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ABSTRACT

The methodology for maintenance system development should overall be considered with all of task
characteristic, schedule, and the technical condition of investment sources. This research applies Waterfall
model to methodology for the development and construction of maintenance system through customizing the
CD (Custom Development) procedure of "HSDM (Hyundai System Development Methodology)" based on
information engineering. The waterfall model called as classic life cycle paradigm is defined for the sequent
development procedure, which make progress a next step after that a previous step is admitted with thorough
review. This model which is popular and the oldest paradigm is used for system development by four steps;
demands analysis, design, construction, and maintenance. This methodology advances higher abstract step from
higher lower step using top-down approach from concept definition to construction, which notices the end of
a step whenever a step is over. Therefore, each step is exactly divided, and consequently the output is clearly
yielded.

1. A &

FALAFFALL A ARE, A7), A4 L Aol JREN, AT, EX 5o FFH /)%o] AAH
of 9lg Wb ohve A sH, AYFFALY, AE L BANAEY, ARTEHE 5o ofFolHl ]
RGP RA FALAS WAL & A2do|BE #Ad BE D A2 Aol glojA 53 o
AY7 AL Fassts And Aol 71%e] Hgo] SHaHow 2Tkl

S HzE PEY ATAE AGT APAE TAAGHCE oS o g3te] /&S wwsl A
o ARAG] U@ 1EA94e BHoz Adsgth odd AN olgstel FRHW S Aad
FANF/E ARE Fustn £GP DA FARF AY &8 L 99 AR5 gua 2
% <

W)
=
o
)
o

2 2 RCM(Reliability Centered
28S AAlsto o gt} AR AR
E Ad FARFSEA2E 5 A4
2 Fo] Al~® FAIEF o g&3)
5 T 1 A#E Datak @S 535t A& A

Al z=dlel AgetE AlbS T@53ta, v AFE Al2RS Fete] AP Al FFE AI&H omAE
2EE7]HEo] flojZ Aol of7| ¥ A 2] A& o= AAE Tts

i 25 % T Y Jhest=S AAlste] RCM

71uke] AFAH FARFIL o] FolA s st WP ES AAsoF & Aolth[2][3]

* G ALV EATY, EALE SN TAE, F3 <
E-mail : hylee@krri.re.kr

TEL : (031)460-5715 FAX : (031)460-5749
o AT Ed T

722



[\V)
e
o

"HSDM(Hyundai System Development Methodology)" ¢ CD(Custom Development)’d 25
i=]

FARS ARIN 2T WP ELS Re) JRYAR 9, FYAAEY] AF L 7168 S
Moz meste] AEHolol Bt EF EADE fARF APPUAA TEPYES AR A2
e ABALI4] AFAE FARFTEALY AL ¥ TES AT PEES FRFIu

g5}
Ex5Y wgon Azentelgste] Agdth nAH ol AlolZ Arideldur F2E Ex
S Rge dud A WAzt EAHoE gelse] dm @ WAz $Asoler 1 AnE AASH
ARl U34S AN Fol theWAE AP PHORA, 2TAY B, AA, 7E, AF o
FABFY £HE Azge] Aol ololm g edsm WY AgHE Ay A 3
Mol FRAA B A GUE GG S S AN RS Fu WA G w
Wz 7 wAZ 2 uvid ge] £ e a3 13 go] ARy Wi @AM Fei}
Sam 7t WA Astge] Wakel oA Avh(2)

380C
ADER 4
350C 70 | 420C
ANEM 27 82 24 AgaEn
390C A24A
| 3cEEeA | 410C E2AS
AzETd 8 A
570C
AEANEAN D BS G40C E50C
AM=HI NAE AN

