Final Presentation

_5EI=_l_
o|x|<g (HE)

o

o o0X .
o re jo

0

d0 oN



INDEX

1. Spec Review (2nd)
2. System Testing (2nd)
3. Static Analysis

4. |ssue Tracking

5. General Review

6. Summary CTIP
/. Thoughts
8. To OOAD Team

9. Conclusion




- MM UIE HlEot) ArEok)] ol OF 8ttt = XM AEOIX 2ME & = ‘¢ x| 02’
O [ HEoH e = /A= HECe =8 QEY

- OOl X922 2HANMOIEZ2 E40tA Zote =X Al H 8&tst Heoz2 8 S

- JavatH&E HEAl REE

Non Functional Requirements
A2 ULE A g8 AHE-817] fsfof gt
Java AH-
YENZ F21 F deld
w5 AR
Y E$]3 F41 F Latency 7} §lo]oF g}

| POOBOOR UL RRL o

-2o] glojof gk,

]
A\
i
0
o
o
fo
tru

Non Functional Requirements

A Fell EAEE fresh store ZHR7] S WA vk A8k ULE A& §tet

FRESHSTORE

Java AH-&-(version : JDK 1.8)
HEHZ A Foll #3493
G5 AR

Dananean Catinmntina

440 Algdrt




1X2 ELLX LUE E4
o XEI| ZHEN ST A|ZO = 43 g(of :
>/ -3 | 0f Of BHTH,
'0|I OIF20 XI2 8&2t LF O L0 OF

GIO|E| & 0I5t A2

3.3 Performance Requirements
Network Message= 2| 8 &5 <
&Lt
ALE XDt screenlil 23 2 8% D=0l A= Zels AL 0.1s
OILHO4 OF &tCEH.
s, 2

SRS 3.3 Performance Requirements
- Performance Requirements
- AR7IEEA SH AR ¥ 5 o of gt}
- HolE g FQlats Alzke %8 5] o] of e},
=> 42X Hol 22 h T |




-

'
01 Spec Review (2nd) -
- Stock,Count S At&l 2l &2 2|0I0ILF St otLiE SEEAl E/AUS.
- B2 He S iteml =& 2= UGN HEl KF
¢ 1004.Record Term in Glossary(p.7) 1004. Record Terms in Glossary
Stock A Term Description Remarks
< comt ) |neme) 52 ltem A7)o] WA E 22
e Mot s - A fu
User 2 AR71 & AHEEkE AR
Message Y= wA1A]
Msg Message 2] 2fo]
ation Code | A7v] QAFWE
Count ) item ] %
d AHgAbel Al Al Fshe ol £ 3
VM Vending Machine
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01 Spec Review (2nd) - Stage 1006
Zx Z2 ) A &&= UseCase, ‘Set up'2 Hiddend 0l & evident-based
JHEI D 2l JF Okl actor-based HEHI D2l 0l S HIF UAS
Use case’s’@l 0l sIt =&t = QEH JUUS.

Select Mode, Select Item, Purchase, Select advance payment, Read Verification Code

Identify use cases
Use-cases by actor-based

heck Stock Count, Update stock, Check Payment, Inform

¢ |dentify use cases
- WLICT VEHUINE IVIACHHIC . &5 &2 Y0 Y= 2L st oM
- Identify use cases
- Uspfases by actor-based _
Set Up, Select Mode, Select Item, Purchase, Select _ ‘
Verfication-€ode :
; Use-cages by evident-based
- Use-case by evident-based
Show Item, Check Stock Count, Update stock, Che 2
Create code, Show Code, Item Out, Check Verifica Location, Create code, Show Code, Item Out, Check Verification Code, Reset
verification code, Message Request, Message Response

Message Request, Message Response
Allocate svstem functions into related use cases
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01 Spec Review (2nd) - Stage 1006

- Define System Boundary (il = Manager, User ActorJt (G £ A A 2L+ StIHKA| Bt

& &l

4L O

- Setup= hidden UseCasect actor)t S1{OF St=0l U= XN = HAIE.

- Draw a use case diagram

| — | e— O
- 25 UseCases0| /UAS.
e use case diagram - \
. select mode show item setup >

J \_ v
system
_f N N\ N
check stock show verification
e o e show verification < L select item count code
P code Y I o N J/
O N B
TR R ( User \4.‘ purchase update stock s’ \ézggcauon
< select mode check stock count item out J D LS J
L J \i N N: off N
N select advance check payment item out
Actor h q payment e
| select item update stock msg request reply / 1 2
P i A = A
N tead vzr‘ljﬂcauon inform location advance purchase
e ~ code
L | —— bk Daviint check verification = i e
P pay pors Xt 7 .
A J _[ stock create verification [ | check verification
'L code code
- P\ 2 N J J
select advance reset vcnflcauon
~ > location inform s N N
payment code Nannger mes:
\_ ¥, message request resposangsee
e \ J 3 4
- read verification cr!ale venhcauon
" code
A\ J |
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01 Spec Review (2nd) - Stage 1009

Function name2 £ ‘Setup all'2 M 0t6t= Ol Usecased ‘Set up
|

. =) =] sL= =
- 6% Negative Test CaseJt £ = 2l0[|ot=Al € =3 H&E0| =8 RE >+&
SO
-/ —
¢ Functional Requirement Test Case
"Set up"= Usecase B & L|C}. Function® 2 Set up allo| 22 p.90]| 2| =l Fuention l SR N A
6 Check Stock Count 1. 7] & 2 A A e} L @A) Ap7]el

AX B gho 2 A7} GA T hE

O|§22 =FsIMOoFat L
A e dAE thlﬂ"ﬂ A7} Qe

® No.6 Check Stock Count It
Z ey}, A
* Negative Test Case t}E 2g7) 2] A
e ] 5}
« A7} Sl GOIT efelE B2, TR A1 A2 S AT , ki
6 Glieck Stock Count 1718 2A Axst /| 1L A2zt ded
LA EE o8 glcka mjotdhs A4
A ohgaA O 2t7]9] A
A} & g9
& QoA F& Xe7te?
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01 Spec Review (2nd) - Stage 2030
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¢ 13, Create Verification Code (p.10)

Cross Reference | System Functions: R2.10, R2.6
Use Case: “Advance Purchase”
Pre-Requisi
Typical Courses
of Events <

System Functions: R2.10, R2.6
Use Case: “Advance Purchase™

el g mel o) @a@g.ﬁ%

(A1): User, (A2): Manager, (A3): Other DVM, (S): System
L.(S): M2 Mvl Z=E YAt

Cross Reference

Pre-Requisites

Typical Courses
of Events

Alternative N/A
Courses of Events

Exceptional N/A
Courses of Events

o
o
fio
tru

SEDONS S0 ZHC Y5 P2 B => 4+F

+ 12 Inform Location (p.9)

I’F Hinann
Cross Reference | System Functions: R29,R28, R4 |
Wl ,"Message Request’
w it 4y )
N 7
Pre-Requisites | $1A|1.7] & 78
A#7)e) ARE S NS
Typical Courses | (Al): User, (A2): Manager, (A3): Other DVM, (S): System
ofBvents || (). g 2a3E AM)9 A F nF),

Pre-Requisites®| 2 & => =& &0l 2




01 Spec Review (2nd) - Stage 20

Use case & & I} function2 0|S0| E=T 0 AIE T
=

2132. Refine Use Case Diagrams

Usecase BELH

2132. Refine Use Case Diagrams

X

Actor (A1)

X

Actor (A2)

verification code

* (Al): User, (A2): Manager, (A3): Other DVMs

@9

O

[ —]
M T

Actor(A1)

Manager(AZ)?

