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errorCodeType readFile { 
    initialize errorCode = 0; 
    open the file; 
    if (theFileIsOpen) { 
        determine the length of the file; 
        if (gotTheFileLength) { 
            allocate that much memory; 
            if (gotEnoughMemory) { 
                read the file into memory; 
                if (readFailed) { 
                    errorCode = -1; 
                } 
            } else { 
                errorCode = -2; 
            } 
        } else { 
            errorCode = -3; 
        } 
        close the file; 
        if (theFileDidntClose && errorCode == 0) { 
            errorCode = -4; 
        } else { 
            errorCode = errorCode and -4; 
        } 
    } else { 
        errorCode = -5; 
    } 
    return errorCode; 
} 

 

 
readFile { 
    try { 
        open the file; 
        determine its size; 
        allocate that much memory; 
        read the file into memory; 
        close the file; 
    } catch (fileOpenFailed) { 
        doSomething; 
    } catch (sizeDeterminationFailed) { 
        doSomething; 
    } catch (memoryAllocationFailed) { 
        doSomething; 
    } catch (readFailed) { 
        doSomething; 
    } catch (fileCloseFailed) { 
        doSomething; 
    } 
} 
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public void debitAccount(AccountReference account, Amount amount) 
throws AmountNotAvailableException{ 
 
    assert !Tools.isNegative(amount):”Amount cannot be negative. amount=” + amount; 
 
    makeSureAmountIsAvailable(account, amount); 
    DebitEvent event = createDebitEvent(account, amount); 
    dao.saveEvent(); 
} 
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    // some code ... 
    assert account!=null: “account cannot be null”; 
    account.getAccountNumber(); 
    // more code ... 
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if(typeOfProblem instanceof FileNotFound){ 
    action1(); 
} 
else if(typeOfProblem instanceof UnknownFileFormat){ 
    action2(); 
} 
else if(typeOfProblem instanceof SomethingElse){ 
    letSomeoneElseHandleIt(); 
} 
etc… 
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public void handleInterests(AccountNumber account, DateRange period)  

throws UnknownInterestRateException; 
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Since we talk about business related problems, this is a good place to mention data validation.  
In enterprise applications, where presentation and business logic are in separate tiers, it is often desirable to do some validation on data 
entered by users, before crossing tier boundary to call business logic. Data validation is governed by validation rules. Those rules can be 
dependent on the current state of business data, or not, i.e. dynamic or static.  
Dynamic rules: In order to make sure that a withdrawal of EUR500 is possible, we must check the account balance; in order to book a 
plain ticket we must make sure a seat is available.  
Static rules: The format of an IBAN account number does not depend on the state of the account (account balance). Our online banking 
system does not allow transfers over EUR50000 – the rule is fairly static (it could be cached). An other example of static validation is 
data type validation, such as validation of date or number formats. 
Static rules are self sufficient, or depend on fairly static data that could be kept in a cache. Those rules could be verified in the 
presentation tier, before crossing the network and trying to invoke the business logic. 
To validate dynamic rules we need to access additional business data, and therefore cross tier boundaries anyway. For that reason, it is 
often more suitable to implement them in the business tier only. 

NOTE that the meaning of “static” depends on the application: interest rates could be considered as fairly static in a high street 
banking application, but very dynamic in a portfolio management application. 
It is a good idea to implement data validation logic as a separate (and probably configurable) software component. Thus we can decide to 
run it in the presentation or business tier, whatever is more suitable for the given application. We could also choose to do it partly in the 
presentation, partly in the business tier. If the component is based on configurable rules, this becomes easier. The cost against benefits of 
such a component is to be taken into account though. 
NOTE: It is important to note that existence, or non-existence, of a data validation module should not in any case affect the way 
the business logic is implemented. Business methods cannot rely on any external logic to pre-validate data. That is why business 
methods declare ApplicationException-s, thus clearly stating that they are able to detect them but are not trying to handle them. 
Independently on where the data validation component will run, it should be implemented and maintained those who understand 
business, i.e. developers of the business tier.  
More information about data validation patterns can be found on the Internet. See also [ref4]. 
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Why is SystemException a RuntimeException? 
We do not want to clutter our method declarations with those exceptions. Public methods being part of the service contract, this 
contract should concentrate on what the service does, not how the service is implemented. SystemException-s are related to 
technical and therefore implementation issues. 
 
Since they are runtime exceptions, I could forget to handle them? 
Those exceptions should be handled only in certain application layers, designed to handle technical issues. Since they are related 
to technical problems, the layers that implement business logic will not know what to do with them anyway… 
The best place to handle them would be the ServiceFacadeLayer in the sample architecture presented earlier. Clear distribution 
of responsibilities between application layers together with code reviews should help in avoiding flaws. 

Why SQLException for example is a checked exception then? 
We could think that SQLException is related to technical issues, but it is not!  
The business domain of companies that provide JDBC drivers is data access and storage. As far as they are concerned, 
SQLException is part of their business commitment: to provide a standard way of accessing a relational data source, respecting 
the contract specified by the JDBC API. 
Put in the context of our banking application however, SQLException becomes a technical issue: our business commitment is to 
handle money, not data storage. This is where we can use exception wrapping. Therefore: 
SQLException is to JDBC driver what ApplicationException is to our application.  

What is considered as being a business related issue by one layer or one might not be considered as business related by 
higher application layers. The service contract operates between adjacent application layers. 
 
Why not inherit from Exception directly? 
By having a hierarchy of ApplicationException-s we clearly distinguish business related problems from others, as far as our 
application domain is concerned. This allows us to do some specific handling for all such problems, like for example 
internationalisation of error messages.  
By the way, all exceptions related to JDBC inherit from SQLException: 
 

 
Again, SQLException is to JDBC driver what the ApplicationException is to our application. 
Anyhow, you don’t need to call them ApplicationException-s. You could name them MyProjectBusinessRelatedException if you 
whish, the whole discussion remains unchanged. 
 
Is there an ambiguity between system and application exceptions? 
There can be a difficulty. An example could be VISAServiceUnavailabeException: As far as VISA Web service is concerned  
(on line payment service provider), this is an application exception. As far as AMAZON.com is concerned (online book store), 
this could be a system exception. 
But there is no ambiguity, just needs a bit of reflection in the context of a given application. Business analyst can help in that. 
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Other RuntimeException-s 
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Other checked exceptions 
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Putting It All Together 
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Technical considerations 
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Performance 
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Naming conventions 
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Coding tips 
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try{ 
    calculateInterests(...); 
    saveInterests(...); 
    return; 
} 
catch(SQLException){ 
    // do something 
} 
catch(InterestRateUnavailableException e){ 
    // do something 
} 
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try{ 
    calculateInterests(...); 
} 
catch(InterestRateUnavailableException e){ 
    // do something 
} 
try{ 
    saveInterests(...); 
} 
catch(SQLException){ 
    // do something 
} 
return; 
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try{ 
    // some code 
} 
catch(Exception){ 
    // do something 
} catch(RuntimeException){ 
    // do something 
} 
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try{ 
    // some code that throws an exception 
} 
finally{ 
    closeConnection(); 
    return; 
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try{ 
    // some code that throws an exception 
    return; 
} 
finally{ 
    closeConnection(); 
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public class MyException extends Exception{ 

 

    /** CONSTRUCTOR */ 

    public MyException(Exception rootCause){ 

        super(rootCause); 

        logger.error(rootException); 
    } 
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>> missing_file.txt 

toString9:��
����������-�

>> java.io.FileNotFoundException: missing_file.txt 
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Conclusion 
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