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Abstract

A Phenogram generator system using FP-Graph Miner Algorithm, Jaccard similarity
index and Hamming Distance, over glycolysis and citrate cycle metabolic pathways.
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I. Introduction

A. Background of the Study

Building phylogenetic tree [1] is one of the things that have been in the research
industry for several decades. Studying the evolutionary relationship between organisms
became a big thing. Constructing different methods and algorithms were formulated to
create a phylogenetic tree. Each and every one of them uses different methods to build
a phylogenetic tree. The goal of building a phylogenetic tree is to create an evolutionary
tree based on their morphological similarities, not based on their taxonomy.

Metabolic pathways defined as series of chemical reactions occurring within a cell.
Every organism has different set of metabolic pathways. Each pathway may differ from
certain specie to another. It became one of the bases for making a phylogenetic tree.
Many methods exist on using metabolic pathways. Some of them use the presence or
absence of a specific pathway [2]; some compares the similarity of specific pathways
between species [11, 3].

Over a large database of species, the main goal is to create a more efficient way to
find the similar structures (morphology) between different species. Kyoto Encyclopaedia
of Genes and Genomes or KEGG [4], one of the most widely used biological databases,
offers free public access on its database [http://www.kegg.jp/kegg/pathway.html]. Tt
contains many biological data, including pathways. KEGG’s data is on kgml (*.xml)
format. They also show images of pathways using graph representation in jpg format.
System biologist can make use of this data to create efficient ways to build a phylogenetic
tree.

Frequent structure mining is one of the main topics in data mining. Finding the
frequent structure over a large database, computer scientist will be to estimate on how
the structure behaves. Using frequent structure mining, we can find the relationship
of the sets in the system. One of the examples of a structured data is the metabolic
pathways. Using frequent structure mining on metabolic pathway of different species,

system biologists can estimate the relationship between the species being tested.



B. Statement of the Problem

Using frequent structure mining algorithm, over glycolysis and citrate cycle metabolic
pathways might result to different phylogeny than the previous studies about building a
phenogram or phylogenetic tree.

Using similarity matrix and distance matrix are one of the obvious ways on how to
get the similarity or distance between two sets, especially, on binary vectors. Metabolic
pathway is a graph itself and can be represented as a binary vector, which is, absence or
presence of edge in the graph with respect to the reference map of the pathway.

Existing works regarding building Phenogram using metabolic pathways didn’t use
Similarity Index to get the relationship of the organisms to be tested. Using Similarity
Index for getting the relationship of organisms may yield to a different result than the
other existing works regarding building of Phenogram or Phylogenetic Tree.

Comparing the Phenogram generated using the defined algorithm with the NCBI
Taxonomy Standard using PHYLIP TreeDist and Majority Rule Consensus Tree Algo-
rithm will be a great help for System Biologist because they doesn’t need to run multiple
programs to build and compare the Phenogram with NCBI Taxonomy.

KEGG offers free access for pathways including Glycolysis and Citrate Cycle in
extensible mark-up language format (*.xml). Visualization of pathways can be rendered
manually on it’s website. [http://www.kegg.jp/kegg/pathway.html]

Given the availability of data, and the knowledge about metabolic pathways and

frequent structure mining we can find:
1. finds similar structures between metabolic pathways
2. identify similar structures across the dataset

3. cluster similar species across the dataset

C. Objectives of the Study

To create PhenTor [Phenogram Generator], a tool for making Phenogram using Gly-

colysis and Citrate Cycle metabolic pathways as basis, which have the following functions



to use:

1. Viewing Glycolysis and Citrate Cycle metabolic pathways from KEGG

2. Downloading KEGG data files (kgml in xml file format) of Glycolysis and Citrate

Cycle metabolic pathways
3. to provide support for choosing between two indices for summarizing the input

(a) using Hamming Distance

(b) using Jaccard Similarity Index
4. to generate Phenogram using the input which is chosen by the user
5. to compare Phenogram output with NCBI taxonomy using:

(a) PHYLIP TreeDist
(b) Majority Rule Consensus Tree Algorithm

6. to list the frequent reactions between metabolic pathways (Glycolysis and Citrate

Cycle) given a certain threshold
7. to list the species having a certain set of reactions
8. to provide support for export:

(a) allows export in text file format (*.txt) of the following outputs:
i. grouping of Organisms
ii. Organism Similarities
iii. Organisms containing certain set of reactions

iv. Set of Reactions across the dataset of algorithms having a certain threshold

(b) allow export to image (*.png) of phenogram generated



D. Significance of the Project

As the study of the evolutionary relationship between organisms became known,
creating efficient and accurate methods became one of the things system biologist study.
Many methods exist for building phylogenetic tree [I]. Phylogenetic tree inferred from
those methods are not necessarily the same.

Using frequent structure mining and similarity indices, the tool will try to cluster
the organisms chosen by the user, and try to build a phenogram for the said organisms.
Using the phenogram generated, relationship across the dataset can be inferred by the
user. The user can view the closest organism based on the Glycolysis and Citrate Cycle
metabolic pathway of a certain organism.

Having a system that can generate Phenogram and then compare it to NCBI
Taxonomy standards can provide System Biologist and other users who want to build
phenogram, shorter time for building and comparing because they don’t need to run
different programs at the same time.

However, a fast system that is not readily accessible may not really serve its purpose.
And downloadable software answers this problem as it will make the system available for
the public and they have access to the software in their own homes.

Even though there are already many existing systems that are reliable in building
a Phenogram or Phylogenetic Tree, using Similarity Index over Glycolysis and Citrate
Cycle metabolic pathway might yield to a different result than the other existing systems.

Different tests can be done in the generated phenogram to see how accurate the

algorithm being used by the tool.

E. Scope and Limitations

1. The organisms that can only be tested are those where glycolysis and citrate cycle

metabolic pathways exists.
2. User will view instructions and guidelines.

3. User will download the kgml files of Glycolysis and Citrate Cycle metabolic path-



ways provided in KEGG

4. User will not make changes on the downloaded kgml files of the Glycolysis and

Citrate Cycle metabolic pathways from KEGG.

5. User will follow the defined format for the required input file in tracing of species

with certain sets of reactions
6. Proposed system will only use the defined algorithm for building Phenogram.

7. to use the online feature of downloading data from KEGG, the user must have a

stable internet connection.

8. Species to be tested is only limited to aerobic organisms, where Glycolysis and

Citrate Cycle exists.

9. the tool will only create a phylogeny based on what is on the algorithm being
proposed. The user will be the one to test if the phylogeny generated is right or

wrong.

F. Assumptions

In order the tool being proposed to work perfectly, the following assumptions will

be considered:

1. The KGML files of Glycolysis and Citrate Cycle metabolic pathways are not cor-

rupted.

2. Glycolysis and Citrate Cycle Metabolic Pathways must come from KEGG file for-

mapt.
3. Internet Connection for online features.

4. the user must have Java Runtime Environment to run the application.



II. Review of Related Literature

System biologists developed a new way of classifying the relationship between
species, not based on their taxonomy, but based on their "morphological similarities”
(Weston et. al [5]). They developed Phylogenetic Analysis, which means ”inferring or
estimating” (Brinkman et. al [6]) of the evolutionary relationship between species.

Phylogenetic was first introduced by Willi Hennig in his paper back in 1936 (Schimtt
[7]). After his introduction of Phylogenetic, System biologists find ways on how to develop
the Phylogenetic Tree or the evolutionary tree of species. Each and every phylogenetic
tree may differ from one another, because of the different methods and datasets that
they are using. The inferred phylogenetic tree of each method is tested to see how it
differs from the known taxonomy in the National Center for Biotechnology Information
database, simply put, NCBI database. Brinkman et. al [6] list down some ways to check
how the derived phylogenetic tree from the used method differs from the taxonomical
relationships in the NCBI database. The use of Phylogenetic Software like PHYLIP,
PAUP and PUZZLE is the known way to get the similarity and distance of the derived
tree to the NCBI taxonomy. One of the commonly used tools is PHYLIP. It has over 30
executable programs to use. PHYLIP unlike other is a console-based application.

Some of Phylogenetic Analysis uses molecular sequence (Felsenstein [§]) and Metabolic
Pathways (Forst et. al [9], Liao et. al [2], Heymans-Singh [I] ,Solano et. al [3]).

The abundance of DNA/RNA sequence data currently available for a variety of
organisms has led to phylogenetic inference based on these data [I]. Most studies using
molecular sequence uses Ribosomal RNA 16S sequence, since this sequence exist in all
organisms and are highly conserved (Maidak et. al [10], Buyser et. al [I1]). Using single
gene sequence is not sufficient for phylogenetic analysis, Fitz et. al and Li et. al [12, [13]
uses the whole genome as basis for phylogenetic analysis. However, only a limited number
of genome sequences are available to date, and hence the results of such techniques may
not be representative of the whole picture [1J.

Although, Schuster et. al [14] stated that the structure of the metabolic pathways

alone is insufficient for comprehensive and credible results, many researchers still use this



as one of the basis for constructing phylogenetic tree.

Baldan et. al [I5] stated that the first thing to do is to choose on how to represent
metabolic pathways. Most of the time, researcher uses binary vectors to represent the
presence or absence of the homologs. Matteo Pellegrini [16] shows another way other than
the binary vectors, which is the use of Logical Analysis on Schematics Representation.

There exist many methods on using metabolic pathways as basis for deriving phy-
logenetic tree [11, 2, [3, ©]).

Forst et. al [9] uses the combination of metabolic pathway and sequence information
of the species. By computing distances of pathways with different weighting parameters,
and by comparing the yielded phylogenies, one can draw conclusions about the robustness
or versatility of relationships between pathway representations.

Liao et al [2] uses the presence and absence of metabolic pathways in organisms. It
was presented as a boolean vector. Based on this methodology and using some specific
distance measures on these profiles, pairwise comparisons of a set of completed genomes
are performed, and phylogenetic trees are constructed using hierarchical clustering. The
results provide a perspective on the relationship among organisms that is different from
conventional phylogenetic trees based on 16s rRNA.

Heymans-Singh [I] uses the Enzyme Commission numbers of the enzymes present in
the pathways to determine the similarity in a pairwise comparison. They used Glycolysis
and Citrate Cycle pathways, as well as the Carbohydrate and Lipid metabolic networks,
on a varying number of organisms.

Solano et al [3] uses Glycolysis , a metabolic pathway which exist in all species,
as a basis of comparison on each species. They represent Glycolysis Metabolic Pathway
as a hypergraph. Their algorithm uses FP-Graph Miner to get the frequent subgraphs
patterns between the formed hypergraphs of the glycolysis metabolic pathway of each
species. There are some online database of metabolic pathways, which has a free-for-all
access. Two of the well-known are the KEGG or Kyoto Encyclopaedia of Genes and
Genomes (KEGG) [4] and the BioCyc.org [17].

H. Dinari and H. Naderi [I§] creates a survey on frequent subgraph pattern min-



ing methods. They listed some frequent subgraph mining algorithms like gSpan [19],
MARGIN [20], FSMA [21] and FP-Graph Miner [22].

Yan et. al’s gSpan algorithm builds a new lexicographic order among graphs, and
map each graph to a unique minimum Depth-First Search (DFS) code as it’s canonical
label. Based on this lexicographic order gSpan adopts the depth-first search strategy to
mine frequent connected subgraphs efficiently [19].

Thomas et. al’s MARGIN algorithm mines the maximal frequent subgraphs while
pruning the lattice space considerably. It explores a much smaller space by visiting lattice
around the f-cut nodes. MARGIN reduces the number of isomorphism computations
which is the kernel of all frequent subgraph mining problems [20].

Wu et. al’s FSMA or Frequent Subgraph Mining Algorithm uses incidence matrix
to represent the labelled graphs and to detect their isomorphism. Starting from the
frequent edges from the graph database, the algorithm searches the frequent subgraphs
by adding frequent edges progressively. By normalizing the incidence matrix of the graph,
the algorithm can effectively reduce the computational cost on verifying the isomorphism
of the subgraphs [21].

Vijayalakshmi et. al [22] represents the edges of each graphs as bitcode with bitsize
= n, wherein n = number of graphs. A bitcode value of Edge E at position k£ is equal
to 1 if graph K contains edge E, otherwise, 0. After getting the bitcodes of each edges,
they will be sorted out first as clusters, depending on the number of 1’s in the bitcode
and then as nodes in each clusters depending on their decimal value (e.g 10001 = 17).
The node with a decimal value 2" ! is the frequent subgraph over the whole database.

Paul Jaccard introduced an easy and direct approach on how to get the similarity
between two graphs [23]. Jaccard Similarity Index (JSI )for sets A and B is defined as :

(An B)

= 02
75 (Au B)

Jaccard similarity index can easily be applied to any categorical data, where the data
attributes are not numerical, but rather represent the presence or absence of a property

[23]. Raymond et. al [24] uses Jaccard Index to compare the reference clustering to the



evaluated clustering from their work.



III. Theoretical Framework

A. Kyoto Encyclopedia of Genes and Genomes

The Kyoto Encyclopedia of Genes and Genomes (KEGG) is a public repository of
experimental data that integrates genomic, chemical and systemic functional information
of different organisms. It offers free access on its data for metabolic pathways. They
support the viewing of all metabolic pathways for an organisms, and the viewing of all
the species having the specific pathway. KEGG database can be accessed at their site,

www.kegg.jp .

B. Phengoram

A Phenogram is a diagram depicting taxonomic relationships among organisms
based on overall similarity of many characteristics without regard to evolutionary history

or assumed significance of specific characters

wihale biat

starfish

crab pine tree

Figure 1: Example of a Phenogram

C. Metabolic Pathway

Metabolic Pathway is a series of chemical reactions occurring within a cell.

1. Glycolysis

Glycolysis is the almost universal pathway that converts glucose into pyruvate

10



2. Citrate Cycle

The Citrate cycle, also called the citric acid cycle or krebs cycle, is a fundamen-
tal metabolic pathway involving eight enzymes essential for energy production through

aerobic respiration, and, like glycolysis, arose early in evolution.

D. Phylogenetic Analysis

Phylogenetic Analysis is the inferring or estimating the evolutionary relationship
between organisms [6]. It was first introduced by Willi Hennig [5, [7].

Brinkman et. al defined the following terms for understanding Phylogenetic Anal-
ysis [6]:

1. Clade

Clades are groups of organisms or genes that include the most recent common
ancestor of all of its members and all of the descendants of that most recent common

ancestor.

2. Taxon

A taxon is any named group of organisms but not necessarily a clade.

3. Branch Length

Branch Length correspong to divergence.

4. Node

A node is a bifurcating branch point.
Brinkman et. al [6] also defined 7 ”default” assumptions in the model inherited in

the phylogenetic analysis [6]:

1. The sequence is correct and originates from the specified source.

11



2. The sequence are homologous (i.e., are all descended in some way from a shared

ancestral sequence).

3. Each position in a sequence alignment is homologous with every other in that

alignment.

4. Each of the multiple sequences included in a common analysis has a common phylo-
genetic history with the others (e.g., there are no mixtures of nuclear and organellar

sequences).
5. The sampling of taxa is adequate to resolve the problem of interest.

6. Sequence variation among the samples is representative of the broader group of

interest.

7. The sequence variability in the sample contains phylogenetic signal adequate to

resolve the problem of interest.
A straightforward phylogenetic analysis consists of four steps [0]:

1. Alignment (both building the data model and extracting a phylogenetic dataset)
2. Determining the substitution model
3. Tree building

4. Tree evaluation

E. FP- GraphMiner

FP-GraphMiner, introduced by Vijayalakshmi et. al [22], is an algorithm for fre-
quent pattern mining over a large database. Vijayalakshmi et. al [22] defined the following

terms as:

12



1. Bitcode of a Distinct Edge

The Bitcode of a Distinct Edge DFE;, is a k length bit string, each bit corresponding
to a graph in GD, consisting of 1’s in the position of the graphs in which the edge is
present and 0’s if it is absent. The Bitcode gives information about the graphs in which

the distinct edge is present.
2. Weight of a Bitcode
The weight of a BitCode of an edge DE;, denoted as WT'(DE;), is the count of 1’s
in it.
3. Frequency Table

A frequency table F'T' is defined as a collection of distinct edges of k graphs in GD

in decreasing order with respect to the binary encoding of the bitcodes.

S1 Distinct Edges N | Distinct Edges

No | <DE,,BitCode(DE)> | No | <DE, BitCode(DE,)>
1 “ab 10101~ | ¢ {11 | {[ —ad 11000~ ||
2 “aclllll- |12 ([ dz 10101 ]|
3 “be 11111 13 | [~ be 11000~ |1
4[4 cbdanils |4 < gh. 10100
T 15 “Bh. 10010 ||
6 | mio 16 || ~dn 10010~ [}
7 ~ef 11101~ 17 ~ce, 10001 -
3 “eg 11101~ || |18 "T:"11},"1'6'(36(3:7""E
e 19 ~eh, 00100~ |
10 | “ed 11011~ | 20 |1 ~h 00100~

[ 1 Node i___3 Cluster

Figure 2: Example of a Frequency Table

4. Node
Edges wtih the same BitCode.

13



5. Clusters

Nodes with the same parity

6. Algorithm

1. Create the corresponding bitcode of each edges, with size n , where n = Number of

Graphs in the set

2. Create the Frequency Table by sorting the bitcodes by cluster in decreasing order,

and then, sorting the clusters, by nodes, in decreasing order.

[ ] Node

"""} Cluster

{__1Edgesin Q

T

[

|| (deef.eq fo) tcd) |
— }

p———————

tbe) (gh) (dh,bh) {ce)

N

“
(a) (b)
Figure 3: (a) Query Graph Q (b) BFS of FP-Graph for finding Q

(hi) (eh,fh)

——————

|

7. Finding all frequent subgraphs with a given support «

The FP-Graph Miner performs DFS walks starting from the Cluster having the

specified support to the HeaderNode to obtain all frequent subgraphs.

14



8. Finding graphs in GD containing the Query Graph Q

Given a query graph Q, the graphs in GD containing it can be easily identified by
performing a Breadth First Search BFS starting from the HeaderNode till all the edges
of Q are obtained. The BitCodes of these Nodes are collected into an array BFS(Q). An
AND operation on the BitCodes in BFS(Q) gives a BitCode and the position of 1’s in
the resulting BitCode shows the graphs containing Q.

The HeadNode with a bitcode without 0 bit, most of the time, the topmost cluster
in the frequency table, is defined as the pattern or subgraph that exists in most, if not

all, graphs in the database.

<ab, 11111>
<ac, 11111>

<be, 11111
<bd,11111>
<df.11111>

Figure 4: HeadNode of a Frequency Table

F. Jaccard Similarity Index

Jaccard Similarity Index as defined by Paul Jaccard [25], is the quotient of the

intersection of the sets and the union of the the sets.

(AnB
(=00
75 (Au B)

Jaccard Similarity Index is one of the most common similarity index [24], since it
is an easy and direct way of getting the similarity of two sets [23]. It can also be used to

get the distance between two sets. The Jaccard Distance (JD )is defined as:

(An B)
ID=1-Go g

Jaccard can be applied to any categorical data, where the data attributes are not

numerical but rather representation of presence or absence of a property. Jaccard Index

15



value only takes from [0, 1]. 0, if the two (2) have no common element. 1, if the sets are

identical.

G. Hamming Distance

The Hamming distance between two strings of equal length is the number of posi-
tions at which the corresponding symbols are different. In application to binary vectors,

it is defined as the number of bit flips between two binary vectors.

H. Graph Similarity Tree
Graph Similarity Tree (GST) (Solano et. al [20]), as the name implies, creates a
tree of similarity between graphs.
1. Algorithm
Let GD be a set of graphs G1, G2, G3, , Gn, n = number of graphs
1. Create FP-table using GD
2. Summare FP-table using index matrix
3. Normalize index matrix (if possible)
4. Build GST

Solano et. al uses two ways on getting the index matrix for summarizing GD: (!)

Jaccard Similarity Index, and (2) Hamming Distance

1. Jaccard index is the quotient between the intersection and the union of the two

sets.

(An B)

JSI = ———=
(A v B)

applying JSI in FP-Table: in every pair column i and column j in FP-Table, which
refers to G; and G in GD,

16



2.

I.

)

(i v j)

(i N

LS.

JSITi,j] = JSI[j,i] =

2. Hamming distance is the number of bit flips between two binary vectors. Every

column in the FP-Table is a binary vector, so getting Hamming Distance is an easy

thing.

Let HD® be the hamming distance between columng i and column j, and e number

of rows, which is the number of distinct edges, in FP-Table.

(e — HD")

HDJi,jl = HD[j,i] = ©

Building the GST

1. For every GG; in GD that will be inserted in tree T, find the node j in T with highest

index value in ith row (only lower triangle involved)

. if j doesnt have a sibling (i.e. initial case), make i sibling of j

. Find graph k in tree T, wherein index[j,i] >index][j,k|]. Make i, and subtree (sibling

of k) be siblings. And k, their predecessor

. if index[k,j] >index[k,i], make j right child of the sibling of k, if k is a right child,

otherwise, left child

. if index[k,j] <index[k,i], make i right child of the sibling of k, if k is a right child,

otherwise, left child

PHYLIP

The Phylogeny Inference Package [PhylIP] provides modules that aid in phyloge-

netic analysis, from basic alignment, building and visualizing the tree, and comparing the

similiarity score between trees. PHYLIP is a command-line program and does not have

a point-and-click interface. It consists of about 30 programs that cover most aspects of

Phylogenetic Analysis.

17



1. TreeDist

The TreeDist program provides sound comparison for both metric and symmetric

trees.

2. DrawGram

The DrawGram program provides drawing of Phenogram using their defined format

in text file format.

J. Majority Rule Consensus Tree Algorithm

Majority Rule Consensus Tree Algorithm [27] provides the consensus tree for two
or more trees with equal labels. If a cluster exist in = N/2 | N = number of trees, that

cluster will be included in the Majority Rule Consensus Tree.

Illlll.n' \.\\\ III."II \.\\\ |
[\ [N J
] b
’* c [\ e a
f \\\ .Il.l' \.\\ ; )
PO é J e
a b d f d e [

Majority rule
CONSEnsus tree:

Figure 5: Majority Consensus Tree Algorithm
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K. NCBI

The National Center for Biotechnology Information (NCBI) advances science and
health by providing access to biomedical and genomic information. It contains the known
standard for evolutionary relationship between organisms using their genomic informa-

tion.
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IV. Design and Implementation

A. Use Cases

The user can update the data list, view metabolic pathways in kegg, download

KEGG data files (*.xml) from KEGG and build a phylogenetic tree.

System

Download xmil files
in KEGG

View Metabolic
Pathway in KEGG

wlnclude! W

Perform Tasks

wincludes

[+ Visualize Phenogram

Generate Phenogram

User

Figure 6: Top Level Use Case Diagram of PhenTor

B. Flow Chart
The user may use the online feature for viewing JPEG of glycolysis and citrate
cycle metabolic pathways of species, and download xml file format of those metabolic

pathways. The offline features of the application consists of (1) Building Phenogram, (2)

20



Getting similarities between organisms, (3) trace frequent reactions accross the dataset
and (4) trace organisms using reactions. After running the application with the desired

functionality, the user can now export the output for specific functionalities in their

defined format.

Get JPG of
metabalic
pathway from
START KEGG
Download .‘.
Open Online
Get XML Fila View
from KEGG

v

Save to Desired
Location and in

Offline Feature

OFFLINE Frogram
Database
/Build Compare with s
g Visualize
Phenogram ? Group Using NCBI Taxanamy Phanaan
YES__p|  pefined B using PHYLIP Lelths
: i using PHYLIP
Algorithm TreeDist and Gl
MCT
Get Similarities
using defined |——
Algarithm
NO
Export defined
Get Freguent > Export ¢ YES—®  outputsin
Frequent YESH Reaction List defined formats
Reaction List? using FP-Graph
Miner Algorithm
Trace Organisms
using FP-Graph —

Miner Algorithm

Figure 7: Flowchart
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V. Architecture

A. System Architecture

The application was written in JAVA. The PHYLIP TreeDist is implemented in
the in the application using the Runtime.Environment of JAVA. It also implements the
DrawGram function of PHYLIP. The application follow the MVC standart (Model-View-

Controller).

