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Introduction

Importance of the problem. The issue of supplying inter module intercon-
nection of Internet-oriented systems with authentication means has been around
since the former appeared. At the same time ongoing hardware equipment, tele-
communication means enhancement leads to constant development of the newest
complex information computation systems for which recognized methods of study
often are not applicable.

In the last years web technologies have been rapidly developing. Web tech-
nologies are defined as a group of formats and technologies for multimedia docu-
ment transfer that are used in the largest digital information system World Wide
Web. This system is included in the global network Internet.

WWW is a distributed environment for various information resources infor-
mation sharing between which is possible only with web-technologies. In the last
years rapid development of Web made web technologies to be associated with the
Internet. Web technologies are applied in local networks and integrated multi-user
systems where they serve as a universal intermediate between various types of in-
formation resources.

As a result of synthesis of information systems and web technologies a new
class of system appeared and that is Internet oriented systems of data management.
Corporate document management systems are their special case. It appeared that
for systems of this class due to architecture that is different from common informa-
tion systems and due to appearing of new formats of data storage and means of in-
formation transfer, previous methods and means of study were not effective
enough. Thus the importance of the issue is explained by the necessity of improv-
ing inter module interaction of Internet oriented document management systems
and authentication means through improvement of technologies and development
tools.

The goal of this work is to develop models and methods of interconnection
between Internet oriented document management systems, which are a complex
combination of web servers, client applications and data management systems, and
means of authentication.

To reach this goal we should meet the following objectives:

1. Carry out a systematic task analyses of inter module interconnection of
Internet oriented document management systems and means of authentication.

2. To develop methods of analytic and imitation modeling and parameters
evaluation of Internet oriented document management systems which provide
computation of the main technical figures of the systems under study.

3. To present algorithm of interconnection of Internet oriented document
management systems and certificate storage on the base of client-server applica-
tion.

4. To develop software for user subsystem of modeling for distributed envi-
ronment parameters evaluation.

5. To project and realize component of inter module interconnection of digi-
tal document management system and user authentication means.

5



6. To develop specific software of client secure document management sub-
system within multidivisional higher education institution.

Scientific novelty of the study. The main results of the study that can be re-
garded as new are:

e analytic model of Internet document management system as a closed sto-
chastic mass service network with exponential-type service-time distribution which
has an opportunity to change the class of messages and take into account numerous
web servers and data base servers;

e software for study of Internet document management systems that is able
to identify software and hardware parameters and give evaluation of systems pa-
rameters in case of random service-time distribution;

e algorithm for Internet document management systems parameters evalua-
tion on the base of imitation modeling which takes into account parallel program-
ming of a request by Web application and BDSM server;

e algorithm for providing inter module interconnection of Internet document
management system and authentication means providing integration of document
storage with certificate repository components on the base of using client\server
database as component interface;

e special software of component specific document management system
which is characterized by invariance toward the system, software and hardware
platforms and load modes when functioning as part of corporate information envi-
ronment in multidivisional higher education institution.

Practical significance of the work. Practical significance of study results is
in development of component specific software of document management system
put into practice in Voronezh economic and legal Institute.

Components of mathware and software have been registered in Federal ser-
vice for supervision

in the sphere of science and education “Centre of Information Technologies
and Systems for Executive Power Authorities”.

Result realization and implementation. The main theoretical and practical
results of the study are realized as a complex of software for semi-natural modeling
and parameters evaluation of Internet document management system operating.
Implementation provides necessary level of accessibility to authentication means
during system functioning.

In the introduction the importance of the study is explained and study goals
and objectives are defined. Scientific novelty and practical significance of the re-
sults is given as well as data about testing and implementation of the study.

In the first chapter establishment and development of document supply
system in Russian Federation higher education is reviewed.

In _the second chapter analyses of problems associated with inter module
interconnection of Internet document management systems within interface and au-
thentication means is carried out. The lack of common ideology and general model
of Internet document management system in distributed multi-branch organizations
limits development of effective mathware and software projecting methods to the




large extent. This fact proves the importance of the study.

In the third chapter theoretical analyses is carried out as well as methods of
modeling and parameters evaluation of Internet document management systems are
developed.

In this chapter objective of developing modeling methods of Internet docu-
ment management systems is met.

To meet this objective analytic model of general Internet document man-
agement system is developed. This model presents a closed stochastic mass service
network with exponential-type service-time distribution. Its specific feature is that
it can change class of messages and take into account numerous web servers and
data base servers. Routes of information flow have been detected.

Then we provided algorithmic means for parameters evaluation of Internet
document management systems on the base of imitation modeling that is different
from parallel programming of a request by Web application and BDSM server.

Methods of semi-natural modeling of software and algorithm type have been
developed to provide detection of hardware and software resources parameters
which are constructive elements of real servers.

The last section of the second chapter is a summary of all the results of the
study as a complex method of parameter evaluation of Internet document manage-
ment system.

In the fourth chapter specific features of algorithmization of interconnec-
tion of Internet document management system modules and authentication means
are discussed. Main functions of client\server application are defined. It is shown
that we need at least two working places for these functions realization. They are
the working place of an administrator of a client\server application and working
place of a user.

It was identified that in order to exchange signed messages between various
client\server applications we need to transfer registered user certificates of one ap-
plication to another one.

Algorithmization of certificate storage in database was accomplished during
interconnection with client\server application. Algorithm was developed to provide
key generation of digital signature under inter module interconnection of Internet
system with further certificate registration.

Specifics of data exchange in the process of data uploading with the help of
an open key and digital signature verification have been studied. Methods that pro-
vide invariance of exchange procedures are proposed.

Specific features of information supply system of inter module interconnec-
tion of digital component document management are described.

For method application of using client\server application database as a tool
for interconnection of Internet document management system components and cer-
tificate repository components we developed basic data structures for storing certi-
ficated data. This makes the client part of an application independent from network
structure and domain user account.

The fifth chapter is devoted to description of special algorithm and soft-
ware that was realized in the process of work.
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Characteristic features of distributed document management system in
multi-branch higher education institution are defined. Realization of elements of
system modeling of user load is defined: collected statistics terminal, virtual
browser manager.

Results of projecting and realization of software component inter module in-
terconnection of digital document management system and user authentication
means are described. Specific features of realization of client subsystem are given.

In summary major results of the study are given.

The body text of the monograph is written in Russian.
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