SMA_2018

A New Reliable ATM

OOPT Phase 2030

Analyze

Project Team T6

1=

oN
™ o0x
ox Tk

201411140 @
201511247
201510436
201510285 =

ot
Ho
2

+
rc

Date

2018-06-01

version. 4



SMA_2018

Activity 2010. Revise Plan

1. OOPT 1000 version 3 & Activity 10032| functional requirements

Ref. # Function
R1.1 Deposit

R1.2 Deposit Without bankbook
R1.3 Withdraw

R1.4 Transfer

R1.5 Exchange

R1.6 Loan

R1.7 Pay Utility Bill

R1.8 Check Balance

R2.1 Insert

R2.2 Print Transaction Receipt
R2.3 Print Error

R2.4 Do Forced Termination
R3.1 Take Charge

R4.1 Check Password

R5.1 Transaction Lock

R6.1 Check Validation

R6.2 Update Database

2. OOPT 1000 version 3 & Activity 10062| use case diagram(Z=7})
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Customer
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Activity 2020. Synchronize Artifacts

- OOPT Stage 10000| version 42 =& XMA Functional requirement2} use case, glossary

7t =8I UL

Activity 2031. Define Essential Use Cases

Use Case 1. Deposit

Actor Customer

Purpose Deposit cash into account or credit card

Overview Customer deposits cash into account or credit card.
Type Primary and Essential

Cross Reference

Functional Requirements : R1.1, R2.1, R2.2, R2.3, R2.4, R6.1, R6.2
Use case : Insert, Print Transaction Receipt, Print Error, Do Forced

Termination, Check Validation, Update Database

Pre-Requisites

(N/A)

Typical Courses of Events

(A) : Actor, (S) : System

1. (A) Customer selects deposit menu from the basic screen.
2. (S) Prints out "Input account or credit card number”.
3.(A

4. (S
cash.

5. (A) Customer Inputs cash in unit of 10000%# and 50000%.
6. (S) Check amount of cash inputted.

) Customer inputs credit card or account(Use case “Insert”).
)

Invoke "Check Validation”. If valid, ask customer to input

7. (S) If total amount of money is correct, invoke “Update
Database”.
8. (S) If DB is successfully updated, invoke “Print Transaction

Receipt”.

Alternative Courses of Events

N/A

Exceptional Courses of Events

Line 4 : If customer insert credit card, view loan record.

Line 5 : If cash is not in unit of 10000 and 50000%, print error.
Line 7 : If incorrect, invoke “Print Error”. If error occurs 3 times,
invoke “Do Forced Termination”. If loan record exists, loan is

automatically repaid.

Use Case 2. Deposit without Bankbook

Actor Customer

Purpose Deposit cash into account without bankbook or check card
Overview Customer deposits cash into default bank’s account.
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Type

Primary and Essential

Cross Reference

Functional Requirements : R1.2, R2.2, R2.3, R2.4, R6.1, R6.2
Use Case : Print Transaction Receipt, Print Error, Do Forced

Termination, Check Validation, Update Database

Pre-Requisites

Customer should know exact account number to deposit.

Typical Courses of Events

(A) : Actor, (S) : System

1. (A) Customer chooses Deposit Without Bankbook menu from
basic screen.

2. (S) Ask Customer to input bank account number to deposit.
3. (A) Customer inputs bank account number.

4. (S) If bank account number is valid, ask customer to input cash
in unit of 700004, 50000%t.

5. (S) Check total amount of cash.

6. (S) If counted right, invoke “Update Database”.

7. (S) If DB is successfully updated, invoke “Print Transaction

Receipt”.

Alternative Courses of Events

N/A

Exceptional Courses of Events

Line 4 : if invalid, invoke “Print Error”. If error occurs 3 times,

invoke “Do Forced Termination”

Use Case 3. Withdraw

Actor Customer

Purpose Withdraw cash from bank account

Overview Customer withdraws cash from bank account.
Type Primary and Essential

Cross Reference

Functional Requirements : R1.3, R2.1, R2.2, R2.3, R2.4, R4.1, R5.1,
R6.1, R6.2

Use Case : Insert, Print Transaction Receipt, Print Error, Do Forced
Termination, Check Password, Transaction Lock, Check Validation,

Update Database

Pre-Requisites

Customer should know password for the account, and balance

should be enough to withdraw.

Typical Courses of Events

(A) : Actor, (S) : System

1. (A) Customer selects withdraw menu from the basic screen.
2. (S) Prints out "Input account”.

3. (A) Customer inputs account(“Insert”).

4. (S) Invoke “Check Validation”. If valid, ask customer to input

amount of money to withdraw.
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5. (A) Customer inputs amount of money in unit of 10000W,
50000% to withdraw from account.

6. (S) Ask for password for the account.

7. (A) Customer inputs password for the account.

8. (S) Invoke “Check Password”. If password is correct, count
numbers of bills.

9. (S) If balance is enough, withdraw cash and invoke "Update
Database”.

10. (S) If DB is successfully updated, invoke "Print Transaction

Receipt”.

Alternative Courses of Events

N/A

Exceptional Courses of Events

Line 4, 8, 9 : If incorrect or invalid, or if balance is not enough,
invoke “Print Error”. If error occurred more than three times,
invoke “Do Forced Termination”. Especially if password is
incorrect 3 times, additionally invoke "Transaction Lock”, “Update
Database”.

Line 5 : If total amount of money to withdraw is over 50000+,
customer inputs number of 50000 bill.

Line 9 : If customer's account does not belong to default bank,

invoke "Take Charge”.

Use Case 4. Transfer

Actor Customer

Purpose Transfer money from customer’s account to another account
Overview Customer transfers money from own account to another.
Type Primary and Essential

Cross Reference

Functional Requirements : R1.4, R2.1, R2.2, R2.3, R2.4, R3.1, R4.1,
R5.1, R6.1, R6.2

Use Case : Insert, Print Transaction Receipt, Print Error, Do Forced
Termination, Take Charge, Check Password, Transaction Lock,
Check Validation, Update Database

Pre-Requisites

Customer should know password for the account, and account

to transfer money.

Typical Courses of Events

(A) : Actor, (S) : System
1. (A) Customer selects transfer menu from the basic screen.
2. (S) prints out “Input account”.

3. (A) Customer inputs account("Insert”).

4. (S) Invoke “Check Validation”. If valid, ask customer to input
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bank and account number to transfer money.

