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OIIHKA NPOAYKTUBHOCTI POBOTHU OBYUCJ/IIOBAJIBHUX CUCTEM
TA ITIPOI'PAMHOI'O 3ABE3IIEYEHHA

Poszenanymo memoouku oyinku npoOykKmusHocmi pobomu  00UUCTIOBAIbHUX
cucmem 3 ypaxy8auHaM Cy4acHUX Xapaxmepucmux np o0yKMueHO Cmi.
Kntouogi cnoea: oiinka npoayKTUBHOCTI, 00UHUCTIOBAIbHI CUCTEMH, MAaTEMAaTHYHA

MOJEJIb OL[IHKH MPOYKTUBHOCTI.

The article describes the methodology for assessing the performance of computer
systems with current performance characteristics.
Keywords: evaluation performance, computing, mathematical model for

evaluating performance.

[IpolyKTUBHICTh OOUHCTIOBAIIBHUX CUCTEM Ta MPOrpPaMHOro 3a0€3MEeYeHHS €
OJIHUM 3 OCHOBHHUX IMOKa3HMKIB iX po6otu [1]. OmiHka npoayKTUBHOCTI HEOOX1aHA
JUIS BU3HAYEHHS 3AaTHOCTI OOYHMCIIOBAJIbHOI CHCTEMH 3aJI0BOJIbHUTH CHCTEMHI
BUMOTH TPOTPaMHOT0 3abe3leueHHs. 3 1HIIOTO OOKY, OIlIHKa MPOTyKTUBHOCTI
IPOrpaMHOTO 3a0e3MeYeHHsI BUKOPUCTOBYETHCS IS MOIIYKY MPOOJIEMHHUX JITISTHOK
Ta onTuMi3alii ioro pobotu. Benuka KinbKICTh YTUIIT Ta OCHUMAPOK CBITYUTH PO
BIICYTHICTh €JJUHOT METOJIMKHU OIIIHKHU MPOAYKTUBHOCTI ISl pi3HUX matgopm. Tomy
aKTyaJlbHUM € MUTaHHS CTBOPEHHS METOAWKH OI[IHIOBAaHHS MPOAYKTUBHOCTI poOOTH
Ta ii mporpamMHoi peami3auii 1 pI3HUX ONEePALIAHUX CUCTEM.

Mera  mOCHIDKEHHS —  TOKPAIIeHHS  ICHYIOUOI  METOOUKH  OLIHKHU
MPOJYKTUBHOCTI POOOTH OOYMCIIOBAIBHUX CHUCTEM 3 YpaxXyBaHHSAM Cy4YacHHMX

XapaKTePUCTUK MPOYKTUBHOCTI.
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['omoBHOIO 3amaueto poOOTH € MporpamMHa peamizailiss METOJUKU OIlIHKU
MIPOJYKTUBHOCTI pOOOTH B PI3HUX anapaTHO-IPOrpaMHUX IU1aT(opmax.

OO0’eKTOM AOCHIAXKEHHS MOCTAIOTh TEXHOJIOTT PO3POOKU KpOCIIaT(HOPMEHUX
MpOrpaMHUX JO0JIaTKIB.

[IpeameToM JOCIHIJKEHHS € CTBOPEHHS €QUHOr0 (PYHKIIOHATY JJIsi OLIHKU
MPOTYKTUBHOCTI B omepariiiaux cuctemax Windows ta Linux.

MeTtouKa OLIHKY TPOIYKTUBHOCT] ICHYIOUMX PIIIEHh B OCHOBHOMY 0a3yeThCs
Ha TaKUX O3HAKaX MPOJYKTUBHOCTI SIK MPOMYCKHA 3/1aTHICTh, 4YaC BIAMOBIAL Ta
yrumizanis  [2].  CydacHi  HampalfoBaHHS  TOKa3ylTh, IO  BaXKIUBOIO
XapaKTepUCTUKOI0 poOOTH cucTeMU € (Pa3oBl CTaHU, N0 SKUX Halexarh Ghaszu
BUKOpUCTaHHS Ta HacuueHHs [3]. daza BHUKOpPUCTAHHS XapaKTepU3ye€ CTaH
00UYHCITIOBATILHOT CHCTEMH B MOMEHT JIii 3 00Ky KOPHCTYBaIlbKHX TpOILECiB, a ¢aza
HacHWYeHHs a00 BITHOBJIEHHS — B MOMEHT BIJICYTHOCTI iX Jii.

MaremaTi4Ha MOJEIb OLIIHKM IPOTYyKTUBHOCTI BUINIsiAAE Tak (popmyna 1, 2,

3):
P(w) = [ (w)dw (1)
Fw) = [ v(w)dw @)
vew) = [ i(w)dw, 3)

Jie W — Ha3Ba MOKa3HUKa MPOYKTUBHOCTI, 32 IKUM BEJIEThCS BUMIPIOBAHHS;
f (W) — 3HaYeHHs TTOKa3HUKA MPOAYKTUBHOCTI B IEBHUI MOMEHT 4acy;

V(W) — IBUAKICHUM MMOKA3HUK MPOTYKTUBHOCTI;

1(W) — IHTEHCUBHUH TTOKa3HUK MPOAYKTHBHOCTI;

a, b — BIMOBIIHO HMKHS Ta BEPXHS MEKa IHTETPyBaHHS;

P(w), F(w), V(W) — OIiHKH BiZIOBIJHIX MTOKA3HUKIB.

