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A Study on the Power Consumption of Computer Application Software

Student : Yung-Chien Chang Advisor : Dr. Yaw-Chung Chen

Degree Program of Computer Science
National Chiao Tung University

ABSTRACT

The demand of electrical is ever increasing because all the countries over the
world exploit industrial development aggresively, and it causes the greenhouse gases to
increase gradually. To prevent warming effect from becoming worse, the “Kyoto
protocol” was initiated at the historical moment. The purpose of this protocol is to
encourage various countries to invest in energy conservation and in reducing the
carbon emission. Besides saving,theiconsumption of the energy, the development of
the alternative energy source:is a great tool;.too. All sorts of tactics are to achieve
purposes that reduce the emission of carbon dioxide in order to lower the impact of the
greenhouse effect on the earth.

Computers are the indispensabletbasic outfit in life for people to work with in this
century. People are dependent on the computer to work in a large amount. Due to the
habit of the improper use, such as not used to shut down the computer which is not in
use, the electric energy consumed through this way has become an important waste of
energy. Since the power consumption of the computer is relatively small comparing to
other electrical home appliances, people usually will not care about the amount of the
power consumption of the computer. Computer products are evolving from the earlier
days to the notebook computers and nowdays pad computers and mobile PDAs. Due to
the need of energy conservation and reduction of the carbon emission, the
power-saving mobile computer is designed at the historical moment. In addition to the
features of “light, thin, short, little”, its low power consumption is the main
consideration for the design.

The purpose of this thesis is targeted at the studies in the following main
concerns:

1. the consumption of the electric energy caused by carrying out commonly
used application program,
2. the relationship between the application programs and their consumption

of the electric energy



3. the relationship between the application programs and the emission of the
carbon dioxide

4. to find the formula to calculate the power consumption of the electric
energy by using the hardware specification in the computer
5. to be an indicator of bettery endurance as a reference of designing the

mobile computer in the future

Keyword: Kyoto protocol , Greenhouse gas (GHG), Power Consumption,
emission of the carbon dioxide, Renewable energy,
formula to calculate the power consumption
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0.01 @ﬂ?ﬁfﬁ\ﬂj [l BRI g1 13 s o

13 BB HIRECE R B LYY PR

PR 0017 | 0027% | 0.037% | 0.047% | 005% | 0.067%
Al L BUPHEG ] | Bl Pl ] | RSP T | RG] | LR | B ER F]
o (€2)) (€2)) (€2)) (€2)) (€2)) (€2))
1| FERE 159 460 761
2 |FESIE 34 71 113 155 197 239
3 |FBSTEE D wlan 31 65 99 133 167 201
4 |PPT 35 76 116 156 196 236
5 |WORD 35 74 115 154 193 232
6 |EXCEL A, | 113 152 191 230
7 |MP3_1 25— e 79 106 133 160
8 |MP3_2 26 =, 80 107 134 161
9 |DVD | 25 50 77 104 131 158
10 |FTP 28 56 V83 110 137 164
11 (Al S ] by y 76 104 132 160
12 [ﬁ%‘.ﬁw YA 2 44 66 88 110 132

A3 LRSI > SRR TRERE T w5 - BT 0.01 % Rl iy
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R 14 0 BB SR S 001 1 i F
P F‘-fé' 001 % | 0.02% | 0.03% | 0.04 @ 0.05 % | 0.06 %
1 0.01
i e Hi l'?gﬁjj‘ ftf] gﬂf&ﬁ [l gﬂf&ﬁ [l gﬂf&ﬁ fei] | H I'EEEJJ; feil | H I'EEEJJ; fel] @%ﬁ fet]
B (min) (min) (min) (min) (min) (min) | V58
(min)
1 |REE 159 301 301 301
2 fﬁ%ﬁ{% 34 37 42 42 42 42 42
3 (ﬁﬁ%ﬁkﬁf,}?ﬁ‘?ﬁ wlan 31 34 34 34 34 34 34
4 |PPT 35 41 40 40 40 40 40
5 |WORD 35 39 41 39 39 39 39
6 |EXCEL 34 40 39 39 39 39 39
7 IMP3_1 25 27 27 27 27 27 27
g [MP3_2 26 27 27 27 27 27 27
9 IDVD 25 25 27 27 27 27 27
10 [FTP 28 28 27 27 27 27 27
11 :T e A Eﬂﬁg?ﬁf 24 26 26 28 28 28 28
12 AR A 2 e | 2 2 2 py)

