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Abstract

A program consumes energy by executing its instructions. The amount of cosumed power is mainly proportional to
algorithm complexity and it can be calculated by using complexity information. Generally, the complexity of a S/W is
estimated by the microprocessor simulator. But, the simulation takes long time why the simulator is a software modeled
the hardware and it only provides the information about computational complexity quantitatively. In this paper, we propose
a complexity estimation method of analysis of S/W on source code level and produce the complexity metric
mathematically, The function-wise complexity metrics give the detailed information about the calculation—concentrated
location in function. The performance of the proposed method is compared with the result of the gate-level microprocessor
simulator ‘SimpleScalar’. The used softwares for performance test are 4x4 integer transform, intra-prediction and motion
estimation in the latest video codec, H264/AVC. The number of executed instructions are used to estimate guantitatively
and it appears about 11.6%, 9.6% and 3.5% of error respectively in contradistinction to the result of SimpleScalar.
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245 32:sixtab C.c FRE® int 1, §, t 131 22 _stabs “main:F(0,.1)",36,0,.5.maln
246 486 .stabn 68,0,32,.LMi—six_tab 132 23 .global maln
247 457 LM :gi gg ; -type main, function
198 main.
g:g g&:slxtab_c,c **I;EBS :gg gzpapeg.c :::: #include<stdio. k>
250 34:sixtab_C.c FRE® int row = ROW % 4 + 17, 137 4:2232& #x%% int
251 8% .stabnh 6&,0,34, LMio—six_tab 138 4:paper. ¢ ®ews maln(void)
252 2op _LMID: 138  S:papet.g *RRF
253 201 0060 2433GFES Idr r3, .L&6 140 128 _stabn 68,0,5, .LMi-main
264 202 9064 20300BES sty r3, [fp, #-32] 141 127 LMt
265 35:sixtab_C.c *EER int col = COL # 4 + 47, 142 128 @ args = 0, pretend = 4, frame = 20
256 203 .stabn 88,0,35, ,LMi1—six_tab 143 128 @ frame_needed = 1, current_functis
297 208 i 44 10 oo coMel  ELTE e el
stm sp! ., (2 Py s PC
ggg ggg gggs 20339FED Idr r3, .L66+4 146 132 0008 04BOACE2 sub fp, Ip, #4
z ¢ P430UBES str r3, [fp, #-35] 147 133 000c 14DOADE2 sub sp, sp, #20
260 3G sixtab C.c Py 148 G:ipaper.c nann int 1, i
261 a7:sixtab C.c P for (1 =2 . 1 <8 I+ - -
ggg ggg .s't‘abn 88,0,37, LMi2-six_tab al = 5t = StA ALKF
LMz =35t 3 LI & ]
264 200 9070 OD30A0ES mov r3, #0 T8 4 ClAssembly 2 2= Uf &5 AR o
265 210 0074 14300885 strord, [fo. #—20] Fig. 4. An example of start position of function in
267 212 G078 143018ES lar r3, [fp, #—20] inati
268 213 007c DFHOS3E3 cmp ¢3, #7 C/Assembly combination code.
269 214 0080 200000DA ble L8
270 215 0084 3DOOOOEA b .17

a2l 2. C/Assembly &8 ZEQ| o
Fig. 2. An example of C/Assembly combination code.
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169 j2:paper.c [TIT] numi++;
170 149 .stabn &8,0,12, _LME-malin
171 150 JLME:
172 151 0028 1B301BES tar r3, [fp, #-24]
173 152 002c 012083E2 add r2, r3, #i
174 453 0030 1RZ00BES str r2, [fp, #-—24]
175 13 paper.c RR%H num24+,
176 154 .stabn &8,0,43, LM/-main
177 155 LM
178 156 0034 1C301BES Tdr r3, Lfp, #28] |
178 157 G038 Q120B3E2 adg r2, r3, #1
180 158 003c 1C200BES str_r2, [fp, #-28]
181 "LAAM GAS /tmp/ccUBCVEBX. s page 4
182
183
184 4. paper.c BEER num3-+-
185 158 .stabn &8,0.14, LMs—main
186 160 JLME
187 161 0040 20304BES tar r3, [fp, #-32]
188 162 0D44 0120B3E2 add r2, r3, #1
189 163 0048 20200BED str r2, [fp, #-32]
38 5 C/Assembly E8 ZE Ule WEHo 59 of
Fig. 5. An example of the instruction block in