1. Model

This section contains the core models for the system. This module represents the
glycolysis and citrate cycle metabolic pathways graphical representation of the xml files
from KEGG. The glycolysis and citrate cycle metabolic pathways of each species in kgml
files from KEGG will be converted into the desired representation in the Model. Each
entry correspond to a vertex, and each reaction corresponds to a directed edge, where
every edge (rection) contains 2 vertices. If the reaction is reversible, then the edge is a

two way edge, otherwise, one-way edge.

2. View

This section makes the bridge between the system and the user. It shows the tool

and has the help function for the user to understand how to use the system.

3. Controller

This module contains all the processes or the framework the system. This contains
the functions for the system to work. This modules is reponsible for the validation of
the input, reading input from KEGG if used in online mode, checking if the required
files are in the right folder if used in offline mode. It also handles the conversion of xml
files from KEGG to the desired format for the system, which is in the Model Module.
It has the function of converting the kgml/ xml files into the required representation for

the system. After converting the xml to graph representation, it will then validate if the
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data is normalizable or not. The user can choose between 2 ways to summarize the input

data, which is needed to generate a phenogram.

1. using Jaccard Similarity Index

2. using Hamming Distance

It also contains the main algorithm to be used for building phenogram, which is the

GraphSimilarityTree Algorithm.

B. Techincal Architecture

The system will be implemented as a stand-alone application using Java. Consid-
ering the space to be taken by the algorithm, the following hardware specifications are

suggested to ensure fast processing:

1. 1.8 GHz clock speed, at least

2. 1.0 GB of memory, at least

3. 10 GB storage capacity, at least, should a larger database be needed

4. it is advised that speed of the storage be 1800 rotations-per-minute (rpm), at least
To ensure a smooth flow, the software requires:

1. 32-bit operating system

2. Microsoft Windows 2000/XP /Vista/7, Linux

3. JRE (Java Runtime Environment)

4. Reliable internet connection (for online feature)
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VI. Results

A. Home Screen

At once, the splash screen will display as seen in Figure [§] and will open the home
screen afterwards. The home screen of PhenTor application is shown in Figure [9] Upon
opening of the application, the user can now try and make us of the functionalities of the

application.

| PhenTor

Developed by Lejun Christian Lor Osorio, 2015. All rights reserved.

Figure 8: PhenTor’ Splash Screen

File Online Features About Help

PhenTor Functions

Organisms : o

Index: [Jaccard Index

Welcome to PhenTor

%) Find Pathways using Reactions

e

0%

Figure 9: PhenTor Home Screen
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B. Selecting Input

The application will show a new window for the user to choose the species to test

as seen in

The user can manually input the keyword (Specie Scientific Name or the

equivalent KEGG Code Name) for the organism so that it can be added to the dataset.

.
|| Add Species [E=SE=E

Input Specie

Selected Spedie
Organism Name or KEGG Code: ‘ >

Homo sapiens {human)
Pan troglodytes (chimpanzee)

Pan paniscus (bonobo)

Gorilla gorila gorilla (western lowland gorilla)
Pongo abelii (Sumatran orangutan) |
MNomascus leucogenys (northern white-cheeked gibbon)
Macaca mulatta (rhesus mankey)

Macaca fasdcularis {crab-eating macague)

Calithrix jacchus {(white-tufted-ear marmoset) ==
Mus musculus (mouse)

U

EE

Rattus norvegicus (rat)
Cricetulus griseus {Chinese hamster)
Nannospalax galili (Upper Galilee mountains blind mole rat)
Heterocephalus glaber (naked mole rat)
Oryctolagus cuniculus (rabbit)
[Tupaia chinensis (Chinese tree shrew)
Canis familiaris (dog)
Ailuropoda melanoleuca {giant panda)
Ursus maritimus {palar bear)
Felis catus {domestic cat)
Panthera tigris altaica (Amur tiger)
Bos taurus (cow)
Bos mutus (wild yak)
Pantholops hodgsonii (chiru)
Canlra hircus (goath

«

m ] »

PhenTor =] =
File Online Fealf L Add Species ol e
PhenTor Functi
§ Selected Specie
Organisms : g S T > Homo sapiens (human)
Index : Ja:; Cricetulus griseus (Chinese hamster) & Pan troglodytes {chimpanzee)
| | |Nannospalax gl (Upper Galiles mountzins bind mole rat) = Pan paniscus (banaba)
Choose Task: Heterocephalus glaber (naked mole rat) Gorilla gorilla gorilla (western lowland gorilla)
@ Buld phen | |Orvetolagus cunicuius (rabbit) Pengo abeli (Sumatran orangutan) |
) Tupaia chinensis {Chinese tree shrew) Nomascus leucogenys (nerthern white chesked gibbon) |
©) similarity | |Canis famiiaris (dog) Macaca mulatta (rhesus monkey)
- Find Read] | [Ailropoda melanoleuca (giant panda) g Mocaca fascadans (rab-esting macaque)
- Ursus maritinus (polar bear) Calithrix jacchus (white-tufted-ear marmoset)
©) Find Patti| |Fels catus (domestic cat) << Mus museulus (mouse)
Panthera tigris altaica (Amur tiger) Rattus norvegicus (rat)

Bos taurus (con)

Bos mutus (wild yak)

Pantholops hodgsonii (chiru)

(Capra hircus (goat)
(Ovis aries (sheep)
Sus scrofa (pig)
(Camelus ferus (Vid Bactrian camel)
acutorostrata scammoni (minke whale)
Lipotes vexlifer (angtze River dolphin)
Equus caballus (horse)
Myotis brandti (Brandt's bat)
Myotis davidii
Pteropus alecto (black fiying fox)
Monodelphis domestica (opossum)
Sarcophilus harrisi (Tasmanian devi)

«

[ i » CLOSE

Figure 11: Add Specie in the Dataset
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C. File Checking

After entering the dataset and choosing the index to be used, the application will
check if all the files needed for building phenogram exists. If not, as seen in the
application will try to download the non-existing file from KEGG. The application will

notify the user if the download has been completed (Figure , or not as seen in (Figure

1),

< PhenTor

File Online Features About Help

PhenTor Functions

Organisms : |hsa, ptr, pps, Mo 0

Index: [ Jaccard Index

Choose Task:
@ Build Phenogram
() Similarity of Species
(©) Find Reactions between Spedies ‘
(® Find Pathways using Reactions Select an Opticn =)

1{ @ file not found: files/citrate/mo00020 xml

¥ Download now ?

e[ No ][ cancel |

00% completed -Reading files...

Figure 12: Download File

File Online Features About Help
PhenTor Functions

N )+
Index :

Jaccard Index

Choose Task:
@ Build Phenogram
©) Similarity of Spedies
() Find Reactions between Spedes
Message [
() Find Pathways using Reactions

|-‘ ‘ @ Download Complete ‘

= 0% completed - Reading flss...

Figure 13: Download Complete
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~t1 PhenTor

T [ — | 52
File Online Features About Help

PhenTor Functions

Organisms : mob, imol, Imaz, mod ()

Index:

Jaccard Index
Choose Task:
@ Buld Phenogram
Smilarity of Spedies

Find Reactions between Species

Find Pathways using Reactions

Message X
1.& i

0\ Can't connect to www kega,jp

Figure 14: Download Fail

D. PhenTor Functions

After clicking the run button for the selected functionality of PhenTor, the appli-

cation will view the specific output for each functionalities.

~1 PhenTor e -

File Online Features

- )

PhenTor Functions

Organisms : |tr, pps, ago, pon, nle o
Index :

# Code  Value
1 |hea

Homo sapiens (human)
2 |ptr
Jaccard Index: 2

[pan troglodytes (chimpanzee)
53 |pps Pan paniscus (bonoba)
Choose Task: L‘gn Gorila gorila gorili (western loniand gorilz)
5 pon  |Pongo abeli (Sumatran orangutan)
@ Buid Phenogram 5 e [Nomasaus leucogenys (norther white checked ghbor)

Similarity of Species

Find Reactions between Species

Find Pathways using Reactons

%

Group Generated: (1, ((2, 5, 4, 3), €))

NCBI Taxonomy:  (((1, 4, (2, 3)), 5), 6)
Similarity

(1) using MCT: 70.0 %

Equal Clusters: 7

Total Clusters: 10

(2) using PHYLIP TreeDist: 42.4 %

Mismatched Branches: 5.0

Total Branches: 9

Figure 15: Build Phenogram Output
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File Online Features About Help
PhenTor Functions
Crganisms : [z, mee, mcf, ge, mmu 0 # Code Value Pair %o Similarity
1 |hsa  |Homo sapiens (human) hsa, ptr) 89.3% A
Index: | Jaccard Index - 2 |ptr _ |pan troglodytes hsa, pps) 89.3% |
3 |pps |Pan paniscus (boncbo) (hsa, ggo) 89.3%
Choose Task: [4 Jogo |Gorila gorila gorlla (westem fowiand gorila) hsa, pon) 83.5%
©) Build Phenogram 5 |pon |Pongo abeli (Sumaran orangutan) 53, rle) 87.5%
@ Smirty of Spedes 6 |nle|Nomascus leucogenys (northern whitecheeked ... | [(hsa, mec) 68.3%
7 |mec | Macaca muiatta (rhesus monkey) hsa, mef) 65.5%
(7) Find Reactions between Speties 8 |mcf |Macaca fascicularis (arab-eating macaqus) hsa, <ic) 65.5%
© Find Pattways using Reactions 9 |gc |Calithrix jacchus (nhite-tufted-ear marmoset) e, mmu) [83.3% =
10 |mmu Mus musculus (mouse) ptr, pps) |100.0%
ptr, ago) |100.0%
ptr, pon) IED 0%
ptr, nle) l98.1%
ptr, mcc) 100.0%
ptr, mch) 100.0%
o, ) 100.0% m
otr, mmu) 100.0%
(oS, 992) 100.0%
s, pon) 100.0%
pps, rie) [o8.1%
(pps, mcc) 100.0%
(Pps, mcf) 100.0%
pps, €ic) 100.0%
[pps, mmu) 100.0%
\{ago, pon) 100.0%
'@n, nle) 198.1% il
iz Tinn e

Figure 16: Similarity of Species Output

= PhenTor )

File Online Features About Help

PhenTor Functions Reactions with 0.1% treshold

Organisms : ﬂa,sm,\na,cﬁ,ade rn:R03321, rn:iR02739, rn:RO1512, rniRO0E21, rn:R03316, rniR02570, rniR00405, rn:R0034]~

Index: | 3accard Index = <1 " | r

Reaction List #2.

Choose Task: 7
wild Phenogram rn:RO03%1rn:RO4779rn:RO0200rn:RO0754, rn:RO2569, rn:R0O0658, rn:RO1061, rn:RO1015, rn:
imilarity of Speces rn:RO3321, rn:R0O2739, rn:RO1512, rn:RO0621, rn:R03316, rn:RO2570, rn:RO0405, rn:RO034

o i ] 5
ind Reactions between Species  EEES]
) Find Pathnays using Reactions
Treshhos: " rn:iRO0341rn:R02739rn:RO1518rn:ROTE1Ern 1RO0T54, tniRO2569, rn:iRO0ESE, rn:ROL061, rm:RO
© rn:R02740, rn:R03321, rn:R02738, rniRO1S12, rn:R00621, rn:RD3316, rn:R02570, rn:RO040
< i A
!
& eaction List #4
rn:RO0341rn:RO2739rn:RO1518rn:RO0200rn:RO0754, rn:R0O2569, rn:RO0658, rn:RO1061, rn:RO.
rn:R02740, rn:iR03321, rn:R02739, rniRO1512, rn:R00621, rniRO3316, rniR02570, rn:R0040.
[ m ’
eaction List #5
In:RO0341rn:RO2739rn:R01518rn:R01082rn:RO0754, rniR02569, rn:RO0658, rn:ROL061, rm:R0J |
rn:R0O2740, rn:R0O3321, rn:R02739, rn:RO1512, rn:RO0621, rn:RO3316, rn:R0O2570, rn:RO040.
q i ’
eactionList #6 i
1
= [7=

File Online Features About Help

PhenTor Functions
Organisms : [z, mee, mef, cjc, mmu o
Index | Jaccard Index:

Choose Task:

Build Phenogram

) Similarity of Species

) Find Reactions between Spedes

Find Pathways using Reactions

Subgraph Path: | Tr\subgraph.xml

&

= Code Value

1 |hsa_ |Homo sapiens (human)
- 2_|ptr_ |pan trogladytes
3 |pps__|pan paniscus (bonobo)
|4 Jogo _[Gorila gorila gorila (western lowkand gorila)
5 |pon__|Pongo abeli (Sumatran orangutan)
6 Inle  |Nomascus leucogenys (northern white-chesked .
7 |mec |Macaca mulatta (thesus monkey)
& |mcf |Macaca fascicularis (wab-eating macaque)
G |oc |Callithrix jacchus (white-tufted-ear marmoset)
10 fmmu [ Mus musculus (mouse)

Subgraph Exists in species:
(1) ptz
(2) pps
(3) ggo
(4) pon
(s)
(6)
(%]
(&)
2

nle
mec
met
eje

Figure 18: Tracing Pathways using Reactions Output

E. Export

The user can also export the current output to its defined format.
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~t1 PhenTor

Online Features

Save Current Output

Exit noe @

Index:  Jaccard Index

Choose Task:
@ Build Phenogram
similarity of Species
Find Reactions between Species

Find Pathways using Reactions

&

# Code Value
1 |hsa Homo sapiens (human)
2 pr Pan troglodytes (chimpanzee)
T/ |3 Jpps__|Pan paniscus (bonobo)
4 logo_|Gorila gorila gorila (wester lowland goril)
T‘En Pongo abelil (Sumatran orangutan)
6 e |Nomascusleucogenys (northern white-cheeked gibbon)

Group Generated:
NCBI Taxonomy:

(1, ((2, 5, 4, 3), &)
(01, 4, (2, 3)), 5), &)

Similarity

(1) using MCT:

(2) wsing PHYLIP TreeDist:

70.0 %

Equal Clusters:
Total Clusters: 10

24.4 %
Mismatched Branches: 5.0

Total Branches: 9

Figure 19: Export

The user can choose the destination folder

=1 PhenTor

File Online Features

PhenTor Functions

|| Choose Destination Folder

Organisms : | tr, pps, ggo, pon, nle ‘

Save in: Documents
Index: | Jaccard Index
Choose Task: ‘EU“U"S SWS .
@ Build Phenogram P nity Licence
EeTT copy ate ViberDownloads
Similarity of Species CPP pdfz webkit
Find Reactions beteen Spedie ditse warkspace
| ] Games VIAH
Find Pathuays using Reactions
Desktop GTA Vice City User Files || zzzz
& o
Output
pof
Documents samsung
D1
Selftv
something
Computer SP files
5PSS
N
\IL. Folder name:
Netwerk e of type: [l ies
I Total Branches: 9

Cancel

The application will notify the user if the exporting of files has been completed

~t1 PhenTor

Figure 20: Export Folder

File Online Features
PherTar Functions
Organisms : |ir, pps, ago, pon, nle o
Index: | Jaccard Index
Choose Task:
©) Buid Phenogram
Similarity of Species
Find Reactions between Spedies

Find Pathways using Reactions

b

# Code Value
1 |hsa  |Hemo sapiens (human)
2 pr Pan treglodytes (chimpanzee)
T |3 s Jpan paniscus (bonobo)
4 logo [Gorila gorila gorila (western lowland gorilz)
5 lpen  |Pongo abeli (Sumatran orangutan)
6 ke Nomascus leucogenys (northem white-cheeked gibbor))
Message Xl
0 Finished Exporting Files
oK |
Group Generated: (1, ((2, 5, 4, 3), 6))
NCBI Taxonomy: (((1, 4, (2, 3)), 5), @)
Similarity
(1) using MCT: 70.0 &

(2) using BHYLTP TreeDist:

Equal Clusters:
Total Clusters: 10
42.4 2
Mismatched Branches: 5.0
Total Branches: 9

Figure 21: Export Complete

29




F. Online Feature

The user can view the image representation of glycolysis and citrate cycle metabolic

pathway from KEGG.

<1 PhenTor e=dhtl X ]
File [Online Features| About Help
Ph View/Download Metabolic Pathway (Glycolysis, Krebb) |9 treshold
Organisms : X*a,sm,\ua.d’a.ado rn:R03321, rn:R02738, rn:R01512, rn:RO0621, rn:RO3316, rn:R0O2570, rn:RO0405, rn:R0O034]+
Index: [Jaccard Index =) (| L 0 ] D
action List #2
Choose Task: M

Build Phenogram rn:R00341rn:R04779rn:R00200rn:RO0754, rn:R02569, rn:RO0658, rn:R01061, rn:RO1015, rn:
rn:RO3321, rn:R0O2739, rn:R0O1512, rn:RO0621, rn:RO3316, rn:R0O2570, rm:RO0405, rn:RO034.
i i ] i
eaction List #3

Find Reactions between species

) Find Pathways using Reactions

rn:RO0341rn:R02739rn:R01518rn:ROT618rn:RO0754, rn:RO2569, rn:RO0658, rn:RO1061, rn:RO.
rn:R0O2740, rn:RO3321, rn:R0O2739, rn:RO1512, rn:RO0621, rn:RO3316, rn:RO2570, rn:RO040.

< " J A F
& eaction List #4

rn:RO0341rn:R02739rn:R0O1518rn: RO0200rn:RO0754, rn:R02569, rn:RO0658, rn:RO1061, rn:RO:
rn:R02740, rn:R03321, rn:R02739, rn:R01512, rn:R00621, rn:R03316, rn:RO2570, rn:R0O040.
i 0 | i
eaction List #5

Treshhold: [1 |%

rn:R00341rn:R02739rn:R01518rn:R0O1082rn:RO0754, rn:R02569, rn:R0O0658, In:R01061, rn:ROJ—
rn:R0O2740, rn:R0O3321, rn:R02739, rn:RO1512, rn:R0O0621, rn:R0O3316, rm:R0O2570, rn:RO040:
i I ] i
eaction List #6

Figure 22: Online

List

Select Pathway: Download XML file
s v

Organism Name or KEGG Code:

Homo sapiens (human)

Pan troglodytes (chimpanzes)

Pan paniscus (bonobo)

(Gorila gorila gerilla (western lowland gorilla)

Pongo abelii {Sumatran orangutan)

Nomascus leucogenys (northern white-theeked gibbon)

Macaca muiatta (rhesus monkey)

Macaca fascicularis (crab-eating macaque)

Callithrix jacchus (white-tufted-ear marmoset)

Mus musculus (mouse)

Rattus norvegicus (rat)

(Cricetulus griseus (Chinese hamster)

Nannospalax gaill (Upper Gallee mountains biind mole rat)

Heterocephalus gizber (naked mole rat)

Oryctolagus cuniculus (rabbit)

Tupaia chinensis {Chinese tree shrew)

(Canis famiiaris (dog)

/Ailuropoda melancleuca (giant panda)

Ursus maritimus (polar bear)

Felis catus (domestic cat)

Panthera tigris altaica (Amur tiger)

Bos taurus (cow)

Bos mutus (wild yak)

Pantholops hodgsonii (chiru)

Capra hircus (goat)

(Ovis aries (sheep) -
« i »

>

Figure 23: Online Frame
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List
Selected Spede: hsa00010
Select Pathway: Dongond X0l fic
et Cern ) | (e .

Organism Name or KEGG Code: I:l
Pan troglodytes {chimpanzee) [o
Pan paniscus (bonobo)

Gorilla gorilla gorilla (western lowland gorila)

Pongo abeli (Sumatran orangutan)

Nomascus leucogenys (northern white-cheeked gibbor)
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——
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Rattus norvegicus (rat) Olyoessne-
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Figure 24: Viewing of a Metabolic Pathway

The user can also download XML Files of glycolysis and citrate cycle metabolic

pathway from KEGG.

4] PhenTor: Online

List
Selected Specie: hsa00010
selctPatiway: [
CE=—— [£] Choose Destination Folder 5 - )
Organism Name or KEGG Code: .
saven: | |, Documents x| #EeE-
Homo sapiens (human) fo-cet®
Pan troglodytes (chi . Buttons J stuffs B .
an troglodytes (chimpanzee) " J 2] F7izs—o BRkeRi.,
Pan paniscus (bonobo) & Jc 1. Unity Licence
(Gorila gorila gorils (westernlowland geri] | "= | ) copy ate |, ViberDownloads
Pongo abelii (Sumatran orangutan) 1 CPP pdfs ) webkit
INomascus leucogenys (northern white-chg| ditse workspace Parime
Macaca mulatta (rhesus morkey) |3 g B
1/ Games 1 vzaH
Macaca fascicularis (crab-eating macaque]
(Calithrix jacchus (white-tufted-ear marm Desktop d GTA Vice City User Files J§ zzzz =
Mus musculus (mouse) BKe || Ry
Rattus norvegicus (rat) 1. Output T
(Cricetulus griseus (Chinese hamster) > 1 paf |
Nannaspalax galli (Upper Galles mounta Doaments | |db ssmsung !
Heterocephalus glaber (naked mole rat) L sp1 o330 |
(Oryctolagus cuniculus (rabbit) |
| SeliMv
Mupaia chinensis (Chinese tree shrew) 1y : |
1. something |
(Canis familiaris (dog) )
iuropoda melanoleuca (giant panda) Computer | Ja SP files !
\rsus maritimus (polar bear) 1o spss |
Felis catus (domestic cat) !
anthera tons altaica (Anur tger) Foider name: | = ] |
Bos taurus (cow) Network Files of type: [AU Fles . ] [ T ]
Bos mutus (wild yak) e — et
Pantholops hodgsoni (chiru) = 7
(Capra hircus (goat) w — e =)
(Ovis aries (sheep) i e
=y EX TR e v e v i
‘ i v
b

Figure 25: Donwloading File
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el — T —————SSS |

List
Select Pathway Download XML file
vcabee =] [ venpathuay |

Organism Name or KEGG Code: I:l

Homa sapiens (humar)
Pan troglodytes (chimpanzee) [T
Pan paniscus (bonobo)

(Gorilla gorila gorila {western lowland gorilla)

Pongo abelii (Sumatran orangutan)

Nomascus leucogenys {northern white-cheeked gbbon)
Macaca mulatta (rhesus morkey)

Macaca fascicuiaris {erab-eating macaque) Message ==
(Callthrix jacchus {white-tufted-ear marmaset)
Mus musculus (mouse) @ h=a00010 xml download complete. A copy was saved in the database
Rattus norvegicus {rat)

(Cricetulus griseus (Chinese hamster)

Nannospalax galii (Upper Galles mountains biind mole rai

Heteracephalus glaber (naked male rat)
Oryetolagus cuniculus (rabbit)

Tupaia chinensis (Chinese tree shrew)
(Canis femiliris (dog)

iluropoda melanoleuca (giant panda)
Ursus maritimus (polar bear)

Felis catus (domestic cat)

Panthera tigris altaica (Amur tiger)

Bos taurus (cow)

Bos mutus (wid yak)

Pantholops hodgsonii (chiru)

(Capra hircus (goat)

(vis aries (sheep)

« [ 3

Figure 26: Download Complete

The application will notify the user if there is no internet connection before using

the online feature

PhenTor

File Online Features About Help

PhenTor Functions Reactions with 0.1% treshold

Organisms : xia,sue,lua,:fa,ap‘o rn:RO3321, rn:RO2739, rn:RO1512, rn:RO0621, rn:RO3316, rn:R02570, rn:RO0405, rn:RO034
Index: | Jaccard Index = < m ] »

eaction List 22
Choose Task:

Build Phenogram rn:RO0341rn:R04779rn:R0O0200rn:RO0754, rn:R0O2569, rn:ROD653, rn:ROLD6L, rn:RO1015, rn:

Smiarity of Species rniR03321, rn:iR02739, rn:iR01512, rn:RO0E21, rniRO3316, rn:R02570, rn:iR00405, rn:iR0034
En) JIL | 3
Find Reactions between Spedes
Message ===
Find Pathways using Reactions
:RO0O658, :RO1061, RO
Tresthold: [19|% @ Can't Connect to www.keggjp. Please Check your internet connection. | | . = =

RO3316, rn:R02570, rn:R0040

& o

" m: In; ™ n:

H H : P =-1 » rn:R00658, rn:RO1061, rm:RO.
rn:R0O2740, rn:R03321, rn:RO2739, rn:R0O1512, rn:RO0621, rn:R0O3316, rn:RO2570, rn:R0O040.
[ I v
eaction List #5

rn:RO0341rn:R0O2739rn:R0O1518rn:RO1082rn:RO0TS4, rn:RO2569, rn:RO0E58, rn:RO1061, rn:RO

rn:R0O2740, rn:R03321, rn:R0O2739, rn:RO1512, rn:R0O0621, rn:RO3316, rn:RO2570, rn:R0040
< I
eaction List #6

b

Figure 27: No Internet Connection
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VII. Discussions

The Phenogram Generator (PhenTor) is a stand-alone application that aims to
classify organisms using their Glycolysis and Citrate Cycle metabolic pathways. It lets
the user to select the dataset and the index to be used by the application.

