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1 Introduction

The world of publishing is changing rapidly. Advanced interactive publishing, together with the application of cross media publishing strategies is the order of the day. System 7 CMS is a Web browser controlled content management system targeted specifically at the needs of modern publishers, with ideal application within large to medium sized portfolios. It is based upon Microsoft SQL Server 2005, and combines innovative advances in the science of categorization and syndication with the very best in XML and Web services. 

2 Theory and Architecture

2.1 The Content Store

In the traditional model, a content management system is a large centralized repository, to which an administrator assigns users varying degrees of access. System 7 CMS by contrast has adopted a model that allows publishers to take a more devolved approach, which increases productivity and security, and makes it easier to design advanced content and syndication architectures. 

Publishers that use System 7 CMS no longer have to create a single centralized repository, and can instead create any number of separate “content stores”. Each content store acts as an independent repository for the storage and management of XML and media content, holding its own unique content, content categorization hierarchies and user accounts. However, although any number of stores may be created, System 7 CMS technology makes it easy for publishers to integrate and combine content from across the stores they operate.
This makes it possible to partition content management throughout a publishing organization, and provision logically separate systems for different publishing divisions, creativity groups, genres of content, websites, magazines and even individuals as required, reducing management costs and empowering end user groups. Properly applied, this can also be used for the purposes of increasing security where, for example, freelancers are provided with access to special repositories that are logically separate from the others.

2.2 Content Categorization and Typing

Publishers organize the content inside their content stores by categorizing and typing their content. This involves the creation of hierarchical categorization systems, similar to those found on Yahoo! or a file system, into which content items such as articles and images are placed. In addition to being placed into a categorical tree, content items are nominated a type from a library that the publisher maintains, such as "News" or "Review". 

For example, a /Marketing category might be created, into which are added sub-categories such as /Marketing/Direct Mail and /Marketing/TV. In a similar way that files are added to folders on a computer’s disk drives, items such as XML documents, multi-media files and content bundles are then stored within these hierarchical categories. And, just as files on a disk drive have types, users can assign nominal types to their content. For example, inside Direct Mail there might be “News” items containing news related to direct mail and “Events” items relating to forthcoming exhibitions and events for marketing professionals. 

So that publishers can organize content in a manner that reflects the real world, which facilitates the provision of powerful content discovery systems on interactive publications, and the implementation of sophisticated syndication systems, the System 7 CMS categorization system enables publishers to create a structure known in mathematical circles as “directed acyclic graphs” (rather than simple category trees). Although the term sounds intimidating, it simply means that every category can have multiple parents, and furthermore, every article can belong to multiple categories.

For example, a content store containing articles related to business might contain root categories “Entrepreneurs” and “Women at work”. The System 7 CMS categorization system would make it possible to create a single “Female Entrepreneurs” category that is simultaneously a sub-category of both. This means, for example, that if a pure business magazine only syndicated “Entrepreneurs”, and a women’s magazine syndicated only “Women at Work”, both magazines would automatically receive content added to the “Female Entrepreneurs” category.

The combination of sophisticated categorization with nominal typing can be used as the basis for a wide range of content discovery features on interactive publications. For example, a website section might list only the articles inside a category with the nominal types of “Features”, “Resource Articles” and “Reviews”. In this case a Web developer might then add website code that tests whether articles with a nominal type of “News” have been recently added to the category, and automatically display a link “Show related News” if they have. 
In summary, the provision of directed acyclic graph categorization functionality together with nominal type assignment provides huge benefits for the serious publisher. The categorization of new content is more straightforward, as it need not be artificially shoehorned into a single category, the management of syndication channels is greatly simplified and websites can be made more compelling through the delivery of powerful content discovery features.
2.3 Compound Content

In most publications, whether interactive or print, the units of content delivered to end customers are often themselves comprised from several components. For example, a feature article might comprise of structured text (including a title, teaser, body, facts boxes and so on) and several images. Traditional content management systems have tended to ignore this fact, forcing publishers to maintain references between components – for instance, placing links to images residing in library folders into article texts.

The problem with this approach is that such references are not maintained automatically, leading to a gradual erosion of content organization and integrity. Furthermore, the requirement to maintain references between content impacts productivity. For example, many Web developers will be familiar with content management systems in which HTML texts reference images located in a global “image directory”. Typically, the number of images in such directories grows quickly, but since it is unclear which images are actively referenced by the texts, none can be deleted creating “zombie files”. When the image directory finally becomes full, and some files have to be deleted, broken links result, as seen on many websites today.

System 7 CMS solves this problem for publishers by providing the facility to create compound articles, which may be stored and manipulated in the category hierarchy just like any simple media file or document, but which are comprised of a combination of XHTML or XML text and any number of associated media files. Management is simplified, and clever technology enables article texts to refer to media items using only their names, such as 1.img, rather than complete URLs.

2.4 XML Management

The XML (or eXtensible Markup Language) standard and related technologies are at the core of System 7 CMS (which stands for XML Content Stores). XML is the most important technology to emerge in the field of publishing in at least the last ten years. It finally enables publishers to create content in a single format that can be easily processed, updated, transformed and shared – for example, a single article created in XML can be easily imported into Quark, displayed on a website, or shared with another publisher.