5. (A) Customer inputs bank and account number to transfer
money.

6. (S) If inputted information is valid, ask customer to input
amount of money to transfer.

7. (A) Customer inputs amount of money to transfer.

8. (S) If balance is enough, ask for password for the account.

9. (A) Customer inputs password for the account.

10. (S) Invoke "Check Password”. If password is correct, invoke
“Update Database”.

11. (S) If DB is successfully updated, invoke "Print Transaction

Receipt”.

Alternative Courses of Events

N/A

Exceptional Courses of Events

Line 4, 10 : If incorrect or invalid, or if balance is not enough,
invoke “Print Error” If error occurs 3 times, invoke “Do Forced
Termination”. Especially, if password is incorrect 3 times,
additionally invoke “Transaction Lock”, “Update Database”.

Line 7 : If customer inputted different bank's account, or if
customer’s account does not belong to default bank, invoke
“Take Charge”.

Use Case 5. Exchange

Actor Customer

Purpose Exchange KRW into foreign currency

Overview Customer exchanges KRW in account into foreign currency.
Type Primary and Essential

Cross Reference

Functional Requirements : R1.5, R2.1, R2.2, R2.3, R2.4, R3.1, R4.1,
R5.1, R6.1, R6.2

Use Case : Insert, Print Transaction Receipt, Print Error, Do Forced
Termination, Take Charge, Check Password, Transaction Lock,
Check Validation, Update Database

Pre-Requisites

Customer should know password for the account. ATM only
handles USD, JPY, CNY, EUR.

Typical Courses of Events

(A) : Actor, (S) : System
1. (A) Customer selects exchange menu from basic screen.
2. (S) Print out "Input account”.

3. (A) Customer inputs account("Insert”).

4. (S) Invoke “Check Validation”. If valid, print out list of countries
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available.

5. (A) Customer selects country to exchange money.

6. (S) Print out “input amount of money to exchange”.

7. (A) Customer inputs amount of money to exchange.

8. (S) Calculate total amount of money based on exchange rate
and ask for password.

9. (A) Customer inputs password.

10. (S) Invoke “Check Password”. If password is correct and
balance is enough, withdraw cash in foreign currency.

11. (S) If withdrawn correctly, invoke "Update Database”.

12. (S) If DB is successfully updated, invoke "Print Transaction

Receipt”.

Alternative Courses of Events

N/A

Exceptional Courses of Events

Line 4, 9 : If incorrect or invalid, or if balance is not enough,
invoke “Print Error”. If error occurs 3 times, invoke “Do Forced
Termination”. Especially, if password is incorrect 3 times,
additionally invoke “Transaction Lock”, “"Update Database”.

Line 10 : Invoke “Take Charge”. Charge is deducted from balance.

Use Case 6. Loan

Actor Customer

Purpose Loan cash by credit card

Overview Customer loans cash using credit card. There is loan limit.
Type Primary and Essential

Cross Reference

Functional Requirements : R1.6, R2.1, R2.2, R2.3, R2.4, R3.1, R4.1,
R5.1, R6.1, R6.2

Use Case : Loan, Insert, Print Transaction Receipt, Print Error, Do
Forced Termination, Take Charge, Check Password, Transaction
Lock, Check Validation, Update Database

Pre-Requisites

Customer should know password for the credit card.

Typical Courses of Events

(A) : Actor, (S) : System

1. (A) Customer chooses loan menu from basic screen.

2. (S) Print out “Input credit card".

3. (A) Customer inputs credit card("Insert”).

4. (S) Invoke "Check Validation”. If valid, print out “input amount
of money to loan”.

5. (A) Customer inputs amount of money to loan in unit of
100004, 50000
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6. (S) print out “input password for the credit card”.

7. (A) Customer inputs password for the credit card.

8. (S) Invoke “Check Password”. If password is correct, count
number of bills.

9. (S) If total amount of money to loan is under credit card limit,
withdraw cash and invoke “Update Database”.

10. (S) If DB is successfully updated, invoke "Print Transaction

Receipt”.

Alternative Courses of Events

N/A

Exceptional Courses of Events

Line 5 : If total amount of money to withdraw is over 50000+,
customer inputs number of 50000 bill.

Line 4, 8 : If incorrect or invalid, invoke “Print Error”. If error
occurs 3 times, invoke “Do Forced Termination”. Especially, if
password is incorrect 3 times, additionally invoke “Transaction
Lock”, "Update Database”.

Line 9 : Invoke "Take Charge”.

Use Case 7. Pay Utility Bill

Actor Customer

Purpose Pay utility bill by giro bill

Overview Customer pay utility bill by giro bill and account.
Type Primary and Essential

Cross Reference

Functional Requirements : R1.7, R2.1, R2.2, R2.3, R2.4, R4.1, R5.1,
R6.1 R6.2

Use Case : Insert, Print Transaction Receipt, Print Error, Do Forced
Termination, Check Password, Transaction Lock, Check Validation,
Update Database

Pre-Requisites

Customer should know password for the account, and have giro
bill.

Typical Courses of Events

(A) : Actor, (S) : System

1. (A) Customer chooses pay utility bill menu from basic screen.
2. (S) Print out "input account written in giro bill".

3. (A) Customer inputs account number which belongs to Korean
bank(“Insert”).

4. (S) Invoke “Check Validation”. If valid, print out “input account”.
5. (A) Customer inputs account("Insert”).

6. (S) Invoke “Check Validation”. If valid, print out “input password

for the account”.
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7. (A) Customer inputs password for the account.

8. (S) Invoke “Check Password”. If password is correct and
balance is enough to pay utility bill, invoke “Update Database”.
9. (S) If DB is successfully updated, invoke “Print Transaction
Receipt”.

Alternative Courses of Events

N/A

Exceptional Courses of Events

Line 4, 6, 8 : If incorrect or invalid, or if balance is not enough,
invoke “Print Error”. If error occurs 3 times, invoke “Do Forced

Termination”. Especially, if password is incorrect 3 times,

additionally invoke "Transaction Lock”, "Update Database”.

Use Case 8. Check balance

Actor Customer

Purpose Check balance of account

Overview Customer checks balance of account.
Type Primary and Essential

Cross Reference

Functional Requirements : R1.8, R2.1, R2.3, R2.4, R4.1, R5.1, R6.1
Use Case : Insert, Print Error, Do Forced Termination, Check

Password, Check Validation

Pre-Requisites

Customer should know password for the account.