-y

FIIREAE R SR BGT Y R il 2l

N
98 =+ @ F:‘i TPHIR [ 0.623 23 k1 COne/™ ERRLYEST BIWREHT » I 15 - F
15 B S HECPE NIRRT IS | R Y PR
VR 0.01 " |JBART 1 538 | BT 1 5348 | fT 1 B (BT 1 T
A HEEE YRE | VERE | VEAPHE | YRR | VEREHD
(min) (%) T30 (%) (Gai))
1| PR 301 0.000033 0.020 0.0019 1.183
2| FRINE 42| 0.000238 0.148 0.0142 8.846
3 |FBSIE TR wlan 34/ 0.000294 0.183 0.0176 10.964
4 |PPT 401 0.000250 0.155 0.015 9.345
5 |WORD 39| 0.000256 0.159 0.0153 9.531
6 [EXCEL 39| 0.000256 0.159 0.0153 9.531
7 |MP3_1 27]  0.000370 0.230 0.0222 13.830
8 [MP3_2 27]  0.000370 0.230 0.0222 13.830
9 |DVD 27]  0.000370 0.230 0.0222 13.830
10 [FTP 27| 0.000370 0.230 0.0222 13.830
11 [ A Eﬁ%’?&i 28| 0.000357 0.222 0.0214 13.332
12 | Ry 22| 0.000454 0.282 0.0272 16.945
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% 16 1 A SR £ RCEE LY CPU %2 DRAM T 47 5
CPU = 4B |5 DRAMT $50ffi | 5k
g | weEpr | BUREGE | B2 | BN [ #
1 KBTS 15% 3% 41% 46%
2 s 15% 3% 41% 46%
3 ’rﬁ%}i&%ﬁ%‘ﬁ wlan 15% 3% 41% 46%
4 PPT 70% 27% 36% 37%
5 WORD 30% 27% 36% 37%
6 EXCEL 34% 27% 36% 37%
7 MP3_1 12% 25% 43% 38%
8 MP3_2 33% . 25% 32% 39%
9 DVD 41% 25% 36% 33%
10 FTP 70% 24% 36% 37%
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12 A ﬁ%‘,flh’f YA 75% 34% 43% 51%
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10% ‘__3_ _73// S \0/ 1%
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Lo PIaeea A = E TH REY
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3. AR RY 7 AN #H] (HINET f19 HICHANNEL )
4.3@ IR SR S 0 o R
5. f{t"] WORD ~ EXCEL - POWER POINT /s [fil #
6. FiH - Pl A0S T PRININE
7. FRS - PR £ 2T REE

o A7 BB SRR L LR PR PR P

%CTFE A HEEFIE %j%izjl BT )
1 12 A g 0.0272 16.945
2 7 |MP3_1 | | 0.0222 13.830
2 8 [MP3_2 | L 00222 13.830
2 9 |[DVD | s 0.0222 13.830
2 10 |FTP ‘ - 00222 13.830
3 11 B2 e | 0.0214 13332
4 3 |FEBIE Y wlan 0.0176 10.964
5 5 |WORD 0.0153 9.531
5 6  |EXCEL 0.0153 9.531
6 4 |PPT 0.015 9.345
7 2 |FEE 0.0142 8.846
8 1| PRESTE 0.0019 1.183
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U4 G WHERD

| IR AR g
SHEC T R SR R

rp:jr\f—ijg, [—‘igj‘qgﬁlypﬂ\ Byt
441 EREHERT S A
B S DT R R -
e = R
Ry = X _cpu X X p_cru X XV_CPU x X P vea X X P Lo X X power
T&FWF’ £ Peon _OTHER — Peon _x61 X Rp

1. 45T ASUS PRO88Q = I [EEenglresles
BATEE i U1

Rp = X, CPUXXP CPUXXV CPUXXP VGAXXP_LCDXXPOWER
2100 345 205 17 53 65

1800 35 1175 135 47 75
=1.17x0.99x1.75x1.26x1.13x 0.87

=2.51
FERNE =
PDVD_PROSBQ = PDVD_XBl XRp =22x2.51=55.22(W)
PPPT_PROSSQ = PPPT_X61 x Rp =15%2:51=37.65(W)

