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Activity 1001. Define A Draft Plan

e Motivation
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e Functional Requirements
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e Non-Functional Requirements
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e Resource Estimation

Human Efforts(Man-Month) : 2 M/M
Human Resource : 42!

Project Duration : 2F 2&f

Cost : 4,000,000(&) /492!

Report

e Alternative Solutions
- J|Z=EXNEDIIZ 03 O 20§SHC
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e Project Justification (Business Demands)

Version 1

Activity 1002. Create Preliminary Investigation
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e Risk Management
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e Risk Reduction Plan
Risk Reduction Plan
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e Market Analysis
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Activity 1003. Define Requirements
e Functional Requirements (Categorized Table)
Ref. # Function Category
R1.1 Card payment Evident
R1.2 InvalidCard Hidden
R1.3 balanceCard Hidden
R1.4 refund Hidden
R2A1 setAddress Evident
R22 getAddress Hidden
R 3.1 setBeverage Evident
R 3.2 getBeverage Hidden
R 3.3 calculateNum Hidden
R 3.4 checkBeverage Hidden
R4.1 stockCheck Evident
R 4.2 respondStock Evident
R4.3 requestVerificationcode Evident
R4.4 respondVerificationcode Evident
R 4.5 respondError Evident
R 5.1 makeVerificationcode Hidden
R5.2 checkVerificationcode Hidden
R5.3 removeVerificationcode Hidden
R5.4 setCollection Hidden
R 6.1 22| Xt 2F & (Address) Evident
R6.2 22| A 2HH (LD 2tel) Evident
R6.3 =J|3tH Evident
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R 6.4 OIES3IE UHEFIH Evident
R6.5 T 0H &t ol Evident
R 6.6 JtE Z2H tHolatH Evident
R6.7 SZ N EolstH Evident
R6.8 OIE3CE 3t Evident
R6.9 Ol AU E) Evident
R6.10 |0l stH(EYH) Evident
R6.11 Ol etHRIZSZE) Evident
R6.12 |0l astH(EH AED 2Ot 8L &2 RE = Evident
33 /& HE)
R7.1 getlD Hidden
R7.2 vmOn Evident
R73 vmOff Evident
R7.4 updateVMilist Evident
R75 removeVM Evident

e Performance Requirements
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e Operating Environment
- Windows 10

Activity 1004. Record Terms in Glossary

Num Term Description

1 DVM Distributed Vending Machine2| Xt HERIAZ
HZBE 2o XED] S otLEE K& 8L,
AZXIL 0l E6t) A= DVMUI A E O 2t 8t
0l =E CtE DVMOIlA 20HSt DX & [H Ol Eot=

2 SAZ ZH AIAEOICH A2 Xt= S2E 0lcl 0ot ]
PISIDEE 20t ol NEII0A Bl E A =
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3 Verification /\P%IU}&%‘HI%@%‘—? S=E A= Ao
Code fet s IE

4 Collection = & 8t Verification CodeE X & &t Ui S

5 Address DVMO| & Xl&l =2

6 Beverage DVMO| Et0{Gt=E S &

7 Beveragenum | 2 Beverage2| {1 == Hi &Z

8 broadcast HERIZIAZ HZ & 2= DVMOIA EWH= HIAIK

9 ID 2t DVM2l 1Rt

10 VMIist HERKIZ 3&Z= Z=DVM2| IDE H&E&e[AE
2k 2E [ UE52E LSSIHNAN 22X stHe 2 M5t

" ac TEEE

12 on DVMZ2| On/Off 6 £ E 2| 0]