The user can select from the following functionalities: (1) build a Phenogram, (2)
get tthe similarities between species across the dataset, (3) trace the frequent reactions
across the dataset, and (4) trace the organisms having certain set of reactions.

In building a phenogram, the xml files of glycolysis and citrate cycle metabolic
pathways of the data input from the user will be converted into graphs. Using FP-
GraphMiner, the application will get the FP-Table from the set of graphs generated from
the data input. After that, using the chosen index by the user, the application will
summarize the FP-Table into a 2D-Array similarity matrix. Where SimilarityMatrix[i,j]
is equal to similarity between Specie i and j. Using the Graph Similarity Tree (GST)
Algorithm, the species will then be classified using Similarity Matrix. The group gener-
ated from GST will then be compared from NCBI Taxonomy using PHYLIP’s TreeDist
program and Majority Rule Consensus Tree (MCT) Algorithm. The Phenogram will be
displayed as image using PHYLIP’s DrawGram application.

In getting the similarites between species, it will follow the same steps of building a
phenogram, from reading the xml files of glycolysis and citrate cycle metabolic pathways
to summarizing FP-table into Similarity Matrix. The Similarity Matrix is the matrix of
similarities between species.

In Tracing the frequent reactions across the dataset and tracing the organisms
having certain set of reactions, they will follow the FP-Graph Miner for tracing graphs
using subgraphs, and frequent structure mining.

The Application is written in Java. PHYLIP’s TreeDist program was implemented
using Runtime.getRuntime() function of Java.

The user can also use the online feature of PhenTor, which are viewing images
of glycolysis and citrate cycle metabolic pathways, and downloading xml files of the

glycolysis and citrate cycle metabolic pathways.
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The main issue encountered during the development of the algorithm to be used
in the application. Using the defined algorithm, series of tests is done to check if the
algorithm works the same with the theory behind it.

Another issue was getting the data from KEGG, which is must be downloaded
manually. KEGG offers many metabolic pathways, including Glycolysis and Citrate

Cycle, for over 3000 species.
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VIII. Conclusions

PhenTor has been developed to allow the users to download the software freely. It is

made available to public so that, System Biologist can easily generate Phenogram using

Jaccard index or Hamming Distance.

Using frequent subgraph mining and similarity index, relationship between graphs

can easily be obtained.

The average accuracy of the system based on the average of all tests, 50 sets of 5
species, is 94 %. The total mismatches is 47, over the total branches, 374. This accuracy

is based on the comparison of the Phenogram generated using the defined algorithm, with

the NCBI Taxonomy.

% match
Test Data
Phylip - 151 |Phylip - HD |MCT - 15l MCT - HD
aaa, abb, acc, adi, adk 100 100 89 g9
afi, afl, afn, afo, aga 57 86 67 67
afo, ahy, apa, pps, vsa g6 86 78 78
aap, aav, abad, abaz, abj 86 86 78 78
aho, ami, amr, asg, ash 57 57 67 67

Figure 28: Sample Groups with Phylip and MCT Testing
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IX. Recommendations

PhenTor can be improved by cutting the running time of the algorithms used by
the application. There are some researches regarding cutting of BFS, which is one of the
algorithms used in the application.

The implementation of PHYLIP’s TreeDist program was made possible by using
Runtime function. Implementing it using the source code given by PHYLIP might make
the application more platform independent.

Saving the current work of the user will be helpful when the application closed

accidentally.
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XI. Appendix

A. Source Code

1. Controller
1. BuildPhenogramGroup.java

package com.Controller;
import java.util.ArrayList;

import com.Model.Graph;

public class BuildPhenogramGroup {

private final static int O
private final static int C

= —1;
= —2;
ArrayList <Graph> G;
ArrayList<String> pathwayList;

double [][] SimilarityMatrix;
double max;
int indexl , highestIndex;

int fpsizeR , fpsizeC;
int index;
ArrayList<Integer> group;

public BuildPhenogramGroup (ArrayList<Graph> G){

this .G = G;

}

public BuildPhenogramGroup (ArrayList<Graph> G, int index){
this .G = G;
this.index = index;

}

public BuildPhenogramGroup (double [][]
SimilarityMatrix , ArrayList<Graph> G){
fpsizeC = G.size ();
this.SimilarityMatrix = SimilarityMatrix;
this .G = G;
}

public void FPGraph(){
fpsizeC = G.size ();

FPGraphMiner fpg = new FPGraphMiner(G);
fpg.FPTable ();
SimilarityMatrix = (new SimilarityMatrix (
fpg.FPTable, fpg.counts, G)).getSimilarityMatrix (index);

generateGroup ();

}

public void generateGroup (){
simulate ();
}

public ArrayList<Integer> simulate (){
group = new ArrayList<Integer >();
if (G.size () == 1){
//only one graph to group
group .add (O);
group.add (1);
group.add (C);
return group;

}

group .add (O);
group.add (1);
group.add (2);
group .add (C);

for (int 1 = 2 ; i < fpsizeC ; i++4){
getMax (i );

int indl = getIndl (highestIndex);
2 =

int ind getInd2 (highestIndex );
int n = 0;
for (int j = indl ; j < ind2 ; j++){
if (group.get(j) != highestIndex
&& group.get(j) != O && group.get(j) !'= C){
n = group.get(j);
break;
}
}

if (max > SimilarityMatrix [n—1][highestIndex —1]){
add (O, group.indexOf(highestIndex));
add ((i+4+1), group.indexOf(highestIndex) + 1);
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add (C, group.indexOf(i+1) + 1);
}else if(max < SimilarityMatrix [n—1][highestIndex —1]){
boolean found = false;
while (! found){
int prev = indl;
int countC = 0;
for(int j = indl1—-1 ; j >=0 ; j——){
if (group.get(j) == C)
countC—++;
if (group.get(j) == O){
countC ——;
if (countC < 0){
indl = j;
break ;

3
}

int prev2 = ind2;

int countO = 0;

for(int j = ind2+41 ; j < group.size () ; j++){
if (group.get(j) == O)

countO—++;
if (group.get(j) == C){
countO ——;
if (countO < 0){
ind2 = j;
break;
}
}
}
int tn = —1 ;
if (indl == prev && ind2 == prev2){
add (O, 1);
group.add ((i+1));
group.add (C);
found = true;
break;
}
if (prev—1 == ind1){//check right;
tn = getMaxG (prev2, ind2);
}else if(prev24+l == ind2){
tn = getMaxG (indl, prev—1);
}
if (tn <= 0){

add (O, 1);
group.add ((i+1));
group.add (C);
found = true;
break ;
} else if(max > SimilarityMatrix [tn—1][highestIndex —1]){
add (O, prev);
add((i+1), prev2 + 2);
add (C, group.indexOf(i+1) + 1);

found = true;
}
}else{
add ((i+1), group.indexOf(highestIndex) +41);
}
}
return group;
}
public int getMaxG(int indl, int ind2){
int n = —1;
for (int i = indl + 1; i <= ind2 ; i++){
if (group.get(i) == O || group.get(i) == C)
continue;
if(n < SimilarityMatrix [group.get (i) —1][highestIndex —1]){
n = group.get(i);
}
}
return nj;
¥
public int getIndl (int num){
int index = group.indexOf(num);
int countC = 0;
for (int i = index—-1 ; i >=0 ; i——){
if (group.get(i) == —2)
countC++;
if (group.get(i) == —1){
countC ——;
if (countC < 0)
return 1ij;
}
}
return —1;
¥

public void add(int num, int index){

ArrayList<Integer> temp = new ArrayList<Integer >();
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for(int i = 0; i < group.size() ; i++){
if (i == index)

temp.add (num);

temp.add (group.get(i));

}
group = temp;
¥
public int getInd2(int num){
int index = group.indexOf(num);
int countO = 0;
for (int i = index+1 ; i < group.size () ; i++){
if (group.get(i) == —1)
countO++;
if (group.get (i) == —2){
countO ——;
if (countO < 0)
return 1ij;
}
}
return —1;
}
public void getMax(int num){
max = 0;
for (int i = 0 ; i < num ; i+4++4){
double n = 0;
n = SimilarityMatrix [num][1i];
if (n > max){
max = n;
highestIndex = i+41;
}
¥
¥

public String getGroup (){
String str = 77,

for (int i = 0 ; i < group.size () ; i++){
if (group.get (i) == O){
if ((i—1) > 0 && ((group.get(i —1)
!= C && group.get(i —1) != O)
group.get (i—1) == C))
str 4= 7, 7
str 4= 7 (7;
}else if(group.get(i) == C)
str 4= 7)7;
else{
if (group.get(i —1) == C || (group.get(i —1)
= C && group.get(i —1) != 0))
str+= ", 73

str += group.get (i) +77;
}

return str;

}

public String getGroup-(){
String str = 77;

for(int i = 0 ; i < group.size () ; i++){

if (group.get(i) == O)
if ((i—1) > 0 && ((group.get(i —1) !=
&& group.get(i —1) != O) ||
group.get (i—1) == C))
str += ", 73
str += " (7
}else if(group.get(i) == Q)
str += ")
else{
if (group.get(i —1) == C || (group.get(i —1)
= C && group.get(i —1) != 0O))
strd= 7, 7,

str += G.get (group.get(i)—1).getName() +7"7;

}

return str;

}

public String getGroupV ()({
String str = 77;

for(int i = 0 ; i < group.size () ; i++){
{

if (group.get (i) == O)
if ((i—1) > 0 && ((group.get(i —1) != C
&& group.get (i —1) != O) ||
group.get (i—1) == C))
str 4= ", 7
str 4= 7 (7}
}else if(group.get(i) == C)
Str 4= 7)7;
else{
if (group.get (i —1) == [l (group.get(i —1) !=
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&& group.get (i —1) != 0O))
str+= ", 7
String temp = G.get(group.get(i)—1).getName ();
temp = GUIHandler.options.get (0).get (
GUIHandler.options.get (1).indexOf(temp));

String [] stra = temp.split ("\\(”);

temp = stra [0].trim ();
if (stra.length > 1){

temp += " — 7 4 stra[1l].substring (0, stra[1l].length() — 1);
}

str 4= temp;

}

return str;

}

public double [][] getSimilarity (){
return SimilarityMatrix;
}

Comparison.java

package com.Controller;
import java.util.ArrayList;
public class Comparison {

ArrayList<ArrayList<Integer>> clusterAlg;
ArrayList<ArrayList<Integer>> clusterNCBI;

public Comparison (){

¥

public double MCTCompare(String sl, String s2){
clusterAlg = getCluster (sl);
clusterNCBI = getCluster (s2);
int count = countEqual(clusterAlg , clusterNCBI);
double similarity = (double) count/clusterNCBI.size ();
similarity = round(similarity );
return similarity x100;

}

public ArrayList<ArrayList<Integer>> getCluster (String s){
ArrayList<ArrayList<Integer>> tempCluster =
new ArrayList<ArrayList<Integer >>();
ArrayList<ArrayList<Integer>> cluster =
new ArrayList<ArrayList<Integer >>();

for(int i = 0 ; i < s.length() ; i++){

if (s.charAt(i) == "("){
tempCluster.add(new ArrayList<Integer >());

Yelse if(s.charAt(i) == ’,’ || s.charAt(i) = > ’){
continue;

}else if(s.charAt(i) == ’)’){
ArrayList<Integer> ¢ = tempCluster.get (tempCluster.size () — 1);
tempCluster.remove(tempCluster.size () — 1);

¢ = sortList (c);
cluster .add(c);
}else{//number
String str = s.charAt(i) 4+ 77;

i+
while (s.charAt(i) != ’ ’ && s.charAt(i) != ’,’
&& s.charAt(i) != ’(’ && s.charAt(i) !'= ’)"){
str += s.charAt(i);
i++;
}
i——;
int num = Integer.parselnt(str);

for (ArrayList<Integer> aai : tempCluster)
aai.add(num);

ArrayList<Integer> temp = new ArrayList<Integer >();

temp.add (num);

cluster .add (temp);

}

return cluster;

}

public ArrayList<Integer> sortList (ArrayList<Integer> list){
for(int i = 0 ; i < list.size() — 1 ; i4+4+){

for (int j = i41 ; j < list.size () ; j++){
if (list.get(j) < list.get(i)){
int temp = list.get(i);

list .set (i, list.get(j));

list .set (j, temp);

}

return list;

}

public int countEqual(ArrayList<ArrayList<Integer>>
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clusterA , ArrayList<ArrayList<Integer>> clusterB){

int count = 0;
boolean [] found = new boolean[clusterB.size ()];
for(int i = 0 ; i < clusterB.size () ; i++)
found [i] = false;
for(int i = 0 ; i < clusterA.size() ; i++){
for(int j = 0 ; j < clusterB.size () ; j++){
if (clusterA .get(i).size () == clusterB.get(j).
boolean isthere = true;
for(int k = 0 ; k < clusterA .get(i).size() ;
if (clusterA .get(i).get(k) !=
isthere = false;
break ;
¥
}
if (isthere)
count+4+;
}
}
}

return count;

}

public double round(double num){
String s = num + 77

if (s.length() > 5){ // 0.xyz

CreateTempFile.java

package com.

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

public

String s2 = s.charAt(5) + 77
int n = Integer.parselnt(s2);
if (n >= 5){
String s3 = s.substring (2, 5) + ”7;
int n2 = Integer.parselnt(s3);
n2+-+;
String s4 = s.substring (0, 2) + (n2 4+ 77);
num = Double. parseDouble(s4);
}else{
String s4 = s.substring (0, 5);
num = Double.parseDouble(s4);
}
}
return num;
}
Controller;
java.io.Closeable;
java.io. File;
java.io.FileNotFoundException;
java.io.FileOutputStream;
java.io.IOException;
java.io.InputStream;
java.io.OutputStream;
java.net.MalformedURLException;
java.net.URI;
java.net.URISyntaxException;
java.net .URL;
java.security . CodeSource;
java.security . ProtectionDomain;
java.util.zip.ZipEntry;
java.util.zip.ZipException;
java.util.zip.ZipFile;
class CreateTempFile {

public URI convert(String fileP)
throws URISyntaxException,

ZipException ,
IOException
{
final URI uri;
final URI exe;
// uri = getJarDir (com.View.PhenTor.class);
uri getJarURI();
exe = getFile(uri, fileP );
System.out.println (exe.getPath ());
return exe;
}
private static URI getJarURI()
throws URISyntaxException
{
final ProtectionDomain domain;
final CodeSource source ;
final URL url;
final URI uri;
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domain = com.View.PhenTor. class.getProtectionDomain ();
System.out.println (domain.toString ());

source = domain.getCodeSource ();
System.out.println (source.toString ());
url = source.getLocation ();
System.out.println (url.toString ());
uri = url.toURI();

System.out.println (uri.toString ());
return (uri);

public static URI getJarDir(Class aclass) throws URISyntaxException {
URL url;
String extURL; // url.toExternalForm ();

// get an url
try {
url = aclass.getProtectionDomain (). getCodeSource (). getLocation ();
} catch (SecurityException ex)
url = aclass.getResource(aclass.getSimpleName () +
}

// convert to external form
extURL = url.toExternalForm ();

”.class”);

// prune for various cases
if (extURL.endsWith(”.jar”)) // from getCodeSource
extURL = extURL.substring (0, extURL.lastIndexOf(”/”));
else { // from getResource
String suffix = ”/”+(aclass.getName()).replace(”.”, 7/7)4+”.class”;
extURL = extURL.replace (suffix, 77);
if (extURL.startsWith (” jar:”) && extURL.endsWith (”.jar!”))
extURL = extURL.substring (4, extURL.lastIndexOf(”/”));

}

return url.toURI();
}
private static URI getFile(final URI where ,
final String fileName)
throws ZipException ,
IOException

final File location;
final URI fileURI;

location = new File (where);

// mot in a JAR, just return the path on disk
if (location.isDirectory ())

fileURI = URI.create (where.toString () + fileName);
else
{
final ZipFile zipFile;
zipFile = new ZipFile(location);
try
fileURI = extract(zipFile, fileName);
finally
zipFile.close ();
}

return (fileURI);

}

private static URI extract(final ZipFile zipFile,
final String fileName)
throws IOException

{
final File tempFile;
final ZipEntry entry ;
final InputStream zipStream;
OutputStream fileStream ;
tempFile = File.createTempFile(fileName,

Long.toString (System.currentTimeMillis ()));
tempFile.deleteOnExit ();
entry = zipFile.getEntry (fileName);

if (entry == null)
throw new FileNotFoundException (” cannot find file: 7

+ fileName + ” in archive: ” + zipFile.getName());

zipStream
fileStream

zipFile.getInputStream (entry );
null;

try

{

final byte[] buf;
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int i;

fileStream = new FileOutputStream (tempFile);
buf = new byte[1024];

i = 0;

while ((i = zipStream.read(buf)) != —1)

fileStream . write (buf, 0, i);
finally
close (zipStream );

close (fileStream );

return (tempFile.toURI());

}
private static void close(final Closeable stream)
if (stream != null)
{
try
{

stream . close ();
catch (final IOException ex)

ex.printStackTrace ();

DMPParser.java

package com.Controller;

import
import
import
import
import
import
import
import
import
import

public

java.io.BufferedReader;
java.io.BufferedWriter;
java.io. File;
java.io.FileReader;
java.io.FileWriter;
java.io.IOException;
java.io.InputStreamReader;
java.net .URL;
java.util.Scanner;
java.util.StringTokenizer;

class DMPParser {

Scanner scanner;

String filePath ;

int index = 0;

private final int cutter = 1000;

public DMPParser(){}

public DMPParser(String filePath){
this.filePath = filePath;

}

public void cutFiles () throws IOException{

File file = new File(filePath + ”.dmp”);

if (!file.exists ())
file .createNewFile ();

} else {
System.out.println (” Reading 7 + filePath + 7 .... 7);
double start = System.currentTimeMillis()/1000;
scanner = new Scanner (new FileReader(file));
int current = 1;
int ind = 1;
String content = 77
int counter = 1;

double start2 = System.currentTimeMillis()/1000;
while (scanner.hasNextLine()) {
String nCont = 77}

String str = scanner.nextLine (). trim ();
StringTokenizer st = new StringTokenizer (str,
int count = O0;

while (st .hasMoreTokens ()) {

String s = st.nextToken ().trim ();
nCont += s;
count—+-4;
if (count == 2)
break ;
else if(count == 1){
current = Integer.parselnt(s);
nCont += 7 7;
}
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if (current >= cutterxcounter || !scanner.hasNextLine()){
if (current == cutterxcounter || !scanner.hasNextLine()){
content 4+= nCont;
}

File file2 = new File (”dmp/”
+ filePath + 7/” 4 filePath + ind + ”.txt”);

// if file doesnt exists , then create it
if (!file2.exists ()) {

file2 .createNewFile ();
¥

FileWriter fw = new FileWriter(file2.getAbsoluteFile ());
BufferedWriter bw = new BufferedWriter (fw);
bw.write (content );
bw. close ();
double end2 = System.currentTimeMillis()/1000;
System.out.println (filePath
+ ind 4+ ” created! ” + (end2 — start2) 4+ ” second(’s)”);
ind++;
content = ”7;
if (current > cutterxcounter)
content = nCont += ”\n”;
counter—+4-+4;

System.out.println (” Generating 7 4 filePath 4 ind + 7 ....7);
start2 = System.currentTimeMillis()/1000;
} else {
content += nCont;
content += "\n”;

}
double end = System.currentTimeMillis()/1000;
¥
¥
public int getld(String name) throws IOException{
int id = —1;
URL url = getClass (). getResource(”/dmp/names.dmp”);
BufferedReader in = new BufferedReader (
new InputStreamReader(url.openStream ()));
String inputLine;
while ((inputLine = in.readLine()) != null){
String str = inputLine;
StringTokenizer st = new StringTokenizer (str, 7|”);
int count = 0;
String name. = 77
while (st . hasMoreTokens ()) {
String s = st.nextToken ().trim ();
if (count == 0)
id = Integer.parselnt(s);
if (count == 1){
name. = s;
break;
count+-+;
}
if (name-. equalsIgnoreCase (name))
return id;
in.close ();
return id;
¥
public int getParent(int id) throws IOException{
int counter = id/cutter;
if (id % cutter != 0)
counter++;
URL url = getClass ().getResource(” /dmp/nodes/nodes”+counter+”.txt”);
BufferedReader in = new BufferedReader (
new InputStreamReader(url.openStream()));
String inputLine;
while ((inputLine = in.readLine()) != null){
String str = inputLine;
String [] cont = str.split(” 7);
if (id == Integer.parselnt (cont[0])){
return Integer.parselnt(cont[1]);
}
}
return —1;
}

public int getParent_(int id) throws IOException{

File file = new File(” nodes.dmp”);
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if (!file.exists()) {
file .createNewFile ();

} else {
scanner = new Scanner (new FileReader(file));
while (scanner.hasNextLine()) {
String str = scanner.nextLine ().trim ();
StringTokenizer st = new StringTokenizer(str, ”|”);
int count = O0;
boolean found = false;
while (st .hasMoreTokens ()) {
String s = st.nextToken ().trim ();
if (found && count == 1
return Integer.parselnt(s);
}else if(count == 0){
int id- = Integer.parselnt(s);
if (id == id.)
found = true;
else
break;
}
count—+-4;
}
}
return —1;

FPGraphMiner.java
package com.Controller;
import java.util.ArrayList;

import com.Model.Edge;
import com.Model.Graph;

public class FPGraphMiner {

int [][] FPTable_;
int [][] adjMatrix;

ArrayList <Graph> G;

ArrayList <Edge> eList;

