3.1.2 Ingest





This ingest entity provides the services and functions to accept and validate information objects and prepare them  for storage and management within the archive.  In summary the data submission package is physically received by the archive (staging); the submission is  reviewed by the archive staff and others; liens are reported to the data preparer; data conversion functions are applied as necessary to comply with internal archive representation formats;  metadata and special products are extracted from the package for incorporation in the data management system; the data objects are transferred to storage and a final report is generated.  The ingest functions are described in more detail below.





* Scheduling.  The scheduling function will negotiate data submission schedules with the data preparers and maintain a calendar of data submission activities and resource requirements.





* Staging. The staging function makes physical storage space available for a data submission session. The archive staff must allocate the appropriate storage capacity or devices to the data preparer.  The data may be electronically transferred via ftp to the staging area; loaded from media submitted to the archive or simply mounted (e.g. CD-ROM) on the archive file system for access.  The data submission formats and procedures must be clearly documented in the archiveÕs data submission manual and the deliverables identified by the preparer in a data management plan or archive delivery plan.





* Conversion.  The conversion function transforms the submitted objects into objects and descriptions that conform to the internal data standards of the archive. It should be a high priority of the archive to see that the majority of submission packages follow archive format and content standards as specified in a Data Submission Manual.  Most conversions involve format The archive is assumed to have a pool of standard utilities to support the conversion of submitted data or metadata objects to internal format





* Extract metadata.  The extract metadata function gathers metadata values from the submitted objects for loading in the archive catalog.  These metadata values are used to generate higher-level summaries and finding aids.  Metadata will normally be extracted from index files supplied with a submission package.





* Create metadata.  The create metadata function generates metadata needed to support one or more access views to the archive data.  This may include the production of special versions of a data object to support on-line access (thumbnail or browse images, for example), or production of special formats of data products or documentation (e.g. Acrobat PDF files).





* Review.  The review function provides a validation of the submission package and assures that the information is understandable to the intended consumer community.  The review may be carried out by the archive data engineers and may also involve an outside committee (peer review).  The review must verify three things, 1) that the data has been physically transported correctly to the archive staging area; 2) that the quality of the data meets the requirements of the archive or peer review group; 3) that the documentation and metadata are sufficient to make the data understandable to the target user community.  The formality of the review will vary depending on internal archive policies.  The review process may determine that some portions of the submission package are not appropriate for inclusion in the archive and must be redone or excluded.





* Transfer initiation.  The transfer function moves the data objects from the staging area to the storage area and provides metadata to the data management function for cataloging.  This may be either an electronic or physical transfer.  The transfer of metadata to the data management entity should include the set of transactions procedures required to update the archive data base .  The transfer of data objects to the storage entity will include a storage request detailing the location, media type and volume of data to be stored. 





* Ingest Reporting. The ingest reporting function provides interaction between the archive staff and the data preparer.  The initial confirmation is an acknowledgment of receipt of a submission package.  After the review process is completed any liens are reported to the preparer who will then resubmit or appeal the decision. After review completion a final report on the submission session is prepared for distribution to the administration and to the producer.





---- old bullets in this section follows ----





* Stage the information in preparation for full acceptance


* Validate that the information is understandable to the intended


    consumer community


* Confirm receipt of a submission to the producer.


* Transform (as needed) the submitted objects into objects and descriptions


    that conform to the internal data model of the archive


* Identify  the information representations to be preserved 


* Extract or create any metadata needed to support one or


    more access views to the data,


* Initiate of storage of the appropriate metadata and resulting data


    objects.


  


3.1.3 Archival Storage





 This entity provides the services and functions for the storage and retrieval of data objects, both logical and physical, including non-digital media. Storage functions include transferring data from staging storage to permanent storage; managing the storage hierarchy; migrating data to new media over time; performing routine and special error checking; providing automated backup procedures; producing duplicate copies of portions of the archive; and reporting on storage activities.





* Transfer receipt.  The transfer function receives a transfer request and data objects from staging storage and moves the data to permanent storage within the archive.  The transfer request should indicate the anticipated frequency of utilization of the data objects to allow the appropriate storage devices or media to be selected for the data objects.  The transfer function will select the media type, prepare the devices or volumes and perform the physical transfer to the storage volumes.





* Hierarchy management.  The hierarchy management function positions data objects and collections on the appropriate media based on usage statistics or access requirements determined by administration.  Hierarchy management procedures must provide policies for the use of on-line versus near-line versus off-line storage.  To the extent possible the hierarchy management function should be automated based on usage statistics generated by the storage reporting function.





* Physical Migration.  The migration function is responsible for maintaining the validity of the data objects across media over time.  This migration does not change the underlying physical representation.  The migration strategy must take into consideration the expected and actual rates of error encountered in various media types and assure that data objects are converted with minimal data loss.  The migration function must find a way to maintain the unique attributes of  various media types (e.g. tape block sizes, CD-ROM volume information) when migrating to higher capacity media with different storage architectures.





