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2131 DEFINE ESSENTIAL USE CASES

(MO NCACAC N

Use Case 1. Main Menu Display

Actor Administrator

Purpose display item type sold in the VM

Overview System displays item type upon starting the machine.
Type Evident

Cross Reference Functions: R 1.1

Pre-requisites N/A

(A) Administrator (S) System
(A) turns the machine on.
(S) displays item type upon starting the machine.

Typical Courses of
Events

Alternative Courses of

N/A
Events /

Exceptional Courses

of Events N/A



2131 DEFINE ESSENTIAL USE CASES

Use Case 2. Item Selection

Actor User

Purpose select item User want to buy

Overview User chooses the type of item and select quantity of items. System checks stock of items user chosen. If stocks are
available, System goes to use case (3. Payment). Otherwise, goes to use case (4. Request Stock of Other VM).

Type Evident

Cross Reference FunctionR 1.2

Pre-requisites Function R 1.1 needs to be executed before.

U) User (S) System

U) selects type of items and quantity of items.

S) checks the stock of selected item.

S) If stocks are available, goes to use case (3. Payment) [E1].

Typical Courses of
Events

U) selects type of items and quantity of items.
S) checks the stock of selected item.
(S) If stocks are unavailable, goes to use case (4. Request Stock of Other VM) .

Alternative Courses of
Events

—_—— —~ e~~~

Exceptional Courses of | [E1](S) If stocks are available but not sufficient in quantity, sends error message to user and System goes to use case (1.
Events Main menu display).



2131 DEFINE ESSENTIAL USE CASES

Use Case 3. Payment

Actor User

Purpose proceed payment on VM

Overview System displays order sheet. User inserts card, then System checks card’s validity and if validation is successful,
completes the payment.

Type Evident

Cross Reference Function R 2.1

Pre-requisites Function R 1.1 to 1.2 need to be executed before.

U) User (S) System
S) display the order sheet.

(
_ (
Typical Courses of (U) inserts card to the card holder.
(
(

Events S) checks card's validity[E1].

S) completes the payment.

Alternative Courses of

N/A
Events /

Exceptional Courses of | [E1] System returns the card to user and shows message to user “Error in payment. Please try again”. If payment
Events failure happened more than three times, return to use case (1. Main menu display).



2131 DEFINE ESSENTIAL USE CASES

Use Case 4. Request Stock of Other VM

Actor System

Purpose request stock of other VM to check stock availability.

Overview As System does not have the stock user chose, requests stock from the other VM.
Type Hidden

Cross Reference FunctionR 3.1

Pre-requisites Executed as Alternative Courses of Events of use case (2. Iltem Selection)

(S) System (OVM) Other VM
(S) sends stock message of selected item.
(OVM) responds message of stock information[E1].

Typical Courses of
Events

Alternative Courses of

Events N/A

Exceptional Courses of

Events N/A



2131 DEFINE ESSENTIAL USE CASES

Use Case 5. Provide Stock Information to Other VM

Actor Other VM

Purpose provide stock information to Other VM

Overview Other VM sends stock check message to System. System sends message if has stock of requested item.
Type Evident

Cross Reference Function R 3.2

Pre-requisites N/A

(S) System (OVM) Other VM
(OVM) sends stock message to System.
(S) If System has stock of requested items, sends message[E1].

Typical Courses of
Events

Alternative Courses of

N/A
Events /

Exceptional Courses of

Events [E1] If System doesn't have stock of requested item, System doesn't send message.



2131 DEFINE ESSENTIAL USE CASES

Use Case 6. Provide Product Information to Other VM
Actor Other VM
Purpose provide product information to the Other VM.

Other VM sends product check message to System.

Overview System sends message if has product data of requested item.
Type Evident

Cross Reference Function R 3.3

Pre-requisites N/A

(S) System (OVM) Other VM
(OVM) sends product check message to System.
(S) If System has product data of requested items, sends message[E1].

Typical Courses of
Events

Alternative Courses of

Events N/A

Exceptional Courses of

Events [E1] If System doesn't have any product data, System doesn't send message.