ArrayList<int[]> FPTable;
ArrayList<Integer> counts;
ArrayList<ArrayList<Integer>> clusters;
ArrayList<int[]> indices;
ArrayList<ArrayList<Integer>> dfs;
ArrayList<Integer> temp;
ArrayList<ArrayList<Integer>> temp-_;
ArrayList<Integer> bfsIndex;

int [] bfsArray;
int [] edgelndex;
int index1l , index2;
int fpsizeR , fpsizeC;

public FPGraphMiner(ArrayList<Graph> G){
this .G = G;
}

public void getEdgeList (){
eList = new ArrayList<Edge>();

eList .addAll(G.get (0).geteList ());
for (int i =1 ; i < G.size() ; i++)
for (Edge e : G.get(i).geteList ())
if (! containEdge (eList , e))
eList.add(e);

edgelndex = new int [eList.size ()];
for (int i = 0 ; i < eList.size () ; i++)
edgelndex [i] = i;
¥
public boolean containEdge(ArrayList<Edge> eList , Edge e){
for (Edge el : eList){
if (el.isEqual(e, false))
return true;
¥
return false;
¥

public void FPTable(){
getEdgeList ();
getFPTable_();
sortFPTable_();
groupFPTable_();

}

public ArrayList<int[]> getFPTable(){
return FPTable;
}
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public void getFPTable_(){

fpsizeR = eList

.size ();

fpsizeC = G.size ();

FPTable. = new

for(int i = 0 ;
for (int

}

int [fpsizeR ][ fpsizeC ];

i < fpsizeR ; i+4+4){

j =0 ; j < fpsizeC ; j++){

if (containEdge (G.get(j).geteList (), eList.get(i))){
FPTable_[i][j] = 1;

}else{
FPTable_[i][j] = 0;

}

public void sortFPTable_(){

for (int i = 0 ;

for(int j =i 4+ 1 ; j < fpsizeR ; j++){
if (countOne(FPTable_[i]) < countOne(FPTable_[j])){
/*int temp = edgelndex[i];
edgelndex[i] = edgelndex[j];
edgelndex[j] = temp;
*/
Edge etemp = eList.get(i);
eList .set (i, eList.get(j));
eList .set(j, etemp);
for(int k = 0 ; k < fpsizeC ; k++){
int temp = FPTable_[i][k];
FPTable_[i][k] = FPTable_[j][k];
FPTable_[j][k] = temp;
}
}
else if (countOne(FPTable_[i]) == countOne(FPTable_[j])){
int numl = O0;
for(int k = 0 ; k < fpsizeC ; k++){
numl += Math.pow (2, k)xFPTable_[i][fpsizeC — 1 — k];
}
int num2 = 0;
for(int k = 0 ; k < fpsizeC ; k++){
num2 += Math.pow (2, k)xFPTable_[j][fpsizeC — 1 — k];
}
if (numl < num2){
/*int temp = edgelndex[i];
edgelndex[i] = edgelndex[j];
edgelndex[j] = temp;
*/
Edge etemp = eList.get(i);
eList.set (i, eList.get(j));
eList.set (j, etemp);
for(int k = 0 ; k < fpsizeC ; k++){
int temp = FPTable_[i][k];
FPTable_[i][k] = FPTable_[j][k];
FPTable_[j][k] = temp;
}
}
}
}
}
¥
public int countOne(int [] arr){
int count = 0;
for(int i = 0 ; i < arr.length ; i4++4)
count += arr[i];
return count;
¥
public void groupFPTable_(){
FPTable = new ArrayList<int[]>();
FPTable.add (FPTable_[0]);
indices = new ArrayList<int[]>();
int [] ind- = new int [2];
ind_[0] = 0;
counts = new ArrayList<Integer >();
counts.add (1);
for(int i =1 ; i < fpsizeR ; i++){
if (!isEqualArray (FPTable. get (FPTable.size () — 1), FPTable_[i])){
ind_[1] = i—1;
indices.add(ind-);
ind_. = new int [2];
ind_[0] = i;
FPTable.add (FPTable_[i]);
counts.add (1);
}else{
int pos = counts.size () —1;
int curr = counts.get(pos);
curr—4-;

i < fpsizeR — 1 ; i++4){
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counts.set (pos, curr);

¥
ind_[1] = fpsizeR — 1;
indices.add(ind_-);
}
public boolean isEqualArray (int[] arrl, int[] arr2){
if (arrl.length != arr2.length)
return false;
for(int i = 0 ; i < arrl.length ; i4++4){
if (arrl[i] !'= arr2[i])
return false;
}
return true;
¥

public void frequentSubgraphs(double treshold){

clusters ();

int index = 0;
if (treshold >= .50){
for(int i = 0 ; i < clusters.size () ; i++){
int parity = countOne(FPTable.get(clusters.get(i).get (0)));
double alpha = (double) parity/ G.size ();
if (alpha >= treshold)
index = ij;
else
break ;
}elsed{
for(int i = clusters.size()/2 ; i < clusters.size() ;
int parity = countOne(FPTable.get(clusters.get
double alpha = (double) parity/ G.size ();
if (alpha >= treshold)
index = 1i;
else
break;
}
}

adjacencyMatrix ();
performDFS (index);

}

public void performDFS(int index){
dfs = new ArrayList<ArrayList<Integer >>();
temp- = new ArrayList<ArrayList<Integer >>();
for(int i = 0 ; i < clusters.get(index).size () ; i++){
temp = new ArrayList<Integer >();
dfs (clusters.get(index).get(i));

}

public void dfs(int index){
temp.add(index);

int [] arr = adjMatrix[index];
boolean foundOne = false;
for (int i = 0 ; i < index ; i4++){
if(arr[i] == 1){
foundOne = true;

i+4+){
(i).get(0)));

ArrayList<Integer> te = new ArrayList<Integer >();

for(int j = 0 ; j < temp.size (); j++){
te.add (temp.get (j));
}
temp-.add(te);
dfs (i);
¥

if (!foundOne)
dfs.add (temp);

temp = new ArrayList<Integer >();

if (temp_-.size () != 0){
temp.addAll(temp_.get (temp_-.size () — 1));
temp_-.remove (temp.. get (temp_.size () — 1));
}

}

public void clusters (){
clusters = new ArrayList<ArrayList<Integer >>();
int currentParity = countOne(FPTable.get (0));
ArrayList<Integer> temp = new ArrayList<Integer >();
temp.add (0);
for(int i = 1 ; i < FPTable.size () ; i++){
int parity = countOne(FPTable.get (i));
if (parity != currentParity){
currentParity = parity;
clusters.add (temp);
temp = new ArrayList<Integer >();

}
temp.add(i);

}

clusters .add (temp);
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}

public
int

void adjacencyMatrix (){
size = FPTable.size ();

adjMatrix = new int[size][size];
for(int i = 0 ; i < size ; i4+4){
for(int j = 0 ; j < size ; j4++){
if (i = j){
adjMatrix[i][j] = 0;
continue;
Yelse if (i > j){
continue;
}
if (isConnected (FPTable.get (i), FPTable.get(j))){
adjMatrix[i][j] = 1;
adjMatrix[j][i] = 1;
for(int k = 0 ; k < i ; k++){
if (adjMatrix[i][k] == 1 && adjMatrix[k][j] == 1){
adjMatrix [k][j] = 0;
adjMatrix[j][k] = 0;
}
}
}
}
}
¥
public boolean isConnected (int [] arrl, int[] arr2){
for(int i = 0 ; i < arr2.length ; i4+4)
if (arr2[i] = 1 && arrl[i] == 0)
return false;
¥
return true;
¥
public void patternFinder (Graph subG){
bfsIndex = new ArrayList<Integer >();
ArrayList<Edge> edges = new ArrayList<Edge>();
edges.addAll (subG. geteList ());
bfsArray = new int [G.size ()];
for(int 1 = 0 ; i < G.size() ; i++){
bfsArray [i] = 0;
}
for(int i = 0 ; i < subG.geteList ().size() ; i++){
int index = getlndex (subG.geteList ().get(i));
for(int j = 0 ; j < indices.size () ; j++){
if (indices.get(j)[0] <= index && indices.get(j)[1] >= index){
if (! bfsIndex.contains (j)){
bfsIndex.add(j);
if (bfsIndex.size () == 1
bfsArray = FPTable.get (j);
else
for(int k = 0 ; k < FPTable.get(j).length ; k++){
if (bfsArray [k] == 1 && FPTable.get(j)[k] == 1)
bfsArray [k] = 1;
else
bfsArray [k] = 0;
}
}
}
}
}
¥
public int getIndex(Edge e){
for(int i = 0 ; i < eList.size () ; i++){
if (eList.get(i).isEqual(e, false)){
return i;
}
}
return —1;
}
¥
GUIHandler.java
package com. Controller;
import java.io.BufferedReader;
import java.io.BufferedWriter;
import java.io.File;
import java.io.FileWriter;
import java.io.lIOException;
import java.io.InputStreamReader;
import java.net.URL;
import java.util.ArrayList;
import java.util.StringTokenizer;
import javax.swing.JOptionPane;
import javax.swing.JProgressBar;
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import com.Model.Edge;

import com.Model.Graph;

import com.Model. Specie;

import com.PHYLIP.DrawGram.DrawgramlInterface;
import com.PHYLIP. Util.DrawPreview;

public class GUIHandler {

private final int build = 1;
private final int fs = 2;
private final int fp = 3;
private final int gs = 4;

public static ArrayList<ArrayList<String>> options;
int index;

public double treshold;

String fileSub;

JProgressBar progressBar;

//gsr variables

public double [][] gsrSimMatrix;

//build variables

public String outGroup, ncbiGroup, phylipComp, mctComp;

String [] data_;

//fpr variables

public Graph subG;

public int [] speSub;

//fsr variables

public ArrayList<ArrayList<Integer>> dfs;

public ArrayList<int[]> indices;

public ArrayList<Edge> eList;

public int[] edgelndex;

ArrayList<int[]> fptable;

public GUIHandler(int index, JProgressBar progressBar){
this.index = index;
this.progressBar = progressBar;

public GUIHandler (){}

public GUIHandler(int index){

this.index = index;
¥
public GUIHandler(int index, JProgressBar progressBar, String fileSub){
this.index = index;
this.progressBar = progressBar;
this.fileSub = fileSub;
}
public GUIHandler(int index, JProgressBar progressBar, double treshold){
this.index = index;
this.progressBar = progressBar;
this.treshold = treshold;
¥

public ArrayList<ArrayList<String>> getOptions(){
ArrayList<Specie> species = (new JSONParser_()).ParseJSON ();

options = new ArrayList<ArrayList<String >>();
ArrayList<String> content = new ArrayList<String >();
ArrayList<String> value = new ArrayList<String >();
ArrayList<String> value_small = new ArrayList<String >();

for (Specie s : species){
content.add(s.getContent ());
value.add(s.getValue ());

StringTokenizer st = new StringTokenizer (s.getContent (), ”(”7);
while (st . hasMoreTokens ()){
String s2 = st.nextToken ().trim ();
value_small.add(s2.toLowerCase ());
break;

}

options.add(content );
options.add(value);
options.add(value_small);

return options;

}

public String SimulateSelected
(String [] data, int choice) throws Exception{

String str = 77}

progressBar.setString

(700% completed — Reading files ...”);

ArrayList<Graph> G = new ArrayList<Graph>();

for(int i = 0; i < data.length; i++){

String filePath =
7/ files /glyco/”+data[i]4+700010.xml”;

try {
URL kgml = getClass ().
getResource (7 / files /glyco/”’+data[i]+700010.xml”);
InputStreamReader isr
= new InputStreamReader (kgml.openStream ());
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BufferedReader in = new BufferedReader (isr);
} catch (Exception e){
e.printStackTrace ();

int dload = JOptionPane.

showConfirmDialog(null, ”file not found: ”
+data[i]4+700010.xml\nDownload now ?7);
if (dload == 0){
boolean fin = connectTolnternet(data[i], 10);
if (1fin)
return null;
}else{
JOptionPane.showMessageDialog(null , ”"Process aborted”);
return null;
}
}
G.add ((new XMLParser(filePath)).getGraph(false));
filePath = ”/files /citric/”+data[i]+700020.xml”;
try {

URL kgml = getClass ().getResource (
7/ files /citric/”4+data[i]4+700020.xml”);

InputStreamReader isr =
new InputStreamReader (kgml.openStream ());

BufferedReader in = new BufferedReader (isr);
} catch (Exception e){

e.printStackTrace ();

int dload = JOptionPane.showConfirmDialog(null,
”file not found: ”"4data[i]+700020.xml\nDownload now ?77”);

if (dload == 0){
boolean fin = connectTolnternet(data[i], 10);
if (! fin)
return null;
}else{
JOptionPane.showMessageDialog(null, ”"Process aborted”);

return null;

Graph ccG = (new XMLParser(filePath )).getGraph(false);
G.get (G.size () — 1).joinGraph(ccG);

G.get (G.size () — 1).setName(data[i]);
}
//this
data- = data;
System.out.println (”to group..”);
progressBar.setString(’05% completed — Grouping organisms....”);

BuildPhenogramGroup GP = new BuildPhenogramGroup (G, index);
GP.FPGraph ();

if (choice == build){
//str 4= GP.getGroup-();
outGroup = GP.getGroup ();

str += ”\nGroup Generated: ” + outGroup;
//str 4= " —=> 7 + GP.getGroupV ();
System.out.println (” get parent..”);

progressBar.setString (

725% completed — Getting parenthood of organisms”);
NCBITaxManager NCBI = new NCBITaxManager(G);
NCBI. getParentHood ();

progressBar.setString (

”50% completed — Creating phenogram for NCBI Taxonomy...”);
BuildPhenogramGroup GP2 =

new BuildPhenogramGroup (NCBI. getSimMatrix (), G);
GP2.generateGroup ();

progressBar.setString (

”70% completed — Generating .txt files...”);
generatelntree (GP.getGroup (), GP2.getGroup ());
generateDrawGram (GP. getGroup-(), true);
generateDrawGram (GP. getGroup-(), false);

progressBar.setString (

”75% completed — Checking PHYLIP TreeDist”);
PHYLIPTreeDist ptd = new PHYLIPTreeDist(GP2.getGroup ());
ptd.checkTree ();

System.out.println(”to string..”);
ncbiGroup = GP2.getGroup ();
str += ”\nNCBI Taxonomy : ” 4+ ncbiGroup;

str += "\ nSimilarity”;
progressBar.setString(?’90% completed — Checking MCT Comparison”);
double mct = (new Comparison ()).
MCTCompare(GP. getGroup (), GP2.getGroup ());
mct = round (mect);
mctComp = mct + 77
str += ”"\n(1) using MCT: ” 4+ mctComp + 7 %”;
double phylipTD = ptd.compare();
phylipTD = round (phylipTD );

phylipComp = 7”7 4 phylipTD;
str += "\n(2) using PHYLIP TreeDist: 7 4 phylipComp + 7 %”;
System .out.println (”done..”);

}else if(choice == gs){
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}

public

}

public

gsrSimMatrix = GP. getSimilarity ();

for (int i 0; i < G.size() ;
for (int j 0
if (i >=j)

continue;

(7,

i++){

str += ” pair +

j < G.size()

RO

3

G.get (i).getName() + 7, 7 + G.get(j).getName() + ”7) — 7;
progressBar.setString (
”Getting similarity .... for pair (”

+ G.get(i).getName() + 7,

gsrSimMatrix [i][j]

? + G.get(j).getName() + 7)”)
100xgsrSimMatrix [1][]];

if (gsrSimMatrix[i][j] != 100)
gsrSimMatrix[i][j] = round(gsrSimMatrix[i][j]);
str += gsrSimMatrix[i][j] + "%\n”;
}
}
}else if(choice == fs){
FPGraphMiner fpg = new FPGraphMiner(G);
fpg.FPTable ();
fptable = fpg.FPTable;
fpg.frequentSubgraphs (treshold);
dfs = fpg.dfs;
eList = fpg.eList;
indices = fpg.indices;
edgelndex = fpg.edgelndex;
str += ”"Subgraps with ” + (treshold*100) + "% treshold\n”;
for(int j =0 ; j < dfs.size() ; j++){
ArrayList<Integer> curr = dfs.get(j);
str 4= " Graph "4+ (j+1) + 7: 7;
for(int i = 0 ; i < curr.size() ; i++){
str += curr.get (i);
if(i < curr.size () —1)
str 4= 7 = 7
str += "\n”;
}
str 4= 77
}else if(choice == fp){
progressBar.setString (" reading 7 + fileSub+”7.xml file ..”);
subG = (new XMLParser(fileSub)).getGraph(true);
progressBar.setString (” generating FPGraphMiner Pattern Finder”);
FPGraphMiner fpg = new FPGraphMiner(G);
fpg.FPTable ();
fpg.patternFinder (subG);
progressBar.setString (” Finalizing”);
str += ”Subgraph exist(’s) in 7;
boolean first = true;
speSub = fpg.bfsArray;
for(int i = 0 ; i < speSub.length ; i4++4+){
if (speSub[i] == 1){
if (first){
first = false;
}else{
str 4= ", 73
str += G.get (i).getName ();
}
}
if (speSub.length == 0)
str 4= ”"No species found.”;
str 4= 7"\n";
}
return str;

void generatelntree(String gl, String g2){

it

try {
String content = gl + 7;\n” + g2 + 7;7;
File file = new File(” intree”);
// if file doesnt exists, then create
if (!file.exists())

file.createNewFile ();

}
FileWriter fw = new FileWriter (file.

getAbsoluteFile ());

BufferedWriter bw = new BufferedWriter (fw);

bw.write (content );
bw. close ();

} catch (IOException e) {
e.printStackTrace ();

}
void generateDrawGram (String tree, boolean isDraw){
try {

String content = tree + 7;7;

File file = new File(” treedata”);

if (isDraw)
file

new File(” treedata”);
else

file

o4

new File(” treedata2”);
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// if file doesnt exists, then create it
if (!file.exists())

file .createNewFile ();
}

FileWriter fw = new FileWriter(file.getAbsoluteFile ());
BufferedWriter bw = new BufferedWriter (fw);

bw.write (content );

bw. close ();

} catch (IOException e) {
e.printStackTrace ();

}
}
public double round(double num){
String s = num + ”7;
int index = s.indexOf(’.’);
int prefsize = index + 3;
if (s.length () > prefsize){ // 0.xyz
String s2 = s.charAt(prefsize) + 77;
int n = Integer.parselnt (s2);
if(n >= 5){
String s3 = s.substring (index + 1, prefsize) + 77;
int n2 = Integer.parselnt(s3);
n2++;
String s4 = s.substring (0, index + 1) + (n2 + ”7);
num = Double.parseDouble(s4);
}else{
String s4 = s.substring (0, prefsize);
num = Double. parseDouble(s4);
}
}
return num;
¥
public void exportFiles(int choice, String filePath , String fileName){

try {
String pretext =
String str = 77,
if (choice == build){
DrawgramInterface dg = new DrawgramlInterface ();
dg.DrawgramRun(” treedata2”);

LRI
5

String title = ”Preview: 7;
String curDir = System.getProperty (” user.dir”);
curDir += ”/JavaPreview .ps”;

new DrawPreview (title , curDir, filePath , true);

str += 7 (FORMAT = Number —> KEGG Code —> Organism Name”;
//show data
for(int i = 0 ; i < data_.length ; i++4){

str += "\n” + (i+1);

str += " —> 7 4 data_[i];
str += 7" —> 7 +
options.get (0).get (options.get (1).indexOf(data_[i]));
}
str += 7\ n\n\ nH—H-- AR\ R \n 7
//output
str += 7"\ nGroup Generated: ” 4+ outGroup;
str += ”\nNCBI Taxonomy : ” 4 ncbiGroup;

str += "\ nSimilarity”;
str += "\n(1) using MCT: ” 4+ mctComp + 7 %”;

str += ”\n(2) using PHYLIP TreeDist: ” 4+ phylipComp + 7 %”;
pretext = ”build”;
}else if(choice == gs){

str += 7 (FORMAT = KEGG Code —> Organism Name”;
//show data
for(int i = 0 ; i < data_.length ; i+4++4){
str += ”\n” + data_[i];
str 4= "7 —> 7
+ options.get (0).get(options.get (1).indexOf(data_[i]));

}

str += 7 \n\n\ n4—4—4—4—+H+HHHHHH R\ n\n

//output
for(int i = 0; i < data_.length ; i+4){
for(int j = 0 ; j < data-.length ; j++4+){
if (i >=j)
continue ;

str 4= " pair (” 4 data_[i] + 7, ” + data_[j] + ) — 7;
str 4= gsrSimMatrix[i][j] + "%\n"”;
}
}
pretext = "gs”;
}else if(choice == fs){

str += 7 (FORMAT = KEGG Code —> Organism Name”;
//show data
for(int i = 0 ; i < data_.length ; i++4){

35



str += ”"\n” + data_[i];
str += " —> 7 +
options.get (0).get(
options.get (1).indexOf(data_[i]));

str 4= 7"\n\n\n+++++" +
e e o

P A H\n\n\n "7 ;

str += ”"\nSubgraphs with 7 +
treshold + "% treshold: 7;
ArrayList<ArrayList <Edge>> recList =
new ArrayList<ArrayList<Edge>>();
for(int i =0 ; i < dfs.size() ; i++){
String text = 77;
int size = 0;
ArrayList<Edge> recE = new ArrayList<Edge>();
for(int j = 0 ; j < dfs.get(i).size() ; j++){

int start = indices.get(dfs.get(i).get(j))[0];
int last = indices.get(dfs.get(i).get(j))[1];
for (int k = start ; k <= last ; k++){
int elndex = edgelndex[k];
String s = eList.get(elndex).reaction;
recE.add(eList.get(elndex));
if(k !'= start){
text += 7", 7;
if(size > 85){
size = 0;
text 4= "\n”;
¥
¥
size += s.length ();
text += s;

}

str += ”"\n\nReaction List #” 4+ (i+1);
str += "\n” + text;
recList .add(recE);

}
pretext = 7 fs”;
for(int i = 0 ; i < recList.size() ; i++){

String content = "<?xml version=\"1.0\"7>";
content += ”"\n<subgraph treshold=\""
+ treshold 4+ ”\” orgs=\"";

ArrayList<Integer> curr = dfs.get(i);

int ind = curr.get (0);

int [] currAr = fptable.get(ind);

String orgCont = "7

for(int j = 0 ; j < currAr.length ; j++){

if (currAr[j] == 1){
if (orgCont.length () != 0)
orgCont += 7, 7;

orgCont += 7[” + data_[j] +
”]” + options.get (0).
get (options.get (1).indexOf(data_[j]));
}
}
content += orgCont + ”\7>7;

String num = 7 (”;
for(int j = 0 ; j < curr.size() ; j++){
num += curr.get(j);
if (i < curr.size () —1)
num 4= 7 -7,
}

num += ")”;

ArrayList <Edge> recE = recList.get(i);
String reactions = 77;
for (int j = 0 ; j < recE.size () ; j++){
Edge e = recE.get(j);
reactions 4= ”"\n\t<reaction id=\"" 4+ e.id + "\” 7;
reactions 4= ”"name=\"" + e.reaction 4+ "\” 7;
if (e.reversible)
reactions 4= ”"type=\"reversible\” >";
else
reactions 4= ”"type=\"irreversible\” >";

for(int k = 0 ; k < e.vertexl.names.size () ; k++){
reactions += ”\n\t\t<substrate name=\""
+ e.vertexl.names.get (k) + 7\” />";

b
for(int k = 0 ; k < e.vertex2.names.size () ; k++){
reactions 4= 7\n\t\t<product name=\""
+ e.vertex2.names.get (k) + ”\” />";
}
reactions 4= ”"\n\t</reaction >7;
}
content 4+= reactions;
content += ”\n</subgraph >";
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} catch

private boolean
try{

File xmlfile = new File(filePath + ”/subg”

+ (i4+1) + 7.7 4+ treshold + ”=" 4 num + ”_.xml”) ;

// if file doesnt exists, then create it

if (!'xmlfile.exists ()) {
xmlfile.createNewFile ();