[IporpamHuuii 10JaTOK BUKOPHCTOBYE METOAM YUCEIBHOTO MU EPEHITIFOBAaHHS
(MeTon JABOCTOPOHHBOI pi3HUIN) Ta 1HTerpyBaHHs (meron CiMricoHa) st

3HAXO/HKEHHS Ta OI[IHKM MOKA3HUKIB MPOJIYKTUBHOCTI, MIBUAKICHUX Ta IHTCHCUBHUX
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xapaktepuctuk [4]. i oTpuMaHHS NEPBUHHUX 3HAY€Hb IIOKa3HUKIB pOOOTU
CUCTEMH, TAKUX K YTWII3allsl LEHTPAIBHOIO IMPOLIECOpa Ta ONEPAaTUBHOI MaMm’sTi,
HIBUAKICTH OOMIHY JaHHMX JKOPCTKOIO JHUCKa Ta MEpPEeXKEBUX 1HTEP(ENCIB,
BUKOPHUCTOBYeTbCs 0i0mioTeka System Information Gatherer And Reporter, mio
PO3MOBCIOIKYEThHCS 3a Jinen3ieto Apache 2.0. bidmioreka Hagae cuctemuanii APl st
pobotu B onepariiitanx cuctemax Windows ta Linux Ha apxiTekTypi sk x86, Tak 1 X6.
[ToBHUIT CIMCOK MIATPUMYBAHUX CUCTEM 3HAXOAUTHCA Ha oimiiHOMY caiTi [5].

[IporpamHuii 10JATOK JO3BOJISIE BUKOHYBATH MOHITOPUHT POOOTH SIK CUCTEMH,
TaKk 1 OPUKIATHUX MPOrpaM, IO 3BUIbHSE BIJT HEOOXIJHOCTI 3alyCKaTH OKpeMI
IporpaMHi 3aco0u Ta J103BOJIsIE EKOHOMUTH CUCTEMHI pecypcu. [IporpaMoro MOXyTh
KOPUCTYBAaTUCh LIMPOKE KOJIO KOPUCTYBadiB: Bij 3BUYalHMX KopucTyBadiB IIK no
CTyACHTIB Ta BukiagadiB BH3, 3 MeTor mociimkeHHs: poOOTH CUCTEMHU Ta 0OpaHUX
nporpam.

Ha pucynky | 300paxxeHO nmpHKiaJ BUMIPIOBAaHHS Ta OLIHKH MPOJYKTUBHOCTI
pOOOTH MPUKIIATHOI IPOTPaMHU.

L] C:\Program Files (x86)\Google\Chrome\Application\chrome.exe ~
File Edit Help

PID CPU (%) Mem (kB) CPU:9.79 (%) - 2095 MHz Memory: 27.88352 (%) - 8,135 MB

0308 039 315 ] Value chart Value chart
6560 0.00 007 i .
6324 0.00 008 s
10004 216 233 L ?:
o704 0.00 038 = Paren Nno [
Q632 0.00 215 &0 45 30 15 o &0 45 30 i5 4]
i oee 041 Work estimation: 263.91 Work estimation: 640.70
6012 0.00 040
1436 0.00 047
9936 040 334 Speed chart Speed chart
7692 020 302 i .
8704 644 272 J 10
10328 020 092 ) :
1968 0.00 057 ) 1
11160 0.00 100 B0 45 0 5 0 s 45 0
8304 0.00 039 . i

Speed estimation: 11.22 Speed estimation: 27.88
7260 0.00 083
4600 0.00 172
1372 0.00 091 ; .

Intesity chart Intensity chart
2836 0.00 304 i
T e 20 = o % 45 30 15
Intensive estimation: 0.37 Speed estimation: -0.00

Pucynok 1 — Monitopunr podoru chrome.exe
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[lopiBHSIHHSL 3 aHajgOraMH: AaHaJioraMu PO3POOJIIOBAHOTO MPOTPAMHOI0O
J0/IaTKy € BOYJOBaHI YTHJIITH OINEpPALiHHUX CUCTEM, a TAKOX CTOPOHHE CHCTEMHE
nporpamMHe 3a0€3MeUeHHs] MOHITOPUHIY TMOKa3HUKIB OOYMCIIOBAIbHOI CHUCTEMH, a
TaKOX pI3HOMaHITHI OeHumapku. Jlo HaOLIbII PO3MOBCIOKEHUX HAJIEKATh:
Windows Task Manager, Linux System Monitor, AIDA64, 3DMark Ta iHmi.

