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[DDL 3] CreateTables.SQL

T HelE 4% 2awE
spool CreateTables
prompt Ho]ES& AX g}

CREATE TABLE TNWS_GUN_DRVNG_LCNS_ISS_LDGR (

IssNo VARCHAR2(20) NOT NULL,
ISSDT VARCHAR2(8) NULL,
ISS_BASIS VARCHAR2(500) NULL,
INPUTPSN_ID VARCHAR2(15) NULL,
INPUTPSN_IP VARCHAR2(15) NULL,
INPUT_DTTM DATE NULL,
ISS_APLNO VARCHAR2(20) NULL,
LCNS_SN VARCHAR2(20) NULL,
LCNS_PSN_SRVNO VARCHAR2(15) NULL

ALTER TABLE TNWS_GUN_DRVNG_LCNS_ISS LDGR
ADD PRIMARY KEY (IssNo);

ALTER TABLE TNWS_GUN_DRVNG_LCNS_ISS_LDGR
ADD FOREIGN KEY (LCNS_PSN_SRVNO)
REFERENCES TNWS_PSNMTR_INFO (
LCNS_PSN_SRVNO);

ALTER TABLE TNWS_GUN_DRVNG_LCNS_ISS_LDGR
ADD FOREIGN KEY (LCNS_SN)
REFERENCES TNWS_GUN_DRVNG_LCNS
(LCNS_SN);

ALTER TABLE TNWS_GUN_DRVNG_LCNS_ISS_LDGR
ADD FOREIGN KEY (ISS_APLNO)
REFERENCES
TNWS_GUN_DRVNG_LCNS_ISS_WRTAPL (
ISS_APLNO);
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[DCL 3}¥] CreateCodes.SQL

- = AP 23aYE
spool CreateCodes
prompt ZE= HoHE AAFYTE..

INSERT INTO TCSM_CD_META_INFO(CD_ID, CD_NM, CD_ENGNM,
CD_ENG_ABBRNM, EXPLN, DATA_TYPE, DATA_LEN, STD_CD_YN,
HGRNK_CD_ID)

VALUES('CD22, "H3&] 4% FE’, 'License Division Code’, "LCNSDIVCD’, " 3] 2]
ZH5E AHY3l= ZE/, 'CHAR, 2, 'N, ”);

INSERT INTO TCSM_CD_INFO(CD_ID, DTLS_CD_VAL, DTLS_CD_NM,
HGRNK_CD_NM, HGRNK_DTLS_CD_VAL)
VALUES('CD22, "1V, '#¥ 3 252532, 7, 7);
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[ZE 3¢Y] MDLMgtClass.java

/“k“k

o edARe B vzys 24 A g
* @author $43

* @version 1.0 - 2009/12/31

*/

package BE_MDLMgt;

import java.sql.Connection;

import java.sql.ResultSet;

import java.sql.SQLException;

import java.util. HashMap;

public class MDLMgtClass {

(A W8 A=k

(Mol e Y] MDLMgtClass.class
[¢= ¥i¥ 3}<¢] BE_MDLMgtjar
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[Z= Y] WSCWWMDLClssAppTF.jsp

<script language="javascript">
</script>

<htmlI>

(eI -8 A

<%@ page contentType="text/html; charset=euc-kr" %>
<%@ page import="OO000.vo.SM.UMM.UserInfoVO" %>

<%@ page import="com.FreeReport.gef.configuration.Configuration" %>
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a5 TR
« WAS AH, GIS AH, DB M¥<e 7z} 2EZAE AM&3sl7] 98t F
the] SAN &9 olF 2T, Haa wigds g WA
9} SAN 29]%] 7ol 734 A3}
* WAS AMue}t GIS MH= F3F Z4b& 98t L42%H 247 <
W, 2+ ¥ IPE A= A}

of

2t
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22X XM AT - S EA2E A AR
3T52a A 2B S BA 2
A UEH3 IEIEI0/ = el 24 RO
<—3 | Fiber Channel (6/24 UTP) ' — UTP-Giga
<= | 10/100/1000 TX L3 (24port) e [ #AoE
wm | GIGA ETHERNET SX \ ~);"-'{-- uTe
— 10/100 ETHERNET
(9/9)
L4 Switch

WAS Al

NH
#toolas\ 30port
252. 74 A%
Sl ~ A Z A} i< | A
2 -
EE 2% | TF =9 | gEA | a=de | 3a
Free
H Super
I on geny |1 P Nets/ ;
#1 Routing 33 Free
HJ@]—EQ Free
005t ®3}H 1 Net Fire Nets/ -
#1 3+ Free
Free
LR 00R- WwE ~
N 1 | SwitchBB | Nets/ .
2914 | 91 o
k= Free 0031
L3 TEAEA2H Free M
Al A)
Switch | DB A{® o]& 1 SwitchL3 Nets/ DB A1H At
#1 3 FAe Sk Free
L4 Zl:{l):xé —];]—}\] v{:Eél . Free WAS
Switch | WAS A1H A 1 SwitchL4 Nets/ N
#1 | W2 Fal w2 @ free | 1
R B A AHE
SA.N FEHRA2=H Super Free ~EA
Switch | 2EZ A A& 1 Nets/
#1 HEYT 74 Sk Free
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S2X XM AT FEFEAZE AT ALY
2~

3T52a A

3. Al&F A "z}

31. MIEY A 431
HE w5 <Y ‘Super Routing Operator Manual’, 'Net Fire Operator

Manual’, ’SwitchBB Operator Manual’, ’SwitchL3 Operator Manual’,

"SwitchL4 Operator Manual’, ‘Super SAN Operator Manual’ #%

3.2. st=49
3.2.1. Fast Server(WAS A H)
32.1.1. IP A"
1) /etc/hosts T +74

#

# Internet host table

#

XXX XXX XXX XXX localhost

XXX XXX XXX XXX FS  loghost - 3@ AW <] IPE setting 3T
XXX XXX XXX XXX router

2) netmask Y T3

#
# The netmasks file associates Internet Protocol (IP) address
# masks with IP network numbers.

# Both the network-number and the netmasks are specified in
# "decimal dot" notation, e.g:
#
#
#
X

XXX XXX XXX XXX 255.255.255.0

XX XXX XXX XXX 255.255.255.0 - netmask 4%

3) gateway 7%
/etc/defaultrouter 3} 47

- XXX XXX — AA router ipE YHIh
- router -~ /etc/hosts Y routerg ipE AU3MFTIL routerE Y=
4) A FH

| #sync;sync;sync;shutdown  -i6 -y -g0
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S2X XM AT FEFEAZE AT ALY
2~

3T52a A

5 WA" PE

[pw650:/Jifconfig  -a
1o0:  flags=1000849<UP,LOOPBACK,RUNNING,MULTICAST,IPv4> mtu
8232 index 1

inet 127.0.0.1 netmask ff000000
hme0:  flags=1000843<UP,BROADCAST RUNNINGMULTICAST, IPv4> mtu
1500 index 2

inet 10.167.92.55 netmask ffffff00  broadcast 10.167.92.255

ether 0:e0:0:c4:a6:2

6) IPHH A2 (YA])

#ifconfig inet fjgi0 XXX XXX XXX. XXX netmask 255.255.255.0 broadcast +
up

33. YA A2 AZE
3.3.1. Free Cluster 2.0(°]% 3})

1) 2 &9
axEge] AXst7] Aol HEdlo] T4 g,
StE Yl&~= HE F4, P Card HE 913, FC, Lan Cables 9] HE&
BEHE FQAg

Power Cable

RCI Connection Cable

Cluster Interconnect Cable

Serial Lines
- Shared Disk Connection Cable(FC Cable)

2) AZEo] X

#  /usr/sbin/shutdown -y -g0 -i0  <Return>

ok boot -s <Return>

INIT:SINGLE USER MODE

Type control-d to  proceed with normal startup,

(or give root password for system maintenance): password
<Return>

"Free Cluster 2.0 CD1"

#  /usr/sbin/mountall -1 <Return>

#  /etc/init.d/volmgt start <Return>
Volume management starting

# 1s /vol/dev/dsk <Return>
<CD-ROM_DEVICE>

#  /etc/init.d/volmgt stop <Return>
# mount -F hsfs -r /dev/dsk/<CD-ROM_DEVICE>s0 /mnt
<Return>

# cd /mnt/Tool <Return>

#  ./cluster_install -e EE <Return>
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S2X XM AT FEFEAZE AT ALY
3T52a A 2~EW . =R A 2

Installing  package <j2re> ..finished.
Installing  package <FCcnf> .. finished.
Installing  package <FCbs> ...finished.

The installation =~ was finished successfully.
# cd / <Return>
# umount /mnt <Return>

"Free Cluster 2.0 CD2"

# mount -F hsfs -r /dev/dsk/<CD-ROM_DEVICE>s0 /mnt
<Return>

# cd /mnt/Tool <Return>

#  ./cluster_install -e EE <Return>

Installing package <FCnet> ...finished.

Installing  package <FCpnet> ..finished.

Installing  package <FCsfcfs> ...finished.

The installation ~ was finished successfully.
#cd [/ <Return>
# umount /mnt <Return>

34, S8 AT EI
341. A% At

SEqe] | =4 A= EAE DL

0000/ WS * index.jsp

* WSCWWMDLCIssAppFileDataUF jsp
* WSCWWMDLClIssAppTEF.jsp

» WSCWWMDLCIssDetailStuQryBE jsp
OOOO/WS/CWW 1, WSCWWMDLCIssStuQryBE jsp
WAS A H * WSCWWMDLCRissAppTF.jsp

OOO0O/WS/WEB- | » BE_MDLMgt.jar
INF/classes/CWW | * ...
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JEAZE AT ALY

28X XAM AT T
Ea

3T52a A

342 AXx AxX

1. extract]ar < 213}

<Return>

# ./extractf]ar <Return>

Installing  package <UI> ..finished.
Installing  package <UIComp.> ..finished.
Installing  package <Classes> ...finished.

The installation was finished successfully.
2. Free WAS A|7]%&, wA1A] <

# FreeWAS reboot <Return>
FreeWAS Reboot OK!

# mount -F hsfs -r /dev/dsk/<CD-ROM_DEVICE>s0 /mnt

4, N2H &
41. N ZF 2 F8
41.1. A Z} <A

) TAFAA FE o AHle] A 29X E ON AlZlth

) MIEYZ Fulo] Hed 2925 ON A7t

3) SAN 29X ¢} 2EgA FHlo] HA 29XE ON A]Zith
)
)

1) Hx Hd o4

- A HAEE HESN HE FE
- B AI7ZMA of 15748

2) Hx 219

_ ID/PASS ¢

3) AH]Z 7]E (DataBase)

- Free DBMS7]% (root Al AME)
@ # crs_stat -t < HA g &<l

CRS0184: Cannot communicate with the CRS daemon. (773w A A])

@ # /etc/init.d/init.crs start < 7] H ¥

Startup will be queued to init within 30 seconds. (g7

HEE oAl - 176
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22X XM AT - S EA2E A AR
3T52a A 2~H) 2R B A 2H)
@ # crs_stat -t «— AA7|E &l HH
[db01:/] crs_stat t
Name Type Target State
Host
FD....Pl.inst application ONLINE ONLINE
db01
FD....P2.inst application ONLINE OFFLINE
FD.OOOOAPP.db application ONLINE ONLINE
db01
*k% /\g%]: Khk
FD...02.Isnr application ONLINE OFFLINE
FD.db02.gsd application ONLINE OFFLINE
FD.db02.ons application ONLINE OFFLINE
FD.db02.vip application ONLINE ONLINE
db01
42. A5 WY
421. 9y g
TFEHARAI2T Y By i A} W82 the 2ok
T A= W &
OO0O00OClass/dsk/rootVolume/ 0S 99
WAS A | O000/WS WAS 3 &8
IWs/ smESo] 9o
dev/sfdsk/vgrac °|z3 ¥9
O0OO00OClass/dsk/rootVolume/ 0S 99
DB AH# | OOOOClass/dsk/FreeDBMSVolume DBMS <1z 99
dev/sfdsk/vgrac |53t 49
O000OClass/GISClass/dsk/rootVolume 0S 99
GIS A" | OOOO0Class/dsk/FreeGISVolume GIS A% 499
dev/sfdsk/verac o]F3} 99
422, 99 F7] 2 By
7} g gl %7] % owge o 2t
T W& 71 HEIZ W
0s 94 13]/4 45 A M
X WAS 2 &8 AZES _
WAS AEl | WAS 358 T oasr | oax A ug
o 1
0s ¥4 13)/4 45 A5
DB A# | DBMS 4% 4 13)/5 ohd | A WY
o3 9 15/9 | 4% | A% ud
0s 99 13]/4 45 s Y
X
CIS ™ s aa 99 15/5 | 4F | A% a9
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3T52a A