D90C AlAE8 Al 2
AN A= -2

630C AlAER AIE

‘ hhOC 24 £4 ‘ G10C =214

9 1. HSDM Custom Development Path

2.1 9AE T2 A9

A ZEA A= T E o AlgdA, EATA, FAEA, JIEGARE FEET AFG
542 Azgutold S aelste] FE AAAQ SA dE A 2 9L ® 13 Zrh
E L 9AE Z2Ax A
A et 2k &

v, AEAA(GFAD
LTFAE 73
l':l_
Lo AZHE ZEA A= BA
.?L%}\]_/:Eg —E—}_\j' = e i :FL-J—'xL"‘l, :IIj/]v—-lj -
User Interface % AW G- 4
723




o QALY B, 715 27N A2
SFAE FEA 2 0w
AES SRR S8 A NG 9 Bgws A7
BE U AR5 NG ANEE I AVEESY
B3y A Sgug B L 22 2y
EgATIE 47 ERATIE w4y 2 4ATd A4
2
A Fr—— %4 DB w#3t 24 2 ERD 4it3)
=g UL 47 SuTEAz] W o uel 22 Ay
Q7% A Q)% A7, A1 AR Ay
510C % DB 7%  |tlolehulo]x 7 w3
ATE 7 Sa 9% g% 2 saAd ¥a 44 2L A%
 |sgu ra SETE, QA Ul 9
o AZVE HAE AFXVE HAE 3
By e EguzE AuEe B4 2 Aueed HiE 5y
A28 HAE A28 g AE 2:3)
ARA R meAA e ARA A 2L msAE A, wsA
SIR=
Qe e QNGB AE AT el @ A

FE B AR A= 29 A $UF} FE£E 7FAIL Client/Server® 725 ¢
o2 AAgeh EE FHEFAA A S

User Interface Laver Process Control Laver Business Rule Laver Data Access Layer Data Base | aver
I -DaD AH
s 2E 24 (3) 140 Method %% @ DATA 28 / B2 2 A7

* 13 939 43= 9.7 Business
Component DAC
(D) A% Aop Intesface Method 22 21 A% Biz Interface Method 23 Llava &P}

'

Business
Compaonent
Interface
(Session Bean)

Application
Companent ot

o Interface
(Session Bean)

(81 #% App Interface Method 7} W& (T} #1% Bizlnteiface Method 712 (@

Ul Compaonent
Boundary Class £
(JSP)

---Hata-Base---

Business
Companent Entity
class
{Entity Bean)

NMaterial

I - Hatity *H-
* 13 g9 43 9340

(3 Batity DMefhod 22/ 03 @ DaTA 29 / U2 4 A7

a9 2. Appli7¢2%tion A EE%



SEA 2"l ¥ A7) User Interface ¥, Serveri-&, DBY-&, AxAA -
% Dynamic View”ls F7H1Ee] AA 67FA F-&oll A o] Fo T}

wol Fagh FEd vl Y 7es wAska 2709 AR
TEEY Tl 283 49 149 Ve % 2R T8 EES AAEH.

1) User Interfaces Ul diste] stue] FdH UIRS] FFAANE &3+
]a‘:} stdS YeEtd = EolE R e 54 Tss =
S TG WY 2 7IEHEES 1 shdel FASe] wASH
2) Server TS gaEy 7+ % /Y FrameWorks shue] ©hdste 4oz AlF3sr] 9
3 ZEE AAF S Applicatione JSPAH|A~E 317|913 58 Applicationd WAHS
krri_Appsehe @] S&AHA FxRE S HTML % ojnx] XH|AE AT
Application® &S krri_htdocszh= w9 Oﬁ*iﬂ]* T2 FEetg. s g e v)Ee] 7t
7} = o 9\1‘3 ME g 533 ShellgS thao WA= Fgsto] 149 2= Tds)
ghoh, A mZEEd tEEY e A4S dev WOl’k-/] HAHow ddstE fdERE Saet)
3) DB #&3xaT 7]%01] AbEste 9 TABLEBAS = fAetal stte] &3td A

_
>

o
ay

2 7Zt7ke] DBE F#3tal, 5% TABLEEY Datacl tiste] 3 5& Qe o ~E F4Tt)

4) AAAA sHRES HER A= AAES 2 A4S, A, SR B2 A4 23 E
ekl AT st A B AUt hsetEE AT EE FETH

- mQlsbe] =adl AAgA AR EE S

- A, A3, duF AAEE] 5

- R 230 olF AAEAM 3] T

- AAelE B AAAe e UlE 43 722 5%

5 =Y SHEES BOM #e] viAHE FAske] o8 wEe® A 9 FEs edHes
el gtk o] BOMe HiEo® 7} MBA LA A3t A=5 Al o® ARt

