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Value objects



final class Name {

   private $lastName;

   private $firstName;

   private $insertion;

   public function __construct(string $lastName, string $firstName, string $insertion) {

       $this->lastName = $lastName;

       $this->firstName = $firstName;

       $this->insertion = $insertion;

       $this->nameMustHaveLastName();

   }

   private function nameMustHaveLastName(): void {

       if (!$this->lastName) {

           throw InvalidName::becauseLastNameIsMissing();

       }

   }

   public function getLastName(): string { /**/ }

   public function getFirstName(): string { /**/ }

   public function getInsertion(): string { /**/ }

}



final class EmailAddress {

   private $emailAddress;

   public function __construct(string $emailAddress) {

       $this->emailAddress = $emailAddress;

       $this->emailAddressMustBeAnActualEmailAddress();

   }

   private function emailAddressMustBeAnActualEmailAddress(): void {

       if (!filter_var($this->emailAddress, FILTER_VALIDATE_EMAIL)) {

           throw InvalidEmailAddress::becauseThisIsNotAnEmailAddress();

       }

   }

   public function asString(): string {

       return $this->emailAddress;

   }

}



Value objects
● Express a value
● Define allowed values
● Are immutable
● Are easy to test



Entities



final class Attendee {

   private $id;

   private $name;

   private $emailAddress;

   public function __construct(Uuid $id, Name $name, EmailAddress $emailAddress) {

       $this->id = $id;

       $this->name = $name;

       $this->emailAddress = $emailAddress;

   }

   public function getId(): Uuid { /**/ }

   public function getName(): Name { /**/ }

   public function setName(Name $name): Attendee { /**/ }

   public function getEmailAddress(): EmailAddress { /**/ }

   public function setEmailAddress(EmailAddress $emailAddress): Attendee {

       $this->emailAddress = $emailAddress;

       return $this;

   }

}



Entities
● Have identity
● Are more than their attributes
● Evolve over time
● Are slightly harder to test



Services



final class Registration {

   private $repository;

   public function __construct(AttendeeRepository $repository) {

       $this->repository = $repository;

   }

   public function registerNew(Attendee $attendee): void {

       $this->emailAddressMustBeUnique($attendee->getEmailAddress());

       $this->repository->add($attendee);

   }

   private function emailAddressMustBeUnique(EmailAddress $emailAddress): void {

       try {

           $this->repository->findByEmailAddress($emailAddress);

       } catch (AttendeeNotFound $e) {

           return;

       }

       throw RegistrationFailed::becauseEmailAddressIsNotUnique();

   }

}



Services
● Have no identity or attributes

(Are not a “thing”)
● Tackle cross-concern operations
● Are harder to test



Repositories



Repositories
● Are a collection of (almost) all 

objects of a type
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final class Address



final class BicycleService



final class StreetAddress



final class Investment
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final class Meeting {

   private $meetingId;

   private $title;

   private $description;

   private $code;

   private $startDate;

   private $endDate;

   private $startTime;

   private $endTime;

   private $isPublished;

   private $subTitle;

   private $program;

   public function __construct(Uuid $meetingId, string $title, string $description, string

       $code, string $startDate, string $endDate, string $startTime, string $endTime, bool

       $isPublished, string $subTitle, array $program) {

       $this->meetingId = $meetingId;

       $this->title = $title;

       // ...

   }

}



new Meeting(

   Uuid::generate(), 'DevDays Vilnius 2018', '...', '#K100',

   '2018-05-22', '2018-05-24', '09:00', '18:00', false,

   'Software Development Conference Created for Developers, by Developers',

   [

       [

           'date' => '2018-05-23',

           'startTime' => '15:55',

           'endTime' => '16:40',

           'title' => 'Technically DDD',

           'room' => 'Hall 1',

       ],

       [

           'date' => '2018-05-23',

           'startTime' => '16:45',

           'endTime' => '17:30',

           'title' => 'Closing Keynote',

           'room' => 'Hall 1',

       ],

   ]

);



Meetings cannot end before they start



The Approach™
1. Implement in Entity
2. Extract Value Object
3. Refactor Value Object



final class Meeting {

   public function __construct(/**/) {

       // ..

       $this->meetingCannotEndBeforeStart();

   }

   private function meetingCannotEndBeforeStart(): void {

       if ($this->startDate < $this->endDate) {

           return;

       }

       if ($this->startDate > $this->endDate) {

           throw InvalidMeeting::becauseMeetingEndsBeforeStarting();

       }

       if ($this->startTime > $this->endTime) {

           throw InvalidMeeting::becauseMeetingEndsBeforeStarting();

       }

   }

}



final class Meeting {

   private $meetingId;

   private $title;

   private $description;

   private $code;

   private $duration;

   private $isPublished;

   private $subTitle;

   private $program;

   public function __construct(Uuid $meetingId, string $title, string $description, string

       $code, MeetingDuration $duration, bool $isPublished, string $subTitle, array $program) {

