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Introduction

Starting from late in the 20th century, there has been an enormous growth of the computer and communication industries. As a 
result the integration of computers and communication networks has increased dramatically. The advanced possibilities of 
networking have forced many researchers and developers to begin thinking about systems that allowed people to work 
together1. Thus people would be able to handle difficult interactions between multiple tasks performed by multiple groups2. That 
has resulted in the creation of the Computer Supported Collaborative Work (CSCW) discipline1,3,4,5.

Collaboration is the collective work of two or more individuals where the work is undertaken with a sense of shared purpose and 
direction that is attentive, responsive, and adaptive to the environment. In collaborative work relationships, the awareness of the 
environment develops through access to information and knowledge about how work done by a group influences individuals at 
every layer of context6.

A collaborative work system (CWS) is an organizational unit that occurs any time that collaboration takes place, whether it is 
formal or informal, or occurs intentionally or unintentionally. Intentional focus on CWS requires the conscious and deliberate 
arrangement of organizational systems aimed at enabling collaboration and limiting impediments to collaborative work. All work 
groups have elements of collaboration, but intentional focus on CWSs increases and improves collaborative capability 6.

Computer-Supported Collaborative Work (CSCW) is a multi-disciplinary research field that focuses on tools and techniques to 
support multiple people working on related tasks. CSCW provides individuals and organizations with support for group 
cooperation and task orientation in distributed or networked settings 7.

The published newspaper is the net of the integrated accumulative work of a group of people 8,9. Digital technologies have been 
a part of the daily newspaper world for many decades. Newspapers began setting type using computers in the early 1960s. By 
the early 1980s, most newspapers were using digital systems to set type in galleys, which were cut and pasted into pages, and 
then imaged. Today the world’s leading-edge newspapers are moving to 100 percent digital page assembly and distribution, 
streamlining workflow processes while ensuring higher quality. 
This paper investigates the introduction of a CSCW system in the case of a newspaper. The rest of the paper is organized as 
follows: The next section discusses the organization types of CWS. The issues of Computer Supported Collaborative Work and 
Collaborative Editing Systems are presented in sections III and IV. The overview of a newspaper organization and workflow 
along with the proposed specifications can be found in section V. Concluding remarks are included in the final section.
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Figure 1. Organization types of CWS.

Organization types of CWS

In this section we define the types of CWSs at the organization or site level. We must note that there are also other ways to 
organize the types of CWSs. There are five organization types: Traditional Bureaucracy, Organization using teams, 
Spontaneous Cooperation organizations, Team-Based Organizations, and Collaborative Organizations 6:

Traditional Bureaucracy: No teams exist at any level. Norms, rules, and procedures inhibit informal collaboration. The focus of 
systems is on the individual. Individuals are usually organized in functions. There is a high level of hierarchy in reporting 
structure.

Organization Using Teams: Some teams are used, but only at the worker level. Norms, rules, and procedures inhibit informal 
collaboration. The focus of systems is on the individual. Individuals are usually organized in functions. There is a medium to high 
level of hierarchy in reporting structure.

Spontaneous Cooperation Organization: Few to no teams used at any level. Norms, rules, and procedures support informal 
collaboration (for example, a norm that individuals consult with each other when they need help). The focus of systems is on the 
individual. Individuals are usually organized in functions. There is a medium to low level of hierarchy in reporting structure.

Team-Based Organization: A variety of team types are used as the basic units of accountability and work; workers and 
managers are organized in teams. Norms, rules, and procedures do not actively support informal collaboration. The focus of 
systems is on individual, team, and organization. Teams are usually organized around processes, products, services, or 
customers. There is a low level of hierarchy in reporting structure.

Collaborative Organization: A variety of team types are used as the basic units of accountability and work; workers are 
organized in teams; managers may or may not be organized in teams. Norms, rules, and procedures actively support informal 
collaboration (for example, common spaces like lounges are created and employees are encouraged to meet there to discuss 
issues). The focus of systems is on individual, team, and organization. Teams and individuals are usually organized around 
processes, products, services, or customers. There is a low level of hierarchy in reporting structure.

We must also mention that there are other organization types but for the sake of simplicity, only the types with the most 
contrasts are discussed. 

Computer Supported Collaborative Work 

Understanding and solving the main issues presented by CSCW depend on conceptualizing how people work. People work 
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together in many modes. They may be in the same room at the same time working on activities ranging from group-decision 
operations to group authoring to running a CAD program. This is called synchronous mode. If these activities take place at the 
same time but participants are located at different sites, they are working in distributed synchronous mode (see Table 1) 10. If 
these activities are taking place at different times but in the same location, they are asynchronous; if they are taking place at 
different sites at different times, they are distributed and asynchronous. Table 1 includes several typical CSCW application areas 
to show which modes are used the most.

