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Code Visualization Approach for Low level Power
Improvement via Identifying Performance Dissipation
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ABSTRACT

The power consumption and performance of hardware-based mobile and IoT embedded systems that require high specifications are
one of the important issues of these systems. In particular, the problem of excessive power consumption is because it causes a problem
of increasing heat generation and shortening the life of the device. In addition, in the same environment, software also needs to perform
stable operation in limited power and memory, thereby increasing power consumption of the device. In order to solve these issues, we
propose a Low level power improvement via identifying performance dissipation. The proposed method identifies complex modules
(especially Cyclomatic complexity, Coupling & Cohesion) through code visualization, and helps to simplify low power code patterning
and performance code. Therefore, through this method, it is possible to optimize the quality of the code by reducing power consumption

and improving performance.
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32 HH =Y Ext

AnESC] F=0| AY AR A4S A% Y S 7
< AlARI. 2L E o] ofet Y At w2 Af

9] ASE Bl AE HYS EAsk= F 71 #do] At
B AFoA A FEE Z=EE 7T A5E 5H7] gEo
Alggo] w2 AF S 7H & e FAY HHE A
Pt B A7 AE= ARMARS] ULINK Plus ZES ARE-s}
o] CZE9 AHHHHFE 2H511 Language WIS
7IRto 2 wielS BRFsto] AAY & diEE AAgt

lus

&
Fig. 32 &4 FE AY FHE 53 A4 3
Hetoltt.

D Keil uVision5 IDEO|A ZZAE A5t A &4
Stazt sk s FEE JERith @ 4 A4S vHA|
EZ At 24 E A2 309 A& dA=
FAEIUTE HA Yt 2AFEE FEdlo] Aupd A
277t 1o Loadsty] HEo]| JEESIT 1

b
i



45 Hot MBS S8t XH NG TS JNE W 215

Source Code

[DIKEIL

arm

& )

MCBSTM32F200 Board

Fig. 2. Building a Power Measurement Experimental Environment

o
lu)
)
[
ot
[t
ffrt
>
-
o

. ® 987 mEd] Solrke e
4% 4 Atk 3380 @9
= Z

o=
HE A9 g JdEs ¥y

g §HE o 55 AATTh © RheF vk
A B3t AEans 245kl 93 =g A4S

o @ UETE a4 =AY S T LR i

of dAE S=

@ Code improvement
(Low power pattern Source Code for

extraction with regular Complex Modules
representation) T

@

Compare
Improvement Results

End RSN “L
- A— - easurement

Fig. 3. Power Consumption Minimization Procedure Flow Chart

@ Start Point ® End Point

System { N

101 Mz |

Core Clock |
ol

Q: 1.5504mAs

Fig. 4. Power Measurement Graph

Fig. 4= &4 defZolty, O 219 A2 3}
FRAEE Yyehdth, 22 03o] AgEE 5ok A¥e
27317] 9siA L, o] AREY ZEA AR AHLdE A
£ 400k gt @A ALY 3.3V7F A 35
ok AR 2T gofAE Zol7b AAT 1 Holzt
1/1,000,000 T9ollA ®istot= Sago]7] Hio] 3.3VE

du

SAY. @04 tex dHolee @AY ART, ARHT
FTEAZNA FEAHAY +4 ARTS el o]
3 ARFE AYES o= 3491 Equation (1) S
st HEHE SHY &+ AUt

P=Vx]I ®

3.5 XA A0(C) mCHo) Chet AM2 ZE THE Fo|
AnEQo] FEO] HAHZ FH5t] fls] AxpA] o] 1
Zoiele] tigt ZE Hg 'S 245 2 AFolA=
Z 3709 x4 2= ™ (Loop Up, Call by Reference,
Multiple if then else)& Aolotal A& St 7 o
g2 H4 50HY AgS SHcte] B2 W groltt E3 o]
YHES AA| AZEo]oA F&3517] Yo Cppcheck®t
AEAAE ARSI
2 Loop Up¥ Loop Down®] &4 Zi}olt}, |

