








LinkedList<Object3D> totalRankedListOfObjects = new LinkedUist<Object30>(
totallistOfObjects);

/7 Sort the collection based on rank
Collections.sort{totalRankedList OfObjects, new Comparator<Qbject3D>{) {
public int compare{Object3D arg0, Object3D argi) {
double diff = argD.ido.getPageRank() - argl.ido.getPageRank();
if (diff > 0} {
return-1;
} else i {diff <0} {
return 1;
jelse {
return 0;
}
1
ik
// Clear current ranking.
currentRanking.clear();
// Save this total object ranking.
currentRaonking.addall(totalRankedList OfObjects);



/tt
* The RankBasedLayout Class:
* This class performs the Divide and Resize process to distribute the objects,

* providing a layout manager to access the positions for each Object3D ohject.

L]

* @author Darius Bradbury
*/
public class RankBasedLayout implements LayoutManager3D {
// Storage of Object3D to position vectors.
private HashMap<Object3D, Vectorid> o3dVectorMap =
new HashMap<Object3D, Vector3dd>();
// Locally stored ranked list of objects, used to generate positions.
private LinkedList<Dbject3D> totalRankedListOfObjects;
// The radius of the 3D sphere we are to contain our objects within.
private double totalRadius;

’[t*
* We instantiate a new RankBasedLayout manager, update the
* current list of objects, and define the size of the 3D space we are to
* contain our objects within.
*/
publle RankBasedLayout() {
createRankedListOfObjects();
totalRadius = 100;
}

/-¢
* This method creates, or updates, our ranked list of objects. It is called
* each time the underlying state changes, and is used in generating the
* layout.

*f

private void createRankedListOfObjects() {

// First extract all the Object3D objects still in our system.
Collection<Object3D> totallistOf Objects = View3D.idaTaObject3D.values();

totalRankedListOfObjects = new LinkedList<Object3D>({totalListCfObjects);
// Sort the collection based on rank

Coilections.sort{totalRankedListOfObjects, new Comparator<Object3D>() {
public int compare{Object3D arg0, Object3D argl) {

double diff = arg0.ido.getPageRank(} - argl.ido.getPageRank(};
if (diff > 0) {
return-1;
} else if {diff < D) {
return 1;
} else {
return 0;
}
)
HH
// Clear current ranking
currentRanking.clear();
/{ Save this total object ranking.
currentRanking.addAll{totaiRankedListOfObjects);
}

/!*

* Performs a BFS to create all nodes in order of rank. This method is only
* called once, and creates positions for all the objects when called.

*

* @param o3d -

* The Object3D wishing to get it's position vector.

*

private Vector3d createNewPosition(Object3D 03d) {

// Create all pasitions.
createPositions{new Vector3d{0, 0, 0), totalRadius, 6,
totalRankedListOfObjects});
// Return position for given Object3D.
return o3dvectorMap.get{o3d);
}

f'.‘
* This method updates our ranked list of objects, and then creates the
* positions for all Object3D objects based on our new ranking.
*/
public void updateAllPositions() {
/{ Create Ranking.
createRankedListOfObjects();
// Create Positions.
createPositions{new Vector3d(0, 0, 0}, totalRadius, b,
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/t

* (non-lavadoc)

.

* @see view.interfaces.LayautManager3D#getPosition(view.views.Object 3D)
*/

public Vector3d getPosition(Object30 03d) {

if {o3dVectorMap.isEmpty{)) {
// If map empty, create ranked list, and a!l positions.
createRankedListOfObjects();
Vector3d vad = createNewPosition(o3d);
return v3d;

} else if (!o3dVectorMap.containsKey(o3d)) {
// If map non-empty, but doesn't contain given Object3D, clear the
// mapping, recreate our ranked list, and recreate alll positigns.
o3dVectarMap.clear();
createRankedListOfObjects();
return createNewPosition{o3d);

} else {
// Position in map, just return it.
return o3dVectorMap.get{o3d);

1

}

/1!1!

* This method takes the root position for this rankBased Layout, the root
* object, the radius of the sphere within it must work, and the direction
* from which it was generated.

*

* 0 means it cam from -inf(x)

* 1 means it came from +inf(x)

* 2 means it came from -inf{y}

* 3 means it came from +inf{y)

* 4 means it came from -inf(z)

* 5 means it came from +inf(z)

* 6 means it's the root, and can go out in all directions.

*

* |t then creates positions for each of the positions in the given list.
L
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* @param root -

* Our root position, the starting point for space generation.
* @param radius -

* Radius of the sphere of 3D Space allotted for our objects.
* @param cameFrom -

* Direction carne from relative to parent Object3D.

* @param rankedListOfObjects -

* The Object3Ds to distribute in this space.

