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ABSTRACT

Software management model divided into the software project model and design estimation model, software
matrices model, reliability growth model, process improvement model(or process maturity model) etc. Among
these software management models, software complexity model make an estimated of the product software. For a
practice of software managed, need to guideline of the static analysis of software. Especially, Software complexity
model introduced for the estimation of software quantity and program complexity. In case of measurement the
software matrices, its need for us to analysis of software quality and products. On the other hand, we known
that complexity program include many defects and consuming of source cost. So, we apply to complexity model
using of the program complexity, control structure and volume matrices, interface metrics, process complexity
metrics method.

In this paper, we represent that the analysis of fault data detected during the system test. Also, we analysis of
program control structure and interface, volume matrics in various aspect of switching software. Others, their

results utilized similar of project and system development.
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Sa>1)

A7) @ o] ghe wh- AL ghe sfeldih =
fra-o] Sl 23 JNEE(Pa)S oo} %
o] A%tk

__ K, +K,
" K, +K,+K, , Ko : 852 FRKLOC)
o Zg718 2| o] 8-8(Pr)
PP N
"TK, +K, +K, , K : 20|85 F2(KLOC)

2 EAEE, oleidt ¥4 Wi el gl A
298] BAo g Fasht Uy Bakska A
Al 34 Agoli B olego] g,
B g maAEd ek Ags) &
ol mzoel ool vigt ¥ meas sz
Aol gl dist ¥4 Az, el o]F Shshe
Qo MAET Sl 27 FARE drtew
Hal wis wpe ey

A e

VI CHE wd ATEQ| 24 2

1. ACE2000 AlaBle] =203 4

KA Axde] FRi= 6719 A]HA2E|(ASS,
CCS, MGS, AMS, MSS, ATS)3} 117§ &=
F4=e] glem, 2412 TE & YREEE 25G
2 FH) Ae] f2ke] 160 G3l th3 ATM w3t A
>dolrl.  A|~dHls Aojsk= OS(SROS &
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mSROS) ¥ 7HE 7158 shdehs S-8re el
gk A ke okl E 13} 2.

E 1. ACE2000 A|~H) %
7 nej s
H/W 28
S/W 121 147 1053

* F axegle] A 3] Q192 40

71e JFR(KLOC)

6] =AM~ B3 89l F Ea 54
o ¥4 A 7 715EE Z2ad /5]
ole] T 29} o, e WHE&S i T
MiA Q12s E3ste] Ha 33%, HA 15%(F
o] 7HE19 60[F5 /N IsIAl Q1) A9)A] 47),
4 71 4092 9hsiAlh

aolel] x2S 53%E weiEgir)
(82} &S w3 Ze g A" 10 o)A}
£ SR AR

' 2. /e B4 ¥4 A5 (291 Q)
| AYAAVG,) | FFEHs
3. Al°l(CP) 11.3 5.6
98-8 H(0&M) 73 6.2
$-23 4 4)(0S, mSROS) 7.3 1.0
dlo|efu]o] 24| 2 8l(DBMS) 5.0 1.25
3k (TMN) 2.5 1.0
Firmware(DC) 8.2 1.0

* DC : device controller(Z=] #|o17])

Al2~®]l A7 7|92 UML(Unified Modeling
Language) AAES o83k AA=| 4 A|(Object
Oriented Design) 7' %8i3kar chekjt <434
S 53l 99E B AR SAls] fR
2 Ee]el ulEgoj(Middleware)S ©]43 IDL
(Interface Definition Language) Z®7|'H-S 283}
glomn], ARggleli= C, C++, Java 1o]E o] 83}
UNIX 373} web 7|uke] 7aaigg o] g-ajglct ™

Z2am A H Z2oaw RS A o
£88 BNl B ofEge] =y o A
% 33} 3}

B 3. g1 iz 2 A o4 dF

T B]-E(%)
Nzg 17.2
A o] 8% 16.3

ole] 13l 4= w3t A Eole] i3l g =)
ArHE 2 ANF2ES T3] g ZEas 4 e
qlpe] wWstolck afellA] 7lEe] =Hi= AHxF
22001 198 71F02 o 27194 wsksl A
S ehd Zoltk 49 AmEde] wiE o]F 2001
d 8 Fa) oF 105% el ER e gk
sagjele] YUY HEEL 5 ~ 18% AE=RE F)
Hi= wb QAo Folsk AR gl ol:
2z Ege]e] A5S Fola FTEHAMS Fole= &
H AAFoA FFo2 ASR F QES HEIE
(component) 5-5- 2}o| Heje]{l(z~5 Library)gh =4
o Azl rErt A EAEAY 7] sl =
= ) I Y- - S s S L S F S 1=