Typical Courses of Events

(A) : Actor, (S) : System
1. (A) Customer chooses check balance menu from basic screen.
2. (S) Print out “Input account”.

3. (A) Customer inputs account(“Insert”).

4. (S) Invoke “Check Validation”. If valid, print out “input password
for the account”.

5. (A) Customer inputs password for the account.

6. (S) Invoke “Check Password”. If password is correct, print out
recent transactional information(under 100) and balance after
each transactional process.

7. (A) Customer input ‘OK’ button.(GUI level)

8. (S) Return to basic screen.

Alternative Courses of Events

N/A

Exceptional Courses of Events

Line 4, 6 : If incorrect or invalid, invoke “Print Error”. If error
occurs 3 times, invoke “Do Forced Termination”. Especially, if
password is incorrect 3 times, additionally invoke “Transaction
Lock”, “Update Database”.
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Use Case 9. Insert

Actor Customer

Purpose Insert method for transaction

Overview Customer inserts method for transaction
Type Primary and Essential

Cross Reference

Functional Requirements : R1.1, R1.3, R1.4, R1.5, R1.6, R1.7, R1.8,
R2.1, R2.3, R6.1

Use Case :
Utility Bill, Check Balance, Print Error, Check Validation

Deposit, Withdraw, Transfer, Exchange, Loan, Pay

Pre-Requisites

N/A

Typical Courses of Events

(A) : Actor, (S) : System
1. (A) Customer inserts method for transaction, such as account

or credit card.

Alternative Courses of Events

N/A

Exceptional Courses of Events

Line 1 : After, invoke “Check Validation”.

Use Case 10. Print Transaction Receipt

Actor (None)

Purpose Check if transaction is successfully finished by printing out
Transaction Receipt

Overview System prints out transaction receipt to check if transaction is
successfully finished.

Type Primary and Essential

Cross Reference

Functional Requirements : R1.1, R1.2, R1.3, R1.4, R1.5, R1.6, R1.7,
R2.2, R2.3, R6.2

Use Case : Deposit, Deposit Without Bankbook, Withdraw,
Transfer, Exchange, Loan, Pay Utility Bill, Print Error, Update

Database

Pre-Requisites

Transaction ended, DB updated

Typical Courses of Events

(A) : Actor, (S) : System
1. (S) Transaction ended successfully, and if DB is successfully

updated, this use case is invoked.

Alternative Courses of Events

N/A

Exceptional Courses of Events

Line 1, 2 : If not successful, invoke “Print Error”.

Use Case

11. Print Error

Actor

(None)

10
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Purpose Print error during transaction
Overview System prints out various error messages during transaction.
Type Primary and Essential

Cross Reference

Functional Requirements : R1.1, R1.2, R1.3, R1.4, R1.5, R1.6, R1.7,
R1.8, R2.1, R2.2, R2.3, R2.4, R4.1, R5.1, R6.1, R6.2

: Deposit, Deposit Without Bankbook, Withdraw,
Transfer, Exchange, Loan, Pay Utility Bill, Check Balance, Insert,
Check

Password, Transaction Lock, Check Validation, Update Database

Use Case

Print Transaction Receipt, Do Forced Termination,

Pre-Requisites

Error occurred during transaction

Typical Courses of Events

(A) : Actor, (S) : System

1. (S) If error occurred during certain transaction, this use case
is invoked.

2. (S) If this use case occurs 3 times, invoke "Do Forced

Termination”.

Alternative Courses of Events

N/A

Exceptional Courses of Events

Line 2 : If password is incorrect 3 times, additionally invoke

“Transaction Lock”, “Update Database”.

Use Case 12. Do Forced Termination

Actor (None)

Purpose Immediately end transaction when error occurs 3 times

Overview System ends transaction automatically and immediately when
error occurs 3 times.

Type Primary and Essential

Cross Reference

Functional Requirements : R1.1. R1.2, R1.3, R1.4, R1.5, R1.6, R1.7,
R1.8, R2.1, R2.3, R2.4, R5.1, R6.2

Use Case : Deposit, Deposit Without Bankbook, Withdraw,
Transfer, Exchange, Loan, Pay Utility Bill, Check Balance, Insert,

Print Error, Transaction Lock, Update Database

Pre-Requisites

Use case “Print Error” occurred 3 times

Typical Courses of Events

(A) : Actor, (S) : System

1. (S) This use case occurs if “Print Error” occurred 3 times.

Alternative Courses of Events

N/A

Exceptional Courses of Events

Line 1 : If password error occurs 3 times, additionally invoke

“Transaction Lock”, “Update Database”.

11
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Use Case 13. Take Charge

Actor (None)

Purpose Take charge during transaction

Overview System takes charge when customer transfers, exchanges, loans.
Type Primary and Essential

Cross Reference

Functional Requirements : R1.3, R1.4, R1.5, R1.6, R3.1

Use Case : Withdraw, Transfer, Exchange, Loan

Pre-Requisites

N/A

Typical Courses of Events

(A) : Actor, (S) : System
1. (S) During withdrawing, transferring, exchanging, and loaning,

take charge.

Alternative Courses of Events

N/A

Exceptional Courses of Events

Line 1 : If credit rating is high, this use case is ignored.

Use Case 14. Check Password

Actor (None)

Purpose Check password of account or credit card

Overview System checks password of account or credit card inputted by
Customer.

Type Primary and Essential

Cross Reference

Functional Requirements : R1.3, R1.4, R1.5, R1.6, R1.7, R1.8, R2.3,
R2.4, R4.1, R5.1, R6.2

Use Case : Withdraw, Transfer, Exchange, Loan, Pay Utility Bill,
Check Balance, Print Error, Do Forced Termination, Transaction

Lock, Update Database

Pre-Requisites

Customer inputs password for the account or credit card.

Typical Courses of Events

(A) : Actor, (S) : System
1. (S) Compare password inputted between information stored
in DB.

2. (S) If incorrect, invoke “Print Error”.