423. &% W
A5 MJo] obd, DBMSE 53+ W] WHe oS3 Zoh
1) Full ¥ <

$exp system/manager file=/---/---/full.dmp log=/---/---/fulllog

compress=n full=y

2) User ©¢ W<

$exp system/manager file=/---/---/full_scott.dmp log=/---/--
/full MISUser.log compress=n

43. A7) &4
43.1. Free DBMS Ag] &<l

db01:/>ps -ef | grep FreeDBMS

FreeDBMS 131148 1 0 Feb 04 - 16:19 Free_lgwr DTSAPP1
FreeDBMS 188608
FreeDBMS 196806
FreeDBMS 245870
FreeDBMS 303274
FreeDBMS 532712
FreeDBMS 565288
FreeDBMS 598044
FreeDBMS 602244
FreeDBMS 143710
FreeDBMS 209328
FreeDBMS 303494

- F 120 ZEAA

Feb 04 - 1:00 Free_psp0_DTSAPP1
Feb 04 - 10:50 Free_lms2_DTSAPP1
18:03:46 - 0:00 Free_j005_DTSAPP1
16:39:39 - 0:08 Free_j002_DTSAPP1
13:41:58 - 0:44 Free_j001_DTSAPP1
18:02:06 - 0:00 Freea_j003_DTSAPP1
04:04:37 - 0:00 Free_q002_DTSAPP1
Feb 09 - 0:05 Free_j000_DTSAPP1
Feb 04 - 10:47Free_lms3_DTSAPP1
Feb 04 - 2:04 Free_smon_DTSAPP1
18:03:47 - 0:00 Free_j009_DTSAPP1

U U G W
el ololofofelelolo)

44, F) B
4.4.1. Fast Server(WAS A H) 7 of

7h

)

e

High priority machine check.

s3]

fatal error® Il A|=® o] ¥ o] TAL & fle AH olH
1=}

9 Paw @ suslo] BAYL YREeln HE AZES

=

L AE SEs7] A EAAIHY] Gt A]2E AJEE RCOl Al
Falodof 3t} V-Class serverd 739 TestStationo] AEZ o= o
2 7pA o] A" 27t 1S4

AE #4598l e e Ba AsY ARE £AY
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22X X&M
3T52a

Step 1. system console®] YE}L= o2 HAIAE HE

Step 2. system LCDoﬂ et AR E(LCD YERG
A AA J-GA sk oy FHE)E HEA VIS £4.

Step 3. V class®] ¢ teststation®] /spp/data TIHEZe] Q=
255 A%

Step 4. YHFEF T A|2=E ] /var/adm/syslog HEEF ] logE &
QI3

Step 5. /var/tombstonest] d|E 2] 9] st=9o] 215 FRIHT].

= A "®23) ok
=X H

442 dlolEH|o]2 oY

o= wAIA A= A=
locke] A& d= Hol&el tia] DML, DDL & AR& Al
A Fhe).
1. o] L) lockes ZI ¢+ sessione Z =T},
SQL> select a.sid, a.serial#
FDB-0054 - from v$session a, v$lock b, dba_objects ¢
resource busy where a.sid=b.sid
and acquire and b.id1=c.object_id
with and b.type="TM’
NOWAIT and c.object_name = ‘TNWS_PSNMTR_INFO ’;
specified sid serial#
5 1
2. lock& Z 1 9+ sessionS killdt}.
SQL> alter system Kkill session ‘5,1";
tlole wtdo] Qlza'ze] HAAHH H doly 3 A<l
FDB-0059 - | DB_FILES #tell =23 4-¢ &3
maximum | 1. o 7§29 HolE HAd=Z F4H H l‘:"\iﬂ o] =7}
number of NS o] & export WL, Hlo|EXFHo|2E dropdt T
DB_FILES shte] 2 HolHud S s H Olg’\iﬂo ~5 e
exceeded import 3ttt
2. initdbpm.FDB®] db_filesE& F7}A1Z] & restart$tt}.
=48 FYS onlinel 2 WA AY, &8 Yol
EAsl= "ol o] =5 opendlE il 3+ 7§ WA ST
1. Hot "] == Cold¥ P E o] & restore
FDB-1113 - $cp df _dc10_01.dbf /mnd10/FDBdata/dbpm/
o 2. Autorecovery 474
file %s needs
. SQL> set Autorecovery on
media 5 gojups A
recovery SQL> alter database recover automatic tablespace
ts_dc10;
4. online tablespace
SQL> alter tablespace ts_dcl0 online;
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S2X XM AT FEFEAZE AT ALY
3T52a A 2~EW . =R A 2

443. 3 & AZE ] o

Az HAA A A2
AEA Aol
TRAJASUS. | AR A Aol 2HEHJeERE A ZalgH
[Err0070]
Stk A= Z3|A
I ‘i’ifﬂ M zza9 wa 59 o4z s ons
Sy y -
wamgeg, | TARFE Eeld
N A= Z}A
e ‘fi:yﬁ I zeaw w59 dfz 2ase oz
ST -
Mg ARE F=A
e %ES}}TM Z2ay W3 59 olf2 wARE oFE
-7 -
FEYRA Y URLE HE3] d9d=A glgnt
Hol A5 HAT & | ef 5 RHA 2" URLe] Zthd, &84
syt WASAM B 7} Bl Adeiol Ay T8 AHoe=
fARGYo] Feje,
olEA Az} MPKI 15A1e] 458 F&3| Y=} (Caps
SutE X gHUth | Lock?| 7 EHFHEA &3t

45 Bt F9AE
FEARAAE =g ojel M A= 7= AL gouE FHFH o
of SR E AR IAFT-EH ] HAE kel o 1351
A6l (ZAH Ml ] B7)

I

A

d

L

2
o

A2z (th 2] 2] EA])

Aesz(h el A L AL - )
ASIZ(TALRE TS A 3A))

A4z (TAIR T o] A )
ABSZ(TAIR Z T o] K F)
A9Z=(F3FE vEHzAe)
A1z (AA R H2ES A
A2ZFAFH vlolglx 5 7H4HA)
ABZARENT JfHY o FX)
A1252(YHE AR HES5F BF)
A6 (A4HA g 9] HE)
A127Z(F2AA B)
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22X XEM AP - FEREA Y T AR
3T52a A 2" . SRR A 2 E
5. 71EbALR
51. &d A=A
T % 3 a=A #34
&8 Hed FEARA2E FARFE 02)000-0000 -
fA B4 E i
71 A 005t 7I%F AA FAESFE | 02)000-0000
FARSE s
A]| 2~E
A2ZE g o] Free Soft CO. LTD. 02)000-0000 71eA A9
7= A

e DBMS 2217

* Super Routing Operator Manual(£-2F)
* Net Fire Operator Manual(£-})

* SwitchBB Operator Manual(8 %}

* SwitchL3 Operator Manual(£.¢F)

* Switchl4 Operator Manual(£.¢F)

* Super SAN Operator Manual(£.})
* Super Works Manual

* Optimum Works Manual

* Free GIS 5 Manual

* Free WAS 2009 Manual

* Free Cluster Manual

* Free DBMS 11g Manual

* Free OS 3.0 Manual
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A2E My ZmM AT FEERA2E A A
4S11a A R LR

Al &" AR AFA FAG oA

1. A Fg 23
11. YIEY A FA3F1
1.1.1. L3 Switch

e L3 Switch | AXQ | 0000-00-00 | #23A | T4F
4% ge - TF AA Fh HEHS LAN
1 007t Ak | A 00 _=A
Ax 4
H2E |4x g8 4% H2E g8
29
SolAtd | gle.

1.2. 3 =49
1.21. DB A4
o) & DB M® | AXY | 0000-00-00 | HFA | 34T
Ax % | AA Za EECE! LAN AR
e 2| 005 A | FHEAY | 00Fdi_# | L3 Switch#l
a2 =2
HEE | H3 95 A% H2E 945
a3
59l
.
A%
1.3. YA AW AZE o
1.3.1. Free Report Server
ol E Free Report Server | AX ¥ | 0000-00-00 | ¥3# | H42F
5 T =40
CRI R > WAS Au]
a4z =
H2E |43 935 dIE X3 HAE g8
23
SolAg | 8ls.
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AlAEl M| ZIIM AL - FEFEAIZE AT ARY
4S11a A 2~EW . =R A 2
4 & AZEY]
141. #52F
ol g F52% Azd [ AXd [ 0000-:0000 |[22A | 22%
st=go] | =9 A= Wi ¥ ¥
0O000/WS = index.jsp
* WSCWWMDLClIssAppFileDataU
Fjsp
» WSCWWMDLClssAppTE.jsp
O000/WS/CW .
» WSCWWMDLClIssDetailStuQryB
M3 g | WAS | W .
Jep Fjsp
» WSCWWMDLClIssStuQryBE jsp
*» WSCWWMDLCRissAppTE.jsp
0O000O/WS/WE
B-INF/classes/C | = BE_MDLMgt.jar
WW
R
HAE | AA g5 7] 23] HAE g8
4%
SN | 9e
15 7= H°lH
151. ST AA & &8
ol [&7 AA % 428 [ XY [0000-00-00 | FFA | udE
43 e DBMS H o] =ID
Free DBMS TNAS_ARMY_WRTM_TRSPTN_RQM
ZE
H2E | Ax ¢85 Hold A5 F 105074 9l 5
243
S NF | gle.

ApZ
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L]

He o S

T2 P d2EE oldel Bl2H EYY FAb Azgol sgdAel 4
A, A%, HaHY 71e SHORRH HAE AolxE FEd W etk
434 g Bnas] s, JuH HAE HozE By oele &
e Aol2E Fohn AT W fgdtch Z, YA HEE AW B 7)
B HZE JYoR TREE HAE Aolxt Fobd & e AT TR A
77) vrach ey o) JMe d2Ee] Yl uet 84 2 ARyl 3=

« 2% 54 7I*H(Error Guessing)
2E7F Al2=E AA 2 7 U
A9, fA@ Axdel HAE 43

3]

« FA A g 2E W (Exploratory Testing approach)
HAE Ao)as WA AASHA @i, e A&dS ddshdr dsaix=
A% BA HAE AclsE A4en HAEE FAsE Rold.

« =7 E 7|9 (Classification Tree Method)
LAZEYO AR e HAAS EF(Tree) 7X2E B4 2L FdH3I 77X
HoE Alolag mEat slgolrh Zauls @z Hamo] ozojAn
FAZE 915 wole AR = Sl RlEAAEC VW 5 kAl

« Al A2 2~E (Check lists)
H2EsT Brder @ WEH A8 BRI UQdsl ¥ RomA dw
Ho g AAHCE =557 Hoe FE% ka5 AHstal 553 st o
& HAEGA T NEe gl ABEAE A BHoz A4ad

« 54 H22H(Characteristics testing)
A ®F2 ISO/IEC 9126 59 #2 2d(Quality model)oll U&= F2 EA
= g =

=
APHoT HAE AoAE &

—

(Quality characteristics)S +7FS

¥ ot
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[ OflAl

AL 7 AE IER Aolsng AT WEe AY ARE Fasof 3

B>

07y e

X

[ 28 =] o Ao AES
74 24 ==
1R51 HIZ=E AF
3T21 ©¢] HZE &n _
A _] 1R51a HIZE A A
3722 9] HZ2E 3 N
B ) 3T21a @9 HI2E 7]&A
3T31 £AZEg o] T HZE FH| _ _ N
— i . 3T3la &AXZES o] T HZEE 7]&A
3732 2ZEd o T 3 HXE 3 . .
| 3T52a A%l 5% HIZE 7]sA
3T41 A ~¥ E3 HAE FH]|
3T42 Al=H 53 2 HZE F3
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B M

i ?.’E 714t E|AE(Structure-based Testing)

%7}
(coverage)ﬂ‘r stH, 54 Fx9 FFol el AHE WEESE FASH BA 7
W H2E e g2 FRE Ve 3 H2E 7 Aue X9t B
= ¥l et
White-box Testing, Glass-box Testing o2 E7|% 3stH o3 22 AR
7IME°l A

« T HZ"E A AW A (Statement testing and coverage)
T2 AWEA = HXE Aols 2B o3 daH FEo]

)
2
I
o
Y

« 274 "H 2" 7] X (Decision testing and coverage)
Ao 29E Y3 Hddd 21F BVHTY F =2 AA)7L

E
EQAE 243 Frhshe Aol

NE

(%) 24 "H "3 AW | (Multiple) Condition testing and coverage)
A% TIAE ol 9lE A AE 2ANe] F mE AL BE e R
He AW Roln AE 214 He Zteda e A
4

o] BmE
A zANe] P RE @S 7R terhe 20 Fo.