Update Stock

Advance
Purchase Message
Request
Check Payment

Inform Location
Create
grification Coge

grification Code

]
g

‘ essage
Response
Read
Verification

Select Mode

£
2

Manage Stock

Check
grification Coge

3
@

rification Co

Other DVMs(A3)

* (Al): User, (A2): Manager, (A3): Other DVMs
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01 Spec Review (2nd) - Stage 2030

e 2133. Define System Sequence Diagrams (p.16)

2131. Define Essential Use Cases 2= 2| £=HAIEH0| A L E L £ SetC 2L}

—

UM =Ze LISl A 2,3,7,11, 18 UseCaselil CHEF Al A CHOIOI 1 &

* 13. Create Verification Code (p.10)

R = oo 210,826 Stage 10000l M & <10 2=
— — M atot 8= RE A
Pre-Requisites | ‘A%l & 5io] cjet 27} kg

Typical Courses_I-¢AT): User, (A2): Manager, (A3): Other (S): System
gEEvea ( 1(S) A2 E Mol REE A B

* Pre-Requisites

=6
S +=EEX 3.

| =rCrEEep dHE 80 o SNVt YR 02 4 seca,

o Typical Courses of Events
1.(S):"MZ22 d70f AEE H Yot - "6Rl2| o] M0 IEE MYt
Lt 2 £=Z3HOF S LTt OOPT 1000 {0 A 0|0 AZ &l L§80[7] 2L
Ch

Aelz Z2HoAL2=z
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01 Spec Review (2nd) - Stage 2030
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e 5. Select Item (p.5)

¢ Typical Courses of Events

(A1): User, (A2): Manager, (A3): Other DVM, (S): System
: A7} el Etaal S S g e AYsic
2.(S): 49 gh 5ol P Check Stock Count™& 42 3 §hc}.

Typical Courses
of Events

3-1.(S): A7t A A 22)A o “Purchase™ & 4 3 &hc)

Zpk7]of) 2109 “Select Advance Payment™ &

22 = [}E 43 A|LI2| 20|22 Alternative

3-1 828322 F11 32482 =

Course of EventsZ 0| SA|7|= Zi0| E&L|CL

A3 AlLel2 218 0] /LA Alternative Course of

EventsZ =22/ of

=]

=

= A0l E0D oL H

S o=
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2143. Define Interaction Diagrams
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1 - chockStockCounts()

01 Spec Review - Stage 2040
(1) Set Up E"ﬂ

Interaction DiagramOil A O

2143. Define Interaction Diagrams

)

* (1) Set up(pg 19)
2143. Define Interaction Diagrams
imiesd el .
3 - _;‘_(,!.-M
: Tes
5 . setDVMInfole. location, l«v\si

loop (1. n) g
loop (1.3) J
screates
2 m. ) u.n-g-' H
2 L i
3 requesiTo H
! 4 - chackStockCountl)

(1) Set Up
- 1! T
o P ;j flocp .04 )
oop (13 1
—eates
et BoncMessageitype; mag. 1) ] Messege
 —
T requestTo
_F. crecsSicrCora)

28 )
S swtDVMA ke, w!iP
\/
. “"setDVMinfo" 25 &| 0|82 DVM2] id, location 2|1 item2| count S 2 L HIO|ETH=
Zi0|2 = DY7§H== item= Z+0| L0{OF SLILCE
= "setDVMinfo(id, location)” — setDVMInfo(id, location, item) []H jH tll_:l _J'&_ _I'—_ éll- => _J'k_ JCC->| S} (&| %E
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1 S ec Review - Stage 2040
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¢ (7) Update Stock (pg 22)

(7) Update Stock

HE

TEgeT
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STT=

LIEHL = 2 X MM S22 == 2|0lot= AKXl oAl E/US.

IE' (7) Update Stock

[opt =iz 2%>7 ] : :
e e T iTidomiase :
: | : :
else : !
“"‘_:) 3 - setCounticount) =U ;
4
& Q259 £2F0| 72U FL T X3t 2HE 02 BAIXIE HA43HCHD SojY opt else ) : H
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Spec Review - Stage 2040
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o 7) Show Verification Code(pg 18) 7) Show Verification Code
ASIE

7) Show Verification Code
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02 Functional Testing Macro

uL 1
EEES = \wj _—
-1XES 01F MZ ZH4E 220 X ul. z'__\_\ ////— ==l
(HAZE CHAl MR SIS e =
- CHE 574X flowdt XIS 3} & < [
1. It A SHAEEO)l 3 2 3HE flow L U
(BIZ0H) R 5—1_— i | B
2. W2HA B AT Ol B SHHS flow (&2 0H) R .
3. L 2HA4 SHAME Ol 31 S 5Hs flow i PO I e S
REVEISIE) i Q“i}
4.0t D=0 2= flow (BE) P . i
5. 0F2h 120l = 8= flow (T2 Z+l) f%l &) T
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02 System Testing (2nd) - CPT

) test - Windows 1 2% - =] X ) test - Windows 2% — =] X
oEF BEE MAO 2V =8EH oEF BEE MMO 22V =8EH
# o Parameters: ~
# Test specification for DVM Button:
# HE20), [if uil]
Environments: MZFIZE A, [if wi1]
Current Ul: o 22|, [if ui1]
initial page. [property uil] OfO| & MEH, [if ui2 || uid] [property item]
item select. [property ui2] AX £, [if ui6]
input verificaion code. [property ui3] A Lof. [if ui6]
modify sotck. [property uid] ZH|(1%A ). [if ui5)
payment. [property ui5] AL HAE. [if wi5]
inform prepurchase. [property ui6] EES [if ui6]
inform location. [property ui7]
inform verification code. [property ui8] Page Move:
Ztol. [if ui3 || ui4 && item || ui7 || ui8]
Aoy of: EPy [if ui2 &8 litem || ui3 || ui4 && item]
A0y T, [if wi3 || wi5 || ui7 || ui8] [property
isAdvance]
0] SHX S, [if ui5] Modify item:
OFO| &l +=2F 00|22 2 HA, [if ui4]
wdelsh ot Q| . Ofo|d = 022 #Z. [if uid]
local stock 0 & remote stock 0. [if wi2 || wi3 || uid] OfO| &l =2 00| &2 2 B A, [if uid]
local stock 0 & remote stock > 0. [if ui2 || wi3 || vid]
local stock > 0. [if wi2 || wi3 || vi4]
Verification Code:
THOfSH= OfO| &l J}AI % fast UZA 22 23, [if ui3 && isAdvance]
774. [if uid] QUK %2 BT Y. [if ui3 && isAdvance]
774 ojgt, [if wid]
M0 E broadcast:
Success. [if isAdvance]
Fail. [error]
v v
Ln 1, Col 1 100%  Windows (CRLF) UTF-8 7} Ln 1, Col 1 100%  Windows (CRLF) UTF-8 2 1 7




