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Introduction

The EBMS provides facilities for printing packets of documents for board members who are, for whatever reason, reluctant to review the cancer literature online and prefer to read articles on paper and respond using a paper form.  These facilities complement the online facilities of the system.

The packet printing subsystem enables an administrative staff member at OCE to prepare printed materials for board members who want them, to produce customized response sheets they can use to mail or fax their responses to the materials back to OCE, and to automate all of the selection of board members and documents and the tracking of what was produced,  to handle special printing jobs outside the ordinary printing cycles, and to recover from errors such as printer jams, missed materials, and damaged documents.
Definitions

Documents
As of this writing, the system finds or produces five types of documents:

Articles:

Scientific articles, currently always in PDF format, are procured through the NIH journal access systems and stored in the EBMS.  Each article is assigned one or more cancer topics.

Summaries:

PDQ State of the Art Summaries, in Microsoft Word format.  These are maintained as XML in the CDR system and published in XML to cancer.gov.  They are converted to Word by board managers so that board members will not need an XML editor to read or edit them.  As part of the maintenance process, board members review the Summaries by reading the Word formatted Summaries online in the EBMS or on paper in the printouts we provide.  These Summaries are in-process documents that contain new information that has not yet been published on cancer.gov.
Response Sheets:

Each printed article sent to a board member is accompanied by a printed response sheet on which the board member can write down his or her comments about the article and send that response back to OCE.  The printed response sheet is produced on two sides of a single sheet of paper, in PDF format, and contains a variable part and a fixed part. 
The variable part identifies the article, the cancer topics which are considered relevant to it, and the identification of the board member whose response is solicited.  This variable part is constructed programmatically for each article/board member combination.   It ensures that the board member knows what article he is responding to and ensures that the administrative staff at OCE knows what the article was and whose response this is.

The fixed part of the response sheet is a standardized form for recording responses.

Job Report:
An HTML report is generated that contains a complete listing of all of the documents that are included in a print job, in the order in which they are to be printed.  The report enables a staff member to figure out what will be printed, about how many pages to expect, and where a print job was in the job process if it is interrupted by a paper jam, out of paper, or other problem.

The job report is only used by OCE staff, not by board members.

Command Script:

The command script is a Windows batch file that automates the entire printing process.  When a user orders a print job, she downloads all the files in a tar archive, extracts the files, looks at the report if desired, and runs the command script, telling the script what printer to route the documents to and where to restart in the event of an error.

Usage information on how to run the command script and how to control it to start or stop at specified points and direct output to the desired printer is built-in to the script itself.  If the script is run with no arguments it will display the usage message.
The command script is only used by OCE staff, not by board members.

Packets
A "packet" is a collection of one or more articles plus one summary (see above) that have been assembled by a PDQ board manager into one grouping for one time period and one topic.  A packet typically contains all of the articles that are going to be considered for one topic for one board meeting, plus the Summary for that topic.  Packets can be viewed and responded to online, or can be printed, or both.

A printed packet may or may not contain response sheets, depending on whether the packet was run for a specific board member or not.  See the "packet" job type below for more information about printing individual packets.

Packages
In EBMS packet printing terminology, a "package" is a collection of everything that is sent to one board member in one mailing.  If a board member reviews multiple topics, he may get a package that contains multiple packets, each with its own Summary and collection of articles and response sheets.
Print Jobs
A "print job" is one run of the printing program.  It may produce anything from a bare report to a single packet, a single package, or a large collection of packages for one board, depending on the parameters used to start the job.
How the Printing Subsystem Works

The basic workflow in printing is:
· An administrative user calls up an interface and creates a print job.
· The user enters parameters that control the job, and submits it.
· The system assembles whatever Summaries and articles may be required to fulfill the job, and generates any required response sheets, report file, and command script.
· For a "report only" job, only the report file is actually produced and downloaded to the user's workstation.

· For fuller print job, all of the files are assembled into a tar archive file and the entire archive is downloaded to the user's workstation.  There is only one copy of each file in the archive, though some of the documents in the archive will be printed multiple times by the command script if they happen to occur in multiple packets or if more than one reviewer of a packet in which they appear wants printouts. 

