Example Use Case Model
Automatic Teller Machine Example

Introduction
This example illustrates how the use-case model and associated use-case specification will evolve during the lifecycle.  It will show the state of the use case model at two points in the lifecycle: early inception and towards the end of elaboration.  The purpose is to illustrate how one would “Find and Outline Requirements” and “Detail Requirements” so as to maximize stakeholder value and minimize risk early in the project as well as to minimize re-work later.
Early Inception

Assume you have just started on the project as the Analyst.  You have identified the key stakeholders and met with them to discuss their needs.  During your meetings, you identified a number of key actors and use cases (Task: Find and outline Requirements) and supporting requirements for the ATM system.  You captured the use cases and actors, with names and brief descriptions, only in the use-case model.  An example of this work is given in the document “ATM Use-Case Model – Inception”.
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Prior to committing significant time to detailing these use cases now, you recognize that a “breadth before depth” approach can save you valuable time and permit you to identify the highest value and/or highest risk items so you can concentrate on those first.

You hold a brainstorming session with the stakeholders and outline the basic flow of each of the main use cases.  As you are working through, you may identify some additional alternative flows.  Fight the urge to “dive-in” to the details on these alternative flows at this point, simply list them and come back later when you have a better understanding of the “big picture”.

Examples of the notes you took during this exercise are attached. (Note the choice of font is intentional to illustrate that these are notes, not formal documents.).
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Reviewing your notes, you recognize that there is some behavior that is common to most of the use cases, namely the steps required to validate the Bank Customer.  Factoring this behavior out into an <<included>> use case will simplify communications and maintenance.

Also, based on the analysis of the Deposit Funds use case, you note that there is a new actor, the Cashier, which must interact with the Deposit Funds use case.

You update the use case model accordingly:
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Elaboration:

With a better understanding of the system, you can now prioritize your effort to maximize value and minimize risk.  You start by detailing the common behavior captured in the use case: Validate User.  This use case captures key architectural requirements that will exercise a significant portion of the system (communications with the Bank, card reader interface, etc.).  Implementing this one key scenario will go a long way to reducing risk.    An example of the Validate User Specification is given below:
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Note that there may still be some un-answered questions, but that’s OK.  Capture these directly in the use-case specification and get them answered (see Section 5.6 of the Validate User UC Specification, above for an example).
Continuing with another architecturally significant thread, you detail the basic flow and some key alternate flows of the use case: Withdraw Cash.  You know that if the team can implement this, much of the other functionality will be low risk.  
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Summary:

By following a breadth before depth approach to outlining and detailing use cases one can make better decisions on priorities.  Start by identifying actors.  Then for each actor, ask “What is the main purpose this actor would like to use the system?”.  This will lead to the identification of the use cases.  Capture the actors and use cases in the use-case model along with a brief description.

Prioritize the use cases, and then draft the main scenario or basic flow.  As you are working through this you may identify alternate flows (what can go wrong, what options are available, etc.).  Capture these, along with a brief description.

Review the use-case model and reprioritize and assess risk.  For the high priority (based on value to the stakeholders) and/or high risk use cases detail the main scenario and the critical alternate flows.

If you follow this approach, you will increase the likelihood of delivering value early, minimizing risk, and minimizing re-work.
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Withdraw Cash

Step­by­step outline


1 Insert Card


2 Validate card


3 Enter pin


4 Select withdraw


5 Select account


6 Select amount


7 Send transaction


8 Receive ok


9 Dispense money


10  Print receipt


11  Eject card


List of Alternative flows


A1
wrong PIN


A2
no money


A3
Attempt to withdraw more than daily amount


A4
no contact


A5
link goes down ­ hmm, if the link goes down before the transaction reaches the actual account? ­ No big fuss ­ but if the transaction reaches the account and then the link is down? The money are withdrawn but never dispensed! ­ do we need some kind of two­phase­commit?


