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Abstract The growing demand of the Commission of the European Communities ŽCEC. for rapid document exchange across Europe came to the development of the ‘Committee Support System’ ŽCSS.. This office system and compatible applications are now available on most of the popular low-cost computers, such as PCs, minis and micros. Way back an initiative of the CEC founded the basis for developing the powerful CSS. CSS thereby has been designed to match the international standardization activities of the ISO, the CCITT and subgroups of the CEC within the area of information and communications technologies w1᎐3x. This approach now provides a universal office application that is especially suitable for document handling, processing and exchange throughout Europe. CSS is an upward compatible application system that puts the idea of less paper offices into life. The functionality provided to the CSS users covers the needs in each office. The greatest advantage of this system can be found in its communication capabilities. Thus, the electronic office system can be applied for local affairs as well as for document distribution w4x. 䊚 1999 Elsevier Science B.V. All rights reserved. Keywords: interfaces



International standards; Document exchange; Electronic mailing; Integrated office systems; User



1. Introduction CSS and office systems in general need to take three aspects into account. The office to be emulated by tile application and the state of the art technology form the basis for the system design. In order to implement Open Systems w5x international standards from the considered area of ap夽



Originally published in Computer Standards and Interfaces, volume 8 Ž1988., pages 57᎐66. Copyright of original article: 0920-5489r88r$3.50 䊚 1988, Elsevier Science Publishers B.V. ŽNorth-Holland.. All rights reserved.



plication need to be added to the outlined approach. 1.1. The technology en¨ ironment Communications technology is currently undergoing a transition process primarily due to the advance of PCs. Furthermore, office systems are to become operated by people without any particular technical qualification. Facing today’s communication technology, interconnections to various networks are to be provided by one office system, and these networks must be accessible through a unique interface.
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In other words: open multifunctional workstations are required. They must at least cover the three aspects in the point list below. 1. Access to the full array of functions through a single integrated interface. 2. Easy to move across applications. 3. Use of different communication services and networks.



that are covered by the standardization bodies now. For international compatibility reasons these standards need to be integrated into modern office automation systems. Open Systems can only be implemented if all relevant standards concerning communications as well as document manipulation, presentation and representation w6x are taken into account. 1.4. Characteristics of CSS



1.2. The office en¨ ironment An office in this context is to be understood as the environment in which certain business goals are to be achieved. The key ingredients in such offices are people and their knowledge and heuristics. Thus, the human is the central aspect. Reducing the amount of human intervention would mean to remove a level of intelligence and flexibility. As a consequence, office automation cannot be meant to replace employees but it may provide support in performing their jobs by giving technical assistance. This paper elaborates on the requirements in office systems and presents one approach to meeting them. The CSS goal is to provide an office system based on natural job tracking. Nevertheless, one should keep in mind that it is always difficult to design the office system because there is a great variety of interests in this area. No two offices are alike, problems are always different. 1.3. The standards en¨ ironment During the last years communication standards no longer focused on the requirements for transferring single characters and character streams. The necessity to introduce rules for secure document transfer became very clear. The demands from the area of office applications lead to document architecture definitions w3x where the logical document structure is separated from the final layout. Character repertoires, facsimile information codings, keyboard layout specification and control sequences for driving a display are other areas



Two aspects need to be considered when specifying the characteristics of a system: its design criteria and the provided functionality. Concerning CSS the design was based on the requirements of the Commission, i.e. the following requirements have been considered: 䢇 䢇



䢇



䢇



䢇



Office systems are meant for widespread use. Office systems are to support all kinds of clerical jobs w7,8x. CSS focuses on a functional kernel. CSS is to support members of committees, institutions and administrations that work distributed from each other, e.g. in different buildings, towns or countries. CSS shall be considered as the smallest and yet useful subset of any MHS-based electronic office system w9᎐11x. Therefore, it shall match the question ‘What do you really need?’ rather than ‘What would you like?’ CSS matches all international standards in the area of office applications and communications. Therefore, it shall be upward compatible to MHSrODA as well.



