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Abstract. In our time, computer systems have
become an integral part of any highly skilled workflow.
They spend kilowatt of electricity on millions of
mathematical operations, which, in turn, determine the
software functionality and are responsible for the result of
any work. The article considers the numerical efficiency
and expediency of using the economical operating mode
of the "Windows 7 Unlimited" operating system of 64-bit
type. Numerical data, on the basis of which the
coefficients given in the work were calculated, were
obtained with the help of the energy efficiency monitoring
software Joulemeter 1.2 (licensed product of the
Microsoft software laboratory). The main task of the work
is to bring exact percentages of savings on the example of
a particular computer and the work package of office
software programs Microsoft Office 2010, which includes
programs:  Microsoft Word, Microsoft Excel and
Microsoft PowerPoint — and browsers Google Chrome
and Internet Explorer with different performance.

Based on the results of the experiment, the energy
efficiency of the system, when using the economic mode
was higher by 0.7% than when using a balanced one. And
the maximum energy efficiency of 3.7% was achieved by
using the energy-saving Internet Explorer browser instead
of Google Chrome.

Key words: energy efficiency, rationalization,
Windows 7, Microsoft Office 2010, Google Chrome,
Internet Explorer.

Introduction

In our time, computer systems have become an
integral part of any highly skilled workflow. They spend
kilowatt of electricity on millions of mathematical
operations, which, in turn, determine the software
functionality and are responsible for the result of any
work. The article considers the numerical efficiency and
expediency of using the economical operating mode of
the "Windows 7 Unlimited" operating system of 64-bit
type. Numerical data, on the basis of which the
coefficients given in the work were calculated, were
obtained with the help of the energy efficiency monitoring
software Joulemeter 1.2 (licensed product of the
Microsoft software laboratory).

Formulation of Problem

The main task of the work is to bring exact
percentages of savings on the example of a particular
computer and the work package of office software
programs Microsoft Office 2010, which includes
programs: Microsoft Word, Microsoft Excel and
Microsoft PowerPoint — and browsers Google Chrome
and Internet Explorer with different performance.

Analysis of Recent Research Results

Many researchers analyzed the energy efficiency of
computer systems: Khankin K.M. searched the energy
efficiency of systems depending on the main
characteristics of the processor [1], Tsvetkov V.M. -
efficiency of energy utilization by the Android operating
system [2], and Tokar I.P. noted an increase in the energy
efficiency of the system using a genetic algorithm [3]. But
none of them has investigated the actual energy
consumption of the existing system in operating mode.
And also, the economic rent is the profitability of using
the Economy mode of the Windows 7 operating system.

Purpose of Research

Detailed energy consumption when using each
mode, when working with different types of office
software and browsers. Determine the degree of
efficiency of using the Economical operating mode of the
operating system "Windows 7 Unlimited".

Results of Research

The statistical-comparative method of data
processing based on the Windows 7 Unlimited (64-bit)
operating system using the Microsoft Office 2010
software package, Google Chrome browser and Internet
Explorer software and software for monitoring power
consumption Joulemeter 1.2 (licensed product of the
Microsoft Company)

The main function of the Joulemeter 1.2 program
mainly reflects the energy consumption of the main
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elements involved in the exchange of information: the
CPU and the hard disk (Disk) on which the functionality
of the program used is located.

Other static power consumption items: RAM,
graphic adapter, network card, coolers, motherboard (its
non-CPU units) and power supply elements are shown in
the tables as the "Basic" criterion.

The monitor has its own power supply, but the
constant power of transmission is 50 W/h.

Therefore, the main criterion for assessing energy
conservation is the load of the central processor and disk.
The hardware composition of the computer unit is shown
in Table 1.

The need for a central processor in electric power,
when operating in Balanced Mode, was 1 W/h (Table 2),
while in economic terms it was reduced by 77% to 0.23
W/h. The cost of the disk processes in the Balanced Mode

Table 1. The hardware of the computer block.

was 0.03 W/h, while in the Economy mode it was reduced
by 33%, to 0.01 W/h.

