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The Whole Test

public void testAddItemQuantity_severalQuantity() throws Exception {
try {
// Setup Fixture
final int QUANTITY = 5;

Address billingAddress = new Address("1222 1st St SW", "Calgary", "Alberta", "T2N 2v2", "Canada");
Address shippingAddress = new Address("1333 1st St SW", "Calgary', "Alberta", "T2N 2V2", "Canada");

Customer customer = new Customer (99, "John", "Doe", new BigDecimal("30"), billingAddress,
shippingAddress);

Product product = new Product(88, "SomeWidget", new BigDecimal("19.99"));

Invoice invoice = new Invoice(customer);

// Exercise SUT

invoice.addItemQuantity(product, QUANTITY);

// Verify Outcome

List lineItems = invoice.getLineItems();
if (lineItems.size() == 1) {

LineItem actualLineItem = (Lineltem)lineItems.get(0);
assertEquals(invoice, actualLineItem.getInvoice());

assertEquals (product, actualLineItem.getProduct());

assertEquals (quantity, actualLineItem.getQuantity());

assertEquals (new BigDecimal("30"), actualLineItem.getPercentDiscount());
assertEquals(new BigDecimal("19.99"), actualLineItem.getUnitPrce());
assertEquals (new BigDecimal(“69.96"), actualLineItem.getExtendedPrice());

} else {
assertTrue(“Invoice should have exactly one line item’, false);
}
} finally {
deleteObject (expectedLineItem);
deleteObject (invoice);
deleteObject (product) ;
deleteObject (customer) ;

deleteObject (billingAddress);
deleteObject (shippingAddress);

¥
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Highlight

JPC
Sticky Note
Fond memories of UML

Do you understand all the relationships?

Actually the slides provided do not really test what this bullet says :-) 

JPC
Highlight

JPC
Sticky Note
some remarks:
- get(0)
- invoice and produce equality are needed
- 30 was the percent discount…
- was extended price set up? well, no… it's computed from the discount at 30% But this shows how the name 'extended price' is not the greatest



JPC
Sticky Note
this is the teardown section
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Verifying the Outcome
List lineItems = invoice.getLineItems();
if (lineItems.size() == 1) {
LineItem actualLineItem = (LineItem)lineItems.get(0);
assertEquals(invoice, actualLineItem.getInvoice());
assertEquals (product, actualLineItem.getProduct());
assertEquals(quantity, actualLineItem.getQuantity());

assertEquals (new BigDecimal("30"),
actualLineItem.getPercentDiscount());

assertEquals (new BigDecimal("19.99"),
actualLineItem.getUnitPrice());

assertEquals (new BigDecimal(“69.96"),
actualLineItem.getExtendedPrice());

} else {
assertTrue(“Invoice should have exactly one line item”,

false);
} Obtuse Assertion
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Use Better Assertion

List lineItems = invoice.getLineItems();

if (lineItems.size() == 1) {
LineItem actualLineItem = (LineItem)lineItems.get(0);
assertEquals(invoice, actualLineItem.getInvoice());
assertEquals (product, actualLineItem.getProduct());
assertEquals (quantity, actualLineItem.getQuantity());

assertEquals (new BigDecimal("30"),
actualLineItem.getPercentDiscount());

assertEquals (new BigDecimal("19.99"),
actualLineItem.getUnitPrice());

assertEquals (new BigDecimal(“69.96"),
actualLineItem.getExtendedPrice());

} else {
fail("invoice should have exactly one line item");

}}

Aug 16, 2007 ©2006, 2007 Gerard Meszaros TPS-C-6




xUnit Test Patterns and Smells ,j

Use Better Assertion S

List lineItems = invoice.getLineItems();

if (lineItems.size() == 1) {
LineItem actualLineItem = (LineItem)lineItems.get(0);
assertEquals(invoice, actualLineItem.getInvoice());
assertEquals (product, actualLineItem.getProduct());
assertEquals(quantity, actualLineItem.getQuantity());

assertEquals (new BigDecimal("30"),
actualLineItem.getPercentDiscount());

assertEquals (new BigDecimal("19.99"),
actualLineItem.getUnitPrice());

