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INTRODUCTION SOLUTION

A group of genes or proteins work together by forming a cluster to accomplish Map Equation Mathematical Definition of Map Equation
different functions, beneficial or adversarial such as initiation or progression of a

disease (e.g., cancer). Cytoscape is a bioinformatics software that allows
researchers to analyze biological networks in form of graphs. CyFinder project is
a plugin that gives users the ability to perform many types of clustering
algorithms that can be used to detect diseases in early stages.
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Evaluates modularity of a graph partition.
Lower result means better partition.
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The main goal is to identify clusters (communities) in a graph (biological Map Equation is used to evaluate efficiency of graph partition. Logical concept of Map Equation: QZE: PR SN (Qim T Zﬁeim)

network). Example blow shows input, a graph structure, and output, same graph a) Random walker: roam the graph and store its path to identify frequency with which each node is
but where each node is assigned to a community. visited. Green section represents number of bits used

b) Each node is assigned a binary code using Huffman Encoding algorithm, that is most frequent to describe movement inside modules.
nodes will receive shorter codes. These codes are used to describe random walker’s path.

c) Split the graph into subgraphs (communities), each will have its own Huffman Encoding for
nodes, and unique entrance and exit codes. This decreases the total length of random walker’s SYSTEM DESIGN
path description. ClusteringAlgorithm

d) Each subgraph represents a node at higher-level graph, process is repeated. E—— s Infomap
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+ process(Graph): List<Graph>

# buildCommunityGraph(List<List<Node>>, Graph): List<Graph>
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°
nfomap algorithm uses Map Equation to find optimal grap 5 5 5 5 + g Graph - originalGraph: Graph
pa rtltlo N ) + edges: List<Edge> - nodeToModule: Map<Node, Integer>
° The goal IS tO f| nd SUCh commun |ty coO nf|gu ration that Wi ” merge e + nodes: List<Node> - moduleMembers: Map<Node, Set<Node>>
minimize M 3 p Eq U atiO N + nodeToModule: Map<Node, Integer> + bestBitLength: Double
1 1 + calculateNewModule(Map<Node, Integer>): void + cluster(): Map<Integer, List<Node>>
o . . <£:.-L}3e _____
1' Sta rt Wlth eaCh nOde In |tS own mOd u Ie + calculateRelativeWeights(): void + getCommunities(): Map<Integer, List<Node>>
2. Move nOde to ItS nEigh bO ring mOd u |e If It decreases 3 2 3 5 + calculateTotalWeight(): void - optimize(Graph, Map<Node, Integers): void
m Od u Ia r|ty + calculateModuleWeights(): void - modularityGain(Node, Integer, Integer): Double
. . + calculateModuleExitWeights(): void - moveNode(Node, Integer): void
3. Repeat Untll no fu rther Improvements can be made 2.89 bits 2.32 bits + getBitLength(): Double - oneModulePerNode(Graph): void
- sum(Map<Integer, Double>, Map<Integer, Double>): Double - getNodeModule(Node): Integer
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