aaefel Hst o

1200000
1000000
800000
600000
400000
| 200000
‘ 0

source line

1 2 3 4 5
(x2) month

33 4. &2ZEe] rrell 4 s}

2. & Z20Y FZHE 24 2o

Wy a3 5t AR 7 7l HFEE Y
5 A3 dlojejeck o] dlolel= MY 7] DAE
Az 715 e vHreldks  F3(Integration)
AR dite] AjRse] e %2 7SR,
231 A1F A wbgsle Adte] 80% oAk 2A|ElaL
55 o alrk

0 —

W Totl Faults
WDcfects

functional test
ntation

integration
Phase Sourced

a3 5 T2Ae Ay 37 vy 3
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Problems - Per Product Lifecycle Phase
AT

(L .
C- .

e

]

]

a7 6. ZRAE AW FrPY wARAEAE |

ZeAE A F7ld o /A EAE
olHE i F2F WAl 7 2 715AE, 5
A2 dlolelzt 7 wol AA|3taL ek o] dlo]
HE FE3pH Z2AES] 28 ASRS Iofy &
U= 83 AR R &8 5 ook AAE dloE
o o 715AIFE ehrelsta AR Ao
3 AT o F Utk 62 289 ¥ 3
2 FA D) A A A0S FhAGANA 7}
A wo] WAk sl 1 UL 7| 2gHA
2] Fpbo]] A}bg-xlo] gkwl CHILL-Language©l|4]
C/C++JAVAZ 7 u3t7e] wsle} v]ESolE o]
43 2L Fe] s TS AlxEsle o]
of gt F%g AR 7 Bl g F3Fe] vlF:
Fo Qg deleg FA=c)

a8 7L 3R EAAT vlsA EAe] g
9 B AR R EAA s AAE
1 ~ 55H|(serverity 1 ~ 5)Z H-sle] A7} =
S5 Azde] v o] A1Z43ME vehich

Problems - Per Product Lifecycle Phase
ATM

[ Whem cnumsd
W oo rrund

Wb fivat

%

& 84l 8 AFe] iz minorgh FAE] S
Al criticaldt A2 F7b el FAZF dicls
oln}, 29|72 A%t FA= A AA|slaL sk
o] Al Al=HIZF FAE 41 IPC A7} E<t
slo] HEARE AR o] & A|RlEh= sl=slelet Al
o] dAA ] kA, mIESIe] BAldl B &
A7F A Aoz sefE| gt

28 89 wAIH AlZleh siF el i
Aibs AR AREE FAIFe] wWol A, s
 FAlolH, AA AL A7l gt &)
s LA Wigh ¥ A diss Y
WA FA A= A dok olw’t Ak
o] 33 A= 3 gle-S HFw glon, o
2qF AL Wde] skuEle] AMSR|lA releases]
= AP7lell = Al7|Es FAIRe] Az A7t
Aol Fole AF¥E Bk & wlEA|(Beta
test & Post-release) 2 22 fA| B3 H]82] =
7kt 7= A dlolele] A (bug-fix)o] o]

Problems by Severity Unresolved Problems by Severity
. -p ATM -p ATM
E WSeverity 1 E S 1
5 7T k 7 | m Severity
< WSeverity 2 3 m Severity 2
¢ g | OSeverity 3 O g OSeverity 3
5 MSeverity 4 a M Severity 4
% | @Severity 5 5 5 L B Severity 5
E'Y *H
ar 4
3t sk
2t 2r
1 l_l 1}
0 0 T
Jan ! Feb Mar Apr [ May Jan Feb J Mar Apr May
2001 2001 2001 2001 2001 2001 2001 2001 2001 2001
a3 7. A7 og L EAIA A7) 2 vlelE A
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Froblem Arrvigal & Resolution Rate-All Seygerities Froblem Arrival & Resolutiosn Rate Segerity 1 & 2
-p ATM -p ATM
E 10 W Taesolye d(otdd 5 W Tar nsotyn d{io D
b uP?uul[wtlkiyi 27 0 Fo uad (mm akchy)
% B OPFeediwesidy g O Fica dlraakhy)
g g
7 ® &
B 4
§
4 g
1] a
2 1
1
0 0
Jea | Fab I Mz Moy Jea T Fab T Mz I Apr
2001 2001 2001 2001 2001 2001 2001 2001 2001 2001
a8 8. FY AR A=l ¥%
A7) wtolck Wells] F2 AMET Qo HF A2d"d

ofe] 23] o MAE A FAHSl oie 7
Wz Fols) vlalel dia WA Al RelFw
otk 92 2% 846 A Aol gl
Aol gt Wt vAe] Wl 54 717k
Mgt FAAEC] Wol AT Gl A% Y