System 7 CMS helps publishers leverage the power of XML in several ways. At its most basic, CMS provides an effective means to create, manage and update straightforward XML article content. Such articles will typically be compound documents with associated multi-media files, in which the structure of the text component can be anything from a simple article comprised of, for example, a title, teaser and body, to something much more complex such as NITF (for more information on News Industry Text Format, which is defined by the IPTC, see www.nitf.org).

This is achieved by providing a complete framework for the production and management of XML content, in which special document visualisations, sorting instructions and processing files can be associated with the raw XML document formats  making its management much more straightforward. For example, visualizations can be created that enable non-technical content creators to create and edit their XML documents in a WYSIWYG format, and article sorting instructions can be defined such that listings are sorted on the date component of an article type.

System 7 CMS also facilitates the production of advanced XML based systems. Through its support for key emerging standards such as XQuery, developers are enabled to interrogate and syndicate content in much more powerful ways than was previously possible, and the ability to update and transform XML content facilitates the rapid production of flexible dynamic systems for classified advertising, directories, e-commerce and other requirements without recourse to database programming.
2.5 WYSIWYG Editing
In its raw form, XML is an arcane format that is not suitable for direct editing by journalists and editors. In fact, despite the systems that have been implemented by many publishers around the world, not only is it difficult for non-technical authors to edit XML directly, but allowing them to do so is dangerous as it risks creating invalid content that cannot be processed at a later date. This is because XML documents must be structured in an exact format according to special definitions held in files known as DTDs and schemas, or they become invalid.

Consequently the last few years has seen the emergence of special XML editors that facilitate editing in the traditional “visual style”, commonly referred to as WYSIWYG. These enable a programmer to define a special virtual rendering of an XML document through which the underlying structured format can be edited, without breaking the specification of its DTD or schema. Of course, XML does not have a true appearance in the sense of a Microsoft Word or Quark document, but a programmer can define a suitable visualization of the document that makes it very easy to edit. This has transformed the ability of non-technical authors to interact with complex XML documents.

System 7 CMS makes it possible to use a variety of such editors for creating and editing XML documents, and comes configured with the free Web browser-based Authentic XML editor supplied by Altova and default visualizations for commonly used article formats such as NITF. More information about the Authentic editor can be found at http://www.altova.com/products_doc.html.

2.6 Cross Media Publishing
Many publishers are involved in what is now known as multi-channel, or cross media publishing. This means that their content is stored as XML, and then re-purposed for multiple sources. For example, a single XML source document might be destined for a series of websites, electronic newsletters and print publications. Publishers can use System 7 technologies to create and manage websites and electronic newsletters, but need to use desktop publishing tools to layout their print publications.

Luckily, publishers will find that integrating System 7 CMS with their print processes is a straightforward task. In the case where content is created inside System 7, XML can easily be exported and then directly imported into templates inside desktop publishing tools such as QuarkXPress and Adobe InDesign. A variety of software plug-ins also exist that can assist publishers export content from inside QuarkXPress and InDesign files into the XML format, and both of these products can be scripted. This means that modern publishers can easily setup systems that push their content into non-digital and digital channels, maximizing the ROI generated.
2.7 Meta Data and Workflow
In addition to category and type information, System 7 CMS also associates metadata with content. This metadata includes created, published and withdrawn dates, which can be used, for example, by websites that only wish to display content at the appropriate moment and for the appropriate duration. In addition to these special dates, and some other optional information such as focus codes and search tags, System 7 CMS also provides each item of content with a workflow status code.

A range of standard workflow status codes can be assigned to content, including “Draft”, “Waiting for Approval” and “Published”, but publishers can also create their own special codes, such as, for example, “Waiting for John’s Approval”. Typically, only content that has the “Published” code will appear within syndication channels, and the other codes provide the basis of the workflow that occurs before it is published. System 7 CMS content stores provide a facility that makes it very easy to retrieve a list of all items with a particular status code, and thereby identify content at a particular lifecycle stage.

For example, imagine a situation where new articles inside a particular content store must be Okayed by an editor and then be proof read before appearing on client websites. When a journalist saves a new article, it will automatically default to “Draft” status, but might then be set to “Awaiting Johns Approval” (where John is the editor). At any point, John is able to quickly see which articles are waiting for his approval, and might then change their status to “Needs Proofing”. Once the article has been proof read, and its status changed to “Published”, it will then be visible to syndication channels. Using this straightforward process, a wide variety of workflows can be implemented.

2.8 Lazy Version Control

In a multi-user system, a problem can arise when two or more users edit the same document simultaneously. This is known as the “lost update” problem, and occurs when, for example, user A opens a document, and user B opens the same document, such that the last user to save their copy of the document overwrites the changes that have been made by the other user. The traditional approach taken by content management solutions to prevent this problem has been to force users to checkout documents when they wish to edit them, and then check them back in when they have finished.