*/

private void createPositions(Vector3d root, double radius, int cameFrom,

LinkedList<Object30> rankedListOfObjects) {

// Ascertain the number of objects we must distribute.
int numberOfOBjects = rankedListOfObjects. sizel);

// Place root node in position.
Object3D rootNode = rankedListOfObjects.remaveFirst();
o3dVectorMap.put{rootNode, root);

// Once placed, add to totalSeen set, so it is no longer considered by
// sub-groups.
totalSeen.add{rootNode};

// Create list of lists representing groups of objects.
// Do NOT destroy rankedListOfObjecis.
LinkedList<LinkedList<Object3D>> groups = getGroups{rankedListOfObjects);

// Create sub-lists - we want to keep similar objects tagether.
LinkedList<Object 30> lI0 = new LinkedList<Object3D>();
LinkedList<Object3D> Il1 = new LinkedList<Qbject3D>();
LinkedList<Object3D> li2 = new LinkedList<Qbject3D>(};
LinkedList<Object3D> 13 = new LinkedList<Object3D>();
LinkedList<Object3D> 114 = new LinkedList<Qbject3D>();
LinkedList<Object3D> [I5 = new LinkedList<Qbject3D>(});

// Start fram last direction used. This means we get a more even

// distribution of directions within our space.

// We could use a random number for even distribution, but we want our
// visualisations to be the same each time.

int i = directioni;

// Add groups of nodes at a time, as each group represents similar
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I11.add(rankedListOfObjects.removeFirst(}};
break;
case 2;
i++;
if (cameFrom == 2} {
break;
}
[12.add(rankedListOfObjects. removeFirst(}};
break;
case 3:
i++;
if (cameFrom == 3} {
break;
)
[13.add(rankedList GfObjects.removeFirst(});
break;
case 4:
i+
if (cameFrom == 4} {
break;
}
[14.add{rankedListCfObjects.removeFirst(});
break;
case 5:
i=0;
if (cameFrom == 5 {
break;
}
lI5.add{rankedListOfObjects.removeFirst(});
break;
}
}

ft

* Create positions far the sub-lists, each time halving their space,

* and repositioning their root. We do this in order to ensure that each
* sub-space doesn't "grow" towards it's parent node.

*/

if (cameFrom = 0 && NI0.isEmpty])) {
createPositions{new Vectordd{root.getX(} - radius, root.getY(},
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root.getZ()), radius / 2, 1, 110);
}
if (cameFrom !=1 && NlL.isEmpty()} {
createPositions{new Vector3d(root.getX() + radius, root.getY{(),
root.get()), radius / 2, 0, 111);
}
if (cameFrom 1= 2 && !l12.isEmpty()) {
createPositions(new Vector3d{root.getX(), root.get¥() - radius,
root.getZ(})), radius / 2, 3, 112);
}
if (cameFrom = 3 && !I13.isEmpty(}} {
createPositions{new Vector3d{root.getX{), root.get¥() + radius,
root.getZ({}), radius / 2, 2, 13};
}
if (cameFrom = 4 && Vl4.isEmpty{}} {
createPositions{new Vector3d(root.getX{), root.getY(}, root.getZ()
- radius), radius / 2, 5, [14);
}
if {cameFrom != 5 && NIS.isEmpty(}} {
createPositions{new Vector3d{root.getX(}, root.get¥(), root.getZ()
+ radius), radius / 2, 4, lIS);
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/t‘

* The ClusteringBasedlLayout Class:

* This class performs a clustering algorithm

* to distribute the objects, providing a layout manager to access the positions
* for each Object3D object.

*

* @author Darius Bradbury

*/

public class ClusteringBasedLayout implements LayoutManager3D {

// Storage of Object3D to position vectors.
private HashMap<Object3D, Vector3d> o3dVectorMap =

new HashMap<Object3D, Vector3d>();
// Ourlocal ranked list of objects, used in creating positions.
publi¢ LinkedList<Object3D> totalRankedListOf Objects;
private HashSet<Object3D> totalSeen; // Maintains placed objects.
private double totalRadius; // Size of space we initially work with.
private int directioni = Q; // Direction we grow into.

/’lt
* We instantiate a new ClusteringBasedLayout manager, update the current
* list of objects, and define the size of the 3D space we are to contain
* pur abjects within.
*/
public ClusteringBasedLayout(} {
createRankedListQfObjects();
totalRadius = 100;
// Create seen object list.
totalSeen = new HashSet<Dbject3Dx{);

}

private void createRankedListOfObjects() {

// First extract all the Object3D objects still in our system.
Collection<Object3D> totalListOfObjects = View3D.idoToObject3D values();

totalRankedListOfObjects = new LinkedList<Object3D>{totalListOi0Objects);
// Sort the collection based on rank