With the use of Microsoft Word's text editor, while
working in Balanced Mode, the CPU's power requirement
was 1.26 W/h (Table 3), while in the Economy mode it
was reduced by 43% to 0.72 W/h.

The cost of the disk processes in the Balanced Mode
was 0.27 W/h, while in the Economical 0.02 W/h, which
reduced the power consumption of the computer by 93%.

The need for a central processor in electricity, when
used with Microsoft Excel spreadsheet editor, in Balanced
Mode, was 1.82 W/h (Table 4), while in the Economy it
dropped to 0.81 W/h.

Energy expenditure on disk operation in the
Balanced mode was 0.17 W/h, while in the Economy
mode it decreased by 47% to 0.09 W/h.

Composition of elements of a computer block
Element Characteristics Number
Motherboard Asus P8768 Deluxe 1
CPU Intel Core i7-3770k 1
Power supply Cooler Master GX 750W 1
Video card NVIDIA GeForce GTX 1080 1
RAM Kingston DDR3-1600 4096MB PC3-12800 HyperX 4
ROM Samsung 850 Pro series 256GB 2.5" SATAIII 3D 1
Network card Atheros AR922X Wireless 1
Cooling systems Aerocool P7- F12 RGB 120 mm 4

Table 2. Power consumption of computer in "Balanced" and "Economical™ without the participation of additional

software.
Energy consumption, W/h
Type Balanced mode Economical mode
1 2 3 Average 1,00 2,00 3,00 Average
Basic 65,00 65,00 65,00 65,00 65,00 65,00 65,00 65,00
CPU 0,46 1,93 0,62 1,00 0,31 0,00 0,39 0,23
ROM 0,00 0,07 0,03 0,03 0,00 0,00 0,03 0,01
Monitor 50,00 50,00 50,00 50,00 50,00 50,00 50,00 50,00
General 115,46 117,00 115,65 116,04 115,31 115,00 115,42 115,24
Table 3. Power consumption of computer when running Microsoft Word.
Energy consumption, W/h
Type Balanced mode Economical mode
1 2 3 Average 1,00 2,00 3,00 Average
Basic 65,00 65,00 65,00 65,00 65,00 65,00 65,00 65,00
CPU 0,77 1,46 1,54 1,26 1,93 0,23 0,00 0,72
ROM 0,11 0,39 0,30 0,27 0,00 0,00 0,06 0,02
Monitor 50,00 50,00 50,00 50,00 50,00 50,00 50,00 50,00
General 115,88 116,85 116,84 116,52 116,93 115,23 115,06 115,74
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Table 4. Power consumption of computer when running Microsoft Excel.
Energy consumption, W/h
Type Balanced mode Economical mode
1 2 3 Average 1,00 2,00 3,00 Average
Basic 65,00 65,00 65,00 65,00 65,00 65,00 65,00 65,00
CPU 1,93 2,00 1,54 1,82 0,77 0,66 1,00 0,81
ROM 0,23 0,18 0,11 0,17 0,09 0,11 0,07 0,09
Monitor 50,00 50,00 50,00 50,00 50,00 50,00 50,00 50,00
General 117,16 117,18 116,65 117,00 115,86 115,77 116,07 115,90
Table 5. Power consumption of computer when running Microsoft PowerPoint.
Energy consumption, W/h
Type Balanced mode Economical mode
1 2 3 Average 1,00 2,00 3,00 Average
Basic 65,00 65,00 65,00 65,00 65,00 65,00 65,00 65,00
CPU 2,62 1,30 3,46 2,46 0,69 2,62 1,54 1,62
ROM 0,31 0,40 0,22 0,31 0,05 0,05 0,11 0,07
Monitor 50,00 50,00 50,00 50,00 50,00 50,00 50,00 50,00
General 117,93 116,70 118,68 117,77 115,74 117,67 116,65 116,69
Table 6. Power consumption of computer when use Google Chrome.
Energy consumption, W/h
Type Balanced mode Economical mode
1 2 3 Average 1,00 2,00 3,00 Average
Basic 65,00 65,00 65,00 65,00 65,00 65,00 65,00 65,00
CPU 7,69 26,70 21,51 18,63 8,77 27,18 17,61 17,85
ROM 0,06 0,53 0,06 0,22 0,22 0,09 0,01 0,11
Monitor 50,00 50,00 50,00 50,00 50,00 50,00 50,00 50,00
General 122,75 142,23 136,57 133,85 123,99 142,27 132,62 132,96
Table 7. Power consumption of computer when use Internet Explorer.
Energy consumption, W/h
Type Balanced mode Economical mode
1 2 3 Average 1,00 2,00 3,00 Average
Basic 65,00 65,00 65,00 65,00 65,00 65,00 65,00 65,00
CPU 2,00 4,69 2,85 3,18 2,31 3,00 2,16 2,49
ROM 0,15 0,06 0,31 0,17 0,09 0,33 0,07 0,16
Monitor 50,00 50,00 50,00 50,00 50,00 50,00 50,00 50,00
General 117,15 119,75 118,16 118,35 117,40 118,33 117,23 117,65

