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tepHeT. OTHAKO 0COOCHHOCTH aNTOPUTMOB KOJAUPOBAHUS BHICOMH(OPMAIINH B COUCTAHUH C
0coOeHHOCTSIMU ceTH VHTepHeT NenaroT HEBO3MOXKHBIM HEMOCPEACTBEHHOE MCIOJIb30BaHUE
CTaH/JAPTHBIX CHCTEM KOJMPOBAHUS BHACOMHGOPMAIUHU JJs Tepeadyd CUTHAJIOB OT TOYKH
IPOM3BOJICTBA CUTHANA 10 TOUKH mpuema (00brano TB ctyauu). st 3hHekTHBHOTO HCIOb-
30BaHUsl COBPEMEHHBIX CUCTEM KOJMPOBaHUs BUICO JJIA Nepeaaun uepes cetb HTepHeT He-
00X0IMMO BBeJIEHUE CHEIHMAIN3UPOBAHHONW HAJACTPOUWKH, KOTOpasi MO3BOJIUT yYECTh OCOOEH-
HOCTH KaK MPOU3BOJAUMOrO CUTHAJA (C yUETOM CIIOKHOCTH U300paKEHHsI U €r0 JUHAMHUKH), a
TaKk)ke 0COOEHHOCTH MperojaraéMblX MapUIpyTOB Iepeadd JaHHbIX. JlaHHas HaacTpoiika
MO3BOJIUT CKOPPEKTUPOBATH MapaMeTphl KOJUPOBAHUSI BUACOCHUTHAJIA C YYETOM KakK Camoro
BXOJIHOTO CHTHAJa, TaK U C YYETOM [apaMeTpoB MaplIpyTa Mepeiayd JaHHBIX 10 TOUYKH Ha3-
HayeHusl. OTAeNbHOr0 BHUMAHUS 3aCITyKMUBAET BO3MOKHOCTh CO3/IaHUS CETH BUECOCEPBEPOB,
MO3BOJIAIOIINX OOOWTH OrpaHUYEHHUS, CBSI3aHHBIE C T€TEPOr€HHOCThIO ceTH MHTepHeT.
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Posenanymo npobremu, nog'sazami 3 oyinkoro akocmi cucmemu Oucmanyitino2o Hasyauusa. JJocniodxceno naubinvul 3Ha-
uywi 0ami i cmamucmuyni 0OUHUYI, AKi BUKOPUCTNOBYIOMbCA 01 OYIHKU AKOCMI cucmemu OUCmaHyilino2o Hasyanns. Buss-
JIeHO Oami, SAKi MOJCymb Oymu OMpUMAaHi 3 HYMPIWHLOI 6a3u OAHUX cucmemu OUCMAHYIUHO20 HABUAHHS 3d 0ONOMO20I0
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CMAaHOapmMuux iHCMpymMeHmie. 3anponoHo8ano Memoo OMPUMAHHS OAHUX, HA OCHOBI MOHIMOPUHZEY Mepeice8020 mpagiky 3
BUKOPUCIAHHSM MeMOOUKU AKMUBHUX MEPEIC.

Knrouosi crosa: oucmanyitine naguanns, cmamucmuuni oani, oyinka sxocmi, Moodle,baza danux, monimopune mpa-
@iKy, MEMoOUKa aKmMuHUX MePeANC, AKMUBHUL 83071 MEPEiCi.

Paccmompenvi npobiremvi, ceszannvle ¢ OYEHKOU Kayecmed cucmemvl OUCMAHYUOHHO20 o6yuenusi. Hcciedosanvi
Hauboee 3HauuUMble OAHHbLE U CIMAMUCIMUYECKUe eOUHUYbL, UCRONb3YeMble OISl OYEHKU KAYeCmea Cucmemvl OUCMAHYUOHHO-
20 00yyenus. Bvisigneno daunvie, Komopuvle Mo2ym Obimb NOIYYEHbl U3 BHYMPEHHel 06a3bl OAHHBIX CUCMEMbl OUCTNAHYUOHHO-
20 00yUeHUs ¢ NOMOWbIO CINAHOAPMHLIX UHCMPYMenmos. TIpednodicen Memoo noiyueHust OAHHbIX, HAd OCHO8E MOHUMOPUHEA
cemeso2o mpaguka ¢ UCNONb306aHUEM MEMOOUKU AKMUGHBIX Cemeli.