A6
stolen card


A7
out of money
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1 Introduction


This is an example of a Use-Case Model as it would appear in Elaboration.  Primary actors and use cases are identified, and key scenarios (those that will be implemented first) are detailed. Each use case has an associated use-case specification.


2 Overview


The Automated Teller Machine is a remote unit connected to the bank computer systems. The purpose of the system is to bring regular bank services closer to the customer and increase the working hours to around the clock. It is also important to decrease the amount of bank cashiers. An ATM withdrawal is less expensive for the Bank than a withdrawal from a teller.


The ATM system requires that each bank customer has an ATM card and remembers his PIN code. The whole security of this system builds on the PIN code.


3 Use-Case Diagram


Figure 1 shows the use-case diagram for the ATM.
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Figure 1. ATM Use-Case Diagram


4 Actors


4.1 Bank Customer


This actor represents a person with a valid Bank Card. The Bank Card is theirs and they know the PIN Code. 


4.2 Cashier

From the ATM system point of view, the Cashier's only responsibility is to count the money in the security box to verify all deposits.


4.3 Bank


This actor represents the financial institution that provides services to the ATM. Responsible for verifying Bank Customers, authorizing transactions and recording completed transactions.


4.4 Maintenance Person


This actor represents the person responsible for maintaining the Automated Teller Machine, refilling paper, and replenishing cash.


5 Use Cases


5.1.1 Validate User


This use case describes general behavior for the ATM to validate the Bank Customer. It includes all steps that are the same no mater what kind of transaction the Bank Customer does.


5.1.2 Withdraw Cash


This use case describes how the Bank Customer uses the ATM to withdraw money his/her bank account.


5.1.3 Transfer Funds


This use case describes how the Bank Customer uses the ATM to transfer money between different bank accounts.


5.1.4 Deposit Funds


This use case describes how the Bank Customer deposits money to an account.


5.1.5 Refill Machine


This use case describes how the Maintenance Person refills money, receipt paper and envelopes.
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Transfer Funds


Step­by­step outline


1 Insert card


2 Enter PIN


3 Select transfer


4 Select amount


5 Select from account


6 Select to account


7 Send transaction


8 Receive confirmation


9 Print receipt


10 Eject card


List of Alternative flows


A1
Wrong PIN


A2
No money


A3
From account does not exists


A4
To account does not exists


A5
No confirmation


A6
Card stuck


A7
Out of paper


A8
Card stuck


Transfer Funds
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ATM
Use-Case: Withdraw Cash

1 Brief Description


This use case describes how the Bank Customer uses the ATM to withdraw money his/her bank account.

2 Actors

2.1 Bank Customer

2.2 Bank

3 Preconditions


There is an active network connection to the Bank.


The ATM has cash available.

4 Basic Flow of Events


1. The use case begins when Bank Customer, inserts their Bank Card.

2. Use Case: Validate User is performed.

3. The ATM displays the different alternatives that are available on this unit. [See Supporting Requirement SR-xxx for list of alternatives]. In this case the Bank Customer always selects “Withdraw Cash”.


4. The ATM prompts for an account. See Supporting Requirement SR-yyy for account types that shall be supported.


5. The Bank Customer selects an account.


6. The ATM prompts for an amount.


7. The Bank Customer enters an amount.


8. Card ID, PIN, amount and account is sent to Bank as a transaction. The Bank Consortium replies with a go/no go reply telling if the transaction is ok.