13 Card List ?Et;/;fglﬁga?ggﬁi% ?I5H0f IHE B1S QF &K,

Activity 1005. Implement Prototype

e Prototype for DVM system
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Activity 1006. Define Business Use Case

e Step 1. Define system boundary

DVM

/ | P D\

System boundary DVM

e Step 2. Identify the actors related to a system/organization

Primary Actors

MEX:DVME Sol 22 E 0Hct= 0 A

22X DVMe =48 8ot MRS AL AL MUE ESot=
ZH0H Kt

Supporting Actors

Other DVM: LIERIIE Soll 2 &= UHE 2= DVM

rn

e Step 3. Identify user goals for each actor

AEL: SEE F0ietCh R0t 2Itse 32 BF AEDIS M) o 2
JEEZHUEBNE O SEE F0iet

el kb e ef = 9
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e Step 4. Record the primary actors and their goals in an
actor-goal list
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Actor Goal
Select Beverage
A& T Paybycard

Purchase by Verification Code

Prepay

Set DVM address

@l o

DVM turn off
e Step 6. Categorize use cases
Ref. # Function Use Case Name,Num Category
R1.1 cardPayment 1.CardPayment Evident
R1.2 invalidCard 2.InvalidCard Hidden
R1.3 balanceCard 3.BalanceCard Hidden
R1.4 refund 4. Refund Hidden
R2A1 setAddress 5.SetAddress Evident
R2.2 [ getAddress 6.GetAddress Hidden
R 3.1 setBeverage 7.SetBeverage Evident
R 3.2 getBeverage 8.GetBeverage Hidden
R 3.3 calculateNum 9.CalculateNum Hidden
R 3.4 [ checkBeverage 10.CheckBeverage Hidden
R 4.1 stockCheck 11.StockCheck Evident
R 4.2 respondStock 12.RespondStock Evident
R 4.3 requestVerificationcode 13.RequestVerificationcode Evident
R4.4 respondVerificationcode 14.RespondVerificationcode Evident
R 4.5 respondError 15.RespondError Evident
R 5.1 make Verificationcode 16.Make Verificationcode Hidden
R 5.2 | checkVerificationcode 17.CheckVerificationcode Hidden

10
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R 5.3 | removeVerificationcode 18.RemoveVerificationcode Hidden

R 5.4 | setCollection 19.SetCollection Hidden

R 6.1 22| At 2t ™ (Address) 20.ShowAdminPage_1 Evident
R6.2 | 2|k stHHLD 2t2f) 21.ShowAdminPage_3 Evident
R6.3 | x=JI3™H 22.ShowBasePage Evident
R6.4 sEe gEE-o 23.ShowlnputVerification Evident
R6.5 | F0H &el 24 .ShowCheckPayment Evident
R6.6 [2tE ZX HolstH 25.ShowLoadingPayment Evident
R6.7 [&ZX &olstH 26.ShowCheckPrePayment Evident
R6.8 [¢&SZ2E 3tH 27.Show\Verification Evident
R6.9 |0l pH(KHEE) 28.ShowErrorBalanceCard Evident
R6.10 | 0lef StH(EH) 29.ShowErrorinvalidCard Evident
R6.11 |0id atH(US2E) 30.ShowError\Verification Evident
R6.12 | Oflef SHH(EF XD TH It L0 | 31.ShowErrorRefund Evident

B2 QEGH=E 3t /=02 HE)

R7.1 getID 32.GetID Hidden

R7.2 vmOn 33.VmOn Evident
R7.3 vmOff 34.VmOff Evident
R7.4 updateVMilist 35.UpdateVMlist Evident
R75 removeVM 36.RemoveVM Evident

e Step 9. Draw a use case diagram

11
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Distibuted Vending Machine

InvalidCard BalzncelCard
Refund

>0
A
/\

Version 1

Other DVM
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e Step 10. Describe use cases

hfr{;?las.pnnl:IShe-::Ic

Use Case CardPayment
Actors User
Description AS KO IIE SHLDH IIEE & otH ZHE Al etC.

