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The documentation archive is an important base of accumulated knowledge and development of
a company engaged in project activities. Given that the archive has diverse functions, it is quite dif-
ficult to organize clear work on structured storage, ensuring reliability of storage, confidentiality and
differentiation of access rights, tracking the history of changes to documents, quick and easy search.
Therefore, the article pays particular attention to solving the problem of improving the information
system of an electronic archive of an enterprise.

To solve the indicated problem, within the framework of this article, the functional require-
ments to the electronic archive of the enterprise are identified, the compliance of the existing system
with the functional requirements is analyzed, measures are proposed to increase the efficiency of
managing the electronic archive of documents.

Based on the study of the electronic archive system of scientific and technical documentation
(STD), the analysis and modeling of the structure of the electronic archive are carried out. The struc-
ture of the organizational part of the electronic STD archive, which regulates the life cycle of
the document and the technical part responsible for the storage of documentation, is revealed. In or-
der to improve the information system of the electronic archive of the enterprise, the models of busi-
ness processes “Information Support”, “Management of storage and receipt of information” were
built and the effectiveness of the developed models was evaluated.

A comparative analysis of typical solutions of the electronic archive system is presented, which
includes software products of the electronic archive STD: LOTSMAN: PLM Archive, STOR-M3
and TechnologiCS. As a result of the analysis, the correspondence of typical software products to
the constructed business process models according to the required functionality is shown and the op-
timal system of electronic STD archive for implementation at the enterprise is selected.

Keywords: information system, electronic archive, software products, scientific and technical
documentation, enterprise business processes, modeling.

Introduction

There are various methodologies for the effective management of an IT project. These methodolo-
gies determine the composition of the project participants, their roles, tasks and ways of interaction.
The features of an IT project include: changing the initial requirements for an IT project during
deve lopment, any of the project participants can be simultaneously involved in other IT projects, a high
risk of failure of an IT project, and rapid obsolescence of technologies used in IT projects. Despite
the fact that new management technologies are invented to improve the efficiency of IT project mana-
gement, they all have common features. One of them is maintaining and storing project documentation.
To realize the possibility of storing documentation, there are various systems. At large enterprises, these
are electronic document archive systems. The enterprise engaged in project activities, as a result, issues
a package of documents with a graphical representation of the models, structured text, scientific and
technical documentation, etc. The documentation archive is an important base of accumulated
knowledge and development of the organization. Since the archive has diverse functions, it is very diffi-
cult to organize clear work on structured storage, ensuring reliability of storage, confidentiality and dif-
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ferentiation of access rights, tracking the history of document changes, and quick and convenient search.
Therefore, the solution to the problem of organizing an electronic archive is relevant. Thus, the effec-
tiveness of working with electronic document systems directly affects the effectiveness of IT project
management, regardless of the chosen methodology. To solve the indicated problem within the frame-
work of this article it is necessary:

1) to identify the functional requirements for the electronic archive of the enterprise;

2) to analyze the compliance of the existing system with functional requirements;

3) we will offer measures to improve the efficiency of managing the electronic archive of docu-
ments.

Analysis of the electronic archive system of scientific and technical documentation

The electronic archive of scientific and technical documentation (STD) consists of two parts:
the organizational part, which regulates the life cycle of the document and the technical part, which is
responsible for the storage of documentation. The organizational part of the STD archive is a set of
orders and regulations for the interaction (exchange of information) of thematic units, standard control
and the archive throughout the development cycle of design, program and technical documentation.
The technical part is implemented as a Subversion (SVN) version control system server [1, 2].

The structure of the electronic archive is shown in Fig. 1.
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Fig. 1. The structure of the electronic archive

To organize an electronic archive on the electronic archive storage server, three sections are alloca-
ted — std, std work and rd. The software on the server that provides the archive has an authentication
mechanism by login and password, as well as channel encryption (HTTPS protocol). This mechanism
provides fixation of the time for making changes and the login used for this, and also allows you to track
the details of the changes made by comparing with previous versions of the file.

The name of the technical documentation files in the electronic archive has a strict format. This for-
mat includes: project identifier; decimal number characteristic; serial archive number; type of document;
file version number; file extension. The file name structure should be as shown in Fig. 2.