Alternative Courses of Events

N/A

Exceptional Courses of Events

Line 2 : If incorrect more than 3 times, invoke “Do Forced

Termination”, “Transaction Lock”, “Update Database”,

Use Case 15. Transaction Lock
Actor (None)
Purpose Lock transaction of account or credit card when password error

12
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occurs 3 times

Overview System locks transaction of account or credit card when
password error occurs 3 times.
Type Primary and Essential

Cross Reference

Functional Requirements : R1.1, R1.2, R1.3, R1.4, R1.5, R1.6, R1.7,
R1.8, R2.1, R2.3, R24, R4.1, R5.1, R6.2

Use Case : Deposit, Deposit Without Bankbook, Withdraw,
Transfer, Exchange, Loan, Pay Utility Bill, Check Balance, Insert,
Print Error, Do Forced Termination, Check Password, Update

Database

Pre-Requisites

In use case “Check Password”, use case “Print Error” occurred 3

times.

Typical Courses of Events

(A) : Actor, (S) : System
1. (S) This use case occurs if password error occurred 3 times.

2 (S) If this use case occurred, invoke “Update Database”.

Alternative Courses of Events

N/A

Exceptional Courses of Events

Line 1 : In each error, invoke "Print Error”. After error occurred 3
times, invoke “Do Forced Termination”.
Line 2 : Customer cannot unlock transaction by System, and

cannot use account or credit card.

Use Case 16. Check Validation

Actor Offer

Purpose Check validation of inserted method

Overview System checks validation of inserted method after selecting
menu from basic screen.

Type Primary and Essential

Cross Reference

Functional Requirements : R1.1, R1.2, R1.3, R1.4, R1.5, R1.6, R1.7,
R1.8, R2.1, R2.3, R2.4, R5.1, R6.1

Use Case : Deposit, Deposit Without Bankbook, Withdraw,
Transfer, Exchange, Loan, Pay Utility Bill, Check Balance, Insert,

Print Error, Do Forced Termination, Transaction Lock

Pre-Requisites

Use case “Insert” invoked.

Typical Courses of Events

(A) : Actor, (S) : System

1. (S) Requests to check validation of inserted method to Offer.
2. (A) Offer compares information of inserted method between
information stored in Database.

3. (A) If valid, Offer gives “valid” to System, and system goes on

13
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a process.

Alternative Courses of Events

N/A

Exceptional Courses of Events

Line 3 : If invalid or already has “Transaction Lock”, invoke “Print

Error”. If error occurs 3 times, invoke “Do Forced Termination”.

Use Case 17. Update Database

Actor Offer

Purpose Update Database after transaction

Overview System requests Offer to update database after every
transaction.

Type Primary and Essential

Cross Reference

Functional Requirements : R1.1, R1.2, R1.3, R1.4, R1.5, R1.6, R1.7,
R1.8, R2.2, R5.1, R6.2

: Deposit, Deposit Without Bankbook, Withdraw,
Transfer, Exchange, Loan, Pay Utility Bill, Check Balance, Print

Use Case

Transaction Receipt, Transaction Lock

Pre-Requisites

Transaction ended successfully

Typical Courses of Events

(A) : Actor, (S) : System
1. (S) Request Offer to update database after every transaction.
2. (A) Offer updates database.

Alternative Courses of Events

Line 1 : If account already has “Transaction Lock”, this use case

is ignored.

Exceptional Courses of Events

N/A
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Activity 2032. Refine Use Case Diagrams

/
SN T

Customer ™

------------------------- :
- 5 Transaction Receipt

Deposit without Bankbook s

Pay Utility Bill N e
.4 e L«extends JIPC \ s
) «exte n‘dp et - 4 ,"I
Check Balance e Do Forced Termination R

Update Database

’_“’ «extend» . ‘.‘

T
- Check Password i Y
>
-~ «extends

> TF :
«extend» )

// Offer

check Validation
«extend» =

«ext'g nds» ,"

P L \ "

Take Charge wextengy
Transaction Lock

Activity 2033. Define Domain Model

1. List concepts(domain class) from use-cases

- Guideline 1

Concept Category

Examples

Physical or tangible objects

Credit Card, Check Card, Bankbook ,Cash, Utility Bill, Exchange

Rate, Balance, Receipt

Customer's Data

Name, Bank, Rating, Account number, Password, Dept(loan),

Limit

Exchange Rate

USD, JPY, EUR, CNY, KRW

Basic function

Without Bankbook,
Exchange, Loan, Check balance, Pay utility bill

Deposit, Withdraw, Deposit Transfer,

Dealing Error

Print Error, Do Forced Termination, Transaction Lock

Dealing Validation & Update

Check Password, Check Credit, Insert, Update Server Information

Account State

Lock, Normal

Actor

Customer, Offer

Need to take charge

Transfer, Exchange, Loan

15
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Deposit Withdraw Deposit Without | Transfer Loan
Bankbook
Transaction Charge Utility Bill Balance Exchange
Receipt
Cash Credit Card Check Card Bank Customer
Offer Customer Validation Limit Password
Information
Account Number | Giro receiver(transfer) | sender(transfer) Error
Charge ATM Lock Update Server Payment
2. Assign class name into a concept
Offer Customer Basic function Error
Update Server Account Validation
3. Draw a conceptual class diagram
Offer Customer Basic function Error
Update Server Account Validation

4. ldentify associations according to association categories

A selects B

Customer — Basic Function

A requests to B

Update Server — Offer

A refers to B

Basic function — Error
Basic function — Validation

Error — Validation

A occurs after B

Update server - Basic function

Update Server — Error

A handles B

Offer — Account

A has B

Customer — Account

16
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Customer — Basic Function High
Basic Function — Error High
Basic Function — Validation High
Assign names into associations
Customer selects Basic Function
Update Server requests to Offer
Basic function refers to Error
Basic function refers to Validation
Error refers to Validation
Update server occurs after Basic function
Update Server occurs after Error
Offer handles Account
Add roles and Multiplicity
1 selects 0.1 . .
Customer Basic Function
1 t 0.2
Update DB e Offer
: . 1 refers to 0.*
Basic Function Error
Basic Function ! refers to L Validation
1 refers to 1 L
Error Validation
1 occurs after 1 . .
Update DB Basic Function

17
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1 occurs after 0.*
Update DB Error
1 has 0.*
Customer Account
1.*% handles 0.*
Offer Account
8. Add Attributes
Customer Basic function Update server
giro: int Bank: enum
Name: String payments: enum Current Account: Account