Collections.sort{totalRankedListOfObjects, new Comparator<Object3D>{) {
public int compare{Object3D arg0, Object3D argl) {

double diff = arg0.ido.getPageRank() - argl.ido.getPageRank();

if (diff > 0) {
return -1;
} else if (diff < 0) {
return 1;
}else{
return 0;
}
}
)
// Clear current ranking
currentRanking .clear();
// Save this total object ranking.
currentRanking.addAll{totalRankedListOfObjects);
]

/tt
* Performs a BFS to create all nodes in order of RANK
*/
private Vector3d createNewPosition(Object3D 03d) {

createPositions(new Vector3d(0, 0, 0}, totalRadius, 6,
totalRankedListOfObjects);
return o3dVectorMap.get{o3d);
}

/t
* {non-lavadoc)

*

* @see view.interfaces.LayoutManager3DHupdateAllPositions{)
E ]
/
public void updateAliPositions() {
// Reset parameters.
directioni=Q;
totalSeen.clear();
o3dVectorMap.clear();
// Recreate local ranked list.
createRankedListOfObjects();
// Create new positions.
createPositions(new Vector3d(Q, 0, 0}, totalRadius, &,
totalRankedListOfObjects);
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totalRankedListOfObjects);
}

/*

* (non-Javadoc)

* @see view.interfaces.LayoutManager3DigetPosition(view.views.Object3D)
*/

public Vectordd getPosition(Object3D 03d) {

if (o3dVectorMap.iskmpty(}} {
// If map empty, create ranked list, and all positions.
createRankedListOfObjects{);
Vector3d v3d = createNewPosition{o3d);
return v3d;

} else if (lo3dVectorMap.containsKey{o3d)) {
// If map non-empty, but doesn't contain given Object3D, clear the
// mapping, recreate our ranked list, and recreate alll positions.
o3dVectorMap.clear();
createRankedListOfObjects();
return createNewPosition{o3d);

}else {
// Position in map, just return it,
return o3dvectorMap.get{o3d);

1

1

/**
* This method creates the vector positions for the given Object3D's.

* The came from location tells us the location of this sub-space, relative
*toits parent’s space:

-

* 0 means it came from -inf(x)

* 1 means it came from +inf(x)

* 2 means it came from -inf(y)

* 3 means it came from +inf{y}

* 4 means it came from -inf(z)

* 5 means it came from +inf(z)

* 6 meansit's the root, and can go out in all directions.

*

* @param root -

* Our root position, and centroid of space for given Object3D's.
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* @param radius -

* Radius of the sphere of 3D Space allotted for our ohjects.

* @param cameFrom -

* Direction came from relative to parent Object3D.

* @param rankedListOfObjects -

* The Object3Ds to distribute in this space.

*

/

private void createPositions{Vector3d root, double radius, int cameFram,

LinkedList<Object3D> rankedListOfObjects) {

// Place root node in position.
o3dVectorMap.put{rankedListOfObjects.removefirst{), root);

// Create sub-[ists.

LinkedList<Object3D> ll0 = new LinkedList<Object3D>{);
LinkedList<Object3D> 11 = new LinkedList<Object3D>();
LinkedList<Object30> 112 = new LinkedList<Object3D>();
LinkedList<Object3D> 113 = new LinkedList<Object3D>();
LinkedList<Object3D> 114 = new LinkedList<Qbject3D>();

LinkedList<Object3D> IIS = new LinkedList<Object3D>();

/$
* Divide List up into 5 or & depending on cameFrom location We evenly
* distribute our Object3D's over the lists and ensure that each list
* preserves its rank order.
*
inti=Q;
while {IrankedListOfObjects.isEmpty(}) {
switch {i) {
case O:
i++;
if ([cameFrom == 0} {
break;
}
[10.add[rankedListOfObjects. removeFirst());
break;
case 1:
i++;
if (cameFrom == 1} {
break;

}



165 // ohjects. . 206 break;

166 while (lgroups.isEmpty()) { 207 }

167 switch (i) { 208 115, addAll{groups.removeFirst{)):

168 case 0: 209 break;

169 4+ 210 }

170 if (cameFrom == 0) { 211 }

171 break; 212 directioni = i;

172 } 213

173 [10.addAll{groups.removeFirst()); 214 7*

174 break; 215 * Here we distribute the objects based on how many we are dealing with.
175 case 1: 216 * If we have over 50, we "grow" our graph, such that, we move outside
176 4+ 217 * of our given bounds, however, we only grow "outwards", not towards
177 if (cameFrom == 1} { 218 * our parent node. Otherwise, we stick to the space we have, and
178 break; 219 * generate this space as in the Divide and Resize algorithm.

179 } 220 *f

180 [11.addAllgroups.removeFirst({)}; 221 if (numberOfOBjects > 50} {

181 break; 222 // Check positions are free, if not, put into guaranteed free

182 case 2 223 // direction

183 4 224

184 if (cameFrom == 2} { 225 // Set toPosition to represent moving in the negative X-axis

185 break; 226 // direction.