6) Dynamic Views 3 X+ AF&AF ZUE 9 s wel sHe] Alo]=E 534 o2 #AsHH
st o] 7HEA S ERIvh ZhR kel tiske] sfwe] Ato]=E DynamicshAl EAIRCR I L

Eias

©
2 =(GAUCE AZUE)7F A9 stde] 4 ald 28=9] Ate]= DynamicdtA #A]
2.2.2 Client ¥&

Client F-#ol o3+ x5+ AA ClientF-EANA FAEHE 349 FFHE(html, js, jsp)Z Codingd}
=8 oM e EFS A XS, User Interface?] WS Styled =2 FEsle] | 2gldo v
Coding”7]® & AAlstaL Q). =3k ClientF o412l F+do &= Ul Component?] GauceE 4 -83}7]
ol e HEUES ofg] FitolA] 2&3l7] fg 7IHES AAE

1) Ul Architecture

7} FrameT-%-2 Client Source”} 7} &= AA A F4& o)t @AZ Ul Architecturet™ =
A 3¢9 FrameT%& A4, F= =07 FLEIIT
- A% frame : logo, 21 AR, H#HF(1,2 #4E)

frame : " (3H o))

frame @ % 3tH

— X

o oo

=
=
=
=

b dolee] 55 Client?#4l deole] 552 gelatr] dAste] 2A shelA vl &5
AW 5% A3E sl F7) AR PREC 2429 A9 B 52 /M,

725



L2 Clients F+Ast=
E29F o] At e

html js, jsp Ztel 59 355 7HA7] flste] AAH

o o
Jkﬂ »
E
)
K

ArEE PN
— AL B9 (htmD Aol AR 9 2 M -
— Request AFE& 3 Event(vl9-2= &8, 7|1R= 8 5) A
— Event Hﬂi ;qxlg]o] olﬂ /‘\E]_E]E /é]'é‘g (html)
_ e Ao ga Sa4 97 W Aea AE 59 A3 (htm)
— shebulE e Aue F ISP 5% s)
— Request #k= Wrol #A3lo] dld =22 43 (].S)
— Amerel A% 9@ el setting (isp)
— AW WA= call (].SD)
— B ERE Wl Holy % udd UAZ A AW sp)
— ~3YE E Gauce PEVES F3A svo] A% (sp. js)

2) 3t¥ 9 A4
WA A A8 Client-ol Ao 3}

A = A 39 Sd(html, s, jsp)E TAEAES A
olo] 2z} ud¥ WYyt s ‘TZAERF

DA 2 A A A A AIEF L, o] 9] % html Tag™ %,
Component Object™ %, JavaScript Function® ®% T2 AAlste] U NamingA 7S 74 2L
Coding® 4 Q== s},

3 7s T8 W

s T pEelAE AAHoR hunlisisp Aol E7 PAS FAGA 22 WA AN
sel, WAL A A Fx2 Coding® 5 A8F Gk

O Htmldel Aol ®7] WH
- T2 AEQ A 8T html tagAtEF 7)ol et AL 2 o A
- Gauce Event CatchE 93 Script 24 W : Gauce AXVEST ZZAE A g F&
st ComponentE XY 3t | AXLITEZE A&l Script #|A|
- 3 9]9 Gauce ObjectE ZHAIEE= W A A
- 99 ®27] HHE AL AT 229 odE T8 G99 A4
O Jsdol A o] 7] W

2L

_9.

- PFstHeAe js BVIWHORE AFHE 5RO AYS ©He TR 4
- ¥EEE &9 UH
- 2 WAIA A B
O JspZdoll A9 #£7] %H
- jsp #4974
- DataSetol| A d] ] 1 = Wy
- DataSetoll A& 2 WY

- Server Operatlon?i% W 5 A A

2.2.3 Server ¥% % FX}

FRarE e AAGANA RES FHE] olE AEstel AAE S3lY] wEel FUrE T

726



M= TEE AT =] P20 9 Package ol ik @H A S Ul Aol s ol
2) RO At

& WA AHEaE coded A4 AL

p¥

Qo

J2g = 2] A}

o] &tal IS U3, RIS FEARL oY
2
2]
7 Znp Ao} A9 FF(Java language

4

o T
ta 9 bR 9 FARS Wy 5o &
2

H Al(Java Language Specification)ol 4]

