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class Organization ...
private static Map instances = new HashMap();
private String name;
void register () {

instances.put(name, this);
}
static void clearRegistry() {

instances = new HashMap();
}
static Organization get(String name) {

return (Organization) instances.get(name);
}
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class Organization ...

private Organization parent;
Organization (String name, Organization parent) {

this.name = name;
this.parent = parent;

}
Organization getParent() {

return parent;
}
Set getChildren() {

Set result = new HashSet();
Iterator it = instances.values().iterator();
while (it.hasNext()) {

Organization org = (Organization) it.next();
if (org.getParent() != null)

if (org.getParent().equals(this)) result.add(org);
}
return result;

}
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public Set getAncestors() {
Set result = new HashSet();
if (parent != null) {

result.add(parent);
result.addAll(parent.getAncestors());

}
return result;

}

public Set getDescendents() {
Set result = new HashSet();
result.addAll(getChildren());
Iterator it = getChildren().iterator();
while (it.hasNext()) {

Organization each = (Organization) it.next();
result.addAll(each.getDescendents());

}
return result;

}

public Set getSiblings() {
Set result = new HashSet();
result = getParent().getChildren();
result.remove(this);
return result;

}
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void setParent(Organization arg) {
assertValidParent(arg);
parent = arg;

}
void assertValidParent (Organization parent) {

if (parent != null)
Assert.isFalse(parent.getAncestors().contains(this));

}
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class Division extends Organization ...
void assertValidParent (Organization parent) {

Assert.isTrue(parent instanceof Company);
super.assertValidParent(parent);
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class Division...
Division (String name, Company parent) {

super(name, parent);
}

��

�
� 
��� ��	���
� �

� 
�	 ������	� �� ���	 �������� �� �	
 �
 ����
 ��� 
		�


� �	���	 
�	 ����
���
��
�� ������	� �
� ��
 ���������
	 ������	�� �
�� �
 
�	 ��� 


��	��



��
��������	�������	����

����� � ��	�
 �� �
� �� ����	���� ����� ���� � ������

����� ��	 
�� ���
 ���� �� ������������ ������ ������	��� ���
 ��� ������� �� ��� �����


���� ��	� ��� ���
 ��
����� ��� ����� 
�������� ��
 ��� ������ ����� ���	� ��� 	��

�� 
������ �� ����� ����	����� �	������� ���� �� ��� � ������
����� �� ���� ��� ������ ��

���� � ����
 	��� ��� ����	����� �	������ �� ��� ������ 	����� ����� �� � �������� �����

��
��

������ �� 	
��
������� ���� �� � 
�
�� ��� �� �� ���
� !��
 ��� ������������� ����������� ��

��	�
 ��� ���� ����� ������������ ��� �� ����	����� �	������� �� ��� 
	���������� �� "�

�	� ��� �
���
�������� ����	�� ���� ��� �	������ �� ��������� #�	 ���
 � ����
� �	� �

�	�� ��	�
 ��
����� ��	 ���	�
 ��� �� ��� �������

$ 
�
�� ���� ���� � ���������� �� ���� �� ����������� ����������� �� �� !��	��

%�"& �'���� �����(� �� ����
��
 �)* ��� �� ���� ����� �� � ������ ����� �+���
���


� �� ������ ���� ������ �� �� ����������� ����������� �� ������	�� ��� ���� 	� �����

���� ��	 ���� ��
� ���
 �� ��
������� �� ��(� � ���
� �+��������

��
 ��� �� ���!��������

������ �	
� ����������� �

�������� 
�� ��������

Organization

parent

chi ldren

✻

1 {hierarchy}

Currency

✻1

account ing currency
´aggregat ingª



��
���� �� �	� 
�

� ���� ���	 
����
� ����	 ����
���� ���� ��� ��
� �� ���
�
���� 	�
����
�� ��� ���

���	���� �� �	� �	 ������
 � ������ �� � ����� ��
 � 
�
��� 	����� ������ ��� ��� �����

�
��� �� 	�� ���� �	 	����	 ���� ����������� �����
��� �
��� ��� ��� 
�
��� 

�����	 �

������� ����� �	 ���
��� �� � ����� ��� 	��	������ ������	 �� ��� 
�
��� �� ���

������ �����
�� ���� ��� 	��� ������ ���� �����	 ��� ����������� �����
��� �
��� 

!� ���
	� ���	 ���� ���� ��
� ���� ���� ���
� �	 � ����
� 	����� 
�
���� �� ��� ����

�����
�� ���
�
����	� �
 ����
� �	��� ��������
����� �
�� ���	 ������	 ��
� ���
���

������ �� ���	� 	��������	 ��� ���� �� �������� ����
�� ����� 
�
��� ����
� �	��� �	 ���

��	�	 ��
 ��� ���
������� �������
� ��� �� 	�
� ���� ��� �
� ������� ���� � ���
�
���


����
 ���� � ��
� ����
�� �
�
� 	�
����
�� �� ��� ���� � ��
� ����
�� �
�
� 	�
����
�

����� 
����� ���	 ���� �����
�� 
�
���	� ���� ����
� ��	�� ��� ����� �	� �����������

�����
��� �
��� ����� �	 � ���� 
��	�� �� �
� �� ����� �����
�� 
�
���	�

������ �������	
�
��	

"� ���
������� ���
����� ����	 � ���
� ������ ���� �����	 ��� 
�
��� �� ��� �


�

��

��� ����� �	 �����

class Organization...
Currency getAccountingCurrency() {

if (accountingCurrency != null)
return accountingCurrency;

else {
if (parent != null)

return parent.getAccountingCurrency();
else {

Assert.unreachable();
return null;

}
}

}
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void setAccountingCurrency(Currency arg) {
assertValidAccountingCurrency(arg);
accountingCurrency = arg;

}

void assertValidAccountingCurrency(Currency arg) {
Assert.isFalse (arg == null && getParent() == null);

}
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class AccountabilityType extends mf.NamedObject {
public AccountabilityType(String name) {

super(name);
}

}
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class Accountability {
private Party parent;
private Party child;
private AccountabilityType type;

Accountability (Party parent, Party child, AccountabilityType type) {
this.parent = parent;
parent.friendAddChildAccountability(this);
this.child = child;
child.friendAddParentAccountability(this);
this.type = type;

}
Party child() {

return child;
}
Party parent() {

return parent;
}
AccountabilityType type() {

return type;
}

}
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class Party extends mf.NamedObject {
private Set parentAccountabilities = new HashSet();
private Set childAccountabilities = new HashSet();
public Party(String name) {

super(name);
}
void friendAddChildAccountability(Accountability arg) {

childAccountabilities.add(arg);
}
void friendAddParentAccountability(Accountability arg) {

parentAccountabilities.add(arg);
}

}
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class Party...
Set parents() {

Set result = new HashSet();
Iterator it = parentAccountabilities.iterator();
while (it.hasNext()) {

Accountability each = (Accountability) it.next();
result.add(each.parent());

}
return result;

}
Set children() {

Set result = new HashSet();
Iterator it = childAccountabilities.iterator();
while (it.hasNext()) {

Accountability each = (Accountability) it.next();
result.add(each.child());

}
return result;

}
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class Tester...
 AccountabilityType supervision = new AccountabilityType("Supervises");

Party mark = new Party("mark");
Party tom = new Party("tom");
Party stMarys = new Party ("St Mary's");

public void setUp() {
new Accountability (stMarys, mark, appointment);
new Accountability (stMarys, tom, appointment);

}
public void testSimple() {

assert(stMarys.children().contains(mark));
assert(mark.parents().contains(stMarys));

}
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class Party...
Set parents(AccountabilityType arg) {

Set result = new HashSet();
Iterator it = parentAccountabilities.iterator();
while (it.hasNext()) {

Accountability each = (Accountability) it.next();
if (each.type().equals(arg)) result.add(each.parent());

}
return result; 

}
class Tester...

 AccountabilityType appointment = new AccountabilityType("Appointment");
public void testParents() {

Accountability.create(tom, mark, supervision);
assert(mark.parents().contains(stMarys));
assert(mark.parents(appointment).contains(stMarys));
assertEquals(2, mark.parents().size());
assertEquals(1, mark.parents(appointment).size());
assertEquals(1, mark.parents(supervision).size());
assert(mark.parents(supervision).contains(tom));

}
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class Accountability...
private Accountability (Party parent, Party child, AccountabilityType type) {

...
}
static Accountability create (Party parent, Party child, AccountabilityType type) {

if (!canCreate(parent, child, type)) 
throw new IllegalArgumentException ("Invalid Accountability");

else return new Accountability (parent, child, type);
}
static boolean canCreate (Party parent, Party child, AccountabilityType type) {

if (parent.equals(child)) return false;
if (parent.ancestorsInclude(child, type)) return false;
return true;

}

class Party...
boolean ancestorsInclude(Party sample, AccountabilityType type) {

Iterator it = parents(type).iterator();
while (it.hasNext()) {

Party eachParent = (Party) it.next();
if (eachParent.equals(sample)) return true;
if (eachParent.ancestorsInclude(sample, type)) return true;

}
return false;

}
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class Tester...
public void testCycle() {

Accountability.create(mark, tom, supervision);
try {

Accountability.create(tom, mark, supervision);
fail("created accountability with cycle");

} catch (Exception ignore) {}
assert(!mark.parents().contains(tom)); //just be sure!
AccountabilityType modelMentor = new AccountabilityType();
Accountability.create(tom, mark, modelMentor); // okay to create with different type
assert(!mark.parents().contains(tom)); //now okay