The objectives associated with CSS were that it should become a catalyst that accelerates the process of introducing standards into the design of advanced products of the office, administration, text and communications area. In addition, CSS was meant to speed up the process of learning about the potentials of these new information technologies Žin broad groups of population.. A brief survey on the functionality provided by CSS shows the power of the system. CSS provides assistance in a variety of office procedures, such as



J. Hahn r Computer Standards & Interfaces 20 (1999) 231᎐241



creating, editing and handling multi-lingual documents; sending documents to single persons or all members of a group; fetching documents from users of CSS-like systems; filing of documents in a well-structured store and administrating this archive; and performing all authentication procedures that are necessary in an office.



䢇



䢇



䢇



䢇



䢇



1.5. Products co¨ ering the CSS ideas Ingredients of innovations are given by evolutions to old requirements and by applying advances in technology on the old requirements. This statement holds for the CSS ideas as well. By now two reimplementations according to the CSS architecture w12x are available. While CSS is the outcome of a project between the CEC and ICL E.I. which TELES joined as a subcontractor of ICL, the reimplementations ᎏ called RUNNER ŽICL. and POEM 1 ᎏ are available as fully supported products. POEM as well as RUNNER provide the same functionality as CSS but they have a more intuitive command language. Add-on functions are only available for POEM. POEM, the most advanced of the systems mentioned, already integrates powerful mechanisms like document transfer applying MHS ŽX.400. protocols and handling of mixed-mode documents. 2. The user model in offices The model an application shall be based upon is the most important design decision to be made. Especially in office applications a user model that is as close as possible to the user’s view of his



1



POEM is being marketed by the TELES GmbH. It has been implemented by the ISOFT ᎏ Rene ´ Borrmann, Jorg ¨ Hahn, Thomas Junge, Bernhard Konig, Ralf Modic, Jens ¨ Salewski, Kai Zingler ᎏ in cooperation with TELES and the group of Prof. Dr.-Ing. Schindler at the TU Berlin.
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well-known office environment and work procedures is necessary. Only if this abstract model w13x is mapped onto the implementation the designed software package may find wide acceptance among the users. The goal of CSS has always been to support the work in all offices. Thus, the system had to be very general in its nature. So comes, that special activities, e.g. calculations for book-keeping purposes, could not be taken into consideration. The user model developed within the CSS project is the personal environment of an office worker ᎏ his desk and everything that belongs to it Žsee Fig. 1.. The most important component in this environment is the desk itself. The clerk puts all papers he needs to work out on a particular part of his desk. By applying some kind of tool he prepares and or modifies the original document. Documents are the objects of interest. In an office such objects may be created, modified, revised, stored, distributed, received,... This gets us to the other components of the discussed office model. The filing cabinet is some kind of structured storage where documents are kept to allow later reviewing. Somehow everyone performing a clerical job ᎏ no difference whether he works in a low or a high office configuration 2 ᎏ separates his actual work from documents he has just received and others that are completed and waiting to be sent somewhere. Thus, an intray and an outtray are commonly applied. Considering another level of office work, cooperation with colleagues that might be involved in the completion of some task becomes necessary. To achieve that goal interpersonal communications are necessary. But this does not satisfy all needs since one cannot reach a great number of people with that method. Thus, some notice board holding information of general interest can be found in most offices. Employees may



These terms are defined in w14x as follows. High configuration: all members work at the same time at the same place. Low configuration: members of a work unit are dispersed; all working remotely from the office and not necessarily at the same time. 2
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Fig. 1. The user model.



put messages on this board or read what is presented there. Everybody should be familiar with the procedures performed in this environment w7x. Therefore, a discussion of these paper-based procedures is omitted here. The following chapters concentrate on the CSS system as it has been designed to match the basic office requirements. Some demands to be fulfilled by the application system are: 䢇 䢇



䢇



integration of variants in national languages; user-friendliness achieved by means of 䢇 natural language commands, 䢇 natural job tracking, 䢇 extensive help functionality; flexibility in using the system.