Hard-Wired
Test Data

assertEquals (new BigDecimal(“69.96"),
actualLineItem.getExtendedPrice());

} else {
fail ("invoice should have exactly one line item");

}}
Fragile Tests
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L]
Expected Object
List lineItems = invoice.getLineltems();
if (lineItems.size() == 1) {
LineItem actualLineItem = (LineItem)lineItems.get(0);

Lineltem expectedLineltem =
newLineItem(invoice, product, QUANTITY);

assertEquals (expectedLineItem.getInvoice(),
actualLineItem.getInvoice());

assertEquals (expectedLineItem.getProduct(),
actualLineItem.getProduct());

assertEquals (expectedLineItem.getQuantity(),
actualLineItem.getQuantity());

assertEquals (expectedLineItem.getPercentDiscount(),
actualLineItem.getPercentDiscount());

assertEquals (expectedLineItem.getUnitPrice(),
actualLineIltem.getUnitPrice());

assertEquals (expectedLineItem.getExtendedPrice(),
actualLineItem.getExtendedPrice());

} else {
fail("invoice should have exactly one line item");

3}
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Sticky Note
that's the pattern: build the expected object with the same invoice, product and quantity

JPC
Sticky Note
code smell vs behavior smell
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L]
Expected Object
List lineItems = invoice.getLineltems();
if (lineItems.size() == 1) {
LineItem actualLineItem = (LineItem)lineItems.get(0);

LineItem expectedLineItem = newLineItem(invoice, product,
QUANTITY, product.getPrice()*QUANTITY );

assertEquals (expectedLineItem.getInvoice(),
actualLineItem.getInvoice());

assertEquals (expectedLineItem.getProduct(),
actualLineItem.getProduct()); Verb Test

assertEquals (expectedLineltem.getQuantity (), cloose JBs
actualLineItem.getQuantity());

assertEquals (expectedLineItem.getPercentDiscount(),
actualLineltem.getPercentDiscount());

assertEquals (expectedLineItem.getUnitPrice(),
actualLineItem.getUnitPrice());

assertEquals (expectedLineItem.getExtendedPrice(),
actualLineItem.getExtendedPrice());

} else {
fail("invoice should have exactly one line item");
1}
Aug 16, 2007 ©2006, 2007 Gerard Meszaros TPS-C-9
xUnit Test Patterns and Smells .j

Introduce Custom Assert

List lineItems = invoice.getLineltems();

if (lineItems.size() == 1) {
LineItem actualLineItem = (LineItem)lineItems.get(0);
LineItem expectedLinelItem = newLineItem(invoice, product,

QUANTITY, product.getPrice()*QUANTITY );
assertLineItemsEqual (expectedLineItem, actualLineItem);

S

} else {

fail("invoice should have exactly one line item");
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Sticky Note
Now that's a key pattern for refactoring test code. Notice however that the implementation is not shown here and that you haven't really eliminated all these asserts… 
Another danger: setting this equality test to ignore some fields for some tests without realizing these fields could be relevant to other tests that may reuse the custom assertion...
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Introduce Custom AssertE

List lineItems = invoice.getLineItems();
if (lineItems.size() == 1) {
LineItem actualLineItem = (LineItem)lineItems.get(0);

LineItem expectedLineItem = newLineItem(invoice,
product, QUANTITY, product.getPrice()*QUANTITY );

assertLineItemsEqual (expectedLineltem, actualLineItem);
} else {

fail ("invoice should _have exactly one line item");

Conditional

Test Logic
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Replace’Conditional Logic with Guard Assertion

List lineItems = invoice.getLineltems();
assertEquals ("number of items",linelItems.size(),1); @
LineItem actualLineItem = (LineItem)lineItems.get(0);

LineItem expectedLineItem = newLineItem(invoice,
product, QUANTITY, product.getPrice()*QUANTITY );

assertLineItemsEqual (expectedLineltem, actualLineItem);
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Sticky Note
is this valid syntax?
is this an obtuse assertion…
a comment followed by a simpler assert would work better