A 21/ 474 A A (Modified Condition/Decision coverage)
240l vE NE A S WA Fa AA 2349 A
HEHCRE e F5F Fo2ZXA /44 AHYAE FIA1R Aelrt

« 271/ AW A (Condition/determination coverage)
2E A zA4e) Angtol WA 244 ARl SPACR JFL HA
= A= Au3t EE NE 2340l 23 ERJES] ARy FA Ho
St 49E BF negon 24 XA AL Bol HAE ¥4
o= A%, 24/44 ANLARY e
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g = 7|4t E|2E(Structure-based Testing)
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78N

g = 7|4t E|2E(Structure-based Testing)

[ 2 =Y o i MES8
#d Y A=E
1R51 BH|2E A 3
3T21 &9 HXAE FH| 1R51a H|Z~E A A
3T22 @9 H~E 3 3T21a @9 HI2E 7]&A
3731 AZE o] 3 HAE FH] 3T3la AZEY o] 53 HAEE 7]&A4
3132 2XEY o 53 % HEE 49
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S

shol AALg-FH

S
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e
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2

3 & (Design Pattern)<]

32

S

S}

|

Ry
WHES Hdst

o
pal

A
43

T
3

g CIXI2! THEi(Design Pattern)

78N

: Erich

1
T

Foll A

Gamma, Richard Helm, Ralph Johnson and John Vlissides)7} ## #A]
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g CIXI2! THEi(Design Pattern)

® ¥ & (inheritance)©] ©}2} 9]¢ (delegation)& F2 AH8-Fri.

® CouplingS HA3Fo 2N F59 ¥IE 535 I
o st 7w WL AA FWE FEE MHAY Z2 g2 FE9
23 WsE opr|gud yardle] 271 & X " Az & 5 Ao o
A9l E e 7)E Fo 712 “couplingS HA3Y ol Ut

B OXH20 IHE MEfA| 318 Q4

o tugE Zolet.

x
X
i
l-'>~
)
)
i)

o 2A9) WAE Fobok I

B OX21 IjEo| FF

Nain Hd ol el €
AFEHE volEd oEde 4 V1A =9
Factory Method | 7}53 39 =5 F9 stus whdst= 3t
ook oA A FH=E AT
Abstract A QIEEol2E AFsta, #d"E AAEY
2 & FolA suE ukge.
Creational | Factory Method oel o FolA shy Ela=s
P QA shte] x2S zhe FEjzolth 1R
atterns Singleton | & A4 QlxBzd Faae ke E:HQ
(44 Ad) e AZAh
oA AA el gk et Hente AFFe=H,
5843 AAE 74T + doh F, 449 AA
Builder - - = 0
T He BRE FEE AASE] G A ot
= g4 AAE A F A




A

g CIZH2! GHE(Design Pattern)

5 HE ol & W ol
olw AA el A WA e AN JuE %
=dete 1 AAs} Qe oe A Y4
Prototype T IEE okt ¢4, AAstE = Aol o
e |G mpeee AAE ve AES e mee
B A BARS gagos dake o
WA BsA "ok
el 2= dEFolxef bE QEHFHoAE
Adapter Adste Fo gA Z2a99T F JEF A
] 2= o)
= T M
commonite | ZACHAS 74 A%E)E A, 247 A
OMPOSTE lAse we AA 2§49 AAV 2 5 ik
Uz 332 & Ade 5 AAE gilse &
Proxy T AAE AAEF/Y. 53] T2 vEYA
SOl A Al W ALEHT
Structural Z4zte] Az'lzEol 1fe FHAT RAE &
Patterns Ak, SRAo 2= T FES AGste A5
A5 F3 2=t} o] HP%Q_
;[_L}_ EH'%]_ . ‘g] ZHVZJ]EE 01'7] HH/\]'OL o] pu.
( V| Pyweight | g o o) g, o fdel 9 Az
2R A% NS Ay A8 AAES =
£H0F FRHIIEE It
94 SY2TEA S A2"S XY uf AR
Facade g
. AR AdEHo =9 Td NES By WAY
Pridge | 4 qles wea
Decorator | AAo] o3 A9 W& Ho= /1@
Lo | A 2% Aol uHE WA a2 Aee] A
eotain O 1A AelA 93 Wes dgsel Aa el A2
PO [ guE siAg 4 s @k
AZES 0] BHFE AYsr] s d@ AAE
Command AHEEH, LA 27 (logging) 2 2 HAAE
9t A WS AT 5+ IA It
Z2adoA o] 245 ofgA XTI ZAAXA
Interpreter 2 o] 3}
ZHY2 goA I HolHE T olF WH
Iterator o zA s
Behavioral = &A%} .
ARz AT Aol RE AT ohE
tterms | s AAEe £A% dotd "a flol ARAA A
(A4 ) cROT A8 AgHA g wEdY &£ JEAE A
ojghet,
ob 0% AAES 94T 9 oJgA FHLS F 3
server —‘(_—‘—X] 7@«]?}5}
W FEoh AEE | AAE 3% FAe 74
State & 2= 94 s,
Strategy Fd: WY dugss st do
Template ol g1 =217 0] Ao =
= 1~ Z 0 T% R4 % A :ﬂ‘?_].- .
Method YFo F74 Jo] & ATttt
Visitor 2o ¥ A VsES HFAHLE FUHSh
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g CIXI2! THEi(Design Pattern)

B J2EE OX|2! IjE2| F]2

hiN He o]

M
ul

W ®

Intercepting
Filter

A5l 847 SHs 7h=A =23
i At Intercepting FilterE F<& JEAH
234% 59 AFol Ao EF WiyArt =
2o 949 AHEE RolFw AP Lelo
AEES A3t ojRead zravs
£ FE=9o W3 glo S.TJE]‘:.Q_ thokal W o =
=7} 2bA|, A3 4 9t

2% A9

Front
Controller

zEAlgo]d Elo] 279 A
21t} Front ControllerE =E # 839
%9 H&EHo 7 ALE3t. Front Controllere=
AEE 245 HTdeta F8 84 WS &

d=ds HS58 sty

4
%2
Ir

B

Application
Controller

“‘—‘V‘dﬂr ‘T:'r %ﬂ% , 2E3} stal v,
Application Controllera 7}@59} FAE 24
A2l HAEdE thet H7, 325 JS53si=d
AL s,

Composite
View

, Composite

Az B

,] Zy7ro] A H
]

PERE DEE

B e g

%
A
lT:lr‘— Exqog x%xq] ] E 3
3

View Helper

=
Woh azlel meAd 24 BYsn
F=E AL Y8 HE o)&sty B
AN 2R Axstaly] 93 2AH
HE o]AY ZzAA
o]o}j‘l_ PO]O 7{/\1%«] ﬂkl ﬂ]
gt dye= Hel mdrt %
M HTML ®lo|& A3 e
ol dd

Context Object

Dispatcher
View

ZREZo] BAE A2" FERE #4E gle X
N AREStaL A A FThH, ofEFA ol de] Ayt
o FAHE ZREE 54 WREN HHE
H&glst7] 98 Context ObjectE AFE-3HTt.
A Hlzys Z2A4 s #EstEAs &
e Wolsola FHES A fsl RE Z&
2 3o, a:féoﬂ g A AR EAHA
Dispatcher ViewE HZM Al&-3tth Astd & Ul
ANME BlzYs ZZA ] Fol ofs etk

1) John Viissides, Erich Gamma, "Design Patterns :

Elements of Reusable Object-Oriented Software”, 2007

2) Deepak Alur, "Core J2EE Patterns (Best Practices and Design Strategies) 2nd Edition”, 2003
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g CIXI2! THEi(Design Pattern)

=
T

e

HE olF

Service To
Worker

H =YX

gl

Application
Service

oAy e BlzYUZ ol HIXIVES AMHIAE
Azde Wzgs 248 gEsen Ao,
Agk Mulx FS AFstr] f3 FAE JAFs)
stal FHA1717] 98l Application Services ©]-&

o

[N

Business
Delegate

M=% AHE GEIESNS 44 F402 9
st ERdo2RE FoldEE F7|1 AuH,
Hlzyxs Aulaze] H2S AEsislr] Y8
Business DelegateE A}-8-¢tt}. Business Delegate
= A% H WAYUEE 22 H=2Y2E AH
29 A Y&S #1th

Service Locator

oL Ao vyl HAIPUES AMREE
A FHAAE AFsta Aud, Myl 2@ A

E AAS et A3ty fldl Service
catorE A}&3c}. Service Locators 734 = A
U A3 &S w71 #d" 9248 A

Session Facade

HZU2x AXHES} XNHAE 944 ZFo|dE
NA =FA7]2 Avd, v=Y2 ol AXUE
g Aegsta & R AHEE 94 AR
ANA =&A1717] 3] Session FacadeE ©]&3+
o ZepoldEr M=Ys grdEd 4y g
3}= thAl Session Facadeo] A3t}

Transfer Object

ElolE 7t2de o8 A9 dHoleE HEstal
AtH, Transfer ObjectS AFE-$Hrt.

Business Object

Hlzys 243 dACd dig /dE] =rd 2
dE 7HA JohH, AA 2dS o] &3A Hl=
Uz dolEe ZAE& £Eet7] 918 Business
ObjectE AH&-3HTh

Value List
Handler

2 R Ay Y2EE HHEIA xFsta A
o st A7 AgAYL dkd, AAsn AR
AgstH FEtoldEV AAghed A FES dH
3l AL FE3t7] 98 Value List HandlerE
A8t

Composite
Entity

NEd =ved 2dS A7) S8 ey =l
S Abgstn Agd, 22 <EE ¥ POJOE
o] &3dl= A&HZ Hz=UX AAE dPsr] 9
Composite EntityE A}&-gtth. Composite Entity
= #dd Hlz=ys QA AES 2 2o A
HE Wow Ao
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g CIXI2! THEi(Design Pattern)

]

=
T

e

HE olF

Transfer Object
Assembler

&
2y Hz2Yx HAXJERRH AF AAE A
Az o ZE Aol RS FHEE oY,
Transfer Object AssemblerE A& 3tth. Transfer
Object Assembler= ThFgH H|ZU2~ AXTE=R

0
Ll

ax

se ZeoldEdA o AL YdFT

Service
Activator

Bl 2~E Bl or FEsa Agd, vE7)
2l QS WA sy o]ge] BIEYZA AH]A
E 3%37) Y38l Service ActivatorE A}-g&3Hc}.