The economy mode, with the use of the Microsoft
PowerPoint  presentation editor, reduced energy
consumption by 34% to 1.62 W/h (Table 5), while the
CPU demand in Balanced Mode was 2.46 W/h. The cost
of the disk processes in the Balanced Mode was 0.31 W/h,
while in the Economical 0.07 W/h, which is 77% less than
normal.

Google Chrome's energy costs when operating in
Balanced Mode amounted to 18.63 W/h (Table 6), while
in Economics they dropped by 4% to 17.85 W/h. The
work of disk processes in the Economy mode has
decreased by 50%.

Internet Explorer, while working in Balanced Mode,
spends 3.18 W/h (Table 7) and in Economics 2.49 W/h,
which reduces costs by 22%. The work of disk processes,
when using this browser, was 0.17 W/h, while in the
Economy mode it was reduced to 0.16 W/h, reduces costs
by 6%.

The central CPU and disk power consumption for
Microsoft Word, Microsoft, Microsoft Excel, and
PowerPoint in Balanced and Economical modes is quite
different and depends mainly on the type of metering
processes and the intensity of file sharing (Table 9).
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Table 8. Power consumption of computer when run Microsoft Office 2010 programs.

Energy consumption, W/h
Type Control Microsoft Word Microsoft Excel PowerPoint
Bal. Econ. Bal. Econ. Bal. Econ. Bal. Econ.
Basic 65,00 65,00 65,00 65,00 65,00 65,00 65,00 65,00
CPU 1,00 0,23 1,26 0,72 1,82 0,81 2,46 1,62
ROM 0,03 0,01 0,27 0,02 0,17 0,09 0,31 0,07
Monitor 50,00 50,00 50,00 50,00 50,00 50,00 50,00 50,00
General 116,04 115,24 116,52 115,74 117,00 115,90 117,77 116,69

Table 9. Power consumption of computer when browsers work.

Energy consumption, W/h
Type Google Chrome Internet Explorer

Bal. Econ. Bal. Econ.

Basic 65,00 65,00 65,00 65,00
CPU 18,63 17,85 18,63 17,85

ROM 0,22 0,11 0,17 0,16
Monitor 50,00 50,00 50,00 50,00
General 133,85 132,96 118,35 117,65

Table 10. The ratio of the energy efficiency of the system.
The ratio of energy consumption ratios (KB) .
Type - Energy saving, %
Balanced mode Economical mode

Control 1,000 0,993 0,700
Microsoft Word 1,004 0,997 0,697
Microsoft Excel 1,008 0,999 0,893
Microsoft PowerPoint 1,015 1,006 0,887
Google Chrome 1,154 1,146 0,693
Internet Explorer 1,020 1,014 0,588

The ratio of energy efficiency of the system in the Balanced and
Economical modes
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Fig. 1. Ratio of energy efficiency of the system in the Balanced and Economical modes.
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Browsers, due to the large amount of data exchange,
are largely loaded by the CPU, increasing its power
consumption. Energy consumption, for use of two
different speeds of browsers, can vary quite a lot
(Table 9).