2. 5T ASUS WTS STl B L i ok
oz e

Rp= Xf CcPU XXP cpu X Xy _CPU x Xp VGAXXP_LCDXXPOWER

2200 35 1.25 135 60 90

~ 1800 35 1175 135 47 75
=1.22x1x1.06x1x1.28x1.2

=1.99
SRR -
PDVD_W7S = PDVD_X61 xRp=22x1.99=43.78(W)
Popr wrs = Peer_xe1 XRp=15x1.99 = 29.85(W)
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3. #£ET ACER Aspire ONE é‘T]?,Elfr'JfF%ﬂgj/gFlﬁfjj@<
S
Rp=X; _cpu X Xp _cpu X Xy _cpu X Xp _vea X XP_LCD X X power

1600 2. 5 1. 15 6 3 3 40
1800 35 1 175 13 5 4. 7 75
=0.89x0.07x0.98x0.44%x0.7x0.53

=0.01

Fep et
Povo Aspire — PDVD_XGl xR, =22x0.01=0.22(W)

Popr_nspire = Pepr_x61 XRp=15%0.01=0.15(W)

4. HEET ASUS EeePC 1008HA sl | i e sk
SNl

Rp=X; _cpU x Xp _cpU x Xy _cPU x Xp VGAXXP_LCDXXPOWER

1600 25 115 6 33><5—0

1800 35 1175 135 47 (5
=0.89x0.07x0.98 x0.44 x 0:7 x0:67

=0.01
TRk
PDVD_Aspire = PDVD_X61 xRp=22%0:01=0.22(W)

Popr aspire = Prer_xe1 XRp =18%0:01=0.15(W)

5§17 DELL 745 I FE[T ARG V35 ok

BT e U100 3 i
R :Xf cpu X Xp _cpu X
1866 65 1325 30 52 310

1800 35 1175 135 47 75
=1.04%x1.86x1.13x2.22x11.06x4.13

=221.66

4 ET R ok
Povo 725 = Powp xe1 XRp=22x221.66 = 4876.52(W )

Popr 745 = Popr xe1 XRp=15x221.66 = 3324.9(W)

XV_CPU x Xp _veA X XP_LCD X X power
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6. T%ET ASUS D770 %U#ngj?iﬁg,j/zﬁ%fﬁl}
L
Rp=X¢ cou X Xp cpu X Xy cpu X Xp vea X Xp_ 1o X X power

2666 ﬁx 1.3625 y 30 8 34 y 330
1800 35 1.175 135 4.7 75
=1.48x2.71x1.16 x2.22x7.23x4.4

= 328.57
FEENFE =
Povo b70 = Powo _xen XRp =22 x328.57 = 7228 .54(W )
Popr b770 = Peer _xe1 XRp =15x328.57 = 4928 .55(W )
AR RIS DVD fYH 1 PPT RIS - i 0.01 " iy - #7|
““if&ﬁw'mﬁu VP b SR 18 o Hp[1P A Yﬁ%ﬁrﬁ ] i
WATT ; T0O01 % %=1 4ﬁ;{%ﬂ001 L Jffr%ﬂjf P b ER T e
* 18 - SRR 0.01 % JEﬂf S M 1 A R B TES

Tl DVD DVD %3 PPT PPT iy

al | cpu | B | fEE M e i

5_,[% KR S % R P(W) |[P(W ] T0.0 | P(W) | P(W) [ T0.01

- ‘ 7 ) |17 A,

(>7) (7)

1 | 2r=/E] | Lenovo | Intel it 22 27 15 40
?_?E“F[ ThinkPa | core2
d X61 | DUQ
T7100

2 IR | ASUS Intel 251 55.22 20 30 37.65 14 42
F%EF‘ PRO88 | core 2
Q DUO
T6500

3 SR | ASUS Intel 1.99 43.78 27 22 29.85 32 19
F%EF" WT7S core 2
DUO
T7500

4 Eﬂﬁ ACER Intel 0.01 0.22 18 33 0.15 12 50
AL Aspire atom
e ONE core 1
E;’JF“ N270

5 rdeq ASUS Intel 0.01 0.22 12 50 0.15 8 75
Jf‘r EeePC atom
o 1008H core 1
E;’JF“ A N270

