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Abstract

We summarize, in this paper, what we have learned from the software reliability analysis of a large
switching software composed of functional blocks which form software units. To determine the time
of management activity related to software reliability growth, we review the process of detection and
correction of software failures. Also we apply the two software reliability growth model,
Goel-Okumoto and S-shaped model, to estimate the global software reliability growth to a set of

failure found during period of the system test. The analysis methods and results can be applied to
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other large software development projects.

=

—

I. A

zezesje] Aol 100 olael ks 1d ol
o Azl zasie FAle YT R,
Wy 2ZELe] s glol 3T AZESS -
A3 AR ol B= el AL 712k el AR
Aol 2F 2AE WEAE LTEdY] - AEE
AT axEge] AE WHelA ApE Bejsh 4
=g} 95 8 A Flee] W3 o] WEAw

* IFE R, GRETREHEDT s
(Switching Technology Division, ETRI)
B HE 19974E0H8H, A48 197411519

(29)

otk 53] ¥ A A% A Bele) S
2xe) AzFx giehl! =il gy smEge
e gpAe] A AA A" 75 Ade gl
ZEor} AR FEo] AR AMARE] UEE
7} AxEdY EAS A= F 840 =] dE
o Azege] Azes AT AA ZE= vk

axEde] AT “Foixl 4 selr] UAHFT
A7k gt =aae] A glo] TNt FEE A9
5{1]_/]_[4].

AZEYS] AZx Fehe s Eedo] At A 2
olZ-alolgol glol A W 2 1A A8 24
B wpe] AAF) A Alo| ol AlFE Ay

=
=
7N

a



30 7 BEog2 FA4

He-lg T8 s AR Fo 3 g9
A7l —= 716 FF AL, ARE A, E3E 2 A
28 AR A, AF e WA AV B -8 2
A = gl e AT 2EAQ A @

2E $J3 o8t

AL Fd S % A Jee] wA
< 483 AxEYY] A Al ArE A
g e B3l vl ARS vkt o2 Ao
45 3o o]FoiAlch Ay AzeEde] i) gl
ol AFEE Fo|7] Y3le] AL FAY sl £3
E4s g Alzd A
W AR d=Ee k] wE S 9 2o
Hu dgxel w3 fe] Y £ZEe] Z3ks) uiy,
W 717 Bt HES A dlo|ElE o143 At A
A, A, T Eo] Tz g APE Fo] gtk

2 AS3t 243t ) TDX-10A9 =A7} =
A% TDX-10 ISDN A|A®] A= ELe] sfuke A3
A Ay axEede] A Hajojc). o] WY 4xE
flofol] B Az Ede] AlZx Yl Lz EY)
o] AlY rledt £43 59 Mg Ao iR A
AL Aol AP iy szEge] A Hof

o T
o AA A7E 93 S oz Q=T g
(2], (3], (41, [10]

NS

o~

AHgAt BoIMe] pmegele] %H RS A
2] AL Ahtel 2] we Folz-AjolE A7
o o3l WA, oy 2xedele] A Axg A
g B WAL 5+ e 1A 2zEdele Ay
wdsh Padl et $YY @) FHLxe FFol
A}

AT o]l B 2zEdels] B9 A ean
A A sy Pl w) s)e) dug 99
Y Jl5 BEolh o] J% BESE B Aol
shie) ZRAA B2 thpel ZzAME FAke A
29 AP A EzEse] 7Y 43E lshe sl
W7k "k ol S)% BEBE sxegels) 7
29} F153te) QB DA olsATIe T B
A F¥8 AR F WA SR 2o Alad A
st Wdsle] Be ol Zw)

B ERME 2% sl $3e) AR 17
AE B9 J1ERE S azedole] sl
A e 99 AR £ee FE A2 A
g 7l AZE 73 deleE olgsiel 2 whelol

<
z

(30)

BEE 5t

8] AHA zEgold ulgt

o T (FS 2P WA ola,

o amege] TEA FAle ),

o sl AR Mk wy
of B Aigosa slsysoz FHY Azeg
o BAE Avuw, 2xedel i g BAA
54 35} 2xesel AlzlE 4% 2ae Hdslel
A= Aol Bl

2AelE AT ool B 2xEdels] Y AE
N A A5 WS Sl 2l ojsied, 37
A Az gt 2a ARe] w2 wel s 4

3k, 4= 3 dloleld] tidt oz B4 &
He FEla, SAME Lxede] s JAe
AAA R olsfzlr] 9lsled ofz] widel FuA w4
dlolelel]l S-A mdg olgsl] 4 WuE 13}
3, AA A== 44E Jehlle Goel-
Okumoto =@} w|wsle] tdA)(global) 02 A X
Edo] A== Aol def =3l

e
A
%

0. &A=ZEQo] M

€ =] 23 diide] S TDX-10 ISDN 4
Effele 6dell AA 2 80 - 1200 W) Q1sdo]
Fiso] e 1307 el FEe oy sxE
dlofelet. TR= 5] Sl vt = 349 o
A, N33, N34, 223 N352 F#Erk

TDX-10 ISDN &ESoje] A== 4 548
AR f13le] 715-E okle] 57 wWFe gk

e Kernel (K),

e A2 (CP),

e dole] =] (DH),
o 28 (Ad),

o £3 2 B (OM).