9. Then money is dispensed

10. The Bank Card is returned.

11. The receipt is printed

12. The use case ends successfully

5 Alternative Flows


5.1 Invalid User

If in step 2 of the basic flow Bank Customer the use case: Validate User does not complete successfully, then 

1. the use case ends with a failure condition

5.2 Wrong account

If in step 8 of the basic flow the account selected by the Bank Customer is not associated with this bank card, then 


1. the ATM shall display the message “Invalid Account – please try again” 


2. The use case resumes at step 4


5.3 Wrong amount

If in step 7 in the basic flow, the Bank Customer enters an amount that can't be 'created' with the kind of in the ATM (See Special Requirement WC-1 for valid amounts), then 


1. the ATM shall display a the message indicating that the amount must be a multiple of the bills on hand, and ask the Bank Customer to reenter the amount  


2. The use case resumes at step 7

5.4 Amount Exceeds Withdrawal Limit


If in step 7 in the basic flow, the Bank Customer enters an amount that exceeds the withdrawal limit (See Special Requirement WC-2 for maximum amount), then 


1. the ATM shall display a warning message, and ask the Bank Customer to reenter the amount  


2. The use case resumes at step 7

5.5 Amount Exceeds Daily Withdrawal Limit


If in step 8 in the basic flow, the Bank response indicates the daily withdrawal limit has been exceeded (this is determined by the Bank and depends upon the specific account), then 


1. the ATM shall display a warning message, and ask the Bank Customer to reenter the amount  


2. The use case resumes at step 7

5.6 Insufficient Cash


If in step 7 in the basic flow, the Bank Customer enters an amount that exceeds the amount of cash available in the ATM, then 


1. the ATM will display a warning message, and ask the Bank Customer to reenter the amount

2. The use case resumes at step 7

5.7 No Response from Bank

If in step 8 of the basic there is no response from the Bank within 3 seconds, then 


1. the ATM will re-try, up to three times  


2. If there is still no response from the Bank, the ATM shall display the message “Network unavailable – try again later”


3. the ATM shall return the card


4. the ATM shall indicate that it is “Closed”


5. the use case ends with a failure condition

5.8 Money Not Removed

If in step 9 of the basic flow the money is not removed from the machine within 15 seconds, then 


1. the ATM shall issue a warning sound and display the message “Please remove cash” 


2. If there is still no response from the Bank Customer within 15 seconds the ATM will re-tract the money and note the failure in the log


3. the use case end with a failure condition

5.9 Quit


If at point prior to step 8 in the basic flow the Bank Customer selects Quit, then 


1. the ATM shall print a receipt indicating the transaction was cancelled


2. the ATM shall return the card


3. the use case ends


6 Key Scenarios


6.1 No Response from Bank

7 Post-conditions


7.1 Successful Completion

The user has received their cash and the internal logs have been updated.


7.2 Failure Condition


The logs have been updated accordingly.


8 Special Requirements


[SpReq:WC-1] The ATM shall dispense cash in multiples of $20.

[SpReq2:WC-2] The maximum individual withdrawal is $500.


[SpReq:WC-1] The ATM shall keep a log, including date and time, of all complete and incomplete transactions with the Bank.
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ATM
Use-Case: Validate User

1 Brief Description


This use case describes general behavior for the ATM to validate the user. It includes all steps that are the same no mater what kind of transaction the Bank Customer does.

2 Actors

2.1 Bank Customer

2.2 Bank

3 Preconditions


There is an active network connection to the Bank.

4 Basic Flow of Events


1. The use case begins when the Bank Customer, inserts their Bank Card.

2. The ATM reads the code from the magnetic strip of the Bank Card and checks with the Bank to see if it is an acceptable Bank Card.


3. The ATM asks for the customer PIN code (4 digits).


4. The Bank Customer enters a PIN


5. The ATM validates the PIN with the Bank

6. The ATM displays the different alternatives that are available on this unit.

7. The use case continues according to the flow of the specific transaction.


5 Alternative Flows


5.1 Not a valid card

If in step 2 of the basic flow the card is invalid, then 

1. the ATM shall display a "sorry not a valid card" message and return the card

2. the use case ends with an indication of the failure

5.2 Wrong PIN (1st and 2nd time)

If in step 5 of the basic flow the PIN is invalid, then 


1. the ATM shall display a “sorry invalid PIN” message  


2. The use case resumes at step 3


5.3 Wrong PIN (third time)


If in step 5 of the basic flow an incorrect PIN is entered for the third time, then 


1. the ATM shall display a “sorry invalid PIN – Please contact your branch” message.