C/Assembly combination code.
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181 16 papef.c [IT) for{1 =0 . 1 < 10 5 14+ MBS 0] BHA

192 184 .stabn 68,0,16, LMi-main 3. =@zl =4

193 165 LM

185 187 0050 10300BES 5 By ¥-16
196 168 L3

197 168 D054 103018ES tar r3, [fp, #-18]
188 470 0058 08D053E3 cmp 3, #9

189 471 005¢ 170000DA bie .L8

200 172 0050 24D000EA b L4

201 173 .18

202 17 paper.c 212 {

203 18 paper.c L2212 numy4-to
204 174 .stabn 68,0.18, LMi0-mailn
205 7% LMo

206 175 LOG54 1B301BES idr r3, [fo, #-Z&]
207 177 0068 0120B3E2 dd 2, 3, #1
208 178 006c 18200BES =
209 19 paper.c t22 2] num244

210 478

.stabn 68,0.18,, LM11~maln
LML

211 180

212 481 0070 1C301BES idr r3, [(fo, #-28)
213 182 D074 G12083EZ2 dd r2, r3, #1

214 483 £078 1C200BES str r2, [# —28
215 20:paper.c L2213 num34--;

216 184 .stabn 68,0,.20, LMiZ-main
217 185 RE" PN

218 1886 D07c 20301BES Idr r3, [fo, #-32]

216 187 0080 0120B3E2
220 488 DOBA ZD200BES

add r2, r3, 1
str r2, [fp, #-32]

221 189 .stabn 68.0,16, LMi3s-maln
222 g9 RE " EN

223 181 L6

224 19Z 0088 10301BES 1dr r3, [fp, #—16]
225 193 008c O12083E2 add 2, r3,

226 194 008D 10200BES str r2, [fp, #-16]

227 1895 0084 130000EA b L3
228 198 .L4:
229 21:paper.c EER® }

J8 6. "W 28 729 o
Fig. 6. An example of division of block.
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197 16 paper_while c *%¥% while(l < 10)

188 168 .stabhn B5,0,158, LMid-maln
198 189 _LM1p:

200 170 L3

201 171 0054 10301BES tdr r3, [fp, #-18]
202 172 (058 090DB3E3 cmp r3, #9

203 173 005Bc 170D0GGDA bie .LS

204 174 0060 240000EA b .L4

205 175 LBT

206 18 paper_while.c ¥4%» {

207 20 paper_while, ¢ #¥&y aumi44;

208 178 .stabn 88,0,20, LMIi-main
208 177 LMt

210 178 0064 18301BES tar r3, [fp, #-24]
211 178 0068 Di2083E2 agd r2, ra, #3

242 180 008c 18200BES str r2, [fp, #-24]
213 Z1.paper_while c x¥»» aumZH

214 181 .stabn 83,0.2%, . ILM{Z2-main
215 182 LMtz

246 183 0070 {C301BES idr r3, [fp, #-28]
217 184 0074 012083E2 add r2, r3, #4

218 185 0078 1C200BES str r2, [fp, #-28]
219 22 . paper_while . c *%%% num3-H-

220 185 .stabn 68,0.22, LMI3-main
221 187 LLM13:

222 188 007c 20301BES igr v3, [fp, #-32]
223 189 0080 0D120B3E2 add r2, r3, #1

224 150 0084 20200BES str r2, [fp, #-32]
225 23 paper_while.c *¥#»

226  24:paper _whlle.c %#x¥ 4

227 19 .stabn 88,0,24, LMid-main
228 162 SLM4:

228 193 0088 10301BES tdr r3, [fp, #-18]
230 194 008c D12083E2 add r2, r3, #%

231 195 D080 10200BED str r2, [fp, #-16]
232 25 :paper while. ¢ ##%# }

a7 8. whieRel st = ojgal 2x

Fig. 8. The simplified assembly frame of while loop.
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Fig. 13 An example of the complexity metric of a C

source code.
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