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"To me, legacy code is simply
code without tests."

— Michael C. Feathers, Working
Effectively with Legacy Code

EFFECTIVELY
WITH

LEGACY CODE

Michael C. Feathers




“Regardless of what we discover, we understand and truly believe

that everyone did the best job they could, given what they knew
at the time, their skills and abiljties, the resources available, and

the situation at hand.”

— Norm Kerth, Project Retrospectives: A Handbook for Team Review




What are tests? Why do we need them?

TESTING

| FIND YOUR LACK OF TESTS DISTURBING.







Test Types Comparison

o L nn

Simple —
Hard

End to End (E2E) —
Functional

Integration Slow Some Implementation Unit(s)

Feature,

Complex Slow Few Behavior Application




Pre-Launch
Separate Development
Environment
Version Control
CFCs
ColdFusion Framework
Documented Coding Standards

Peer Code Reviews




Properties of a Unit Test the art of

* Repeatable “NII III

- with examples in C# |
* Easy toimplement

P

* Relevant tomorrow

* Push button executable
* Runs quickly

* Consistent in results

° Full control of unit under test i

Michael Faatbery
Rokart C. Martin

* Fully isolated
| | F'ISTIT:

Roy OsSHEROVE

* Pinpoint cause of failures




Test Driven Development (TDD)
"Red, Green, Refactor”




But Wait!

| already have code written without tests!

How do | follow TDD when making changes to
my existing code?







Installing TestBox

f/f Install latest stable version
box install testbox

/f Install bleeding edge wversion
box install testboxgbe

Install with CommandBox
Download from ForgeBox and install manually unzipping file into /testbox folder

Clone GitHub repository
git clone git://github.com/ortus-solutions/testbox testbox

Can install to another folder by creating a mapping:
this.mappings[ "/testbox" ] = expandPath( "C:/frameworks/testbox/" )




Supported CFML Engines

O Features Business Explore Marketplace Pr

* ColdFusion9, 10, or Railo 4.1 last
supported on TestBox 2.3.0

Ortus-Solutions / TestBox

4> Code Pull requests 4 Projects 0 Insigh

* ColdFusion 11+ and Lucee 4.5+ Tags
currently supported

v2.7.0 ..

6 day
&y ago 0 e7acgel [Hzip [Eltargz

 Older versions are marked as releases
on GitHub

o dsaddle [f]zip [Eltargz

v2.5.0 -

May 17, 2017 .
on May o cabo722 [Hzip [Eltargz

v2.40 ..

Mov 17, 2016 .
on ey 0 g298sbd [Hzip [Eltargz

v2.3.0 -

Mar 10, 2016 .
eniviar o z21bébce [Hzip [Eltargz



4 model

Test Suites ! ore

ShoppingCart.cfc
Tests go in /tests folder A —p

Recommend to split tests by type into b testbox
unit, integration, and specs folders 4 tests

, _ , 4 ntegration
Mirror your site's structure in tests

folders R
4 store
Mirror your objects using same name ShoppingCartTest.cfc
followed by the Test suffix b specs
Copy \testbox\test-browser\index.cfm to 4 unit
/tests and change rootMapping to 4 model
“\tests\” 4 store

ShoppingCartTest.cfc

rootMapplng /testbox/tests/specs Sho p I::.in gl,‘:a rnTestNew.cfc

index.cfm



-xtend the TestBox Framework

shoppingCartTest.cic @




Lite Cycle Methods

1 name="beforeTests"” access="public” returntype="void"

1 name="aftterTests" access="public” returntype="void"

1 name="setup” access="public” returntype="void"
ment name="currentMethod” type="string"” required="true"

1 name="tearDown” access="public” returntype="void"

ment name="currentMethod” type="string"” required=




setup() example

name="setup” access " returntype="
name="currentMethod

type="string” required="true"

.shoppingCart = nodel.store.ShoppingCart()




Unit Test Design Pattern

name="testMethodName WhenScenario” access=’ " returntype="

scenario = "setup the scenario”

results = component.unit({ scenario )

$assert.isTrue( results )




cf ShoppingCart.cfc X

name="addToCart” access="public” returnType="boolean”

ient name="itemID" type="numeric"” required="true"
ient name="gquantity” type="numeric” required="false" default=©

arguments.gquantity gt @ ? tr

cf ShoppingCart.cfc cf ShoppingCariTest.cfc X

1 name="testAddToCart_oneltem” access="public” returntype="void”
rar scenario = {

itemID = 42,

quantity = 1

rar results = shoppingCart.addToCart( argumentCollection=scenario )

set $assert.isTrue( results )




cf ShoppingCart.cfc X

name="addToCart” access="public” returnType="boolean”

ient name="itemID" type="numeric"” required="true"
ient name="gquantity” type="numeric” required="false" default=©

arguments.gquantity gt @ ? tr

cf ShoppingCart.cfc

—ffunction wblic" returntype="voic
o i sar scenario = {

quantity = @

rar results = shoppingCart.addToCart( argumentCollection=scenario )

et $assert.isFalse( results )