2. The card is kept by the ATM and a receipt is printed telling how and where to get a new card.


3. The use case ends with an indication of the failure

5.4 No Response from Bank

If in steps 2 or 5 of the basic flow there is no response from the Bank within 3 seconds, then 


1. the ATM will re-try, up to three times  


2. If there is still no response from the Bank, the ATM shall display the message “Network unavailable – try again later”

3. the ATM shall return the card


4. the ATM shall indicate that it is “Closed”


5. the use case ends with an indication of the failure

5.5 No Response from Bank Customer

If in step 4 of the basic flow there is no response from the use within 15 seconds, then 


1. the ATM shall issue a warning sound and display the message “Please enter PIN” 


2. If there is still no response from the Bank Customer within 15 seconds the ATM will store the card internally

3. the use case ends with an indication of the failure

5.6 Stolen Card


If in step 2, the Bank indicates that this is a stolen card, then 


1. What shall we do?  Take a picture of the user? Notify the police?


[This is a typical way to use Use Cases. You can write your questions right down in the text ­ and when you get your answers you'll have to correct it. Another way to do it: is to assume one way ­ either they like it or they tell you how it should be]


6 Post-conditions


6.1 Successful Completion

If the use case ends in success, the user is validated and may continue with the specific transaction.


6.2 Failure Condition


If there is a failure to validate the user, the ATM shall log the event including the reason for the failure.


7 Special Requirements


[SpReq:VU-1] The ATM shall keep a log, including date and time, of all complete and incomplete transactions with the Bank.
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Deposit Funds


Step­by­step outline


1 insert card


2 enter PIN


3 select deposit


4 select amount


5 put money in envelope


6 receive envelope ­ print transaction id on envelope


7 send deferred transaction


8 print receipt


9 eject card


10 the next day ­ open security box


11 count money


12 commit transactions


Is the counting and committing within our system? Is this a part of some other system at the bank? Where is the boundary?


List of Alternative flows


A1 
Wrong PIN


A2
Invalid "to account"


A3
No envelope inserted


A4
Two envelopes inserted (or more)


A5
No money in envelope


A6 
Too much money in envelope


A7
Envelopes missing
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1 Introduction


This is an example of a Use-Case Model as it would appear in the Inception.  Primary actors and use cases are identified.  There may or may not be an outline of the basic flows yet. 


2 Overview


The Automated Teller Machine is a remote unit connected to the bank computer systems. The purpose of the system is to bring regular bank services closer to the customer and increase the working hours to around the clock. It is also important to decrease the amount of bank cashiers. An ATM withdrawal is less expensive for the Bank than a withdrawal from a teller.


The ATM system requires that each bank customer has an ATM card and remembers his PIN code. The whole security of this system builds on the PIN code.


3 Use-Case Diagram


Figure 1 shows the use-case diagram for the ATM.
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Figure 1. ATM Use-Case Diagram


4 Actors


4.1 Bank Customer


This actor represents a person with a valid Bank Card. The Bank Card is theirs and they know the PIN Code. 


4.2 Bank


This actor represents the financial institution that provides services to the ATM. Responsible for verifying Bank Customers, authorizing transactions and recording completed transactions.


4.3 Maintenance Person


This actor represents the person responsible for maintaining the Automated Teller Machine, refilling paper, and replenishing cash.


5 Use Cases


5.1.1 Withdraw Cash


This use case describes how the Bank Customer uses the ATM to withdraw money his/her bank account.


5.1.2 Transfer Funds


This use case describes how the Bank Customer uses the ATM to transfer money between different bank accounts.


5.1.3 Deposit Funds


This use case describes how the Bank Customer deposits money to an account.


5.1.4 Refill Machine


This use case describes how the Maintenance Person refills money, receipt paper and envelopes.