Use Case InvalidCard

12
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Actors None

Description AMEXIL ES JHEIL RS0t ES I Al SHCH

Use Case BalanceCard

Actors None

Description AEXOL S et HE] MO S [ Al HSHCH

Use Case Refund

Actors None

Description SZXH AIAEHM M2 QB0 LME Al B=22 AI#HSHCH

Use Case SetAddress

Actors Admin

Description 22| X DVM 2 Al 9| X1 8t (String) € X & 8tL.

Use Case GetAddress

Actors None

Description VmOnO| A& H SEE0 AR 0 A ?XIHString)2 S &
Jts ot 8tLt.

Use Case SetBeverage

Actors Vm Sensor

Description OsS FIOtA 220 &=

e ShowAdminPage 10lA AIZTHES HEist <L

=L
e ShowAdminPage 20lA D 2t2| HES M8 B2
&M=L,
ASHE [ DVMO SE2 MMLDE MBS dAI TS
Ol At D M & SHLY.
MDgtsS MESHE Mool ot S2E 7K 2 S ESHAH
StC}.

13
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Use Case GetBeverage

Actors None

Description HA ARUHM 2= SZ2 MOSH(Z01JH2002 )2 &=

t= oAl stit.

Use Case CalculateNum

Actors None

Description EE':HEI}HE 8Hot= QIEA Q| Yot S22 1 gt2 1

Use Case CheckBeverage

Actors None

Description UetOIHZ 2ot AN olYole S22 MUIH 0K
Ot! Xl £ booleangt 2 2 2| & &tCt.

Use Case StockCheck

Actors User

Description broadcast 4l 2 2 VMIist& 2 DVMS0 S8 S22 M2
R FE &0I5tE = requeststLt.

Use Case RespondStock

Actors OtherDVM

Description VMIiist&) 2l DVMEZFH S8 S22 M1 RFE
respond st Ct.

Use Case RequestVerificationcode

Actors User

Description MEIILTHAII EE S22 HZ2HE @7t 2R ML Us
KHEED| Ol Verification CodeE Mg 2= Q& &tCh

14
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Use Case RespondVerificationcode

Actors OtherDVM

Description H2Z2HE Soll 44 E Verificationcode S respondstCt.

Use Case RespondError

Actors OtherDVM

Description SHZ2H WA S S5 22 Verification CodeE M 36tAl £ &
A SEET

Use Case MakeVerificationcode

Actors None

Description RequestVerificationcode E respond & & 2 Verification Code S
Mo et

Use Case CheckVerificationcode

Actors None

Description MakeVerificationcodeE Solf 4 & =l Verification Codel| S ==
& AFSHCE

Use Case RemoveVerificationcode

Actors None

Description Verification CodeE Sl 2 N2 & < Verification Code= &
BHZ Ol Al ol & Verification CodeZ Xl H StCF.

Use Case SetCollection

Actors None

Description CheckVerificationcode= 1 &l Verification CodeE Verification
Code=2| BHZ Ol XM & SHCY.

Use Case ShowAdminPage_1

15
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Actors Admin

Description A &GSt B2 Al &&= H 0l Xl 2 SetAddressE S =06t
2| Xl gt (String)2 M & &tC.
stH0= g8, IIEE, Al A HEO0I UL

Use Case ShowAdminPage 2

Actors Admin

Description ShowlnputVerification Z 0l A 22| X} 25 ZEE So6tH
=< ot= &0ILC.

stHN=E M2 22lHE, VmOff HE 12l FHA HEO| UL

Use Case ShowBasePage

Actors User

Description S0l S2 200 E M8 = A= HENH HZM USIDEE
238g = A= HEO UL

Use Case ShowlnputVerification

Actors User

Description ShowBasePage Ol Al &2 Xl ISDE HES d8& =
SE = =0IC
StHN= 2de 02H 9NKIS =X E 1001 %t &l FH A
tHE 01 ALt

Use Case ShowCheckPayment

Actors User

Description ShowLoadingPayment Ol Al ZXH HES S EESF S &&=
&0l Ct.
stH0=E HA2 201 BHE01 UL