Table 1. Loop Up and Loop Down Pattern Measurement Results

Pattern Name
[tem
Loop Up Loop Down
int main(){ int main(){
for (int i=0; for (int i=100;
i{100; i++){ 0; i--){
Code o ey L ey,
Pattern printf("™*”); printf("™*”);
} }
return 0; return 0;
} }
Average
Power 5.2670697mW 5.2263594mW
Consumption
Regular la~zA-Z )([a-zA-Z_0-9)* [&{ ([a-zA-Z_0-9)+ ;
Expression | [a-zA-Z_]([a-zA-Z_0-9])* \+\+




216 HEXM2|&E=2X|/ARH U E4 A|AE HOH F105(2020. 10)
gt} Loop

7F 0K-E 100714 18 Z7}etdA] “vE &9
Loop Down+

Up HE9] Av[HE2 5.2670697mWolt}.
17} 10052E 071A] 14 Z4stdA s s 48d

< 5.2263594mWo|t}. WA Loop Down HElS ARE
o}—L— Aol AYARE EY 4= Ut th2 Frdo o
gt doltt. forE WY 244 1= W4=o]7] wio
‘la-zA-Z_(la-zA-7_0-9)* & HEF@3It}h W= w220

L2271 & ¢ YPoBZ [a-zA-7Z TR i@‘:}. o] &2
2FA afH 2584 2z, HeA ARE HEA 27149 Y
B 7 & o o eldh 9l O Al £A4ReF 24}

1\”4’7 AGub 7 & & Atk ol (la-zA-Z_0-9)*& X
gt Flol & & g 2] 071 o4 EAstths 9
Uhﬂr o]& QI3 W49 o] F, Zolo AHglol HE T &
ok 2244 WRe] g2 vlashy] 8 &S AR £
AL Hushy] Yo W 52 A & 5 B o]
([a-zA-Z_0-9D+ 2 Rt +'+= s 2ol 17] ol
EAgtth= uitt. S AollA i++' & EET S Hs
E HFIE ‘[a-zA-Z )([a-zA-Z_0-9)* Holl ++'& =d
= \+\+' & AHEFt o] H+EE4]E CppcheckollA
AR&-SHH Loop Up ”HE“’J iK100; i++'¢F 22 W7 37

T

I il

[e]
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Table 2. Call by Reference, Call by Value Pattern
Measurement Results

Pattern Name

Item
Call by Reference Call by Value
void func(int *a, void func(int a,
double *b){ double *b){
a *= 2: a *= 2:
b *= b *=
d } }
Pg‘?tefn int main({ int main({
int x=1; int x=1;
double y=3; double y=3;
func(&x,&y); func(x, y);
return O; return O;
} }
Average
Power 5.67433656mW 5.3083668mW
Consumption
\( ((char)*(short)*(int)*(long)*(long long)*
(float)*(double)*(long double)*) \* [a-zA-Z_]
E)lfpergeilseilgn ([a-zA-Z_0-9)* [,] ((char)*(short)*(int)*(long)*
(long long)*(float)*(double)*(long double)*)
\* [a-zA-Z_1([a-zA-Z_0-9])* \)

Table 3. Multiple if then Else, Switch Case Pattern
Measurement Results

Pattern Name

Item
Multiple if then else Switch Case
int main(){ int main(){
int a=80; int a=80;
if(a==80){ switch(a){
printf("A”); case 80:
} printf("A”);
else if(a==70){ break;
printf(“"B”); case 70:
} printf(‘B”);
Code else if(a==90){ break;
Pattern printf(“C"); case 90:
} printf("C");
else if(a==60){ break;
printf(*D”); case 60:
} printf(‘D");
return 0; break;
} }
return O;
}
Average
Power 6.1117386mW 5.7922722mW
Consumption
Regular if \( [a-zA-Z_1(la-zA-Z_0-9)* [&{=&)&|1*
Expression | [a-zA-Z_0-9]+ \)
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