Account: Account
Rating: Enum

Dept: int

Limit: int

credit card num: int

check card num: int

Exchange Rate: int

Validation

Offer

Bank: enum
Card company: enum

charge: int

payment: enum

available: boolean

Error

Error type: enum

18

Account

name: String
Account number: int
dept: int

limit: int

balance: int

state: boolean

bank: enum

rate: enum

password: int
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Validation

+payment: enum
+available: boolean

! 1
refers to
Customer

+name: String efers to E

+account: Account Basic function 1 1 chiiz

+rating: Enum +giro: int +error type: enum

+dept: int g 2y +wrong passwaord times: int

Himit: int +payments: enum

+credit card num: int it +exchange rate: int +refers to

+check card num: int 0

- | K
1 1 1
+D?Zj_
1
hE Update server
+bank: enum
+current Account: Account
+has
0.*
Account
1
+ X i
name: String ; +rbquests

+account number: int
+dept: int 0.2
+limit: int
+balance: int Offer
+state: boolean
+bank: enum +bank: enum
+rate: enum 0 +card company: enum

+password: int +charge: int
+handles
Activity 2034. Refine Glossary
Term Category Remarks
Customer Class The person who has accounts
Basic function Class functions that customer can uses(select)
Account Class Account information
Deal with all customer’s accounts and credit card
Offer Class ) )
information
ATM requests Offer to update customer’s information which
Update server Class ) )
has changed by basic function
Error Class Deal with errors
Validation Class Deal with validations
account num Attribute account number(bankbook number)
check card num Attribute check card number

19
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credit card num Attribute credit card number
rating Attribute credit rating(VIR, Gold, Silver)
Dept Attribute amount of dept(occurs by loan)
Limit Attribute loan limit
giro Attribute has virtual account number
payments Attribute credit card/ check card/ cash
exchange rate Attribute USD, JPY, EUR, CNY, KRW
bank Attribute bank company name
card company Attribute card company name
charge Attribute commission
error type Attribute password inconsistency,.transaction lock, .over limit, not
enough balance, not available transfer receiver...
available Attribute check account is available
name Attribute customer or account owner's name
balance Attribute amount of money that account has
password Attribute password
State Attribute Account lock/ normal
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Activity 2035. Define System Sequence Diagrams

Use Case : Deposit % - System
1. Customer selects deposit menu from the basic screen.

: Customer

2. Customer inputs account or credit card number.
3. Customer Inputs cash in unit of 10000%, 50000

4. System prints out transaction receipt.

1 : selectDeposit() >

2 :insert() ._5_

3 :inputCash() ._5_

Use Case : Deposit without Bankbook % : System
1. Customer selects Deposit Without Bankbook menu | :customer
from screen. : 1 : selectDepositWithoutBankbook() :

2. Customer inputs bank account number.
4. Customer inputs cash in unit of 10000%, 50000%¢.

4. system prints out transaction receipt. 3 : inputCash()

2 : inputAccountNumber()

S o O o O

Use Case : Withdraw % : System

1. Customer selects withdraw menu from the basic screen. .

. : Customer
2. Customer inputs account. :

1 : selectWithdraw()

3. Customer inputs amount of money in unit of 10000%,

50000% to withdraw from account. : T
: 2 :insert()

4. Customer inputs password for the account.

5. If balance is enough, System withdraws cash and prints ! 3:inputAmountOfMoney()

out transaction receipt.
4 : inputPassword()

e e e e A
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Use Case : Transfer

1. Customer selects transfer menu from the basic
screen.

2. Customer inputs account.

3. Customer inputs account number to transfer money.
4. Customer inputs amount of money to transfer.

5. Customer inputs password for the account.

6. If password is correct, system prints out transaction

receipt.

A

: System

: Customer

1 : selectTransfer()

2 :insert()

Y

3 ¢ inputAccountNumber()

Y

4 inputAmountOfMoney()

=

5 : inputPassword()

I
™

Use Case : Exchange

1. Customer selects exchange menu from basic screen.
2. Customer inputs account.

3. Customer selects foreign currency to exchange.

4. Customer inputs amount of money to exchange.

5. Customer inputs password.

6. If password is correct, and If withdrawn correctly,

system prints out transaction receipt.

R

: System

: Customer

1 : selectExchange()

2 :insert()

3 : selectForeignCurrency()

=y

4 @ inputAmountOfMoney()

y

Y

5 : inputPassword()

A J

Use Case : Loan

1. Customer chooses loan menu from basic screen.

2. Customer inputs account.

3. Customer inputs amount of money to loan in unit of
10000%, 50000W.

4. Customer inputs password for the credit card.

5. If password is correct, money to loan is under loan
limit, withdrawn correctly, system prints out transaction

receipt.

A

: System

: Customer

v 1 : selectLoan()

: 2 :insert()

L

3 : inputAmountOfManey()

g |

y

v 4 : inputPassword()

N
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Use Case : Pay Utility Bill

1. Customer chooses pay utility bill menu from basic screen.
2. Customer inputs account written in giro bill.

3. Customer inputs own account.

4. Customer inputs password for the account.

5. If password is correct, balance is enough, system prints

out transaction receipt.

X

: Customer

1 : selectPayUtilityBi

: System

o .

y

2 > insert()

i 3 :insert()

4 : inputPassword()

o s O s O

Use Case : Check Balance

1. Customer chooses check balance menu from basic screen.
2. Customer inputs account.

3. Customer inputs password for the account.

4. If password is correct, system prints out recent
transactional information and balance after each

transactional process.

R

: Customer

2 :insert()

3 inputPassword()

Use Case : Insert

1. Customer inserts method for transaction, such as

% : System

2. Offer compares information of inserted method between
information stored in Database.

3. If inserted method is valid, Offer gives “valid” to System,

and system goes on a process.

1 : validation()

account of credit card. : Customer
1 :insert() .D
Use Case : Check Validation
1. System requests to check validation of inserted method to % System
Offer.
e : Offer
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Activity 2036. Define Operation Contracts

- System Operations

version.