3. Implementing the model Mapping the outlined model onto the surface of a computing system, a variety of aspects, such as the user interface design, need to be handled. This chapter outlines how the office model has been implemented in CSS. The judgement whether CSS is an appropriate way to realize this office environment is left to the reader. 3.1. The CSS man᎐machine interface Simply providing the full array of functions does not make a system suitable for flexible and wide-range applications by users that have no



experience in computer systems. The key term in this context is user-friendliness; understood as easy access to all provided functions and simple Žbut controlled. system management. CSS provides a user-friendly man᎐machine interface w15x which is based on natural language command input. Thereby, CSS is easy to learn by each user. Whenever somebody needs to ask another user how to do something he will certainly build a sentence that is very much like the command: ‘Excuse me, but how do I send the document meeting-results to Marian?’ ‘ Just type: send document meeting-results to user Marian’ If the user is already familiar with CSS he will certainly find this way of command input too lengthy. For such users CSS provides the opportunity to use command abbre¨ iations. Words may be abbreviated any way the user likes it ᎏ the only assumption made by the system is that the first given letter is the first letter of a word w16x. In order to provide an office application system for the European requirements, i.e. without regarding national borders, the system should handle all official languages within the European Community, e.g. 12 languages at least. CSS can work in any one of these languages. The initial working language nevertheless needs to be determined by the ‘user list’ of this system. Then the language can be switched by a specific command ᎏ even within one session.
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Beside the natural language commands CSS may also be adopted to support menus. Since the space on the screen is physically limited menus will depend on the semantics of a specific application. Just as in ordinary offices Žsee chapter 2. each CSS user is provided with his own workplace. This workplace consists of an intray, an outtray, a kind of filing cabinet Žcalled store) and a Žvirtual. desk. A common store where everybody may place messages of general interest is added to this environment. All these components are reflected by the screen of the CSS machine nicely. Some status information concerning the system is always visible on the user display. The content of the store and the common store will only be displayed on request because they are not needed during normal operations. The intray and the out-tray are represented by counters shown in the status area. These counters model the heap of paper placed in those trays. ŽWhenever the user needs detailed information he has to scan through the documents that are located in this part of the data set.. Directly below the status area is the display area. The display area is used to present all sys-



Fig. 2. Display layout.
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tem responses to the user actions. Thus, it holds document contents, lists or error and help messages. Messages are displayed in a dynamically handled part at the bottom of the display area. In case of lengthy messages this area may overlap the actual output of some previous command. See Fig. 2. The command input and the command echo in its expanded form Žin case abbreviations were used. are shown in the very bottom part of the screen. This models the actual place where the user invokes operations on his data set. In addition the designer needs to take into account that user groups without knowledge in the computer area have not built their own strategies for approaching such systems yet. Thus, they have to be educated carefully. An integrated concept covering the introduction and training must be accomplished by two means: lectures and extensive help functionally within the application system. The nicest way to achieve this goal is to help them around all problems, and not to let users come into error situations. The help mechanisms that are provided by CSS match this requirement. Whenever the user types a question mark or if an unexpected input is received by the CSS application he will be prompted with all admissible continuations of the actual command. A request for explicit confirmation of dangerous operations helps to prevent the user from events which might not match his understanding of certain commands. When deleting a document, for instance, the user is asked to confirm the action ‘delete’ on the specified document name. Alternative replies are ‘yes’, ‘no’, ‘on request’ and ‘help’. In case ‘on request’ is selected CSS will ask for each single document of the actual document reference to be confirmed. ‘Help’ will abort the command execution and the online manual information which is related to the invoked command will be displayed. Of course, an online manual can be requested directly, too. In this case the user just invokes the help command, possibly specifying the considered command as a parameter. He will get the complete information about this command, its syntax and semantics.
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3.2. Filing documents