Kernel 5(K)+= Blazm ~A1E9s5 o=e] e
Z2Ax 7F B4l Aleje} dlele] wlo)x He] S9 7]
o= E¥tE 3X2] WHRECP) &3k r5EL
PSTN, ISDN, #7 Au]~ @3 7] E3s,
dlelel A2 HHDH)E A #A3] doleisg} Alx
g dloleje] STlWA/AA X E 97 J5ES
HIch 8 WA E Az sl=ge] Fe 54
2ol FHR AL, E2m, wise) AA/Ak/EAe)

rx o

T o
o=




198F 1R BEFIEEHGE

Y 3, B4, fr-eisle] st 2k Alagle) 24
st B 715EY Ao, fRES WFOME
g 2l Algel Alxwle) w|AAr Fab A, 7t
Atell H2iEl 7] E3Rid $9] WFEs JF
e HAS] DARA, 2 WFe oA o] dA
- HFEE M 5 gloh 3 WEe) B )E
of w2} Aol B vl g Fu elrzm 2% 7S
CSg3te] ARk £ i Ol Y FA o)
AMEEE Alzdl S 2] niele] s AZEYe
7% EFolch

A AZEHols 2ot BE] dEel, 7
2 £2) #HAgd F 5 glelef 3, -2kl WA
Y 3] Hol 58 fsle] axEde] R deje}
e 2 A fAIF ok b FEAQ 2ol
v A71A D2 AlFE ok Frk B =Eelx 1
He 2ZEYols AxEYe] A 2aq J)F £E
< s el 2 A7, el 29 sl 9
2 o]gFn AM8Al &7 AR 8] B0 Alx
g} 7]5o] 140708 £522 AIch

S EHo] ML ARERE QAR ofe] DAl
AA 7158 FTIeEN ARAT= el ol8%
t}. StEls 7 AN2E EZL] st FAlol 7
& £39] WAl 7% FE a9k ¥ BE2
25 AS 3 Y el 23 MiERE B2 =
3 e 7R = EA 7R vl W E &
ZEo] B8 Fo 75, AMA 87 e & 1%
Zrt

HE(Appendix)oll 1407 B3e] W H EFRE
R}

E 1 A2ZEH] £5 ¢ H R

Table 1. No. of block and size.
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Categories NurBrilggi of Size(KLOC) |User Functions
CP 45 390.7 270
DH 14 171.9 33
Ad 44 315.3 290
OM 29 240.7 241
Kernel 8 2175 -
Total 140 1336.1 834
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Table 2. Priority of test
Versions Priority
N3.3a CP > DH > Ad > OM
N3.3b Ad > OM > CP > DH
N3.4a CP > Ad > OM
N3.4b Ad > CP > OM

AA A 24T AzE Y AzkEke) dAle o
H 139 . ool o e A SE AR
o} &axEde] st 717k 13 jolx|ut AA Al
Yol b 48 A7 9NY AEelmg
o= 37 AsFE A7 ds 34 o] HeE AR
o},

L

L



19984 1R FEFILEEH

No. of Failures
N3.3 N3.4 N3.5
300 |
|
200 ;
100 - - A -
50 A
v
10 kuA‘ Months
9 18 27 36 45

I8 1 AE 1R w1 34 e EE
Fig. 1. Distribution of all failures.
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Appendix

PSTN(ZG) ASC, CTPS, CHDC, $SCO, CTPM, CFWC, MULC, REGC, CTRC, GSC, LSI, CAWC, ASI,
NTR, TSL, LSC, GSI, PBXC, SOBS, RCO, CSL, $$W, SNC, LSL, TKC, TI

CP

ISDN(12) DCC, DSSC, DREGC, DMULC, DCFWC, DCTX, UPC, UPI, TRC, TPI, DSI, DCAWC

PKT(7) BPCC, PIC, DPC, PLK, PICC, POC, PDC

COMMON CSL, RCO, NTR, $SW, SNC

SUB/TRK/IN ‘TDH, RDH, RCDH, TDMH, RMSH, MPDH, DCRH, NDH

@®)

DH

PKT(3) PKDH, PTSH, B25H

ISDN(3) ISOH, STDH, S7SDH

Billing CDR, CIM, €DG, CCM, CV, CDGI

AD

Statistic(8) MSDP, TOP, MDGC, MDGP, MSLP, MSLC, MDGM, MDGI

Initialize SSL, SSC, PL, PSL, SCM
[©))

STRS, STLS, S7SL, S7SMG, NPS, DS, RCI, S7SRC, NEW, CDL, TCDL, RLNEW,
COMMON TRCL, CCI, STMH, MPSH

1/0(9) EC, SH, OC, CA, CFC, HR, GO, WM, OMDST

OM Audit(3) JACA, SPA, LPA

T, N DT
Test(9) AST, DST, TLT, LTTM, TLTM, INST, DTT, MMDST, T

Alarm(5) FLM, ASM), INMI, CCMI, NMI

COMMON PMCO, STDIR, S7INM, S7TSH, DFM, ORC, TRC, TDSL, TRM, MIT, PPSDH, INMH

Kerne!
0s@3) CROS, HPIPH, LPIPH

DBMS(5) DBSG, DBRG, DBQG, DBKG, DBTG

K

S
3
X
FF

xmEge] $54F ol

(37)
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