TSL Generator Al=2 64 Test Case 24 A

Test Case M &
Property constraint & =& ->20736H
Property constraint & &-> 1154

Property constraint =JI, error marking & & -> 64}

rated and written to test. sl




02 System Testing (2nd) - CPT

Constraint & 2 & CPT Result

ot ofoldie] HA Muztoez T HEHOIN
Rudt MZH IEE YYF Hauy

2 FHMT} oQloto|He| +FE 00|42 ¥

1int YRIE HOIME =Xt

de=3e 7|17 Al number format
M0 XYE MPOIE7} broadcasts| D MY exception’ZH 4.
1" ¢ ofojslo] HA WAoo YojF AEfOA pass AR BORI U ofoldo] 7793
RESHH B2 HIMIE YD Had 23 |9 HMA2 oclotodel £ 00| X pass
Fail Fota HauHsE 3R
MP0| H¥E MAYRET} broadcastslD M
Num Description result 12 | # ool smIIel MDYt 0oz Hopm | oo B M7t A Magao Bt e ofolgol 77HxIeY
1 MO E 7} broadcastSlX| RS HS pass o gust MAMICE posn mol My | = SEAASE YA & 2 2 MMM} oolojo|Hyel £ 022 MW pass
2 4 2 HadAYE Pe
Z7|810i0)A R0 Eg Me8IHe 88 i FHai -
2 [T Af’? i:‘ i Ears pass MP0f UYE MY MRS} broadcasts Hape|ofM Hopstn U ofo|o| 77HX|21%
deseioz 1Y 5 | 2 otoisel smxiEole Wadt 0oz Woim 5 | @MmRI odoloigel 222 cojyez & e
£7|stei0]M MZRIE Y HES Mesry #e susiAl g2 HEHICSE YA Hol el Bt HAMSSE 29
2 S ASE= Yysipicz Y i Mey FE2|0jM TOfsta 9l ofo|=lo] 77tx| O]
A£7|S10I01M HRHE HES MEfSHS 88 M0 2YE MFO|RET} broadcasts| D M= 26 otol 49 HMA| XD7}t 09 ofo|so| 2 00| pass
4 Meggioioz X9l pass 14 @ ofo|so| MTAIEIIS| KD} 022 Yo pass gloz Wse 39
— 22 RuY MIMICE Ysta 34 MY DTN BOISHR QUi of0|=o| 77kX] O]
H = 2
OO AU =2t AN local stock} remote stock H70 A2 A=Y HFHRC} brosdcasts] 27 |o9l 32 @4 M7t 02 oloigel 222 02 e
5 25 W27t giE ofold UsEe FHYUD pass 2 ofojge] siIyAEIle] Mt 022 o 2 wEse 39
DIAIR|AE A4 B 3o guetxl ge NEHACE Ysstd Ha P i R Fail
A A A=
OFO| & MEfSLD10J A local stock O remote stock 1 ik :‘;&i‘.ﬂ; o M:? 0]1: t l% l,j A o 1.int YIS HoiME =X
5 ojatolZ e MPDRSIY Fgl PEs? M0 TYE MAY MPHACE} broadeasts] 3 e ge hki‘:u;g;;}fr:%_l +2 ool [yl
TSRS Tocal stock 101491 3 16 2 ofolel MRAIEI|S| MR} 10]40l FP pass - i exception 4.
- 5 pass REd MAMICE YAsa Bol Moy MDB24M oSt e ofolHol 774K o]
Astdoz 1Y H70 D8 A= HF0REN brosdcasts] 20 |otol A9 B4 At 02 ofoigel 22 ool P
Fail 17 2 ofojgel ST M} 10[49 FP pass glo@ MR 32 MY
MPof 2¥E MPOIET} broadcaste|n M = =
3 G 0|0|%;l- opl st Rt S Mgt g2 o Mzt ol fasx Y HAMICE YAsa ol MY TIBANM HOjSHD U ofojHol 77HK 0]
5 S = & MEQACE YR 8 H70 W% NS HROIRETF broadcastsl 30 |2 Fe M D7} o2l ofolgel 38 02 pass
M REY HZH 3cE Y3 Fouy 2 4z 18 2 ofojge] SIXAIEI|e Mt 10/4t0l He pass 2 MED Ha MY
gut MZHICE YYD 3 MY MD20|M BofED e ofolHol 774K o]
M Xl MAagiac O M= L
U7 YD UPHACSIL broadcastsldl U H70) D8S NAS MFRC} brosdeasts] 5 |oel @2 #H A2t 02 ofolgel 22 00l s
9 ¢ ofoj&ie] HA Mooz HOIT HEfoA pass 19 1 ofojgo| SIXKIHI|S WYt 10142 HP pass Ao= BFsa e MY
RO B2 MEMIE stn Holue RESK ¥ MEHICE YYsin Fa My T2 ofs Hofstn U ofolo| 77Hx| o
10 M0 28E MPO|ZEJ} broadcasts| 1 MY pass a2 olH Hofsta U OfolHo| 77HRI2IF 5 9 HMATI|E WD} YD CHEREI|0)
20 | ®Mmac odlojoiwel s2E ooz W pass W%t Y ofolHel 2T onjBte R WY PR
Bz £ 3¢
Ha2ofH Hojsta YUt ofoleo| 77HxI2H Haw2lojH BojstD U ofo|Ho| 77HK| o
2 2 MMM 00loto|Ho| 228 022 WA pass . # HMAWIIE WD YD CHEREI|O) .
£32 W%t Yk ofojHel +BE 002 WHE ¥ &
2 | mamalod Bojsta gl oojgol 72HKIE Fail 2

test case 564 pass
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02 System Testing (2nd

Constraint & 2 & CPT Result

a2 0l Hojst QU= ofolYo| 77kx|
FS HMAEII0E W2k §n CHEXET|of

Fail
1int HRIE YoiME =Xt

CPT

1 Hade

A st 9 of a8 to " TAB2AN BOJSD QU= 00|HO| 774X ¥ — ——
27t A ofodel Y 00|42 WHt 715 Al nuAmberformat ” @ STREI0f WDot U ofo|so] A2E o — 56 H70iE ZHI%YME Vst FR pass
£2e - ooz wase 22 57 HA0S YHHAEE VWS Y9 pass
AACAN BAR Jk doiReLiad 9 MTBAOIN Hofst A OrOIHo] 771K & PETET amhE A
o 2 HYRTIOfE WDt YD CHEXEI|Of - 6 SRR A e s AeeE — 58 Mo 3XIQD HH(%YIE MWstE FP pass
Mot U ofoldel £ onjpiez Y s ozoz wHsE HS 59 M0 SHXIR D HIHAEE NWsE 39 pass
i Fail 60 Mpof o N Qxig7 M P ass
AIB2AN BOS e OfoIHo] 77Hxl 2 ADBAON BAHD e oh0IOl TN Y | Lo T A:rl d "OLM ! 11 l ’=A Emf s -
© MRXTIolE WD YD CHEXERI|0f %6 o HAKEI|O| WD} Ut ofo|Ho| 2L 0 lvm e 61 Mo QHfolM MPOHE M3t HR pass
® | gast gk ojoigel 438 00z Mua 3 ) olgez wystE 32 e 62 M70 QHoIM 3HAE M3t F pass
& H= TMRB2AN BojstD Q= 0fo|Ho] 77kx Y 63 XY 2teiojM Holg MsH= FP pass
WAB20M BOED e otolHol 774K ¢ 47 | wmREI|O| MR} e ofo|™el B2 0 pass Mo SC ol SIoiolA BolS MErs) P
e 2 WAATIolE Dot YD CHEXTI|f - ojgloz My A2 MY o4 H7MEC B AU WPE HASE 3% i
Mzt Y& otojHe| +E 00|22 LY s D2/ 0fA THOjStD Qe ofo|E0| 77HK| ¥
2 34 My 48 | @ TREII| WD} A ofo|Hel 2 0 pass
WRB20lM BOSED e ofolHo| 70/2t ¢l o2 MR Ha My
- 2 SMAEIIOlE WD YD CHERE|O) - MRB2oiM BRI U otolHo 77H ¥
WDt Y oojyel +2E onjpez Wt - 49 | @ ATAEII| W27 e ofojEel 23 0 pass
£ 32 ooz MEHD Ha MY
HRBAM BojSD Qe otol™ol 774K of MR2AIN BOSD SiE otolHol 77k
% ool Z9 HMAEI|0E WAt YD ChEXNH 50 o HAApEIIof 7t e ofojHel == 0 pass
pass o
Jlol WIJt Yk ofojHel 23S 022 WYL ojEioz Wyt 32
-
e 7e MRU2I0IA B e otolHo] 77K o) 56/64 =87.5% /g =
Hop2|ofA Tofstn QU= otojedol 7ojgt ol Fail 51 o Yy HTRET|of Mot AU ofo|Ho| 5 pass
- 29 HMABII0lE MLV YD CHEXWIIO) | 1.int WHE HoiME 2A Y2 022 HHE ¥?
WA}t Y= OfoIHO| $E 00/4 WHE F [ ZIA Al number format - Fail = JIe Olad st = =2 s = o}
' Mg mopst Ui otoldol 72X o] | E int =3 st} = =2 0 X & 0
2 exception 4. 22| @ um nxEso] Aok A ojolgel 4 "','l"n“:::b':':::mi” U);DE IT':J;\HE‘} H‘:, .=|, X € 3 Hg_l | r
Haye|ofM mofstn A= ofolyol 7ojgt ol ag 004 o2 WA 39 S
#2 WMAWIIOE D% D CHEXEII0] -~ exepion i USRI ZAE FE A Fail0l 2
| maot ue oomel sae ooz Ans e Maaelod Bopia gl oolgol 77 ol
2 3ape 53 o u ARAEIf M2t e ofolel & pass
WRT2|0)M B0t e OtolHol 70/gt 9l g onlﬂjz 2D HadHE BT
2
o | @% wuEE G20t a cExEsl - 1 o
A% e ofolHlel SUE 0o= M A P 54 o Au MHAEI| WDt Uk ojojHel & pass
yo g 002 MY HAGE BT
Ma2oiM B U otolHol 77 ol
MRB20)M B0t e OfolHol 7ojgt ol =
B Q) AXIEI|0f W7 Yk OfolHe| 4
s #% SNAEllE M2t 93 cHEREI|Y pass * e~ Sy I