       $this->meetingId = $meetingId;

       $this->title = $title;

       $this->description = $description;

       $this->code = $code;

       $this->duration = $duration;

       $this->isPublished = $isPublished;

       $this->subTitle = $subTitle;

       $this->program = $program;

   }

}



final class MeetingDuration {

   public function __construct(string $startDate, string $endDate, string $startTime, string

       $endTime) {

       $this->startDate = $startDate;

       $this->endDate = $endDate;

       $this->startTime = $startTime;

       $this->endTime = $endTime;

       $this->meetingCannotEndBeforeStart();

   }

   private function meetingCannotEndBeforeStart(): void {

       if ($this->startDate < $this->endDate) {

           return;

       }

       if ($this->startDate > $this->endDate) {

           throw InvalidMeetingDuration::becauseDurationEndsBeforeStarting();

       }

       if ($this->startTime > $this->endTime) {

           throw InvalidMeetingDuration::becauseDurationEndsBeforeStarting();

       }

   }

}



final class MeetingDuration {

   private $start;

   private $end;

   public function __construct(DateTimeImmutable $start, DateTimeImmutable $end) {

       $this->start = $start;

       $this->end = $end;

       $this->meetingCannotEndBeforeStart();

   }

   private function meetingCannotEndBeforeStart(): void {

       if ($this->start > $this->end) {

           throw InvalidMeetingDuration::becauseDurationEndsBeforeStarting();

       }

   }

}



new Meeting(

   Uuid::generate(), 'DevDays Vilnius 2018', '...', '#K100',

   new MeetingDuration(

       new DateTimeImmutable('2018-05-22' . ' ' . '09:00'),

       new DateTimeImmutable('2018-05-24' . ' ' . '18:00')

   ), false, 'Software Development Conference Created for Developers, by Developers',

   [

       [

           'date' => '2018-05-23',

           'startTime' => '15:55',

           'endTime' => '16:40',

           'title' => 'Technically DDD',

           'room' => 'Hall 1',

       ],

       [

           'date' => '2018-05-23',

           'startTime' => '16:45',

           'endTime' => '17:30',

           'title' => 'Closing Keynote',

           'room' => 'Hall 1',

       ], // ..
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Program slots cannot occur in the same 
room at the same time



[

   [

       'date' => '2018-05-23',

       'startTime' => '15:55',

       'endTime' => '16:40',

       'title' => 'Technically DDD',

       'room' => 'Hall 1',

   ],

   [

       'date' => '2018-05-23',

       'startTime' => '16:45',

       'endTime' => '17:30',

       'title' => 'Closing Keynote',

       'room' => 'Hall 1',

   ],

]



private function programSlotsCannotOccurInTheSameRoomAtTheSameTime(): void {

   foreach ($this->program as $index => $slot) {

       foreach (array_slice($this->program, $index + 1) as $comparison) {

           if ($slot['room'] !== $comparison['room']) {

               continue;

           }

           if ($slot['date'] !== $comparison['date']) {

               continue;

           }

           if ($slot['startTime'] >= $comparison['endTime']) {

               continue;

           }

           if ($slot['endTime'] <= $comparison['startTime']) {

               continue;

           }

           throw InvalidProgram::becauseProgramSlotsOverlap();

       }

   }

}



final class Meeting {

   private $meetingId;

   private $title;

   private $description;

   private $code;

   private $duration;

   private $isPublished;

   private $subTitle;

   private $program;

   public function __construct(Uuid $meetingId, string $title, string $description, string

       $code, MeetingDuration $duration, bool $isPublished, string $subTitle, Program $program){

       $this->meetingId = $meetingId;

       $this->title = $title;

       $this->description = $description;

       $this->code = $code;

       $this->duration = $duration;

       $this->isPublished = $isPublished;

       $this->subTitle = $subTitle;

       $this->program = $program;

   }

}



final class Program {

   // ..

   private function programSlotsCannotOccurInTheSameRoomAtTheSameTime(): void {

       foreach ($this->program as $index => $slot) {

           foreach (array_slice($this->program, $index + 1) as $comparison) {

               if ($slot['room'] !== $comparison['room']) {

                   continue;

               }

               if ($slot['date'] !== $comparison['date']) {

                   continue;

               }

               if ($slot['startTime'] >= $comparison['endTime']) {

                   continue;

               }

               if ($slot['endTime'] <= $comparison['startTime']) {

                   continue;

               }

               throw InvalidProgram::becauseProgramSlotsOverlap();

           }

       }

   } // ..



final class Program {

   private $program;

   /** @param Slot[] $program */

   public function __construct(array $program) {

       $this->program = $program;

       $this->programSlotsCannotOccurInTheSameRoomAtTheSameTime();

   }

   private function programSlotsCannotOccurInTheSameRoomAtTheSameTime(): void {

       foreach ($this->program as $index => $thisSlot) {

           foreach (array_slice($this->program, $index + 1) as $thatSlot) {

               if ($thisSlot->overlapsWith($thatSlot)) {

                   throw InvalidProgram::becauseProgramSlotsOverlap();