}

FileWriter xmlfw = new FileWriter (

xmlfile. getAbsoluteFile ());
BufferedWriter xmlbw = new BufferedWriter (xmlfw);
xmlbw . write (content );
xmlbw . close ();

}
}else if(choice == fp){
str += " Reaction File: 7 4 fileSub + 7\n”;
str += ”Reaction exist(’s) in 7;
boolean first = true;
for(int i = 0 ; i < speSub.length ; i4++){
if (speSub[i] == 1){
if (first){
first = false;
}else{
str 4= 7, 7;
}
str 4= "\n(” + data_ [i] + ”)”
+ options.get (0).get(options.get (1).indexOf(data_
}
str += 7\n”;
if (speSub.length == 0)
str += ”"No species found.”;
pretext = "fp”;
}
File file = new File(filePath + 7/” 4 fileName + ”_” + pretext + 7 .txt”)
// if file doesnt exists, then create it

if (!file.exists()) {
file .createNewFile ();
}

FileWriter fw = new FileWriter (file.getAbsoluteFile ());
BufferedWriter bw = new BufferedWriter (fw);

bw.write (str);

bw. close ();

(IOException e) {

e.printStackTrace ();

connectTolnternet (String spe, int pwayl){

String path = ”http://rest.kegg.jp/get/”+

spe + 7000” + pwayl + ”/kgml”;
System.out. println (” Get XML file from ” + path);

URL kgml = new URL(path);

BufferedReader in = new BufferedReader (

new InputStreamReader (kgml.openStream ()));

String inputLine;

String content =

ny .,
H

while ((inputLine = in.readLine()) != null){
content 4= inputLine + ”\n”;
in.close ();
String addP = " glyco”;
if (pwayl == 20)
addP = " citric?”;

String s = getClass (). getResource(”/files /”
+ addP + ”/”+ spe +7000” + pwayl + ”.xml”).toString ();
s = s.substring(s.indexOf(’C’), s.length ());
File xmlfile2 = new File(s) ;
// if file doesnt exists, then create it
if (!'xmlfile2.exists ()) {
xmlfile2.createNewFile ();

FileWriter xmlfw2 = new FileWriter (

xmlfile2 . getAbsoluteFile ());
BufferedWriter xmlbw2 = new BufferedWriter (xmlfw2);
xmlbw2. write (content );

xmlbw2. close ();

JOptionPane.showMessageDialog(null, "Download Complete”);

} catch(Exception e){

}

return

e.printStackTrace ();
JOptionPane.showMessageDialog(null, "Can’t connect to www.kegg,jp”);
return false;

true;

o7

(1))

;



JSONParser.java
package com. Controller;

import java.io.BufferedReader;

import java.io.FileNotFoundException;
import java.io.IOException;

import java.io.InputStreamReader;
import java.net.URL;

import java.util.ArrayList;

import java.util.Iterator;

import org.json.simple.JSONArray;

import org.json.simple.JSONObject;

import org.json.simple.parser.JSONParser;
import org.json.simple.parser.ParseException;

import com.Model. Specie;

public class JSONParser- {
private static final String filePath = ”files /options.JSON”;
ArrayList<Specie> species;
public JSONParser_(){

}

public ArrayList<Specie> ParseJSON (){
species = new ArrayList<Specie >();
try |
// read the json file
//FileReader reader = new FileReader (filePath);

URL fileP = getClass ().getResource(”/files /options.JSON”);

BufferedReader in = new BufferedReader

(new InputStreamReader (fileP .openStream ()));

String inputLine;

String contentJSON = 77;

while ((inputLine = in.readLine()) != null){
contentJSON 4= inputLine + ”"\n”;

in.close ();

JSONParser jsonParser = new JSONParser();

JSONObject jsonObject = (JSONObject)
jsonParser . parse (contentJSON );

// get an array from the JSON object

JSONObject query = (JSONObject) jsonObject.get(” query”);
JSONObject result = (JSONObject) query.get(” results”);
JSONArray select = (JSONArray) result.get(” select”);

// take the elements of the json array
@SuppressWarnings (" rawtypes”)
Iterator i = select.iterator ();

// take each value from the json array separately
while (i.hasNext())
JSONObject inobj = (JSONObject) i.next ();

JSONObject option = (JSONObject) inobj.get(” option”);

Object content = option.get(” content”);
if (content.toString (). contains (” Reference”)

content.toString ().contains (” personalized”)
content.toString (). contains (” alphabet”)
content.toString (). contains (” Disease”))

continue;
Object value = option.get(” value”);
species.add(new Specie(content.toString(),
value.toString ()));

catch (FileNotFoundException ex) {
ex.printStackTrace ();

catch (IOException ex) {
ex.printStackTrace ();

catch (ParseException ex) {
ex.printStackTrace ();

catch (NullPointerException ex) {
ex.printStackTrace ();

e

return species;

NCBITaxManager.java
package com.Controller;

import java.io.IOException;
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import java.util.ArrayList;
import javax.swing.JOptionPane;

import com.Model.Graph;

public class NCBITaxManager {

ArrayList <Graph> G;
ArrayList<ArrayList<Integer>> parent;
ArrayList<Integer> group;

double [][] SimilarityMatrix;

public NCBITaxManager (){}

public NCBITaxManager ( ArrayList<Graph> G){
this .G = G;
(new GUIHandler ()).getOptions ();

}

public ArrayList<ArrayList<Integer>>
getParentHood () throws IOException{
parent = new ArrayList<ArrayList<Integer >>();
for (int i = 0 ; i < G.size() ; i++){
parent .add (new ArrayList<Integer >());
String temp = G.get(i).getName();
temp = GUIHandler.options.get (0).get (
GUIHandler.options.get (1).indexOf(temp));
String [] stra = temp.split ("\\(");
temp = stra [0].trim ();
parent.get (i).add(getNameld (temp));

}

while (!isEqualAll ()){
for (ArrayList<Integer> specie : parent){

if (specie.get(specie.size() — 1) == 1)
continue;
specie.add(getParent (specie.get(specie.size() — 1)));
}
}
return parent;
}
public boolean isEqualAll(){
int n = parent.get (0).get(parent.get (0).size() — 1);
for (ArrayList<Integer> specie : parent)
if (specie.get(specie.size() — 1) != n)
return false;
return true;
¥

public ArrayList<ArrayList<Integer>>
getParentHood_() throws IOException{
parent = new ArrayList<ArrayList<Integer >>();
for(int i = 0 ; i < G.size() ; i++){
parent .add (new ArrayList<Integer >());
String temp = G.get(i).getName();
temp = GUIHandler.options.get (0).
get (GUIHandler.options.get (1).indexOf(temp));
String [] stra = temp.split ("\\(”);
temp = stra [0].trim ();

int id = —1;

while ((id = getNameld(temp)) == —1){
stra = temp.split(” 7);
if (stra.length == 1){

JOptionPane.showMessageDialog (null ,
G.get(i).getName () +
”? does not exist in NCBI Organism List.\n"+
”Check spelling and contact the admin for errors.”);” +

for(int j = 0 ; j < stra.length ; j++)
femp 4= stralj] + 7 7

temp = temp.trim ();

}
parent.get (i).add(id);
}
for(int i = 0 ; i < parent.size() ; i++){
ArrayList<Integer> specie = parent.get(i);
int last = specie.get(specie.size() — 1);
while (last !'= 1){
int num = getParent(last);
specie.add (num);
last = num;
for(int j =0 ; j < i ; j++){
ArrayList<Integer> tspecie = parent.get(j);

if (tspecie.contains (num)){
for(int k = tspecie.indexOf(num) + 1 ;
k < tspecie.size () ; k++4)
specie.add(tspecie.get(k));

last = 1;
break ;

39



}

public

}

public

}

public

}

public

}
}

return parent;

int getParent(int
return (new DMPParser ()).getParent (id);

id) throws IOException{

int getNameld(String name){

try |

return (new DMPParser()). getld (name);
} catch (IOException e)
e.printStackTrace ();

}

return —1;

double [][] getSimMatrix (){

int size = G.si
SimilarityMatri

for (int i = 0 ;

}

ze ();
x = new double[size][size];
i < size ; i++){
i =05 j < size ; j++){
(o= j){
SimilarityMatrix [1][j] = 0;
continue;
if(i > §)
continue;
SimilarityMatrix[i][j] = getEqual(i, j);
SimilarityMatrix[j][i] = SimilarityMatrix[i][]j];

return SimilarityMatrix;

int getEqual(int i , int j){

int count = 0;

ArrayList<Integer> spel = parent.get(i);
int sizel = spel.size();

ArrayList<Integer> speJ = parent.get(j);

int sizeJ = spelJ.size ();
int k = sizel;
if (sizel > sizel){
k = sizel;
¥
for(int index = 0; index < k; index++){
int nl = spel.get(sizel — 1 — index);
int n2 = spelJ.get(sizeJ — 1 — index);
if (nl == n2){
count—+4+;
}else
break;
}

return count;

PHYLIPTreeDist.java

package com.

import
import
import
import
import
import
import
import

public

java.
java .
java .
java.
java.
java.
java.
java.

class

Controller;

io. File;

io.FileReader;
io.IOException;
io.OutputStream;
io.PrintStream;

net . URI;

net . URISyntaxException;

util.Scanner;

PHYLIPTreeDist {

String NCBIGroup;

public PHYLIPTreeDist (){}

public PHYLIPTreeDist(String NCBIGroup){
this . NCBIGroup = NCBIGroup;

}

public void checkTree() throws

IOException ,

URISyntaxException{

URI exe = (new CreateTempFile()).convert(”exe/treedist.exe”);

Process process

OutputStream os

Runtime. getRuntime (). exec(exe.getPath ());

process.getOutputStream ();
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10.

PrintStream

printStream .
printStream.
printStream .
printStream .
printStream .
printStream .
printStream .
printStream .
printStream .

printStream = new PrintStream (os);
println ("R”);

flush ();

println (?D”);

flush ();

println (7Y”);

flush ();

println ();

flush ();

close ();

File file = new File(” outfile”);
while (! file . exists ())
file = new File(” outfile”);
}
public double compare(){
double similarity = 0;
try |
String str = getDist ().trim ();

String numS =

PRTIN

5
for(int i = str.indexOf(’:’)+1 ;

i < str.length() ; i++){
if (str.charAt(i) != > 7
numS += str.charAt(i);

double num = Double.parseDouble (nums);
similarity = num/countBranches ();
similarity = round(similarity );
similarity = 100 — similarity x100;

} catch (IOException e)
e.printStackTrace ();

}

return similarity;

}

public String getDist () throws IOException{

String dist
File file =

new File(” outfile”);

LIRTIN
5

Scanner scanner ;
if (!file.exists()) {
file .createNewFile ();

} else {
scanner = new Scanner (new FileReader (file));
int counter = 1;
while (scanner.hasNextLine ()) {
String str = scanner.nextLine (). trim ();
if (counter == 6){

scanner . close ();
return str;

counter—++;

scanner . close ();

}

return dist

}

H

public int countBranches(){

int count =

for (int i =

03

0 ; i < NCBIGroup.length () ; i+4++4)

if (NCBIGroup.charAt (i) == ’(’ || NCBIGroup.charAt(i) ==

count++4;

return count;

}

public double round(double num){

»

String s = num + ;

if (s.length

O >5){ // 0.xyz

String s2 = s.charAt(5) + 77

int

n = Integer.parselnt (s2);

if (n >= 5){

String s3 = s.substring (2, 5) + "”;

int n2 = Integer.parselnt(s3);

n2++;

String s4 = s.substring (0, 2) 4+ (n2 4+ ”7);
num = Double. parseDouble(s4);

}else{

}

return num;

SimilarityMatrix.java
package com.Controller;

import java.util.ArrayList;

String s4 = s.substring (0, 5);
num = Double. parseDouble(s4);
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import com.Model.Graph;

public class SimilarityMatrix {

private final int Jaccard
private final int Hamming

I
=)

double [][] SimilarityMatrix;
ArrayList <Graph> Gj;
ArrayList<int[]> FPTable;
ArrayList<Integer> counts;
int GSizeint, choice;

public SimilarityMatrix (ArrayList<int[]> FPTable,
ArrayList<Integer> counts, ArrayList<Graph> G){
this.FPTable = FPTable;
this.counts = counts;
this .G = G;

public double [][] getSimilarityMatrix (int choice){
int GSize = G.size ();
SimilarityMatrix = new double[GSize ][ GSize];

int total = 0;
if (choice == Hamming)
total = countEdges ();

for(int i =0 ; i < GSize ; i++){
for(int j =0 ; j < GSize ; j++){

(i< §)
continue;

if (i = j){
SimilarityMatrix[i][j] = 0;
continue;

}

double nume = 0;

int count = O0;

for(int k = 0 ; k < FPTable.size () ; k++){

if (choice == Jaccard){
if (FPTable.get(k)[i] == 1
&& FPTable.get(k)[j] = 1)
nume += counts.get(k);
} else {
if (FPTable.get(k)[i] != FPTable.get(k)[j])
count+= counts.get(k);
}
}
double num = 0;
if (choice == Jaccard){
num = nume/(G.get (i).geteList ().size () +
G.get(j).geteList ().size () — nume);
}else{
double numl = (total — count);
num = numl/total;
}
num = round (num);
SimilarityMatrix[i][j] = num;
SimilarityMatrix[j][i] = num;
}
}
return SimilarityMatrix;
¥
public double round(double num){
String s = num + "7
if(s.length() > 5){ // 0.xyz
String s2 = s.charAt(5) + 77
int n = Integer.parselnt (s2);
if(n >= 5){
String s3 = s.substring (2, 5) + "7
int n2 = Integer.parselnt(s3);
n2+4++;
String s4 = s.substring (0, 2) 4+ (n2 4+ ”7);
num = Double. parseDouble(s4);
}elsed{
String s4 = s.substring (0, 5);
num = Double. parseDouble(s4);
}
}
return num;
}
public int countEdges(){

int total = 0;

for (int k = 0 ; k < counts.size () ; k++){
total4+= counts.get(k);

}
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11.

12.

TXTParser.java

package com.

import
import
import
import
import

public

java.
java.
java.
java.
java.

clas

Scanner

io
io

io.
.FileReader;
.IOException;
util . ArrayList;
util.Scanner;

return total;

Controller;

File;

s TXTParser {

scanner ;

String filePath;
ArrayList<String|[] > data;
index = 0;

int

public TXTParser(String filePath){

}

public

XMLParser.java

this.filePath =

filePath;

ArrayList<String[]> readFile ()
throws IOException{
String s = getClass (). getResource(”/”
+ filePath).toString ();
s = s.substring (s.indexOf(’C’), s.length());

File file = new

File (s);

data = new ArrayList<String|[] >();

if (!file.exists())
file .createNewFile ();

} else {

scanner

= new Scanner (new FileReader(file));

while (scanner.hasNextLine()) {

}
}

return data;

package com.Controller;

import
import

import
import
import
import

import
import
import
import
import

import

import
import

public

java.io.IOException;
java.util.ArrayList;

java
java
java

javax .

org.
org.
org
org.
org.

com .
com .
com .

x .swing.JOptionPane;
x.xml. parsers . DocumentBuilder;
x.xml. parsers.DocumentBuilderFactory;

w3c.
w3c.
.w3c.
.sax.InputSource;
xml .

xml

xml. parsers .

dom . Document;
dom . Element ;
dom. NodeList ;

sax . SAXException

Model . Edge;
Model . Graph;
Model . Vertex ;

class XMLParser {

Document dom

;

String filePath ;
private Graph G;

boolean

isSub = false;

String str = scanner.nextLine (). trim ();

String [] tData = str.split (”,”);

for(int i = 0 ; i < tData.length ; i++4){
tData[i] = tData[i].trim();

)3
data.add (tData);

ParserConfigurationException;

public XMLParser(String filePath){

}

this . filePath =
G = null;

filePath ;

public Graph getGraph(boolean isSub){

}

private

G = new Graph ();

this.isSub = isSub;

parseXmlFile ();
return Gj;

void parseXmlFile (){
//get the factory
DocumentBuilderFactory dbf =

DocumentBuilderFactory . newlInstance ();
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dbf.setValidating (false );
try |
dbf.setFeature (
"http://apache.org/xml/features/”+
"nonvalidating /load—external —dtd”,
false );
} catch (ParserConfigurationException pe) {
pe.printStackTrace ();
}

try {
DocumentBuilder db = dbf.newDocumentBuilder ();

if (lisSub){
System.out.println (filePath );
String s = getClass (). getResource(filePath ). toString ();
//s = s.substring (s.indexOf(’C’), s.length ());

//Using factory get an instance of document builder
//parse using builder to get DOM representation of the XML file

InputSource is = new InputSource(s);
dom = db.parse(is);
} else
dom = db.parse(filePath);
parseDocument ();
}catch (ParserConfigurationException pce) {
pce.printStackTrace ();
}catch (SAXException se) {
se.printStackTrace ();

}catch (IOException ioe) {
System.out.println (” File not found: ” 4 filePath);
JOptionPane.showMessageDialog (null ,
”File not found: ” + filePath);

}
private void parseDocument (){
//get the root element

Element docEle = dom.getDocumentElement ();

ArrayList<Integer> eID = new ArrayList<Integer >();
ArrayList<String> eName = new ArrayList<String >();

NodeList nll = docEle.getElementsByTagName(” entry”);

if(nll !'= null && nll.getLength() > 0) {
for(int i = 0 ; i < nll.getLength(); i++) {
Element el = (Element)nll.item(i);
String name = el.getAttribute (”name”);

int id = Integer.parselnt(el.getAttribute(”id”));

eID.add (id);
eName . add (name);

//get a nodelist of elements
NodeList nl = docEle.getElementsByTagName(” reaction”);
if (nl != null && nl.getLength() > 0)

for(int i = 0 ; i < nl.getLength ();i++) {

Element el = (Element)nl.item (i);
String name = el.getAttribute (”name”);
String type = el.getAttribute (”type”);

int id = Integer.parselnt(el.getAttribute(”id”));

String ent = eName. get (eID.indexOf(id));

String [] entry_. = ent.split(” ”);

ArrayList<String> entry = new ArrayList<String >();

for(int j = 0 ; j < entry_.length ; j++)
entry.add(entry_[j]);

boolean reversible = false;
if (type.equalslgnoreCase(” reversible”))
reversible = true;

NodeList nl2 = el.getElementsByTagName(” substrate”);
ArrayList<String> subs = new ArrayList<String >();

if(nl2 != null && nl2.getLength () > 0) {
for(int j = 0 ; j < nl2.getLength (); j++) {
Element el2 = (Element)nl2.item(j);
subs.add(el2.getAttribute ("name”));
}
}
NodeList nl3 = el.getElementsByTagName(” product”);
ArrayList<String> prod = new ArrayList<String >();
if (nl3 != null && nl3.getLength() > 0) {
for(int j = 0 ; j < nl3.getLength(); j++) {
Element el3 = (Element)nl3.item(j);
prod.add(el3.getAttribute (”"name”));
}
}
if (name.contains (7 7)){
String [] names = name.split (” 7);
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for(int j = 0; j < names.length ; j++){
for(String s : subs){
ArrayList<String> subs_ =
new ArrayList<String >();
subs_.add(s);
Vertex vl_. = new Vertex(subs_);
for (String sl : prod){
ArrayList<String> prod. =
new ArrayList<String >();
prod_.add(sl);
Vertex v2_. = new Vertex(prod._);

if (!G.vertexExist(vl.))
G.addVertex(vl.);

if (!G.vertexExist(v2.))
G.addVertex(v2.);

Edge e = new Edge(id, entry,
names[j], vl_, v2_, reversible);
if (!G.edgeExist(e))
G.addEdge(e);

}
}
}else{
for (String s : subs){
ArrayList<String> subs_. = new ArrayList<String >();
subs_.add(s);
Vertex vl. = new Vertex(subs_);
for (String sl : prod){
ArrayList<String> prod. = new ArrayList<String >();
prod-.add(sl);
Vertex v2. = new Vertex(prod.);
if (!G.vertexExist(vl.))
G.addVertex(vl_);
if (!G.vertexExist(v2.))
G.addVertex(v2.);
Edge e = new Edge(id, entry,
name, vl_, v2_, reversible);
if (!G.edgeExist(e))
G.addEdge(e);
}
}
}

2. Model

1. Edge.java

package com.Model;
import java.util.ArrayList;

public class Edge {

public Vertex vertexl; // substrate

public Vertex vertex2; // product
public String reaction; // name of reaction
public boolean reversible; // check if rev or not
public ArrayList<String> entry;
public int id;

public Edge(int id, ArrayList<String> entry,

String reaction, Vertex substrate,
Vertex product, boolean reversible){

vertexl substrate;

vertex?2 product;

this.reaction = reaction;

this.reversible = reversible;

this.entry = entry;

this.id = id;

}

public boolean isEqual(Edge e, boolean isJoin){
if (isJoin){
if (entry.size () != e.entry.size())
return false;

if (reaction.equalslgnoreCase(e.reaction)){
for(int i = 0 ; i < entry.size () ; i++){
if (entry.indexOf(e.entry.get(i)) == —1)
return false;

}

return true;

}elsed{
if (reaction.equalsIgnoreCase(e.reaction)){
if (vertexl.isEqual(e.vertexl)){
if (vertex2.isEqual(e.vertex2)){
return true;
}
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}else{
if (reversible || e.reversible){
if (vertexl.isEqual(e.vertex2)
&& vertex2.isEqual(e.vertexl))
return true;

}

return false;

2. Graph.java

package com.Model;
import java.util.ArrayList;

public class Graph {
ArrayList<Vertex> vList;
ArrayList<Edge> eList;
String name;

int [][] adjMatrix;
public Graph(){

vList = new ArrayList<Vertex >();
eList = new ArrayList<Edge>();

public Graph(String name,
ArrayList<Vertex> vList, ArrayList<Edge> eList){

this.vList = vList;
this.eList = eList;
this .name = name;

}

public void setName(String name){
this .name = name;

¥

public String getName(){
return name;
}

public ArrayList<Vertex> getvList (){
return vList;

public ArrayList<Edge> geteList (){
return eList;

public void addVertex(Vertex v){
vList .add(v);
}

public void addEdge(Edge e){
eList .add(e);
}

public boolean vertexExist(Vertex v){
for (Vertex vl : vList){
if (vl.isEqual(v))
return true;

}

return false;

}

public boolean edgeExist (Edge e){
for (Edge el : eList){
if (el.isEqual(e, true)){
return true;
}

}

return false;

public void joinGraph (Graph G){
for (Edge e : G.eList){
if (!edgeExist(e)){
eList.add(e);
if (! vertexExist (e.vertexl))
vList.add(e.vertexl);
if (! vertexExist (e.vertex2))
vList.add(e.vertex2);

3. Specie.java

package com.Model;
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public class Specie {

String content;
String value;

public Specie(String content, String value){
this.content = content;
this.value = value;

}

public String getContent (){
return content;
}

public String getValue(){
return value;

4. Vertex.java

package com.Model;
import java.util.ArrayList;

public class Vertex {
public ArrayList<String> names;

public Vertex(ArrayList<String> names){
this .names = names;
¥

public boolean isEqual(Vertex v){
if (names.size () != v.names.size ())
return false;

for (int i = 0; i < names.size () ; i++){
if (!names.get(i).equalslgnoreCase(v.names.get(i)))
return false;

}

return true;

3. PHYLIP.DrawGram

1. DrawGramlnterface.java
package com.PHYLIP.DrawGram;

import java.io.BufferedReader;
import java.io.BufferedWriter;
import java.io.File;

import java.io.FileOutputStream;
import java.io.FileWriter;

import java.io.InputStream;
import java.io.InputStreamReader;
import java.io.OutputStream;
import java.net.URL;

import com.Controller.CreateTempFile;
import com.PHYLIP. Util.TestFileNames;
import com.sun.jna.Library;

import com.sun.jna.Native;

public class DrawgramlInterface {
public interface Drawgram extends Library {
public void drawgram (