Tt A ojolHe| £YE o0y HHS
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02 System Testing (2nd

Data Specification

Baon e

L} LTk NA A A A
2 I A NA A NA
3 s A NA WA A
) b et oA NA ) o

s e A WA o Ccd
3 - oh NA e A
T = NA A o o

) ™ A NA () [
¥ = A A o o
w = A WA [ )
[ - NA A [ (L
© o NA NA ) | /e
o = NA A o L d
W = A N [ e
3 = A A " A
v e WA WA Y A
o = NA NA ey A
- = A NA Ay NA
® = ™ o o o
T ] ol TN ) T )
A = 7 O-21 GG a7 [ [
= o ™ i o T
=7 = ™ L LS [
a | = % 0 ! o ! o
z = ™ o o o
e - L2 L. ;. S L L]
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ting (2nd) - BFT

= = [ =1 =] = - = =
-3t O E(B1)0| H2let J|=(O0PT 2063)= +Xlztot ) &M 2] A oK test case =t
— = O o — [ = = p— [ e
-IX AN HHAESNE E2 st SH= 100 A
oo oA E2=ad o=
e No o 1th Test | 2th Test Sop7t=R] 2ol
case case Mo F-. = O} MPOfBE
Result | Result oo |UTM WG wIRE G woLE SRMREE) ] 700 Wge e 2AA OB AEVIS AT
1, | =80l A=sizEa oE owel o v [T "Message Request B3 “Broadcast'sH=A| atel el P —— FAL s
X el HEA F 470 2E YA 08 temel AT
s | 1p |20 ASERET GE owel WA wor| o, | 7 O gERE W o st Ae 4| | "% sotzex 2 il
et up 2 | gex @l 710l CHol “Inform Location"§ H#SH=X| ﬁ?. Inform . 82 ZIUs XEIIO 4 AXE EOIFE
NAHOl ARERE W NEvI AT 2Eol s | 870 2RO S38E W gyE geomss| ocation | " | %1 e o it
" | e ggen mel S e ar] oo |E SRR W A=e wva ==m 8| |
Select | [oserot ase ocon war ma ot aw oo |7 A0l 2EE @ 2 am wnns| " | goten ma
mode | 21 | mex mol S e =oEexl Bl _;"‘: 12y | "Creste Verifcation Code'® B @AE A T
3-1 | Manager?t 2418 41 W=7t Hesiexl 2ol | pAsS FAIL g | 9T EHA dms “" s S e N ‘c: M| | 28 sazen a0
Manage FE o1 olgel 28 24 28 TR S7HNTIER] B ode HZH =57t olezRel s20 S50 44
Managert & 71| olgel 2T 2%
Stock | 32 PASS PASS AP0 A% = A0 ZcE an AEod A 23 ox eex el L s
o3t LoEx| Bl g7 |- - T =T PASS PASS T~
i 41 | 22 827t Heex ol PASS PASS Fotexl el B27H MU0, EHO AREYAY RE
Show tem |— e BT AAETH T NS o |87 2E RS ZA A A emed A 1318 470 AEE YUNSUN B2 NSNS | AL | PASS
User7t e8et 200 CHeh o7 AEIOIA Eop FoisEx 2o ttem out % 2l
59, |y o PASS [ PASS o1 | 2N 28 woreeA wel PASs | pAss SR AHEI0) N7 el 470 RES it
THs8tx| =l Check 13-2 FAIL PASS
o P FYEe @A ISt o ERE FlEat £ 0182 item outol SlEXI Bl
Y AFE|A TOY THSOICHE Purchase® payment | 9-2 PASS PASS
52 " - PASS PASS £ o3| HAIRIZ BoFER Bl User?t @it 70 2EF “Check Verification
Check dnio s dnsien mol ATUE a9y s=o o 1| coderdt mRetn 3 2HE weA B i e
48 84 U8 AE|Z9E W18 wores yy | X IREADR “Message Reauest”| - yss | pass Read oo ¥ SEN LAk
stock count | 5-3 PASS PASS 2 Nag goresx el 71SE 27 FEBTHY “ltem Out'® WHShs
X ol = verification | 14-2 PASS FAIL
aRNEde  s=e AL womod L]
CH2 X726 Haot fts 3T wod, 10-2 - FAIL PASS code. - = P
"Message Request'2 A|E ZAAI7IEX| 20l Item Out'® ¥ FO| “Reset Verification
54 | "Select Advance Payment’® BUEOZ HH#ds |  PASS PASS T NS s P & A 3| s ol el il M
38 Z2AT % ‘Advance Purchase’ 8 B8 worexl aol
X el — 03| e FAIL PASS ]
82 AnEng =0 2ol B HuE 6 .
e | L ;-j AL T S0l S Al SeX) (. ies s | TR0 2ue gEel ARk o BRAAN | _ verification | 15-1 | AlAEO) Q=g REJ st 2ol PASS PASS
stock T EEEE RS AR T T advance | ' | B 2HED, "Select Mode"2 EOPHER| el code
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491 2 test case =0l M 471 2| test case pass => 96% Pass
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02 System Testing (2nd) - BFT

FAILE &= 2JH 2| Input & Environment

° No. 3-1
o FAIL At
=

O SFILTIXNOA 69t = BIRIUE T M2 &F2 55 ML FIHE et

o FAILO| £ A35t= Input & Environment

s =ct1H, AFOICH O (= 7IHA) — =2tk 0JH, ALOICH 0O (S 2 6IHAl) — =ct 0,
J

ALOICH 10 (&= 7IHXl) It JksollOF of=0l, AFOICH =Dt =
e No.14-2

o FAIL AI?
s MUIE0CI S=0 tHoltd, 82X 0 =& 48t F
et VMOIA S A2 KW 0 252 Soll e = U
o FAILO| &4 56t= Input & Environment

. VMOOﬂ =ct 004, VM10Il =ct 208 JULCEH - VMOUIA =t F0HE Aot 82X I2E

MAN = broadcast > VMO AZHDE E2E2 H|O1°'OLP VM12| 8Z2HZE
=E=E2 229 ZEIFFIIE - VMO 228l M E F=IHe - VMO A & @%HIZB

o
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03 Static Analysis - Bugs

FindBugsZ 1 =& Z 1t

I|'1‘|II|II§ = H mD\/
U
4.64.145.10/main, Branch: DVM] Ll 23

¥4 Bug Explorer 52
v (&g > DVM (7) 105 [svni/3

v # Scary (2) 24¢
v 32 Normal confidence (2) =
: 3 I 26
v #8 D'ch! A nonsensical methed invecation (2) = o7
{2 D'oh! A nonsensical invocation of assertNotNull(Object) in ku.coad.b1 testvendil i 23

{3 D'oh! A nonsensical invocation of assertNotNull(Object) in ku.coad.bi.test.vendil 29

v #2 Troubling (2) - 30
v # Normal confidence (2) 3;_
v & Unwritten field (2) 33

{2 Unwritten field: ku.coad.b1 test.vendingmachine.ltem.id [Troubling(12), Normal ¢~ 34
;t} Unwritten field: ku.ooad.b1 test.vendingmachine.ltem.price [Troubling(12), Norm 35

v 32 Of Concern (3) 36
v ' High confidence (3) :;
v # Dead store to local variable (3) 39

{2 Dead store to random in ku.coad.b1.vendingmachine Purchase.getResult) [Of ¢t 4p
A Dead store to testFrame in ku.coad.b1.core SystemTestStub.main(String[]) [Of Cc 41

#2 Dead store to Ul in ku.coad.b1 test.vendingmachine.Controller.showCancel() [Of :g

S
45
46

OSHECUL AIEZ0HK €2
code smellO| C}.