Assertions

Sassert.isTrue( actual )
Sassert.isFalse( actual)

Sassert.isEqual( expected, actual )
Sassert.isNotEqual( expected, actual )

Sassert.null( actual )
Sassert.notNull( actual )

Sassert.typeOf( “type”, actual )
Sassert.notTypeOf( “type”, actual )

Sassert.instanceOf( “type”, actual )
Sassert.notInstanceOf( “type”, actual )

Sassert.isGT( actual, target )
Sassert.isGTE( actual, target )
Sassert.isLT( actual, target )
Sassert.isLTE( actual, target )

Sassert.isEmpty( actual )
Sassert.isNotEmpty( actual )

Sassert.lengthOf( actual, length )
Sassert.notLengthOf( actual, length)

Sassert.key( actual, key )
Sassert.notKey( actual, key )

& many more




ShoppingCartTest.cfc X

name="testAddToCart skip” access= returntype=" " skip

name="testAddToCart fail” access
$assert.isEqual( "expected”™, "actual”™ )

returntype="

name="testAddToCart_error” access=" " returntype="
results = shoppingCart.addToCart()




ShoppingCart.cfc shoppingCartTest.cfc X

1 name="testAddToCart manyItems"” access="public” returnType="void"
rar scenario = setupScenario( itemID=42, quatntity=3 )

rar results = shoppingCart.addToCart( argumentCollection=scenario )
“fset $assert.isTrue( results )
1 name="setupScenario” access="private” returnType="struct”

ment name="itemID" type="numeric” required="true"
ment name="quantity"” type="numeric” required="false" default=0

furn {
itemID = arguments.itemID,
quantity = arguments.quantity




lest Runners

-

RSNy =>™)
/ |-_“'| Pass: 3 Fail: 1 Errors: 1 b 4 \D m

< O |IEI12?.{1.[].l:52139;’te5t5;‘unitfmc::--::ielfst-::-re,f'Shn:uppingCartTEST.cfc?’metIu:-d:runFlemnte {‘r| T O O ¢

TestBox vZ.6.0+156 Filter Bundles

Global stats (22 ms)

| Run All | | Debug |

[ Bundles/suites/5pecs: 1/1/6 ] [ Pass: 3 ] [ Failures: 1 ] [ Errors: 1 ] [ Skipped: 1 ] [ Reset ]

tests.unit.model.store. shoppingCartTest (20 ms)
[ suites/specs: 16 ] [ Pass: 3 ] [ Failures: 1 ] [ Errors: 1 ] [ Skipped: 1 ] [ Reset ]

+tests.umit.mode] . store. ShoppingCartTest (20 ms)
testaddToCart_manyItems (1 ms)

testaddToCart_error (10 ms) - The parameter itemID to function addToCart is required but was not passed im.
testaddToCart_noItem (0 ms)

testaddToCart_fail (8 ms) - Expected [expected] but received [actual]
testAaddToCart_oneltem (1 ms)




Isolating Dependencies

ShoppingCart.cfc X

1 name="saveCart” access="public” returnType="void"

ment name="itemID” type="numeric” required="true"
rgument name="gquantity"” type="numeric” required="false"” default=8

rar qReadCart = queryNew( "" )

name="gReadCart” datasource="dsn"
T itemID
shoppingCart

E itemID = <cfqueryparam

cfsgltype="interger” wvalue="#arguments.itemID#"

if gReadCart.recordCount eq 8
“tset createCart{ argumentCollection=argumen




Refactoring

“...1s a disciplined technique for restructuring an existing body
of code, altering its internal structure without changing its
external behavior”

— Martin Fowler, refactoring.com




Refactoring Example

* gqReadCart = queryNew( "" )

name="gReadCart” datasource="dsn"

CT itemID

shoppingCart

WHERE itemID = <cfqueryparam ctsqltype="interger” wvalue="#arguments.itemID#"

_FI

1 name="readCart” access="private” returnType="quer

o ]

rgument name="itemID” type="numeric” required="true
rar gReadCart = queryNew( "" )

name="gReadCart"

CT itemID

shoppingCart

WHERE —fqueryparam cfsqltype="integer

_*I

value="#arguments

“freturn gReadCart




Refactoring Example Continued

ShoppingCartNew.cfc X

“fset var results = {

action = .
readCart = readCart( itemID=arguments.itemID )

tset results.itemID = results.readCart.itemID
- val( results.readCart.itemID ) eq ©
“fset results.itemID = createCart( argumentCollection=arguments )

»t pesults.action = "create”