[Ipuknag poboTH IporpamMu Moka3aHo Ha PUCYHKY 2.

A2 System Explorer 7.0.0.5356 = ‘:'—“
Main  View Systemn Utilities Help
3
-4 System |¥ performance | Security Scan
| Tasks
L, Processes Processor Usage
iﬁ Modules 57%
=3 Perﬂ)rmanc:el Top Process: svchost.exa 2428 %) f A S
3 Networkin \ “ \ Il'l i
= rerking W Ll ptenmistllnd bl 293
% Services T
= Drivers 4 B
&) Connections 23:33 2134 2335 23:36 2337 23:38 2339 2340 23141 23:42 it
& Windows
. 100 %
g Opened Fies Cog= 1 Corz 2 Corz 3 Cogz 4 L e ’
=gp Autoruns 40185 30 % 7% 17% et
3 Rl MNoa | ¢ P 50 %
#y Uninstallers Ll ﬁl\ﬁ&“"""”u"‘rﬁu‘!m I'\"|'”\-'1'"\,v'rl"k-\.u”.ﬁ\.' '.J'Nl'-. g \“l-“-" (T et "‘*\'JJV“"""*"'J}LR“' s AT "v"'-qu'-"P"“ AN -\.'\'n'f\'-‘l I“p“ 25 %
el Users | | | %
',' Security Info )
© addiional Info Used RAM / Swap o Pages Faulted
& Tools B RAM: 8 % — " [15s b
(L) History ideatid 2x2 863 MB e % Aieg
@& Snapshots B SWE: 56 % 3B % 13846
#¥ WNIBrowser ideafi4 exz 919 MB 19 % |i || 6923
P 1]
] %5 |
[/O Reads [/O Writes [/O Others
189 MB 243 KB 87T EB
T']:Lroruz.exe 14.1 ME fhéjame.zx_' n 182 KB j‘_lﬁp%a::‘m. B 658 KB
|. 3.4 MB ;||||'| | 122 KB : 4310 KB
71N | 0. ) _’ 219
718 )l bl o] 0378 215 B
Processes 92(chl M% | €1 8% |DRC 0% |Total Memory 8,135 MB| Swap 66%
Threads 1,132 €2 0% |Interrupt 0% |Cache 22 % Faults 188
| Handles 36,570 | | C3 81% | Privieged 4 % |Available 3 % VO 300 KB

Pucynok 2 — Po6ora yruiaitu System Explorer [6]

Henonikom maHuwx mporpam € BiJICYTHICTh OIIIHKH TPOAYKTHBHOCTI POOOTH.
BoHu HamaTh NUIIE MOTOYHI 3HAYEHHS BUKOPHUCTOBYBAHHMX PECYpPCiB. 3 1HIIOIO
00Ky, OEHUMapKHU J1al0Th OLIIHKY MPOAYKTUBHOCTI pOOOTH, ajie¢ HE B peallbHOMY Yaci,
a IPOrHO30BaHy.

Po3pobnenuit mporpamMHHil  JOJATOK TOEAHYE OOWIBa MIXOMW 1 Jae

MOJIMBICTh OLIIHIOBAaTH MPOAYKTUBHICTH POOOTHM OOYMCIIIOBAJIbHOI CHCTEMHU Ta
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MIPOrpaMHOTO 3a0€3MEYeHHs] Yy peajbHOMYy 4Yacli. AJTOpUTM poOOTH TMOKa3aHO Ha
PHUCYHKY 3a.

CtpykTypy KJIaciB MPOrpaMHOTO JOJATKY MOKa3aHO Ha PUCYHKY 30.

Takum YMHOM, CTBOPEHHUIH TMPOrpaMHUN [TOJATOK JO3BOJISIE OIIHIOBATH
NPOAYKTUBHICTE POOOTH OOUYMCITIOBAIILHOT CHCTEMH 1 MPOTPAMHOTO 3a0€3MeUYCHHS.
Peanizarisi kpocriatopMeHOCTI T03BOJISIE OXOMUTU HMIMPOKE KOJO KOPUCTYBAuiB,

110 CHPUATUME 11 IBUIKOMY IOIIUPEHHIO.

TTouaTox

OTpuMaHHs
HOKa3HUKIB poOOTH
CHCTEMH

O1iHKa [TOKa3HUKIB

Po3paxyHOK MIBHAKICHUX
MOKa3HHKIB

OuiHKa MIBHIKICHUX
MMOKa3HUKIB

Po3paxyHOK MOKa3HHKIB
iHTEHCHBHOCTI

O1iHKa TOKA3HUKIB
IHTEHCHBHOC Ti

ITob6ynoBa
rpadikiB

Tak

IIponowxutn

36epexeHHs
JAHMX y (aiin

a) 0)
Pucynok 3 — biaok-cxema aaropurmy nporpamu (a) ta UML giarpama kiacis

MPOrPaMHOro0 J10JaTKY
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