Use Case ShowlLoadingPayment

Actors User

Description ShowBasePagelll Al TH1J 00| Ot S 2 8 AR S &&=
HOZ o= SSARYN S22 0I5, )tZ0l EI1Z A
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UM ZH 2 F A HEOI UL

Use Case ShowCheckPrePayment

Actors User

Description ShowBasePagetil M IH1Jt 02 S 2 E MY BR S &=
Ao glHNe SEaMdl 8= 0|8, FE0| EJ12 ¢ QUCH
o ole 20| HOUHE D U= OE NEDI|Q |X I HS 2
MEZDHHESCZ ULH FIIE FA HEW 8ZH HEO|
QULCH.

Use Case ShowVerification

Actors User

Description ShowCheckPrePayment Bl A & Z2 Xl HES & E{ 6N
ISDEIHASHCOZ MEE B2 MNELNUHHA AUSZEE
20 F== &O0IC}.

Use Case ShowErrorBalanceCard

Actors User

Description ShowCheckPaymentOll Al ItE X0 EFS L SEL =
20| Ct.
St il= &tol HE0| UL,

Use Case ShowErrorinvalidCard

Actors User

Description ShowCheckPaymentOll Al S HIIEY B2 S &5 = FO0IC
StHO = &2l HEO| ULH.

Use Case ShowErrorVerification

Actors User

Description ShowlnputVerification0l M4 AFE XtJF &8 OIS D E I RS 6HA
LAS AL SEH=ECZ
RemoveVerificationcode2| 2| E12t0| false™ & = =l C}.

17
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Use Case ShowErrorRefund

Actors User

Description ShowCheckPrePaymentfil M &2 X HES =3 2L Y
KEDIHA S8E S22 OO0 R S&8= HOITO
SO0l HEOQ U2 S Al RefundE S =L,

Use Case GetID

Actors None

Description VmOn0| S £ dR SEHH NHEH)| DR AEICEE
Q20U A S = JtsotAH etit.

Use Case VmOn

Actors Admin

Description ShowAdminPage_10lA AIZHES 2% S = H
broadcastZ GetlD2 GetAddressE S =0ot0{ AHED| DRIt
FAag2 HAIXNZE U

Use Case VmOff

Actors Admin

Description ShowAdminPage 20l Al VmOffHHES Heist 3 A8 ¢ [
broadcastZ ol & AHED|2 S5 HAIKE BHCH

Use Case UpdateVMilist

Actors OtherDVM

Description CHE DVM2 Z2H VmOn HIAIXIE &2 22 Y AHED|
1282 VMIisttf] =J18tHCE.

Use Case RemoveVM

18
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Actors

OtherDVM

Description

re

CHE DVM2Z2H VmOff AKX E &2 B2 ol g AHEtJ|

=
D=t S VMIisttl A Kl o1 8HCt

Activity 1007. Define Business Concept Model

e Identify ‘Concepts’ in the target domain.

Drink
OtherDVM
' "y i~ "y P
Customer DVM Beverage CardPayment
L. A L% e b
fa ™ ~ ™y Fa
Admin \erificationCode Address Stock
e, -~ e, AN
Balance Metwork GUI

19
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Activity 1008. Define Draft System Architecture

e Define system architecture

DVM Hardware

Dispenser

DVM Software Layer

GUI
Car_d Logic
Terminal e —
DVM etwor
Software VM
Windows 10
PC HW
Screen ’
Activity 1009. Develop System Test Cases
e Develop system test cases
num TEST description
1 CardPayment AMEXF LSS =S E Card Listlll = g2l
XE &0l = A2H trueE 2IEH3t=AXl & QISHCT
2 CardPayment MEXOF LSS FHEHS I NullOlH HEH &l =X
=0l 5HCE
3 InvalidCard AMEXIL LS8 IIEE Card List M R &8 2
A & RE8HI=0/H truesS 2IE ot =X
=0l 5HCE
4 invalidCard Card List2| gt0l NullOl S HHE A &l =X &QelsHtt
5 BalanceCard AE X0 &8t IFE DL Card ListOl A CHZZSF 2 1t
st ILE0I X B &BQ| MEHSH A FOl M
019t A falseE 2|E 6= Xl & 0ISHT,

