314 BRELEX2EE =2A 23 H3& (9% 5)

AZESLY S8 FH A2 2A ° 7

o

of 3 8 o & 2' ¢ X

8

i =

Ol

§H %t

g‘f

FHZ 2z ol g AR o|s7} FolAlel wet £z e AR AR 878 HH

A77) 94 o B x5e A St Beba

2ZEe F27 WA B A 224

4 azEdol ME R HARF ulge FTEAT AR dddE FARPA FH] A2E

szEdols] Al AAVYE HALA Helth FARFHe) F& 2xEdole shie) 2E &
el A1%E AAE 87 AT HFRA 4 FE2E shdek Gk B EEAAE 2nEsiols] X34
& ZHAoR BeARIIYH £ATeIYE PR Hol Z2UE WEYAE 24T 2IYTE
o e AEdE Aade AAsn TS

The Design and Implementation of
a Software Complexity Measurement System

Ha Yong Lee', Ryong Geun Rhee', Jung Ho Park't
and Hae Sool Yang

ABSTRACT

Recently, as users’ understanding about software is raised, software developers devoted all
their energy to satisfy users’ needs. Accordingly, software is geiting increase in volume and be-
coming complicated. As accoount of it, development and maintenance costs of software have
been increased, and a large number of developers were projected in maintenance and develop-
ment of new software. Software with good maintenability has a function in a module and is
easy to read and simple. In this paper, for effective management of software complexity, I de-
signed and implemented the system which accepts source program by input and measures prod-

uct metrics and produce measurement value of factor items.
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Lines of code 684
Total number of statement 454



=2A ®23 Z1|33(95 5)

Nugber of comment line 50
Number of 1/0 statement 0
Number of labeled statement 84
Number of selection statement 67
Number of iteration statement 21
Number of jump statement 59
Number of expression statement 223

Number of executable statement 211
Number of declaration statement 22
Number of blank line 35
<TOKEN)

Total number of token 2572
Number of keyword 302
Number of identifier 682
Number of operator 0
<{VARIABLE>

number of variable 4
number of reference 19
number of wrlte ‘ 10
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(Table 3) Measurement result about complexity model
and factor item

X 5 B |size|leng| wvol {cyc| D
abstr_decl]| 15 45| 175.8 8 17
para_decl| 18 70| 297.3| 13} 11
declarator| 16 74| 296.0] 11| 16
initializer 7 10 28.0 4 2
struct_decl 6 14 36.1 6} 10
struct_spec 5 8 18.5 3 1
enunm_decl 9 13 41.2 4 2
enum_spec 5 8 18.5 3 1
typedf_decl 6 6 15.5 3 2
decl_spec| 14 65| 247.4 4 2
funct_def} 17 43| 175.7 b 8
extern_decl| 15 30 117.2 6 5
incl_macro| 10 22 73.0 4 2
uc_nscan 3 6 9.5 2 1
def_macro| 13 58| 214.6/ 13 6
if_macro 5 8 18.5 3 3
ifdef_macro 2 4 4.0 2 1
macro_decl| 11 411 141.8 6 4
mainprogram 7 33 92.6 3 2
TOTAL {185 561]2128.4(107) 96
AVERAGE[9.7 [29.5| 112.0{5.6{5.1

size : 9§ Alol=
leng : T2y ZAo]
vol : =23y 28§
cye : Aolg=vlE £
D :D A%

(E 4) 2t 2988219 s
(Table 4) Correlation table between each factor item

size leng vol cyc D

size|1.0000{0,.8778/0.9040{0.81670.6698
leng|0.8778|1.0000(0.9945/0.8110{0.6394
vol |0.9040(0.9945/1.0000(0, 8332|0.6647
cyc |0.8167/0.8110]0.8332|1.0000|0.7488
D 0.6698(0.6394|0.6647|0.7488:1.0000
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(Table 5) Normalization about measurement result of-

factor item
2T g3 size|leng|vol |cyc| D|TOTAL |MEAN
abstr_decl| 24 24| 25| 22(53| 149 |29.7
para_decl| 31 37| 42| 36{34| 181 36.2
declarator| 26 40| 42| 31|50| 188 |37.6
initializer| 11 5| 4| 11| 6] 38 | 7.6
struct_decl| 10 7| 5{ 17|31} 70 |14.1
struct_spec| 8 | 4| 3| 8| 3] 27 | 5.3
enum_decl| 15 7{ 6{ 11| 6; 45 | 9.0
enum_spec| 8 4] 3] 8| 3] 27 | 5.3
typedef_decl| 10 3] 2| 8/ 6] 301 6.0
decl_spec| 23 35/ 34| 11} 6| 109 {21.8
funct_def| 28 23| 25| 25|25] 126 |25.1
extern_decl| 24 16| 17| 17|16| 89 |17.9
incl_macro{ 16 12) 10| 11| 6| 56 {11.2
uc_nscan} 5 3] 1; 6| 3] 18 | 3.6
def_macro| 21 31} 30! 36|19( 138 [27.5
if_macro| 8 4] 3| 8[ 94 331 6.6
jfdef_macro; 3 2 6 3| 15} 2.9
macro_decl| 18 22| 20| 17}13| 89 |17.8
mainprogram| 11 18| 13} 8| 6f{ 57 [11.3
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(Table 6) Decision of measurement result
2 g | TOTAL |MEAN | 3t 3
abstr_decl 149 (29.7/% A o
para_decl| 181 [36.2|mi$ ¥ 3¢
declarator| 188 |37.6|vi ¥ 3¢
initializer| 38 | 7.6lul %+ $<4
struct_decl 70 [14.1(% <+
struct_spec|{ 27 | 5.3|of§%¢ %
enum_decl 45 | 9. 0|0l %+ %%
enun_spec! 27 | 5.3|m}{¢ ¢4
typedef_decl 30 | 6.0/ %%
decl_spec| 109 |21.8|3 4
funct_def| 126 [25.1|{% 3 gt
extern_decl 89 (17.9(3 o
incl_macro| 56 [11.2|% T
‘uc_nscan| 18 | 3.6|vf ¢ 4
def_macro} 138 |27.5|% & ¢
if_macro| 33 | 6.6{0l-% %<
ifdef_macro 15 2.9/ £
macro_decl| 89 [17.8|3 g
mainprogram| 57 |11.3]|% T
o = S =
M _ -
A =
o] 7
= -
=238 Zo|
(T8 7) Az =izl of
(Fig. 7) Example correlation graph
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