FatalSt Error= 12 H M2
oC HAIJI QN =XE

_IOI_

Scary(Z=2]) 0l = assertNotNull O] 2t I &~ = of] @1 XDt
String0| 2t Al & = & ULt Javalll & String0l Object0] 7|
20l 2 &M= OtLICt.

24



03 Static Analysis - Code Coverage

MC/DC Coverage & Z 1}

Elenént =Coverage Covered Instructio... ™ E‘” ﬁ E % _?,_| §|» % EH A g} D-” o] I Ej E‘éH /él écl;l 0“ |:H § __rl_i_ |
Vi - 3;323 oL QUOl AR H QI HH2I X = 0% R0, SHHAE
v f# ku.0oad.b1.testvendingmachine R 478% 4,041 S HHE KN E 49.7% 2 &S0 0| E = &0lg &~
> [J] Controllerjava B 128% 309 o A
5> [ testMessagejava I 274% 173 UAASLIL
> [ Message java | 26.2% 157
> [3) testController java Bl 85.1% 2,337
>[4 ltem java | 50.6 % 255
> [J] testitem java | 55.5 % 298
> [3) testverificationCode java | 470 % 193
> [9] VerificationCode java 1 55.1 % 189
> [J) DVM java 317 % 20
> [J] testDVM java 429% 30
> [9] Purchase java 55.0 % 33
> [J) testPurchase java 63.5% 47
v 1 ku.ooad.b1.test.core 100.0 % 316
> [3) Launcher java I 100.0 % 316
v @ src = 00 % 0
v ## ku.coad.b1.vendingmachine Bl 00% 0
> [9] Controllerjava EE 00% 0
> [J) Message java | 0.0 % 0
> [9] ltem java 1 0.0% 0
> [9] VerificationCode java | 0.0 % 0
> [J) DVM java 0.0% 0
> [9] Purchase java 0.0% 0
v # ku.coad.bi.core | 00% 0
>[4 Launcherjava EE 00% 0



03 Static Analysis - Code Coverage

MC/DC Coverage & Z 1}

DVM
R D. .. A Comment
2.. 1 c.. [no comme...
2. |.. c. BE AHH |
2.. 2 C. junitd= B
2.. 1 t. [nocomme..
=N | — —
2. 1 t. [nocomme.. AAXMOIHHEI KN E S| IIRIotH HeISeHA ST S XA
2 2.t Do comme. MATUA=HAEZHUS SHAS 2= ARIGHD
2.. 1 t. [nocomme..
2. ‘1/t..|bb
| 4] Iocommes SANHAD RLHAESHAS HAHFE URES
IE AHIX A S +=F =L =L0] A
v ([ ROO Name
v @ branches/DVM/DVM/test/ku/o [ Launcherjava
{* vendingmachine [@® Controller java
© core [J® testverificationCode java
[J® testPurchase java
[J® Purchase java
z [3) Java Source Compare v e s Walis S
E" Message.Java [3) svn//34.64.145 - i i ine/testDVM java [Rev:213] [7) svn://34.64.145. java [Rev:197]
E’. test(:ontro“enjava Upackaae i coad bl test. endiaomichine Lpackaos Xu.o0ad bl cest. vemdingmachize: ~
EP DvMJava :import static org.junit.Assert.assertNotNull; jimpcrt static org.junit.Assert.assertNotNull; u
[J® VerificationCode java s presidiate GO

87%%

[J® testDVM java
[J® testitem java

[J® testMessage java 2

[J® item java A »

o *
ho =/

12public class testDVM {




03 Static Analysis - Code Coverage

MC/DC Coverage & Z 1}

Element

v (®src

v # ku.ooad.b1.vendingmachine
[3) Controller java
[J) Message java
[3) VerificationCode java
[3) item java
[3) DVM java
[4) Purchase java

v ## ku.coad.b1.core

> [4) Launcherjava

v ([ test

v f# ku.ooad.b1 testvendingmachine
[3) testController java
[3) testMessage java
[3) testverificationCode java
[3) testitem java
[3) testDVM java
[J) testPurchase java

v ViV viviv

viviviviv v

Coverage Covered Instructio...

382 %
113 %
121 %

26 %
104 %
20.1 %
50.6 %

0.0 %
50.0 %

0.0 %

0.0 %
63.7 %
63.7 %
784 %
274 %
355 %
555 %
429 %
63.5 %

3,325
479
479

63
62
69
255
0
30
0

0

2,846

2,846

2,152
173
146
298

30
47

YHESFTEZ getdl HB el K=
FOI & Xl H B 2l XD 38.2%, 0l 21 2 ch

| ScHASY
NIH11.3%=Z Sotet AE & = Us

Ct.

L
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03 Static Analysis - Code Coverage

Decision/Branch Coverage & Z 1

Element

v i ku.coad.b1.vendingmachine
> [ Controllerjava
> [J] Message java
>[4 VerificationCode java
>[4 ttem java
> [J] DVM,java
> [4) Purchase java

v # ku.coad.b1.core

> [J] Launcherjava

v ([ test

v i ku.coad.b1 testvendingmachine
[4) testController java
[3) testMessage java
[4) testVerificationCode java
[3) testitem java
[J] testDVM java
[J) testPurchase java

vV VvV vV v v v

Coverage Covered Instructio...

B 382% 3,325
B 113% 479
B 121 % 479
B 26% 63
1 104 % 62
! 20.1 % 69
I 50.6 % 255
0.0 % 0

50.0 % 30

| 0.0 % 0
BEm 00% 0
Bl 63.7% 2,846
Bl 63.7% 2,846
BEm 784% 2,152
H 274 % 173
H 355 % 146
H 555 % 298
429 % 30

63.5 % 47

Missed

MC/DC CoverageE Aldiets &2 X 2100 A O1CI LA

HBILE =X el =0,
JENH HHEUANE RIHAE =501 25 015060,
HAESIICIY SEN SEREH EXASA DE,
KA X &EOIX RoHH HIAES It HAE X Rt &S0
Ot HHCIXIE I CHE Sl Xl RotRASLIC

28



03 Static Analysis - Code Coverage

Decision/Branch Coverage S & Z 1t

& [Code Coverage-Decision/Branch Coverage] 578 Z 1}
in list O|5¢ SiZt

LABELS
SAEESS S92 EES

Description  Edit

| B Launcherjava 52

ISR 7t 40HE SR 27| G20 23 S0HE BH SFEL=YUC
LTSS B3 510 et TYA S0 M SHE YAIS KBBAIZ BRI

@ Attachments : 43t L3 )) JUnit Test 27t
—
-L_. ? coverage 3.png ~
— Added 6 hours ago - Comment - Delete - Edit
T —
= & Make cover e

= coverage_2.png
= i ] Added 6 hours ago - Comment - Delete - Edit

& Make cover

/* FOR STUB */
coverage_l.png ~
Added 6 hours ago - Comment - Delete - Edit

& Make cover

Add an attachment

v
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03 Static Analysis - Code Coverage

ConditionCoverage =& Z2 1t -1) S8 i E = HIZE =S [H 2l Coverage

public static String names[] = {"2at", "A0|", TEEI", "AZSO|EY, "HAY,
"oRREI " "@P ojo|s", "2zm=2", "mIe| AYET, "AEsdo|",
"opolA|AT, TACHx", "EgamE|™, "T.O0.P", "HES00",
"oRet™, "eolLev, "oiEw4Y, "ZICO™, "Aa"}:

N

S

uin

S HIZ S Mol CHE

|

il

P20l IIHESH
CoverageE MEU=

public static Integer prices[] = {}:

Element Coverage Covered Instructic... Missed Instructions %l gﬂl’ Drzl'g a‘l tH al XI % gl» Ou_l BEI- —+— 9/1 91 __JI_, Ol 0“ EH su_" E’—E%
vi M B 344% 2,956 5626 2 A K|SHSH

v @ src B 113% 478 3,756
v i ku.coad.b1.vendingmachine R 121% 478 3,487

> [4] Controllerjava EE 26% 63 2,333

> [4] Message java 1 102 % 61 538

> [9) VerificationCode java 1 201 % 69 274

> @ Item java | 50.6 % 255 249

> [J) DVM,java 0.0% 0 63

> [ Purchase java 50.0 % 30 30

v ## ku.coad.b1.core | 0.0% 0 269
>[4 Launcherjava EE 00% 0 269

v ([ test BN 570% 2,478 1,870
v 1 ku.ocad.b1.testvendingmachine B 570% 2,478 1,870