Knrouesvie crosa:. oucmanyuonnoe oOyuenue, cmamucmuueckue oannvie, oyenka xavecmea, Moodle,baza dannwix,
MOHUMOPUHZ MPAGUKA, MEMOOUKA AKMUBHBIX Cemell, AKMUBHbLIL Y3eJl Cemu.

Introduction. To archive the high level in modern cultural, sgcegconomic, scientific
and technological development Ukraine requires ceimgnsively developed, professionally
trained specialists. That is the reason why thélpro of development and practical imple-
mentation of the most effective information teclogsés of studying, which are correspond-
ing to the general concept of education, is becgnmareasingly relevant. The essence of this
concept is to prepare the individual, who has mdy basic knowledge, sufficient for the re-
quirements of the current level of production, sces culture and the state, but who also has
the ability to actively creative professional amdial activities. An important role is given to
the new software and technological tools of indinlization of learning process.

The traditional form of education is the educatidgth the teacher. However different aids
are often used in the learning process for a lang.tConsidering the modern level of devel-
opment of telecommunications there are abilitieprimvide access to educational resources
for students, who are outside of university campus.

Informatization of Education is one of the key ciiotis for successful development of
modern society. The objective of distance learngdast and convenient dissemination of
knowledge, providing accessibility of education &brgroups of the population. This goal is
implemented using software, constructed on modeformation and communication tech-
nologies, which received the title "e-learning syst (system of distance learning).

Distance learning (E-learning) is the interacticgiieen teachers and students at a dis-
tance, which reflects all the typical componentsh&f educational process (objectives, con-
tent, methods, organizational forms, learning t@ts) that is implemented using specific fa-
cilities of Internet technologies or other meankiol provides interactivity [1].

Providing of quality education services by eduaadloinstitutions first of all should be
governed by state regulations, where the qualitdisance education is determinate as the
combination of the properties of educational systéinat provide trainees obtaining the
knowledge, skills and abilities, which satisfy eémt requirements, specified in the state
standards of professional education. Internatisteidards of the 1ISO 9000 series are meth-
odological foundation for any approach to evaluaaod quality control of E-learning [2].

However, these regulations can not cover all thenlag parameters and guarantee the re-
ceipt of the full range of knowledge and skillsttltze student must master during the educa-
tional process. Consequently each educationatutista requires its own quality management
system, including documents, methods and procedis®d in the learning process to achieve
the desired quality of service. Based on the basinciples and requirements of the traditional
forms of learning, this system should cover alldspects, inherent to the particular institution.

Related work. Distance learning is becoming an increasingly wpdesd form of acquiring
knowledge (and a document of graduation, whicloisatlways the same thing) for several rea-
sons. The number of people wishing to study inoeerieducational institutions is increasing,
however, the provision of all learning opporturstend ensuring the necessary level of educa-
tional services through traditional forms of leamis not possible. On the other hand, the need
to ensure material welfare under conditions of reatket validity stimulates the growth of the
number of students who wish to study without intption from the main practice [3].
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In the most cases distance learning courses arelaped and provided based on two
technological solutions: case - technology and astwechnology [4]. Interactive case —
technologies that are designed to strengthen thaitoee activity of students are currently
used. There are online tutorials, including antggl/dandbooks, training programs with mul-
timedia support, computer lab workshops, video eanfcing, e-mail etc.

Therefore, feature of case - technologies is thatiasic school and student are separated
here much greater than in the classical form ofade learning. In case of such learning
technology there are no traditional sessions amanextrainings are usually conducted on an
individual schedule (supplementary agreement). ift@duction of this technology in the
educational process is a less radical transitioa thstance form. Current approach can be
used by universities as one of the areas to impdgtance education [5] [6].

Purpose. The aim of the current investigation is to consitter most valuable parameters
and statistical units, which are used to evaluaequality of distance systems. The methods to
obtain the required data and statistical unitspmesented in the paper. Current investigation
discovers the data, which can be received usingttrelard tools from the internal database of
the most widely used distance learning systems.nidthod to obtain the data using the traffic
monitoring system, based on the active networkriectes, is also proposed.