6 gkfgj DELL Intel 221.66 | 4876.52 | 120 5| 33249 108 5.54
?_f:q%[ 745 core 2
DUO
E6300

7 :FEFF' ASUS INTEL 328.57 | 7228.54 | 109 5.5 | 4928.55 100 6
F%’TF“\‘ D770 core 2
QUAR

D

Q9400
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0 20. WY
Lenovo H
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——DVD I'Ff,ﬂP(W) 22 55.22 43.78 0.22 0.22 4876.52 7228.54
—8— DVD# Il P(W) 22 20 27 18 12 120 109

i 16+ 250~ PR DV Y 0.01 % ol Sy otont 3 AR GRS )

10000
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100
10
1
0.1 Lenovo
. ASUS ACER Aspire | ASUS EeePC
ThQé(fad PROSSQ ASUS W7S ONE 1008HA DELL 745 | ASUS D770
—e—DVD |'F‘,$]TP(W) 22 55.22 43.78 0.22 0.22 4876.52 7228.54
—— DVD# il P(W) 22 20 27 18 12 120 109

[ 173 20— R DVD YR 0.01 % Rl S hertint 5 R (S % )
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6000

5000
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3000

2000

1000

0 Lenovo al e e >
. ASUS ACER Aspire | ASUS EeePC
Thl)r(llgfad PROSSQ ASUS W7S ONE 1008HA DELL 745 | ASUS D770

—8—PPT{f i1 P(W) 15 37.65 29.85 0.15 0.15 3324.9 4928.55
—— PPT { ET P(W) 15 14 32 12 8 108 100

[ 18 258 g PPT iffE 0.0 & o = S perlist ST ARG ) )

10000
1000
100
10
1
O T Lenovo ASUS 0ACER Aspire | ASUS BeepC
Tm;;gad pRossg | ASUsw7s [P s | DELL745 | ASUS D770
—e— PRI PW) | 15 37.65 29.85 0.15 0.15 33249 | 492855
—W—PPTRRETPOW) | 15 14 3 1 8 108 100

[f' 19 0 Y30 BR PPT J# 0.01 " Fl = By oot 53 Al B )

FERT 70 JUREERLI CPU b 2 BT £R 2 IRHRE 47 LCD £ ﬂﬁ
I s o l— ULV T2 = PSR T ST BT R AT
HORIERE ST IE s R o o R pr R -
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T FE] %{gﬂ%@f - ;gﬁﬁﬁj:jm[\s&mj ; Fﬁ*ﬁ%ﬁﬁ ST R
LCD % _l‘ﬂ) FJ 5 ?ﬂ’ﬁ[ﬂ TEds e A7 cHe L J‘%QT‘E[ gt Jp%p’ﬁ Ii%:{— l—fﬂ[ 54\@
m%g’é?m?#%iﬁﬁﬂﬁﬁﬁﬁﬁﬁwﬁ’Péé“#ﬁ; ihE
w&wwy@@%mmwﬁ%mﬁwwﬁ«@mmmuwﬁ%ﬁ@‘
ORI L2 o

442 EREBIERAFC
B (0 34 QWHERT A 5 [ T BRI -
i

Ry = XCORE cpru X XT_CPU x XP_CPU x XV_CPU x XP_VGA X XP_LCD X X power

#;ﬁﬁ ﬁj} PFUN_OTHER = PFUN_XGl x RP
L 537 ASUS PROBBQ 1T fE{fil ife=lost
e E G

Rp = Xcore _cpu X XT_CPU o XP_CPU N XV_CPU x XP_VGA X XP_LCD X X power

H

?ﬁj%ﬁgiﬂlﬁ[ %ﬁ? Rk I S ,ﬁ‘%rﬁ-éﬂj%ﬂj}
(X fﬁ?&]ﬁ?‘?%\' VVF&'FE'*WFI (= OOI)JEﬁ > [PAERTTH

_u7-,-

_2 100 345 205 17 53 65
11 " 35-.1175-135 47 75
1800
= 2x0.86 x 0.99 x1.75:%1.26 x 1,43 0.87