Use Case

System Operations

1. Deposit

. selectDeposit
. insert

. inputCash

2. Deposit Without Bankbook

1
2
3
1
2
3

. selectDepositWithoutBankbook
. inputAccountNumber

. inputCash

3. Withdraw

. selectWithdraw
insert
. inputAmountOfMoney

. inputPassword

4. Transfer

. selectTransfer

. insert

. inputAccountNumber
. inputAmountOfMoney

. inputPassword

5.Exchange

.selectExchange

. insert

. selectForeignCurrency
. inputAmountOfMoney

. inputPassword

6. Loan

. selectLoan
. insert
. inputAmountOfMoney

. inputPassword

7. Pay Utility Bill

. selectPayUtilityBill
. insert
. insert

. inputPassword

8. Check Balance

. selectCheckBalance

2w NN =2 AW N 20NN 20D WD 22D WD -

. insert

. inputPassword
9. Insert . insert
10. Check Validation 1. validation
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Operation Contracts

Name

selectDeposit

Responsibilities

93 752 MY

Customer”

Type

System

Cross References

Functional Requirements : R1.1, R2.1, R2.2, R2.3, R2.4, R6.1, R6.2
Use Cases : Deposit, Insert, Print Transaction Receipt , Print Error, Do Forced

Termination, Check Validation, Update Database

Exceptions N/A

Output 2a S TS}

Pre-conditions 7| 3tH

Post-conditions A (AME7LE, AZHE YHSt= HE 2O

Name

selectDepositWithoutBankbook

Responsibilities

SEYAT 75 Mesi

Type

System

Cross References

Functional Requirements : R1.2, R2.2, R2.3, R2.4, R6.2
Use Cases : Deposit Without Bankbook, Print Transaction Receipt, Print Error,

Do Forced Termination, Update Database

Exceptions Default2 AEE o 7kX| 20| CHehMTH Ma2lg = UCH
Output FEEYa WS Aot
Pre-conditions Zx7| 3tH

o

Post-conditions

Name

selectWithdraw

Responsibilities

=g /lsS ettt

Type

System

Cross References

Functional Requirements : R1.3, R2.1, R2.2, R2.3, R2.4, R4.1, R5.1, R6.1, R6.2
Use Cases : Withdraw, Insert, Print Error, Print Transaction Receipt, Check

Password, Transaction Lock, Check Validation, Update Database

Exceptions N/A

Output =3 S Tl™dstit
Pre-conditions x7| 2tH

Post-conditions OfM|(AzHhE eHst= EE =20

Name

selectTransfer

Responsibilities
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Type

System

Cross References

Functional Requirements : R1.4, R2.1, R2.2, 2.3, R2.4, R3.1, R4.1, R5.1, R6.1,
R6.2

Use Cases : Transfer, Insert, Take Charge, Print Transaction Receipt, Print Error,
Do Forced Termination, Take Charge, Check Password, Transaction Lock,
Check Validation, Update Database

Exceptions

Output

afl
=
oz
mjo
=

oy
S
Ao

M
-

Pre-conditions

Post-conditions

OH Al (A zhE L=t

rr
02t
mjo
1R
Mo
o

Name

selectExchange

Responsibilities

&g 7|5 MEYStCt

Type

System

Cross References

Functional Requirements : R1.5, R2.1, R2.2, R2.3, R2.4, R3.1, R4.1, R5.1, R61,
R6.2

Use Cases : Exchange, Insert, Print Transaction Receipt, Print Error, Do Forced

Termination, Take Charge, Check Password, Transaction Lock, Check
Validation, Update Database

Exceptions N/A

Output g g S et

Pre-conditions x7| 2tH

Post-conditions

of™I(AxhHE LHot=s 2 =20

Name

selectLoan

Responsibilities

fhZ 7|52 Mesict

—

Type

System

Cross References

Functional Requirements : R1.6, R2.1, R2.2, R2.3, R2.4, R3.1, R4.1, R5.1, R6.1,
R6.2

Use Cases : Loan, Insert, Print Transaction Receipt, Print Error, Do Forced
Termination, Check Password, Transaction Lock, Check

Validation, Update Database

Take Charge,

Exceptions N/A

Output Oz aPge Tt

Pre-conditions x7| =tH

Post-conditions MM E7IE)E YES=s 8 =20
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Name

selectPayUtilityBill

Responsibilities

Type

System

Cross References

Functional Requirements : R1.7, R2.1, R2.2, R2.3, R2.4, R4.1, R5.1, R6.1, R6.2
Use Cases : Pay Utility Bill, Insert, Print Transaction Receipt, Print Error, Do
Forced Termination, Check Password, Transaction Lock, Check Validation,

Update Database

Exceptions N/A
Output St g5 tds TSt
Pre-conditions 7| 3tH

Post-conditions

Name

selectCheckBalance

Responsibilities

el =8| 7|s& HECt

—

Type

System

Cross References

Functional Requirements : R1.8, R2.1, R2.3, R2.4, R4.1, R5.1, R6.1
Use Cases : Check Balance, Insert, Print Error, Do Forced Termination, Check

Password, Transaction Lock, Check Validation

Exceptions N/A
Output He =32 g2 TIEsot
Pre-conditions X7| =tH

Post-conditions

Name

selectForeignCurrency

Responsibilities

2 IPYoM elste]l SFE MEHTt

Type

System

Cross References

Functional Requirements : R1.5, R3.1

Use Cases : Exchange, Take Charge

Exceptions

==

ME 7h53 Q|3to] ZR/&= USD, JPY, CNY, EUR & 4l &&Fo0|Ct.

EH
Output ot ade Tt

Pre-conditions S HEOAM DHA|(AZhE Y= otCt
Post-conditions g gHE LSt S E2COt
Name insert

Responsibilities

eiof Lot NEZLE, A, XNZEX)E Yttt

Type

System

Cross References

Functional Requirements : R1.1, R1.3, R1.4, R1.5, R1.6, R1.7, R1.8, R2.3, R6.1
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Use Cases : Deposit, Withdraw, Transfer, Exchange, Pay Utility Bill, Check
Balance, Print Error, Check Validation

Exceptions ATMOIM M2 kst oiA|(0l0] EXHsts, HA UK @2 Az 22 &
7tE)E Yslor Hejvt T ECt.