String intree ,
String usefont ,
String plotfile ,
String plotfileopt ,
String treegrows ,
String treestyle ,
boolean usebranchlengths ,
double labelangle ,
boolean scalebranchlength ,
double branchlength ,
double breadthdepthratio ,
double stemltreedratio ,
double chhttipspratio ,
String ancnodes,
boolean doplot,
String finalplotkind);

public boolean DrawgramRun(String fileName){
TestFileNames test = new TestFileNames ();

if (!test.FileAvailable (fileName, ”"Intree”))
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return false;

}

// at this point we hook into the C code
String wherestr = ”System.load”;

try

{

wherestr = ” Native.loadLibrary”;

URL url = getClass ().getResource(”/font/font3”);
BufferedReader in = new BufferedReader (new InputStreamReader (url
String inputLine;

String content = 77

while ((inputLine = in.readLine()) != null){
content += inputLine + ”\n”;

}

File file = new File(” font3”);

// if file doesnt exists, then create it

if (!file.exists()) {
file .createNewFile ();

}

FileWriter fw = new FileWriter (file.getAbsoluteFile ());

BufferedWriter bw = new BufferedWriter (fw);

bw.write (content);

bw. close ();

String fullPath = ExportResource(”/exe/drawgram.dll”);

Drawgram Drawgram = (Drawgram) Native.loadLibrary (

”drawgram” , Drawgram. class );

Drawgram . drawgram (

fileName ,

” Courier”,

"plotfile.ps”,

T wh”

”"horizontal”,

”phenogram?” ,

true ,

90.0,

true ,

10.0,

0.53,

0.05,

0.333,

”Centered” ,

false ,

”Postscript”
)

return true;
catch (UnsatisfiedLinkError e)

String mapedLibName =

System . mapLibraryName (” drawgram ” ) ;

String libpath =

System . getProperty (” user.dir ”);;

if (mapedLibName.contains (” jnilib”))

// mac
libpath 4= ”/libdrawgram.dylib”;

else if (mapedLibName.contains(” dll1”))

.openStream ()));

getResource (7 /exe/drawgram.dl1” ). toString ();

{
// windows
String sl = getClass ().
sl = sl.substring(sl.indexOf(’C’), sl.length()
libpath = s1 4+ 7.d117;
}
else
{
// unix
libpath += ”/libdrawgram.so”;
}
String msg = ”Drawgram library not found in 7y
msg += libpath;
msg += 7 by 7;
msg += wherestr;
msg += 7. Error msg: 7;
msg +=

€;
System .out.println (msg);

} catch (Exception e) {
e.printStackTrace ();
}

return false;

}

public String ExportResource(String resourceName)
throws Exception {

InputStream stream = null;
OutputStream resStreamOut = null;
String file = resourceName.

substring (resourceName.indexOf(’/ )
resourceName.length (
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4. PHYLIP.Util

1. DisplayProgress.java

package com.

import
import
import
import

import
import
import
import
import

java .
java.
java.
java.

javax .
javax .
javax .
javax .
javax.

file = file.substring(file.indexOf(’/’) + 1,
file .length ());

System.out.println (” file: ” + file);
String jarFolder;
try {

stream = com.View.PhenTor.class.

getResourceAsStream (resourceName );

if (stream == null){

throw new Exception(” Cannot get resource \””7 +

resourceName +7\” from Jar file.”);

}

System.out.println (717);

int readBytes;

byte [] buffer = new byte[4096];

jarFolder = new File (com.View.PhenTor.class.

getProtectionDomain (). getCodeSource ().

getLocation ().toURI().getPath())

.getParentFile (). getPath (). replace (’\\’,

System.out. println (jarFolder);

resStreamOut = new FileOutputStream (
jarFolder + 7/” + file);

System.out.println(” init res”);

while ((readBytes = stream.read (buffer)) > 0){

resStreamOut . write (buffer , 0, readBytes);

}

System.out.println (7 %27);

} catch (Exception e){
throw e;
} finally {
stream . close ();
if (resStreamOut != null)
resStreamOut . close ();

}

return jarFolder + 7/” 4+ file;

PHYLIP. Util;

awt . Font;
io.FileNotFoundException;
io. File;

util.Scanner;

swing .
swing .
swing .
swing .
swing .

JFrame;

JOptionPane;
JScrollPane;
JTextArea;
ScrollPaneConstants;

@SuppressWarnings (” serial”)
DisplayProgress extends JFrame

public

{

class

public

{

JScrollPane

DisplayProgress(

String progressfilename , String progressfile) // constructor

super (progressfilename ); // label frame

//Font useFont = new Font(” Monospaced”, Font.PLAIN, 12);
JTextArea ta = new JTextArea(200,400);
ta.setFont (new Font(” Monospaced”, Font.PLAIN, 12));

try

{

jsp = new JScrollPane(
ta,ScrollPaneConstants . VERTICAL.SCROLLBAR_AS_NEEDED,
ScrollPaneConstants . HORIZONTAL_SCROLLBAR-AS_NEEDED ) ;

Scanner sf = new Scanner(new File(progressfile));
while (sf.hasNextLine())
{

String curline = sf.nextLine ();

ta.append(curline );
ta.append(”\n”);

sf.close ();
ta.setEditable(false);

jsp.getViewport ().add(ta);
this.getContentPane ().add(jsp);
this.setLocation (800, 200);
this.setSize (600, 400);

this.setVisible (true);

catch (FileNotFoundException e)

String msg = ”Progress file: 7;

msg += progressfile;
msg += ” does not exist.”;
JOptionPane.showMessageDialog (null ,

msg, "Error”, JOptionPane.ERRORMESSAGE) ;
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DrawPreview.java

package com.PHYLIP. Util;
import java.awt.x;

import javax.imageio.ImagelO;
import javax.swing.x;

import com.Controller. GUIHandler;
import com.PHYLIP. Util.PlotData;
import com.PHYLIP. Util. SectionData;

import java.awt.geom. x;
import java.lang.Math;

import java.io.File;

import java.io.FileNotFoundException;
import java.io.IOException;

import java.util.Scanner;

import java.awt.geom.Line2D;

import java.awt.image.BufferedImage;

public class DrawPreview

double yadd = 400;
public Canvas canv;public DrawPreview (String plotfilename ,
String plotfile, String path, boolean isExp) // constructor
{

try
PlotData curplot = ReadPlotFile(plotfile );

if (curplot != null)
{
GCanvas canvas=new GCanvas(curplot, true); // create drawing canvas
canvas.setBackground (Color .WHITE) ;

int max_-size = 0;
if (isExp)
for (int i=0; i<curplot.m_treePart.size (); i++) {

SectionData section = curplot.m_treePart.get(i);
for(int j = 0 ; j < section.texts.size () ; j++){
LabelData text = section.texts.get(j);

text.m_displayText =
GUIHandler.options.get (0).get (
GUIHandler.options.get (1).
indexOf (text.m_displayText ));

System.out.println (” text: 7 + text.m_displayText);
if (text.m_displayText.length () > max_size)
max._size = (int) (

text.m_displayText.length ()=
(text.m_useFont.getSize2D () + 25));

}

System.out.println ("max size: + max_size);
Bufferedlmage image=new BufferedImage (
curplot. m_-plotwidth+30 + max_size,
curplot. m_plotheight , BufferedImage . TYPEINT_RGB);

»

Graphics2D g2=(Graphics2D )image.getGraphics ();
g2.setBackground (Color .WHITE) ;
canvas.paint (g2);

// write the captured image as a PNG

try {
if (lisExp){
String s = getClass ().
getResource (7 /” + path
+ ”/phenom.png”).toString ();
s = s.substring(s.indexOf(’C’), s.length());
//ImagelO . write (image, ”"png”, new File(s));
ImagelO. write (image, ”png”,
new File (” phenom.png”));
}elsed{
ImagelO. write (image, ”png”,
new File (path+”/phenom.png”));
}
} catch (IOException el) {
el.printStackTrace ();
}
}

catch (FileNotFoundException e)

String msg = ”Plot file: 7;

msg += plotfilename;

msg += ” does not exist.”;
JOptionPane.showMessageDialog (null ,

70



}

public

{

msg, ”Error”,

JOptionPane . ERRORMESSAGE) ;

PlotData ReadPlotFile(String plotfilename)
throws FileNotFoundException// constructor

PlotData curplot = new PlotData ();

SectionData cursec = new SectionData ();
cursec.strokewidth = —1.0;

Scanner scanfile = new Scanner(new File(” plotfile.ps”));
boolean pagefound = false;

while (scanfile.hasNextLine())

String curline = scanfile

Scanner

scanline .

scanline = new Scanner(curline);

useDelimiter (7 7);

if (scanline.hasNext())

{

if (pagefound)
{

if (curline.

else if

scanline .
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// pic
int in
Double
Double
Double
Double
while

}

.nextLine ();

contains (7

1

k up line
dex = 0;

xbeg = 0.
ybeg = 0.
xend = 0.
yend = 0.

)

limits

H
H

H

[eRelele]

(scanline.hasNext ())

if (scanline.hasNextDouble ())

// correct for

ybeg = curplot.m_plotheight
yvend = curplot.m_plotheight

// make line
Line2D . Double cur2d = new Line2D.Double(xbeg,ybeg,xend,yend);
.lines.add(cur2d);

cursec

(curli

ne

switch (index)

{

case 0: xbeg
case 1: ybeg
case 2: xend
case 3: yend
}
index+=1
scanline . next ();
inverted y wvalue
— ybeg;
— yend;

// Cubic Bezier
defines the start of the curve

// the
int in
Double
Double
Double
Double
Double
Double
Double
Double
while

}
// the

first
dex =
xbeg
ybeg
xoffl
yoffl
xoff2
yoff2
xend
yend

0;

[=RelololoNoloNo]

(scanline.

.contains (” moveto”))

curve is on two

0
0;
0
0

3

'asNext )

lines

if (scanline.hasNextDouble ())

{

else

second defines

switch (index)

case 0:
case 1:
index+=1;

scanline.next ();

curline = scanfile.nextLine ();
close ();

scanline = new Scanner(curline);

index = 0;

while

{

(scanline . hasNext ())

xbeg
ybeg

if (scanline.hasNextDouble ())

switch (index)

scanline
scanline
scanline
scanline

scanline
scanline

.nextDouble ()
.nextDouble ()
.nextDouble ()
.nextDouble ()

3
3
i
i

.nextDouble ();
.nextDouble ();

bre
bre
bre
bre

bre
bre

the two off curve points and the end of the



case 0: xoffl = scanline.nextDouble(); b
case 1: yoffl = scanline.nextDouble(); b
case 2: xoff2 = scanline.nextDouble(); b
case 3: yoff2 = scanline.nextDouble (); bz
case 4: xend = scanline.nextDouble(); b
case 5: yend = scanline.nextDouble (); 1
}
index+=1;
}
else
{
scanline .next ();
}
}
// correct for inverted y value
ybeg = curplot.m_plotheight — ybeg;

yoffl = curplot.m_plotheight — yoffl;
yoff2 = curplot.m_plotheight — yoff2;
yend = curplot.m_plotheight — yend;

// make curve
CubicCurve2D . Double cube2d

= new CubicCurve2D . Double(xbeg,ybeg, xoffl ,yoffl ,xoff2 ,yoff2 ,xend,

cursec.curves.add(cube2d);

if (curline.contains (” DocumentMedia:”))

else

else

else

if

if

if

// get image dimensions
int index = 0;
while (scanline.hasNext())
¢ if (scanline.hasNextInt ())
if (index == 0)
curplot.m_plotwidth = scanline.nextInt ();
else if (index == 1)
curplot. m_plotheight = scanline.nextInt ();
else

scanline . next ();

index+= 1;

scanline .next ();

}

(curline.contains (” setlinewidth”))

// get line width
if (cursec.strokewidth > 0)

// output previous section if it exists
curplot.m_treePart.add(cursec);

}
cursec = new SectionData ();
while (scanline.hasNext())
if (scanline.hasNextDouble ())

cursec.strokewidth = scanline.nextDouble ();

scanline .next (); // throw away misc text
}
(curline.contains (” Page:”))
pagefound = true;
(curline.contains (” findfont”))
// text output is on 4 lines
Font useFont;
Point.Double translation = new Point.Double(0,0);
Double rotation = 0.0;

String displayText = new String (””);

// first line has the font name and the scaling

String fontstring = scanline.next (). replace(’/’, 7 7);
fontstring = fontstring.trim ();

String [] fontparts = fontstring.split(” —=");

int fontsize = 0;

while (scanline . hasNext ())
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if (scanline.hasNextDouble())

fontsize = (int)scanline.nextDouble();
fontsize x= 0.8;
}
else
{
scanline .next (); // throw away misc text
}
}
String fontkind;
if (fontparts.length == 1)
{
// Courier & Helvetica
fontkind = ”book”;
else if (fontparts.length == 3)
// Helvetica—Narrow
fontkind = fontparts [2].toLowerCase ();
}
else
{
fontkind = fontparts[1].toLowerCase ();
}

if (fontkind.contains(”roman”) ||
fontkind.contains (” book”) ||
fontkind .contains (” narrow”) ||
fontkind .contains (” light”))

useFont = new Font(fontparts[0], Font.PLAIN, fontsize);

else if (fontkind.contains(” bolditalic”) ||
fontkind.contains (” boldoblique”)
fontkind.contains (” demioblique”)
fontkind.contains (” demiitalic”))

useFont
= new Font(fontparts[0], Font.ITALIC4+Font.BOLD, fontsize);

else if (fontkind.contains(”bold”) ||
fontkind.contains (”demi”) )
{

useFont = new Font(fontparts[0], Font.BOLD, fontsize);

else if (fontkind.contains(”italic”) ||
fontkind.contains (” oblique”) ||
fontkind.contains (” bookoblique”) |
fontkind.contains (” lightitalic”) |
fontkind.contains (” mediumitalic”))

{
useFont
= new Font(fontparts[0], Font.ITALIC, fontsize);
}
else
{
useFont = new Font(” SanSerif”, Font.PLAIN, fontsize);
}
curline = scanfile.nextLine ();

scanline.close ();

scanline = new Scanner(curline);
boolean xfound = false;
boolean yfound = false;

while (scanline . hasNext ())
if (scanline.hasNextDouble())

if (!xfound)
{

translation.x = scanline.nextDouble ();
xfound = true;
}
else if (!yfound)
{
translation.y = scanline.nextDouble ();
translation.y = curplot.m_plotheight
— translation.y;
// inverted y correction
yfound = true;
}
else
{
rotation = —scanline.nextDouble ();
// inverted y correction
}
}
else
{
scanline .next (); // throw away misc text
}
}
// third line is a (0,0) moveto
curline = scanfile.nextLine ();
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scanline.close ();
scanline = new Scanner(curline);

// last line is (name) show

curline = scanfile.nextLine ();
if (curline.contains (7 (7))
{

displayText

= curline.substring (
(curline .indexOf (' (’) + 1),
curline .lastIndexOf (’)’));

}

// make text block

LabelData newlabel

= new LabelData(useFont, translation, rotation, displayText);
cursec. texts.add(newlabel);

}

scanline.close ();

}

// output final section if it exists
if (cursec.strokewidth > 0)

{
}

scanfile.close ();
return curplot;

curplot.m_treePart.add(cursec);

}

@SuppressWarnings (” serial”)
class GCanvas extends Canvas // create a canvas for your graphics

private PlotData locplot;

public int addY = 170;

boolean isDraw;

public GCanvas(PlotData curplot, boolean isDraw)

{
locplot = curplot;
this.isDraw = isDraw;

}

public void setY (int y){
addY = y;

}

@Override

public void paint(Graphics g) // display shapes on canvas

Graphics2D g2D=(Graphics2D) g; // cast to 2D
g2D.setRenderingHint (RenderingHints . KEY_ANTIALIASING,
RenderingHints . VALUE_ANTIALIAS_ON) ;
g2D .setBackground (Color .WHITE) ;
//System.out.println (”in paint”);
for (int i=0; i<locplot.m_treePart.size (); i++)

{
SectionData section = locplot.m_treePart.get(i);
setStroke (g2D, section.strokewidth);
for (int j=0; j<section.lines.size (); j++)
{
Line2D . Double line = section.lines.get(j);
if (!isDraw){
line .yl —= addyY;
line .y2 —= addyY;
line .yl x= 0.52;
line.y2 x= 0.52;
}
drawLine (g2D, line);
¥
for (int j=0; j<section.curves.size (); j++)
//drawCubic (g2D, section.curves.get(j));
for (int j=0; j<section.texts.size (); j++)
{
showText (g2D,
section.texts.get(j),
(int) (locplot.m_plotwidth=x.52),
(int) (locplot.m_plotheight*.52));
}
}
}
public void setStroke(Graphics2D g2D, double width)
{

BasicStroke strokel

= new BasicStroke ((float)width,
java.awt.BasicStroke .CAP.ROUND,
java.awt.BasicStroke .JOIN.ROUND);
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g2D.setStroke (strokel );

public void drawLine(Graphics2D g2D,
double x1, double yl, double x2, double y2)

Line2D . Double linel = new Line2D.Double(x1,yl,x2,y2);
g2D .draw (linel);

public void drawLine(Graphics2D g2D, Line2D.Double linel)

g2D .draw (linel );

public void drawArc(Graphics2D g2D,
double x1, double yl, double x2, double y2, double sd, double rd, int cl)

Arc2D . Double arcl=new Arc2D.Double(x1l,yl,x2,y2,sd,rd,cl);
g2D. fill (arcl);

public void drawEllipse (Graphics2D g2D,
double x1,double yl,double x2,double y2)

Ellipse2D . Double ovall=new Ellipse2D .Double(x1,yl,x2,y2);
g2D. fill (ovall);

public void drawCubic(Graphics2D g2D,
double x1,double yl,double x2,double y2,double x3,double y3,double x4,double y4)
{

CubicCurve2D . Double curvel=new CubicCurve2D.Double(x1,yl,x2,y2,x3,y3,x4,y4);
g2D. fill (curvel);

public void drawCubic(Graphics2D g2D, CubicCurve2D.Double curvel)

g2D .draw (curvel );

public void showText(Graphics2D g2D,
LabelData text, int dispWidth, int dispHeight)

AffineTransform oldat = g2D.getTransform ();

// have to add rotation after translate
// if you do it the other way the rotation
// gets applied to the translation values
AffineTransform newat = new AffineTransform ();
newat.translate ((int)
(text.m_translation.x), (int)(text.m-_translation.y) );
newat.rotate (Math.toRadians(text. m_rotation));

g2D.setTransform (newat );
g2D.setFont (text.m_useFont);
if (isDraw){
g2D.drawString (text . m_displayText ,0,0);
} else
g2D.drawString (text . m_displayText ,—5,(addY+70)*(—1));

//System .out.println (text.m_displayText);
//g2D.drawString (text.m_displayText ,0,0);
// may be unnecessary , but safer
g2D.setTransform (oldat );

LabelData.java

package com.PHYLIP. Util;
import java.awt.Font;
import java.awt.Point;

public class LabelData {
Font m_useFont;
Point.Double m_translation;
Double m_rotation;
String m_displayText;
public LabelData ()

{
m_useFont = new Font(” SanSerif”, Font.PLAIN, 12);
m_translation = new Point.Double(0,0);
m_rotation = 0.0;
m_displayText = new String(” undefined”);
¥

public LabelData(Font useFont, Point.Double translation ,
Double rotation, String displayText)

{
m_useFont = useFont;
m_translation = translation ;
m_rotation = rotation;
m_displayText = displayText;
}
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PhylipFileDialog.java

package com.PHYLIP. Util;

import

import
import

import
import
import
import
import
import
import

public

java.awt.EventQueue;

javax .swing.JFrame;
javax .swing. JTextField;

javax.swing.JPanel;
javax.swing.JLabel;
javax.swing.SwingConstants;
java.awt.event. ActionListener;
java.awt.event.ActionEvent;
javax.swing.JButton;
java.awt.Color;

class PhylipFileDialog {
private JFrame frame;

* @Qwbp.nonvisual location=991,851
private final JLabel 1blTitle = new JLabel (?”WARNING” );

private final JTextField txtFile = new JTextField ();
private final JLabel lblFile = new JLabel(” File:”);

private final JLabel lblExists = new JLabel(” already exists. ”);
private final JButton btnReplace = new JButton(” Replace”);

private final JButton btnAppend = new JButton(” Append”);

private final JButton btnChoose = new JButton(” Choose a new file”);

private final JButton btnQuit = new JButton (” Quit”);
public enum FileAction{REPLACE, APPEND, QUIT}

public class phylipAction{
FileAction retval;
}

Ve

* Launch the application.