Investigations. Distance learning is an independent form of edooatinformation tech-
nology is the leading tool in distance learningcéaing to many experts, E-learning is a so-
lution for the most part of educational problemsdvations, carried by remote education,
should enhance the productivity and efficiencyrafring. Among the problems of modern
education the issue of concerning the necessargaffidient level of quality of training re-
ceived much attention. Such tendency in Ukraineades with the world trend [7]. It is nec-
essary to consider that there is a tendency to acmp-learning with full-time learning in
task of quality assessment due the fact that theflie of e-learning compared to part-time
form of training is obvious because of continuoimlatjue between teachers and students,
students with each other. Methods to analyze tlaitgof E-learning systems are different
among groups of experts and scientists, user grottpsdifferent interests. The parameters
that scientists use to determine the quality efaedling systems are presented bellow:

- curriculum, content and organization;

- presentation, training and evaluation;
achievements of students;
student support system;

- teaching resources;

- guarantee and quality improvement etc.

Should be considered, that the quality of distaguhécation consists of a set of consumer
properties of educational services, which provideopportunity to satisfy the complex re-
quirements for the comprehensive development othdent's personality. Set of quality in-
dicators of distance learning can be divided ieesal components:

1. Teacher qualifications and student body. Teacherages students' independent work
and performs the following functions: target; diagtic; motivational; design and construc-
tion of the educational process; consulting; infation and learning; organizational; commu-
nication skills; controlling.

2. Methods and techniques of learning, providing tradal or innovative educational
technology, computer, traditional or active methoflearning.

Since the quality of e-learning system directly elggs on the quality of information tech-
nology, these categories can only be consideregparably connected. The quality of educa-
tion can be characterized by such groups as:

- indicators of quality of educational content;
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- indicators of quality of learning technologies;

- indicators of quality of educational outcomes.

Each of these groups corresponds to a number dfyqorperties and certain aspects of se-
curity, organization and conduction of the educetigorocess. A large number of distance learn-
ing courses developed even in one institution lgadstural questions, including the following:

- which courses contain real work and are visitedmmny users, and which courses
waste web-resources;

- what the reasons are for changes in the userstgctiating and quality of the course,
technical problems or there are any other reasons;

- how the load on the system of distance learningi@ds, and what measures should be
taken to avoid a collapse of the system.

Answers to such questions can improve the qualitdistance learning, timely detect
faults in the system, get rid of the obviously uressary and unpopular courses.

Collection of statistical data in the Moodle e-learning system. To monitor the user activity
the distance learning systems contain the infoongliogs) about attending courses, individual
courses resources, user activities etc. For instaearning system Moodle has the ability to
construct the reports, based on the informatiam fiags, which contain such information:

- which user entered the system and what IP-addeesséd;

- when was the first and last entrance;

- what elements were opened, what actions were peefb{can be seen in figure 1), total
number of views;

- detailed reports about estimates.

Such reports are convenient for courses devel@yatdecturers, who need to monitor us-
er activity on their course. On the other hand seglorts are less convenient for the system
administrator due to large amount of unnecessasnjldd information.

COH YHTY: All participants, Wednesday, 12 February 2014 (Server's local time)

COH YHTY (Site) = || All participants 2 |[ more ]
Wednesday, 12 February 2014 % || Al activities = || All actions % || Display on page - || Get these logs

Displaying 139 records

Page: 1 2 (Next)

Course Time IP address User full Action Information
name
COH YHTY Wed 12 February 46.200.46.219 MocTe course view CIOHUYHTY
2014, 10:45 PM
COH YHTY Wed 12 February 46.200.46.219 TocTe course view COH YHTY
2014, 10:44 PM
COH 4YHTY Wed 12 February 46.200.46.219 focTb course view COH 4YHTY
2014, 10:42 PM
COH YHTY Wed 12 February 46.200.46.219 TlocTb user login 1
2014, 10:42 PM
COHYHTY Wed 12 February 193.46.201.171 Anekcauap user logout 2
2014, 8:58 PM Apoang
COH YHTY Wed 12 February 193.46.201.171 Anekcangp course view COHYHTY
2014, 8:47 PM Apo3n
Site Wed 12 February 193.46.201.171 AnexkcaHap role assign Co3parens Kypca
2014, 8:47 PM Opo3n

Fig. 1. The report about actions of system Moodlersi
List of reports are significantly extended in a@gpkemode of collecting statistics, using
the task schedularon, which starts at a specified time and collecta dat ascertainable pe-
riod of time. Reports based on these statisticsvaee focused on the comparative assess-
ment of the options within the entire system otahse learning (shown in figure 2). The in-
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dicators of courses visits count by date, by uses&, the indicators of users’ activity by
courses (shown in figure 3), the indicators of sesractivity by absolute number of elements,
count of possible visitors etc. can be obtainechfeuch statistical units.