> [J) testController java B 723% 1,971 754

>[4 testMessage java 1 274% 173 458

> 4] testitem java 1 254% 11 326

> [9] testverificationCode java 1 355% 146 265

> @ testDVM java 429 % 30 40

> [J) testPurchase java 635 % 47 27

30



03 Static Analysis - Code Coverage

ConditionCoverage =& Z2 1t -1) S8 i E 2 BIR 2 [H 2l Coverage

oo o = — [}
e Scring() alpha = (70%, "iv, "%, waw, nam; BHE Ol HIUSOll et HZSHH HAH I XDtk X =24 S
387 assertThat(dvms, is(alpha)): 8 A0 H=
388 =T AMAMODO.
389 if(dvms != null) {
390 String[] locations = {"#3%F1Z", "HEEIIS", "TYSFIT", "PRFIST, "EABIST);
391 for(int i = 0; i < dvms.length; i++) {
392 I dvmid = I .parselnt(dvms([i]):
393 dvmLocations += locations[dvmId]:; oo MVID T UV AuSedpIiLL AN o
394 384 }
395 if(i < dvms.length-1) 385
396 dvmLocations += ","; 386 Strang [l -alpha ="{70%, 1%, Mo N3N, AN
397 } 387 assertThat (dvms, is(alpha)):;
398 } else { 388
399 P329 if(dvms != null) {
400 } 390 String[] locations = {}:
401 assertNotNull (dvmLocations); 391 for(int i = 0; i < dvms.length; i++) {
402 392 Integer dvmId = Integer.parselnt(dvms[i]):
403 // System.out.println("dvm location: " + this.dvm.get(dvm id).getLocation()): 393 _
404 locationSet.setText (dvmLocations); 394
405 ok = new JButton ("®2"); 395
406 396 _
407 underLayerl.add(locate); 397 }
408 underLayer2.add (locationSet); 398
410 400 }
411 showI.ocacion.add(underI.ayexl):| 401 _
412 showLocation.add (underLayer2); 402
413 showLocation.add (underLayers): 403 // System.out.println("dvm location: " + this.dvm.get(dvm id).getLocation());
414 404
406
407
408
409
410
411
412
413
414

215 [ Ul.add(showLocatien);



03 Static Analysis - Code Coverage

23

249

25
26
27
28

299

30
31
32
33
34
35
36
37
38
39
40
41
42
43
a4

public static Integer prices[] = {900, %00, 700, 700,

700, 1200, 900, 1200, 1200,
600, 800, 500, 1200, 500,
600, €00, 1500, 700, 700};

public testItem() {

this.id = new Random() .nextInt (5);
Integer dvmId = new Random() .nextInt (5);
Integer count = new Random() .nextInt (9):;
Integer price = prices[id];

setName (testItem.names[id]);

this.price=price;
if (this.price == 0)

if (this.count == null)
this.count=new HashMap<Integer, Integer>();
this.count.put (dvmId, count);

23
24
25

269

27

28

428
43
44

ConditionCoverage =& Z2 1t -1) S8 i E 2 BIR 2 [H 2l Coverage

= & Condition0fl it B=otH HBH I XIDF Holot=e S
=T AU2UEF TES0l HA=3F R U A
Condition0fl (2t Ol =2 HHIXIIF 8 A EIX D USS

A o
=015 4 UAUS.

public static Integer prices[] = {}:

public testItem() {
this.id = new Random() .nextInt(5);
Integer dvmId = new Random() .nextInt (5);
Integer count = new Random() .nextInt (9):;

| R,
__

*

x/

32



03 Static Analysis - Code Coverage

Condition Coverage & Z 1 - 2) =& = intg

manageStock.setLayout (new GridLayout(3,1));

JPanel manageltems = new JPanel();

JPanel manageEtc = new JPanel();

JPanel manageButton = new JPanel();

JPanel updown = new JPanel (new GridLayout(1,0)):

JLabel itemName = new JLabel():;
String itemList[] = Item.names;
JComboBox JItemList = new JComboBox(S:zlng>(1temL15t)
itemName.setText ("s2: "),

JLabel itemCount = new JLabel():
JTextField countItem = new JIextField(6):
itemCount.setText ("sZ: ")
countItem.setText ("1");

JButton up = new JButton("+");
JButton down = new JButton("-"):;

cancel = new JButton ("Ha");
ok = new JButton ("2I");

manageltems.add (itemName) 7
manageltems.add(JItemList);

manaseRrte_add (itemCannt) =

@

€

o
[ra e

99 @
=)

HLR Ol OIEGHAUZS B2 Coverage

ire
up.addActionListener( new ActionListener(){
@Override
public void actionPerformed (ActionEvent e) {
// TODO Ruto-generated method stub
int count = Integer.parselnt(countItem.getText()):
count += 1;
countItem.setText (Integer. toString(count));

}):
down.addActionListener ( new ActionListener(){
@Override
public void actionPerformed(ActionEvent e) {
// TODO Ruto-generated method stub
int count = Integer.parselnt(countitem.getText()):
count —= 1;
countItem.setText (Integer.toString(count));

1)
ok.addActionListener( new ActionListener () {
@Override
public void actionPerformed (ActionEvent &) {
// TODO Ruto-generated method stub
List<Item> Items = new ArrayList<>():
fortint 1 =071 <207 i+t) {
Items.add(new Item(i, 1, Item.prices[i], myId)):
}
Integer myId = new Random() .nextInt (5);
Integer target = new Random() .nextInt (20);
Item selectedItem = Items.get(target);
assertEquals(selectedIitem.getName (), Item.names[target]):

int count = Integer.parselnt(countItem.getText()):
Integer oldCount = selectedItem.getCount (myId);

oldCount = (oldCount == null ? 0 : oldCount);

if (oldCount + count < 0

else {
Integer targetCount = oldCount + count;
selectedItem.setCount (myId, targetCount):
System.out.println("old: " + oldCount + "™ | count: " + count + " | Sum: " + (targ
assertThat (selectedItem.getCount (myId), is(targetCount)):

33



03 Static Analysis - Code Coverage

2) == int8? 0122 21 XotR= B2 Coverage

Condition Coverage =& Z 1} -

1788 @Test

179 public void updateStockInfo() {
180 JFrame UI = new JFrame();
181 JPanel manageStock = new JPanel():
182 manageStock.setLayout (new GridLayout(3,1)):
183
184 JPanel manageltems = new JPanel():
185 JPanel manageEtc = new JPanel();
186 JPanel manageButton = new JPanel():;
187 JPanel updown = new JPanel (new GridLayout (1,0);
188
189 JLabel itemName = new JLabel():;
190 String itemList[] = Item.names;
wigl JComboBox JItemList = new JComboBox<String>(ite
192 itemName.setText ("g82: ");
193
194 JLabel itemCount = new JLabel():;
195 JTextField countItem = new JIlextField(6):
196 itemCount.setText ("#Z: ");
197 countItem.setText ("1000000000000000000000000"),
198
199 JButton up = new JButton("+"):
200 JButton down = new JButton("-"):;
201

&3] testControll... 53 ' [J) testitem java 1) testPurchas... 1J) testMessage. 1J) testVerific [7) testDVM java Mg =
11.
up.addActionListener ( new ActionListener(){

@Override

public void actionPerformed (ActionEvent ) {

// TODO Auto-generated method stub

}): Element
down.addActionListener ( new ActionListener(){
@override
public void actionPerformed (ActionEvent &) {
// TODO Ruto-generated method stub

ku.ooad.b1.vendingmachine
[3] Controllerjava
[3] Message java
[3] VerificationCode java
[3] tem java
[3) DM java
[3] Purchase java

v H## ku.ooad.b1.core

> [3) Launcherjava

v [ test

v 3 ku.ooad.b1.testvendingmachine
[3] testController java
[3) testMessage java
[3) testverificationCode java
[3] testitem java
[3) testbVM java
[3) testPurchase java

)
ok.addActionListener ( new ActionListener(){
@Override
public void actionPerformed (ActionEvent &) {
// TODO RAuto-generated method stub
List<Item> Items = new ArrayList<>():
for(int i = 0; i < 20; i++) {
Items.add(new Item(i, 1, Item.prices[i], myId)):;

}

Integer myId = new Random() .nextInt(5):

Integer target = new Random().nextInt (20):

Item selectedItem = Items.get(target);
assertEquals(selectedItem.getName (), Item.names[target

else {

viVvivivivv

Coverage Covered Instructio...