2131 DEFINE ESSENTIAL USE CASES

Use Case 7. Provide Prepayment Information to Other VM
Actor System

Purpose provide prepayment information to other VM
Overview After prepayment happens and verification was made, send info of prepayment.
Type Hidden

Cross Reference FunctionR 3.4

Pre-requisites Function R 4.1 need to be executed before.
Typical Courses of (S) System

Events (S) sends verification and item info to Other VM.
Q\I/teerll':satlve Courses of N/A

Exceptional Courses of N/A

Events



2131 DEFINE ESSENTIAL USE CASES

Use Case 8. Prepayment
Actor User
Purpose User can prepay items they wanted to buy at other VM.

System gives options to user to prepay the stocks they chose which are available at other VM. User may proceed with

Overview prepayment if they agree to proceed with the transaction.
Type Evident

Cross Reference Function R4.1

Pre-requisites Function R 3.1 need to be executed before.

U) User (S) System
S) gives out the order.
U) inserts card to the card holder.
S) checks card's validity [E1].
S) completes the prepayment.
)

Typical Courses of
Events

S) Creates verification for this order

e e e e T e

Alternative Courses of

Events N/A

Exceptional Courses of | [E1] System returns the card to user and show message to user “Error in prepayment. Please try again”. If payment failure
Events happened more than three times, return to use case (1. Main menu display).



2131 DEFINE ESSENTIAL USE CASES

Use Case 9. Synchronize Information of Prepayment

Actor Other VM

Purpose synchronize prepayment information.

Overview If Other VM sends prepayment information, System synchronizes prepayment information.
Type Evident

Cross Reference Function R 4.2

Pre-requisites N/A

Typical Courses of (OVM) Other VM (S) System

Events (OVM) sends prepayment information.

(S) synchronizes stock information[E1].

Alternative Courses of | N/A
Events

Exceptional Courses of | [E1] If stock is unavailable cancel the prepayment .
Events



2131 DEFINE ESSENTIAL USE CASES

Use Case 10. Go Main

Actor User

Purpose Send User to the main page if user want to go to the main page.
Overview After the User click the home button, System displays main page
Type Evident

Cross Reference Function R 6.0

Pre-requisites User must know the location of the home button on display.

(U) User (S) System
(U) Click home button. Home button is available on every windows.
(S) go back to main page.

Typical Courses of
Events

Alternative Courses of

N/A
Events /

Exceptional Courses of

N/A
Events /



2131 DEFINE ESSENTIAL USE CASES

Use Case 11. Confirm Verification

Actor User

Purpose give out items legitimately and successfully

Overview User inputs the Verification and System checks it if it is correct or not.
Type Evident

Cross Reference FunctionR 4.4

Pre-requisites Function R 4.1 and 4.3 need to be executed first

(U) User (S) System
Typical Courses of (U) inputs the verification
Events (S) verifies that it is the same as in local storage [E1]
(S) If verification is successful, removes the verification code and item comes out.

Alternative Courses of

N/A
Events /

Exceptional Courses of | [E1]If the User enters an incorrect verification , System displays to the user "Your verification is incorrect, please
Events enter again", and returns to the input Verification interface.



2131 DEFINE ESSENTIAL USE CASES

Use Case 12. Administrator Login

Actor Administrator

Purpose let administrator to login to the system.

Overview Administrator may choose to login to the system by clicking a login button on the screen.
Type Evident

Cross Reference Function R 5.1

1. Administrator must know the location of the login button.

Pre-requisites . . .
g 2. Administrator must have login ID and password to access the system.

(A) Administrator (S) System

(A) presses the login button.

(S) A login interface appears.

(A) needs to insert login ID and password. [E1]

(S) If the login ID and password match with the administrator’s login ID and password in the local storage, goes to use case (14.
Change Stock Quantity).

Typical Courses of Events

Alternative Courses of

N/A
Events /

[E1] If the login ID and password does not match with the administrator’s login ID and password in the local storage, System
sends an error message. The process is repeated three times. if login failed on the third time, System goes to use case (1. Main
menu display)

Exceptional Courses of
Events



2131 DEFINE ESSENTIAL USE CASES

Use Case 13. Administrator Logout

Actor Administrator

Purpose let administrator to logout of the system.

Overview Administrator may choose to logout of the system by clicking a logout button on the screen.
Type Evident

Function R 5.2

C Ref i i
M98 INEEEes Use case 1. Main menu display

1. Function R 5.1 needs to be executed first.

Pre-requisites . .
g 2. Administrator must know the location of the logout button.

(A) Administrator (S) System
(A) presses the logout button.
(S) moves to use case (1. Main menu display).