Course | cOoH YHTY = | Report All activity {all roles) = | Time period 1weeks = View
type ~ -last T

CIH YHTY - All activity (all roles)

180
128 +
96
&
a2
0 = il
) a8 8 & g = &
] = = = = - =
g 3 3 3 | g 3
5 8 5 5 ] &5 5
s i & & & & &
] " = n -} ks =
. Authenticated user on frontpage
W Guest
. Student
B Buknanad
W A
Period ending {day) A user on Guest Student Buknagau All Logs
18 February 2014 24 7 13 12 156 Course Logs
17 February 2014 o & 0 o & Course Logs
16 February 2014 26 3 15 108 152 Courselogs
15 February 2014 8 4 3 101 116 Course Logs
14 February 2014 127 2 2 14 145 Course Logs
Fig. 2. The report with the results of statisticdlection
Report type | nost participatory courses (views/posts) = | Time period - last: 1 weeks = o0 View

Most participatory courses (views/postis)
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[ Faticipation ratio
Course Views Posts Participation ratio
COH 4YHTY 86 151 216
TK 83 13 088
ABO 68 28 041
MoHTan 48 18 038
MMiaP 14 1 007

Fig. 3. The report about activity of users in diffiet courses
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The main disadvantage of such mode of statistileation is the increased load on the
server and impact on the performance of the tg&stesm. This is the reason why this mode is
often left disabled.

Despite the fact that statistical data collection the Moodle e-learning system is
performed automatically, the reports building skiobk started manually. Therefore there is
no continuous monitoring tool, which automaticatported the administrator or teacher
about the problems in user activity or rating &f tourse. To perform the monitoring of activ-
ity of e-learning systems users additional extegystems can be used. Such systems often
use a ready-made statistics, collected in the dagabAn example of such a system is the ana-
lytical platform Deductor [8]. The disadvantagesoth systems is the connection with a par-
ticular e-learning system and database structure.rmost universal approach to the monitor-
ing of user activity is to analyze the network fiaf

Method of collection data based on the network traffic monitoring. The task of obtain-
ing real and objective data that will be used amalyzed for decision making, is one of the
most important to perform any evaluation, becabsea¢sults are directly dependent from the
quality of the source material.

Considering the fact that the majority of moderistegns of distance learning use the
computer network technology, are available throogimputer networks and built using basic
network protocols, the task of collecting data dlibe usage of distance learning system can
be solved by monitoring network traffic, i.e. regtseefrom users and responses of e-learning
system.

The scheme of the method of data collection, basedetwork traffic monitoring is
shown in figure 4.

(r P A

E-learning system

learning system responses

Requests of users and e-
Module for data collection % learning ss/tem responses

Options:
- Obtaining data about requeststo | — — — — — — .
different modules of the system;

- Save integrity of transmitted data;
- Preservation of the data for further
.processing

f Requests of users and e-
|
|
|

Data about
system usage

Requests of users and e-
learning system responses
D D D Internet

Fig. 4. Method of data collection, based on thewoek traffic monitoring
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The basic functional unit of the proposed methochohitoring network traffic is data ac-
quisition module, which has to fulfill the followgnfunctions:

- obtaining user requests to the system and its nasdul

- processing and analysis requests (packets) tonothtairequired information;

- transfer of the original request (packet) to theteay, because the violations of the struc-
ture of the package can create problems in theaictien between the system and the user,

- obtaining system responses;

- processing and analysis responses (packets) tmaberequired information;

- transfer of the original response (packet) to theru

- preservation of information received.

The main requirements for data acquisition modsileeceiving data about the interaction
of the system - user and storing relevant inforamator further processing, preserving the in-
tegrity of the transferred data and minimizing ittn@act of the module on the performance of
the system (data transmission delay, packet l6s3, e

Usage of active network techniques to solve the task of network traffic monitoring. In
traditional packet-switched networks e.g. the mgerthe processing of the network traffic is
reduced to the transfer of data in original forretwbrk nodes perform a series of computational
processes, such as the filtering of packet addyegssocol conversion and packet encapsulation,
distribution of routing information and updatingtbé routing tables. This functionality is limited
to information contained within the packet headlare to network performance issues only the
end systems consider application specific data eggieg especially in the conditions of
significant increasing in network traffic. Consitgy the fact, that the existing network
infrastructure also has difficulties with the imaggpn of new services, technologies and standards,
the several strategies, united by the common ndrfective networks", were proposed to solve
the problems [9].