On the basis of these data, ratios were obtained for
control in Balanced mode (Table 10).

In graphical form, this ratio is shown in Fig. 1.

On average, the energy efficiency of the system,
when using the Economy mode, increased by 0.7%. With
the equivalent use of Microsoft Office 2010 (Table 8) and
the Google Chrome browser (Table 9), the average
computer power consumption is 119.878 W/h. In terms of
247 business days, including 8 hours a day, the average
power consumption of the computer will be 236.88
kW/year. Using the Economy mode reduces this number
by 1.66 kW/year.

Using Savings Internet Explorer, instead of Google
Chrome, reduces power consumption by 3%, that is - still
at 6.92 kW/year.

Thus, according to our estimates, the total electricity
savings will be 8.58 kW!/year. Considering that the
number of permanent computers in large IT companies
can reach tens or even hundreds of machines, the use of
the Economy Mode and the cost-effective Internet
Explorer browser can be of significant economic benefit.

Conclusions

1. It's economically feasible to use the economical
operating mode of the Windows 7 Unlimited system as
the system's energy efficiency increases by 0.7%.

2. Also, using Internet Explorer will reduce system
power consumption by 3% compared to using Google
Chrome.

3. Therefore, in the future, by studying the energy
costs of different software, you can determine the optimal
software for the higher degree of energy efficiency of the
system.
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METO/JIU PALIIOHAJIIBALIT EHEPTETUYHUX
PECYPCIB I11J] YAC POSOTH 3 OIIEPALIITHOIO
CUCTEMOIO
C. M. T'ononypa, 5. B. Cunenxo

AHoTamigs. B Ham dYac KOMITOTEpHI CHCTEMH
CTalOTh HEBIJI'€EMHOIO YaCTHHOIO Oy/1b-SIKOTO
BUCOKOKBaJiikoBaHoro pobouoro mnpouecy. Bonu
BUTPAUYalOTh KiJIOBAT EJEKTPOCHeprii Ha MiIbHOHU
MaTeMaTHYHUX OTIepalil, sIKi, y CBOIO 4epTy, BU3HAYAIOTh
(hYHKIIOHATBHICT TPOTpaMHOTO 3a0e3redeHHs i HeCyTh
BIINOBITaNBHICTE 3a pe3ynbTaT Oyab-iKoi poboTH. Y
CTaTTi  pO3MINAETBCS  YHCENbHA  e(QEeKTHBHICTH i
JOLUTBHICTh BUKOPHUCTAHHS ~ €KOHOMIYHOTO  PEXHUMY
pobotu Windows 7 B HeoOMeKeHiit omepaniiiHiii cuctemi
64-6itHoro Tumy. UYwucnoBi aHi, HAa OCHOBI SIKHX
Koe(illieHTH, 1[I0 HABOJATHCI B poOOTI  Oyim
po3paxoBaHi, Oynum  OTpuMaHi 3a  JOMOMOIOIO
NpOrPaMHOTO 3a0e3ne4yeHHs MOHITOPUHT'Y
eneproedexktuBHocTi  Joulemeter 1.2 (mineHsiliHuii
mponykt JlaGopaTtopii mporpamHoro 3abe3nedeHHS
Microsoft). T'omoBHe 3aBHaHHS POOOTH — MPHHOCUTH
TOYHI BIZCOTKM CKOHOMIii Ha MPHUKIAAI KOHKPETHOTO
KoMIT'foTepa i po0oTi nakety odicHux mporpam Microsoft
Office 2010, sixkuii Bkiouae B cebe mporpamu: Microsoft
Word, Microsoft Excel, Microsoft PowerPoint i 6paysepu

Google Chrome Ta Internet Explorer 3 pisHoto
TPOTYKTUBHICTIO.