186 } 227 Vector3d toPosition = new Vector3d(root.getX() - radius, root
187 12.addAll{(groups.removeFirst(}); 228 .getY(}, root.getZ(});

188 break; 229 // Check no node already exists there.

189 case 3: 230 if (03dVectorMap.containsValue(toPosition)) {

190 4+ 231 // If node exists, pass these elements to a different direction
191 if (cameFrom == 3) { 232 // list.

192 break; 233 [11.addAlI{I10);

193 } 234 [10.clear();

194 113.addAll{groups.removeFirst{}}; 235 }

195 break; 236 // Set toPosition to represent moving in the positive X-axis

196 case 4: 237 // direction,

197 i++; 238 toPosition = new Vector3d{root.getX() + radius, root.getY(), root
198 if (cameFrom == 4) { 239 .getZ());

199 break; 240 if (03dVectorMap.containsValue(toPosition)) {

200 } 241 112.addAl{li1);

201 114.addAll{groups.removeFirst(}}; 242 l11.clear();

202 break; 243 }

203 case 5: 244 // Set toPosition to represent moving in the negative Y-axis

204 i=0; 245 // direction.

205 if (cameFrom == 5) { 246 toPosition = new Vector3d(root.getX(), root.getY() - radius, root
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-getZ());
if (o3dVectorMap.containsValue(toPosition)) {
l13.addAll{li2);
12 clear();
}
// 5et tePosition to represent moving in the positive Y-axis
// direction.
toPosition = new Vector3id{root.getX(}, root.getY() + radius, root
-getZ());
if (o3dVectorMap.containsValue{toPosition)) {
114 addAll{lI3);
[13.cleart);
}
// Set toPosition to represent moving in the negative Z-axis
// directian.
toPosition = new Vectordd(root.getX(), root.getY(), root.getZ()
- radius);
if {o3dVectorMap.containsvalue{toPosition)) {
115.addAll{l14);
[14.clear();
}
// Set toPosition to represent moving in the positive Z-axis
// direction.
toPosition = new Vector3d{root.getX(}, root.getY(}, root.getZ(}
+ radius);
if (p3dVectorMap.containsValue(toPosition}) {
// If we find positive Z-axis contains a node, we put nodes into
// puaranteed free direction.
// Namely, away from our cameFrom location!
if (cameFrom == 0} {
111.addAll{lI5);
}
if {cameFrom == 1) {
1i0.addAdl{li5};
}
if (cameFrom == 2} {
113.addAll{l15):
}
if (cameFrom == 3) {
l12.addAlN5);
1
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]

if {cameFrom == 5} {
14, addAll{lI5);
}
}

/*
* We now create the positions by iteratively calling this method
* again. However, not that we don't change the radius size, and we
* move along by the whole radius size.
*/
if (cameFrom t= 0 && NI0.isEmpty()) {
toPosition = new Vector3d(root.getX() - radius, root.getY(),
root.getZ(});
createPositions({toPosition, radius, 1, 10);
}
if {cameFrom 1= 1 && VI1.isEmpty(}) {
toPosition = new Vector3d(root.getX() + radius, root.getY(),
root.getZ());
createPositions{toPosition, radius, 0, l11);
}
if {cameFrom 1= 2 && N2.isEmpty(}) {
toPosition = new Vector3d{root.getX(}, root.getY() - radius,
root.get2(});
createPositions{toPosition, radius, 3, 112);
}
if (cameFrom 1= 3 && [3.isEmpty(}) {
toPosition = new Vector3d(root.getX(}, root.gety(} + radius,
root.getZ()):
createPositions{toPosition, radius, 2, l13);
}
if (cameFrom |= 4 8& lI4.isEmpty(}) {
toPosition = new Vector3d(root.getX(), root.getY{), root.getZ()
- radius);
createPositions({toPosition, radius, 5, [14};
}
if (cameFrom != 5 && HIS.isEmpty(}} {
toPosition = new Vector3d(root.getX{}, root.getY{}, root.getZ()
+ radius);
createPasitions{toPosition, radius, 4, li5);

}



329 /* 370 }

330 * |f we have under 50 objects to place in our given space then we 371

331 * perform the normal Divide and Resize algorithm. 372

332 */ 373 * We calculate groups based on cantexts. We remove all nodes aiready placed
333 else { 374 * in graph from context, and thus group or cluster these elements based on
334 // Direction to mave root for current sub-object list. 375 * |links without the parent node, and hence, all links reachable from it,
335 Vectar3d toPaosition; 376 * but not from within the group members directly. In other words, the
336 377 * context of a node is all the nodes it can reach, without going through
337 // Note that we half the radius given to our sub objects list in 378 * the abjects already placed in the graph.