{i mlo
N
N
N

fr R
2
>
rot
=
% -
o
- .
s
H
it
>~

coding standards)S FZE3ste] EFS A A3t

7B

22

o =

2h)

wh

uh)

Java TR 3 42 4 A 8452 -
FAE package AAE import ¥, ¥~ HAA 5o
5t

)

M E 2 (Comment Guide)& T 271

i)
=2
2 r
1<)
fo

o
o)
o)
o
)
5
ojfl
lo,
M
>
fu
>
ofo
ﬂ
]
o iy
)
[>
o,
iR
| r_):{
re
o fo
~N
re
D)
kil
ofl
2t
re,
o
%
o
>
o
<
=
I
¥
i

2] FkA WG HAS =
H 7= FH S, W ST, o 15975 ke 2Y7IH Y ZRE 7S A=
A g ght,

Aol gt2 = Java oA AlEete= Aol zdd gk A BEs Vo R ofal A ghx(i) ek
WFE L2 (do while @2, switch® 2], go to9] A&, try catch finally)ES A}Mg3+T},

3) Al=F A &7

M Kol A= 728 PC Directory1-39}F Server®] tldEg] #2325 Hojsto] /s A
ol i3 dolEE fipso® T=3lal, HAESE A4S 7. 53], Au 9] Directory &+
AdEelA Gk 7|25 483 gy 725 M =S

4) 7 A
AEEa= Ao Mg 39& AN HAEZA AEsis 2558 AAste )
Lz Al ol & =EF

7h

)

oh

Zh)

wh

Entity Bean A4S EntityBuilder 21388 Adsle] A8t DBFZAA Ddt:= Entity S
delste] EntityBean& 44417 Coding® 4= =5 gt

FE 2442 EntityBuilderol] 93l A A22Fd BeanZt o] xmlztd AJAdo] a3t 3
F xml¥YLS Component@9] 2 shte] S st sid HEUES &Ko BE
Interfacee] thsto] Holsties AMEAa29 37 At

Aol REL WEAPCoA A 2xnE A 553517 ¢
o =S JIEAIDE HYEYE APJA AT PwdE MHEE
EJB Gen& AW UploadAll A2E HAES] Y8t 3E5H o= A3 Builder 21
Aol 23] A2E BuildA ZIth B3 Build® <4 += Builder 2130 0|3 A5 +=AX o2
A3 AR, szt oE] Aoy E s=AE $A4AFe2Z 'DAO' ->'EntityBean'
->'Interface’ 0.2 g AL YAg)

EJB Deploy2 BuilderA|Zl Applicatione Installr]7]17] 93 Lib+2E A3t} &5 #folv
2] shell Z=aHe o3 53 Z2 AHE & F ATt

- appinst.sh : 39 sl FF o|E 2 E Mapping

- appstat.sh : DeployAel A7

- appstart.sh @ application 23] Az}

- appstat.sh : AAA o2 start¥FQ=A &<l

727



1. Entity Bean 44

—=

2. 3= Ay

(Dao —> Biz Interface = Ap Interface =)

=

3. Mol 2=

=

4. EJB Gen

=

5. EJB Deploy

=

6. Test JSP &

=

7. ERIEIAE

a3 3. A Al
2.2.4 DB €9 ¥ SQLE Y BT

AAGANA AAS DB i8] TF& 2A= A% ERD(Entity- Relational Diagram)© =
E] DBA° 9]l DB Creations AVJ ¥ 98 %= 3t DBAE DBEYFE’S FA Y
M Al WSFHS HAAE F ) +97Es AASTE EgE ke
a s Aol FAAEE SQL*% *3 Al DA grofa AR S AEste] dHAd A B o
of FAEF &olateE gith. 53], AAGANA AAG DBAA WHERe] o A
Entity5S 2% =822 WHsle] Tabledt o, =g & dAe S84 d8z2 A9

AAGA AEES 272 FAZx70 B84 DBE 758 gadt. g5d 9dAE5dd o8 A
H DAO Specoll 2] Z} Table® Indexs= A3, 7+ HolE2 o] 2ol st FoF& 7FxIT,

o N o

A

DB &9 FHoAE TR2AEA AA3E DBMSS Oralce 9.0.25 AX| oA HE W A=
TS AAdskar dAAQ AL e o