100 Bulletin of the South Ural State University. Ser. Computer Technologies, Automatic Control, Radio Electronics.
2019, vol. 19, no. 4, pp. 99-108



ModnoeemHas 10.B., Hadxxmudduroe A.M., CoeepweHcmeosaHue uHghopMayUoOHHOU cucmembl
OecsiHuykas J1.10., OecsiHuukut A.4. 3/1eKMpPOHHO20 apxuea npeonpusmus

ABCD 301445

R 015 sb . dwg

Fig. 2. An example of the structure of names of STD files in the archive

The responsibility for the correct construction of the structure of the transmitted documentation lies
with the developer. For automated assessment of the correctness of the transmitted data, software is im-
plemented that must be provided to all developers. Data is exported from the archive using an automa-
tion tool that allows you to complete the documentation by bypassing the links in the head directory
with the further construction of the necessary hierarchy of the complete set of documentation. An exam-
ple of the structure of the documentation provided in the archive is shown in Fig. 3.
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Fig. 3. An example of the documentation structure for the archive

To help you work with the electronic archive of documents, there is specially developed software
that facilitates checking the compliance of documents with regulations and transferring documents to
the archive. In the process of analyzing the existing system for organizing the electronic STD archive at
the enterprise, the following disadvantages were identified [3]:

- the life cycle of electronic documents is determined only by the regulations and orders of
the leadership, which increases the likelihood of error as a human factor in the process of creating and
maintaining documentation;

- extremely complex and confusing manual for using the system;

- lack of automatic distribution of notifications of interested parties about new documents;

- lack of control over the execution time of the stages of approval and approval of documents;

- when a user is denied access to documents, they do not automatically disappear from the local
user repository;

- due to the copying of documents between folders, the history of documentation approvals is di-
vided into different parts;

— lack of built-in support for directories;

- lack of verification of completeness of documents.
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Practice shows that the amount of accumulated information is about one hundred thousand docu-
ments and this figure is increasing every day. The influence of the identified shortcomings causes nega-
tive consequences expressed in the employees' mistakes when creating and maintaining documents, dis-
rupting the processing of documents, gaining unauthorized access to information, providing outdated
documents to interested parties, the result of which is unnecessary time and money. Due to the afore-
mentioned shortcomings, it was decided to consider alternative ready-made solutions of the electronic
archive system of scientific and technical documentation for implementation [4; 5].

Description of the TO-BE functional model of the relevant business processes. As a result of
the analysis of the AS-IS system and determination of its shortcomings, the TO-BE model was deve-
loped, shown in Fig. 4-5.

Table 1 shows a comparative analysis of the AS-IS and TO-BE models.

Table 1
Function AS-IS | TO-BE
Ability to store documents Supported
The ability to easily and quickly Search by title and content of | You can search by name, con-
search for documents the document is possible tent, type, related documents
Versioning of documents, the ability | There is a difficulty viewing Fully supported
to view the history of documents and |the full history of the document
projects
Possibility of flexible adjustment of |Configured exclusively by Ability to automatically con-
the document life cycle — document |internal regulations figure the document route
routing
Differentiation of access rights The ability to obtain previous | Fully supported
between users versions of a document, even if
there is no access to it
Ability to notify user about changes | Absent Fully supported
Control over the execution of docu- | Absent Fully supported
ment processing
Maintenance and use of electronic | Absent Fully supported
directories
Checking the completeness of docu- |Performed using specially de- | Fully supported
ments veloped software
Making report Absent Project and document reports
supported
Integration with other systems Supported
Digital Signature Support Absent | Fully supported

Based on the AS-IS model and the requirements for the TO-BE model, we can draw intermediate
conclusions that the existing system does not meet all the necessary requirements for quick and conve-
nient search, the ability to view the history of documents and projects, flexible configuration of docu-
ment routes, differentiation of access rights, lack of access notifications to users, control over the execu-
tion of document processing, the lack of directories, the lack of reports and the absence of an digital sig-
nature. The solution to this problem is to replace the existing system [6].

The introduction of the TO-BE model will allow eliminating the mistakes of employees when creating
and maintaining documents, speeding up access to information, viewing the history of documents and
projects, adjusting document routes, controlling the timing of processing documents, eliminating unau-
thorized access to information, notifying users of changes, and providing interested parties with relevant
information the documentation. To replace the existing system, we consider the main characteristics of
several systems of the electronic archive of scientific and technical documentation [7].