Table 1: CSCW applications and modes

Collaborative Editing Systems

The use of computer tools to support the collaborative creation of documents dates from the first applications of computers to 
document preparation. The research has concentrated on creating tools to enhance the ability of an author or group of authors 
to effectively plan the structure of documents, and tools to provide explicit techniques to control the process of conceiving, 
planning, creating, and resizing documents. While almost any writer’s tool (outliners, spell-checkers, editors, etc) is conceivably 
relevant to the problem of how people write on computers, the research literature on this problem is typically grounded in 
theories of the writing process and analysis of experimental observations of authors’ activities.

Collaborative editing systems allow physically dispersed members of a group to jointly compose, view, and edit a document 1. 
The document that can be edited collaborative may include text, graphics, sound, video, etc. 

As in the case of CSCW systems, Collaborative editing systems can also be asynchronous or synchronous. In a asynchronous 
collaborative editing system, documents are stored in a central database. Before a document can be edited, a copy is made 
from a central database to the local site. Each user edits its own local copy. After the editing process has completed, the 
document (stored in the central database) is updated or saved as a different version. In the case of simultaneous changes within 
a single file, the most common solution is to indicate the occurrence of conflict and let the users resolve it 1,11,12.

Synchronous collaborative editing systems allow multiple users to simultaneously edit the same document. These systems are 
highly interactive where changes made to the document are automatically updated to all sites instantly 1. 

System Architecture

The main issue regarding the architecture of systems with shared document is where the document is stored and how this 

document is maintained. There are three main types of architecture: the centralized, the replicated and the hybrid 1.

Centralized architecture.
In this architecture there are one server site and multiple editing sites. Each editing site runs a client process which is 
responsible for generating operations from user inputs to update the shared document and displaying the content of the shared 
document on the local user interface. The shared document is kept at the server site. The server process is responsible for 
updating the shared document and sending the content of user interface to the client for display 1. 

Figure 2. A centralized architecture for collaborative editing systems 17.

The major disadvantage for the centralized architecture is that the local response time may be long. This is due to the fact that 

CSCW Modes 
Applications

synchronous
Distributed

synchronous
Asynchronous

Distributed 
Asynchronous

Decision-Support System √ √
Joint authoring √ √ √ √
Workflow √ √
Joint design √ √ √ √

Σελίδα 3 από 8Computer Supported Collaborative Work: The case of a newspaper

18/5/2012mhtml:file://D:\documents\backup\2005\DSONLINE- Collaboration\veglis.mht



once an operation is generated, its execution is reflected on the local user interface only after the following steps: (a) the 
operation is sent to the server, (b) the server executes the operation, then sends a message (containing user interface 
information) to inform all clients of the update, and (c) the client receives the reply message from the server and update the local 
user interface. The speed of completion for these three steps is highly dependent on the network latency. In a network where 
latency is high (e.g. the Internet), the response time is long 1.

Figure 3. A replicated architecture for collaborative editing 11.

Replicated architecture

In the case of a replicated architecture 1,12,13,14, there is no server site (see figure 3). All editing sites contain a client process, a 
server process, and a copy of the shared document. The server process at each site is responsible for maintaining the 
consistency of its copy of the shared document. Communication occurs between the server processes in other to ensure all 
updates are available at all sites for execution.

There is no latency in the case of the replicated architecture. All changes in the document are stored locally without the need of 
network communication. However problems may arise in the case of concurrent updates to the shared document made by 
multiple server processes 1.

Hybrid architecture

In the case of a hybrid architecture 1,15, each editing site contains a client and a server process plus a copy of the shared 
document and there is also a server site containing the shared document and a server process.

When operations are generated, those which do not cause inconsistency when executed concurrently are allowed to be 
executed locally before being sent to remote sites for execution (including the server site). This will produce good response time. 
However, other types of operations (all update operations) need to be executed via the server site to avoid inconsistency. The 
response time for these types of operations is still dependent on the network latency 1.
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Figure 4. Organization of a typical greek newspaper.

The case of a newspaper.

Organization

The organization of a typical (greek) newspaper is presented in figure 2. At the top of the hierarchy is the publisher. At the 
second level of the hierarchy there is the director of the newspaper. The director has under his supervision a number of chief 
editors. The number of the chief-editors maybe equal or smaller to the number of the sections of the newspaper (Politics, 
Financial, Culture, Sports, etc.). Each section is supervised by an area head officer. The later deals with the desk officers that 
write the articles and the text editors that edit the articles. There are also a number of content and material officers that supply 
the desk officers with material for the articles. In the case that there are some external correspondents, they deal directly with 
the director of the newspaper. We must note that the above organization has to do only with the editorial section of the 
newspaper. We must also mention the advertising section, that deals directly with the director of the newspaper and defines the 
space for the articles in each edition of the newspaper.

Figure 5. Work-flow in a newspaper.