Domain Store

AA Rd2RY &S 2Esia Avtd AF)
2de A& FYPAES FHSH7] 98] Domain
Stores o]-&gth AA R 2= AU A&
< ¥st= J2EEQ ZAHolY #E A& Rl
#e] o] A&A 7 22 Domain Stored] A|&A4 )
AUESS 24 ZdzRy EoEch

T3 Hof

Web Service
Broker

XML ¢ ZZEZS AIL3IE 3 o)A A
vl 2o oigt H&ES AFsta Aud, AHXE
E=Z3la F08E7] Y8l Web Service BrokerE
o] &3ttt

Data Access
Object

& #ololdA dolH HIH 2AES &3t
I AYH, A&EA AZL Uit R HI S
tolstal 15313l 7] 918l Data Access Object
ARg-gttt. Data Access Object= HIo|EE g
Ast7] 918 "HolH Ao gk dF
Fot

o

tlo | i <N ot
9‘1«,
K

r
A
o

i

=

By I Ha MEs

ry

a2

AEE

1R21 A]2=Hl o}7]

95 4

2D11 HEVE 24

1R21a Al2=E o} 718l X A 2] X
2D11a AEUE op7]elA] % AA
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g IM 7|8 HIAE (Specification-based Testing)

Black-box Testing, Input/Output Testing, Functional Testing T2 & &
el thew 2o A WSl Atk

=& (Equivalence partitioning)

& X

ofe] H2E Aolz Fol AAR #YT WEHY H2E Aol2E
3 z

Ea

U=

« ZA% &4 (Boundary value analysis)
AT A Be Aol A <A Fol JFH Ad=d #F
A Ao=H BAG FIe HLEIT

« 9JAEA Hl o] & (Decision Table)
BAE EAS] AA"e =93 2319 & e

2)
A
() 5oz BASE Aoz AxY e £, YR 27 A7)
Q)
7|9t B 2~® (Finite State Machine based Testing)

& " Al (Formal specification testing)
4R BA Qolg olgae] A2He) RE £Y b5 State spaced
o] deadlock 7}5A1S 7AANSH= "ol

« 729 Bl 2®(Random Testing)
A =r)Ql Yol A RS2 HAE Aolxs AAsHs Wl

71MAM - 12
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g IM 7|8 HIAE (Specification-based Testing)

[ OflAl

B FX|2&(Equivalence partitioning)

o

A AF7e %

I 1o}

oly

Hele w0 o)dela

o W10,000 ©]s}

I=] = i H
ojof 3t}
Test Case ID Ad =4 Bl 2=E ¥ partition o G A3 #
1 5,000 0< 1 <=10,000 OK
2 10 Fel<= Ep
3 12,000 = <1>10,000 =7t
B BAHZ 22(Boundary value analysis)

Test Case ID

Ae =

H 2~E ¥ boundary

g A% 3k

1 -1 27}
2 0 0 7
3 1 OK
4 9,999 OK
5 10,000 10,000 OK
6 10,001 %
B QA2 E||O|=(Decision Table)
Al 2~ Hl Rule 1 Rule 2 Rule 3 Rule 4 Rule 5 Rule 6
Zz7A 1 T T T F F F
z7A 2 T T F T T F
z7A 3 T F N/A T F N/A
=21 X X X
2 2 X X X
23 X X X
52+ 4 X
B St JEf Al 7|8t E|A % (Finite State Machine based Testing)
o : FZ FAF AT E Y]

A
IFl

=
fa}

okl
IFl

ot
-
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g IM 7|8 HIAE (Specification-based Testing)

Test Cases

® Positive Testing

1L HEs ds o A2 — ‘TH7

2. BHES Eols W EH - A7

3. A HES =3l W ‘T - s

4 A HES =3le W T - T
® Negative Testing

154 W) RS gou?

2. A4 | A WES FE?

3. W A WES FEW?

4D o) AR FA WES BAl6] FEw?

#4d F4 e
1R51 H|2=E A3
3T21 ©9] HAE FH| _
- 1R51a HIZ~E 7 g A]
3T22 &9 HX2E 3
" ] 3T2la &9] HZE 7]&A
3131 X EY o] 53 HX2E FH] _ -
B . _ 3T3la 2ZEd o] B3 HEE 7|&A
3132 2XEH o 53 % HEE 9 .
: 3T4la Al =¥l T BIZE 7]EA
3T41 A28 £3F gAE ZH|
3T42 Al=d 53 B HEE 53
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oM
C|IZE=20|/HE C}0|0{124(Deployment Diagram)

O e ¥ S5

AXYEY wjXg AZHoz yedth =E(node)dt I
wro EAsHs HEXUEES TAS BAsW E4Q st=gojg AdE &
zEgolote] wjXYHE HEL S ot

[ OflAl

:AppServer

cartifacts L] «artifacts |

B - - Order.jar

O 74 24
B = (Node)
A" EZQ #AFHS B T2 J|EQ4on A|xH fES
A3 st=dlojo] E832 HX 9} HAAE Y 5 A =Y o] =9
8-S EAEHY] Y5t g2 2o 2HE L BIYS AT

* <<device>> : A THZ zte =Ed ARSI
* <<application server>> : &3 93§ ¥
Kokidey

e <<container>> : Java® A}l-&3%

BfE7) stel AEolUE ALgd

== F7HE 53 2o

NodeMame

7I1MM - 15
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# A
g CIEE0|HE Clo|0{124(Deployment Diagram)

AMEE TS LT (Node with deployed Atrtifacts)

UML 2914 =98 23 E (artifac) S ¥ 3
& Ssgo] mEoA APHE 7 AZEY

22 UML 1x904 A9sidd Axde
S A% e 2ude B9 AT webA <<artifac>> 28)d2
B WA e 2o 2L BYe A8 5 9

. <<executable>> : AT T aHos A" 2= g AZEolT)

e <<library>> : 54 Y= o] el HYolt}

+ <<script>> : WEFY Ao slHEe] AAEE 22 2= B Feo) 23
HE AEEolth

* <<page>> : HTML 3| o] ]| A}-&-3tr}.

o <<file>> : HELY 3AH =23
Slstel Zzade] AMgele Zevjlo) g4 44 el A4 & Al

e

H:l

Fwsel wWe et g,

Mode

sartifacts [
ArtifactMame

m 2@ (Association)

Vv

m 2|= (Dependency)

dtel A¥UES g2 FXUES] ANAE AL HARY F54

UebdT gz Erwe oot o
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g CIEE0|HE Clo|0{124(Deployment Diagram)

m HiX| (Deployment)

ste] ATXVES Bl wso] wAEE BAS gehdch wjAe] Eo1We
ooy gk
wdeploy»

=
UEZOIRE tholojagde Y A2W, WF AzH, FeIAE/ AN A2
L R Bl EE

:AppServeri

wartifacts (i aartifacts 3

— ===y Order.jar

B <<deploy>> 2IE HHE AHZOI HiX|E HDITH 3L

‘Appserver]

- ;'? F ~
«deploy» <~ xy _«deploy»

-
s

gtas O gioge [
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g CIEE0|HE Clo|0{124(Deployment Diagram)

B HMAE SAEZ AEEQ| HiX| YX|

Ll
i

HOIO 39

AppServeri

Order jar
ShoppingCart.jar
Account.jar
Product jar
BackOrder jar

Service jar

gAY A 2h MsE

d z4d

i

AEE

1R21 A|2=H] o}7]|€l %] A <
2D21 HEUE T3 AA

1R21a A)2=8 o7&l A o)A
2D21la AFXUE A A
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g ML CH0]0{12H(Sequence Diagram)

O e ¥ S5

Az dolojage FHnYold thololadun FA Axde) T4 PEE
Wy @t Ads tololade AASY 15 2t BAE ANH £NE 2

gto] HAAZ HoEo

] GlAl

BN

sd exampls .I
ob1:C1 ohiC3 ob4:C4
i i i
I ! I
opt 1 I :
-l |
| I
1 1
T I
alt : |
[X>D] 1 |
create : :
beeeeeim 0b2C2 :
foo(foo_par=x) ; ! |
t - daoit(z [
i
1 L
1
: doit] U
I
i iEEE— [
i I
[z~ - T !
fool-) : >'< I
! |
[else] i I |
! |
T doit{z} |
e ——— 1
xw=har 8 PEN———. SERSR. ——m
e diiti-) i
1
|
opt !
T

O 74 24
B 2 (Frame)

UML 294 =¥ Zy g gk Al H~
o

Holl dx w=A AL F =S
a

Holl o] Zds AUYY F Ak =4

71MAM - 19
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zd EventCeocurrence y

g ML CH0]0{12H(Sequence Diagram)

B YFM (Lifeline)

~
27

-Lifeline

B IAIX] (Message)

1 wAIA] A7t F8E WA $A

B

ar

Eil

&

7](synchronous message) WA A& A}

doit{z)

& 3t g™

alo

g A

| A A]

e
file)

qol WA A g7t d8H7E 7T A de B5

7 %

2

A 7}
HE7] WAIAE A

A
Ll

]

<
<5

ol

N
22!
B

file)

alo

Code

71MAM - 20



78N

g ML CH0]0{12H(Sequence Diagram)

00
L

£
ok

Kl

cin

HAIAE Fxgoh e

-
-

holol1ee AghEAdl me Uheht

142

A

el
_.__]a

W

X
(==
=T

AR
L

s

of wet wAAIA 2l oz A

Az

p=iye]
=

| A A]
« UML 29X = ref (3X), alt (

%
B!

_i ‘L—'o

o

Y
el
Njo

of
ﬁo

)

« A2 Tolol A A ool Al

Ay (interaction

occurrence)= 2t

fol AlEz tholoja

A}£-3]

=
=

I ref ZAHAA}

R

o},

B

=
=

—

& A
S

loop minint, maxint[Z%1]

A=

T B
w ©
\l—._
1.m_| 0
T X
T o
TG
o X
e W
= g
= &
=
£ E
g
) o
4
ol W
-
Mﬂ £
Y
g Y
;oL _.5_._._
%P 4
~ @x
W=
X "
X
Nd Mﬂ
A
%
T
e
Ny
©
g &

HA o] minit ¥HE %

.
3%, A

3}
=

minint=

T
.

maxint

i
)
ﬂu. o%
W T
T 5
~ o
X v
N
T
=
>
e
5 o)
g =n
o M
ﬁTo °
Lol MF
R -
— X
oo
g
AN
X =
o M
T
=
i. pad
iy
w5
T o
No W
o) |
o
™

%
o
A
1
=
o
™
{|
ol
<
T
o o
o Jo
Mo N
%0 0
" R
o B
= M
BH M_
3
.
NS
R 5
o
mnAo
T X
o
Y
pri i)
W =
™ mHy
fuze)
o) o]

rd

~3
3
LU
3, dp
%xﬂa
S SN
C N
A
° 5o
™ w D
o ™
< o) T
c © ©
- N
—
Sl
— AN
T
,.mo
GN
Mﬁﬁo&%ﬂ
N o
ﬂ_,Al_
™ | < B
° 5o
™ % D
| B H
< ol W
- N
—
el
— AN

718AM - 21



78N

g ME[HIE| Clo]o{12H(Activity Diagram)

=]
O e % S

- 1=
o TAH] fa, ANEL AxY FHE wEAY ¢e Pd Bk
&3t AEE R, AAE A, SEAT,
o

- el ] Tholo} 13

R I 2o vuY s U= 2

% osdolds] AojEEe

] OflA]

Design Part

[part found|
Use Part

Standard Part Search

ID Part Requirement

Design
Engineer
|pact not found |lpart provided|
Standards felse]
Engineer : : ’g S
1e Provide Required Part
Provide Required Fart Standards Engineer Design Engineer

Clarify Requirements
(stream)—" | >

[stream]

Lpart found]

L[p:n not found]
Expert Part Search »( Assign Standards EngineeD%@eview Requirements

Specify Part Mod Workflow

reschedule]

Review Schedule

Schedule Part Mod Workflow

[cancel]

[stream]
[stream]
Provide addr'l part mod info

laccepd

Resshrit Pradustion PmsqimmM%

[OK]

Execute Part Mod Workflow
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g ME[HIE| Clo]o{12H(Activity Diagram)

O 74 22

B T = (Action)

45y M A2 dEA, T8 Bo e e E FiE
Zbol gt AbHZZ (precondition)Z} AF$-Z 7 (postcondition) S A4

I ges 2o 35S 23S F 9
 SA g A % g™

s & 2U29 2l 3&

« 45 x¥ete EFY 5=

o A gl thek A3 (signal) HE

B T (Activity)
dHe 52 FL g d5S xgeth 529 4
ate] ARG3EAY Hl=U 2
AHEE AT EFe O

H
agolA AAlE] yebd 2 St EFY R7He e 2o

Activity name \
Parameter name : type
—

: N ]

]

B YD (Activity Partition)
FEAY 542 A BAES PRI AT AT BF 1
Mzgs mageq 28 weld et $52 2AA
1,74 AFEE B35S AYAA @0 B Aotk 4 7
W ouelN §UT oL zETh TIAUE de oguE %
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g ME[HIE| Clo]o{12H(Activity Diagram)

AAA 2
A 5 T

1
2E5E TdEY &

gwe AEE thoo) 1o

7 !
FEel AYe gy} IFHeze 2
EPHE e

o]l
i

o

Partition Partition
Name-3 Name-4
ZE E
o &
52
m Xjof TE (Control Flow)
Ae 47 852 7 AdaFE 2EIAY SHole ACTA A
9] £AME HAFEY Aoyl 25 WIS FAStE IAREE = Aoz
T4 2F5S AZ%G Ao 359 nUIHE oY 2ok

m 2iX| BE (Object Flow)

MA e AEHE dolojaAn ARE Ao 5o DAY & A AEHIE
tolojadel Befsts AESS WAS SEW, thlolay el ANSS
20 ¥3, B89 o246 wep ABANGS, 44, 28, $4E 55
AEAT. =BA} MAE o|FA AT AL AA sEow RET

N
=

M sge] BAYE e 2T

T - 24
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g ME[HIE| Clo]o{12H(Activity Diagram)

OO
()

B 2K = (Object Node)

AEHE] Tholojae] A MAEEL 2
ghol ojwA WAHEAE Yerd 4 ok adelA B
mo] AEolge UBER Fol We WAooz MA 4
wEo) ¥olge e 2

name
[state, state...]