3.3. Document presentation and representation



The command input is just one of the important points that may make a user interface acceptable for a certain kind of procedure. Storage and retrieval of documents are tasks within the office environment that take a lot of time. Thus, a well-structured archive w17x is demanded for efficient work with a document handling system. CSS implies the same structuring mechanisms on the store, the common store, the intray and outtray. Thereby, the user can use the same access procedures on all parts of the data set. Of course, this structure is oriented at the grouping criteria applied in paper-based offices. A portfolio usually holds several documents which have an overall topic. Considering the CSS document store, documents can be collected into groups and an arbitrary number of groups may be represented by a superior group. Within these limits a CSS user may impose any grouping criteria on his set of documents. He can choose any combination of a number of documents, groups or documents and groups to be assembled. See Fig. 3. After a document name has been declared, an alias name may be added. This alias name serves for accessing the same document content by a different name. Introducing a subject to a document will clarify the last uncertainties about the nature of a document. So each user can identify the meaning of a document that is located somewhere in a CSS user’s store.



CSS provides a text editor that is capable to handle multi-lingual documents on the base of the Teletex document formats and character repertoires. The character codings obviously have to conform to these commonly used standards w18᎐20x as well. Working on standardized document formats and character set, where ISO 2022 w21x is applied to extend the 7-bit coded character set, a variety of editing commands can be executed. The editing capabilities of the editor cover ordinary text input, which is usually performed in an overwrite mode, insertion, deletion and tabulator settings to formatting functions like margin settings, rendition styles and adjusting. Thus, the provided functionality allows comfortable document preparation within CSS although the editor cannot compete with a word processing system. All those functions are activated by function key combinations. The mapping of functions onto function keys is given by mnemonical associations. Summarizing the ad¨ antages of this ISO 2022 editor: 䢇



䢇



䢇



䢇



Fig. 3. The document storage.



the possibility to generate high-quality documents based on the extensive character set defined in the Teletex standards, i.e. alphanumeric characters, Greek, table drawings, renditions, etc.; the ability to merge different languages in one document; the use of standardized document formats only; and suitability of the editor for all screens and keyboards by means of filter processes.



The design of CSS allows different editors to be integrated into the system. In that case filter processes are applied to transform the created text into standardized document formats. These filter processes can be found throughout the CSS code since the same conversions needed here are necessary within the communications area. When storing a document its format and character repertoire are kept in the control section that goes along with each document. This ap-
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proach makes the integration of more dedicated editors, e.g. a T.73 editor as in POEM, very easy. Handling different kinds of documents, i.e. one according to the recommendation T.73 w22x and others conforming to CCITT T.61 w18x, makes no difference to the user. The POEM system, for example, will find out the appropriate editor and provides the user with a viewing of an editor that is suitable for handling the actual type of document. All editors that are integrated into the CSS compatible systems up to now will provide the user with the same basic editing functions. Of course, specific functions for editing mixed-mode documents are available too. The T.73 editor allows to mix text and graphicrpicture information within one document. Thereby, 32 blocks which are either declared to be opaque or transparent may he created on one page. Any of these blocks may overlap another but each block can only contain a picture or text. This special purpose editor carries on with one of the CSS ideas ᎏ trying to give the user complete freedom in selecting operations. The T.73 editor leaves the choice of the command language up to the user: he may either use function keys or a menu-driven interface or he may type his editing commands in natural language. 3.4. Document exchange Office systems are no longer used to prepare and print text only. The office automation approach has stimulated the demand for document exchange features within such systems. And indeed, communications form an essential part of every-day’s work. Supporting the tasks known from paper-based offices means to integrate powerful document exchange facilities into CSS. The goal of CSS was to enable rapid document exchange with all partners throughout Europe, and so a wide-area network ŽWAN. had to be taken as the major communication medium. CSS basically uses the picket-switched network ᎏ X.25 w23x ᎏ and applies a Teletex protocol
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Fig. 4. Communications using CSS.