Active networking is the emerging field, which pides intelligence mechanisms in the net-
work nodes (switches and routers) to perform dedagssing during the transmission over the
network. According to the active networks conceptpssing of traffic is performed considering
the application requests and changing of netwade sTwo main approaches of construction of
active networks can be identified: Strong Activetks and Moderate Active Networks. In
Strong Active Networks the program code, which #thdne executed by switches or routers, is
placed into the capsules (packets) and sent thdgimetwork. In Moderate Active Networks the
program code is placed into the network nodes ¢keft and routers) to be executed, as and when
required [10]. This code can implement network ises/to monitor and manage networks, de-
ploy new protocols and provide network security entidision detection.

The key component of the active network is thevaatiode (switch or router) that has the
ability to perform the active processing at thetipatar stage of data transmission. The active
node reference architecture, developed by DARPAised as the basis for the active nodes
architecture and is shown in figure 5 [11].

Depending on the packet type the active node decmeether to fast forwarding the
packet or execute a processes on the packet padlatitge networks rely on the traditional
routing functionality provided by the node’s startldnardware and software. Additional
functionality is implemented by specific structuualits of Active Node:

- packet filters are used to identify the smart p&ckieat require additional active pro-
cessing;

- Node OS performs standard operating system services

- Execution environments (EEs) provide the managmogirol, language and execution
environment for active services;

- Active Applications (AAs) provides the executionatftive services;
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- Managing execution environment (MEE) and Managiotva applications (MAAS)
provide the services for active node management.

Loadable
libraries EEs
MEE
AAs AAs AAs
MAAs
A
Node OS
Smart packet Lo Smart packet
> Fast forwarding

Fig. 5. Architecture of the Active Node proposedBRPA

Proposed architecture of the Active Node is usethadasis for the development of the
Active Node, which performs the function of thewetk traffic monitoring for the traffic that
contains data about usage of the e-learning syatehits modules and courses. Based on the
architecture of active networks this system fommek traffic monitoring was developed and
implemented and was cable to capture live datare@tisystem was developed to monitor the
activity of network users in case of using extemegburses in working time at working place
[12]. However due to special attention, which waglfo the task of traffic monitoring, this
system can be used to solve additional tasks witlomthanges in program code without any
modifications in architecture.

The proposed system intercepts http packets trétesirihrough the network active node,
which are used and should be placed as the negateway, using a filtering technique, per-
forms analysis and provides statistical informaadwout network activity of each user by IP ad-
dress of the network and summary information fdr redtwork traffic. The open source
operating system GNU / Linux was used as the Nd8lel@e to its advantages, such as flexibil-
ity and ability to modify the existing software.nix has a wealth of useful tools for data cap-
turing and filtering, such as firewall Netfilter cia utility for firewall management of Iptables
that enables the use of the additional modulesl&ba processing and analysis. Netfilter per-
forms analysis of data packets and filtering adogydo chains of rules, but normally it is una-
ble to conduct sophisticated analysis of transohiti&a, so the extension of the Netfilter by uti-
lising additional modules is required. Netfiltemtionality is extended by the addition of a
specially developed module and applying an extensidptables rules to enable specific pack-
ets that are matched to execute this code befang bwarded. This code is the Active appli-
cations in the Active Node and can be customiseddet the requirements, which in this case
Is network monitoring. An architectural diagrantloé proposed system is shown in figure 6.

Each packet, transmitted with an HTTP header, tsréepted by Netfilter firewall and
transmitted to the Match module, which copy thekpamto the device file and then return it
to the network for forwarding as usual. To redueeitnpact on the network performance and
prevent data loss during the interaction betweersyistems parts the copies of the packets are
created and are organized in a queue to perforrarttered data processing and minimize the
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data lost. The processing of the data from packeerformed by the Logger daemon, which
reads the packets copied from the device file, ggses it and writes the obtained data to the
MySQL database. This database provides the infeomdbr the Web application, which is
used to analyse the data obtained from the netwnke the information has been stored in
the database then it is possible to analyse itanynways.

Kernel space : User space
: j ; Extension
Netfilter : > Iptables for Iptables
Module for i Logger
Netfilter | : daemon
(Match @
module)

! Web application
Idey/file

Fig. 6. Architecture of the proposed system of ngtwraffic monitoring

Conclusions. The evaluation of the quality of the distance lesgrsystem is an important
task of the modern education. Due to lack of stedidation in development of e-learning
system and its content each system requires umigpach in evaluation. Another important
issue in the area of distance learning is the tdctandards of indicators that should be used
to perform assessment of quality of e-learningesystConsidering there facts the conclusion
can be made that evaluation of quality of e-leagrégstem and its courses is a complex and
difficult task, which requires innovative approastte be solved.