® OOJE XM%¥2 (Data Store)

G7H HolHY AgaE BAY W ASETh dolH Agad

gen 2o

<<datastore>>

B XJ| £ (Initial Node)

71MM - 25
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g ME[HIE| Clo]o{12H(Activity Diagram)

B EF 8T £ (Activity Final Node)
g5 W Ee 35S TEANZE 9 HF ¥F =5 ARSI HF g2
=ro 7IHE e Zrh
®
B XF UE TE (Flow Final Node)
2T e dF 35S TEAVHL & W HF 55 =25 ARSI HF
TF =29 ®7HS g3 2

m 27| (Decision)

m 2% (Merge)
BelE 27 42E Uz ARG §Ee 27 71ES 24 et §
Bel EWe e 2o
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g ME[HIE| Clo]o{12H(Activity Diagram)

B2 (Fork)

2= (Join)

Y8 FEE uE Z2FA 0 FFol =2str] 7R 2 AR dd"
552 TAAHLE JPAT FRAME 4 5S¢ F718 HEZE 5
olee IZEe] TRl =T WA gt AEES & N2 we
T ts gEs ARG 3R 271 e 2o

H3IAE 23T

AZES] TH AzHolgtd o| A= 2 EAT 5 floh Als"e] 4
ob7b= <A &9l 917] vidola, I Wl AlARlF wFshe F AT
E° Atk 53] 4 PF(mission critical)E T 7Y Ado AZES
oA AFFEY dF ZEAME FHAA AFste AEstE AEFHE A
A ot ol dF ZEALES HJFE T A9 EES Uedge
oM AFZEZF-9] dFeE & F AT AE = v e AAE
HEAa, vHAE, Ful, AdH JFER oyt &vfd wiel M dsk= A
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g ME[HIE| Clo]o{12H(Activity Diagram)

78N

o K Mo L dpap T o
L3 . To Mo <o . To- i op ° m.T | M N o oF W
TR o O o A o o 3 T ot — W
o N T ow . Mo SN
mR e =0 o Wo of o Mo v S s oy TN W
e ol T N w | wjy ~ o el G B
TaE R e Py O G E by T A Z A
) = 5 o oo o = - <Rl T =
KW R e NGy of BN 2 R s, 0B AT b o
H.__,T,Aoao_%oM ﬁa.mﬂﬂu o) ,%MWA]LEozomugt of jy < B
mﬂiﬁM%uEMO RN To 2 Wy E o o
B gy gy of b F o B (I R T ook ™
11rﬁF1y| ﬂuﬁe o5 B o HE u_-e._ ﬂulﬂzoﬂrga o -
o X " O M Too ol =N HK o 7 9
o w Wom F 0 oo T M SIS
- ME—m SN wes 7o W B S 70
— Y DTﬂnoﬁ. 3 B8 0 B o I i of =5 W o -4 N 5o
< Haﬁoiﬂﬂ ﬂaﬂuée;ﬂrﬁ 1N - o 2 o A 2
T o) - N T - = = WM A BN R
W o jo g o B0 E T I o R
A_I‘:r_ul __o‘._E._ = MX\I__/I‘L! ‘_ﬂv’l/b\_ O_E ‘_Iﬂ_yl ~E =
g o T T e N Y o e P A2
L T e T AR o=
ﬂi.ﬂlﬂiurol L_quAl =r aOUE‘OIHT] t‘U! O_E\W/OMﬂ
RN 5y oo m LTy pO - )
CI <o FTmomag®F ME T 2 W T LR
mﬁﬂu__ti%ﬂa; mLBuoatoLw%ﬂ dﬂﬂwrﬂwuzﬂu w© 2 Do
Tl e ENa gy _TREYE, P g wEerT TEZY
F*P s EZglEwTou TEXEoo R Lo 5o
m,m%h_%ﬂﬂrnoﬂ d.EMﬂﬂﬁ_nomw_ orﬂ,aaﬂwﬁm;%a Quh%mm
° BN g B < W AP UL ae TN E
s NIRRT e TR P ATuIETdn wH¥a
B =% ok T T o % o ﬂ@ry o g ﬂ_ﬂwﬂ_ﬂ%m o _ <
Y| oR o o o N ol b H o % | No L 1 il S oL o) o
%Wgﬁo_ﬁ%ﬂmryﬁ;ra;zﬁ g TPl FHe Xa X
,I‘.ﬂ 1__/1 =) 11 ;o.._ __OL S T Al ﬂAl —_— -« _ X ] ‘OIJI,I
memiamnaiy%}WA mmmmwﬁqu =20
STesHsaiFasiesl EifsbEaf JE3H
T of ¥x T HTHT A o
|
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g ME[HIE| Clo]o{12H(Activity Diagram)

- ool ZAVFERE AFstel A7 Bt weh wAHE BEIY F
Aoz FHE 7T

« B)7b Ba A skl 24 AR} WES WA 9T

. oeoldo] B Zexd AT Ao P9 2R FRE WL 2
ol AA FA Ao} 5EL WA B

[] 2 &Y o Ao M=
74 2 Fe=
1R11 =H ¢l mdg 1R11a =2 7oA
1R13 H|=U2 wdg 1R13a HIZUY = A o] A
1R21 A|2~E] o} 7]l x] A o] 1R21a A2~ o}7)elx] A o] A
1R33 AF&-#} 91EH o]~ A< 1R33a AH&-2} QIE | o] 2 o] A
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g2 0|A& ZHIE (Usecase Modeling)

L3 EE AF AEANA A2Y JAE AT

ok gk,

o}
AR B AR RS B Asge dEelth a5 AsY 8RS
o

Telephone Catalog

\\_“*\

C DOo—

/Check Status | g
J—

/ @ Salesperson

% / Place Order
/

Custome © %
/

Shipping Clerk

4

Fill Orders
Establish Credit Supervisor

O 74 24

B 2E (Actor)
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g R2A0]A 2HE(Usecase Modeling)

- AzEe AgEn BeE S ASAE TR
o Azdol YRE GHUST AHSFHT AAFE S FPAN
c AzdoERE JRE dE ASAE TR
c Azdol $98 £ RS B ¥ AASE AFAE FEAR
¢ AZE 9F 35BS HAAG A2BE ASFE B A2de] JEh
A28 §7 9 2R DL ARG FRAE 487 250 SAHY
» B AzEY SEde] Bt A
de Fop

Ao EoPe e 2ok

B SAFHO|A (Usecase)
fFraAlo] e A|2H9 715 S 7AMES Rdet faAlolxE AEI
A ou de AHES AT oF s A|xH T g9 Y & E
F3|A AIZEH ALg-AFe} A] 2~ 9]

WAM B9E Uehdth wea] AEE
5G] U@ F43 B Edol)
foAolat ger 2e AR nAFoRA A¥T + A

C AEE T QL FaAs e
o AEZL A2Ele] RE WY, A, £, AARIL GER

« N289) olWMES] thste] A7t FRE Molo} T

- ABTL A zFolA) 9% W] E AS Fuskelop sk

o @ fdlolaTl s ARE AY, A, 44, AHeT gel

e W F fFaA o7t A2ES A sty FASETR

¢« 32E3 RE f2Ao]27t A2HYA Q78 E BE J|5S XBIY F
Pst=71?

c oHT PHF Y ALFHo] HRE =P

« o] JHL oo o3 FHL ot JtEIR
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I(Usecase Modeling)

£k

pr2A0|s 2

B E (Include)

N
)

——

_—OD
B

o
Ho

AN

R

T
w7

o

T

o o
Jo =

m °F
K] o
< w
NNy
T
M E

%

TR

B

He

A

3}

o
=]

/-- Card

y
/

wentiﬁcati

_Ej

\\. «include»

-

| ———

Withdraw

W

p

i

—

B &% (Extend)

AN

)

oW

—_
o

]
o

ﬂ.o
o

oA

mjn

Jl

—_—

G424 (extension points)S A o] UlH-

B

<
B

el
o

o

ﬂ.o
o

i
D

Condition: {customer selected HELP}

extension point: Selection

«extend»

ension points \_—

Perform ATM Transaction

Selection /

On-Line Help
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SAAO|A BEI2l(Usecase Modeling)

23012 IHI|X|

FeAelz A71AE
Agolth. FAolz
A8k

B SAFHOIA o[O3

frAlolz vl B, F2ACl2, F2AC): HA R AF 71
HAE BoFTH

[ X1 H a2q{Are
B 323012 2ET

HE gt fradlolae AT FAH] AR 274 FHE T T
8 AEEN EE2dY =EF dH fF2AolLd tigk dd dWe 7
3t fraAelaTt FAE ZIEH7] Aol fraAlels Holojade RE
FaAlolze AH7F =27 adga nde] dsks AL AlwsterkE
A7) Al Aol 94% @EEMO% gt

REEZ A el 7 whEoA GAstEo] A fFaAolxe] FE HES
g

HEJ 9} FaAlo|2rt BEHE 7 oA o)z ApzdsFo] AAEA AEE
o o] AR2 Alade] dE et mFste W H AlAHe] 7 TR AR oA

5N E0IE Lol WY
FoAelz maYo] A2Ee] JSEH FHZ BEolAE Ae YwHolA
Atk o2 W] sl e T2 Auech

ToA0)ls, Be AT =4 ol Y S Rt
= 7}

. "2 dolge ) o AL S w
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g2 0|A& ZHIE (Usecase Modeling)

Ies T Ad FAE F2AClE olF, AF E°, “ATM 7|A
4] PIN(Personal Identification Number)s 4T = ATM 7|Alo| ot
FEE fFaAol2EA RAHEHIAME F dt fustd o= w3 E &

UERERESESPESIETE.

o]#3 WAlo g A AHS ALL31A] &7
A

2]
A 7HA e o" s

o Al&Hle] wjiEE Fol7P

« AM&Flo] o) FEEETR

o MRS ARESte] AREAE @Adstaal sk AL FARIR
o A|&Fo] ARgAL A bk THA =

B HJITH 27AY
frAolzE Alzde Bd V)15 2P FRE)
Wolth e H7)53 QFAEe oudisl
FRE =7

7S aTAGEe BE AL, A4, 4%, AAsA aTAgeR B
FEL DRSS BE WY WE L T ATAYL FHE0k T B8y
2 Jl&she aFARelT IASS E8 ASHE £dALHe A8 A
A AkAG, EAE B4 58 ol EE Hgelor ¥ $§ HFol B 5
gtk AdwrHoz s ol MA HUAGS A Fe LTAGe
MA AGAGOR AFE ol drim B 5 vt

AE faAolze] AgHE B HEH aFARE 1 faAclse =
=38 (property) ol P Eh TG A%, W75H LA Aol
29 AR BF Wl EE f2Aol2d 58 a7Agos FHH

BE WEH TGS AA Asde A8t 193 aPARe R4
AR S e
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g2 0|A& ZHIE (Usecase Modeling)

a2 (how)e] ohulet Al=do] 3o}
FoAlols AAATL Aae] Aol v o
3 AZEE A% ‘how'#a AzHE A
3 @ Aoz TARAA Wok B4 oA BHT
sejAbeo] Fof Aokt gt

= Y(what)yS 7]&dloF gt
& W3S AH&3te] “what”olg}
< ZAsA 2 AHeln oA o]

B X SAFHO|A(concrete usecase) H FH SAFHO|A(abstraction

usecase)

?xﬂ freAlolssh £ foAols el Aolh ek, A fresols o
= e

AP BES AR o]0l Ry

%‘—*o

%iﬂ o] 2e] ﬂhﬂﬂ»} oE fraAolas FAsAY Ee e fraol
22 guslsity, LA A0l A7 2788 u) shte] §aA0) AT A
w3, ol a8 AddE F fraAelzdd i Vled P9 =itk o
7} BA =53 A2E A 2737 Ao FAH f2A 0] 20]7] o
F fAol et FA Aol Alole] FHEL Wl Fadt)