- AXH FuALE A E ALS S Sl A Ha My gdA]~E Sl

- 3d A" A4

- Oracle A*] : Oracles AAE gIA| 28 gl -> Oracle A|2=8 user?] A4 -> Oracle
User? .profile2# -> Listener.ora¥%¥ 4

- DataBase 7% : Hlo]ExHo]~ A -> SysUser¥d] -> Oracle AFg&A A Al -> Hol&
(Table)®A -> HView) A -> HAI(Grandt)Fo]. A=A (Synonym)AH -> <7
(Foreign Key) A4 -> <dXA(Index) A -> 2LHAE(Object) BA -> Z7]|dHolg +=

- DB #YAA : 28t Fd A A|F3= System A tool, Oracle Tuning

- A o] o HA  ARchiving Redo Information, BackupW Methods, Recovery,
Case Study

2) SQL A4 it
728



7h AR (SQL)S SQLEES] Syntax B AW i5S o7 Fo=A g7lek Ao &olgt
I EAol =d3te F43te] DB Leveldl A Al Parsingo] WAsHA L& slx, T2 1A
TS Adlste A7l eE AR WX gomH 2] Hes FIAA AT FHEFY
A8 G5 F JEE oY) 98 SQLEE S AAET. gk dEe fFARTE 9
3 3¢t Y= AYstEE gt
- SQLEof W3+ 7]EA < Coding Rule® &7 Alias#e], Inserti, Update®, DeleteZS9
gk dAE Fote] ZE FES AA s 2842 SQLS AlA gkt
- dex A HAA Ve 2 2HANEE A
- SQLzol| Wik 7242 A A=
-> Selectd, From®&, Where®, Order By#, Group By#&, Havingd¥# = #}A sl okg &%
== AAg
W) E&dAe oo 72 FAEE &84dA4 9 SQLE AlASEY Codingel #x% & J=F sirh
- SortE hAl&lE= Index oA, Maxx @ oA
- Exists* 8] oAl 2 1:M Join®] FEWHY F=
- Index Column®] ¥ ¥
- Not Operator @ Fg8 1= 7hg 4 AMS-S =3F3l Not Existse S AR&3te] A4 v E
AH-&
- Null, Not Null : Not NullH]®+= ™> 05, ™> ", & H]x
2.3 3% API
A28l Al ApRbEe] FEH R AN EE BE APIES AYstal F% APIE o|Fdk 7
Lx o7 F7F AAdE o] JEAtEe] &I dAHA A= MethodeES 483t HeElsta xstd
Fgol d 4 ALEF 3t FE APl Clinet @3} Serverto] sz a ALgd = e
Method® 7 2] 3t}

3.4 &

TSNS ZIvte RS aFAEY FAe A A ATE Jidste] AAbAle] AAlg AlEAHS €8st
A= ANEF7HE AATOZA AAAR] s sk Aot oed HxE o] F7] s A
A AEFHdE G 283 FART 7le A5 R FastH, oldfd A5t dRE F e A=Y
nt o] Folrt Fasttha 3 ¢ Ja FF AHFAHES E=Ystaxtste AAA Y &G 7oA £
ATAAE AATE & AS AR Eoh AAAQ] IETHES 85ty FRASAAFTEE FA RS
qEd W O AEIMA AR TR Ot E Rdadd Hadk fAESG #AY a& FE o]FY
RAMS(Reliability, Availability, Maintainability and Safety) 42 Aoz 7| thE ),

ZuE3

1. o]Qt&E(20054), “ARFHHEA~" 7N EAY 7TAdE AFZARRIA(FFAI R AA YR,

S H =7 AT 9.

2. °]F3(2006), “F-AAFHHA 2~8 RAMSEE A7, St HdE7|=dT4.

3. W71(2005), “EAHERFA B FAAGRSAF, st Hd BT AT,

4, o]|& g, A, WUFE, WESE, AEP2004d), “EAFEEZ=FART GWARAA FEYHE

w3 A7, =8, A7H 3%, pp245-250, A=

729