Output st OjH| el HEE 20, DatabaseOf| XMZ&E HEQL H WSS Lt

Pre-conditions

Customer’l 58 UaS Melet &4 7Is@w)S HEICh

Post-conditions

System2 Customer?} YT MM ELE, Az, X2EX)2| SEE #

OtA, Database0| XMHE|0] AE FEt Hust== StCf,

Name

inputCash

Responsibilities

2e, 7eds oM vig

mjo

Syt

Type

System

Cross References

Functional Requirements : R1.1, R1.2, R2.3, R5.1, R6.2
Use Cases : Deposit, Deposit Without Bankbook, Print Error, Transaction Lock,
Update Database

Exceptions g3e org oelEoh o gofof ok ohel ©l7h ofd AL Eror
messageS E L}
Output Lot HzS =QStL, DatabaseE YOOl E BT}
Pre-conditions 2a : e 7l UH O|F, AxE YHIC
Fedls  FETYUE s U 0|, Y=Y AZE YHC
Post-conditions L= g2 &QIstn, Databased| WEE YO O|ETHC}
Name inputAccountNumber
Responsibilities FEHYUS, 5 UMM 5 B2 S5 U2 AXHSE YHooh
Type System

Cross References

Functional Requirements : R1.2, R1.4, R2.3, R5.1, R6.1
Use Cases : Deposit Without Bankbook, Transfer, Print Error, Transaction Lock,
Check Validation

Exceptions EMSIX] SAHLE Aot BA UAs AZE LS B2 Error messages
ZEotrt.

Output N/A

Pre-conditions FSUYUT  FEEYUFT 7lsS MEHDICL
&3 83 7l HH 0|F, $3Y AZE YH = $3 LS AHFe 2
WS OEC

Post-conditions FEYYUFT . daS €=dt= E2 20
3 53 U YHst= HS E20t
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R1.3, R14, R1.5, R1.6, R2.3, R2.4, R3.1, R6.2

: Withdraw, Transfer, Exchange, Loan, Print Error, Do Forced

St x|

—

Termination, Take Charge, Update Database
o

Functional Requirements :
AHef 7t

inputAmountOfMoney

Use Cases

System

Cross Reference

Responsibilities
Type
Exception

Name

SMA_2018
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Name

Validation

Responsibilities

ro

Systeme 3l 22 HEO| fadg Fols| 7S Histstct

Type

System

Cross Reference

Functional Requirements : R1.1, R1.2, R1.3, R1.4, R1.5, R1.6, R1.7, R1.8, R2.1,
R2.3, R4.1, R5.1, R6.1

Use Cases : Deposit, Deposit Without Bankbook, Withdraw, Transfer,
Exchange, Loan, Pay Utility Bill, Check Balance, Insert, Print Error, Check

Password, Transaction Lock, Check Validation

Exception FROHK| U2 BL Error messageS Z DL,
Output CustomerOf| 7| ot OjM =2 AZtHZT , =

Pre-Conditions

R
Customer?t A2l 2-FOAM OiK| 22 AHZtH=

Post-Conditions

Qe 32 Aas A% uusit

Activity 2037. Define State Diagrams

<Class State Diagram for "Account”>

Unlock Account

Wrong Password(3)
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<Use Case State Diagram>

- Deposit

selectDeposit

(WaitingForSelectingMenL?] ( WatingForinputtinglD ]

checkValidation [true]

printReceipt [succeed]
[WaitingForlnputtingCash]

<> erroroceur

[false]

error [3 times]

[ReturnCash & PrintError [PrintTransactionReceith

- Deposit Without Bankbook

[WaitingForSelecting Menu\ selectDeposiWWithoutBanktiook (WaitingForlnputtingAccountNumber]

printReceipt, updatgDB [succeed] checkValidation [true]

error [false] /\-@( WaitingForinputtingCash ]

error [3 times]

[PrintTransaction Receipﬂ/

error [true]

returnCash & printErrcnj
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- Withdraw

\

[WaitingForSeIectingMenu\

selectWithdraw

rWaitingForInpuningIDJ

checkValidation [trug]

WaitingForlnputtingAmountOfMoney
printReceipt, ypdateDB [succeed]

passwordError f3dimes] / transaction Lock

PrintTransactionReceipt
[ P ] maoneyInUnitOf10000KRW [true]

withdraw [succeed]

WithdrawCash (WaitingForInpuningPassword ] -
checkPassword, moneyUnderBalance [true] L

checkPassword [false]

- Transfer

\

{WaitingForSelecti ngMenu}

selectTransfer

(WaitingForlnputtinngJ

asswordError [3 times] / transactionLock checkVvalidation [true]

printReceipt, updajeDB [succeed] [WaitingForlnputtingAccountToTranstej

E’rinﬁransaCtionRECEipq accountExistence [true]

WaitingForinputtingAmountOfMoney
transfer [sufceed)]

input [checked)]

[TakeFee & Transfer

WaitingForinputtingPassword

checkPassword [false]

checkPassword [trug]
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- Exchange
[

\[ selectExchange WaitingForinputtinglD
[WaitingForSelecting MenuJ

heckValidation [true]

rintReceipt, updatgDB [succeed . . .
P pL up [ ] [WaltlngForlnputtlngForelgnCurrench

[PrintTran sacti onReceith

passwoardError [3 times nsactionLock

input/ [checked)]

exchange [sicceed]

[WaitingForlnputtingPassword -
TakeCharge & Exchange
[ 9 9 checkPassword [true] |

checkPassword [false]

- Loan

[WaitingForSel ecting Memn selectLoan

(WaitingForlnputtinng]

checkVylidation [true]
printReceipt, updatgDB [succeed]

[WaitingForInputtingAmountOfMoneyJ

[PrintTransaclionReceipt]

fransactionLock
inpuf [checked]

passwordError [3 times

loan [sucgeed]

(I’akecharge & Loarn

(WaitingForInputtingPassword I -
I—eheckPasswe rd [false]

checkPassword [true]
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- Pay Utility Bill

selectPayUtilityBill

[WaitingForSelectingMem?l (WaitingForInpuningGiroBilq

printReceipt, updateDB [succked)] passwordError [3 times] / transactionLock checkValidation [true]

[Pri ntTransactionReceith [WaitingForln puttinng]

payUtilityBill [succeed] checkValidation [true]

lPayUtilityBiII (WaitingForlnputtingPassword -
checkPassword [true] L

checkPassword [false]

- Check Balance

selectCheckBalance

[WaitingForSelectingMenu\ rWaitingForlnputtinng]

iNputOK [true] checkValidation [true]

passwordError [3 times] / t ctionLock

(WaitingForInputtingPassword I =
I

checkPassword [false]

[Pri ntRecentTran sactionw
checkPassword [true]
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Activity 2038. Refine System Test Case

