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ACCESS TO THE TABULAR DATA OF THE MODULAR PROGRAM SYSTEM FROM THE INTERNET
A.A.Davlyatov, R.N.Shakirov
Institute of Engineering Science UB RAS
raul@imach.uran.ru
The one of the development stages of an Internet-version of a modular program system is examined here – implementation of access to tabular data. The features of the program systems porting to Internet are described and possible variants of the implementations are discussed here. The new possibilities of the modular program systems are discovered in area of training support complexes.
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Introduction
Tables are one of the most convenient ways of a data representation. This way presents at all modern software environment operating the big data sets. The program system (further - PS) of type DISСO is not an exception. Here the tables frequently encountered in practice of a CAD are used, including the tables for input of instructions and the tables for input of a finite set of parameters.
Access organization to tabular data of the modular PS of type DISCO from the Internet is one of the tasks of development of an Internet-version of the aforementioned PS. The task of conversion of problem windows and library windows of the program system to the HTML-format, in detail is discussed in [1]. The tables and the questions of their portation to Internet will be examined here.
1. The tables of the modular program system of type DISCO
1.1. The general tables. The first type of tables in PS DISCO can have variable or fixed quantity of rows and columns (tables can be opened from the right, from below or both from the right and from below). For each column the way of input of values is set: either direct keyboard input or a choice from the predetermined set of values. Also such tables may contain information columns, values in which are not authorized to be changed. These values are formed with the help of  the problem modules (external programs) of PS.
1.2. The parameter tables. The parameter tables are the special type of tables intended for input of parameters, either controlling operation of the problem modules or describing the objects of the instrumental database. The parameter tables contain the names of parameters and their values. Data, which are extracted from the parameter tables, represent pairs of the name of the parameter and its value.
Appearance of the tables of both types after porting to the Internet is represented on fig. 1.
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Fig. 1. The general table and the parameter table in the Internet.
1.3. The internal form of the tables. Each table is described by two files: the file with description of format of the table and the file with data [2]. The internal form of the tables is created on tabular grammar as the text in which each line contains comma separated units. The format of the table contains the information about vertical and horizontal graphs, openness of the table from the right or from below, the tags of hiding columns, selection of rows and columns, in which data can be placed (automated or from the keyboard), and also the predetermined sets of values.
2. The technology of porting of the program system in new environment
The problem of possible porting to other platform should be thought over at a stage of PS creation. The coding principles of creation cross-platform PS permitting to minimize repeated coding is told in detail in [2]. The concept of formalized functional description (FD) of PS is inducted. FD of PS is used for a description of PS objects without binding to determined software environment [3]. The FD interpreter is created for use the PS on a target platform.
The new interpreter of PS functional description is necessary for porting of the modular PS to Internet. Possibility of functioning of problem units is also necessary.
The approach used for porting of the formalized descriptions of the PS dialog boxes [1], namely - construction of the FD converter to hypertext markup language, in this case is not obviously possible, just because of the possibility of data editing.
There are several tested schemes for remote user operations with data in Internet. Indisputably, the most widespread way is CGI interface. Also implementations in the form of Java-applets, ActiveX-objects or ISAPI interface using are possible. We have selected CGI for implementation of data access. This interface is supported by the majority of widespread HTTP-servers, it is simple enough, and it submits the choice of language for data access procedures. The libraries are created for many programming languages simplifying the creation of CGI-applications.
At choice of programming language were considered Perl [4] and C/C++ [5]. Both have some advantages and some lacks. Taking into account that many DISCO PS modules are written on C/C++, this languages family has been selected for creation of the CGI-application. About other factors, such as efficiency, convenience of programming and correction of programs, speed of operation, protectability of programming errors it is possible to argue for a long time. Otherwise there would be no such huge quantity of programs written either on Perl or on C/C++.
Thus, Internet-version of PS additionally includes an http-server, a CGI-gateway, and Internet browser (fig. 2).
The main demands to a CGI-gateway are the following: 
1. It is necessary to determine the form of data presentation, in which appeal is occurs: tabular or text;
2. It is necessary to generate a table in HTML format for tabular presentation; 
3. It is necessary to display data as text for text presentation;
4. The possibility of data change either in text or in a tabular form and saving of these changes in a source file should be realized;
5. The generated HTML-interface should correspond to original interface as far as it is possible.
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Fig. 2. The structure of the Internet-version PS.
However one cannot do with a CGI-gateway only. Auxiliary facilities on the client side are necessary too. The usage of a browser scripting language in realization of such facilities is optimal. The most popular scripting languages are VBScript and JavaScript. The second language looks more preferably by virtue of greater prevalence and closeness to syntax C++. However here we face with the problems of portability described in [2]. In different browsers different object-event models of operation are implemented (in part, which is beyond the standard). The standard objects and the sets of events are not obviously sufficient. Moreover browser scripting languages are carrying functions of human-machine interaction. I.e. there is no way to leave risk of incorrect choice.
Under existing conditions we prefer the most widespread model for today, namely - Internet Explorer. We lose the users working on a distinct from Windows operating system and with distinct from Internet Explorer browser. However, if a user is really interested in the remote working with PS, he should not have problems with searching for suitable terminal. In overwhelming majority of organizations Windows and Internet Explorer is used. The possibility of support the users working with the other platforms will appear when necessary extensions appear in the browser scripting languages.
3. New possibilities of using DISCO PS
The modular PS DISCO was used at Ural State Technical University at physicotechnical faculty for training students on CAD discipline. Such usage assumed permanent support of PS on computers used for practical studies.
Support included:
1. Periodical installations of the system (their reason can be limitation of a disk space, for example);
2. Configuring of an operation system, required by PS;
3. An antiviral control of the PS files on educational computers;
4. Support of PS database;
With advent of the Internet-version of DISCO PS all operation on educational computers is reduced to establishing an Internet connection. And all aforementioned functions need to be done at one computer only, which physically can be placed in any convenient location with an Internet access. This approach to training methodical complexes (DISCO PS appears here as the training methodical complex) allows essentially decrease support expenses.
Another PS of similar type is SOVET. It is applied to construction of blast-furnace master simulators. The simulator is used for training and testing personnel controlling blast-furnace modes. SOVET PS admits the declaration polysemantic logics with arbitrary symbolics for the description of blast-furnace models [6]. The table’s editor in SOVET PS is used for creation of tabular functions.
With porting of SOVET PS in the Internet it gains the same properties, as DISCO PS. Besides expenses for support lowering, employees, who dealing with design of simulators, receive possibility of fast access to PS from plant. This can considerably speed up the design process.
Conclusion
Thus, two gateways are required for us to access the tabular data of modular PS such as DISCO from the Internet: one on the client side as event processing scripts and the second on the side where PS data are situated. That is, actually, we have divided the interpreter of functional description of PS on two parts - server and client.
In general, implementation of client-server interaction with the help of gateway applications assumes the greater independence of these parts from communication data system. If communication data system changes then only gateways that interact with this system should be modified. The client and the server should not depend on this environment. However actually this is not the case absolutely. In our case a client part is the browser with loaded HTML-page. At the same time the HTML-page at some level of abstraction is a part of the environment of data transfer. Therefore such change of the environment of data transfer as format change of interaction of WEB-server and a browser will inevitably entail change of the client code. Thus, the CGI-gateway generating HTML-pages will be changed. The kernel of the modular system will keep the initial form. This approach to porting of PS allows minimizing expenses for possible new subsequent carries.
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