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Overview





caLIMS is a web based Laboratory Information Management System designed to meet the challenges of a wide variety of today's laboratory requirements and adapts easily to future laboratory needs.  caLIMS was designed to automate the workflow in the laboratory including 1) Project Management, 2) Inventory Management, and 3) general Laboratory Management, administration, and collaboration.





caLIMS was designed using an extensible open architecture and open source approach that involves the use of object-oriented technologies leveraging the power and versatility of the Java programming language.  This allows caLIMS to be easily extended to interface with custom laboratory equipment and analysis software.  





caLIMS was developed by SAIC in cooperation with the National Cancer Institute (NCI) Center for Bioinformatics (NCICB) for use in NCI laboratories which perform a variety of genotyping and sequencing based assays.     The caLIMS architecture was designed in a generic fashion so that it can support a variety of assays and protocols in diverse laboratory types (genomic, clinical chemistry, hematology, etc.) and has been extended to adapt to other laboratory equipment and analysis tools.





Benefits





Provides an extensible framework for integrating data from a variety of laboratory equipment and analysis tools


Automates laboratory procedures by interfacing with designated equipment


Tracks progress on laboratory projects


Provides an organized view of all project results and facilitates collaboration on shared results


Facilitates the use of existing standard operating procedures and assays to promote standardization of laboratory practices across multiple users


Assists in managing projects, personnel, laboratories, and inventory





Operational Concept





A Lab Manager creates a project and assigns project properties (customer, start/end dates, etc.) via caLIMS Project Management.  Project samples (plates) and supplies (reagents) are entered into the project inventory.  The types of assay (proteomics), protocols (2D Gel Separation), and equipment (mass spectrometer), that will be used in the project are tailored and assigned.  The Lab Manager uses caLIMS to identify: what personnel will be working on the project; what role (project leader, technician) each will have in the project; and who will be collaborating on project results. Once the project is created in the LIMS, the technicians assigned to work on the project can execute the project and log project results.





Log in to the LIMS and review the assays and protocols affiliated with their assigned project (See Figure 2-4).  Only projects assigned to the technician can be accessed by that technician. 


Perform the experiment in the laboratory by following the protocols for the assay.


Scan the microarray images using the scanner and store information such as the scanning parameters, intensities of the reference and experimental sample, the ratio of these intensities, background and other information that can affect the signal to noise ratio.  


Log the results from the assay run into the LIMS (See Figure 2-5).  Results can be logged for the entire assay or specific protocols. 


Upload any result files associated with the experiment (e.g. microarray images).   Result files are stored on the file system and images are stored on the Image Application Server.
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  Project Management





caLIMS Project Management capabilities include:





Project Creation- Create re-usable assays, protocols, and processes


Project Execution- Execute projects based on assays and protocols, and perform multiple runs of assays


Project Approval- Enable or disable project verification


Project Tracking – Track project progress


Project Results – View project results including reports, images, logs, output files, equipment parameters


Project Searching- Search for projects by project name, laboratory





Specifications





Clients


Industry Standard Web Browsers (Netscape 4+, IE 4+)





Servers


OS: Windows 98/2000/NT/XP, Linux, Sun Solaris OS


Hardware: Recommend 486+ MHz, 1 GB RAM


Software: Jakarta Tomcat w/ SSL, JDK 1.3, Java WebStart


Databases: Oracle, MS SQL Server, Sybase, PostGres (configurable for other RDBMS)





Adapters


ABI 3100 Sequencer


ABI 3700 Sequencer











Contacts





caLIMS is a packaged open-source supported product based on NCICB’s caLIMS (� HYPERLINK "http://calims.nci.nih.gov" ��http://calims.nci.nih.gov�).  For additional information on caLIMS, please contact NCICB Applications Support (� HYPERLINK "mailto:ncicb@pop.nci.nih.gov" ��ncicb@pop.nci.nih.gov�).





�
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Security





caLIMS security framework includes:





Authentication – User name and password management via an optional Lightweight Directory Access Protocol (LDAP) or database


Authorization – Configurable permissions file for performing role-based operations


Encryption – Data protection via SSL





Enhancements





In addition to the core features of caLIMS enhancements have been added to support additional laboratory functions such as:





Bar Coding – caLIMS inventory can be bar coded.  Bar coding is performed during the execution of each protocol to track samples, progress, and inventory.


Customer Request Pages – Customers can submit requests for laboratory services and procedures, and, view organize project information and results using folders


Enhanced Sample Management – Customers can copy sample information between columns for ease of data entry.  Users can associate multiple plates and assign composite plates to projects and assays.





�





Billing- Customers specify the requested service(s) and number of units required per service.  Billing reports are automatically generated for insertion into laboratory billing systems.





These enhancements can be tailored to meet the unique requirements of individual laboratory environments.
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   Laboratory Management





caLIMS Laboratory Management capabilities include:





User Administration – Manage user accounts, assign skills and authorities


Laboratory Administration – Manage laboratories, assign personnel to laboratories, add cost accounts 


Equipment/Device Administration – Manage laboratory equipment  and storage devices (freezers) 


Collaborations – Create collaborative groups for sharing project results


Customers/Technical Support – Maintain customer and technical contact information


Auditing – Enable and disable monitoring of all caLIMS activities











   Inventory Management





caLIMS Inventory Management capabilities include:





Sample Management – Inventory sample information including location, dates received


Sample Automation – Upload sample information via spreadsheets


Sample Collection Management – Aggregate samples into plate, tubes, or other containers


Working Stock Creation – Create aliquots from samples and sample containers


Supplies – Inventory reagents, primers, reagent sets, and other laboratory supplies


Plate Comparisons – Compare sample container components for quality control


Inventory Searching – Search for samples and supplies by sample name, location, etc.








caLIMS Features





Adapters/Interfaces





caLIMS includes a generic adapter to facilitate interfacing with diverse laboratory equipment and analytical tools.  Implementation of additional adapters requires an adapter that implements the generic adapter interface.  This interface ensures that all adapters will be responsible for generating equipment/analytical tool input, managing output, and logging results.
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Architecture





The caLIMS architecture consists of clients, a customizable presentation layer, an open architecture object layer, and user specified data sources including the caLIMS database.





�





Laboratory users can access caLIMS via an industry standard web browser and they are only permitted to access those functions that they are explicitly permitted to perform.  The architecture of the caLIMS is database independent so that a laboratory can use their preferred RDBMS without having to worry about compatibility.  