*/

public static void main(String[] args) {
EventQueue.invokeLater (new Runnable() {

@Override
public void run() {
try

PhylipFileDialog window = new PhylipFileDialog ();
window . frame.setVisible (true);

} catch (Exception e)
e.printStackTrace ();

}
}
1)
}
Ve
* Create the application.
*/

public PhylipFileDialog () {
initialize ();
}

protected void FileActionToggle(FileAction kind) {
phylipAction action = new phylipAction ();
action.retval = kind;
/*
try {
this. finalize ();
} catch (Exception e) {
e.printStackTrace ();

}
*/
}
Ve
* Initialize the contents of the frame.
«/

private void initialize () {
txtFile.setBounds (42, 35, 336, 28);
txtFile.setColumns (10);
frame = new JFrame();
frame .setBounds (100, 100, 500, 150);
frame.setDefaultCloseOperation (JFrame.EXIT_ON_CLOSE);
frame . getContentPane ().setLayout(null);

JPanel panel = new JPanel();

panel.setBounds (0, 0, 494, 23);

frame . getContentPane ().add(panel);

I1blTitle .setHorizontalAlignment (SwingConstants .CENTER) ;
I1blTitle .setForeground (Color .RED);

panel.add(1blTitle );

frame . getContentPane ().add(txtFile);
1blFile .setBounds (10, 41, 36, 16);

frame . getContentPane ().add(1lblFile );
IblExists.setBounds (384, 41, 95, 16);

frame . getContentPane ().add(lblExists );
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btnReplace.addActionListener (new ActionListener () {
@Override
public void actionPerformed (ActionEvent e)
FileActionToggle (FileAction .REPLACE);

})s
btnReplace.setBounds (10, 75, 104, 29);
frame . getContentPane ().add(btnReplace);

btnAppend.addActionListener (new ActionListener () {
@Override
public void actionPerformed (ActionEvent e)
FileActionToggle (FileAction .APPEND);
}
})s

btnAppend.setBounds (122, 75, 95, 29);
frame . getContentPane ().add(btnAppend);

btnChoose.addActionListener (new ActionListener () {
@Override
public void actionPerformed (ActionEvent e) {
FileActionToggle (FileAction .QUIT);
}
});

btnChoose.setBounds (218, 75, 160, 29);
frame . getContentPane ().add(btnChoose);

btnQuit.addActionListener (new ActionListener () {
@Override
public void actionPerformed (ActionEvent e) {
FileActionToggle (FileAction .QUIT);

})s
btnQuit.setBounds (384, 75, 100, 29);
frame . getContentPane ().add(btnQuit);

PlotData.java
package com.PHYLIP. Util;
import java.util.ArrayList;

public class PlotData {
public int m_plotwidth;
public int m_plotheight;
public ArrayList <SectionData> m_treePart;
public PlotData ()

m_treePart = new ArrayList <SectionData >();

SectionData.java
package com.PHYLIP. Util;

import java.awt.geom.CubicCurve2D;
import java.awt.geom.Line2D;
import java.util.ArrayList;

public class SectionData {
public Double strokewidth ;
public ArrayList <Line2D.Double> lines;
public ArrayList <CubicCurve2D.Double> curves;
public ArrayList <LabelData> texts;
public SectionData ()

{

strokewidth = —1.0;

texts = new ArrayList<LabelData >();

lines = new ArrayList<Line2D .Double >();

curves = new ArrayList<CubicCurve2D.Double > ();
}

TestFileNames.java
package com.PHYLIP. Util;

import java.io.File;
import java.io.IOException;

import javax.swing.JOptionPane;
public class TestFileNames {
public boolean DuplicateFileNames (

String filel , String filelname, String file2 , String
{

File testfilel = new File(filel);
File testfile2 = new File(file2);

if (testfilel .exists () && testfile2.exists ()){

// check if filel and file2 are the same
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String filelpath = ”7;
try {
filelpath = testfilel .getCanonicalPath ();
} catch (IOException e) {
// should never happen
e.printStackTrace ();

}
String file2path = 77;
try {

file2path = testfile2.getCanonicalPath ();
} catch (IOException e) {

// should never happen

e.printStackTrace ();

}
if (filelpath.equals(file2path))
{
String msg = filelname;
msg += " and 7;
msg += file2name;
msg += 7 files are both named \”77;
msg += filel;
msg += "\” which will not work.”;
JOptionPane.showMessageDialog (null, msg,
”Error”, JOptionPane.ERRORMESSAGE) ;
return false;
}
return true;
}
public boolean FileAvailable(String file , String filename)
{
File infile = new File(file);
if (!infile.exists ()){
String msg = filename;
msg += 7 *File: 7;
msg += file;
msg += ” does not exist.”;
JOptionPane.showMessageDialog(null , msg,
”Error”, JOptionPane.ERRORMESSAGE) ;
return false;
}
return true;
}

public String FileAlreadyExists(String file , String filename)
Object [] options = {”Quit”, ”Append”, ”Replace” };

File outfile = new File(file);
if (outfile.exists ()){

String msg = filename;

msg += 7 File: 7;

msg += file;

msg += 7 exists. Overwrite?”;

int retval = JOptionPane.showOptionDialog(null ,
msg, ”Warning”, JOptionPane.
YES_NO_CANCEL_OPTION, JOptionPane.
WARNING_MESSAGE, null ,options ,options [0]);
if (retval == JOptionPane.CANCEL_OPTION) {

return "w”

} else{
if (retval == JOptionPane .NO_OPTION){
return ”a’”;
} else{
return 7q”;
}
}

5. View

1. PhenTor.java
package com.View;

import java.awt.BorderLayout;

import java.awt.Color;

import java.awt.Container;

import java.awt.Cursor;

import java.awt.Dimension;

import java.awt.EventQueue;

import java.awt.Font;

import java.awt.GridLayout;

import java.awt.Image;

import java.awt.Toolkit;

import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;
import java.awt.event.WindowEvent;
import java.awt.event.WindowAdapter;
import java.awt.image.BufferedIlmage;
import java.io.BufferedReader;
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@SuppressWarnings ({

public

java.io.BufferedWriter;
java.io. File;
java.io.FileWriter;
java.io.IOException;
java.io.InputStreamReader;
java.net.InetSocketAddress;
java.net.Socket;

java.net .URL;
java.util.ArrayList;

javax.imageio.ImagelO;
javax.swing.BorderFactory;
javax.swing.ButtonGroup;
javax.swing.DefaultListModel;
javax .swing.Imagelcon;

javax .swing.JButton;

javax .swing.JComboBox;

javax .swing. JFileChooser;

javax .swing.JFrame;

javax .swing.JLabel;

javax .swing. JList;
javax.swing.JMenu;

javax .swing.JMenuBar;
javax.swing.JMenultem;
javax.swing.JOptionPane;
javax.swing.JPanel;
javax.swing.JProgressBar;
javax.swing.JRadioButton;
javax.swing.JScrollPane;
javax.swing.JTable;
javax.swing.JTextArea;
javax.swing.JTextField;
javax.swing. ListSelectionModel;
javax .swing.ScrollPaneConstants;
javax .swing.SpringLayout;

javax .swing.SwingWorker;

javax .swing.UIManager;

javax .swing.UnsupportedLookAndFeelException;
javax .swing. filechooser .FileNameExtensionFilter;

com. Controller. GUIHandler;

com .PHYLIP.DrawGram . DrawgramInterface;
com.PHYLIP. Util . DrawPreview ;

?serial” })

class PhenTor

extends JFrame implements ActionListener{

private static final Font FONT
= new Font(” Helvetica” ,Font.PLAIN ,10);

public final String IMG_-FOLDER

= ”/images/open_file.png”;
public final String IMG_PLAY

= ”/images/train.jpg”;
public final String IMG.WELCOME

= ”/images/welcome.jpg”;
public final String IMG-ADD

= ”/images/add—icon .png”;
public final String IMG_GRID

= ”/images/grid.png”;
public final String IMG_LOADING

= ”/images/loading . gif”;
public final String IMG_ADD2

= ”/images/addsp.png”;
public final String IMG.REMOVE

= ”/images /remsp.png”;
public final String IMG.PHENOM

= ”"files /phenom.png”;

private final Imagelcon ICON_OPEN
= new Imagelcon (
getClass ().
getResource (IMG.FOLDER) ) ;
private final Imagelcon ICON_PLAY
= new Imagelcon (
getClass ().
getResource (IMG_PLAY));
private final Imagelcon ICON.WELCOME
= new Imagelcon (
getClass ().
getResource (IMGWELCOME) ) ;
private final Imagelcon ICON_ADD
= new Imagelcon (
getClass ().
getResource (IMG-ADD) ) ;
private final Imagelcon ICON_LOADING
= new Imagelcon (
getClass ().
getResource (IMG.LOADING) ) ;
private final Imagelcon ICON_ADD2
= new Imagelcon (
getClass ().
getResource (IMG_ADD2) ) ;
private final Imagelcon ICON._REMOVE
= new Imagelcon (
getClass ().
getResource (IMGREMOVE) ) ;
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private final int HEIGHT = 550;
private final int WIDTH = 1000;

private final int SCREEN_HEIGHT
= (int) Toolkit.
getDefaultToolkit ().
getScreenSize (). getHeight () — 30;
private final int SCREEN_WIDTH
= (int) Toolkit.
getDefaultToolkit ().
getScreenSize ().getWidth ();

private final int build = 1;
private final int fs = 2;
private final int fp = 3;
private final int gs = 4;

String [] data;

GUIHandler guih;
String guihout;
DrawPreview dp;

ArrayList<String> indexSpe;
int choice_;
boolean isOpen = false;

int pwayl;
String spe;

public PhenTor () throws IOException{
try
UIManager.setLookAndFeel (

UIManager.
getSystemLookAndFeelClassName ());

} catch (ClassNotFoundException
| InstantiationException
| IllegalAccessException
| UnsupportedLookAndFeelException ex) {

init ();

frame = this;
¢ = frame.getContentPane ();

frame.setSize (WIDTH, HEIGHT);
frame.setDefaultCloseOperation (
JFrame . DO_NOTHING_ON_CLOSE) ;
frame.addWindowListener (new WindowAdapter () {

@Override
public void windowClosing

(WindowEvent event) {

deleteFiles ();

}

frame.setLocationRelativeTo (null);
frame.setResizable (false);
frame.setTitle (” Methabolic Pathway”);

)

cSL = new SpringLayout ();
frame .setLayout (cSL);

createMenuBar ();
setInputPanel ();

setOutputPanel ();
setProgressBar ();

welcomePanel ();

frame.setTitle (” PhenTor”);

URL url = getClass ()
.getResource (” /image/icon.png”);

frame .setlconImage (ImagelO.read (url));

}

public void init (){
(new GUIHandler ()).getOptions ();
}

public void setOptions
(DefaultListModel<String> model){
for (String specie : GUIHandler.options.get (0))
model.addElement (specie);

}

public void deleteFiles (){
File file = new File(” outfile”);
if (file.exists ())
file .delete ();

file = new File(” plotfile.ps”);
if (file.exists ())
file .delete ();

file = new File(”intree”);
if (file.exists ())
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}

private

}

public

}

public

file .delete ();

file = new File(” font3”);
if (file.exists ())
file .delete ();

file = new File (” phenom.png”);
if (file.exists ())
file .delete ();

file = new File(”treedata”);
if (file.exists ())
file .delete ();

file = new File(”treedata2”);
if(file.exists ())
file .delete ();

file = new File (”drawgram.dll”);
if (file.exists ())
file .delete ();

System . exit (1);

void createMenuBar () {
menuBar = new JMenuBar ();
menuBar. setPreferredSize (
new Dimension (frame.getWidth (), 30));
frame .setJMenuBar (menuBar);

file = new JMenu(” File”);
menuBar.add ( file );

eTxt = new JMenultem(” Save Current Output”);
eTxt.addActionListener (this);
eTxt.setEnabled (false );

file .add (eTxt);

exit = new JMenultem (” Exit”);
exit.addActionListener (new ActionListener () {
@Override

public void actionPerformed (ActionEvent e) {
System . exit (1);

1)
file .add (exit);

online = new JMenu(” Online Features”);
menuBar.add (online );

view = new JMenultem (
”View/Download Metabolic Pathway "+
”(Glycolysis , Krebb)”);
view.addActionListener (new ActionListener () {
@Override
public void actionPerformed (ActionEvent e) {
setUpView ();

1)

online .add(view);

void setInputPanel ()
inputPanel = new JPanel();

inputPanel.setFont (FONT);
inputPanel.setBorder (

BorderFactory .

createTitledBorder (” PhenTor Functions”));
inputPanel.setBackground (Color .WHITE) ;

inputSL = new SpringLayout ();
inputPanel.setLayout (inputSL);

inputJsp = new JScrollPane (inputPanel);
inputJsp.setVerticalScrollBarPolicy (

ScrollPaneConstants . VERTICAL. SCROLLBAR_NEVER ) ;
cSL.putConstraint (SpringLayout .NORTH,

inputJsp, 0, SpringLayout.NORTH, c);
cSL.putConstraint (SpringLayout . WEST,

inputJsp, 0, SpringLayout.WEST, c¢);
cSL.putConstraint (SpringLayout .EAST,

inputJsp, 270, SpringLayout.WEST, c);
cSL.putConstraint (SpringLayout .SOUTH,

inputJsp, —30, SpringLayout.SOUTH, c);
frame.add (inputJsp);

createlnsertPanel ();

void createlnsertPanel (){
JLabel orgL = new JLabel(” Organisms : 7);
inputSL.putConstraint (SpringLayout .NORTH,

orgL, 8, SpringLayout.NORTH, inputPanel);
inputSL.putConstraint (SpringLayout . WEST,

orglL, 8, SpringLayout.WEST, inputPanel);
inputPanel.add(orgL);
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orgSel = new JTextField (13);
orgSel.setEditable(false );
inputSL.putConstraint (SpringLayout .NORTH,

orgSel, 7, SpringLayout.NORTH, inputPanel);
inputSL.putConstraint (SpringLayout .WEST,

orgSel, 3, SpringLayout.EAST, orgL);
inputPanel.add(orgSel);

addB = new JButton (ICON_ADD);
addB.setToolTipText (”Add Species To Test”);
addB.setCursor (new Cursor (Cursor .HAND_CURSOR) ) ;
addB.setBackground (null);
addB.setBorder (null);
addB.setBorderPainted (false );
addB.addActionListener (this );
inputSL.putConstraint (SpringLayout .NORTH,

addB, 6, SpringLayout.NORTH, inputPanel);
inputSL.putConstraint (SpringLayout . WEST,

addB, 1, SpringLayout.EAST, orgSel);
inputPanel.add(addB);

JLabel indexL = new JLabel(”Index : 7);
inputSL.putConstraint (SpringLayout .NORTH,

indexL, 10, SpringLayout.SOUTH, orgL);
inputSL.putConstraint (SpringLayout .WEST,

indexL , 8, SpringLayout .WEST, inputPanel);
inputPanel.add (indexL);

String [] indices= {” Jaccard Index”, ”"Hamming Distance” };
index = new JComboBox<String >(indices);
inputSL.putConstraint (SpringLayout .NORTH,

index, 10, SpringLayout.SOUTH, orgL);
inputSL.putConstraint (SpringLayout .SOUTH,

index, 30, SpringLayout.SOUTH, orgL);
inputSL.putConstraint (SpringLayout . WEST,

index , 10, SpringLayout.EAST, indexL);
inputSL.putConstraint (SpringLayout .EAST,

index, —10, SpringLayout.EAST, inputPanel);
inputPanel.add(index );

JLabel taskL = new JLabel(” Choose Task: 7);
inputSL.putConstraint (SpringLayout .NORTH,

taskL, 10, SpringLayout.SOUTH, index);
inputSL.putConstraint (SpringLayout .WEST,

taskL , 8, SpringLayout.WEST, inputPanel);
inputPanel.add(taskL );

buildR = new JRadioButton (” Build Phenogram”, true);
buildR .setBackground (Color .WHITE) ;
buildR.addActionListener (this );
inputSL.putConstraint (SpringLayout .NORTH,

buildR, 3, SpringLayout.SOUTH, taskL );
inputSL.putConstraint (SpringLayout . WEST,

buildR, 15, SpringLayout.WEST, inputPanel);
inputPanel.add(buildR);

gsR = new JRadioButton(” Similarity of Species”);
gsR.setBackground (Color .WHITE) ;
gsR.addActionListener (this );
inputSL.putConstraint (SpringLayout .NORTH,

gsR, 1, SpringLayout.SOUTH, buildR);
inputSL.putConstraint (SpringLayout . WEST,

gsR, 15, SpringLayout .WEST, inputPanel);
inputPanel.add(gsR);

fsR = new JRadioButton (

”Find Reactions between Species”);
fsR.setBackground (Color .\WHITE) ;
fsR.addActionListener (this);
inputSL.putConstraint (SpringLayout .NORTH,

fsR, 1, SpringLayout.SOUTH, gsR);
inputSL.putConstraint (SpringLayout . WEST,

fsR, 15, SpringLayout.WEST, inputPanel);
inputPanel.add(fsR);

fpR = new JRadioButton (

”Find Pathways using Reactions”);
fpR.setBackground (Color .WHITE) ;
fpR.addActionListener (this);
inputSL.putConstraint (SpringLayout .NORTH,

fpR, 1, SpringLayout.SOUTH, fsR);
inputSL.putConstraint (SpringLayout .WEST,

fpR, 15, SpringLayout.WEST, inputPanel);
inputPanel.add (fpR);

task = new ButtonGroup ();
task .add (buildR);

task .add (fsR);

task .add (fpR);
task.add(gsR);

taskPanel = new JPanel ();
taskPanel.setFont (FONT);
taskPanel.setBackground (Color .WHITE) ;
taskSL = new SpringLayout ();
taskPanel.setLayout (taskSL);
inputSL.putConstraint (SpringLayout .NORTH,
taskPanel , 10, SpringLayout.SOUTH, fpR);
inputSL.putConstraint (SpringLayout .WEST,
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}

taskPanel, 0, SpringLayout.WEST, inputPanel);
inputSL.putConstraint (SpringLayout .EAST,

taskPanel, 260, SpringLayout.WEST, inputPanel);
inputSL.putConstraint (SpringLayout .SOUTH,

taskPanel, 0, SpringLayout.SOUTH, inputPanel);
inputPanel.add(taskPanel);

setTaskPanel (buildR);

public void setTaskPanel(JRadioButton jb){

taskPanel.removeAll ();
inputPanel .remove(taskPanel);

taskPanel = new JPanel ();
taskPanel.setFont (FONT);
taskPanel.setBackground (Color .WHITE) ;
taskSL = new SpringLayout ();
taskPanel.setLayout (taskSL);
inputSL.putConstraint (SpringLayout .NORTH,

taskPanel, 10, SpringLayout.SOUTH, fpR);
inputSL.putConstraint (SpringLayout .WEST,

taskPanel, 0, SpringLayout.WEST, inputPanel);
inputSL.putConstraint (SpringLayout .EAST,

taskPanel , 260, SpringLayout.WEST, inputPanel);
inputSL.putConstraint (SpringLayout .SOUTH,

taskPanel, 0, SpringLayout.SOUTH, inputPanel);
inputPanel.add(taskPanel);

runB = new JButton (ICON_PLAY);
runB.setToolTipText (”Run Test”);
runB.setCursor (new Cursor (Cursor .HAND_CURSOR) ) ;
runB.setBackground (null);
runB.setBorder (null);
runB.setBorderPainted (false );
runB.addActionListener (this);
taskSL.putConstraint (SpringLayout .WEST,
runB, 115, SpringLayout.WEST, taskPanel);

if (jb == buildR || jb == gsR){
taskSL.putConstraint (SpringLayout .NORTH,
runB, 0, SpringLayout.NORTH, taskPanel);
taskPanel.add(runB);
}else if(jb == fsR){
JLabel treshL = new JLabel(” Treshhold: 7);
taskSL.putConstraint (SpringLayout .NORTH,
treshL , 0, SpringLayout .NORTH, taskPanel);
taskSL .putConstraint (SpringLayout .WEST,
treshL , 25, SpringLayout .WEST, taskPanel);
taskPanel.add(treshL );

treshT = new JTextField (3);
taskSL . putConstraint (SpringLayout .NORTH,

treshT, 0, SpringLayout .NORTH, taskPanel);
taskSL.putConstraint (SpringLayout .WEST,

treshT, 3, SpringLayout.EAST, treshL);
taskSL.putConstraint (SpringLayout .EAST,

treshT , 30, SpringLayout.EAST, treshL);
taskPanel.add(treshT);

JLabel percentL = new JLabel(”%”);
taskSL.putConstraint (SpringLayout .NORTH,

percentL , 0, SpringLayout .NORTH, taskPanel);
taskSL.putConstraint (SpringLayout .WEST,

percentL , 2, SpringLayout .EAST, treshT);
taskPanel.add (percentL);

taskSL . putConstraint (SpringLayout .NORTH,

runB, 30, SpringLayout .NORTH, treshL );
taskPanel.add(runB);

}else if(jb == fpR){

JLabel subL = new JLabel(” Reaction List Path: ”);
taskSL . putConstraint (SpringLayout .NORTH,

subL, 0, SpringLayout.NORTH, taskPanel);
taskSL.putConstraint (SpringLayout .WEST,

subL, 25, SpringLayout.WEST, taskPanel);
taskPanel.add(subL);

subPath = new JTextField (10);
taskSL.putConstraint (SpringLayout .NORTH,

subPath, 0, SpringLayout.NORTH, taskPanel);
taskSL .putConstraint (SpringLayout .WEST,

subPath, 2, SpringLayout.EAST, subL);
taskPanel.add(subPath);

openFile = new JButton (ICON_OPEN);
openFile.setCursor (new Cursor(Cursor . HAND.CURSOR) ) ;
openFile.setToolTipText (”Open XML File”);
openFile.addActionListener (this);
taskSL.putConstraint (SpringLayout .NORTH,

openFile, —5, SpringLayout.NORTH, taskPanel);
taskSL.putConstraint (SpringLayout .WEST,

openFile, 2, SpringLayout.EAST, subPath);
taskSL.putConstraint (SpringLayout .EAST,

openFile, —2, SpringLayout.EAST, taskPanel);
taskSL.putConstraint (SpringLayout .SOUTH,

openFile, 30, SpringLayout.NORTH, taskPanel);
taskPanel.add(openFile);
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}

public

taskSL . putConstraint (SpringLayout .NORTH,
runB, 30, SpringLayout.NORTH, subL);
taskPanel.add(runB);

revalidate ();

void setOutputPanel() {
outputPanel = new JPanel ();
outputPanel.setBackground (Color .WHITE);

outputJsp = new JScrollPane(outputPanel);
outputJsp.setVerticalScrollBarPolicy (

ScrollPaneConstants . VERTICAL.SCROLLBAR_AS_NEEDED ) ;
cSL.putConstraint (SpringLayout .NORTH,

outputJsp, 0, SpringLayout .NORTH, c);
cSL.putConstraint (SpringLayout . WEST,

outputJsp, 0, SpringLayout.EAST, inputJsp);
cSL.putConstraint (SpringLayout .EAST,

outputJsp, 0, SpringLayout.EAST, c);
cSL.putConstraint (SpringLayout .SOUTH,

outputJsp, —30, SpringLayout.SOUTH, c);

frame .add (outputJsp);

outputSL = new SpringLayout ();

}

public

outputPanel.setLayout (outputSL);

void welcomePanel (){
outputPanel.removeAll ();

JLabel welcome = new JLabel (ICON.WELCOME) ;
outputSL . putConstraint (SpringLayout .NORTH,

welcome, 0, SpringLayout .NORTH, outputPanel);
outputSL.putConstraint (SpringLayout .WEST,

welcome, 0, SpringLayout.WEST, outputPanel);
outputSL.putConstraint (SpringLayout .EAST,

welcome, 0, SpringLayout.EAST, outputPanel);
outputSL.putConstraint (SpringLayout .SOUTH,

welcome, 0, SpringLayout.SOUTH, outputPanel);

outputPanel.add(welcome);

}

public

void loadingPanel (){
outputPanel.removeAll ();

JLabel load = new JLabel (ICON_LOADING);
outputSL . putConstraint (SpringLayout .NORTH,

load , 0, SpringLayout.NORTH, outputPanel);
outputSL.putConstraint (SpringLayout .WEST,

load, 0, SpringLayout.WEST, outputPanel);
outputSL.putConstraint (SpringLayout .EAST,

load, 0, SpringLayout.EAST, outputPanel);
outputSL.putConstraint (SpringLayout .SOUTH,

load , 0, SpringLayout.SOUTH, outputPanel);

outputPanel.add (load);

public void viewPanel(){

}

public

outputPanel.removeAll ();

viewPanel = new JPanel ();
viewPanel.setBorder (
BorderFactory.createTitledBorder (
”?View Metabolic Pathways from KEGG”));
viewSL = new SpringLayout ();
viewPanel.setLayout (viewSL);

outputSL.putConstraint (SpringLayout .NORTH,

viewPanel, 0, SpringLayout.NORTH, outputPanel);
outputSL.putConstraint (SpringLayout .SOUTH,

viewPanel, 0, SpringLayout.SOUTH, outputPanel);
outputSL.putConstraint (SpringLayout .WEST,

viewPanel , 0, SpringLayout .WEST, outputPanel);
outputSL.putConstraint (SpringLayout .EAST,

viewPanel, 0, SpringLayout.EAST, outputPanel);
outputPanel.add(viewPanel);

revalidate ();

void setProgressBar (){

progressBar = new JProgressBar ();
progressBar.setVisible (true);
progressBar.setStringPainted (true);

progressSL = new SpringLayout ();
progressPanel = new JPanel(progressSL);
cSL.putConstraint (SpringLayout .NORTH,

progressPanel, 0, SpringLayout.SOUTH, inputPanel);
cSL.putConstraint (SpringLayout .WEST,

progressPanel, 0, SpringLayout.WEST, c);
cSL.putConstraint (SpringLayout .EAST,

progressPanel, 0, SpringLayout.EAST, c);
cSL.putConstraint (SpringLayout .SOUTH,
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progressPanel, 0, SpringLayout.SOUTH, c);
frame.add(progressPanel);

progressSL.putConstraint (SpringLayout .WEST,

progressBar , 0, SpringLayout .WEST, progressPanel);
progressSL.putConstraint (SpringLayout .EAST,

progressBar , 0, SpringLayout.EAST, progressPanel);
progressSL.putConstraint (SpringLayout .SOUTH,

progressBar , 0, SpringLayout.SOUTH, progressPanel);
progressPanel.add(progressBar );