353 %
11%
18%

2.6 %
102 %
20.1 %
488 %

00%
50.0 %

3,072
469
469

63
61
69
246
0
30
0

0

2,603

2,603

1,909
173
148
298

30
47

Missed Instructions
5,631

3,76!

3,401

233

53

27.

251
6
3t
26!
26¢
1,86
1,86
831
251

34




03 Static Analysis - Code Coverage

Statement Coverage =& &

Element

v # ku.ooad.b1 test.vendingmachine
5> [J] testController java
> [4) testMessage java
> [3) testitem java
> [J) testverificationCode java
>[4 testPurchase java
> 1) testDVM java
v B src
v # ku.ooad.b1.vendingmachine
> [4) Controller java
> [4] Message java
> [9] VerificationCode java
> [4) Item java
> [4) DVMjava
> [9 Purchase java
v ## ku.ooad.bi.core
> [4) Launcher java

ol & statement?
Z2HAE Mok

|:_J

ol

2
ol
Ut

\_O -

.
e
(_)'E
1
ol
J
I

24} -

1) updateStockinfo

Coverage Covered Instructio...

7.6 %
92 %
92 %
15.0 %
0.0 %
0.0 %
0.0 %
0.0 %
0.0 %
59%
6.3 %
0.0 %
0.0 %
0.0 %
494 %
0.0 %
0.0 %
0.0 %
0.0 %

662
413
413
413

0

o o0 oo

248
249

Missed Instructions

8,040
4,055
4,055
2,332
631
537
411
74

70
3,985
3,716
2,396
599
343
255
63

269
269

OII

ot

Total Instructions
8,702
4468
4,468
2,745

631
537
411
74

70
4234
3,965
2,396
599
343
504
63

269
269

UAIN0 HB 2l X E O

N
[‘\
Im
i
_VE
A
rr

35



03 Static Analysis - Code Coverage

Statement Coverage =& Z 1 - 2) showMode

313 * gparam mode ~ @ |testController.showMode (2021. 5. 31. 2% 10:17:53)
P1e * Element Coverage Covered Instructio..  Missed Instructions  Total Instructions
R RS o == 00% [ 8,702 8,702
316 ~ S S
535 v B test N 00% 0 4,468 4,468
318 v # ku.coad.b1.test.vendingmachine EE 00% [ 4,468 4,468
519 > [3) testControllerjava mEE 00% 0 2,745 2,745
= > [3) testMessage java 1 00% 0 631 631
5> ) testitem java 1 00% [ 537 537
> @ testVerificationCode java 1 0.0 % [ 411 411
i > [ testPurchasejava 0.0% 0 74 74
] > [ testovMjava 00% 0 70 70
v @i = 00% 0 4234 4234
v ku.ooad.b1.vendingmachine EE 00% [ 3,965 3,965
B = > [0 controllerjava mEE 00% 0 2,396 2,396
> [J) Message java 1 00% 0 599 599
> [@) ttemjava 1 0.0% 0 504 504
> [) VerificationCode java 1 00% [ 343 343
> [ DvMjava 00% 0 63 63
> [ purchasejava 0.0% ] 60 60
v ku.ooad.b1.core [ 00% 0 269 269
> [ Launcherjava Em 00% 0 269 269

@Override

public void actionPerformed(ActionEvent e) {

@Override
public void actionPerformed(ActionEvent e) {

—
Y

@Override

public void actionPerformed(ActionEvent e) {
350
351
352 1 —
253 [
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03 Static Analysis - Code Coverage

Statement Coverage =& Z 1t - 3) showLocation

356
1357
358
3599
360
361
362
1363
364
365
366

* gparam dvm
* greturn

O € // (DVM dvm)

//JFrame showLocation2 = new JFrame();

JFrame UI = new JFrame():;

JPanel showLocation = new JPanel();

setTitle ("showLocation");

setSize (370,450) ;

setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;

//Container c = getContentPane();
showLocation.setLayout (new GridLayout (0,1)):

JPanel underLayerl = new JPanel (new FlowLayout()):
JPanel underlLayer2 = new JPanel (new FlowLayout()):
JPanel underLayer3 = new JPanel (new FlowLayout()):;

JLabel locate = new JLabel ("Z37| ") ;
JLabel locationSet = new JLabel();
String dvmLocations = null;
String dvm ids = "0°1727374"";
String[] dvms = null;
if (dvm_ids != null) {

if (dvmLocations == null)

dvmLocations = "";
dvms = dvm ids.split("\\"");

String[] alpha = {"0", "1", w2",6 w3w,  waw};
assertThat(dvms, is(alpha)):

if (dvms '= null) {
String[] locations = {"dz%1s", "4Ea1s", "HPsBF1T", "gHEls",
for(int i = 0; i < dvms.length; i++) {

Integer dvmId = Integer.parselnt(dvms([i]);
dvmLocations += locations([dvmId]:

if(i < dvms.length-1)
dvmLocations += ", ";

g el g2 &l Hbolkl = FHHAEANIAZ ENH =8 2

A I |TestLontroller.sSnowLocation (2021. 5. 31. 2.2 1U:18:53)

Element

[3) controllerjava
[3] Messagejava
[3) ttem java
[3) VerificationCode java
[3) bvM java
[3) Purchasejava
v # ku.ooad.b1.core
> [9) Launcherjava
v (B test
v 8 ku.coad.b1.testvendingmachine
[3) testController java
[3) testMessage java
[3) testitem java
[3) testverificationCode java
[3) testPurchase java
[3] testovM java

a

<
v # ku.ooad.b1.vendingmachine

>

>

>

>

>

>

ooon

vivivivivivy

"EMBIE"};

=
S

Coverage Covered Instructio...

31%
0.0 %
00%
00 %
00 %
0.0 %
0.0%
0.0%
00%
00%
00%
6.0%
6.0%
98 %
00%
0.0 %
0.0 %
00%
00%

269

Cooo000000o

N
S @ &
© © ©

o oooo

Missed Instructions
8433
4234
3,965
2,396

599
504
343
63

60
269
269
4,199
4,199
2,476
631
537
411
74
70

Total Instructions
8,702

4234

3,965

2,396

599

504

343

63

60

411

37



03 Static Analysis - Code Coverage ( final

Statement Coverage £I1& =& Z 1}

21.6.8. 2% 537 1 thirdman 3rd cycle
21.6.8. 2% 5:37 1 thirdman 3rd cycle
21.6.8. 2% 537 1 thirdman 3rd cycle
21.6.8. 2% 537 1 thirdman 3rd cycle
21.6.8. 2% 5:37 1 thirdman 3rd cycle
21.6.8. 2% 5:37 1 thirdman 3rd cycle
21.6.8. 2% 5:37 6 thirdman dd

21.6.8. 2% 537 1 thirdman 3rd cycle
21.6.8. 2% 5:37 1 thirdman [no comment]
21.6.8. 2% 4.01 8 thirdman [no comment]
21.6.8. 2% 3:37 1 thirdman [no comment]
21.6.8. 27 3:56 1 thirdman [no comment]
21.6.8. 27 3:56 1 thirdman [no comment]
21.6.8. 2% 3555 1 thirdman [no comment]
21.6.7. 25 11:49 3 thirdman [nc comment]
21.6.6. 2% 831 1 thirdman ccc