}
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class PartyType extends mf.NamedObject {

public PartyType(String name) {
super(name);

}
}
class Party ...

private PartyType type;
public Party(String name, PartyType type) {

super(name);
this.type = type;

}
PartyType type() {

return type;
}

}
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class ConnectionAccountabilityType extends AccountabilityType ...
Set connectionRules = new HashSet();
public ConnectionAccountabilityType(String name) {

super(name);
}
void addConnectionRule (PartyType parent, PartyType child) {

connectionRules.add(new ConnectionRule(parent, child));
}
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class ConnectionRule {

PartyType allowedParent;
PartyType allowedChild;
public ConnectionRule(PartyType parent, PartyType child) {

this.allowedChild = child;
this.allowedParent = parent;

}
}
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class Tester...
private PartyType hospital = new PartyType("Hospital");
private PartyType doctor = new PartyType("Doctor");
private PartyType patient = new PartyType("Patient");
private PartyType consultant = new PartyType("Consultant");
private ConnectionAccountabilityType appointment 

= new ConnectionAccountabilityType("Appointment");
private ConnectionAccountabilityType supervision 

= new ConnectionAccountabilityType("Supervises");

public void setUp()...
appointment.addConnectionRule(hospital, doctor);
appointment.addConnectionRule(hospital, consultant);
supervision.addConnectionRule(doctor, doctor);
supervision.addConnectionRule(consultant, doctor);
supervision.addConnectionRule(consultant, consultant);

mark = new Party("mark", consultant);
tom = new Party("tom", consultant);
stMarys = new Party ("St Mary's", hospital);
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class Accountability...
static boolean canCreate (Party parent, Party child, AccountabilityType type) {

if (parent.equals(child)) return false;
if (parent.ancestorsInclude(child, type)) return false;
return type.canCreateAccountability(parent, child);

}
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class AccountabilityType...
boolean canCreateAccountability(Party parent, Party child) {

return areValidPartyTypes(parent, child);
}

class ConnectionRuleAccountabilityType...
protected boolean areValidPartyTypes(Party parent, Party child) {

Iterator it = connectionRules.iterator();
while (it.hasNext()) {

ConnectionRule rule = (ConnectionRule) it.next();
if (rule.isValid(parent, child)) return true;

}
return false; 

}

class ConnectionRule...
boolean isValid (Party parent, Party child) {

return (parent.type().equals(allowedParent) &&
child.type().equals(allowedChild));

}
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class Tester...
public void testNoConnectionRule() {

try {
Accountability.create(mark, stMarys, appointment);
fail("created accountability without connection rule");

} catch (Exception ignore) {}
assert(!stMarys.parents().contains(mark)); // am I paranoid?

}
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class AccountabilityType ...
private boolean isHierarchic = false;
void beHierarchic() {

isHierarchic = true; 
}
boolean canCreateAccountability(Party parent, Party child) {

if (isHierarchic && child.parents(this).size() != 0) return false;
return areValidPartyTypes(parent, child);

}
}
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public class LevelledTester extends junit.framework.TestCase {
private PartyType nation = new PartyType("nation");
private PartyType state = new PartyType("state");
private PartyType county = new PartyType("county");
private PartyType city = new PartyType("city");
private Party usa, ma, nh, middlesex, melrose;
private LevelledAccountabilityType region = new LevelledAccountabilityType();

public LevelledTester(String name) {
super(name);

}
public void setUp() {

PartyType[] levels = {nation, state, county, city};
usa = new Party("usa", nation);
ma = new Party("ma", state);
nh = new Party("nh", state);
middlesex = new Party("usa", county);
melrose = new Party("usa", city);
region.setLevels(levels);
Accountability.create(usa, ma, region);
Accountability.create(usa, nh, region);
Accountability.create(ma, middlesex, region);
Accountability.create(middlesex, melrose, region);

}
public void testLevels() {

assert(melrose.ancestorsInclude(ma, region)); 
}
public void testReversedLevels() {

try {
Accountability.create(ma, usa, region);
fail();

} catch (Exception ignore) {}
}
public void testSameLevels() {

try {
Accountability.create(ma, nh, region);
fail();

} catch (Exception ignore) {}
}
public void testSkipLevels() {

try {
Accountability.create(ma, melrose, region);
fail();

} catch (Exception ignore) {}
}

}
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class LevelledAccountabilityType extends AccountabilityType {
private PartyType[] levels;
public LevelledAccountabilityType(String name) {

super(name);
}
void setLevels(PartyType[] arg) {

levels = arg;
}
protected boolean areValidPartyTypes(Party parent, Party child) {

for (int i=0; i<levels.length; i++) {
if (parent.type().equals(levels[i]))

return (child.type().equals(levels[i+1]));
}
return false;

}
}
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