N QAFHOA TY PEY
Frodlols BUS TRGSE ofE Thed 2k

2 g feAolzoA A A o]
gl oz wajsts] s Agdh WAL guishe
s F7h Aoz BelSa, wAsHeAE fadelat JB
sz 2eer
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g2 0|A& ZHIE (Usecase Modeling)

o Wof A2 AEety] As) AFSE w7 oy @A Asfelnt o35}
= A2 Tles UEhe fodlelRe] 7 Rl dvd, 1§
& F7F freAlEZ FHE 5 Ak o] F7F fraAclAE 2
£ ol&ste] BAHCR V& faTlolzdd 23ET

o WheE, 1R o]z dRFo] dYHelgtd, e fFaAc]l2 Fa
224g olsfst=dl o] oietH, 718 fF2Alolxe Fx2E B
7] A 2 FEE F7F f2ACIRE EE & Aok o] F7F f2A
ol A AAE o8t FAHLR VR fFaA oz 2T

o WoF Lo} Fxo FEAHS AL KA HHS A FaAlol&Tt
AT FF FEE F7F FACI LA AEE we VR A0S
(FR)2 B2 F vk AA fFaAolas FE G2 RE &
HE e 7)E e WAty AR e FUrE U

AE7F 8 dEE Sgdste WS HoFT] fs) 9y duss Aeg

= 3o

£ H B2 olslE A f2A0ls Ble 2AgEE B GgE UL f

zAol2~E ANAR aFFsE Aotk Aol A AFdE I

e ezt gle “H(leal)’ S EFT F2AlL HYAR 243 2

T St

Top-Level Package

d=
Use-Case Packages
Actors Use Cases

<< fF2Aolx Bl AZTE >>

S2F0| A2 HE A
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I(Usecase Modeling)

(=[]
(=)

78N

pr2A0|s 2

il

k

o
Ho

e Zsane

S

Al &Flo] AbgA7E de '

%

o

=

Aol A2E 71A 1

Aolz7t BE e
7F2 "ert glh
Aol 27t RE el she]

SERC P!
12 Bast ok

Aol 2ol n AE =z o

—
=

=

ol ]:/1

=

=

=

ol a

I ddd
=

24l

Aolzgtwl 1 9]
o A

]

o

99 5} 31

S

=
13 ohe AT duE

1S

A
Qi

o %

jol wer =718 =

o
;OL

i

o

d A)zko] 7WA] A (initiator) 2h=

—

)

B

o
W

718} 5 A

N DESRES

A

Aoz A o

| #8) fF2A 0] tholo g dl

Eal

]

A
JEpd T,

=

=

Kol
L
)

Al

A

=

]

H

(e]

Wi Al=Fell oS :
ojzoA dojuhA Fethd dE e oW AL zt

1T},

o

A~
I
2<H] o

o A

B SAHO|A PE P}

N

K
Hn

i
B

i

el

ﬁo
)

—_— —_— — —_— —

SIREERSEAES

S

Aol meof o]

2

o

r

il

oy | X
it Mm
<
K
0
=
<]
oF
(o]
0
o~
i
!
X
A
et
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i HSL|AO|M C}0]0{124(Communication Diagram)

OHe ¥ S35

UML 2614 E S R olA tholo]ale] o]Zo] #AFUA o] (Communication
Diagram) thololagio s WAL AFYAA tolojah e AAXL thol
oIt o] AAE Alole] WEE HAFET A|FA tholojaB e M7
WFE A Aol =4S wFo] AR AFYA A tolo]jaile
FE 33 AAEY AAZFQA ZA g A3l 4SS gt
ABYA o] A Trolo]1ale MA Sl T2 MA el BAS HolZoh T3 AF
Atole] AW oz} MAEo] Fau

=

[ OflAl

sd M |
||II
T1a:m1
v _ S[K]:B
\\ 1b:m3 \"-. Y 2m2
“a \ 4
\ 1him3 b 'xi 1h.1.1:m3,
it v A 1b1.1. T m2
\ \I". h
\ \
s[ul B
O 74 22

® 2% (Object)

R 2o, AEFols, FEUE, wES0] Hi WAAE Wiy 1 2
}2 O g2 AASIA HAAE Bl F5A Fejolth AAe] %)
He gew 2ok

s[k]:B
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i HSL|AO|M C}0]0{124(Communication Diagram)

B HIAIX] (Message)
EA AR} FA AA 7re] BAS el HAI A HEES wjA
A9 A £HE vEld £ o WEel wAIA] Alel&
gt} AR Y B7)HES oS 2

[ XI& 2 22jAre
ABYA o)A tholo]aB e AP tholojaPo] HHsE AP e Lo
AlZEA ol 7] Hohbe AAIZEY] Ad BA 9 WA A E5S F2AQ BHAX
Agtth. w ol Fodte AAESS LWz o T AA S| Fate WA
=5 A4
AFUA el tholojadld AJE2 tolojasle UML wWE Edo s 2
ARZHEE gAEJ7] W o F5s8tH, AFUAlA tholoj1go]
oW AlEZ tojoja@ oz WA Jhsstth
[ 23 =y o du AES
74 24 NHEE
2D21 AXHE F+& A7) 2D21a HEVE HAA
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UML 1xdlHE HEVES Agsta, gojuee, Hol¥, s, 1gx #As}
o] =Eo EAste EYAQ AES AIXTUEE HYAa HEVE tho]of
aRe 22ES FE ) F45 A9} o5 =] XS EASAL
UML 294 = tilol]l A& E(artifact)olghe 712 S AHESth AZUEE AlX
He) 7%5g Aelan 3 A ool 2dxs TS st P¥AEE Ve
g AEELS AXIPEES 7T Aot
ATIE tolojasle Axge 725 PTUES A ox, I 7 TA
2 o)E AZA dehdth HEUE tojolade] B 2Nl AXVES
o] el #HF 15 7he] BAE spAEEEY At

1 GlA|

gcomponents acomponents
Order A —— > Account 2]
v
gcomponents
Product E

O 74 22
B EEHE (Component)

ANALE 7hedt A"l & Fioln ARl dHFolAE Fostal g

o AXJES X7|He o2 2o}

<<component=> @
ComponentName ComponentName

B QIE{|O|A (Interface)

Aozt omgolde] PPor AEUES] MHzE AFHT. AH
o

o9 EAPE The 2ok
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A
HEUE Cl0]0{124(Component Diagram)

«Components gl
( — Name

sty HEXJEV g2 AXHESY MuAE AHed F9o BAS X33
t} o= A4 Y BIHE gS3 2o
—— — —=

B 2IE{Io|A &lXRt A (Interface Realization)

AXUE g3 AA3E QAEFHo)l2E FHIH g H ool AA 3 A 9

E7He oS 2o

_—— =
L] X o agjArst
UML HEXJEE= A 73t FE3 2o =, 3ve] HAXJEE A|2H A
AL T2 AEXHVEZ QAT § Atk £ ATUEE S 72} F
2 ZA8 AEAAELS At ATUES] 3§ oot B2 R 849 9
2 QHHAE 2t B FYar AXVEV 2 £ UG
AXUE AHHo|AE AXHE AMHAE AFste Qg oldy AgozA
A Ho|2E Tl HIXUEE & HAIXUES MH|AE o]&& 4 Ut} o
ZA MHIEE Agste HEADES AE B # o] X (provided interface)7} &4
3tal, o] MHIAE AA st HEAEE 87 UE o] 2 (required interface)E
AFg-3t
[ 2 &Y o Ao M=
74 Y AEE

1R21 A9 ofeA el 1R21a A28 7] A o)A

2D11 AXUE 29y 2D11la AXEUE o}7|dl %] ™ A|A]

2D13 AIXUE A 2D13a HAIZUE WA
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g 222 Clojo{%4(Class Diagram)

O e ¥ =4

i
%
&
N
rr
v}
s
2
u
l ©
U
=
2
N
o
ot F rr
1w
e
1o
oy~
>
2
ro
12
et
filo
%
ko)
Ll

o
m

package P !,|

C1 C2

O 74 e4

B EaA (Class)

$AHE T2, B9, BAS AR AASe 243 ® Feolr. 2ehat 3
Mol Brog pRYE Aoz RPF AAE 2hx o, T A
&, Al MAE oXHelMe EART. 2exe) Eo1Ee e 2o

Window

size: Area
visibility: Boolean

display(}
hide()
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A

g 222 Clojo{%4(Class Diagram)

n sy

W27 e = AA Y EAS 28I £4L orFeg F3t dus)

(composite association)®} F L3ttt £ H2E FAERE 7|wstal £

uﬂAw &AW - §84 = 273 (SAEAGYE 5388 2U)ge e
T Agd = Aok

Oﬂ) +size : Area = (100,100)

S 9l (class scope) £ FABH A 2ES v LE]
fle 4L J2Es e SAolth WA EVbsd £42 &40 WA
“lfrozen}” o] A|¢F2E F7gTh thF A (multiplicity)©] EAI7F e B, 1

el Fs 7H Ao g 7hgstar, 49 b A S bracketo] FEA|ZHH.
o) colors[3]: Color, point[2..*]:Point
m IS
2o £Hol endolMo] ThE Fe2 So Holx WIS e
o public 7FNA : ‘+ 7|52 FFHY o= FPrdY B 5 Ak

« protected 71A1A 1 ¥ 71EE EAEW A4 Zxg WSy ool
W2 % 9ok

 private 7FAIA @ Y 7SR FAEHT 2} FYoARE B 4 T

B QIiZo|M
Fei2e X" ASo] 979 g oM AT F U= MHlLoln
ey olde £ T el AN - (VS BARE) - g F34
(EAEAE) 2 wdsta wrggo] gle 4¢ vEFds AT F ok

o) +drive(speed : Integer, direction : Direction)

2Hlo) FEE WAsHA @ LuEelde &40 “{query)’Ehal 71 AP
F 2 M (class scope) LHHo]HL ] AE Y FIPA BES
o WEo] gle eydolde A2 s e eugoldelt

N

]

m 213 (Association)
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o] qHI2E AL

Ea

(Dependency)
oE TAlE v Aol AMEEHT, A olFoly A

s eyt e Z
« S ool uehu]E (Parameter)}) EH E}

=
[

¢ O

m 2

g 222 Clojo{%4(Class Diagram)

78N

o

m & (Aggregation)

(Part)—% i

i
ot

A2 A (Whole) <}t

il

7 2.

[e)

=

o}

[e)

e} (Generalization)

—_

71
H
(Navigation), T3/ (Multiplicity)

-
it
=

.OI

4

-

.

5t

2 3¢ o]

o

ol
ol
"
A

W
s

B
—_
fite)

)

—

<
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A

g 222 Clojo{%4(Class Diagram)

m &X|2t (Realization)

Aol =9 JIFH ) AE FHI FHE AlelY] BAE
#7192 v 2o

=

Rlaidey

>

A) g} ¢]

———————— =
LR
gdEadole ARzt BAGNA & AAe Axdzd] e g = Ao
9 Ao} AaEsT) EASFEAS Gepath BEAd Ged £ A o
7} wol geABEL o] mHs MALY TEHS Hojsr)

e 1 : 3} (one)
o ¥ YAY 52 t(zero or more)
* 0 .1: 1AW =2 3}i}(at most one)

e 1 .% 3y 52 1 o] (one or more)

B AHIZ EtY (stereotype)
FdygsS g o Fdy slye 84E AWsie &
Q83 940 AHS et

of]) <<control>>, <<friend>> &

A2 <<, >>" Qkoll B

N

m Ii7|X] (Package)

g e SdEE

il

O
&

-
o

m\l
£ orr

EeHor Rolye vt dyAe ErMe o

do i

1
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g 222 Clojo{%4(Class Diagram)

]

PackageName

m 2IE{I{|Oo|A (Interface)

InterfaceName

<<interface>>
InterfaceName

] XI& 2 D2fAte

Zoh2 tololagle 2, ABMolLE] UAR tephy Azde] 1)
A (associated, dependent, specialized, packaged)E E&ST) o] g HFZ<QI
8a4e A" AW F7)(life cycle)$t S ZolstH Y AAEHL oY
i

A~ 2~
Aol Fehe tololag oz Ede] stk
$HETL B3, AFE 2 Apd FU25L shtd AAAR 3T 5 9
th 7147 A BAT BE A T AANAES A Shte] 2 WA=
Be & Atk 29 AAAS A2 FHAL RE 39 AAAe] A2H2 9
2 AN e B AT B& BAS B 5 = Yok

C
<
=
Z
)
5]
=
=]
SN
®
=
[oW
lp)
i
Y
BN

74 4 e
1R11 =99 Zug 1R11a =<1 oA
1R21 A)2=H] o}7|dlx A9 1R21a A|2=F) o}7]El %] A oA
1R34 2= E’—HE]% 1R34a %EH—}—\— ;8‘04}\:1
2D21 HEXJE 748 AA 2D21a AEXHE A A
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g Zi71X] Cto]0{73H(Package Diagram)

O e ¥ ==
B714 telojade mdd fiEds, JHdels, AITUE, =E 55
533 7R} HIAE Atole] BAE YEMATY. Al2EQ] thefkdt HE A
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- gto]xzgll: 4 ¥ (Linear control topology)
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g DFD(Data Flow Diagram)
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g DFD(Data Flow Diagram)
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g UDA 22| 2AE{2(UDA Clustering)

C1 Cc2 C3 c4 C5 C6
U1 C R W R
u2 R R C C
U3 R C C
U4 R R C
us R D
U6 R R
u7 R R R R
us R R w D

<fzAolz EolE Al Holkel o>

:l.’lc_ =
freAolz HeolH A ®HolEdA P2 HolHE A
A 2T e FoAClsE FE Forl02R FEIT

B 3T 20|22 BT EHL FE
fAlolz trololagdn T A olde] tE faAolzdM FEHOR
AHEEE fradolaE FF fradolaw FEWTL olw) <<include>>9h
<<extend>>2] WA Y= G2FAo]AE 13t o] TE FAAOAE
P2 diolEe} A4, £, A A Aok e FaA el b
g Heolel A 3% fraAolzst 44, FA, A4 BAC e 2

T

T 2= %%@E‘r.

