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The article is devoted to the problem of design-
ing the Information system to management of
research and development in institutions at the
Academy of Educational Sciences of Ukraine on
the basis of the Internet, in particular the formula-
tion of requirements for information support of the
system and building a conceptual data model.
The relevance of the topic of the article is due to
the growing need to create information systems
aimed at addressing the issue of informatization
of management activities in the field of education.
The problem of construction of modern informa-
tion systems in education branch is an actual in
modern conditions of information of a society.
Today, using paper documentation of research
planning processes in NAES of Ukraine, it is
impossible to track changes in the information
contained in the documents; errors that inevitably
occur when creating documents are duplicated
in a number of subsequent documents created
on the basis of the original, documents and
errors are replicated. Implementation of “R&D
management” IS will create a single platform for
storing documents on research planning, edit the
document in one source with the subsequent
reflection of changes in all other documents that
reflect this information. Thus, there is a constant
updating, updating of information contained in
the documents. The use of such an approach to
the automation of research research and devel-
opment management will help increase their
efficiency, reduce financial costs and labor costs.
Optimization of costs for the implementation and
operation of the research and development man-
agement information system within the scientific
institution can and should be reduced by devel-
oping a quality strategy for automation and the
implementation of the optimal choice of system.
Key words: information system, R&D manage-
ment, conceptual model, portal, MS SharePoint
2010, electronic document management.

Cmammio rpucssdeHo npobsieMi  fpoexkmy-
BaHHS1 iHghopmayiliHoI cucmemMu MEHEXMEHMY
HayKoBUX O0C/iOXeHb y HayjoHasbHili akade-

Mii medazoaiyHux HayK YkpaiHu Ha 6asi Mepexi
IHmepHem, 30kpema (bOPMY/I0BaHHIO BUMO2
00 iHGhopmayiliHo2o 3abesneveHHsi cucmemu
ma OCHOBHUM acriekmam Mobyoosu KOHUer-
myasibHOI Modeni 0aHUX. AKmyasibHiCmb memu
cmammi 3yMog/ieHa 3p0CmaHHsM rmompebu y
CcMBOpPeHHi iHghopmayitiHux cucmem, CripsiMo-
BaHUX Ha BUPILIEHHST nUmaHHs1 iHghopmamu3sayji
yrpag/iHCcbKoi disiibHocmi y cebepi ocsimu. Ipo-
6/1ema nobyoosu cyyacHux iHghopmayitiHux cuc-
mem y easy3i ocsimu € akmya/ibHOK 8 Cydac-
HuX ymoBax iHghopmayiliHoeo cycri/ibcmaa.
Cb0200Hi, BUKOPUCMOBYIOYU nanepose OOKY-
MEHMYBaHHHS MPOYECIB M/1aHyBaHHs HayKoBUX
oocnioxeHb 8 HAMH YkpaiHu, Hemox/iugo 8io-
cmexumu 3MiHU iHghopmayil, Wo mMicmumacsi 8
0OKyMeHmax; MOoMU/IKU, SIKi HEMUHyYe BUHUKa-
oMb rpu cMBOPEHHI O0KYMEHMIB, Oy6/IH0IMbCS
B8 psidi HaCMYyMnHUX GOKyMEHMIB, CMBOPEHUX Ha
OCHOBI OpuziHa/ly, mupaxysaHHsi OOKYMEHMIB
ma nomusIoK. YrposadxeHHsi IC «Haykosi docsii-
O)XeHHs1» 00380/1UMbL CMBOPUMU €OUHY r/1am-
chopmy 0151 36epieaHHsI OOKYMeHMIB i3 r/1aHy-
BaHHS A0C/li0XeHb, pedazysaHHsi AOKYMeHmMa 8
00HOMY Oxeperi 3 N00a/IbLUUM BIOOBPKEHHSIM
3MiH Y BCIX iHWUX OOKyMeHmax, wo sidobpa-
Xaromes yro iHgbopmayito. Takum HuHOM, Bio-
6yBaembCs MOCMIUHE OHOB/EHHS], OHOB/IEHHS
iHgbopmayii, wo micmumscsi 8 OOKyMeHmax.
BukopucmatHsl mako2o rioxody 00 asmoma-
musayji yrpassiHHsi HayKosuMu 00C/IIOXeHHSIMU
crnpusmume  MioBULEHHIO 1X  egheKmuBsHOCM,
CKOPOYEHHIO (hiHaHCOBUX BUMpPam ma sumpam
pob6o4o20 Yacy. Onmumizauisi Bumpam Ha srpo-
BaOXeHHs ma ekcrlyamauyito  iHghopmayitiHoi
cucmemu MeHeOXMEHMY HaYKOBUX 00C/TIOXEHb
B Mexax HayKosoi' ycmaHoBU MOXymb i rosu-
HHi 6ymu 3HUXEHi 3a paxyHOK pPO3pO6KU siKic-
HoI cmpameaii asmomamusayii ma 30iUCHEeHHS!
onmumasibHo20 BUGOPY cucmemu.