The workflow
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The traditional editorial procedure, with its various activities, is indicated in the time scheme given in figure 5, where the access 
rights of a user or a group at a certain point of time are shown. Staff members and other groups of personnel (for printing, proof 

reading etc.) are active at different times, with varying access rights 16. Their activities overlap partially. If a desk officer creates 
a new document in a text editing system, for an article or a section thereof, photographs or graphical illustrations could be easily 
inserted by the content and material officer. The desk officer writer would be enabled to build his text around them. The 
documents are edited by the text editor and inspected by the chief editor of each section. The director has access to all 
documents for putting the newspaper edition together. The writing/editing of documents has then to be finalized by the editorial 
deadline. Before printing they have to be proofread or corrected. Every desk officer would release a document he is responsible 

for, to proofreaders as soon as he has finished it, in order to help speeding up the production process 17. 

Classification

Based on the above it easy to say that in the newspaper there is an organization that employs teams especially in the lower 
levels of the hierarchy. These teams include the text officer, the text editor, the content and material editor, and the area hear 
officer. But as we move up in the hierarchy the focus of the system is on individuals. Of course teams may also exist in the 
upper levels of the hierarchy. In this case we may argue that in a newspaper there is a team based organization. From the 
above we can conclude that in a newspaper there is an organization that employs teams or a team based organization 
depending on the degree of collaboration that exists in the upper levels of the hierarchy.

As far as the type of applications that are being used, it is obvious that the case of the newspaper can be covered by the joint 
authoring and the workflow applications. Furthermore because the production of a newspaper includes strict timetables we 
considered only the synchronous (distributed or not) modes of CSCW (see table 1).

Specifications

In the traditional newspapers, all the transactions of data among the involved people are done using hard copies. In other words, 
the data is delivered manually by hand from one person to the other. In a large newspaper organization, people might be 
working in different places, floors or even in different buildings. This means, following the traditional model of hard copies for 

large organizations will be inefficient and will result in waste of time and resources 17,18. 

A newspaper organization requires an editorial and information management system. This system must be able to support busy 
publishing environments, where groups of people work together on shared documents. More precisely the CSCW system must:

� be scalable and easily extendable,
� be able to work in the organization’s intranet,
� be accessible via the internet, 
� support the most widely used operating systems (Unix, Windows),
� support the most widely used web servers (Apache, Microsoft IIS),
� provide high security features (especially if is accessible via the internet),
� be user-friendly with extensive help screens
� be adaptable to the different need of every newspaper organization,
� preserve the logic and flexibility of manual methods whilst bringing all the benefits of a fully computerized and 
networked system.
� provide a hierarchy of access and messaging between users,
� be able to keep digitally not only documents, but photos and other multimedia material at the central database.

Architecture

Because in most cases of the editorial procedure there is no need for simultaneous editing of the same document, the central 
architecture can be used. The central architecture is also a more economical choice in comparison with the replicated 
architecture. The disadvantage of the centralized architecture is that the local response time may be long. This is not so 
important if we take into account that different users, access the document at different time periods (writing, editing, proof-
reading etc.) Of course we may desire to include the possibility of joint authoring of an article but in this case authors usually 

work on different parts of the same document and thus the centralized architecture can also be employed 18.

Value added services

The introduction of a CSCW system means that all parts of the newspaper organization are interconnected via the company’s 
intranet. The system must incorporate all the information in such a way that each user can easily access the information from a 
central repository. The central repository structure must include all the different kinds of information (text or image, video). An 
important requirement of the system is to automatically provide the newspaper online service. The web publishing process 
should dynamically export the newspaper information from the central repository to the Internet. 

The electronic version of the newspaper may include various forms. The most usual is the online newspaper (WWW) but we 
must also mention the possibility of sending the newspaper via e-mail in HTML or PDF format or distributing it in CD-ROM 
format.

The online newspaper is an innovative service that supports many unique characteristics. Internet users are provided with the 
ability to search current and past issues. Also they can download articles and photographs for further study. Customization is 
another feature that allows the user to personalize the content of the online newspaper. The user is able to indicate his 
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preferences about the content of the articles he is interested in, when accessing the online edition 19. All the above indicate that 

the support of an online newspaper requires a well established information technology infrastructure.

Conclusions

The introduction of a CSCW system offers many benefits, including better reproduction, flexibility in terms of output devices, 

and greater accuracy in ad tracking and placement. Proofing is done electronically, contributing to greater efficiency and 

reliability. Files can be sent electronically for remote printing and distribution 18. News stories can be transmitted up to the last 

minute, improving time-to-market and allowing editors retailers to make changes based on late-breaking news. Some 
commercial solutions exist that cover to some extent the introduction of CSCW system in a newspaper organization. In most 
cases newspaper organizations have partially implement CSCW systems. This is caused by the fact that there are always some 
older computer systems installed that are not compatible with the introduced CSCW system, but are still in use. The solution to 
this problem is the introduction of customized CSCW that will not create such problems when introduced to newspaper 
organizations.
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