35 Zdlzole S HeolErt &4 3 fF2Alx

4, AAEe e 3% W= 20 oY

tele7t A4, 4, AAEHE Hied v5 2
9

3 3% 2eze TRS ¥F ATUE 33 A

271 Qo). WA
wHREs g

ezt A
Base Class(Non-exclusive)
c1|c2]c3|ca @D co
U1 C W R
U2 R R C C
Base U3 R © €
Use Case m R R c
Reference @ R D
Use Cases\fﬁs\ R R
\u/| R | R R | R
us R R W D

<fr&Alol & oy A EHol&ES o>
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A

g UDA 22| 2AE{2(UDA Clustering)

deolg g HoleoX Hx F27ols, %
A FaAlAE ALF HEYS AL, Hols
C(Create), D(Delete), W(Write), R(Read)el w3l A3t
AgE Fhol ofde AlxEle] 44
o : C=10, D=7, W=5, R=3 )

2
k)
o
gt
K
iy
¥
;9‘
o

C2 | c3 | c4 | Cc5 | C6

Y2 UseCase u1_LC10) 7 5 0 0 3
Az T u2 3 3 10 | 10 | © 0
U3 3 10 0 0 0 10

U4 3 0 0 3 10 0

us 0 0 0 3 7 0

U6 0 0 3 3 0 0

u7 3 3 0 0 3 3

us 3 3 5 7 0 0

<FH = Aol HIH o>
B EHAE FAHO|A JEFEX| HIOIE £
P2 F2AL 7HEA WU, G)e thed 2o AoHth
w(Ui,Cj) = mA(Ui’Cj) (1<i<n, 1<j<m)
N A(Ui, Ck)

Cl | c2 | c3 | c4 | ¢c5 | c6
o UseCase /y/QLoLA) 0.051 [ 0.037 | 0 0 |o0.022
NEq u2 | 0.022 | 0.022 | 0.074 | 0.074 | 0 0

us | 0.022 [ 0.074 | 0 0 0 [o0.074
us | 0022 | o0 0 |o0.022]0074] o0
us | o 0 0 |o0.022]0051] o0
us | o 0 [o.022]0022] o0 0
u7 | 0.022 | 0.022| 0 0 |o0.022 | 0.022
us | 0.022 | 0.022 | 0.037 | 0.051 | 0 0

<A FaAlE FhEA HolEo] o>
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A

g UDA 22| 2AE{2(UDA Clustering)

20|22 ECHAE ECIAHT

=

SHA| 7} (Limit of Weight)E %
TUER FH2HYIY oq7]|A
A3t @ W wRHos Ag
o % n o) aas o

1 ooy =|°
o o

lll

rr

N

Component A B C D
Cl[C3 | C4|C2 | C6 | C5
Ut | U2 | U2 | U3 | U3 | U4

n FF HBTHE =5
38 A%, 4% A%, FF A3 A M AF FAN FF A A=W
E el Bt FE REIES F28Th f27002 Heold A Hlo|Lo
A 3% 2d2 g 3F Fdsolw, 1 FHss A4, A, 149 B
Ao Q& FF FoAC)LE 35 220} FYHE ATUE FFAt
aelx WEs BF Fessh FF oAz gee Aeg s 7
FA Hol2e oA A4s] ¥F ATUES FEa
m 88 HITHE =&
$8 A% AEUE dol Bt S8 ATUES FEaT 32 F270|
2 3% AN FE2E F2 KA 2 WA S8 FETIER S}
AXVER 59T ATUES FAHEE A%, 4% A% T5 A%
uw

to &

9
=
Lo
u
o
A=)
mL
u

SE AS SE HAHHE
AR HE | UL ATUE |9 ATUE QL ANUE YO ATHE | o ATUE
= I AnHE 2 BTUE ZsYRUE
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g UDA 22| 2AE{2(UDA Clustering)

78N

|
23]
TE

]
<]

M

—_
o

<

i

Mﬂ
.AO
I

0

S
=
r
Nro

BN

Solgh, FHFU T MEFHTE 7HA

HZa 20l ALl RF ] H]

i
<]

!

1)

. o

%3

, ABFZY =719 A7 FAMo] = BAE,

i

o

22!

o

A2, Nugdsr) A2 o

(o]

R

—_—

o

w}

o~
W
)
o

R

N

)
W
@
o
<]
i

B
+

o

W

o] A= (Coupling) &

i

B
TE

Ho

w3 2

oo

el
0

oF

o] 47}4A]

- 7t
T 274 (Concrete) 7]

44r
L

=
[

o A (Concrete) 7]

T
~
‘mo
3
uﬁ -
L~
<d |5
|
T
23]
‘.aﬂn
(o)
Ll
i
)
[q\]
Py
N
| W
W
|
T
H
‘.aﬂm
i
i
)
[q\]
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A

g 21 E2 (Refactoring)

O e ¥ S5

2 ¥ E & (Refactoring) o] &, “ZA¥e] ¥4 glo] =] 725 AxAst= A

e el
F2 2TEIC)E Bk 94 oY F A, Fe
doz Hol: E3e W ol YR FET WA AO

=
}2-#(Martin Fowler)?] A & E3 2Ag H&S Fed &+ rh

RN

A=A gl

O 74 24

AFAY 9e

O X 2 aeare
RE Ao HARo] Bad D 71EL ANY FE flor, HAA
AT e VEsE AL olemE AU NH 5 T3 nok AAT
&g Fasler @k

B OUEFORE OHZEE = UE 2HIt UCk=E BT
°

Z &8 H I Z=(Duplicated Code)
&

E X ool FEHE ZEVF U W F9s FI AAE & Ao

® 71 WA= (Long Method)
A vaEs E8fste] gderE el A feFE g8 eE gAg +

® A3 F X (Large Class)
AUAA B H4E 2te Fdlae $5H Z=v EAT g5

e 71 9gv|y 2 2E(Long parameter List)
g Y EEx olajsty] olgal ddAol AU AHEsH] o

A 7 (Divergent Change)
3 Y27 OE ol FE Q3 7z gE o g AF HALHE
A E T3l HdEd = Aok

3) Martin Fowler, “Refactoring : improving the design of existing code”, 2002

7I18AM - 110

At

Hot

o
3%



A

g 21 E2 (Refactoring)

™

AEHE 4% (Shotgurn Surgery)
il g vt B FHEE 254 FA4%e BFe

|2s
4= @
18215 S /Mg 5 o

N

715 g &4 (Feature Envy)
HAETE ApLle] &3 SR i FH2Y misd #YE e A
= = AL s Fo AdE = Aok

ol W g (Data Clump)
sHA EEdye dHolHY FEe AAZ vrEo] Aok gt}

AEY eedol N# gewd
delel A1E BY Aol 5%

—_

Primitive Obsession)
9, 99 52 Adde g 2z

fiju

Switchi# (Switch Statement)
switth®2 BdHo2 18 oA FEHu2 vas 4422 F6 7

g 5 .

3] A4 FZ(Parallel Inheritance Hierarchies)

AEE FEe 5EF A, & Fd2o B FHgAE e gE X
qE BF AMB FYE vhEo] FHof gt A-pol gt

AL g ZF 2 (Lazy Class)

FrASL o]afslr] g HIES ATE WE IS A ¥E FHEe A

FZ4 Y3l (Speculative Generality)
F5o o3 TR s HasAE P2
d ad e AdeE Tl A

A Al ¥ = (Temporary Field)

A qre] QiEs Wavh B AR ARHE Ao wael va
=9 AYYE T A9 5 Aok

Z18M - 111



78N

g 21 E2 (Refactoring)

® W A A ] <] (Message Chains)

FeoldEZE AAE 7] Hs) oA AASe] FHE] APE i va=

e s T3l A2 =+ Aok

vl &9 (Middle Man)
1% (delegation)o] AUYAA HA F2+&

o A2 E Tl MAE & Aok

o,
—o
r |
i
4
ox

o

o}st7] olel e

A A3 Z4Y(Inappropriate Intimacy)
Sz FEET AYURAA S B¢ viEgd Z=9 QY E T8 2
UEE Yo grh

g2 AdEH |25 71A A &3 2 (Alternative Classes with Different
Interface)
2 Aol tal & JEEHolAE 7 FU &

Hdg < At

&

il

WA= 23

rr

N

gt gtolv &8 Z ¥ & (Incomplete Library Class)
7h oA Had Aol IAY EZad & U Wi

d Ad e AgEE Tl AAAAE =

o o

]

_

o
o T

=
X
o

AC)

(M 1 e

tole F# = (Data Class)
7t o tis] get/set WAET 71X

al
Mac A3YE T ALD 5+ Aok

]
%0,
=2
)
it
poy
flo
g
rr
rE
ull
)

[

rr

AXE fr2HRefused Bequest)
FREFE FEEE ZYa FEEE AS 43 FedAY LA
g 4 Fd2 AdEE T8 A2 5 ok

4] (Comments)
FHL2 AHer AMGsta, ZE HHAEYS T FHo] HUIT e
== sfoF ot
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A

g 21 E2 (Refactoring)

B XH§ LAY

o IYHEF LS doF 3= °l e
« X ESo]e] HAd HJAVJE}.
« AZEOIE H Oloﬂo} 7l dA ¥
s IS =S TofEr
c X2 aHS W] AP eE EokErh

N

O

2l

e IHAERDS o} = F¢E e d 2o
cHl23 Bge A WAE o )
e FHE o
cHIE FAHY 0
« 35 HE(code review)E &

e HEHS T W FodoFE F¥E HeH} 2o
dolElwlo] 2 I Ed
golg o] A7vh= o e Aloldst DA sHAl Aol Q‘ﬂ »lﬂf’%
7lvkel W7ol wat woly mle]agolde fEstEE A ﬁ%oﬁ
of 3ot
N H o]~ WA

dHEeo] ojala AE o2l WAL o] AT o2
e WaE fuenz Wl H48d & e urtA
Zafor a}.

2

%

ANARY AHRELS 448 Bt gtk

HH
(i [n
N

oX oX
o 1o

« IZAHAE w7t Al A

A

&

SRR EE RIS LR
o]—X] E_b‘]— _'4640 zaﬁ foi3

o

o

o

F= )

>

]_

rr
P2
flo
>,
L
&
Ho
Bl
Y
il
g
i
X
o
N
N

[ 23 =y o 20 MEE
d #F4 dEE

3712 AZTVE 73
3T13 AF&-AF Sl #H ol +3

3T12a AXWUE I
3T13a AF-&-AF QIE#Ho]2~ F=
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78N

g AI5E SeH(Continuous Integration)

c AXEO] LFE H2AH

« HEEZARQL 4] ZRAILE ARG
« ZRAES] JMNAE AT

c AFell e FAE woiEwd

4 HH
W3l (check out) 7WEA7E 73Alg W&S HA#AY AFAd A (check in
T

A AU 22HEF PR F F U\ =7 A W
N MET 5 e BACGE S0l AL 4 AN)S ZAN TE JEL F
QA% & Yojof T,

ZIAES FYsiuA TA}E BE FEES U T8 A HA
A2l AFAEE ZHHol Atk ol AZE(A2FE, #AH B, AFAHE
)8 BT ol dlolHW o] &((DDL SQLE, ZEAIA, F, HEE )
ol 44 £AYE 5)9 I/ S HE G E AHES FH9H.
HAwe] Adne o)¥A LAZE] N A8 ofyE stEdo] 7
A, B #4 5 ZRAES FIEA SAse Ve dEe WA #e
£ A= &8 A
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78N

g AI5E SeH(Continuous Integration)

T MH(Cl AH)

AX410
=% b

[ IPN

i

BN

sl CI A

1%1_]__

HH
A

<l

Ul
olll
]

R0l

T
.