Comparative analysis of typical solutions of the electronic archive system. Typical software prod-
ucts of the electronic STD archive are: LOTSMAN: PLM Archive, STOR-M3 and TechnologiCS. Let’s
compare typical information systems for the correspondence of the constructed TO-BE model with
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the required functionality: the ability to store documents, the ability to easily and quickly search
for documents, the versioning of documents, the ability to view the history of documents and projects,
the ability to flexibly configure the document life cycle, differentiation of access rights between users,
the ability to notify the user about changes in the system, monitoring the execution of document pro-
cessing, maintaining and using electronic directories, about ERKA completeness of documents, repor-
ting, integration with other systems, with digital signatures.

We will carry out a comparative functional analysis of the considered systems based on certain re-
quirements in the TO-BE model. The result of this analysis should be the choice of the most suitable
system for implementation in the enterprise. The results of the analysis are presented in Table 2.

Table 2
. LOTSMAN: .
Function PLM Archive STOR-M3 TechnologiCS
Ability to store documents + + +
The ability to easily and quickly search
+ + +
for documents
Versioning of documents, the ability to view | +/— (no project
; : : + +
the history of documents and projects history)
Possibility of flexible adjustment of
. . + + +
the document life cycle — document routing
Differentiation of access rights between +/— (predefined n n
users roles)
Ability to notify user about changes + + +
Control over the execution of document B n n
processing
Maintenance and use of electronic directories + + +
Checking the completeness of documents + + +
Making report + + +
Integration with other systems + + +
Digital Signature Support + + +

As a result of a comparative analysis of typical systems according to functional requirements,
the TechnologiCS system was selected for implementation. TechnologiCS information system meets
the requirements of the TO-BE process since allows you to: store documents, simple and quick search of
documents, store different versions of documents and projects, view the history of documents and pro-
jects, flexibly configure the life cycle of documents, delimit access rights between users, notify users of
changes, control document processing, use electronic directories, check the complexity of the docu-
ments, prepare reports, integrate data with other systems, sign documents with an electronic digital sig-
nature.

Conclusions

In conclusion, we note that the introduction of automated electronic archive systems is not only
a way to optimize the internal processes of the enterprise, but also a significant advantage in a competi-
tive environment. Quick, timely obtaining of up-to-date knowledge in the form of developments from
the archive accelerates the work of the enterprise and allows you to stay ahead of the competition when
making operational and strategic decisions.

In the course of solving the problem of improving the electronic archive system of the enterprise,
the following results were obtained.

1. The requirements for the electronic archive system of the enterprise are analyzed:

- the ability to store documents;

- the ability to easily and quickly search for documents;

- versioning of documents, the ability to view the history of documents and projects;

- the ability to flexibly configure the life cycle of a document;
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- differentiation of access rights between users;

- the ability to notify the user of changes;

- control over the execution of document processing;

- maintaining and using electronic directories;

- verification of completeness of documents;

- reporting;

- integration with other systems;

- support for digital signature.

2. Identified inconsistencies of the current system with the necessary functional requirements:

- the life cycle of electronic documents is determined only by the regulations and orders of mana-
gement;

- extremely complex and confusing manual for using the system;

- lack of automatic distribution of notifications of interested parties about new documents;

- lack of control over the execution time of the stages of approval and approval of documents;

- when a user is denied access to documents, they do not automatically disappear from the local
user repository;

- due to the copying of documents between folders, the history of documentation approvals is di-
vided into different parts;

— lack of built-in support for directories;

- lack of verification of completeness of documents.

3. The optimal system of TechnologiCS electronic archive has been determined, the implementation
of which in the enterprise will allow:

- reduce the cost of processing documents;

- increase the efficiency of an electronic archive employee by reducing the employee’s working
time for processing documents;

- increase the speed of processing documents through the use of directories and reduce the pro-
cessing time of documents;

- accelerate access to information and search for documents;

- improve the skills of archive employees;

- optimize the routes of electronic documents in the archive;

- establish process control;

- notify users of system changes;