338 // this instance. 379 *

339 1 (cameFrom |= 0 && N0.isEmpty()) { 380 * |n this way, we split the graph into it's sub-graphs.

340 toPosition = new Vectordd(root.getX(} - radius, root.getY{), 381 *

341 root.getZ(})); 382 * @param rankedListOfObjects -

342 createPositions({toPosition, radius / 2, 1, 110); 383 * objects in this part of the 3D graph.

343 ) 384 * @return List of related groups.

344 if (cameFrom = 1 && W LisEmpty()) { 385 */

345 toPaosition = new Vector3d(root.getX{) + radius, root.getY(), 386  private LinkedList<LinkedList<Object30>> getGroups{

346 root.getZ()); 387 LinkedList<Object3D> inputList) {

347 createPositions(toPosition, radius / 2, 0, I11); 388

348 ] 389 // Set our seen set, to all the objects PLACED in the map.

349 if (cameFrom 1= 2 && W2.isErmpty()) { 390 HashSet<Object3D> seen = new HashSet<Object3D>{totalSeen);

350 toPosition = new Vector3dd(root.getX{), root.getY(} - radius, 391

351 root.getZ()); 392 // Create ranked list of objects based on input set (which is already in
352 createPositions{toPosition, radius / 2, 3, 112); 393 // order.)

353 } 394 LinkedList<Object3D> rankedListOfObjects = new LinkedList<Object3D>{
354 if (cameFrom i= 3 && I3.isEmpty{}) { 395 inputList);

355 toPosition = new Vector3d(root.getX(), root.getY() + radius, 396 // Create list of lists.

356 root.getZ(})}; 397 LinkedList<Linkedlist<Object3D>> groups = new

357 createPositions(toPosition, radius / 2, 2, 113); 398 LinkedList<LinkedList<Object3D>>{};

358 } 399

359 if (cameFrom = 4 &8 1I4.isEmptyl)) { 400 for (Object3D o3d : rankedListOfObjects) {

360 toPosition = new Vector3diroot.getX(}, root.get¥(), root.getZ(} 401 // We only want to create new groups for UNSEEN obiects.

361 - radius); 402 if (lseen.contains{o3d)} {

362 createPositions{toPosition, radius / 2, 5, 114); 403 LinkedList<Object3D> group = new LinkedList<Object3D>{);

363 ) 404 // Add to seen list, as we don't want to pass through this node
364 if {cameFrom != 5 && I5.isEmpty()) { 405 // again.

365 toPosition = new Vector3d{root.getX(), root.getY{}, root.getZ(} 406 seen.add(o3d);

3166 + radius); 407 // Add to current group.

367 createPositions(toPosition, radius / 2, 4, 1I5); 408 group.add{o3d);

368 } 409

369 } 410 // We then find related items to this 03d, and place into this
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// list.
LinkedList<Object3D> contextList = new LinkedList<Object30>();

try {
// Look at forward links.
for {Entry<IDebugObject, IVariable> variableLink : 03d.ido
.objectLinks(}.entrySet()) {
Object3D forwardLinkObject = View30.idoToObject3D
get{variableLink.getKey(}};
if (seen.contains(forwardLinkObject}) {
// Unseen node, so add to current context,
// overall group, and seen list.
contextlist.add(forwardLinkQbject);
seen.add{forwardLinkQbject);
group.add(forwardLinkObject);
}
}
// Look at backward links.
for (Entry<iDebugObject, IVaniable> variablelink : o3d.ido
.backLinks().entrySet(}} {
Object3D backwardLinkObject = View3D.ideToObject3D
.get(variableLink.getKey(});
if (1seen. contains{backwardLinkObject)} {
// Unseen node, so add to current context,
// overall group, and seen list.
contextList.add{backwardLinkQbject);
seen.add(backwardLinkObject);
group.add(backwardLinkObject);
}

}
} catch (NullLinkException €] {

e.printStackTrace();
}

// Now iterate through this objects context nodes.
while (!contextLlist.isEmpty()) {
Object3D newContextObject = contextList.remove();
try {
// Yook at forward links.
for (Entry<IDebugObject, IVariable> variableLink :
newContextObject.ido.objectLinks().entrySet(}) {
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Object3D forwardLinkQbject = View3D.idoToObject3D
.get{variableLink.getKey()};
if (!seen.contains{forwardLinkObject)) {
// Add to current context.
contextlist.add(forwardLinkObject);
// Add to seen nodes.
seen.add(forwardLinkObject);
// Add to current group.
group.add{forwardLinkQbject);
}
}
// look at backward links.
for {Entry<IDebugObject, [Variable> variablelink :
newContextObject.ido.backLinks() entrySet()) {
Cbject3D backwardLinkObject = View3D.idoToObject3D
.get{variableLink getKey());
if (Iseen.contains(backwardLinkObject}) {
// Add to current context.
contextlist.add{backwardLinkQbject);
// Add to seen nodes.
seen.add{backwardLinkObject);
// Add to current group.
group.add{backwardLinkObject);
}
}
} catch (NullLinkException e) {
e.printStackTrace{);
}
1

// Sort our new group list based on importance.

