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Accountability

Attribute

Sample Implementation

Registry

< >
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);

Aggregating



< >
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.va ues().iterator();
While (it.hasNext()){
Organization org = (Oraganization) it.next();
if (org.getParent() != null)
if (org.getPrent().equals(this)) result.add(org);
}

return result;

< >
public Set getAncestors() {
Set result = new HashSet();
if (parent !=null) {
result.add(parent);
result.add(parent.getAncestors99;
}

return result;

public Set getDecendents() {
Set result =new HashSet();
result.addAll(getChildren());
Iterator it = getChildren().iterator();
While (it.hasNext()) {
Organization each = (Organization) it.next();
result.addAll(each.getDecendents());




return result;

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

return result;

< >

void setParent(Organization arg) {
assertValidParent(arg):
Parent = arg;

}

void assertValidParent (Organization parent) {
if (parent !=null)

Assert.isFales(parent.getAncestors().contains(this));

Variations.Subtype for Levels

0.14
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Sample Implementation

< >
class Division extends Oragnization
void assertValidParent (Organization parent){
Assert.isTrue(parent instanceof Company);

super.assertValidParent(parent);

< >
class Division
Division (String name, Company parent){

Super(name, parent);



Aggregating Attribute
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When to useit

Aggregating Attribute (
Aggregating

Attribute )

Accountability

Aggregating Attribute

Sample Implementation

null

class organization
Currency getAccountingCurrencey()-{

If (accountingCurrency != null)



return accountingCurrency;

else {

if (parent = null)

return parent.getAccountingCurrency();

else {

Assert.unreachable();

return null;

null

>

void setAccountingCurrency(Currency arg) {
asssertValodA ccountingCurrency(arg);

accountingCurrency = arg;

void assertValidA countingCurrency(Currency arg) {
Assert.isFalse (arg == null & & getParent() == null);
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Accountability Organization Hierarchy

2,3 Organization Hierarchy
Accountability
Organization Hierarchy Accountability
Accountability
Sample Code
party, accountability accountability type

accountability type

class Accountability Type extends mf.NamedObject {
public Accountability Type(String name) {

super(name);

accountability party

classAccountability {
private Party parent;
private Party child;
private Accountability Type type;

Acountability (Party parent, child, accountability Type type) {
this.parent = parent;



parent.friendAddChildAccountability(this);

this.child = child;
child.friendAddParentA ccountability(this);
this.type = type;

}

Party child(){
return child;

}

Party parent(){
return parent;

}

Accountability Type type(){
return type;

}

}

class Party extends mf.NamedObject {

private Set parentAccountabilities =new HashSet();

private Set childAccountabilities =new HashSet();

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

}

void friendAddChildAcc untability(Acc untability arg){
childAccountabilities.add(arg);

}

void friendAddParentA ccountability(Accountability arg){
parentAccountabilities.add(arg);

}
}
Organization
Hierarchy
class Party...
Set parents(){
Set result = new HashSet();
Iterat r 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;
}
Class Tester

Accountability Type supervision = new Accountability Type(" Supervises');
Party mark = new Party("mark")
Party tom = new Party("tom")
Party stMarys —rew party ("St Mary s');
Public void setUp() {
New acountability (stMarys,mark,appointment);
New Accountability (stMarys,tom,appointment);

}

public void testSimple(){
assert(stMarys.children().contains(mark));
assert(mark.parents().contains(stMarys));

class Party...
Set parents(Accountability Type 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 Accountability Type(" Appointment");

public void testParents(){
Accountability.create(t m,mark,supervisi n);
assert(mark.parents().contains(stMarys));
assert(mark.parents(appoi ntment).contains(stMarys));
assertEquals(2,mark. parents().size());
assertEqual s(1,mark. parents(appointment).size());
assertEquals(1,mark. parents(supervision).size());
assert(mark.parents(supervision).contains(tom));

Cycle Checking

Organization Hierarchy

Organization

Hierarchy




class Accountability...
private Accountability (Party parent,Party child,Acc untabilityType type){

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

if ('canCreate(parent,child,type))
throw new Illegal ArgumentException ("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 ancestorsl nclude(Party sample,Acc untability Type 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;
}
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().c ntains(tom));//just be sure!
AccountabilityType modelMentor = new Accountability Type();
Accountability.create(tom,mark,model Mentor);//okay to create with different type
assert(!mark.parents().contains(tom));//now okay