AP A7) Alzfel] whkE AFARe] AFE Fslel
o2 @A} A Al wE A 71551

vzl &, Wl FA- g A o) =g
I AZE 7159 FFPE 3 dojuar gle A7)
ds aHZE Fd o ¢ Uk oA weA Z=
AEeS] A APF7] F A (design)E A}t T
3 chA|(implementation)ol] o] 23 9)-8-2 o|v]gkc}

3. HoiTx ojEzia 2A Ao}
Aol7x EYs ¥4 A ¥ 4 9 19
10, 115} Rk 715 el ARE L Qe AelT

2 AM S5 27) 2 32 WA sl g 50y

| %

SV7.1.4 WAL Hd 100 ~ 1507 A% A-83}a
e FRIE o eyl v OAM 715wt
o Hakew 7] WA 71 o] AN, A
2l 53 EEE7Rs FAIE Bk o] 2
M Z7] Al2Hl]Ql SV5.1.2 WA iiial zZ2
Be] Ao] FERe= A7 ZREZS TR o
I Ehte] 7)1 E5 Wellx] &3k ﬂal?i}_i%ﬂ
2ague] A7z g7t Aoy &2 ot
AXNe F2Z =Hon, AR} A2859 7l50] Al
¥3} gol| w7} T2EF H 715E AlEsEled
Aelgroz Qla] #FE SF AxHog ZpE =
Fazol|A] g X%M—T'-"—?— ARSSHA| =Sl

g, OAM 7|52 Z7]dl E3RRF 7158 5%
Foz s _E:L%%H A Ny AL w5t
g AlojFxE we] ARsH Hi Az sle
= 716E AlEsl §x
224 i Aelees Fol=e %HMD}- o] olfr

Problem Arrival & Resolution Rate—All Severities Problem Arrival & Resolution Rate— Severity 1 & 2
-pATM -pATM
" 28
g 48| — Unresolved(total) k) —— Unresolved total)
= 8B Found(weekly) g 7} - Found(weekly)
g — Fixed(weekly) / g — Fxed(weekly)
2
40t 6l
2t i i
4 iy
24}
3
16
2
8 Lk
i} 2 0 ' %
Jan Feb Mar Apr May Jan Feb Mar Apr May
2001 2001 2001 2001 2001 2001 2001 2001 2001 2001

a2 9. FH A WA Gl A vl g
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555

M

I g amEdele) $Aps ALY A AT

= Alzgle] A ubge] ¥AKEYE 2 AAA|EF )
J-S ¥9]5}7. CHILL languageol|#] C/C++& %13}
o C-qoje] EAS Al »‘Jr%l 2 e v
2= wEo] glowiA et 7158 7E 4 e
A A7) dlitelcth

olell 1§l 109] ¥ ez y= T2 Aot
Z AHBIFE oA, 139 =2k 7E BE
o] sl W3S ouighel = 23 119 x5 %
9] oul 71e B39 Hd &AM HIE Rt
o} olel] thgh A A3} A= & 49} 3k

| X2l 7|5 MolF=E M of

1
18 200 2

17 150"' / 3
16 / © 100+ 4
- )
15 = \ 8§ ——SV7.12
T | ~—m—SV512
‘ 14 '6 SV7.14

a8 10. 121?4 71 14]°1 T= ﬂ*’ﬁ @4

- — S s

mon s
OAM 7|5 HOf 7= £4 A }-‘ |
ooria| |

250

200

4+ b
;T; 150

| = 100

50

i desdacind
1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81

1%1 11. OAM 715 zM T2 4 754

3 40| oabd smEge] A3l npE WA 3
v 7)o A Foles FAlod 3AE 7]
o W zlol7} gl OAM 71558 WS Ao
F vk 2 ool AAAINES AN =
dt AR R B3R /)5S Helghe=
A FEA B e slasla AP
7ol g mdEs FAges s 2+
uslch ey ko R A2 e A3
739l =Slel uhE 73@%’—;“4]*1 2= FAeE =
HhAsle] A 7% SHelx] Hu old WAz u
53 S o gk

H =rellis g Az EQele] digA]l 7)F
<+ AER FE3I BM6E Bgken FlE o
71% &2 W] function point(FP) A-8-2} FPU
9] nesting 4= 5 chZbE@ AT ESJe] njEZAES
F7IR BA, FAsle] R AT e FAlS
A7l wake maalol gk