<OOPT Stage 1000 v3 Activity 1008 &>

version. 4

Ref. #

Function

Use Case
Number &

Name

Test

Test description

R1.1

Deposit

1. Deposit

Io
b

TEST

1 |I9 1

XA oop e o
ra
e}
Hu
o
H
m
rir
Ral
_{
m
wn
-

ail

R1.2

Deposit
Without
bankbook

2.Deposit
Without
Bankbook

P

=

e = 2o K

J

of SHE Axfti=E YHIUS I

o 7Hs%tX| TEST

2
o
oy

5
<

o e

=
ro mo

=N

=2

O &=|&=X| TEST

=2 W op
0
o ol r
mn
rir
Ral
_|
m
wn
_|

o
r
B o

1
Ok
=
Il
i~
-

R1.3

Withdraw

3. Withdraw

=3 TEST

Mo
o

o

o

i rin o

ro
W
o
N
or
rot
Rl
_|
m
(V)
_‘

Mo
=]
rE
fot
N
H'Ll -
rg Mg
ro 2
— O
Wy
mn re

[

i 28 e n
o

b rx 2
11
rot
to
=2
o
o
=]
=)
112
H
10
bal

4
2
My —
mn
rir
Rl
_|
m
[Va]
_|

B
2
op 0
°

rromo X
i
o —
Ot
i
k1 30
o rir
¥
N\
Lkl
40 |
W
op @
mjo
l b=l
% o
<> o

012
Pl

TEST

R14

Transfer

4. Transfer

53 TEST

240 229 Azto A= =5 EE
| TEST

AZM Saotels 29 +
)27t AEE=X| TEST

Azxtol =01 YFEIRAEA

o [
_|:|:
o

L
K 5o
= 1|r
1o

lo 1
N

£l

m
_

4> og
r=
=0
(0]
LT

TEST
- Azt HZHZ I e 40 =2
HLj=X] TEST

- =AIQlo] HHIL Heslof $50| &=

X| TEST

R1.5

Exchange

5. Exchange

Stto A 2|t
2 2™ TEST

—_

- DO 2HE AXE YIS Y
70| JHsBHR| TEST
- HZHBIE Fopop BHO| E|EX
TEST

Lfztotct 80 L MSELEX
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R1.6

Loan

6. Loan

CHZE TEST

=)
Mo
— r|.||ﬂ.| |-_|"|_
—Ho
oL
g
A g
2 ro
o
*0
32
2w
oM r|>‘r
4o =
=
m un
-
)
M
o

m
rir ot
A

EST

s
ne
e
fot
N
b3
fjo
ox
Ho
=2
=
flm]
M
i=)
an
rr

X| TEST
FIEAIOAM CHE 2W + =20UF

HEAcks 27 MUz M2 ==X

R1.7

Pay Utility
Bill

7. Pay Utility Bill

R1.8

Check

Balance

8.Check Balance

Azt =3

TEST

- Aol 2 A2 HAGIe ZS 2
A, e B8, 72 3%, 33, A87E
o ZS U, AY B, UE 39, ¢

2 otk)S M2 EH5=X| TEST

R2.1

Insert

9. Insert

Of A &

TEST

- OiN|(AX 2/ 8 7HE /X2 DX M) 7}
M2 &YEl=X| TEST

R2.2

Print
Transaction

Receipt

10.Print
Transaction

Receipt

HelHMA &
3 TEST

- 2zto| mEAAT B $ A YA
7t gHE ZEleX| TEST

2 P 0|8 Al) A2 LA/

=]

rE

ol op
>
b

op
2
S~
2
k1
Jot
rlo
>
o
N
[n
ie)
ol
>

M

o
=
ne
Rl
<

o
H
[e]

<
In

rlo
[}
t
H
2

0
o
u Od oo
M
] ]
o
>
<
o
o
2

o

>

=

w
H

ol .
2

~

C

rlo

2

k1

op op ofm
AV
2

+
+
f
S~
op
ol
>
B
™
f

A
N
i)
ne
>
<
fot
rd
ol
12
+
4>
>
U
S~

ox
kI it do o my Ao

el

- CHE - A2 LAl/CH

%
oy
O
<
I8
0
_(')_I»
H
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X| TEST
Xy TEST

—

[

| -

[

OF7}

=
=

s=0 met =28
X| TEST

=)

—
[

tSt

ZZMA0M SHE B2

AHg =tHez

—

%2 ol HMXE ==t

7t 8 =X| TEST
- ATM L{E0IA

&l

ol

i

=
EE

—

Zt
<

N

| -

[

x

Z M2t

I

Of M (Al =t =/ 87t E/X [ 20

3 gt

mhat

X| TEST

L

[

a

TEST
stez ey

PN
O

ZA AT FE]

I

oF

TN AN,
)72

DBZt M2 &HO|
A2 LAl

9

8

=

s
2 (M87tE 0[& Al

I=3

T

H <let

b

L|
—

=

C(AE= Ol Al) A2 LA/

X| TEST

—
[

M

EM27EE
g

- Az =3

=
E

l

ol

L
[

e EAl/tE =4/

- OiE

TEST
N B=
TEST
TEST

TEST
72y &3
TEST

E

e
TEST

A
=]

DB

11. Print Error
12. Do Forced

Termination
13.Take Charge

14.Check
Password
15. Transaction
Lock
16.Check
Validation

17.Update
Database

Print Error
Do Forced
Termination
Take
Charge

Check
Password
Transaction
Lock
Check
Validation

Update
Database

R2.3
R2.4

SMA_2018

R4.1
R5.1
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Activity 2039. Analyze (2030) Traceability Analysis

Ref.# Function

R1.1
R1.2
R1.3
R1.4
R1.5
R1.6
R1.7
R1.8
R2.1
R2.2
R2.3
R2.4
R3.1
R4.1
R5.1
R6.1
R6.2

Deposit

Deposit Without Bankbook\

Withdraw

Transfer

Exchange

Loan

Pay Utility Bill

Check Balance

Insert

Print Transaction Receipt
Print Error

Do Forced Termination
Take Charge

Check Password
Transaction Lock
Check Validation
Update Database

Use Case

Take Charge

: Transaction Lock
WCheck Validation

Update Database

38

2.
/3. selectWithdraw
7/, selectTransfer

Do Forced Termination

version. 4

Operation

1.

selectDeposit
selectDepositWithoutBankbook

. selectExchange

. selectloan

. selectPayUtilityBill

. selectCheckBalance

. selectForeignCurrency
. insert

. inputCash

. inputAccountNumber
. inputAmountOfMoney
§14. inputPassword

W 5. Validation