One of the most important tasks to perform the ssseent is the task of collection data,
which are used for further processing and analisisnake conclusions about quality of
service. Current task can be divided for subtad&termine the necessary data, obtain this da-
ta, and get rid of redundant data. Other imporissues are the accuracy, credence and rele-
vance of the collected data. To implement the t#st#tata collection the methods should be
used, which provide the data, that correctnessvaratity is not in doubt.

The most popular distance learning systems, sudfcaxlle, contains standard internal
tools, which can be used to obtain statistical dataut e-learning system usage. However, the
provided data are often incomplete and redundaat, makes the task of quality evaluation
impossible due to lack of necessary parametersnigtbod of collecting data using network
traffic monitoring was proposed in the current papeesented method is designed using ac-
tive networks techniques and provides data filggand monitoring. The proposed system of
traffic monitoring was implemented using standamuk tools, such as Iptables, Netfilter and
MySQL and also contains several additional develqgpegrams.
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THE ALGORITHM OF JOB SCHEDULING IN GRID ENVIRONMENT BASED ON
THE DYNAMIC PROGRAMMING METHOD

O.A. IIpiaa, acipant
YHTY, m. Uepniris, Ykpaina

AJITOPUTM IINTAHYBAHHS 3ABJIAHD Y I'PII-CEPEJJOBHIII HA BA3I
METOAY IMHAMIYHOI'O IPOT'PAMYBAHHS

O.A. Ilpenas, acnupaHt
YHTY, r. Uepuuros, YkpanHa

AJI'OPUTM IVTAHUPOBAHUSA 3AJIAY B I'PU/I-CPEJE HA BASE METOJJA
JANHAMHUYECKOI'O ITPOI'PAMMMWPOBAHUA

The problem of the effective usage of the gridrenment for solving different types of computingk& of large
dimension is researched in the paper. We studyptbielem of optimal task scheduling at an affordadd¢ of resources on
the one hand and the equitable distribution of teses between the tasks that come into the inpuieqoéa centralized
workflow management system, on the other hand. Tage strategy of task scheduling in grid environnthat takes into
account user-defined QoS requirements, structwaliufres and execution dynamicity of the task isqrted. The dynamic
programming method application to the workflow schieduproblem is proposed in the paper and the ¢ffeness
evaluation experimental results of the proposedsitat are given.

Key words: grid, workflow, scheduling, quality of service.

Jlocniooscyemubes npobrema egheKmugHo20 GUKOPUCIIANHS 2Pi0-cepedosuiya OJisk GUPIUEHHS, PISHUX MUNié 004UCTI08AIb-
HUX 3a0a4 8enuxoi posmipnocmi. Pozensidacmocs 3a0aua onmumanbHo20 posmiyerHts 004UCTIo8aNbHUX ONIOKI8 3a80aHHs HA
docmynuiu 6e3niyi pecypcié 3 00H020 OOKY i CHpageonueo2o po3nooiny pecypcie Mixc 3a60aHHAMU, AKI HAOX00AMb Y 6XIOHY
uepey YeHmpanizoeaHoi cucmemu YnpaeniHHa NOMOKAMU 3a60ans, 3 iHwo2o 60ky. Ilpedcmasnena deoemanna cmpamezisi
NJIAHYBAHHSL 3A60AHb ) 2Pi0-cepedosuuyi, Wo 8paxo8ye 6CMAHOGIEHI Kopucmysayem sumozu 00 piehs QOS,cmpykmypHi oco-
oausocmi ma OUHAMIKY UKOHAHHA 3A680AHHA. 3aNPONOHOBAHO 3ACMOCY8AHNA MEMOOY OUHAMINHO20 NPOSPAMYBAHHI 00 3a-
oaui nIaHy8amHHs 6 epio-cepedosuiyi i npedcmagieHi pe3yibmamu eKCnePUMEeHMAIbH020 00CTIONCEHHSA eheKmMUSHOCmI 3a-
NPONOHOBAHO2O PEULEHHSL.

Knwuogi cnosa: zpio, nomix 3a60amv, nAany8auHs, AKICMs 00C1Y208YE8aAHHS.
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