Typical Courses of
Events

Alternative Courses of

N/A
Events /

Exceptional Courses of

N/A
Events /



2131 DEFINE ESSENTIAL USE CASES

Use Case 14. Change Stock Quantity

Actor Administrator

Purpose change the stock quantity sold in the VM.

Overview Administrator can add any available stock to the VM or remove any expired stock from the VM.
Type Evident

Cross Reference Function R 5.3

1. Function 5.1 needs to be executed first.

Pre-requisites . . . .
g 2. Administrator must login successfully into the system to execute this use case.

T T Y — (A) Administrator (S) System

(A) changes the stock quantity in the VM
Events
(S) updates the change to the local storage of VM.
Alternative Courses of N/A
Events
Exceptional Courses of N/A

Events



2132 REFINE USE CASE DIAGRAMS

(NCNCNCACAC N

e Use Case Diagram f
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5. Provide
Stock
Information
o Other V

11. Confirm
Verification

2. ltem
Selection

8.
Prepayment

1. Main Menu
Display
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OTHER Product 12. %
VM Information Administrator

o Other V Login ADMIN

13.
Administrator
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Evident / 4. Request N\ Prepayment \
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T T T~ \\ Other VM / N the Other VM /// 14. Change.:
/ Category: \ ~—____-" N~ _—-— Stock Quantity

S~ Hidden __~ VM SYSTEM



2133 DEFINE DOMAIN MODEL

NN RO IR .

Prepayment Uses Verification
Reads | CardReader 1 1 code
1 0._*
1 - May-uses
Card Uses 1
data 1 System
1 Payment May-uses | id Other VM
Has g 1 location »
. *
1 1 May-sends O.. location
stock
User
1 Uses 1
1 May-sends O..*
Administrator | 1 Manages 1
1 1
AdminAccount 1 Manages Item
id id
1“*
pw Uses price




2134 REFINE GLOSSARY

aan
Term Category Comments
System Class The current VM user is using
OtherVM Class Other vending machine
ltem Class Different kinds of drinks
User Class The person who is using VM
Administrator Class The manager of system
vmid Attribute VM’s ID
vmLocation Attribute The specific location of VM which has stock of specific drink
itemld Attribute Item’s ID
itemQuantity Attribute drink's quantity
verificationCode Attribute Verification that can get drinks from other VM
adminld Attribute Administrator' login ID
adminPwd Attribute Administrator's login password
distance Attribute The distance between current VM and chosen VM
Prepayment Operation The prepayment for drinks which are in other VM

Payment Operation User makes payment on current VM



2135 DEFINE SYSTEM SEQUENCE
DIAGRAMS

% : System

ADMIN

Use case: 1. Main Menu Display

Typical courses of event: turnMachineOn()

1. Administrator turns the machine on.
2. System displays item type upon starting the displayMain()
machine.




2135 DEFINE SYSTEM SEQUENCE
DIAGRAMS

Use case: 2. Item Selection
Typical courses of event:

1. User selects type of items and quantity of items.
2. System checks the stock of selected item.

3. If stocks are available, System goes to use case
(3. Payment).

4. If stocks are unavailable, System goes to use case
(4. Request Stock of Other VM).

USER

selectltem(itemlid)

: System




2135 DEFINE SYSTEM SEQUENCE
DIAGRAMS

j(% : System

USER
Use case: 3. Payment
displayPayment()
. € = — — = = — m m e — ——— == =
Typical courses of event:
inputCardinfo(cardinfo)
1. System gives out the order sheet.
2. User inserts card to the card reader. Exceptional: | If card is invalid:
3. System checks card's validity. displayErrorMsg()
4. Complete the payment. ¢ - - - ————————— -
If payment’s failure happened more than thrice:
displayMain()
¢ = = = = e e e e e e e, _m - —————




2135 DEFINE SYSTEM SEQUENCE
DIAGRAMS

% : System

OTHER VM

Use case: 4. Request Stock of Other VM

Typical courses of event: _ _ _
sendMsg(itemld, itemQuantity)

1. System sends stock message about selected

item.