=t updateCart( argumentCollection=arguments )
=t pesults.action = "update”




Test Doubles

Test Stub
Mock Object
Test Spy
Fake Object
Dummy Object




Test Double Example

-set var scenario = {
itemID = 99,
quantity = 1

sar readCart = querySim{ "itemID
=T shoppingCart.$( method="readCart”, returns=readCart )
=T shoppingCart.$( method="createCart”, returns=scenario.itemID )
sar results = shoppingCart.saveCart( argumentCollection=scenario )
=t $assert.key( results, "action™ )
=T $assert.iskEqual( “"create”, results.action )

=T $assert.key( results, "itemID” )
=T $assert.isEqual( scenario.itemID, results.itemID )




Properties of Unit Tests

Repeatable
Easy to implement
Relevant tomorrow

Push button executable

Runs quickly
Consistent in results
Full control of unit under test

-ully isolated

Pinpoint cause of failures

Unit Test Definition

“A unit test is an automated piece of
code that invokes the unit of work
being tested, and then checks some
assumptions about a single end
result of that unit. A unit test is
almost always written using a unit
testing framework. It can be written
easily and runs quickly. It's
trustworthy, readable, and
maintainable. It's consistent in its
results as long as production code
hasn't changed.”



“Integration testing [as] testing a unit of work without having full
control over all of it and using one or more of its real
dependencies, such as time, network, database, threads, random
number generators, and so on.”

— Roy Osherove, The Art of Unit Testing




returntype="vc

error =
guantity = 99
results = false

-

action="begin”
gInsertShoppingCart = queryNew( "" )

)

result="gInsertShoppingCart” datasource="dsn"
nts.quantity#”

.=T 0 shoppingCart ( quantity )
F cfsgqltype="integer” value="#argume

ALUES {

— 1 B
LE | Bl

t makePublic( shoppingCart, “readCart™ )
shoppingCart.readCart( itemID=qInsertShoppingCart.GENERATEDKEY )

et results =

type="any"
debug( cfcatch

~fset error = t

action="rollback"”

ctset $assert.isFalse( error )}
fset $assert.isTrue( results )




C O ‘@12?.G.D.1:52139fte5t5firltEgrati:::n,-“mc&cleI,-’stc:re,-“ShnppingCar‘tTest.r:fc?metth=runRemme {‘r| T O O ¢

TestBox w2.E.0+156

Filter Bundles...

Global stats (51 ms)

| Run All | | Debug |

[ Bundles/suites/Specs: 1/1/1 ] [ Pass: 0 ] [ Failures: 1 ] [ Errors: 0 ] [ sSkipped: 0 ] [ Reset ]

tests. integration. model.store. shoppingCartTest (47 ms)
[ suwites/Sspecs: 1/1 ] [ Pass: 0 ] [ Failures: 1 ] [ Errors: © ] [ Skipped: © ] [ Reset ]

+5hopping Cart Imtegration Tests (47 ms)
testReadCart (47 ms) - Expected [true] to be Talse
tests. integration. model. store.shoppingcarttest_cfcich. udficall ( /tests Aintegration/model /store/ShoppingCartTest. cfic: 44)
42: «<fcftransactioms
43
44: «cfset fassert.isFalse( error )>
45: «<Cfset Sassert.isTrue( results =
46: </cffunctiomn-

Debug Stream

The following data was collected in order as wour tests ran via the debugi) method:

testReadCart

_
-




Do’s
* Never make a change to code until
you have a working unit test.

* Testall logic branches including
conditionals, loops, calculations, or
any other decision making code.

* Inan MVC framework, you only write
tests for your Model, this is where all
your logic and external dependencies
should go. Your handler should be
brain dead and contain zero logic

Don’ts

* Chaining methods AKA “Train Wrecks”
getThis().getThat().getAnotherThing()
they violate the Law of Demeter

* Changing persistent data
* Running slow

* Tests depending or affecting other tests




Homework

* querySim()
° runners

° reporting
° annotations

* custom assertions

* mockbox

Behavior Driven Development (BDD)
* |IDE Integration

CF Builder, Sublime, and VS Code

Automated Builds

e Test Doubles Continuous Integration

* Asynchronous Tests Code Metrics




Summary

* Refactor your Legacy Code using Tests ¢ Isolate your dependencies in your
code and use Test Doubles in your

* Focus on Unit Testing and add
tests

Integration and E2E tests as needed
* Refactoring is restructuring code

* Write Unit Tests using properties and . . :
& Prop without changing its external behavior

definition

* TDD - Always write your tests before
writing new code or touching existing
code

* Use a Testing Framework like TestBox




Thank You!
Ed Bartram

Web: edbartram.com
Slack: edbartram
GitHub: edbartram
Twitter: @edbartram

LinkedIn: in/edbartram
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