w24x on top of it. Thus, document-oriented data transfer is supported on the base of services that are commonly accepted ᎏ at least in Europe. In addition direct connections to remote systems can be installed via an X.3rX.28rX.29 PAD that is integrated into the CSS system. And of course, documents can he exchanged with computers that are physically connected to the machine that hosts the CSS application software. Speaking about access to various communication services the interworking capabilities of CSS need to be pointed out. Communications with systems of the same type have already been possible a long time ago. The new aspect in CSS is to allow very efficient use of its communication component. Since a variety of communication services is supported by the system, interworking with other Open Systems, e.g. pure Teletex stations, becomes possible. Interworking in terms of efficiency means that more office systems can be reached directly. The more systems one can reach, the more efficient is the use of CSS. The CSS upgrade POEM already integrates the MHS
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philosophies according to the X.400 series of the CCITT 3 w25x. See Fig. 4. This dedicated communication component needs to be accessed by the user. The declared goal of CSS has been to stay as simple as possible and to do natural job tracking as far as possible. Document exchange therefore is initiated by the user through the same interface that allows document handling. Sending documents is to be considered like normal distribution of letters. The document to be sent is placed in the user’s outtray, and some other instance Žthe communication server, see next chapter. is responsible for correct delivery at the site of the specified recipient. After a confirmation of the communication partner has been received automatically deletes the send job from the outtray. This means that the document has been delivered all right and that the user does not need to look after it. Extending the communication capabilities to match even special situations in an office CSS introduced a fetch functionality. Which in our model would allow the user to take a document from the desk of his colleague ᎏ even if the latter is absent. This function allows CSS users to fetch documents, groups of documents or content tab les from th e store of an y oth er CSSrRUNNERrPOEM user ᎏ provided that appropriate access permissions are given. According to the model incoming documents will be stored in the user’s intray. The user may invoke a restricted set of operations that are provided for working on the store to handle documents he has received. These commands allow him to store the specified document from the intray, print, view or delete it. Completing the user model some administration information is required for managing the communication activities. In paper-based offices this information can be found in address registers and hand-written protocols on telephone charges, for example. Within CSS the administrative infor-



mation is kept in lists whereby each user has his own set of lists. In addition there are journals that record all communication activities for the whole CSS machine. Specifying a send message the CSS user refers to mnemonical names of recipients. These names will be expanded to user names, the communication service to be used and to the physical network address. A restriction in document exchange with CSS is that the user has to define his communication partners by creating an entry in his address list first. From then on he does not even need to mention which communication service is to be used; this information will be obtained from the address list. Especially big organizations require to send quite a number of copies to different places. CSS meets these needs by providing distribution list. Each user may define as many distribution lists as he considers necessary. Applying such a distribution list within a send command instead of specifying a single recipient serves for sending the named document to all members of the given distribution list. 3.5. The modules of CSS The implementation of the CSS had to match various requirements. Obviously, a highly modular software system is demanded to match the functionality requirements outlined above. Otherwise, adaptations to slightly different propositions, e.g. integrating a new communication service, would make extensive changes necessary. Basic ideas for dividing CSS into modules have been given in w12x. The strong demand for portability made CSSrRUNNERrPOEM run on all personal computers ŽXTsrATs., on minis and on micros as well. Portability of application systems always depends on the underlying operating system. Since the idea of the CEC concerning the CSS development has been to promote standards the chosen operating system is UNIX 4 or a UNIX derivative,



3



That means the MHS protocols are built into POEM. Thus, the machine that hosts POEM may cover the user agent and the message transfer agents as well.