21.6.6. 2% 8:31 1 thirdman dd

21.6.4. 2% 12:18 1 thirdman bf

21.6.4. 2% 12118 1 thirdman

21.6.4. 2% 12117 1 thirdman t

21.6.4. 2% 12114 1 thirdman tt

21.6.4. 2% 12114 1 thirdman tt

21.6.4. 2% 12114 1 thirdman tt

21.6.4. 2% 1214 1 thirdman t

21.6.4. 2% 12114 1 thirdman tt

21.6.4. 2% 12114 1 thirdman t

21.6.4. 2% 12113 1 thirdman Bug Fixed
21.6.4. 2% 12113 1 thirdman Bug Fixed
21.6.4. 2% 12113 1 thirdman Bug Fixed
21.6.4. 2% 12113 1 thirdman Bug Fixed
21.6.4. 2% 12113 1 thirdman Bug Fixed
21.6.4. 2% 12113 1 thirdman Bug Fixed
21.6.4. 2% 12112 6 thirdman dd

21.6.4. 2= 12:12 1 thirdman Split

3rd cycle

Ed2Z () S2t=2 €& CodeCoverage Ol =2 SHAM IETEHE A =&



03 Static Analysis - Code Coverage ( final)

Statement Coverage £I1& =& Z 1}

Element Coverage Covered Instructio... ™ WRESERE sy BT | RS R | SRS sTINRan TR
; = 3359 4357 v & pwm B 314% 3,961 8,650 12,611

O test B 497 % 4357 v B test B 439% 3,655 4676 8,331
v ku.ooad.b1 testvendingmachine EE 478% 4,041 v ## ku.ocad.b1.testvendingmachine B 417% 3,339 4,669 8,008

> Controller java BEE 128% 309 > [9 Controllerjava B 92% 226 2,235 2,461

5[] testMessage java I 274% 173 > [9) Message java ] 0.0 % 0 599 599

> Message.java 1 26.2 % 157 5> [J] testMessage java B 342 % 268 516 784

> [J) testController java Bl 851% 2,337 > [J) testController java B 843% 1,912 357 2,269

> Item java i 50.6 % 255 > [9 ttemjava I 50.0 % 252 252 504

> 9] testitem java ' 555 % 298 >[4 VerificationCode java H 239 % 78 249 327

> [ testverificationCode java ! 470% 193 >[4 testverificationCode java 1 337 % 122 240 362

>[4 VerificationCode java | 55.1 % 189 > [ testitem java 1 743 % 321 111 432

> U] DvMjava 317 % [ DVM java 317% 20 43 63

> B testDVMjava £k | EeH 8k testDVM java 637 % 65 37 102

y: W Puirchase Java 550 % [3) Purchase java 50.0 % 30 30 60

> [ testPurchase java 535% o [3) testPurchase java 100.0 % 45 0 45

v & E‘md‘b; tiectooe ___ 1000% v 8 ku.ooad.b1 test core 978 % 316 7 323
i S = mg:g: 313 5 [ Launcherjava == o78% 316 7 323
v # ku.coad.b1.vendingmachine Bl 00% 0 v Ber . - = 71% 306 3,974 4,280

5 Controller java = o0% 0 v # ku.ooad.bl.vendingmachine B 76% 306 3,714 4,020

5 [) Messagejava I 00% 0 > [ Controller java Bl 26% 63 2,406 2,469

s [ ttem java 1 00% 0 > [9) Message java L] 00% 0 599 599

5 [3) VerificationCode java 1 00% 0 >[4 VerificationCode java 1 0.0 % 0 327 327

> [9) DvMjava 0.0% 0 > @ Item java I 484 % 243 259 502

> [9] purchase java 0.0% 0 > [J] DvMjava 0.0 % 0 63 63

v ku.ooad.b1.core I 0.0 % 0 > [9) Purchase java 00 % 0 60 60

> Launcher java EE 00% 0 v 8 ku.ooad.b1.core | 0.0% 0 260 260

> [3) Launcher java EE 00% 0 260 260

HICIDHIAENII XIS RE0| I =84

s
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03 Static Analysis - Code Coverage ( final)

Statement Coverage £I1& =& Z 1}

s e B R L e e v e

v & pwm B 314% 3,961 8,650 12,611

v ([ test B 439% 3,655 4676 8,331

v # ku.oocad.b1.testvendingmachine B 417% 3,338 4,669 8,008

> [9 Controllerjava R 92% 226 2,235 2,461

> [3) Messagejava ] 0.0% 0 599 599

> [3) testMessage java B 342% 268 516 784

> [ testControllerjava B 843% 1,912 357 2,269

> @ Item java I 50.0 % 252 252 504

>[4 VerificationCode java ! 239 % 78 249 327

> @ testVerificationCode java 1 337 % 122 240 362

> @ testitem java I T43 % 321 111 432

> @ DVM java 31.7% 20 43 63

> @ testDVM java 63.7 % 65 37 102

> [3) Purchasejava 50.0 % 30 30 60

> @ testPurchase java 100.0 % 45 0 45

v # ku.ooad.b1 test.core 978% 316 7 323
e N R K SX8 3 = S

< Bl 306 3.974

# ku.oocad.bl.vendingmachine B 76% 306 3,714 4,020

> @ Controllerjava B 26% 63 2,406 2,469

> [9] Message java | 0.0 % 0 599 599

> @ VerificationCode java 1 0.0 % 0 327 327

> [ item java I 484% 243 259 502

> [J) DVMjava 00% 0 63 63

> Purchase.java 0.0 % 0 60 60

ku.ooad.b1.core | 0.0 % 0 260 260
 emE—— s S i
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Complexity is 29 Bloody hell
(String[] args) Complexity is 28 Bloody hell...




03 Static Analysis - Cyclomatic Complexity

cEASET TEO0IE

* Launcherjava

- A & : public static void main(Stringll args)
-SHEI=ES2 0 DEIHR A (LY 60E)
-E2HE HANEE 22l A

-JIU 2 =885 280M 1322 =0HS X2= (et

" Message.java

- Bl A & : private Map<Integer, String> requestTo()

-=SEEI =2 3o AKX EF 0l HE actionO] 22lZ 0 UK ZS

-S4 AKX Bt 0l HE actionS0| 01 S if2L2 S&oIEZ2, 252 HAEZ 2l
-Jligd ==285TIt 530K 282 =01 X222 04

42



03 Static Analysis - Cyclomatic Complexity

=E8SET XE II0lE
* VerificationCode.java

- Bl A & : public Boolean resetCode(integer code, Boolean broadcast)
-8 =2 "0 2ERetifE

- £F @ "if(isDone) break; “et= 2 & M A

JIl 2 =828t 190lM 1722 20s A= Olad
-Hll st S8 S 2H0l trade-off b /LUAL, =201 SL0H Xl 20t

H
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Y
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04 Issue Tracking - Trello
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UPCOMMING
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Code Coverage 2t JUnit Test Classes
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[Code Coverage-Decision/Branch
Coverage] =53 21t
é:3

e cuos
{Spec Review] 2030 A| &4 CHO|O{ 1%

ES? 0l

REVIEW

[Code Coverage-Statement
Coverage] 53 Z1t
= Q4 &4

[Code Coverage-Condition Coverage]
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‘ 253 | ZS 0l
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05 General Review(Z=3H)

* SW Quality Assessment

- CPT JIZ 100% / 100% === = === ===~ (FE R x 40)
“BFT 212 100% / 100% - === == === = = = - - (=X x 40)
- Code Coverage 7.6% / 100% ------- (It= Xl x 16)

- Cyclomatic Complexity 100& / 100& ---- (Ot= Xl x 4)

> (100x40+100x40+7.6x16+100x4)/100=385.2%&
-> 2nd Cycle Quality 77.6 & 0fl HIoH 7.6& &S
*EA BNl CHE "ot

&S 2t EE S22 RFA

00!

A3 =Z WE 2AA LS
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06 Summary CTIP

4 Code manageme t
(‘ ecllpse @
_f

JL

Csatc  JACOCO |

Analysis Java Code Coverage

FindBugs mmmm
—

ssssssssss

JUnit Unit Test

% Cloud Server
Google
Cloud Platform

/ Cl Server h Sever 05
S CentOS
SN | enklns

\_

Build

<APACHE ANT>

Team Communication

Rrellr

Requirement managemant

» 5 slack
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07 Thoughts (2~ 2)
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07 Thoughts (2~ 2)
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08 To OOAD Team
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