Collections.sort{group, new Comparator<Object3D>{) {
public int compare(Object3D arg0, Object3D argl) {
double diff = arg0.ido.getPageRank()
- argl.ido.getPageRank();

if (diff > 0) {

return -1;
} else if {diff < 0) {

return 1;
}else {



493 return 0;
494 }

495 }

496 W

497 // Add this group to our overall set of groups.
498 groups.add(group);
499 }

500 }

501 return groups;

502 }

503

504 }

505
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* The Treelayout Class: 43 public Vector3d createNewPosition(Object30 o3d) throws NullLinkException {
* This class controls the pesitioning of the all the 44
* objects in a forward trace, given a roct node. It performs a Breadth-First 45 // Create fresh list of seen nodes.

* sparch ta do this. 46 seenlist = new LinkedList<IDebugObject>(};

. 47 // Create fresh map of sub-tree sizes;

* @author Darius Bradbury 48 sizeMap = new HashMap<IDebugObject, Integer>(};

*/ 49 // Calculate the size of this IDebugOhbjects sub-tree, and all the
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* due to the IDebugObject's link extraction method.

public class TreelLayoutC implements LayoutManager3D { 50 // |DebugObjects within that sub-tree.
51 getSize{o3d.ido);
// \DebugObject to Position Vector mapping. 52 // Create root position, place given node in roct position.
private HashMap<IDebugObject, Vector3d> idoVectorMap; 53 Vector3d thisVec = new Vector3d(rootPos);
// Pasition of the root. 54 idoVectorMap.put{o3d.ido, thisVec);
public Vector3d rootPos; 5%
// Current position in the tree. 56 // Create all the nodes, and leaves.
public Vector3d curPos; 57
// List of seen objects, to cope with loops. 58 // Forward links container mapping.
Linkedlist<tDebugObject> seenList; 59 Map<IDebugObject, Variable> linklist;
// Map of 1DebugObjects to their sub-tree size. 60 // Put objects AND primitives.
private HashMap<IDebugObject, Integer> sizeMap; 61 linklist = o3d.ido.objectLinks{};
62
J** 63 // List of link entries.
* Creates a new Tree Layout Manager, resetting the roct and current 64 LinkedList<Entry<IDebugObject, IVariable>> children =
* position vectors. 65 new LinkedList<Entry<lDebugObject, IVariable>>(};
*/ 66 // Seen list for this pass.
public TreeLlayoutCl) { 67 LinkedList<IDebugObject> seen = new LinkedList<|DebugObject>{);
idoVectorMap = new HashMap<IDebugObject, Vector3d>(); 68 // Add root node to seen list.
rootPos = new Vector3d(Q, 30, 0}; 69 seen.add({o3d.ido);
curPos = new Vector3dd(0, 30, 0); 70
1 71 // lterate through each IDebugCbject our root points to.
72 for (Entry<IDebugObject, IVariable> ido : linklist.entrySet{)) {
Jr* 73 if (!seen,contains(ido.getKey())) {
* This method creates a new position for the given Object3D object, in 74 // 1f not in seen list, add to seen list, add to children.
* doing so, it creates positions for all Object3D's in its forward trace 75 children.add(ido);
* subtree, and sets the given node as the root. 76 seen.add(ido.getKey(});
* 77 }
* @param o3d - 78 }
* Object3D not in map, thus needing its position. 79
* @return 3D Vector representing Object3D's position. 80 // Create List of lists representing levels of the tree.
* @throws NulllinkException 81 LinkedList<LinkedList<IDebugObject>> levelsOfChildren = new