20
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6 BalanceCard Card ListOfl M 2| &t g0l H==g0| OtE B HE XA
=Xl &olstCt
7 Refund MY S22 JrA 22 =0l 0i 2 & = Balance(l
Goll ==Xl &elsttt
8 Refund oS BalancegtOl intot HAIS &= U= 2 E0{ItH
HENA =Xl &olsHCh
9 SetAddress ShowAdminPage_10lAl S =&l =Xl = QI6tC}.
10 SetAddress nulle =& Jts8tkl &2l stCh
11 GetAddress Addressgt 0] 2X+E gLl K| & eI8tC.
12 GetAddress Addressgt 0l nullOl 2 HHE A &l =Xl 2 lEHLE
13 SetBeverage ShowAdminPage 10l A Al BB ES HEis 22
ShowAdminPage_20Il Al TH 22| HES HEE
AR SEL=X ZOISHT.
14 SetBeverage Vm Sensordt HH U= B2 HENH Zl=Xl 201
15 GetBeverage Beverage 0l 4 00| Ot&l E==gt0| 7J4 Ol okl K|
=01 5HCH
16 GetBeverage Beverageg! Ol nullO| & H{E A &l =Xl =2l &HCt.
17 GetBeverage Beverage 0l A 00| Ot&l & ==gt0| 8J1 Ol &0l H
HEA =Xl &olsHCh
18 GetBeverage BeverageOll Al & 22| QIS AN o Z &= &0 22
It 0tU & HEN =Xl =QI6HCH
19 CalculateNum 22t ZH0H T ™ GetBeverageE S =010 oS
HES THOE 1 245610 CHAl M & o= X
& 01 5HCH
20 CalculateNum GetBeverageOll Al o & HIS 2 M 11It 00lct
AHSZRIt LU U=XI =elsttt
21 CheckBeverage BeverageOll Al 1S A 0fl ol & ct= g0l 00| X false
00| OtLIH trueE 2|Elot=Xl &0ISHCE
22 CheckBeverage BeverageOll Al 00| OtLIH Al 2C|&E == gt0| Ot &R
trueE clEot=AXl & Q80
23 StockCheck SERSHHI=2 THOOJHOHE [H A&l =X =l sttt
24 StockCheck SERS D=2 THDOH1H Ol &4 I & E X &=
=01 5HCH
25 respondStock CtE DVM2 2 2 H stockCheck HIAIXIE &A= [
HMHOZ SEL =X #0I6HTH.
26 requestVerificationcode MENZEH A2 QLES 22 HR2 F4