* Error checking.  The error checking function provides statistically acceptable assurance that no data objects are corrupted during transfer, migration or backup procedures.  This function requires that all hardware and software within the archive provide notification of potential errors and that these errors are routed to standard logs that are checked by the storage staff.  A standard mechanism for tracking and verifying the validity of all data objects within the archive should also be used.  For example, cyclical redundancy checks (CRCs), should be maintained for every individual data file.   The storage facility procedures should provide for random verification of the integrity of data objects using CRCs or some other error checking mechanism.





* Backup.  The backup function provides an automated mechanism for producing a duplicate copy of the archive contents.  The backup media should be capable of being physically removed from the archive for storage at a separate facility.  Backup requirements are specified in the archive procedures for various types of data.  





* Duplicate.  The duplicate function provides copies of stored data objects for distribution on physical media to requesters on media types supported by the archive.  The duplicate request must provide an itemized list of data objects or physical volumes and identify the output media type.  The duplicate function must prepare the output media, perform the transfer from storage to the new media and provide logical and physical labels for distribution with the duplicate copy.





* Storage Reporting.  The storage reporting function provides regular reports to administration summarizing the inventory of media on-hand, available storage capacity in the various tiers of the storage hierarchy, and operational statistics.








------- old bullets in this section follow  ------





* Transfer to or from staging storage and long term storage


* Manage multiple types of media in a storage hierarchy


* Migration of data across media over time


* Provide error checking on media read/writes


* Create backups


* Create duplicate storage as required


* Report on inventory of media, available storage capacity, and operational


    statistics is generated.





3.1.4 Data Management





This entity contains the services and functions for populating, maintaining, and querying a wide variety of metadata including product related metadata such as data catalogs, directories, inventories, and processing algorithms and other metadata including information on customer access and security, archive schedules and procedures, and processing history. In addition, this entity supports data administration and data engineering for the Administration entity. Functions include:





*  Access Control.  The access control function provides system security.  A hierarchy of security controls may be implemented depending on the needs of the archive system. These include limiting physical access to the system, establishing firewalls to prevent communication outside an area, electronic signatures and authorization procedures, restricting access to certain network domains, and assignment of user names and passwords.  Any combination of these procedures may be needed in certain archive scenarios.





*  Report Request.  The request function provides the capability to specify the contents and logical criteria for generating customized report for internal or external use.  It must provide the capability to store report requests and to generate periodic reports or reports triggered by logical criteria on a periodic basis.





*  Report Generation.  The report generation function will execute a report request and transmit the output to the user.  





*  Update.  The update function accumulates updates to the database and applies these transactions on a periodic basis, producing a summary of all modifications made to the database (audit trail).





*  Define schema.  The define schema function provides the capability to create schema or table definitions to support any data management function.  Schema definition is normally a function of the DBMS.





* Define views.  The define views function provides the capability to create, maintain and access customized user views of the contents of the database.  This includes the capability to specify fields in multiple tables and logical relationships between tables in the database.





* Data mining.  The data mining function applies specialized queries or processing functions to the data base to produce new representations of the information content to extend the retrieval capabilities of the data management system.





*** old  material





* Enforcement of access controls


* Receive requests for customized or periodic reports


* Generate requested reports


* Provide transaction control for updates


* Schema Definition.


* Provide customized views.  





3.1.5 Administration





The administration function shall manage all of the system activities including data acquisition, facilities, planning and scheduling, accounting, database administration, and customer support.





Acquisition.  The acquisition function shall solicit additional data for inclusion into the system and shall handle administrative aspects of acquiring new data sets. 





Configuration Management. The configuration management function shall maintain configuration control over the archive system, systematically controlling changes to the configuration. This function shall also maintain integrity and traceability of the configuration during all phases of the system life cycle. 





Planning and scheduling.  The planning and scheduling function shall schedule system usage, times of heavy resource utilization, system down times for maintenance, and system upgrades. 





Monitoring.  The monitoring function shall audit system operations, system performance, and system usage.  





Customer Service.  The customer service function shall provide any necessary assistance to archive system users. This service shall include answering questions, resolving user problems, providing information about and documentation on the system, providing status of orders, and about the status of data ingest activities. This function shall also create, maintain and delete user accounts.





Data Engineering.  The data engineering function supports all ingest functions and is responsible for developing and maintaining the archive system data standards.





*** old items 





This entity contains the services and functions needed to control the operation of the other Archive entities on a moment by moment basis. Functions include:





* Establish acquisition plans between providers and the archive


* Establish rules and policies governing all aspects of archive operations.


* Schedule,  monitor , and control of interactions among multiple entities (e.g.


   ingest, storage and data management)


* Establish policies on migration of digital information representations to new


   representations


* Authorize and authenticate new consumers and producers


* Direct the handling of special requests.





3.1.6 Access





The access function shall support the user in determining the existence, description, location and availability of information of interest. The function shall allow the user to browse, query,  retrieve, process, and display data interactively. The function shall allow the user to inspect catalog data, sample and summary data, and archival data which is in machine-readable format within the archive system.  The access function includes a retrieval function, a data manipulation function, a display function and an order function. 