· The system remembers all jobs that were run with all of their parameters.  Depending on the mode used to invoke the job, the system may also remember what packets were sent to what board members.  The enables future printings for those board members to be run without duplicating what has already been sent to them (though reprints are also possible when desired.)

· For jobs involving more than a report, the user saves the tar archive to her hard disk or a network disk and invokes a program to extract all of the files (tar, Winrar, Winzip, or etc.)  Pathnames have been constructed in such a way in the tar archive that all of the files for one job are extracted into one directory, e.g., "PrintJobs\PrintJob01234", keeping them separate from all files for other print jobs.

· The user then reads the report if desired, and invokes the command script, passing the network name of the printer to which output should be directed.
· If the job is interrupted, it can be resumed by looking at the last complete output document, finding it in the report, getting its document number, and re-invoking the command script with a parameter to say where to start printing again.

If all goes well, the process is heavily automated.  The user:

· Invokes the job

· Saves the tar file

· Extracts files from it
· Loads paper in the printer if needed

· Invokes the command script

· Takes the completed printouts from the output bin.

· Puts each package in an envelope and addresses it for the board member who will receive it.

The output is collated so that a set of pages constituting one package can be pulled off the top of the pile for one board member, then another package set for another board member, and so on to the end.

Printing Information Management
The system stores the following information specifically related to printing - over and above the information about packets, summaries, topics, reviewers, etc. needed for the online packet review process.

· Print job history.
All of the parameters that were input or defaulted for every print job, including report only print jobs, are stored in an EBMS database table.  The table also records the outcome status for the job - success or failure.

· Who wants printouts?
Each board member who wants printouts has an entry in a table that tells who the user is, when printing is to start (packets created after that datetime will be printed for him), and when printing is to end (on or after the end date, no packets will be automatically printed for the user, regardless of when they were created.)  The end datetime is optional.  If null, his packets will be printed unless and until an end datetime is entered for him.

· What packets were printed for a board member.
This information enables the system to avoid printing the same packet twice for the same board member, unless and OCE staff member specifically requests another printing to override this check.  That might be done, for example, if the printouts are lost or destroyed.  We could write a report program or provide a user interface that will enable an OCE staff member to tell what was printed and when, for example if a board member calls and says he didn't recall receiving anything this month.

The OCE staff member can control whether printouts are recorded in this way or not.

Types of Print Jobs

The EBMS printing subsystem recognizes three basic types of print jobs and three modes of operation.  These are:

· "packet"
This prints a single packet, identified by its packet ID.

A packet can be printed for anyone, e.g., for a board manager or OCE reviewer.  No response sheets are created.  However if a specific board member is designated as the recipient of the packet, a response sheet will be created for that board member for each article in the packet.  If the print job is "live" (see below), then the printing of the packet for the board member will be recorded so that the board member will not automatically receive the same packet in a later print run.  However, the tables that record what was printed do not influence a "packet" type job.  Individual packets are printed unconditionally, regardless of whether they have been printed before.
· "package"
This prints all of the packets needed by one board member, with response sheets.  It only prints packets for that board member that have not already been printed for him in a successful 'live' mode job of type 'package' or 'board.
· "board"
This prints all packages for all members of one board who want printing.  By default, it prints  all of the packets created for that board since the last "board" type print job for the board.  As with the "package" type job, it will only print packets that have not already been printed in live mode for the board or board member.
There are also three "modes" that can be used to print packets.  Any of the three types of job can be run in any of the three modes.  The modes are:

· "live"
This produces all of the documents that need printing for the specified type of job and records what was printed for each board member for whom printing was done.

· "test"
This produces all of the same information that the "live" mode produces but does not record the printing for each board member.  This function really exists for development, testing and debugging but can be used in operation if desired.

· "report"
This does not package up any files and does not create a tar file.  It only produces a report and transmits it on the user's workstation.

In addition to all of these options, there are a number of other controls that can be used to fine tune printing.  A user can enter any of the following parameters to a print job:

· Start date.
No packets created before this date will be printed.  By default, the start date is the end date of the last "board" type job, but a user can enter whatever start date is desired to print materials from any time in the life of the system.
· End date.
Like the start date.  No packets created after that date will be printed.  By default the end date is the datetime of the actual job run.