7he)ol A e

k)
pal

A=

B H2E T

A= olok 37] wE

Al
=

A At £% HAET}

o AFsE HAE =77} old, Algd] oE

&

23!

Ton

B ZA A

Edol9

3L

WA BAGo RN &

2{ALEHD

mIEX} A

£
ok

._An

2 744

2]
=4

“Continuous Integration”, 2007

4) Paul M. Duvall, Stephen M. Matyass |Il,
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2|

E
=

M

g AI5E SeH(Continuous Integration)

o %o 779 == AY
Be aPAg EE AANGE FANA FASED AL AYE =7
BobE e WAANGS AdsN FEsSn AQAT 2R AF FU
E A2 29T & Ao

euMEY & Yt B9 AY
oA 7o) 22m=F BA WAN SeEl 1 F YRE LT AY
2 #7AU W7 F3rel AN W SFo] AssA Brh she a1
Folu} AT S FH3 THT 5 Y& WAZA ALS soF WEd
F Qe B¥ol B & Aok

©5F A% mse) FA BT
Ao FFl e FA BTE A FEDE A 9z 5 g Ha
oJE A%H FFE UAFE olf7t folath BA A4S olshstn
ZA) Bpate A7k Jolok ARH AL BFS BT F A

e/ WE 53
WA 225 AL A AN ATBFANA BE A zxmE
St tgel We ozM WE As9

e HeE= Qs U= HHo] MA g Z2AXdAM HE sidEud
HE AZhe E0)7] As) HEE oY dAZ Ys & At 8 E9 e
I gov 7 Z2AE AN A-s FESk] FAMF I

Aol ATUE B, ©9l HAE 53

(o=

o 7AS B WE (Y] A= AFA L £3)
AZTUE HAE A 2EH HAE, 7AA 5 23

S 2UE SME

P GAR FH 225 AWE AFHs] FHRGTGA o) BAY 2

=
=@ HEE 7eA/23 BaA, H3AF 23 HuA, 2T EHo] BA Js
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78N

g AI5E SeH(Continuous Integration)

A, MR gelBde] BAAM )0l BT A ddo] AF oESA ¥
[l

Aoz HRF & slvk

F8 B FE AN ARE A Hud R bgEolM e F
9)
AA

#d F4g e
3T11 dlo]EHjo]x= F5 3T1la &334 dlo]E o]
3T12 AXVUE 73 3T12a HEVE 3=
3T13 A}&=} Qg o]~ 73 3T13a AF&-AF QIEFo]2~ Z=
3T22 ©9] HE 3 3T21a @9 BEIZ=E 7]&A]
3T32 A2 Ef o] T % HZE F3 3T3la AZEd o] B3 HZE 7|&A
3T42 A|2=¥ 53 2 HZE F3) 3T4la A=l B3 HEE 7]&A]
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A

g & ==721Y(Pair Programming)

FEOA F W ZEaenrt dA,

za)slnz 7183

2307l 1% %
%ol Hrii

HAFd (Agile) 7R ol A

e ¥ S
2 22 " (Pair Programming)< $F 7
G F, FE, HEE T5 JYste] st T2 Wloth
# zgagwe T o Zeagnrt 2o s Ads
TF7F =5 7/4\0] = 7l FAZAQ Addo] YA 2
3 =7 =& FEY /‘—LE"J]‘H TaAFOEZA AiAFe =
A o, XP(eXtreme Programming)9} 22
gz &8
1 OfAl
A g8

O 7Y 24
B =210|H(Driver)2t IEL{(Partner)

shve] HAFHE 7S AT A 7d HAFHA gol 7S FIst=
NEAE =gfoln], oA £AS —8}% NEAE REYZHI 75 5 Utk

mdT BREY 2 HFH
shute] AFHE 7S F3L By 73 &&= AFEHE 29 FHFH,
HolA FEYZE #EE ARE x3en Fud F Je EEE AMESeE
AFHE BX AFEHIGL 75 F AUk

m 2% J% &FH
T U AFEHE 7EE Mol 7t AT AS olE & Y HFEHIL
2 7 Utk & 29 AFHE 22 dS S B F U AHY Al
AL IA AFtoly oMEd met Fuwrs & lom, $A4S w5 3l
T 7les Agste AZEA Y JEAs TFE 5 Utk

[ XI® 3 2jAbe

B =YYEN ME FE

o F IAQYI HZE
TetolHE AFFE HolA EolFE stAY daeEs He=th
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78N

27242 (Pair Programming)

il

35k
=

)

2ol st ey

-

B

el
ol
8r

N

)

W o 24

aikz)

A

171 €1sh A

J|

FESUENTIE S RIS

7}

W
il

Follie
°

LR
< = o
T IO
T %
G el =
B W oA
™ TR
o ™M e
o A
R m
ol mm_ +
LE st
N _71_ ﬂW
o Nb o
o

o
T
oy
%Mwﬂ
b o}
W 3
™ wl iz

= _z_.o
GOy
7 F 9
Rl ~
X O E._
NN -
o
X B
m o ©
(== .
oo
bW

+

2 g9

o=

A Aoz HolA e AR

=

=
L

B =0 M

o
g

H

—_—

X

W RES ARE 497 B

2 23

o ol

Al

RS

Fe

o
!

XA

_’|

How AHe

A == Aol

!

e FAHML

2a8S S48 yrhdA Mz A4

Jo. 2 A, gl A Apalel 9

&
=

A ok

J]

ool A Aoz A

B XH§ LAY

b dedoz

3|

dolE 5& 7

7}

B
i

—_
1o

« A ojro] o

o
™

el

ofo

= &

al

X

A ATl
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galok e e ofdW FE A 72 F
= ohuth.

2aES AFS A5 AAY ddel €

[How

[ |
44 FY AEE
3T12 AXVE +3 3T12a AEWE mE
3T13 A}&4} Qe #H o]~ 73 3T13a A&7} IEHo]~ 2=
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o
He U =3
F= 27 (Code Review), “F =5 AdP3IA] %3 Aldo] HES= AAHES F
sto seabel HollE AT A (Defec) e FoPRT olF Adse U
7}

o) B4 olekn Helgich g2
=]
T

Axm A el AAAA WuAelth s W@ e ol
22 99aa Bed elhssh QxS Fudc £F Q234 A
Azt AA] B ANIE Aot

® Reader
2+ AEES i JdHF 55 FAlA JAA AI="E oldste] Jd~HA
Hol] o]l 3507 Q2HMES PR st WS X A5, A]2H)
of tisiA & WA 7 2o =l XS zh= Algolth

® Designer/Coder
Designert} Coder= Reader’} A|A|gH W-&Fol| w}a}bi
.:l

=
A<l Defects] WA 2 AF 44 Pobg wEo} Wk
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i3

x

2|5 (Code Review)

® Tester
Tester= HZEZE F345}al DefectE Ztoplle= I&S 33510, o]L] o
Designert} Coder7} #73t
e 2ed) O 2F AYS SV

%3}
2, vl RS AR prow, AgAeln, A5 A 301 et
@ 3YE /AT Ao B 2= AR 48 4 % Rolst e
WEA 22 Qasd £7e] A8 PEslo @)

el % (Pair Programming)

Oo=21
2= Bie st MoRA, & Z2adYUe Fu 29 A¥RE 4
=

BAs T AN 5 A

[ ZI™ = a2qAre
m Yy

S (Formal) T [M=E P

Lightweight Formal
| | o | L ] | | » | | | ]
— _— — —
Peer Review Walkihrough Team Review Inspection

©® Peer Review
Reviews 2~3% (FE 2%)°] & st= 2= [ Fejo|th
sEe) ARl RUHE HUAN 228 Aden de

-|~
>
=
o
)
X
=)
[o

) =
S0 1A ofo]tolE A3t AY DefectEs HAst= WHolg AP £H &
o] A8 o {11, QA vttt AF A F e i Holth
F= Senior WA} Junior EAE WEHY o AREE 5 on,
Junior 7H&AFel tigk wFF A, Junior JWEAZE A4S FEol] Wi
F4S A9 Aok 28y o] 71 Senior LAY gH I Fo] w
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i3

x

2|5 (Code Review)

gx AaEe F-o] @Etd 4 03, Senior ALY AJTF FojFFo] W
T Senior Z)EALY] HA Tl Wold 4 )

rlo

® Walkthrough
@A R st= A= i
BEATL elRe) A AHe FoA LES
1 ooltjolg EE AL e
F2 Aol e AR R, oleltel £ A AR & Ak
H‘:“g 213 Ji*ﬂ oA Hth= “Bug Atelol tid 3ojre} 22 AR

Ehie
A1Hog 179 I A= JPY F = glon, e FR
oltjo] Fxo] Wad A nAr|FHozE A 4 gk

® Team Review
g gHe = dxdAR
3} T2Asg BE
Planning, Overview, Preparation & ZE UZ2HAH ZZ M| 29 AL FH

A= Ak,

v
oy
e
o
ot
ot
i
%2
N
)
I
Aoy
b
{4
o
rot
el
ot

A2 FEHAY A=E F U=, EEA}(Author)®} Moderatore Z 4
Aoz FAEY YgRAtde 2RAHEES TE AFE)7E 2= W
A sta, Y2 Aoy JiAdds e

Moderator= @R FAS AA3} o]
e 423 A Action ItemSZE 7] =3
A A7 AA ZZAE TaskzZ FE]d]oF Sty Moderator= Jii] S
2K PMolY PL)7F € & oy, H =
Senior ZW&A7} 2 AES 2

1=

2> =
QFPel @ W A W PRE FASE o] £orl, 54 mEY
3 2E

N
N
ki
AU
4z
Ll
ol
rr
Sl
ki
olf\
rlo
ok
oE
o
it
T

2= i 7Y SoM 7P ALdsE sy VIRelt AEstE 1A
AEEE AR =7E ol&d AlaHo] ok A= 7" dANA L
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2|

g ZE 2|7 (Code Review)

oE
x

. AR dig | 3 i
Al 7 5 FA
. 12} Release, 6 wo 6 wo w o
Inspection A e e e =5 e =5 =2 PMO, QA, AA
R::Z:ﬂ ) =g HE nE PL
Walkthrough | 1178715 we uE g | Ashe A
A O
Poor Review | 908 3% | 0 e | A% HE | AUl AR
[ 28 =g & o MEE
#d F4g HEE
3T12 AXUE 78 3T12a HEWUE I
3T13 A}&=} ¢lg o]~ 73 3T13a AH&A} QIEjFHo]X~ ZE
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gHIZE FE Ji&(Test-Driven Development)

O e ¥ S5

HEE

F= 7|H(TDD : Test-Driven Development)©] & H ~Eo| oJ)A I =7}
HEAAEE ste WHolth MEAHQ T2 AEe Z=r7F A" ool
H2EZ YstA% TDDE H2EES WA A4St 1 HAES FHshe 4
A ZEE £AAHOR wEo7he Witk AE #(Kent Beck)®] AN 58 F
3 AAF W8S ST 5 Sk

[ GlAl
A =
O 74 22
mEH2E JFE
T2 F=5 HAEY BEFog AAHE HAES T2y Fsoth
D=8 3c
M gl =2 2sott
B H2AE T £F
HAE Z=S A4 3 A3 2AHS Hofsta HiE J=5 AT
T Ue A5 =79 AHgo] Ao
[ X2 L DA
TDD= A7, 748, H2E #AHE Fsty HE&5= FuH2 7Holmg o|E
BESA olsfistal sHdEE wo|7] A= #E MY & T Eu GAT
HES A8t B2 A8 488 3 =S =oloF Ik
B TDDQ| 7|2 ZZMA(BIS)
1. ZL HXEE F713d.
HEEAdA Fdste AL 274 BAY = A A4 7Y +
Aoem Ag=s A AT A, v Ae Fdse Aol € F
Ath wetd TDDE JysHA HEEs AL F7hEnh
F7VEe HAEE 5207 241 7L g AEYE HAE Z=E 24

5) Kent Beck, "Test Driven Development : By Example”, 2003
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2E HEEE 4331, duste AL QAo
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