KntouoBi cnoBa: iHghopmayiliHa cucmema,
MEHEeOXMeHM HayKoBUX OOC/lOXeHb, KOH-
yenmyasibHa MoOesb OaHux, ropmas, MS
SharePoint 2010, enekmpoHHUl 0OKyMeHmo-
obie.

Formulation of the problem. To improve manage-
ment of research and development (R&D) it needs to
implement Information and communications technol-
ogy (hereinafter ICT) as it is stated in the National
program of the Informatization for Education and Sci-
ence. ltis the technological side of R&D activity so it is
the very important as a practical step to administrative
reform and modernization of science and education
in Ukraine. It also applies to activity of Institutions of
National Academy of Educational Sciences of Ukraine
(hereinafter NAES of Ukraine), which conduct research
on educational and psychological sciences in Ukraine.

The purpose of the article is to analyze the
theoretical and methodical base to development
and implement ICT to manage R&D in Institutions of
NAES of Ukraine.
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Goals and Objectives. Object of research is the
implementation ICT to manage R&D in Institutions of
NAES of Ukraine through information system. Subject
of research is web technology as tool to project, imple-
ment, train and use “R&D management” IS. Goals of
research are development theoretical and methodi-
cal base to implement ICT implement ICT to manage
R&D in Institutions of NAES of Ukraine. Objectives
of research: to analyze subject area; to analyze web-
technology (standards, tools, architecture, program
platforms, communities); to develop model of site for
scientific institution of NAES of Ukraine; experimental
verification and testing developed model; summarize
the results and conclusions.

Analysis of recent research and publica-
tions. The analysis of the scientific and pedagogical
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literature on IS building and implementation in edu-
cational field shows that a large number of domes-
tic scholars have addressed key issues in this field.
Foreign experience of IS development and imple-
mentation is outlined in the works of such scientists
as K. Lavrischeva, N. Zadorozhna, T. Kuznetsova,
S. Tukalo [2; 7]. However, the issue of introduction
of electronic document management systems in the
activities of scientific institutions in the field of educa-
tion remains insufficiently studied.

Presentation of the main material. The main
activity Institutions of NAES is scientific research.
Currently the research management is running
through paper documents that are sent in a few
copies from Research Institutions to Presidium of
NAES. The research management in Research
Institutions of NAES is regulated by “Statute about
implementation of researches in the National Acad-
emy of Pedagogical Sciences of Ukraine” docu-
ment [3]. This Statute is developed under the laws
of Ukraine “On scientific and scientific and technical
activity” [5], “About scientific and scientific and tech-
nical examination” [6], “About innovative activity” [4],
State standard of Ukraine SSTU a 3973-2000 “Sys-
tem of development and imputing of products on
a production. Rules of implementation of research
works. Generals” [1], Charter of the National Acad-
emy of Pedagogical Sciences of Ukraine and other
normatively-legal acts that regulate relations in a
scientific field. Statute defines the basic principles
to manage research in Institutions of NAES and
sets general requirements to R&D: applications,
approval, budget, monitoring, accounting, report-
ing, results assessment and acceptance criteria.
The action of Statute spreads to all fundamental and
applied researches that are planned and performed
in Institutions of NAES of Ukraine by funds of the
state budget and due to other sourcing.

To implement ICT to support above processes
need to build and deploy appropriative information
system. It can be argued that information system up to
date is the artifact as result of the ICT implementation
in some area. Moreover information system based
on web technology is the most appropriate solution
for today. So to implement ICT to manage R&D in
Institutions of NAES of Ukraine needs to create and
deployment specific information system named it in
this article as “R&D management” IS.

Any IS is aimed at performing two general tasks:
providing certain functionality and interaction with the
user. Web-based IS are characterized by two parts at
the system architecture level: the part of providing
functionality, called backend, and the part of provid-
ing interaction with the user called frontend. This is
due to the distribution of the web system (servers,
clients) and corresponds to the position of software
engineering, where the terms frontend and backend
reflect the separation of tasks between the level of

representation and the level of access to data. Based
on this approach, design solutions for building IS
based on web technologies will be considered at the
frontend level, which is represented as a portal or
IS site, and the backend level, which covers servers
and IS applications.