82 LinkedList<LinkedList<|DebugObject>>();



83 // Create temporary list containing working level. 124

84 LinkedList<IDebugObject> thisLevel = new LinkedList<IDebugObject>(); 125 /{ Now create positions from this list of levels.
85 // indicator for level change. 126 /{ Iterating through each level, until leaves have been reached.
86 int levelindicator = children.size(); 127 // In other words, we place nodes, on a level-at-a-time basis.
87 128 while {llevelsOfChildren.isEmpty()} {
88 /* 129
89 * Here we create a list of lists containing the objects of each level. 130 // New level, so we drop down a level in our 3D space.
Q0 * In other words, we are creating a list of the levels by performing a 131 curPos.setY(curPos.getY() - 25);
91 * BFS, once all nodes in a level have been consumed, we generate a new 132
92 * list. 133 // Take current level from list of levels.
93 xf 134 LinkedList<IDebugObject> currentLevel = levelsOfChildren,remove();
94 while (!children.isEmpty()) { 135
a5 if {levellndicator == 0} { 136 /* Calculate space required */
96 // We know we have come to the end of this level, must create a 137 int currentLevelSize = 0;
97 // new one, 138 // Level size determined by the sum of the size of each child.
98 levellndicator = children.size(}; 139 for (IDebugObject i : currentLevel) {
Q9 levelsOfChildren,add(thisLevel); 140 currentlevelSize += getSizeli);
100 // Create new working list for new level, 141 }
101 thisLeve! = new LinkedList<IDebugObject>{); 142
102 } 143 // Move horizontal position all the way to the left.
103 144 curPos.setX(rootPos.getX() - ({currentLevelSize * 25) / 2));
104 // lock at current child from list, ie. BFS. 145
105 IDebugObject curcChild = children.removeFirst{).getKey(); 146 // lterate through children, and place them.
106 147 while {lcurrentlevel.isEmpty{}) {
107 // Iterate through child's forward links. 148 // Get child.
108 for (Entry<IDebugObject, Wariable> variablelink : curChild 149 IDebugObject currentObj = currentLevel.removeFirst();
109 .objectLinks{}.entrySet()} { 150 // get child’s size.
110 if (Iseen.contains{variableLink.getKey(}}) { 151 int currentObjSize = getSize(currentObj);
111 children.add(variableLink); 152 // Move position in refation to the child's size, such that
112 seen.add{variableLink. getKey()}; 153 // allits children will fit underneath it.
113 } 154 curPos.setX{{currentObjSize * 25} / 2 + curPos.getX(});
114 } 155 // Place object.
115 156 idoVectorMap.put{currentObj, new Vector3d{curPos));
116 // Add current child node to leve! list. 157 // As object placed in the middle of this space, move over to
117 thisLevel.add{curChild); 158 // the edge, such that a new object can be placed.
118 // Decrement level counter, so we know when level has finished. 159 curPos.setX{(currentObjSize * 25) / 2 + curPos.getX());
119 levellndicator—-; 160 }
120 } 161 }
121 162 // Return root position.
122 // Add final level to overall levels. 163 return idoVectorMap.get{o3d.ido});

123 levelsOfChildren.add(thisLevel); 164 )
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/t

* {non-Javadoc)

* @see view.interfaces.LayoutManager3D#getPosition(view.views.Chject3D)
*/

public Vector3d getPosition{Object3D 03d) {

if (idoVectorMap.isEmpty{) | | lidoVectorMap.containsKey{o3d.ido}) {
// Need to create the tree with this Object3D as the root.
try {
// Thus create tree with 03d as root.
return new Vector3d{createNewPosition(03d));
} catch (NullLinkException e} {
throw new RuntimeException(e);
}
Yelse {
// Object3D already in tree, thus, just return its position.
Vector3d pos = idovectorMap .get{o3d.ido);
return new Vector3d{pos);
}
}

/l
* This method returns the number of leaves in the object finks tree. The
* Size Map should be cleared at each iteration of the program, this is so
* that new sizes can be updated when they change.
*/
public int getSize{|DebugObject ido) throws NullLinkException {
// |f size already calculated, thus in size mapping, return entry.
if (IsizeMap.isEmpty()] {
if (sizeMap.containsKey(ido)) {
return sizeMap.get{ido};
} else {
throw new RuntimeException(
"SYSTEM CALLED FOR GETSIZE ON AN UNKNOWN ELEMENT.");
}
}
// If size mapping yet to be created, and given IDebugObject has some
// forward links, perform single pass through objects, calculating
// sizes as we go.
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else if {ido.objectLinks().size() > 0} {

// Create list of IDebugObject and their ancestars in the tree.
LinkedList<idoAncestorsListPair> list =
new LinkedList<idoAncestorsListPair>();
// Add root node to the seenlist.
seenList.add(ido);

// iterate through the forward links of this IDebugObject, creating
// \DebugObject, ancestor pairings as we go.
for (Entry<IDebugObject, IVariable> variableLink - ido
.objectLinkst).entrySet(}) {
if (IseenList.contains(variableLink.getKey())} {

idoAncestorsListPair idoAncestorsPair = new idoAncestorsListPair(

variableLink getKey(}};
// root is parent, so add to ancestor list.
idoAncestorsPair.addAncestor{ido);
// Add to overall BFS search list.
list.add(idoAncestorsPair);
// Add to list of seen nodes, maintaining BFS search pattern.
seenlList.add(variableLink.getKey{));
}
}

// Caleulate how many elements are below root.