               }

           }

       }

   }

}



final class Slot {

   private $duration;

   private $title;

   private $room;

   public function __construct(MeetingDuration $duration, string $title, string $room) {

       $this->duration = $duration;

       $this->title = $title;

       $this->room = $room;

   }

   public function overlapsWith(Slot $that): bool {

       return $this->room === $that->room

           && $this->duration->overlapsWith($that->duration);

   }

}



final class MeetingDuration {

   private $start;

   private $end;

   public function __construct(DateTimeImmutable $start, DateTimeImmutable $end) { /**/ }

   private function meetingCannotEndBeforeStart(): void { /**/ }

   public function overlapsWith(MeetingDuration $that): bool {

       return $this->start >= $that->start && $this->start <= $that->end

           || $this->end >= $that->start && $this->end <= $that->end

           || $that->start >= $this->start && $that->start <= $this->end

           || $that->end >= $this->start && $that->end <= $this->end;

   }

}



final class MeetingDuration {

   private $start;

   private $end;

   public function __construct(DateTimeImmutable $start, DateTimeImmutable $end) { /**/ }

   private function meetingCannotEndBeforeStart(): void { /**/ }

   public function overlapsWith(MeetingDuration $that): bool {

       return $that->contains($this->start) || $that->contains($this->end)

           || $this->contains($that->start) || $this->contains($that->end);

   }

   private function contains(DateTimeImmutable $date): bool {

       return $date >= $this->start && $date <= $this->end;

   }

}



final class MeetingDuration {

   private $start;

   private $end;

   public function __construct(DateTimeImmutable $start, DateTimeImmutable $end) { /**/ }

   private function meetingCannotEndBeforeStart(): void { /**/ }

   public function overlapsWith(MeetingDuration $that): bool {

       return !($this->start > $that->end || $that->start > $this->end);

   }

}



final class MeetingDuration {

   private $start;

   private $end;

   public function __construct(DateTimeImmutable $start, DateTimeImmutable $end) { /**/ }

   private function meetingCannotEndBeforeStart(): void { /**/ }

   public function overlapsWith(MeetingDuration $that): bool {

       return !$this->before($that) && !$that->before($this);

   }

   private function before(MeetingDuration $that): bool {

       return $that->start > $this->end;

   }

}



   [

       'date' => '2018-05-23',

       'startTime' => '15:55',

       'endTime' => '16:40',

       'title' => 'Technically DDD',

       'room' => 'Hall 1',

   ],

   private function before(MeetingDuration $that): bool {

       return $that->start > $this->end;

   }



final class SlotDuration {

   private $start;

   private $end;

   public function __construct(DateTimeImmutable $start, DateTimeImmutable $end) { /**/ }

   private function slotCannotEndBeforeStart(): void { /**/ }

   private function slotMustStartAndEndOnTheSameDay(): void {

       if ($this->start->diff($this->end)->days >= 1) {

           throw InvalidSlotDuration::becauseSlotEndsOnDifferentDay();

       }

   }

   public function overlapsWith(SlotDuration $that): bool {

       return !$this->before($that) && !$that->before($this);

   }

   private function before(SlotDuration $that): bool {

       return $that->start >= $this->end;

   }

}



new Meeting(

   Uuid::generate(), 'DevDays Vilnius 2018', '...', '#K100',

   '2018-05-22', '2018-05-24', '09:00', '18:00', false,

   'Software Development Conference Created for Developers, by Developers',

   [

       [

           'date' => '2018-05-23',

           'startTime' => '15:55',

           'endTime' => '16:40',

           'title' => 'Technically DDD',

           'room' => 'Hall 1',

       ],

       [

           'date' => '2018-05-23',

           'startTime' => '16:45',

           'endTime' => '17:30',

           'title' => 'Closing Keynote',

           'room' => 'Hall 1',

       ],

   ]

);



new Meeting(

   Uuid::generate(), 'DevDays Vilnius 2018', '...', '#K100',

   new MeetingDuration(

       new DateTimeImmutable('2018-05-22' . ' ' . '09:00'),

       new DateTimeImmutable('2018-05-24' . ' ' . '18:00')

   ), false, 'Software Development Conference Created for Developers, by Developers',

   new Program([

       new Slot(

           new SlotDuration(

               new DateTimeImmutable('2018-05-23' . ' ' . '15:55'),

               new DateTimeImmutable('2018-05-23' . ' ' . '16:40')

           ),

           'Technically DDD', 'Hall 1'

       ),

       new Slot(

           new SlotDuration(

               new DateTimeImmutable('2018-05-23' . ' ' . '16:45'),

               new DateTimeImmutable('2018-05-23' . ' ' . '17:30')

           ),

           'Closing Keynote', 'Hall 1'

       ),

   ]) // ..
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