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1 Introduction
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2.1 A& o[

2 HATFO|M ALEE data= edgeid, fnode, tnode, ftcostsec, tfcostsec, edgelengthcm, oneway,
cross, edgetype, emnix, eminy, emaxx, emaxy, edgevertices, onesidepickup®| CHot HE7} tab2 2
& (tab-delimited data)=|{ ULt Figure 12 ALHIOHE A Z2:MZ S AlZztet A0

Ct.

edgeid |[fnode tnode ftcostsec |tfcostsec |edgelengthem |oneway [cross edgetype |emnix eminy emaxx emaxy edgevertid onesidepickup
2949fa68-{00004342{c9eb97b2 6.5 6 9006 1 0 6| -123.53| 48.3812| -123.529| 48.38188(-123.5292 1
ee3c5e5b{00004342{e8f92d0a- 29 5.8 3053 1 0 7| -123.538| 48.38179| -123.538| 48.38203(-123.5378 1
bd000aa9{00004342{eba143d2 39 38 4087 1 0 6| -123.538| 48.38184| -123.537| 48.38203(-123.5378 1
e0a7618b{a6f9c4e5-{00004342 1.7 1.6 2464 1 0 6| -123.529| 48.38188| -123.529| 48.38206(-123.5290. 1
00004342{00004342100004342 56.2 60 98324 1 0 6| -123.547| 48.38203| -123.538| 48.3883(-123.5471 1
d1e2cd2d|000043428dfe8baf- 344 344 21024 1 0 7| -123.538| 48.38203| -123.536| 48.38362(-123.5378 1
a284670d{00004342{a6f3c4e5- 185 17.9 28280 1 0 6| -123.529| 48.38206| -123.527| 48.38418(-123.5269 1
b422015e{b37fb25f-{00004342 428 428 34439 1 0 7| -123.523| 48.38241| -123.519| 48.38317(-123.5192 1
00004342100004342{00004342 31.1 26.1 26789 1 0 6| -123.527| 48.38293| -123.523| 48.38407(-123.5234 1
00004342{00004342100004342 8.8 8.8 6853 1 0 7| -123.523| 48.38293| -123.523| 48.38347(-123.5230 1
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2.3.3 Kosaraju Algorithm
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» Input Data « &0 AIZH
Edges (7}]) Nodes (7H)
15960 13518 431 ms 10 ms 164 ms 605 ms
20050 17465 550 ms 14 ms 226 ms 790 ms
36399 28290 895 ms 24 ms 349 ms | 1368ms
102933 91658 2913 ms 96 ms 1383 ms 4392 ms
332673 281127 9166 ms 381 ms 3554 ms 13101 ms

Figure 5 Undirected Graph ¥12|5 423 A|Zt



* Input Data o A A|ZH

Arcs (7H) Nodes (7H) ReadFile  Clustering
29268 13518 528 ms. 219 ms 242 ms 989 ms
39027 17465 619 ms 255 ms 346 ms 1220 ms
66430 28290 1121 ms 574 ms 533 ms 2228 ms
201346 91658 2717 ms 1679 ms 1650 ms 6046 ms
608322 281127 8624 ms 5202 ms 4082 ms 17908 ms

Figure 6 Directed Graph ¥112|5 AR A|Zt
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Appendix (code)
Connectivity Off [F2 Graph partitioning 0 AF&El ZEQ| F=R T+ Of2fet ZLCf

Undirect Graph (BFS)

int Graph::Clustering() {
int maxNodeEdgeCount = 0;
int maxClusterCount = 0;

int clusterCount = 1;

// Iterate through each node in the graph
for (auto& entry : nodeMap) {

Node* startNode = entry.second;
int nodeCount = 0;

int edgeCount = 0;

if (startNode->visited)

continue;

startNode->visited = true;

startNode->index = clusterCount;

if (startNode->isEdge)
edgeCount++;
else

nodeCount+ +;

queue<Node*> q;

g.push(startNode);

// BFS traversal

while (Ig.empty()) {
Node* currentNode = q.front();
q.pop();

// Process each adjacent edge
for (Node* adjNode : currentNode->adjNodes) {
if (ladjNode->visited) {

adjNode->visited = true;




adjNode->index = clusterCount;

if (adjNode->isEdge)
edgeCount++;
else

nodeCount++;

// Add the unvisited adjacent node to the queue
g.push(adjNode);

// Update max counts if necessary
if (maxNodeEdgeCount < nodeCount + edgeCount) {
maxNodeEdgeCount = nodeCount + edgeCount;

maxClusterCount = clusterCount;

// Store node and edge counts

nodeEdgeCount.push_back(make_pair(nodeCount, edgeCount));

// If BFS traversal occurred, increment the cluster count

clusterCount+ +;

return maxClusterCount;

Direct Graph (Kosaraju Algorithm)

void Graph::DFS(Node* startNode, stack<string>& s) {
stack<string> DFSStack;
DFSStack.push(startNode->ID);

while (IDFSStack.empty()) {
Node* currentNode = nodeMap[DFSStack.top()];
DFSStack.pop();




if (lcurrentNode->visited) {
currentNode->visited = true;

s.push(currentNode->1D);

for (Node* adjNode : currentNode->adjNodes) {
if (fadjNode->visited) {
DFSStack.push(adjNode->ID);

pair<int, int> Graph::DFSUtil(Node* startNode, int clusterCount) {
stack<string> nodeStack;
nodeStack.push(startNode->ID);

int nodeCount = 0;

int arcCount = 0;

while (InodeStack.empty()) {
Node* currentNode = nodeMap[nodeStack.top()];
nodeStack.pop();

if (lcurrentNode->visited) {
currentNode->visited = true;

currentNode->index = clusterCount;

if (currentNode->isEdge)

arcCount += currentNode->isEdge;
else

nodeCount++;

for (Node* adjNode : currentNode->reverse_adjNodes) {

if (ladjNode->visited) {
nodeStack.push(adjNode->ID);




}

return make_pair(nodeCount, arcCount);

void Graph::getTranspose() {

// Copy edges with reversed direction

for (auto& entry : nodeMap) {
Node* originalNode = entry.second;
for(Node* adjNode : originalNode->adjNodes)

adjNode->reverse_adjNodes.push_back(originalNode);

int Graph::Kosaraju() {

stack<string> stack;

// First DFS to fill the stack
for (auto& entry : nodeMap) {
Node* node = entry.second;
if (Inode->visited && node->isEdge)
DFS(node, stack);

// Reverse the graph

getTranspose();

// Reset visited flags
for (auto& entry : nodeMap) {
entry.second->visited = false;

// Second DFS to find SCCs

int maxNodeEdgeCount = 0;

int maxClusterCount = 0;

int clusterCount = 1;

while (Istack.empty()) {
string currentNodelD = stack.top();
stack.pop();




Node* currentNode = nodeMap[currentNodelD];

if (currentNode->visited &8& currentNode->isEdge) {

pair<int, int> count = DFSUtil(currentNode, clusterCount);

// Update max counts if necessary
if (maxNodeEdgeCount < count.first + count.second) {
maxNodeEdgeCount = count.first + count.second;

maxClusterCount = clusterCount;

// Store node and edge counts
nodeArcCount.push_back(count);

clusterCount++;

}

return maxClusterCount;