// Iterate through list of children.
while (Uist.isEmpty()} {
// Create clone of our list, to allow it to be destroyed.
LinkedList<idoAncestorsListPair> templist =
{LinkedList<idoAncestorsListPair>} list.clone();
// clear current list.
list.clear();
// Iterate through each child node in the original list.
for {idoAncestorsListPair i : templist) {
int childrenCount = 0;
// Iterate through that child's forward links.
far {IDebugObject newi : i.getlDO{).objectLinks().keySet()} {
// List added with new objects
// While loop continues until all objects
// iterated through.
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if (Iseenlist.contains{newi}} {
// increment number of children counter.
childrenCount++;
idoAncestorsListPair idoAncestorsPair = new idoAncestorsListPair{

newi);

// Add all current ancestors.
idoAncestorsPair.addAncestors(i.getAncestors());
/{ Add current parent.
idoAncestorsPair.addAncestor(i.getiDO()};
{// Add this node to the "to-be iterated" list.
hst.add(idoAncestorsPair);
/{ Add to list of seen nodes. (Dealing with
/{ backlinks.}
seenlist,add(newi);

}

}

/*
*If node has no children, we know it's a leaf! Crucially,
* we can now look at all its ancestors, and increase their
* size. As we do this for all leaves, we know each node in
* the tree will have a size depending on the number of LEAF
* nodes in its sub-tree,
*/
if {childrenCount == 0} {
// New node, so put straight into map.
sizeMap.put(i.getIDOI), 1);
// We then increment the size of EVERY ancestor.
for (IDebugObject ancestor : i.getAncestors()) {
if (sizeMap.containsKey(ancestor)} {
int curSize = sizeMap.get{ancestor);
sizeMap.put{ancestor, curdize + 1);
Jelse{
sizeMap.put{ancestor, 1);
}
}
}
}
}
// Return size of original IDebugCbject.
return sizeMap.get{ido);
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}else {
// i original IDebugChject is a feaf, size is simply 1.
sizeMap.put{ido, 1);
return 1;
1
}

/*
* {(non-Javadac)
* @see view.interfaces LayoutManager3D#updateAllPositions()
*/
public void updateAllPositions() {
/{ Tree recreated at each step, this is not a general view layout
// manager, so we don't need to imp'ement this method.
// This is a special case for Layout Managers.

)
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/ta
* The idoAncestorListPair class:
* This class allows for the size of a tree to be

* calculated efficiently. It provides a way of storing each node, alongside afl

* of its ancestors.

*

* @author Darius Bradbury.
*
*/
public class idoAncestorsListPair {
// The IDebugObject node.
IDebugObject ido;
// The |DebugObject's ancestors in the tree.
LinkedList<IDebugQObject> ancestors;

/i-

* Instantiates the object, setting the node to the given IDebugObject.

-

* @param ido -
* The node we want to maintain a list of ancestors for.
*f
public idoAncestorsListPair{IDebugObject ido) {
this.ido =ido;
ancestors = new LinkedList<1DebugObject>();

}
/ht

* Add an ancestor to the list.

* @param o3d -

* One of the nodes ancestors.

*f

public void addAncestor{|DebugObject 03d) {
ancestors.add{o3d);

}
/r*

* Add a list of ancestors to the list.

*

* @param ancestorlList -
* list of ancestors to be added.

}

*/
public void addAncestors{LinkedList<IDebugObject> ancestorlList) {
ancestors,addAll{ancestorList);

}

/-H*
* Enable IDebugObject to be retrieved.

*

* @return the IDebugObject node,
*
/
public IDebugObject getIDO() {
return ido;

)

/=
* Returns a list of all the ancestors of this IDebugObject.

*

* @return List of ancestors.

Y/

public LinkedList<IDebugChject> getAncestors() {
return ancestors;

}
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/! -
* The activator class contrals the plug-in life cycle
*/

public class Activator extends AbstractUIPlugin {

/{ The plug-in 1D
public static final String PLUGIN_ID = "View";

/{ The shared instance
private static Activator plugin;

/li *

* The constructor

*/

public Activator() {
plugin = this;

}

/t
* (non-Javadocg)
* @see

org.eclipse.ui.plugin. AbstractUIPluginfstart(org.osgi.framework.BundleContext)

*/

public void start{BundleContext context) throws Exception {

super.start{context);

}
/!

* (ron-Javadocg)
* @see

org.eclipse.ui.piugin.AbstractUIPlugin#stop(org.osgi.framework BundleContext)

*f

public void stop(BundleContext context) throws Exception {

plugin = null;
super.stop({context);

1
/!‘

* Returns the shared instance
-

* @return the shared instance

}

*
public static Activator getDefault() {
return plugin;

}
Ak

* Returns an image descriptor for the image file at the given

* plug-in relative path

*

* @param path the path

* @return the image descriptor

*/

public static ImageDescriptor getimageDescriptor(String path) {
return imageDescriptorFromPlugin(PLUGIN_ID, path):

}