£ 5o 95 Y A 22 2o
readability 5 &4HA17]7]  913F F412}el(comment
line)E HAZ 1 ~ 2% HEs EAEglon EP
= 8715l AU ¥A7|E, dHele AelrlE
of Hla] AiHo® yo] ANk 53] 8]
& o 7% el s ookt Al o
742711 Melshs o] w24yl AlEl -8
423 OAM 71% 5& Aflshz 490 47}
o} FPe] AHgo] e} 715l uls) wrk

3Ae] 7] F= main  AlZE]l ujofA
IPC(inter processor communication) *|2|% 7]%
=5 alEl= AR constantt} -3 (structure)
T ol AR Z1oR FAlE=d 1 o=
ZAelel HQ3 vkt T2 R 11'3] o TFH
zZ2aex wle] Ads]

E 4. 715 ¥5E Al 2 vjEYx B4 A
WA JF2(SLOC) File 9~ W73l Function category language Avg. FP
SV5.1.2 14,819 24 8 cp CHILL 9.58
SV7.1.2 7,150 22 7 (el mrocsssiog) ClC++ 1.5
SVv7.1.4 11,559 29 - P g C/C++ 26.86
SV5.1.2 10,503 27 17 Ad CHILL 2493
SV7.1.2 13,410 86 12 i i CJC++ 9.40

t

SV7.1.4 13918 93 . e C/C++ 9.68
SV7.1.2 8,032 34 ) DH C 2.53
SV7.1.4 9,698 40 (Data handling) (& 2.65
SV7.1.2 5,767 51 7 oM C/C++ 2.45
SV7.1.4 77227 59 - (Maintenance) CIC++ 1.90

* Al ¢ 1 Avg. FPi= 7)5 E5d] sl o g4t Aot AHEE 9wl

2. SV7.1.4 wje] WA wETN] A2t
897
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E 5. 715A ¥ Ao} 2 2 interface 7-Fo] |3+ vEY A BA A}

WA W | )5S | ZEAA data Gloval Commant Function Constant Structure LA
& d | wg | eels | Point 4 | Mol 4 | ¥ 4 | A
SvV7.1.2 3 ]2 2 1 13 67 110 345 16 1
SV7.1.4 - - 46 76 120 601 19 1
SV7.1.2 -8 - - 13 213 200 - - -
Sv7.1.4 - - 21 232 206 1 - -
SV7.1.2 |Data 2] - - 2 98 86 - -
Sv7.14 - - 12 156 106 - 80 2
SV7.1.2 A - - 22 143 125 26 77 21
Sv7.14 - - ] 167 112 - -

2e) Apsp) ol
ATM-Fourm, ITU-Tei|4]

5, SRk kst ¥
Hasls 23R 228
7155 AHelsPlel APt 25 3 Alofel A}
49 seirjg] RES vlg Addsle olE e
oA WHE- AME3l7] W]l AR A FIch
RBA7|SS 27 P A(SV7.1.2)04]  global
W4 F.P, constant A1%1, -ZA|li-(Hife ), =
2 A Fo] wo] A=t 2F wiEsA
SV7.1.404= 3743 Foje= A4S Helrh 1
ol 7)ol A"l 34 2 75 Aol s}
A AeAA] ok Adeeld qlej2 Addsle] AR
3 gtor} A Alagle] 34 A =)
opdlel] whE 71552 AAFHe] o]Folx EFasH
AHERR Wy, FERAE, a3z Ad A=
slo] xzae] SRS ¥ Aoz ¥AMFEQ

= o
o =

o} 7]e} w3t A|xgle] fA| Rl Qg EH
A 7)%58 A2 Z& 722 nesting depth7} 2 ~
5 oujal Zeog EAEgL)

tlolgt ZgAEd| ojs] AEEYe] Function
Point 47} 3007} AXx¥|= Z2AEZ| tigk FPA
A 7S Eglsle] o RoKEaieol F8, ¥l
=z, 23, Alzg, 27, £E N el AAH
B3 Az} s a gled® o)zt 27319
ATM =Z=2AEd] dolels A4, ¥A43F 23 2
71% dlolele X 6, 73 )l A4S dHojee =2
Ae AAA HAFgks aHsle] & 79 All
platform o] 3t ZAE 28-S sk o] wlald
A A zeAEe 3] T84S s Be
£ Buy|7} gk

