit to patients who had 2 or more visits to doctors (hospital, medical practice, etc.)

Limit to a particular Time Frame (example: 2018 – 2021)

Limit to a certain age group (45 – 65)

Limit to a particular sex (male, female, etc.)

Limit to a particular institutions ( RWJBH )

Query examples:

(Diabetes Mellitus type 2) AND (A1C level) AND (Age between 45 – 65)

(Diabetes Mellitus type 2) AND (Blood Glucose level above 183 mg/dL (10.2 mmol/L)) AND (Female)



Data Request - Steps
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• Consultation with the CRDW Analytics team

• Data request on the CRDW website

• IRB approval

• Data Governance Council (DGC) approval

• Data search and extraction

• Data Transfer

• Virtual Machine (VM) installation and data transfer

• Data Transfer to other resources (Amarel)

• Data analytics on VMs

• Fees

Office of Advanced Research Computing (OARC) 



Citrix – Virtual Machines
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Rutgers Citrix Access

https://ctx.rutgers.edu

Office of Advanced Research Computing (OARC) 

Windows VM or Linux VM



Data Request - Steps
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• Consultation with the CRDW Analytics team

• Data request on the CRDW website

• IRB approval

• Data Governance Council (DGC) approval

• Data search and extraction

• Data Transfer

• Virtual Machine (VM) installation and data transfer

• Data Transfer to other resources (Amarel)

• Data analytics on VMs

• Fees

Office of Advanced Research Computing (OARC) 



AMAREL

Office of Advanced Research Computing (OARC) 

Request an account at oarc.rutgers.edu/access



Data Request - Steps
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• Consultation with the CRDW Analytics team

• Data request on the CRDW website

• IRB approval

• Data Governance Council (DGC) approval

• Data search and extraction

• Data Transfer

• Virtual Machine (VM) installation and data transfer

• Data Transfer to other resources (Amarel)

• Data analytics on VMs

• Fees

Office of Advanced Research Computing (OARC) 



Virtual Machine Data Analytics
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Windows VM 

Office of Advanced Research Computing (OARC) 

Extracted data in Tabular (Table like structure -
Excel) or CSV format or Database

Preinstalled software stack 

• Firefox browser (latest available)

• Chrome browser (latest available)

• Jupyter notebook (latest available)

• Miniconda -> miniforge

• 7zip archive

• Xpdf 

• SQL Server Management Studio 

(SSMS) 

• RStudio Desktop 2022.xx.x

• OpenJDK 17.0.4.1 LTS

• Microsoft Office: Word, Excel, 

PowerPoint, Access (v. 2019 or later)

• Python (latest available)

• R-4.2.1 (or later version)

• SPSS

More programs and modules can be 

added on demand.

Data access 
icons



Data Request - Steps
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• Consultation with the CRDW Analytics team

• Data request on the CRDW website

• IRB approval

• Data Governance Council (DGC) approval

• Data search and extraction

• Data Transfer

• Virtual Machine (VM) installation and data transfer

• Data Transfer to other resources (Amarel)

• Data analytics on VMs

• Fees

Office of Advanced Research Computing (OARC) 



39

The minimal project for de-identified dataset will cost about $500 (up to 10 hours of data extraction and 
data transfer fee) – one time payment.

For LDS dataset, which will require a computational resource and storage, the cost will be $450 for data 
extraction (up to 10 hours) and $400 for Virtual Machine for 1 year, thus totaling to about $850 for the first 
year and then $400 for the following years just for VM/storage.

Accommodations for Trainees and Junior Faculty will be suported

Fee Schedule:
https://it.rutgers.edu/clinical-and-research-data-warehouse/fee-schedule/

CRDW Cost Estimation for Data Requests

Office of Advanced Research Computing (OARC) 
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• Letter of Support (LOS)

• CRDW description for grant applications 

• Server locations and security description

Grant Application Help

Office of Advanced Research Computing (OARC) 



CRDW
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• Questions?

Office of Advanced Research Computing (OARC) 

Web: crdw.rutgers.edu 

Contact email: crdw_requests@oarc.rutgers.edu
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