- simplify the process of working with documents.
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COBEPLUEHCTBOBAHUE MH®OPMALMOHHOWU CUCTEMBI
ANEKTPOHHOI'O APXUBA NPEONPUATUA
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ApXUB JOKYMEHTAINH SIBIIIETCS BaKHOW 0a301 HAKOIUIEHHBIX 3HAHWK U pa3pabOTOK MpeArpH-
SITUS, 3aHUMAIOIIETOCS TPOEKTHON JIEATEIBHOCTIO. YUUTHIBAs, YTO apXHB 00JajaeT MHOroo0pas-
HBIMH (YHKIHUSMH, JOCTaTOYHO CJIO)KHO OPraHM30BAaTh YETKYIO paboTy MO CTPYKTypHpPOBAHHOMY
XpaHEHHIO, 00ECTICYeHUI0 HAlIe)KHOCTH XPaHECHUs, KOHQUACHINAILHOCTH U pa3rpaHUuCHHIO TIpaB
JIOCTYIA, OTCJIC)KUBAHHIO NCTOPUHM M3MEHEHHUS TOKYMEHTOB, OBICTpOMY M ynoOHOMY moucky. Ilo-
3TOMY B CTaTbe 0c000€ 3HAYCHHUE YJEJIICHO PEIICHHIO IMPOOJIEMBI 110 COBEPIICHCTBOBaHMIO MH(OP-
MAaIIOHHON CHCTEMBI 3JIEKTPOHHOIO apXHUBA NPEANPUSITHS.

Jis periennss 0003HAYEHHOHM MpoOIeMBbl B paMKaxX JaHHOW CTAThbH BBISBIICHBI (PyHKIMOHAIb-
HBIE TPEOOBAHMS K AJICKTPOHHOMY apXWBY IPEATPHUATHS, NPOAHATH3UPOBAHO COOTBETCTBHE CYIIE-
CTBYIOIIEH CHCTEMBI (PYHKIIMOHANIBHEIM TPEOOBAHUAM, MPEI0KEHBI MEPOTIPUATHUS 110 MOBHIICHHIO
3¢ PEKTUBHOCTH YIPABIICHHUS 3JIEKTPOHHBIM aPXHBOM JJOKYMEHTOB.

Ha ocHoBe ncciiemoBaHusI CHCTEMBI 3JEKTPOHHOTO apXHWBa HAYYHO-TEXHHYECKOM JOKyMEHTa-
uun (HT/]) mpoBemeH aHamu3 M MOJEIHMPOBAaHHE CTPYKTYPHI 3JIEKTPOHHOTO apxuBa. BrIsBieHa
CTPYKTypa OpraHM3allMOHHOMN YacTu 3nekTpoHHOro apxusa HT/I, pernamentupyromas >Ku3HEHHBIN
LUKT JOKYMEHTa W TEXHWYECKOH YacTH, OTBEYAIOIIAs 3a XpaHEeHHe JOoKyMeHTaruu. C Lenbio co-
BEPLICHCTBOBAHUS HWH(MOPMAIIMOHHONW CHCTEMBI JJIEKTPOHHOTO apXHMBa HPEANPHUSTHS IHOCTPOCHEI
Mojenu Ou3Hec-mponeccoB «MupopmannonHoe obecreuenue», «YnpaBieHHEe XpaHCHUEM U TOTY-
YeHHeM MH(OPMAIN» U ITPOBEICHa OlleHKa 3((heKTHBHOCTH pa3pabOTaHHBIX MOAETIEH.

IIpencraBneH CpaBHUTEIbHBII aHAIU3 TUIOBBIX PEHICHUI CUCTEMBI DJIEKTPOHHOTO apXuBa, K
KOTOPBIM OTHECEHBI IPOTrpaMMHBIEe IPOAYKTHI dnekTpoHHoro apxusa HT/I: JJOLIMAH:PLM Apxus,
STOR-M3 n TechnologiCS. B pesynbraTe npoBeIeHHOTO aHalHM3a IMOKa3aHO COOTBETCTBHE THIIO-
BBIX IIPOTPAMMHBIX HPOTYKTOB MOCTPOCHHBIM MOJAESIM OM3HEC-TIPOIECCOB IO TpedyeMoMy (yHK-
LHOHAIY ¥ BBIOpaHa ONTHMAaJbHAs CHCTEMa IeKTpoHHOro apxusa HTJI mig BHeapeHUs Ha mpen-
MIPUATHH.

Kniouesvie cnosa: ungopmayuonnas cucmema, 31eKmMpOHHBIN APXUE, NPOSPAMMHbLIE NPOOYK-
Mbl, HAYYHO-MEXHUYECKAs OOKYMEHMayus, bUusHec-npoyeccol npeonpusmus, Mooeiuposanue.
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