The software and technology platform for building
and maintaining a system of portals is a software and
hardware complex that allows you to build and main-
tain portals for various purposes and architectures
and provide the following set of functions: commu-
nication support, personalization, profiling, search,
security, standard web access to portal, applica-
tion execution, collaboration, content management,
user management, performance control and man-
agement, knowledge management. The successful
operation of the portal largely depends on the correct
choice of software platform, which, in turn, deter-
mines the initial requirements for the hardware plat-
form of the portal.

Subject domain of the “R&D management” IS.
“R&D management” IS Requirements. “R&D man-
agement” IS should support the comfortable envi-
ronment of collective activity to manage R&D and
effective automated procedures of management doc-
uments (forming, access, synchronization of changes
and others like that). Thus, “R&D management” IS
belongs to a class of systems of electronic docu-
ments management (EDM).

The defined feature of this class is to provide the
document management and group work with docu-
ments. A management documents requires the spe-
cific processing procedures corresponding to the
specific document types and tools to support the
depository documents. A group work with documents
should be determined by politics of permissions and
roles of users.

These fundamental requirements for electronic
documents management are the basis of design
decisions “R&D management” |IS.

A conceptual data model. As a result of the anal-
ysis of the existing approaches for construction of the
conceptual model of data of “R&D management” IS"
the iterative approach is chosen. lterative approach
is the performance of work in parallel with the con-
tinuous analysis of the results and adjustment of pre-
vious stages of work. The project in this approach
in each phase of development is a repetitive cycle:
Planning — Implementation — Verification — Evaluation
(plan-do-check-act cycle).

Data structure “R&D management” IS is defined
by a set of fields all above types of R&D documents.
To ensure the partly automatic filling of these docu-
ments in “R&D management” IS need specify a par-
ticular set of document fields that describes workflow
R&D. The fields in the documents are filled by users
manually, or its value should be chosen from a fixed
list, or the system should calculate needed values
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using fields, defined in supporting papers (financial
performance, staff list etc.).

It is very important that same fields (hereinafter
named common fields) in all R&D documents should
change synchronically.

Alist of common fields for all groups of documents
formalized and systematized and so that data struc-
ture is described in terms of subject domain “R&D
management”, which actually represents a concep-
tual data model.

Development conceptual data model “R&D man-
agement” IS was carried out as follows:

1. Analyze R&D management in NAES of Ukraine.

2. Compose lists of common fields of the docu-
ments, i.e. the same fields that are used not only in
one document.

3. ldentify fields.

4. Determine which documents are source of
each field.

5. Define a set of documents that use each field.

6. Determine and describe a procedure to fill each
field.

7. Compose fields lists whose values are fixed
and determined the appropriate list.

The conceptual data model “R&D management”
IS developed by this way, is described as table with
following column;: Document Name, ID (Document
Identifier), Responsible (Department Name where
document is prepared), Common Fields (it consists of
two columns: Field Name and Field ID).

An unique identifier is appropriated every docu-
ment, he is described the common fields. An identifier
has his colour depending on a group.

MS SharePoint as a software platform “R&D
management” IS. As noted above, “R&D manage-
ment” IS belongs to a class of systems of EDM. There
are different approaches to design systems like this.
There is possible to develop software “from scratch”,
which will require significant as material and intel-
lectual resources, as well as significant cost of time.
Another way is to use existing software platform EDM
and customize the requirements particular EDM. It
requires less material costs and shorter design time,
but the cost of competed SED platform is quite high
too. Therefore to develop “R&D management” IS
use a compromise approach, namely use software
platform that on the one hand provides a basic EDM
functions, and the other supports advanced tools and
features to develop applications.

Microsoft SharePoint Products and Technologies
(hereinafter referred to SharePoint), namely Microsoft
Office SharePoint Server 2010, is adopted as “R&D
management” IS platform due to above requirements.

Basic principles of the “R&D management” IS.
“R&D management” IS supports existing technology
of document processing in NAES of Ukraine through
Internet portal with access authorized user. Access to
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portal menus and other functional is available only for
registered users who got per-mission by their officials
in NAES of Ukraine in view the hierarchy of admin-
istrative  subordination: Headship, Departments,
Research institutions.

Conclusions. “R&D management” IS is the first
stage to create the electronic document management
corporate portal of NAES of Ukraine for whole spec-
trum of functions in document flow.

Further development the “R&D management”
IS consist in expansion of functionality of corporate
portal NAES of Ukraine for support of processes of
R&D monitoring. Methodical principles and design
decisions of the “R&D management” can be used for
creation of similar systems in establishments which
perform R&D within by funds of the state budget and
due to other sourcing.
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