?. Other YM responds message of stock sendMsg(itemid, itemQuantity,
information. dstld, dstPos)




2135 DEFINE SYSTEM SEQUENCE
DIAGRAMS

% : System

Use case: 5. Provide Stock Information to Other OTHER VM

VM
sendStockMsg(itemld,

itemQuantity)
Typical courses of event:

1. Other VM sends stock message to System.
2. If System has stock of requested items,
sends message. respondStockMsg




2135 DEFINE SYSTEM SEQUENCE

Use case: 6. Provide Product Information to % . System
Other VM OTHER VM
Typical courses of event: sendProductMsg(itemid,
itemQuantity)

1. This use case begins when the items User want

to buy are not available at the other vending

machine. respondProductMsg
2. Other VM sends the product information € = m o m e e

request to the System.
3. If requested item is available at the Current VM,
System responds the message.




2135 DEFINE SYSTEM SEQUENCE
DIAGRAMS

% : System

Use case: 7. Provide Prepayment Information to OTHER VM

Other VM

Typical courses of event:

) ) sendMsg(itemld, itemQuantity,

1. This use case begins after prepayment was verificationCode)
successfully done and verification code was Rt
created.

2. System sends verification code and items data
to the Other VM.




2135 DEFINE SYSTEM SEQUENCE
DIAGRAMS

Use case: 8. Prepayment : System
USER
Typical courses of event: displayPrepaymenty()
€ — = = = = = = = -
1. This use case begins when the items User wants If User decline: displayMain()

to buy are sold at the other vending machine.
2. System gives option to prepay the items to User.

3. User may choose to proceed with the If User proceed: inputCardinfo(cardinfo)
prepayment or cancel it. g
4. System gives out the order sheet. - — ———
5. User inserts card to the card holder. xceptional: | If cardis invalid: displayErrorMsg()
6. System checks the card’s validity(card reader). e — o m e ——
7. After the prepayment complete, System creates If prepayment’s failure happened more
verification code for this order. than thrice: displayMain()
e m e e e e e e ]




2135 DEFINE SYSTEM SEQUENCE
DIAGRAMS ~ [l[l[l\l\l{lj

j(% : System

OTHER VM

Use case: 9. Synchronize Information of
Prepayment

- f ) sendPrepaymentMsg(itemld,
Typical courses of event: itemQuantity, verificationCode)

\ 4

1. Other VM sends a prepayment message.
2. System synchronizes stock information.




2135 DEFINE SYSTEM SEQUENCE
DIAGRAMS

% : System

USER

Use case: 10. Go Main

homeButton()

Typical courses of event:

1. This use case begins when user clicks goHome
the HOME button on the display screen.
2. System will move to main page.




2135 DEFINE SYSTEM SEQUENCE
DIAGRAMS

% : System

USER
Use case: 11. Confirm Verification

Typical courses of event:

1. User inputs the verification

2. System verifies that it is same as in the database
3. If Verification is successful, System removes the
verification and item comes out.

inputVerification(verification)




2135 DEFINE SYSTEM SEQUENCE
DIAGRAMS

Use case: 12. Administrator Login %

ADMIN

: System

Typical courses of event:

1. Administrator presses the login button.

2. A login interface appears.

3. Administrator needs to insert login ID and
password.

4. If the login ID and password match with the
administrator’s login ID and password in the local
storage, System goes to use case (14. Change of
Stock Quantity).

login()

displayAdminPage()




2135 DEFINE SYSTEM SEQUENCE
DIAGRAMS

% : System

ADMIN

Use case: 13. Administrator Logout

Typical courses of event:
logout()

\ 4

1. Administrator presses the logout button.

2. System logs off and move to item selection page.
displayltemSelection()




2135 DEFINE SYSTEM SEQUENCE
DIAGRAMS

Use case: 14. Change Stock Quantity
Typical courses of event:
1. Admin changes the stock quantity in the System.

2. The change is updated into the local storage of
System.

ADMIN

inputltem(itemld,
itemQuantity)