4 UNIX is a registered trade mark of AT& T Bell Laboratories.
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respectively. The use of this operating system is increasing constantly, and its importance is somehow a tribute to the fact that UNIX interfaces have been subject of standardization activities for a long time w26x. The definition of modules has been derived from the user’s point of view w27x. Thus, a user interface handles input and output of the CSS system. The syntactical command analysis as it is performed here may force error messages to he displayed. In case the given command is syntactically correct a command interpreter performs the semantical analysis and activates special purpose modules. The approach using various small modules, whereby each of them executes a very specific task Že.g. an editor. allows easy extension of CSS. Beside the communication component we find that filters are an important ingredient in the CSS implementation. These filters are used for conversion purposes, and they occur nearly everywhere in this system w28x. Filters are required for keyboard input and display output as well as for document conversion during the communication process. The CSS communication component again is divided into two parts. One part handles the CSS application protocol and the control page which is coded according to recommendation X.430 w1x. The second part is composed of various server modules where each of them is concerned with necessary adaptations to a specific communication service. See Fig. 5. 4. Integrating office devices There is a need to connect an electronic office system to the world of isolated devices as they are available in the office today, e.g. Telefax machines, character recognizers and word processors. The modularity and standardized documents formats in CSS allow easy adaptation to these devices. It seems quite natural to extend CSS or its compatibles with means to allow transfer of paper documents into the electronic environment w29x for the following reasons: 䢇



There will be no paper-less offices in the near
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Fig. 5. Implementation modules.



䢇



future. The maximum degree in office automation may be seen in less-paper configurations. The demand to provide access to all devices and procedures through one interface is obvious.



The implementation of such connections will perform the procedure that consists of three steps. Data is read from the external device via a physical interface connection. A protocol is applied to ensure correct data transfer to the CSS machine. Inside the CSS application filters will be applied to convert the incoming data stream into standardized document formats and character codings. Concerning the latter procedures the system designer runs into problems when trying to provide a solution that is suitable for all types of the considered device. There is no standard agreed among the producers of these devices. That means, that a specific data exchange protocol and a very special character conversion is to be performed.



240



J. Hahn r Computer Standards & Interfaces 20 (1999) 231᎐241



5. Future outlines An important aspect in CSS is its multivendor approach, at least from the end-user’s point of view. The user can run this software package on a great variety of different systems. This flexibility is enhanced by the communication facilities provided by CSS. CSS can be extended for access via the videotex network, i.e., using very cheap connections. The POEM system is already available on external videotex computers. CSSrRUNNERrPOEM can be upgraded w30x by a document circulation and tracing system w31x. By means of this application the document path through different instances can be predefined or traced if necessary. Meeting the anxiety of users who base their work completely on an electronic office system the maintenance aspect needs to be considered carefully. Unfortunately, the topic of remote error diagnostics and maintenance cannot be discussed here. Detailed information about remote analysis, installation and maintenance can be found in Ref. w32x. References w1x Draft Recommendations X.400᎐430, Message Handling Systems: System Model-Service Elements, Basic Service Elements and Optional User Facilities, Encoded Information Type Conversation Rules, Presentation Transfer Syntax and Notation, Message Transfer Layer, Interpersonal Messaging User Agent Layer, Access Protocol for Teletex Terminals, CCITT Brighton, 1983. w2x ISOrDP 8505r8506, Information Processing. Text Communication, Draft Proposal for Message Oriented Text interchange Systems, ISO, 1984. w3x ISOrDP 8613, Information Processing ᎏ Text and Office Systems ᎏ Document Structures, ISO, 1986. w4x S. Schindler et al., Communication Technology for MassBased Office Systems ᎏ The CSS Case Study, in Kruger, ¨ Spaniol ŽHrsg..: Kommunikation in Verteilten Systemen ŽBand II., Informatik Fachbericht, Springer, Berlin, Heidelberg, New York, 1985. w5x International Standard 7498, Information Processing Systems ᎏ Open Systems interconnection ᎏ Basic Reference Model, ISO, 1985. w6x U. Flasche, S. Schindler, Character Repertoires, Control Functions and Encodings for the Screen Mode Terminal ᎏ The State of international Standardization and Sug-
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