* Overview.  The overview function provides an overview of data sets available in the archive system.  In general the browse capability will provide summary versions of products which can be quickly viewed (thumbnails of images, abstracts of documents, etc.).





* Query.  The query function provides the capability for the user to retrieve information from the data base management system by specifying Boolean search criteria.





* Retrieve.  The retrieve function provides access to data which is on line, or requests the staging of data which is not available for immediate inspection because it is currently off line. 





* Manipulate.  The manipulate function provides a suite of functions which allow the user to perform processing operations on retrieved data (e.g. statistical, 





* Display.  The display function provides a predefined suite of functions for displaying retrieved data in textual, graphic, or image form. In addition, all data responses from the inspect data function to the user shall pass through this function. 





* Order.  The order function shall provide all services required to accept an order from a user, insure its validity, confirm the reasonability of the order from the viewpoint of the user, verify that all required information has been provided, and prepare the order for its actual execution by the dissemination function.





* Reporting.  The reporting function will log usage of all the access functions and provide them to the accounting function.





* Development.  The development function is responsible for continually updating the access tools, finding aids and retrieval capabilities of the archive.





*****Old items





This entity contains the services and functions which make the archival information and externally-available services visible to consumers, accept orders from consumers and provide customer services. Functions include:





* Maintain and advertise lists of provided services, prices, products, packaging


   options, etc.


* Develop and maintain the user interface portion of finding aids (Note: finding aids


    are the tools that are available for locating data They may need access to metadata,


    which is kept by Data Management)


* Authorize customer access


* Connect customers to appropriate finding aids


* Estimate data volumes and costs of prospective orders


* Record data orders (both single orders and recurring orders)


* Pass order information to Dissemination


* Collect and record ( to data management) information and statistics on customer


    accesses  and order


* Provide customer service, addressing customer's unique needs





3.1.7  Dissemination





This entity contains the services and functions used to request information objects from storage, perform requested transformations, and make the resulting information objects available in the manner requested. Functions include:





* Receive data orders.  The receive data order function shall accept a data order. A unique order number/identification shall be assigned to each accepted order. For each order accepted, the receive data order function shall add an entry to the pending orders reflecting this accepted order that has not yet been filled.  All order information shall be verified, and if any errors or unusual conditions are found, the user shall be notified via an error message sent to the terminal.  This function shall provide the user the opportunity to review and correct the information in the order.





* Monitor orders.  Every new order shall be entered into the pending orders. Operations personnel shall be able to query the pending order file to determine the number and content of each unfilled order. As each order is filled (either by automated or manual means), the order shall be removed from the pending order file.  The monitor orders function shall also have the capability to execute a standing order (a standard query and report procedure), based on elapsed time or some other trigger function.  





* Retrieve Data.  Retrieve the data (from Storage) and metadata (from Data Mgt.) needed to fulfill an order. The retrieve storage data function shall retrieve data in the storage area and shall logically relocate the data to the staging area for further processing.  This function shall accept a request, validate the request using the archive inventory, retrieve the data and place the data in the staging area. The function shall also store the validated selection parameters (field values) from the order in the database.   The retrieve metadata function shall retrieve data using relational operators and shall logically place the retrieved data into the staging area for further processing.  This function shall accept and validate the commands and store the validated selection parameters (field values) from the command. This function shall then perform the necessary retrieval operations to find and access the requested data.





* Generate ancillary data.  This function will generate any additional data or metadata needed to fulfill an order.  The function will determine if there are any data or software dependencies for a ordered data set and will automatically package these items with the order.  It will also access the database to provide user information such as user's name, address, account number, preferred distribution method or media, and other user-oriented information.  





* Format data.  Format data and metadata into customer specified format.  The types of  operations which may  be carried out include statistical functions, sub-sampling in temporal or spatial dimensions, conversions between different data types or standard output formats, and other specialized processing (e.g. image processing).





* Off line delivery.    The off line order function shall receive a data order form describing the data requested.  It shall retrieve the requested data, process the data as required, prepare the distribution media, prepare packing lists, bills of lading, and other shipping records and ship the data. When the order has been completed and shipped, a notice of processed order shall be returned to the archive system.  





* On line delivery.   The on line delivery function shall accept a retrieved data set and prepare it for distribution in real time over communication links. The on line delivery function shall identify the intended recipient, the transmission procedures requested, and the data in the staging area to be transmitted.  On line delivery may be carried out via e-mail enclosures or anonymous ftp access.





* Confirm delivery.  The confirm delivery function will track a delivery to receipt of data by the customer.  The confirm function will e-mail an order confirmation to the user. This function shall notify a user when his order has been executed.  The confirmation shall fully identify the order including order number, date of order, date of execution, identity of data requested, and method of distribution.





* Delivery statistics.  The delivery statistics function will collect and record notices and statistics on every delivery to the accounting function.  This function will also calculate and record billing information for delivered orders and supply them to the accounting function.





****** Other items left out





* Cache large data orders (into Storage).  


* Determine medium and method of data delivery.


* Receive notification that data are ready for delivery