21
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AlSH o] =X| 201 SHCH
27 respondVerificationcode CIE DVM2Z2H 2ZS3E QE HAIXNE E2
HA20/H, Y SS2 MIIH1H Ol &L M H&
AlSH ol =X| 201 SHCH
28 respondVerificationcode CHE DVM2Z2H 2ZS3E QE HAIXNE g2
HA20/H, Y SS2 MDIH0H L [H &8 & X
2 =X =l
29 respondError CHE DVM2Z2H 2ZS3E QE HAIXNE g2
200, Y S22 MIOIJI0IHY M HA
AlSH gl =X| 201 8L,
30 respondError CIE DVM2Z2H 2ZS3E QE HAIXNE g2
FdR0IH, oY S=2 MOIF1H Ol & [ &
o X &=X| &0IEHT
31 makeVerificationcode RequestVerificationcode £ responddt= & < 0l
Verification CodeE 2 & 6t= Xl &I 8tL}.
32 makeVerificationcode RequestVerificationcodeE respondérll H= 30
Verification CodeE M H oAl XS = & QlStCh.
33 checkVerificationcode = £ & = Verification Code & & Al = AL}
Tl =Xl &QI&HCt.
34 checkVerificationcode | Collection2 20|10} 0 B HE AN El=X
2HOISHCY.
35 removeVerificationcode | Verification CodeE Sall Z Ml & &< Collection0fl A
ofl & Verification CodeJt Ml H &l = X[ = QlStCh.
36 removeVerificationcode | Z Xl It &2 & X| & Verification CodeES KMl 2 ot X
%2 S2 =06
37 setCollection CheckVerificationcodeE 4 &l Verification CodeE
Collection0fl X &dl= Xl & QI5HCE
38 setCollection CheckVerificationcode | Al S =3 A0l S0tst gt 2
MNECD SVolk 22 X £S=
EHOIBHCE
39 setCollection checkVerificationlcode2 S 1t &t g0 null2 &<
HE A S=X 0I5
40 ShowAdminPage 1 OISITE AU StHUA 22X DES PEotUS
M 22| XF 3tS0| & Lt =X &0lsHC}
41 ShowAdminPage_2 DVME A AIZTS [ =4 2= 3tH0| =X
2O BHCH
42 ShowBasePage el X =48 U6 = S HES =29 U2
3tHO| & LI=X| &0lstt
43 ShowBasePage OIZIDE U JHHUA HAHEZ 29 K2

22
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g0l 2 Lte=X =2l

=

]

Ct.

& CHOI 3t ™ (CheckPayment)tl M = £
29 flel 3

Ol st 0l 2 Li2E= Xl 2l et

™ (LoadingPayment)0il A A HES
|

el 330l & UL =Xl &2l

ayment)ff M H AL HES F2H
Ol 2 Lt=X &QIstC}.

3} ™ (ShowVerification) 0l Al = 0t 2t 2|
ool 3tH0l & Lh= Xl & elstC.

£ = 3 & (ShowErrorBalanceCard) il A
ESSFE2H U FHO E UHLeX

FOISHCY.

3t M (ShowErrorinvalidCard)til A = 0D+
20 0lel StEH0I & Lh= Xl =IEHT.

Olel-==otkl &2 It=

J

44 ShowBasePage
45 ShowBasePage
46 ShowBasePage
47 ShowBasePage
48 ShowBasePage
49 ShowBasePage
50 ShowBasePage

Hlel-R &0tk &2
3} ™ (ShowErrorVerification) 0l Al = |
S29 0ol stH0l H L= Xl &elstHT.

X o

51 ShowlnputVerification

MOZEICHES F2 053
3H910| & LI =X =HoItCY,

52 ShowCheckPayment

53 ShowlLoadingPayment

54 ShowCheckPrePayment

55 ShowVerification

56 ShowErrorBalanceCard

57 ShowErrorinvalidCard

JIED RS0HAl 2 9tEd 32
| %2 JtE stH0l & L=X
2ol

58 ShowErrorVerification

59 ShowErrorRefund

g

VML Z2H IS E L5 0ld HAIXE
Olcl-2t=2 atH0l & LI2=Al =elsHC

60 GetlD

broadcastZ request®| = ID2t AtED| 1R 2
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AEIDCEOL 22X EIStHT.
61 GetlD GetlDJI 2lElot= H=a3L0] null0olXH HEH Tl =X
=2+OISHCY,
62 VmOn ShowAdminPage 10l Al AIRHES M EHGHH
broadcastZ GetlD 2 GetAddress & S &0t 1
8t == requestol = X| & QISHC
63 VmOn VMIist2| 200t 001H HE A &l =Xl & QIStCt.
64 VmOff broadcast2 XtE |2 £2 Ol Al Xl J} requestTl = X
S+OISHCY,
65 VmOff VMIist2] 20|20t 001H HE A &l =X =l St
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