: System




2138 REFINE SYSTEM TEST CASE

Test Test System . ..
e | D
Number 5 Use Case Function escription
g | ManMend L ManMent g1 NARS 218 I HATOR U7t e EEEX| HOABCE
Display Display
. ltem 2. Item o -2 MVt FEE M ZMEoE HO{7t=X| 2 QlotCt
Selection | Selection ' - SR M7t =52 I other vML| ML E Lt SH=X| H A ESHCT
-FRot7IEE Y HUS I 4EH o= AN 7t DA | =X] = QIStT
3 Payment | 3.Payment R2.1 -G RO E2 7IEE Y Wots If Z0EZ = Sot=X| = elstLt,
- U™ A2 O[HIE 7L B O M display 2tH 2 2 S0r/t=X| H| A E LY,
4 Viessage A Request SO k31 KR FE R HAXS YYNOR RE X0 HUEX| Selst
Request of OtherVM
. Message | < g c g - oY H4EOoR MM E SR ol
Respond ey - S5 HA|X|F XFEHZ[ 2| B O] E 7t Y X|SH=X| =l
-CHE XV HEE HHM O 2 JHM R =X| = ISt}
- 7HE P2 RHE V| E S8 5H=X| 2FRIBHC
6 Prepayment = 8.Prepayment @ R4.1 - R0t 7IEE Y HUS I A4 EH o= A7t A | =X] = QIStT
- FROHX| Y2 7tEE Y 22 I ZIE S = =5H=X| = QIstCt,
- 9™ A|ZE ORI E 7} Q1 © ™ display 2t H O 2 Z0t7t=X| = QISICt




2138 REFINE SYSTEM TEST CASE

Test
Number

10

11

12

Synchronize
Information

Go Main

Manage
Verification

Administrator
Login

Administrator
Logout

Change Stock
Quantity

Use Case

9. Synchronize
Information of
Prepayment

10. Go Main

11. Confirm
Verification

12. Administrator
Login

13. Administrator
Logout

14. Change Stock
Quantity

System
Function

R4.2,
R4.3

R6.1

R4.4

R5.1

R5.2

R5.3

Description
D YEE YYMOR FHSET) Holsict

-7t R AXNE FA5t=X| = RISHT

-S=EX| 2 10X2[2] IS RES AN 2 W d5t=X| = QIoHT}

- 0|1 | 7 Of| CfA| 0t =X = QIHCY,

QI OISACE U OIS [ YUK OZ SEE X BSHX| FolBiCt
- 72| 2 ASAEE Y HUAS I o2 HMX]Z Z=dt=X| =HQlotCt.
-2 29K ES SRS I 2291 2tHO| EE=X| 2telotCt
- 720t Ol0|C|t H| M Z § 3 H/US [f 21210] &[=X| =FISHT}
- 7 25HX| Rf2 OFO|C|t H| D 7t AHE|US [ o O M| X| ZE = 5H=X
OIS},
-HE|XFEOOIRHES L2 22 ME I Q0| X| 11 Main menu display/t 2 &=
x| &St}

- 22| X} 7F M ER S jtem 2| R 27t A1 EHGE =2F0HF | O E{ Of| BHH [ =X| =t QI ST



2139 ANALYZE (2030) TRACEABILITY

ANALYSIS

System Function Use Case

\ 4

R 1.1 Main Menu Display 1. Main Menu Display

\ 4

R 1.2 Item Selection 2. Item Selection

R 2.1 Payment » 3. Payment

R 3.1 Request Stock of Other 4. Request Stock of Other
VM " VM

R 3.2 Provide Stock Information 5. Provide Stock Information
to Other VM "| to Other VM

R 3.3 Provide Product
Information to Other VM
R 3.4 Provide Prepayment
Information to Other VM

R 4.1 Prepayment

_| 6. Provide Product

" Information to Other VM
| 7. Provide Prepayment

" Information to Other VM

8. Prepayment

R 4.2 Synchronize information
of Prepayment

R 4.3 Create Verification
R 4.4 Confirm Verification

R 5.1 Administrator Login

9. Synchronize information
of Prepayment

10. Go Main

||

11. Confirm Verification

R 5.2 Administrator Logout 12. Administrator Login

R 5.3 Change Stock Quantity
R 6.1 Go Main

13. Administrator Logout
14. Change Stock Quantity

_—
_—

Operation

1. turnMachineOn()

2. displayMain()

3. selectltem(itemld)

4. displayPayment()

5. inputCardInfo(cardinfo)

6. displayErrorMsg()

7. sendMsg(itemld, itemQuantity)

8. sendMsg(itemld, itemQuantity, dstld, dstPos)
9. sendStockMsg(itemld, itemQuantity)

10. respondStockMsg

11. sendProductMsg(itemld, itemQuantity)

12. respondProductMsg

13. sendMsg(itemld, itemQuantity, verification)
14. displayPrepayment()

15. sendPrepaymentMsg(itemld, itemQuantity, verificationCode)
16. homeButton()

17. goHome

18. inputVerification(verification)

19. login()

20. displayAdminPage()

21. logout()

22. inputltem(itemld, itemQuantity)

23. changeMsg