Using a Knowledge L evel



Knowledge Level
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Sample Code

class Party Type extends mf.NamedObject {
public Party Type(String name){
super(name);
}
}
class Party ...
private Party Type type;
public Party(String name, Party Type type){
super(name);
thistype = type;
}
Party Type type()}
return type;
}

}

accountability type

class ConnectionAccountability Type extends Accountability Type ...
Set connectionRules = new HashSet();
public ConnectionA ccountability Type(String name){
super(name);

void addConnectionRule (Party Type parent, Party Type child){
connectionRules.add(new ConnectionRule(parent,child));

}

class ConnectionRule {
Party Type allowedParent;
Party Type allowedChild;
public ConnectionRule(Party Type parent,Party Type child){
this.allowedChild = child;
this.allowedParent = parent;

class Tester...
private Party Type hospita = new Party Type("Hospital");
private Party Type doctor = new Party Type(" Doctor");
private Party Type patient = new Party Type(" Patient");
private Party Type consultant = new Party Type(* Consultant");
private ConnectionA ccountability Type appointment
= new ConnectionAccountability Type(" Appointment");




private ConnectionA ccountability Type supervision
= new ConnectionAccountabilityType(" Supervises');
public void setUp()...
appointment.addC nnecti nRule(h spital,doctor);
appointment.addConnectionRule(hospitd ,consultant);
supervision.addConnectionRule(doctor,doctor);
supervision.addConnectionRule(consultant,doctor);
supervision.addConnectionRule(consultant,consul tant);

mark = new Party("mark",consultant);
tom = new Party("tom",consultant);
stMarys =new Party ("St Mary’s’ hospita);

( .0.19)

class Accountability...
static boolean canCreate (Party parent,Party child,AccountabilityType type){
if (parent.equals(child))return false;
if (parent.ancestorsi nclude(child,type))return false;
return type.canCr eateAccontability(par ent,child);

class Accountability Type...
boolean canCreateA ccountability(Party parent,Party child){
return areValidParty Types(parent,child);
}

class ConnectionRuleA ccountability Type...
protected boolean areValidParty Types(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...
bolean isvaid (Party parent,Party child){
return (parent.type().equal s(allowedParent)& &
child.type().equal s(allowedChild));
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class Tester...

public void testN C nnecti nRule(){

try {

Accountability.create(mark,stMarys,appointment);
fail("created acc untability without connection rul€");
} catch (Exception ign re){}
assert(!stMarys.parents().c ntains(mark));//am | paranoid?

Hierarchic Accountability Type



Sample Code

class AccountabilityType ...
private boolean isHierarchic =fa se;
void beHierarchic(){
isHierarchic =true;
}
boolean canCreateA ccountability(Party parent,Party child){
if (isHierarchic & &child.parents(this).size()! =0)return false;
return areValidParty Types(parent,child);

L evelled Accountability Type

Connection rules

Connection rules

Accountability Type

/\

Levelled
Accountability Type
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Sample Code

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

public LevelledT ester(String name){
super(name);

}
public void setUp(){
Party Type [ ] 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);
melr se =new Party("usa",city);
region.setLevels(levels);
Accountability.create(usa,ma,region);
Accountability.create(usa,nh,region);
Accountability.create(ma,middl esex,region);
Accountability.create(middlesex, melrose,region);
}
public void testLevels(){
assert(melrose.ancestors nclude(ma,region));
}
public void testReversedL evels(}{
try {
Accountability.create(ma,usa,region);
fail();
}catch (Exception ign re){}

public void testSamel evel s(){
try {
Accountability.create(ma,nh,region);
fail();
}catch (Exception ign re){}

}
public void testSkipL evels()}{
try {
Accountability.create(mamelrose,region);
fail();
}catch (Exception ign re){}

class LevelledA ccountability Type extends Acc untability Type {
private Party Type|[ ] levels;
public LevelledAccountability Type(String name){
super(name);



}
void setLevels(Party Type ] arg)X{
levels =arg;

}
protected boolean areV alidParty Types(Party parent,Party child){
for (int i=0;i<levels.length;i++){

if (parent.type().equals(levels|i 1))
return (child.type().equals(levels[i+1]));

}

return false;

city state

areValidPartyTypes



Knowledge L evel
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