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What is the Nature of the Problem?What is the Nature of the Problem?

•• We are now commonly faced with large sets of imaging data in We are now commonly faced with large sets of imaging data in 
clinical trials and biomedical research that:clinical trials and biomedical research that:

•• Have to be stored in a manner that is easily searchableHave to be stored in a manner that is easily searchable

•• Have to be stored in a compliant manner (e.g. 21 CFR 11Have to be stored in a compliant manner (e.g. 21 CFR 11--audit trail)audit trail)

•• Need on and off site archive (REDUNDANCY, D2D2T)Need on and off site archive (REDUNDANCY, D2D2T)

•• May need levels of deMay need levels of de--identification (HIPAA, Common Rule)identification (HIPAA, Common Rule)
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•• May need levels of deMay need levels of de--identification (HIPAA, Common Rule)identification (HIPAA, Common Rule)•• May need levels of deMay need levels of de--identification (HIPAA, Common Rule)identification (HIPAA, Common Rule)

•• May need to be electronically transferred (HIPAA, 21 CFR 11)May need to be electronically transferred (HIPAA, 21 CFR 11)

•• Will need to have clinical metadata available AND may need other Will need to have clinical metadata available AND may need other 
nonnon--DICOM file structures stored with the imaging dataDICOM file structures stored with the imaging data

•• Will need to link the data in some manner to any variety of image Will need to link the data in some manner to any variety of image 
analysis toolsanalysis tools

•• And you will likely have some of your own local requirementsAnd you will likely have some of your own local requirements

•• This is exacerbated if you are trying to mine the data!This is exacerbated if you are trying to mine the data!
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What is What is SQUIDSQUID and Why did we build it?and Why did we build it?

OR What is the Nature of Our Solution?OR What is the Nature of Our Solution?
• Improved research image data management

• Relational DB search capacity (SQL)

• DICOM (Digital Imaging and Communication in Medicine) compatibility

• Everything is DICOM, if not  make it DICOM (with some other file type 
flexibility)

• Simplifies QUERY tactics

• BUT DICOM is hierarchical in design

• PACS (Picture Archiving and Communication System)DB structure for image • PACS (Picture Archiving and Communication System)DB structure for image 
warehousing and image transfer structures

• Basic PACS is ‘clientless’ (Web Based)

• ‘Marry’ the PACS and SQL DB for efficiency and data integrity

• Ability to DOCK various modules for data cleaning, analysis, visualization, etc.

• This deviates somewhat from the traditional PACS design where 
radiological interpretation and workflow is the primary process goal

• Implement new tools as they become available WITHOUT major design 
overhaul! (Decouple Image Management from Advanced Visualization 
and Analysis)

• Workflow control in a general process based sense rather than a radiologic 
sense



One important difference is One important difference is 

that the data that leaves the that the data that leaves the 

factory is always a copy.  factory is always a copy.  

The “product” is always The “product” is always 

kept at the factory, hence kept at the factory, hence 

the need for a SCALABLE the need for a SCALABLE 

architecture (SW and HW).architecture (SW and HW).

Since new tools (Data Since new tools (Data 

Processing and Processing and 

Visualization) are evolving Visualization) are evolving 

the ability to transport the the ability to transport the 

data to these “shops” is data to these “shops” is 

critical.critical.

Data distribution must be Data distribution must be 

flexible (hard media to web flexible (hard media to web 

interface), i.e. the tentacles interface), i.e. the tentacles 

of the SQUID.of the SQUID.



How does How does SQUIDSQUID address the problem?address the problem?

�Organize Image Data by Project (AETitle)

�Provide Password Security, Access and Control

�Provide Web Based Access to Images

�DICOM and Other Format Support

�Operating System Agnostic�Operating System Agnostic

�Hardware (HW) Agnostic

�Image Anonymization/Masking Tools (DIAL,  
BOAT)

�Redundant Storage (D2D2T)

�Client Based Analysis (Decouple Image 
Management from Advanced Visualization and 
Analysis)



The SQUID Enterprise PlatformThe SQUID Enterprise Platform

�Commercial PACS system (PACSONE)

�Commercial DB (ORACLE)

�Custom Tools (DIAL)

�SAN based storage (EMC-DELL, huge, scalable, 
reasonable$)reasonable$)

�Physical Redundancy with security (D2D2T, two 
different buildings, dedicated SM fiber link)

�Other Redundancies (FO MetaDataCont, etc.)

�Automatic B/U independent of user control



The DIAL ‘SQUID’ TEAM

For additional information:

http://dial.mc.duke.edu


