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Data In, Data Out




access global state

modify input

change the world







Testable

Fasier to understand




Password password;
Email email;

private boolean invalidPassword() {
return !password.contains(email);

¥



private boolean invalidPassword(
Password password,

Email email) {
return !password.contains(email);



(Email, Password) -> boolean












the flow of data
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Encapsulation




Isolation







Response createAccount(UserDbService svc,
Request req,
Config cfg) {

Account acc = constructAccount(..)
AccountInsertResult r = svc.insert(acc)
return respond(r) ;

¥




Response createAccount(
Function<Account, AccountInsertResult> svc,
Request req,
Config cfg) {

Account acc = constructAccount(..)
AccountInsertResult r = svc.apply(acc)
return respond(r) ;

¥




Specific Typing




.
he beginning of wisdom is to call

things by their right names.
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Java

public Customer(FirstName name, EmailAddress em)

public class FirstName {
public final String stringValue;

public FirstName(final String value) {
this.stringValue = value;

¥

oublic String toString() {...}
oublic boolean equals() {...}
oublic int hashCode() {...}




Scala

case class FirstName(value : String)

val friend = FirstName(“Simon”)



Scala

type FirstName = String

val friend: FirstName = “Simon”
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thinking

expressiveness
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time => (Cost
time => Volume

(Volume, Cost) => Expenditure

time => Expenditure
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Account => AccountInsertResult



Account =>

Either[AccountCreationFailure,
AccountInserted]



Account =>

Either[AccountCreationFailure,
AccountInserted]



Frrors are data too
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access global state

modify input

change the world




0000

access global state

modify input

change the world

interrupt execution flow



Account =>

Either[AccountCreationFailure,
AccountInserted ]



this talk is brought to you by... the Option type!

Option<T>




FSharpOption<T>
Optional<T>

... because null is not a valid object reference.



Verbs Are People Too







Java

class Inflation implements FunctionOverTime

{
public float valueAt(int t) {

return // some calculated value;



Java

class Variable implements FunctionOverTime

1

private final Function<Int, Double> vals;

public float valueAt(int t) {
return vals.apply(t);



Java

Variable inflation =

inflation.valueAt(3);

new Variable(
“Cost Inflation”,

) ;



Java 6

Variable inflation = new Variable(“Inflation”,

new Function<Integer, Double>() {
@Override

public Double apply(Integer input)
{

return

}
1)
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withTransaction( )




Response r = createAccount(
(acc) -> userDB.1insertAccount(acc),
req,

cfg);



Response r = createAccount(
acc ->
withTransaction(userDB.insertAccount(acc)),
req,

cfg);



Response r = createAccount(
acc ->
retrying(
withTransaction(userDB.insertAccount(acc))),
req,

cfg);



retrying/( )




l[dempotence




onClick()  (release ()




Immutability




String

Effective Java
Fffective C#




Scala

// Immutable
2 // mutable

var n



-

// 1mmutable
Llet mutable n = 2 // mutable
n = 4 // fTalse
n <- 4 // destructive update



Concurrency

fewer possibilities




Java: easy

public class Address {
public String city;

public Address(String city) {
this.city = city
}



Java: defensive copy

private final ImmutablelList<Phone> phones;

public Customer (Iterable<Phone> phones) {
this.phones = ImmutablelList.copyOf(phones);

¥




Java: copy on moad

public Customer addPhone(Phone newPhone) {
ITterable<Phone> morePhones =
ImmutablelList.builder ()
.addAll (phones)
.add (newPhone) .build() ;
return new Customer (morePhones);




F#: copy on mod

member this.AddPhone (newPhone : Phone) {
new Customer (newPhone :: phones)

¥



fruit

Vo
wir

fruit.add(tomato)




persistent data structure



persistent data structure




C#: shallow copy

public Customer AddPhone(Phone newPhone) {
TEnumerable<Phone> morePhones =
// create list

return new Customer (morePhones,
name,
address,
birthday ,
cousins) ;






this talk is brought to you by... the Tuple type!
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new Tuple<string,int>(“You win!”, 1000000)



When one return value is not enough!



Declarative Style




say what you're doing,

not how you're doing it
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| Never tell people how to do things. Tell them what
~ to do and they will surprise you with their ingenuity. |
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select ROLE_NAME,
UPDATE_DATE

from USER ROLES
where USER ID = :userlId



readable code

only the essentials
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Java

public List<String> findBugReports(List<String> Llines)

{
List<String> output = new LinkedList();

for(String s : lines) {

1 ( ) {
output.add(s);

¥

return output;



familiar 1= readable




Java

lines.stream()
.filter(s -> s.startswWith(“BUG”))
.collect(Collectors.tolList)



Java

lines.stream() .parallel ()
.filter(s -> s.startsWith(“BUG”))
.collect(Collectors.tolList)



C#

lines.Where(s => s.StartswWith(“BUG”)).TolL1ist



Lazy Evaluation




delay evaluation until the last
responsible moment




save work

let go of when




separate what to do
from when to stop



Java

int bugCount = 0;

String nextlLine = file.readlLine();

while (bugCount < 40) {
1f (nextLine.startsWith("BUG™)) {

tring[] words = nextLine.split(" ™);
report("Saw "+words[@]+" on "+words[1]);
bugCount++;

}
waitUntilFi1leHasMoreData(file);

nextLine = file.readlLine();




Java 6

for (String s :
FluentIterable.of(new RandomFilelIterable(br))
.F1lter(STARTS_WITH_BUG_PREDICATE)
.transform(TRANSFORM_BUG_FUNCTION)
.1limit(40)
.asImmutablelList()) {
report(s);







Data In, Data Out
Specific Typing

Verbs Are People Too

Immutability

Declarative Style

Lazy Evaluation




| promise not to exclude
from consideration any idea
based on its source, but to consider ideas
across schools and heritages
in order to find the ones that best suit the
current situation.
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