[pyHTyIOUMCh Ha pe3yiIbTaTax EKCIEPHMEHTY,
E€HEProe(eKTUBHICTh  CHCTEMH, TIPU BUKOPHUCTaHHI
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€KOHOMIYHOTO pexuMy Oyna Bume Ha 0,7%, HDX npu
BUKOpPHCTaHHI  30amaHcoBaHoro. |  MmakcumainbHa
eHeproe(eKTuBHICTE 3,7% Oyn0 AOCATHYTO 3a paxyHOK
BUKOPHCTAaHHS eHeprosdepirarouoro Opaysepa Internet
Explorer samicts Google Chrome.

KuarouoBi ciaoBa: eHepretmyHa e(EKTHUBHICTB,
pamionamizaris, Windows 7, Microsoft Odic 2010,
Google Chrome, Internet Explorer.

METOAbI PAITMOHAJIN3 AN
OHEPTETUYECKUX PECYPCOB BO BPEMA
PABOTBI C OIIEPALIMOHHON CUCTEMOI

C. M. I'ononypa, b. B. Ceinenxo

AnHoTanusi. B Hame BpeMs KOMITBIOTEpHBIC
CHUCTEMBI CTAHOBSITCS HEOTHEMIIEMOH YacTblo JFOOOTO
BBICOKOKBaNU(UIIPOBAHHOTO pabodero mporecca. OHU
TPAaTAT KWIOBATT DdJEKTPOSHEPTHMH HA  MIJUIHOHEI
MaTeMaTHYECKUX OIEepannii, KOTOPBIE, B CBOIO OUYepe.b,
OIIPEETISIOT (YHKIIMOHAJIBHOCTD NPOrPaMMHOTO
obecrieueHHss ¥ HECYT OTBETCTBEHHOCTh 3a pE3YJbTAT
moboit paboTel. B craThe paccmaTpuBaeTCsi YMCIICHHAS
3¢ (GEKTHBHOCTh M IEI€CO00PA3HOCTh HCIIOJIb30BAHHUS
OSKOHOMHUYHOTO pexuma paboret  Windows 7 B
HEOTPaHWYEHHOM OTEepPallMOHHONH cucTeMe 64-OMTHOTO
Tuna. YuWcnoBble  JaHHBIE, HA OCHOBE KOTOPBIX
k03((UIMEeHTE, TNpHBOIMMBIE B pabore  ObumM
PACCUUTAHBI, ObLTH TOJTY4EHBI c TIOMOUIBIO
IPOTrPaMMHOTO obecrieueHus MOHHUTOPHUHTa
sHeproagdexruBHOocTH Joulemeter 1.2 (JIUIICH3MOHHBIH
nponykT JlabGoparopum TPOrpaMMHOTO OOeCTIeUeHUS
Microsoft). ['maBHas 3amaga paboThl — MPUHOCUTH TOTHBIE
MPOIICHTHI SKOHOMHH Ha TpHMEpe KOHKPETHOTO
KOMITbIOTEpa M TakeTa OQUCHBIX mporpamMMm Microsoft
Office 2010, koTopbIii BKJIIOYAaeT B ce0S MPOTPAMMBI:
Microsoft Word, Microsoft Excel, Microsoft PowerPoint
u 6pay3epsl Google Chrome u Internet Explorer ¢ pa3Hoii
MPOMU3BOIUTEIBHOCTBIO.

OCHOBBIBasICb Ha  pe3yJbTaTax OKCHEPHMEHTa,
9HEProd(PEeKTUBHOCTh CHCTEMBI, IIPH HCIIOIb30BAHUH
SKOHOMHYHOTO pexuma Obuta Bhimie Ha 0,7%, yem mpu
UCIIONIb30BaHUK cOajaHcHpoBaHHOro. VY makcumalbHas
9HeprodPPekTuBHOCTs 3,7% OBLIO JOCTUTHYTO 3a CYET
HCTIONB30BaHus dHeprocOeperatomero Internet Explorer
BMecTo Google Chrome.

KiaroueBbie cjoBa: SHEpreTUIecKas
3QGeKTHBHOCTD,  pammoHamm3anus,  Windows 7,
Microsoft Office 2010, Google Chrome, Internet
Explorer.
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