=1.85
Je YR -
PDVD_PR088Q = PDVD_X61 xRp=22x1.85=40.7(W)
Popr prosso = Peer x e XRp =15x1.85 = 27.75(W)

2. HEE]Y ASUSWTS STImj i L ik
“hk PR

Rp = XCORE_CPU x XT_CPU X XP_CPU X XV_CPU X XP_VGA X XP_LCD X X power

_2 2200 35 1.25 135 6 90

T2 L 35 1175 135 47 75
1800

=1x0.82x1x1.06 x1x1.28x%x1.2

=1.34
T T
Povo wrs = Powo xe1 XRp=22x1.34 =29.48(W )
PPPT_W7S = PPPT_X61 xRp=15x1.34 =20.1(W)
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3. J£fT ACER Aspire ONE STl ik

S N o S "¢ .
BT S |8
Rp = XCORE_CPU x XT_CPU x XP_CPU x Xv_cpu x XP_VGA x XP_LCD X X power
1

_2 1600 25 115 6 33 40

1 1 35 1175 135 47 75
1800

=2x1.13x0.07%x0.98%x0.44x0.7x0.53
=0.03
Je e ke
PDVD_Aspire = PDVD_XGl xR =22x0.03=0.66(W)
Poor aspire = Prer_x61 XRp=15x0.03 =0.45(W)

4. H#£ET ASUS EeePC 1008HA é‘friﬁzlffq%qgquﬁeﬁjgx
Akl
Ry = XCORE_CPU X XT_CPU x XP_CPU x XV_CPU x XP_VGA x X p_Lcp X X power
1

2 1600 25 115 6 33 50

1 1 35 1175 135 47 75
1800
=2x1.13x0.07 x 0.98 x.0.44% 0.7 x 0.67

=0.03
Je e
Povo _aspire = Povo_xe1 XRp =22x0.03 =0.66(W)
Popr aspie = Pepr_xe1 XRp =15x0.03 = 0.45(W )

5. #£ET DELL 745 Hr FF'JF'J ﬁ':[ UALI SR IES
TR
Rp = Xcore _cpu X X1_cru X Xp_cpu X Xy _cpu X Xp_vea X Xp_rco X X power

1
—Ex 1866 6_5 1325 30 52 310

2 1 35 1.175 135 47 75
1800
=1x0.97x1.86 x1.13x2.22 x11.06 x 4.13

— 206 .74

HE TR sk

Povo 766 = Povo _xe XR p = 22 x 206.74 = 4548 .28(W )
Poor 715 = Pepr xo1 XRp =15 x 206.74 = 3101 .1(W)
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6. H£J1 ASUS D770 fir_F I ifhlisk

Tl IR

Rp = Xcore _cpu X XT_CPU x XP_CPU x XV_CPU x XP_VGA x XP_LCD X X power

:gx 2666 ><%){1.3625 y 30 y y
35 1.175 13,5 47 75

4 1
1800

34

330

=0.5x0.68x2.71x1.6x2.22x7.23x4.4

=94.65
HE s

Povo 770 = Povo _xe1 XRp =22 x94.65 = 2082 .3(W )
Peer o770 = Prer o1 XRp =15x94.65 =1419.75(W )

USRS 5 )

PR BT DVD Byt % PPT [l 15 0.01 & 1 » 7]
2 F T OB L T SRR g 19 -

%o 19 ET RIS 0.01 1 B s T R B ) HE TR i
| b DVD L by PPT 1 ppT 4
| | | crumg PP M| e HH
e AT BHE] e R3 P(W) P | TOOL | P(W) | P(W) | T0.01
W) | #(7) !
(3)
1 | %%l | Lenovo | Intel i 22 27 15 40
?;T»g@f] ThinkPa | core2
d X61 | DUO
T7100
2 | ZrslE] | ASUS Intel 1.85 407 | 20 30 17.75 14 42
F;“%T“ PRO88 | core 2
Q DUO
T6500
3 | FRIE] | ASUS Intel 1.34 1948 | 27 22 20.1 32 19
Qigz WT7S core 2
R
DUO
T7500
4 | ¥Ed | ACER Intel 0.03 066 | 18 33 0.45 12 50
?:*gjjgr Aspire | atom
T;t[lﬂ%: ONE core 1
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