FP Count ¥4 7]4ell | dlolelE Alsixwl

F 6. Function Point Analysisol| 7§+ A ese] ¥4 Az}

T ATM-p (AD) ATM-p (Avg.) General Model (GM) | ATM-p (OM) o).
W-E 1445.06 987.092 975 848.88 ATM-p2] (Avg)
S-D 30.8884 23.7182 42 21.364 =CP/DH/AD/OM-S %3}
P-D 6.6445 5.59201 36 ~ 1274 5.22307 w@el
#F7AR}F : 1. W-E : work-effort (person-hours)  S-D : speed-delivery P-D : project-duration(per month)

2. ATM-p A4 dlo]e] : Avg. = 133.125 FP, AD = 206 FP, OM = 112 FP, GM<l 7}-9= 300 FP #&-
3. ATM-pi= 214 project 43§ 7]7te] 10 7HLS]

E 7. FPA ¥4& 90 71E delH

Project work-effort(PWE)

Speed of delivery in FPs

Project duration in

Flatform in person hours /| Month elapsed months Ea
All platform 13.8 x size **” 1.23 x size °%° 0.81 x size %
Mainframe 14.3 x size 1.31 x size **®° 0.77 x size *"° Regeor;n;io.val;e .
Midrange 3.74 x size "™ - 0.64 x size **’ (300 F]::)
Microcomputer 2.74 x size '™ - 1.72 x size ***

* Project Ratio(# of 300) : Public Administration :

* size :

Electricity & gas, water 10%

Function Point 7}535 2|»|§+
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g L e g

AEEY)S] $APY TR ALl AT

ATM project+= General modelol] v]af 7|utelsd =
gloll gt work effort E3h= v]Ssh} 5 =4
AN AREAPA uEEE ukgE AT EQE w23}
= A=A7IE AAZ 4 9l delivery speed= oF
57% AEZ FAElen AA] ZIAE Y7L
= 1009ES Ao}t 1 A3 GMell H]3|
56% Ax=2HA Az N 7ol vls] &g 60%
AxQl Aoz d=E|qdck o] Ayl A =4
E 53 ZAAE dshed At diofeR o4
et vk vt qlev ZRAE 3 5F
< deRes AlgEe 389 A7) Yo &
ZZAE 3 AAE A o]F ARE ==
Ae BA A} vimgezy /A EAHEE
ol FAFOEN Ap| fAF ZIZAE 3o §
& £g0] 9 % 3k

Az A el Qlol AlA FwMew =
ek 22 el B il gfe} ame
solsl Azdle AEF 4 Y 1zl LolAl
Aske Fv 2 o Axske v} ek oAkl
Azl A, 79, ARA 7 AR 388 v
5 23 Mol wol EAlsherhe Aoz 34
sick A e AMPEe Freht £
el digk 7ge] we oz owy] 3 ¢
NEgde] A, A2 Jide] NEdse] de
o2 9hsizich

iz E

gk mEgle] A gelel F2 AMgEol %t
Wbl FE oE Zzoade EA B4
A AYAA dolnl Ane Bz 2zege] )
W zRAEg W szede] AfE 4%
welg Agale] giek o] WS A ZzAE A
& A bl A 4] shsstel Wel olgsle] ¢t
ok et )R] AR e AbdE Zeady
ol gk 4o] Bo]x| Yo} Z2AE o] o
£ 3854 ek

B RS ooy we uskm ptE =2
asgell g YA AR BA $AS alsl] &
it:q]]o_] F 10 sblbq;]'l_ AEEH]OAIQ]I (:Hzﬂ— A]
FeE A 5 Qe whel dstow w3k
2del] o 22 Z2ads BgE wde) 7|k
ool sl Ezamie] FRE FAFo 4,
2g sxedelel $4 e ¥ b 493
of WA= Q= A

amegel ¥4 Hus) AR PR 4 9l
£ B wESlch oleldt B4 AuSe EeaE
W F A A A W8 vele 91T F8
4u Fgo] 7hssich

e d7ggont ookt B4 4= ws
mRAE 24 w9l AP Tz @
WA 7} vl edAsle] Hae) wgow 3
o] pmeglols A A & e 2 A
ofoll gt Agupye] A7} Basjeh

* B0120[(2401)
ASS : ATM Switching Subsystem
CSS : Central Server Subsystem
MGS : Media Gateway Subsystem
AMS : Access Multiplex Subsystem
ATS : AAL-2 Trunking(Switching) Subsystem
MSS : MPLS Service Subsystem
SROS : Scalable Real - time Operating System
mSROS :mini-shell Scalable Real time OS
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