JPC
Sticky Note
bad title… should be: notice test logic smell
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The Whole Test

public void testAddItemQuantity_severalQuantity () throws Exception {
try {
// Setup Fixture
final int QUANTITY = 5;

Address billingAddress = new Address("1222 1lst St SW", "Calgary", "Alberta", "T2N
2v2", "canada");

Address shippingAddress = new Address("1333 1lst St SW", "Calgary", "Alberta", "T2N
2v2", "Canada");

Customer customer = new Customer (99, "John", "Doe", new BigDecimal("30"),
billingAddress, shippingAddress);

Product product = new Product (88, "SomeWidget", new BigDecimal("19.99"));

Invoice invoice = new Invoice(customer);

// Exercise SUT

invoice.addItemQuantity(product, QUANTITY);

// Verify Outcome

List lineItems = invoice.getLineltems();

assertEquals("number of items",lineltems.size(),1);

LineItem actualLineItem = (LinelItem)linelItems.get(0);

LineItem expectedLineItem = newLineItem(invoice, product, QUANTITY);

assertLineItemsEqual (expectedLineItem, actualLineItem);

} finally {

deleteObject (expectedLineItem);

deleteObject (invoice);

deleteObject (product);

deleteObject (customer);

deleteObject(billingAddress);

Jnln&nnhj L(ch«i??i Add );
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The Smells Seen Thus Far (1)

* Obscure Test
— Test is hard to understand.

« Common Causes:
— Verbose Test
» So much test code that it obscures the test intent @
— Eager Test
» Several tests merged into one Test Metho@
— General Fixture
» Fixture contains objects irrelevant for this test
— Obtuse Assertion
» Using the wrong kind of assertion
— Hard-Coded Test Data

» Lots of “Magic Numbers” or Strings used when creating objects.

» More likely to result in unrepeatable tests @
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Sticky Note
was it the case here?

JPC
Sticky Note
was it the case here?

JPC
Sticky Note
or un-reusable?

JPC
Sticky Note
not in this example...
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The Patterns Used So Far
» Expected Objects

— Use AssertEquals on whole objects rather than comparing
individual fields
* Guard Assertions
— Remove conditional logic associated with avoiding assertions when
they would fail
» Custom Asserts
— Remove Test Code Duplication by factoring out common code
— Remove conditional logic associated with complex verification logic

=
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Expected Object

* Replace a series of assertEquals on individual
fields:

— assertEquals (expectedXvalue, actualPoint .getx() );
— assertEquals ( expectedYvalue, actualPoint .getY() );

» with a single assertion of the whole object:
— assertEquals (expectedPoint, actualPoint );

« Ways to construct the Expected Object:
— Point expectedPoint = new Point(17.0, 9.0)
Or:
— expectedPoint.setX( 17.0);
— expectedPoint.sety( 9.0); @
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Sticky Note
hum… do you understand what's stated here?

JPC
Sticky Note
yep… need a lot of get and set methods when testing… 
purpose of 1st assignment was to understand how much additional work JUnit forces you to do on legacy code
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Guard Assertion

Conditional Test Logic creates multiple
execution paths thru test:
if (actualCollection == null)

fail(“collection is null”); E]

else {
assertTrue( actualCollection.includes(expectedElement) );

}
This makes tests hard to verify.

Better to replace with a Guard Assertion:
assertNotNull( “collection is null”, actualCollection);
assertTrue( actualCollection.includes(expectedElement) );
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Custom Assertion

Remove duplicated assertion logic by creating
your own Assertion Methods to:

Improve readability
— Intent-revealing methods that verify expected outcome

Simplify troubleshooting

— Make xUnit failure reports easier to understand
Define test-specific equality

— Ignore “don’t care” fields when comparing objects @
— “Foreign Method” specific to testing

Can be defined using Extract Method
refactoring. @
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Sticky Note
indeed useful

JPC
Sticky Note
but remember my warning

JPC
Sticky Note
that's just a name for what you're doing..