System 7 CMS, however, does not use this approach for a number of reasons. Firstly, studies of its application in practice clearly show that it generates problems of its own, for example where users checkout content, and then absent-mindedly forget to check it back in, forcing other users to find the errant user or seek the assistance of an administrator. Secondly, studies also show that in practice, situations where simultaneous editing of content would occur are quite rare, and number does not justify the productivity overhead generated by check-in/check-out systems.

For the purposes of maximizing productivity, convenience and optimizing user experience, System 7 CMS instead uses a system called “lazy version control”. Whenever a user begins editing a content item, their copy is automatically moved to a “temporary editing area” (with the purpose of preventing the creation of a new version on every minor change and providing continuity between Web sessions). When the users finishes editing the content, before it is copied back from the temporary area the system checks that the original copy has not been changed since editing began.

If the original document has changed since editing began, the system notifies the user and prompts them to either cancel the save operation or overwrite the changes made by another user and the user examines the original document and merges the changes prior to saving again. In most publishing applications this happens so rarely that the case for removing the check-in/check-out overhead is overwhelming. However, using a special optional “content locking” feature, publishers can also implement a check-in/check-out process if they desire.
2.9 Point-In-Time Structural Versioning

In many situations it is useful to be able to re-trace the changes made to a piece of content. A common reason for wanting to retrace the history of a document is to find why and by whom a particular change was made. However there can also be other reasons why the history of a piece of content needs to be traced – for example, in an interactive publishing scenario, where libel of other legal action is taken against a publisher, it becomes necessary to verify the exact configuration of the contested content at the relevant time.

The traditional approach taken to solve versioning requirements has been to associate a list of earlier versions with each document. However, this approach has a number of problems. For example, usually in such systems once a document has been deleted, it then becomes inaccessible and its version history lost (except by way of restoring a backup archive, which is an administrator-level job that may also require re-configuration of the software installation).

Another problem is that although such systems maintain the history of documents, they do not maintain the history of the categorical system in which they are stored. However, in sophisticated content management applications, where content categorization plays a crucial role, this means that the information that gives context to the content is being lost. Such information is crucial in determining the applicability of syndication rules, and therefore the destination websites at which content has appeared, and furthermore sophisticated websites will often be written in such a way that their structure replicates the categorical structures created within the content management system.

System 7 CMS solves these problems by augmenting traditional version lists with an innovative system called “point-in-time structural versioning” (PITSV). PITSV enables users to specify, for an entire content store, a point-in-time to which it should revert (for the purposes viewing rather than modification purposes). This enables them to examine the state of any content item at the chosen point in the past, and also to examine the state of any other items that existed at that time together with the overall organizational and structural context in which the item was held
2.10 System 7 PMS Integration

The System 7 PMS (Publication Management System) is an advanced system for the rapid creation of sophisticated interactive publications such as Web portals and sister sites for magazines and newspapers. Using System 7, a publisher can quickly syndicate content into their interactive publication, which is then displayed to the end user using Microsoft .NET based Web templates or “skins”. In this way, complex publications can be rapidly developed in a fraction of the time it would otherwise take, and a publisher can benefit from a huge range of management functionality provided by standard backend control panels and dashboards.

Publishers interested in using System 7 PMS should also consider using System 7 CMS, as the integration of these products has been optimized.
3 Service, Platform and Source
Depending on requirements, System 7 CMS can be supplied in three ways. For publishers that do not wish to operate their own server infrastructure, System 7 CMS is supplied as an application service in which issues such as hardware maintenance, software upgrades, security and backups are handled automatically. In cases where a publisher needs to operate their own infrastructure, System 7 CMS can be supplied as a software solution, with the further option of source code sharing under special license agreement. 

System 7 is written in C# on the Microsoft .NET platform, and requires Microsoft SQL Server 2005 and Windows 2003 Server Standard Edition or better. Numerous integration methodologies are possible, including Java and SOAP web services.

4 Further Information

Please visit www.system7.com or contact sales@system7.com

The information contained in this document represents the current view of Centre Technologies on the issues discussed as of the date of publication.  Because Centre Technologies must respond to changing market conditions, it should not be interpreted to be a commitment on the part of Centre Technologies, and Centre Technologies cannot guarantee the accuracy of any information presented after the date of publication.

This document is for informational purposes only.  CENTRE TECHNOLOGIES MAKES NO WARRANTIES, EXPRESS OR IMPLIED, AS TO THE INFORMATION IN THIS DOCUMENT.

Complying with all applicable copyright laws is the responsibility of the user.  Without limiting the rights under copyright, no part of this document may be reproduced, stored in or introduced into a retrieval system, or transmitted in any form or by any means (electronic, mechanical, photocopying, recording, or otherwise), or for any purpose, without the express written permission of Centre Technologies. 

Centre Technologies may have patents, patent applications, trademarks, copyrights, or other intellectual property rights covering subject matter in this document.  Except as expressly provided in any written license agreement from Centre Technologies, the furnishing of this document does not give you any license to these patents, trademarks, copyrights, or other intellectual property.

© 2005 Centre Technologies Limited.  All rights reserved.

System 7 is a trademark of Centre Technologies in the United Kingdom, the United States and other countries.

The names of actual companies and products mentioned herein may be the trademarks of their respective owners.





