· Old print job ID.
If a print job fails catastrophically - the printouts were lost, the tar file is lost, the network has crashed and been restored, whatever, a user can enter an old print job ID and re-run that job.

The output of a re-print might not be identical to the original job.  If articles were added or taken away from a packet, or more or less board members are recorded as wanting printouts, the outputs will be different.  The original job parameters are re-run, not a verbatim copy of the printouts. 

Printing history (what packets were printed for what board member) is ignored in a reprint.

[I'm not sure how useful this is, but it wasn't very hard to do.]

· Comment
A comment can be entered with any print job and will be stored in the print job table.  If any error messages are produced during the run, they are appended to the comment field and stored in the table.

Pre-requisites for Printing

In order to run print jobs a user must have the following pre-requisites in her workstation environment:
· A place to store tar files.
We don't know how big these will be.  It depends on how many board members want printouts.  The smallest print job will probably require an absolute minimum of 1-2 MB of storage.  Big jobs might run to as much as 100 MB each.  This shouldn't be a problem with today's big disks.

· Network connectivity.
To access the EBMS server, the printer, and possibly the storage area for tar files.

· A high speed network printer.
The printer should support two sided printing.

· A program to batch print PDF documents.
We plan to use the commercial program "pdfprint".  This program enables us to print PDF files one after another from a script with no human intervention and no requirement to call up each document in Acrobat Reader.

We have a license for one workstation for pdfprint.  Other workstations can use it in evaluation mode for testing.  In that mode it prints a watermark on each page.

· A program to batch print Summary documents in Microsoft Word format.
As far as I can tell, Microsoft provides no software to do this.  To safely print a Word document with Microsoft Word it is necessary to call it up into Word and print it by hand.

I have tested two open source word processors, Abiword and OpenOffice Writer.  Either one can do the job.  Both are scriptable and both appear to support all of the Word formats.  I've mainly tested with Abiword, a lighter weight package.

Testing the Packet Printing Subsystem

Operation of the API Test Program for Testing Printing

The API tester is currently found at http://ebms{wherever}/alantest.  We'll make a better URL if we use this more extensively.

To run printing, choose the API test option: "Run a packet printing job".  Fill in whatever fields are desired following the prompts and the information above, and click Submit.  Please read the prompts on the screen as they explain a lot of what happens.
To see past outputs choose the API test option: "View print jobs".  A list of the most recent 60 most recent print jobs will be displayed with information about the parameters of each job.  To view the output of one, enter the job ID in the box provided and click Submit.  If the tar file or report is still on the server and hasn't been scrubbed away by an aggressive sysadmin housecleaner, the report or tar file will be downloaded.


Pre-requisites for Testing

Any QA staff member who wants to test the printing software must have the pre-requisite workstation software (e.g., pdfprint, Abiword) and access to a network printer for which he knows the name.  For reference, the network name for our old reliable "Speedy 1" is " \\nci6116g\3101HP8100$".

A more difficult problem is that there is almost no test data.  As of this writing, unless some has been created very recently, there are no board members registered for printing, there are no article PDFs stored on our QA or test servers, and there are no Summaries stored on those servers.
I have created some test data on verdi that I have used testing.  We will either have to test with that data, or create more data on the QA or other server.

The specific data required for testing includes:

· Packets
We need some number of packets with created_at dates in the range that we wish to test (it's not hard to test with old packets by choosing a suitable start date.)

· Article PDFs
A packet ready for printing will only be printed if there are PDFs for each article to be printed.  Those articles with PDFs will be printed.  Those without PDFs will not.  If there are no PDFs for any articles in the packet, the packet will not be printed.
PDFs are downloaded from the NIH scientific literature service accessible through Pubmed and are stored in the EBMS using either the Citation Management software or the Search system to pull up a record for an individual article and upload a PDF for it.

· Summaries
Summaries in Word format are created by Board Managers using an interface in the XMetal XML editor that launches Word.  They must then be uploaded to EBMS using the Board Manager's Administrative Tasks / Post Document function.

· Board Members needing print.
A simple interface exists in the API test program that can be used to see who is registered for printing, and to add, delete, or modify the table that registers them.
Full documentation for how to create packets and upload PDFs and Summaries should be created as part of a comprehensive user manual, which is yet to be written.