}

public void setTable(){
String [] colNames = {"#”, ”"Code”, ”Value”};
Object [][] object
= new Object[data.length][colNames.length];
for (int i = 0 ; < data.length ; i++){
= new Integer (i + 1);
new String(data[i]);
new String (
GUIHandler.options.get (0). get (
GUIHandler.options.
get (1).indexOf(data[i])));

table = new JTable(object , colNames);
table.setPreferredScrollableViewportSize (
new Dimension (300, 300));
table.setFillsViewportHeight (true);
table.setEnabled (false );
table.setAutoResizeMode (
JTable . AUTO_RESIZE_ALL_.COLUMNS)) ;
table.getColumnModel ().
getColumn (0).setPreferredWidth (20);
table.getColumnModel ().
getColumn (1).setPreferredWidth (50);
table.getColumnModel ().
getColumn (2).setPreferredWidth (400);

tableJSP = new JScrollPane(table);

tableJSP .setHorizontalScrollBarPolicy (
ScrollPaneConstants .
HORIZONTAL_SCROLLBAR_AS_NEEDED ) ;

tableJSP .setVerticalScrollBarPolicy (
ScrollPaneConstants .
VERTICAL_SCROLLBAR_AS_NEEDED ) ;

}

public void inputData(){
addSpeSL = new SpringLayout ();
addSpePanel = new JPanel(addSpeSL);

addSpe = new JFrame ();

addSpe.setSize (800, 500);

addSpe.setTitle (" Add Species”);
addSpe.add(addSpePanel);

addSpe.setVisible (true);
addSpe.setResizable (false );
addSpe.setLocationRelativeTo (null);
addSpe.setDefaultCloseOperation (DISPOSE_ON_CLOSE) ;

listPanel = new JPanel();
listPanel.setBorder (
BorderFactory.createTitledBorder (” Input Specie”));
list SL = new SpringLayout ();
listPanel .setLayout (listSL );

addSpeSL . putConstraint (SpringLayout .NORTH,

listPanel , 0, SpringLayout.NORTH, addSpePanel);
addSpeSL . putConstraint (SpringLayout .SOUTH,

listPanel , 0, SpringLayout.SOUTH, addSpePanel);
addSpeSL. putConstraint (SpringLayout .WEST,

listPanel , 0, SpringLayout . WEST, addSpePanel);
addSpeSL.putConstraint (SpringLayout .EAST,

listPanel , 0, SpringLayout.EAST, addSpePanel);
addSpePanel.add(listPanel);

speNameLL = new JLabel(” Organism Name or KEGG Code: 7);
listSL . putConstraint (SpringLayout .NORTH,

speNameL, 10, SpringLayout .NORTH, listPanel);
listSL . putConstraint (SpringLayout .WEST,

speNameL, 1, SpringLayout . WEST, listPanel);
listPanel .add (speNameL);

speName = new JTextField (15);
listSL . putConstraint (SpringLayout .NORTH,

speName, 10, SpringLayout.NORTH, listPanel);
list SL . putConstraint (SpringLayout . WEST,

speName, 2, SpringLayout.EAST, speNameL);
list SL . putConstraint (SpringLayout . EAST,

speName, 350, SpringLayout.WEST, listPanel);
listPanel.add (speName);

addS2 = new JButton (ICON_ADD2);
addS2.setCursor (new Cursor (Cursor .HAND_.CURSOR) ) ;
addS2.setToolTipText (” Insert”);
addS2.addActionListener (this);

listSL . putConstraint (SpringLayout .NORTH,
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}

public

addS2, 10, SpringLayout.NORTH, listPanel);
listSL . putConstraint (SpringLayout .SOUTH,

addS2, 30, SpringLayout.NORTH, listPanel);
list SL . putConstraint (SpringLayout . WEST,

addS2, 1, SpringLayout.EAST, speName);
list SL . putConstraint (SpringLayout . EAST,

addS2, 39, SpringLayout.EAST, speName);
listPanel .add(addS2);
speList = new DefaultListModel<String >();
setOptions (speList);
species = new JList<String >(speList);
species.setSelectionMode (

ListSelectionModel . MULTIPLE.INTERVAL_SELECTION ) ;
species.setVisibleRowCount (10);

speJSP = new JScrollPane(species);
speJSP.setVerticalScrollBarPolicy (

ScrollPaneConstants . VERTICAL. SCROLLBAR_AS_NEEDED ) ;

list SL . putConstraint (SpringLayout .NORTH,

speJSP, 10, SpringLayout.SOUTH, speNameL);
list SL . putConstraint (SpringLayout .SOUTH,

speJSP, 0, SpringLayout.SOUTH, listPanel);
list SL . putConstraint (SpringLayout . WEST,

speJSP, 1, SpringLayout.WEST, listPanel);
list SL . putConstraint (SpringLayout . EAST,

speJSP, 400, SpringLayout .WEST, listPanel);
listPanel .add (speJSP);

addS = new JButton (ICON_ADD2);
addS.setCursor (new Cursor (Cursor .HAND_CURSOR) ) ;
addS.setToolTipText (” Insert”);
addS.addActionListener (this);
listSL . putConstraint (SpringLayout .NORTH,

addS, 100, SpringLayout.NORTH, spelJSP);
listSL . putConstraint (SpringLayout .SOUTH,

addS, 120, SpringLayout.NORTH, spelJSP);
list SL . putConstraint (SpringLayout . WEST,

addS, 1, SpringLayout.EAST, speJSP);
list SL . putConstraint (SpringLayout .EAST,

addS, 39, SpringLayout.EAST, speJSP);
listPanel.add(addS);

selectedL = new JLabel(” Selected Specie”);
list SL . putConstraint (SpringLayout .NORTH,

selectedL , 0, SpringLayout.NORTH, listPanel);
listSL . putConstraint (SpringLayout .WEST,

selectedL , 1, SpringLayout.EAST, addS);
listPanel .add(selectedL );

indexSpe = new ArrayList<String >();
selList new DefaultListModel<String >();
selected = new JList<String >(selList );
selected .setSelectionMode (
ListSelectionModel . MULTIPLE INTERVAL_SELECTION ) ;
selected .setVisibleRowCount (10);
list SL . putConstraint (SpringLayout .NORTH,
selected , 1, SpringLayout.SOUTH, selectedL );
list SL . putConstraint (SpringLayout . WEST,
selected , 1, SpringLayout.EAST, addS);
list SL . putConstraint (SpringLayout .EAST,

selected , —1, SpringLayout.EAST, listPanel);
listSL . putConstraint (SpringLayout .SOUTH,
selected , —30, SpringLayout.SOUTH, listPanel);

listPanel.add(selected);

removeB = new JButton (ICON.REMOVE);
removeB.setCursor (new Cursor (Cursor . HAND_.CURSOR) ) ;
removeB . setToolTipText (” Remove” );
removeB.addActionListener (this );
listSL . putConstraint (SpringLayout .NORTH,

removeB, 2, SpringLayout.SOUTH, addS);
list SL . putConstraint (SpringLayout .SOUTH,

removeB, 22, SpringLayout.SOUTH, addS);
list SL . putConstraint (SpringLayout . WEST,

removeB, 1, SpringLayout.EAST, speJSP);
list SL . putConstraint (SpringLayout .EAST,

removeB, 39, SpringLayout.EAST, speJSP);
listPanel .add(removeB);

closeB = new JButton (”CLOSE”);
closeB.setCursor (new Cursor (Cursor .HAND_CURSOR) ) ;
closeB .setToolTipText (” Hide Frame”);
closeB.addActionListener (this);
list SL . putConstraint (SpringLayout .NORTH,

closeB, 8, SpringLayout.SOUTH, selected);
listSL . putConstraint (SpringLayout .EAST,

closeB, —20, SpringLayout.EAST, listPanel);
listPanel.add(closeB);

void addTableInBuild (){
outputSL.putConstraint (SpringLayout .NORTH,

tableJSP, 0, SpringLayout.NORTH, outputPanel);
outputSL.putConstraint (SpringLayout .WEST,

tableJSP, 0, SpringLayout.WEST, outputPanel);
outputSL.putConstraint (SpringLayout .EAST,

tableJSP, —10, SpringLayout.WEST, drawPanel);
outputSL.putConstraint (SpringLayout .SOUTH,
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tableJSP, 0, SpringLayout.NORTH, ojsp);
outputPanel.add(tableJSP );
¥

public void addTable(){
outputSL.putConstraint (SpringLayout .NORTH,
tableJSP, 10, SpringLayout.NORTH, outputPanel);
outputSL.putConstraint (SpringLayout .WEST,
tableJSP, 10, SpringLayout.WEST, outputPanel);
outputSL.putConstraint (SpringLayout .SOUTH,
tableJSP, —10, SpringLayout.SOUTH, outputPanel);
outputPanel.add(tableJSP );
}

public void setGroups(){

output = new JTextArea ();
output.setText (guihout);
output.setEditable(false );
ojsp new JScrollPane (output);
ojsp.setHorizontalScrollBarPolicy (

ScrollPaneConstants . HORIZONTAL_.SCROLLBAR_AS_NEEDED ) ;
outputSL.putConstraint (SpringLayout .SOUTH,

ojsp, 0, SpringLayout.SOUTH, outputPanel);
outputSL.putConstraint (SpringLayout .WEST,

ojsp, 0, SpringLayout.WEST, outputPanel);
outputSL.putConstraint (SpringLayout .EAST,

ojsp, 0, SpringLayout .WEST, drawPanel);
outputPanel.add (ojsp);

}

public void gsrOutput(){
String [] colNames = {”Pair”, "% Similarity”};
int num = 0;
for (int i = data.length — 1; i > 0 ; i——)
num += 1i;

int indX = 0 , indY = 0;
Object [][] object = new Object [num][2];
double [] sim = new double [num];
for(int i = 0 ; i < num ; i++){
if (indX == indY){
indY++;
}

object [i][0]
= new String (" (” +
data [indX] + 7, 7 4 data[indY] + 7)”);
object [i][1]
= new String(
guih . gsrSimMatrix [indX ] [indY] + ”%”);
sim[i] = guih.gsrSimMatrix [indX][indY ];
indY++;
if (indY == data.length){
indX+4+;
indY = indX;

}
for(int i = 0 ;

i
for (int j
if

num — 1; i4+4){

i+ 1 ; j < num ; j++){

sim[i] < sim[j]){
double temp = sim[i];
sim[i] = sim[j];
sim[j] = temp;

Object [] tempO = object[i];
object[i] = object[j];
object [j] = tempO;

}

gsrTable = new JTable(object, colNames);
gsrTable.setPreferredScrollableViewportSize (
new Dimension (300, 300));
gsrTable.setFillsViewportHeight (true);
gsrTable.setEnabled (false );
gsrTable.setAutoResizeMode (
JTable . AUTO_RESIZE_ALL_.COLUMNS) ;

JScrollPane gsrTableJsp

= new JScrollPane(gsrTable);
gsrTableJsp.setHorizontalScrollBarPolicy (

ScrollPaneConstants . HORIZONTAL_SCROLLBAR-AS_NEEDED ) ;
gsrTableJsp.setVerticalScrollBarPolicy (

ScrollPaneConstants . VERTICAL.SCROLLBAR_AS_NEEDED ) ;
outputSL . putConstraint (SpringLayout .NORTH,

gsrTableJsp, 10, SpringLayout.NORTH, outputPanel);
outputSL.putConstraint (SpringLayout .WEST,

gsrTableJsp, 10, SpringLayout.EAST, tableJSP);
outputSL.putConstraint (SpringLayout .EAST,

gsrTableJsp, —30, SpringLayout.EAST, outputPanel);
outputSL.putConstraint (SpringLayout .SOUTH,

gsrTableJsp, 0, SpringLayout.SOUTH, outputPanel);
outputPanel.add(gsrTableJsp);

}

public void fprOutput (){
output = new JTextArea ();
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String s = ”Reactions Exists in species:\n”;

int count = 1;
for(int i = 0 ; i < guih.speSub.length ; i++){
if (guih.speSub[i] == 1){
s += " ("4count+”) ” 4+ data[i] + ”\n”;
count—+4+;
}
}

output.setEditable(false );
output.setText (s);
JScrollPane outputAJSP = new JScrollPane (output);
outputAJSP.setVerticalScrollBarPolicy (

ScrollPaneConstants . VERTICAL.SCROLLBAR-AS_NEEDED ) ;
outputSL.putConstraint (SpringLayout .NORTH,

outputAJSP, 10, SpringLayout.NORTH, outputPanel);
outputSL.putConstraint (SpringLayout .WEST,

outputAJSP, 10, SpringLayout.EAST, tableJSP);
outputSL.putConstraint (SpringLayout .EAST,

outputAJSP, —20, SpringLayout.EAST, outputPanel);
outputSL.putConstraint (SpringLayout .SOUTH,

outputAJSP, 10, SpringLayout.SOUTH, outputPanel);
outputPanel.add (outputAJSP);

}

public void fsrOutput (){
JLabel fsL = new JLabel(” Reactions with ”
(guih.treshold x100) + "% treshold”);
outputSL.putConstraint (SpringLayout .NORTH,
fsL, 5, SpringLayout.NORTH, outputPanel);
outputSL.putConstraint (SpringLayout .WEST,
fsL, 5, SpringLayout.WEST, outputPanel);
outputPanel.add (fsL );

fsrPanel = new JPanel(new GridLayout (0, 1));
JPanel northOnlyPanel = new JPanel();
northOnlyPanel.setLayout (new BorderLayout ());
northOnlyPanel.add(fsrPanel, BorderLayout.NORTH);
JScrollPane fsrJsp = new JScrollPane ();
fsrJsp.setViewportView (northOnlyPanel);
fsrJsp.setVerticalScrollBarPolicy (
ScrollPaneConstants . VERTICAL. SCROLLBAR_-ALWAYS) ;
fsrJsp.setHorizontalScrollBarPolicy (
ScrollPaneConstants . HORIZONTAL SCROLLBARNEVER ) ;
outputSL.putConstraint (SpringLayout .NORTH,
fsrJsp, 5, SpringLayout.SOUTH, fsL );
outputSL.putConstraint (SpringLayout .WEST,
fsrJsp, 5, SpringLayout.WEST, outputPanel);
outputSL.putConstraint (SpringLayout .EAST,

fsrJsp, —10, SpringLayout.EAST, outputPanel);
outputSL.putConstraint (SpringLayout .SOUTH,
fsrJsp, —10, SpringLayout.SOUTH, outputPanel);

outputPanel.add(fsrJsp);

int dfsSize = guih.dfs.size ();

JTextArea[] subgraphs = new JTextArea[dfsSize];
JScrollPane [] subJsp = new JScrollPane[dfsSize];
JLabel [] subgL = new JLabel[dfsSize];

JPanel [] reactions = new JPanel[dfsSize];
System.out.println (”size: ” + guih.eList.size ());
for (int i = 0 ; i < dfsSize ; i++4+){
reactions [i] = new JPanel(new GridLayout (0, 1));
subgraphs[i] = new JTextArea();
String text = 77
int size = 0;
for(int j = 0 ; j < guih.dfs.get(i).size() ; j++){
int start

= guih.indices.get (guih.dfs.get(i).get(j))[0];
int last

= guih.indices.get (guih.dfs.get(i).get(j))[1];
for (int k = start ; k <= last ; k++){

int elndex = guih.edgelndex[k];

String s = guih.eList.get(elndex).reaction;
if (k !'= start){
text 4= ", 7,
if (size > 85){
size = 0;
text 4= "\n”;
}
}
size += s.length ();
text += s

}

subgraphs[i].setEditable(false);
subgraphs[i].setColumns (20);
subgraphs[i].setText(text);

subgL[i] = new JLabel(” Reaction List #” + (i+1));
reactions [i].add(subgL[i]);

subJsp[i] = new JScrollPane (subgraphs[i]);
subJsp[i].setVerticalScrollBarPolicy (

ScrollPaneConstants . VERTICAL. SCROLLBAR_AS_NEEDED ) ;
subJsp[i].setHorizontalScrollBarPolicy (

ScrollPaneConstants . HORIZONTAL_ SCROLLBAR_AS_NEEDED ) ;
subJsp[i].setLocation (0, 0);
reactions [i].add(subJsp[i]);
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fsrPanel.add(reactions[i]);

}

public void setUpView (){
if (!checkIntConnection ()){
JOptionPane.showMessageDialog (null ,
7Can’t Connect to www.kegg.jp. "+
”Please Check your internet connection.
return ;

}

onlineF = new JFrame(” PhenTor: Online”);
onlineF .setResizable (false );
onlineF . setSize (SCREEN.WIDTH, SCREEN_HEIGHT);

oSL = new SpringLayout ();
onlineF .setLayout (oSL);
Container oc = onlineF .getContentPane ();
listPSL = new SpringLayout ();
listP = new JPanel(listPSL);
listP .setBorder (
BorderFactory.createTitledBorder (” List”));
oSL.putConstraint (SpringLayout .NORTH,
listP , 0, SpringLayout .NORTH, oc);
oSL.putConstraint (SpringLayout .WEST,
listP , 0, SpringLayout.WEST, oc);
oSL.putConstraint (SpringLayout .EAST,
listP , 350, SpringLayout.WEST, oc);
oSL.putConstraint (SpringLayout .SOUTH,
listP , 0, SpringLayout.SOUTH, oc);
onlineF .add (listP );

JLabel selPway = new JLabel(” Select Pathway: ”);
listPSL . putConstraint (SpringLayout .NORTH,

selPway, 7, SpringLayout.NORTH, listP );
list PSL . putConstraint (SpringLayout . WEST,

selPway , 10, SpringLayout.WEST, listP );
listP .add (selPway );

String [] pway= {” Gylcolysis”, ” Citrate Cycle (Kreb)”};
pathway = new JComboBox<String >(pway);
listPSL . putConstraint (SpringLayout .NORTH,

pathway, 5, SpringLayout.SOUTH, selPway);
list PSL . putConstraint (SpringLayout . WEST,

pathway , 10, SpringLayout .WEST, listP );
listP .add (pathway );

run = new JButton (” View Pathway”);
run.setToolTipText (

”View Pathway of selected specie”);
run.setCursor (new Cursor (Cursor . HAND_.CURSOR) ) ;
run.addActionListener (new ActionListener () {

@Override
public void actionPerformed (ActionEvent e) {
onlineFunctions ();

workTask wt = new workTask(run);

wt.execute ();

1)

list PSL . putConstraint (SpringLayout .NORTH,

run, 5, SpringLayout.SOUTH, selPway);
listPSL . putConstraint (SpringLayout .EAST,

run , —10, SpringLayout.EAST, listP);
listP .add(run);

dload = new JButton (” Download XML file”);
dload .setToolTipText (
”Download the XML file of the "+
”pathway of the selected specie”);
dload .setCursor (new Cursor (Cursor .HAND.CURSOR) ) ;
dload . addActionListener (new ActionListener () {
@Override
public void actionPerformed (ActionEvent e) {
onlineFunctions ();
workTask wt = new workTask(dload);
wt.execute ();

})s
list PSL . putConstraint (SpringLayout .SOUTH,

dload , —5, SpringLayout .NORTH, run);
list PSL . putConstraint (SpringLayout .EAST,

dload , —10, SpringLayout.EAST, listP );
listP .add(dload);

JLabel speNameVL = new JLabel(

” Organism Name or KEGG Code: 7);
listPSL . putConstraint (SpringLayout .NORTH,

speNameVL, 10, SpringLayout.SOUTH, pathway);
listPSL . putConstraint (SpringLayout . WEST,

speNameVL, 1, SpringLayout.WEST, listP );
listP .add (speNameVL);

speNameV = new JTextField (20);
listPSL . putConstraint (SpringLayout .NORTH,

speNameV, 10, SpringLayout.SOUTH, pathway);
listPSL . putConstraint (SpringLayout .WEST,
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speNameV, 3, SpringLayout.EAST, speNameVL);
listP .add (speNameV );

orgList = new DefaultListModel<String >();
setOptions (orgList );
list = new JList<String >(orgList);
list .setVisibleRowCount (10);
list .setSelectionMode (

ListSelectionModel . SINGLE_INTERVAL_SELECTION) ;
listJ = new JScrollPane(list );
listJ .setVerticalScrollBarPolicy (

ScrollPaneConstants . VERTICAL.SCROLLBAR_AS_NEEDED ) ;
list PSL . putConstraint (SpringLayout .NORTH,

listJ , 10, SpringLayout.SOUTH, speNameVL);
listPSL . putConstraint (SpringLayout .SOUTH,

listJ , —1, SpringLayout.SOUTH, listP );
listPSL . putConstraint (SpringLayout .WEST,

listJ , 1, SpringLayout.WEST, listP);
listPSL . putConstraint (SpringLayout .EAST,

listJ , —1, SpringLayout.EAST, listP );
listP .add(listJ );

selLabel = new JLabel(” Selected Specie: 7);
selLabel .setVisible (false );
oSL.putConstraint (SpringLayout .NORTH,

selLabel, 10, SpringLayout.NORTH, oc);
oSL.putConstraint (SpringLayout .WEST,

selLabel , 3, SpringLayout.EAST, listP );
onlineF .add(selLabel);

viewPSL = new SpringLayout ();
viewP = new JPanel(viewPSL);
viewP .setBackground (Color .WHITE) ;
viewP .setBorder (
BorderFactory.createLineBorder (Color .BLACK) ) ;
oSL. putConstraint (SpringLayout .NORTH,
viewP, 3, SpringLayout.SOUTH, selLabel);
oSL. putConstraint (SpringLayout .WEST,
viewP, 0, SpringLayout.EAST, listP );
oSL. putConstraint (SpringLayout .EAST,
viewP, 0, SpringLayout.EAST, oc);
oSL.putConstraint (SpringLayout .SOUTH,
viewP, 0, SpringLayout.SOUTH, oc);
onlineF .add (viewP );

onlineF .setLocationRelativeTo (null);
onlineF .setDefaultCloseOperation (DISPOSE_.ON_CLOSE) ;
onlineF .setVisible (true);

¥
public void onlineFunctions (){
if(list.getSelectedValue () == null
&& speNameV.getText () == null)
return ;
int choice2 = —-1;
if (speNameV.getText () != null
|| speNameV.getText ().length () == 0){
choice2 = JOptionPane.showConfirmDialog (
null , ”Use text as input?”);
}
if (choice2 == 0){
String str = speNameV.getText (). trim ();
int n = GUIHandler.options.get (2).
indexOf(str.toLowerCase ());
if (n = —1)
n = GUIHandler.options.get (1).
indexOf(str.toLowerCase ());
if (n == —1){
JOptionPane.showMessageDialog (null ,
str + 7 not in the options”);
return ;
}
spe = GUIHandler.options.get (1).get(n);
speNameV .setText (77 );
} else
spe = GUIHandler.options.get (1).get(
GUIHandler.options.get (0).
indexOf(list .getSelectedValue ()));
if (pathway.getSelectedIndex () == 0)
pwayl = 10;
else
pwayl = 20;
}

public boolean checkIntConnection () {

boolean status = false;
Socket sock = new Socket ();
InetSocketAddress address
= new InetSocketAddress ("www.kegg.jp”, 80);
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try |
sock.connect (address, 3000);
if (sock.isConnected ()) {
status=true;

} catch(Exception e) {
e.printStackTrace ();
}

try {
sock.close ();
} catch (IOException e) {
e.printStackTrace ();
}

return status;

public static void main(String|[] args)
throws IOException {
final Splash splash = new Splash ();
EventQueue.invokeLater (new Runnable() {

@Override
public void run() {
try {

UIManager.setLookAndFeel (
UIManager .
getSystemLookAndFeelClassName ());
PhenTor p = new PhenTor ();
splash .setVisible (false );
p.frame.setVisible (true);
} catch (Exception e) {
e.printStackTrace ();
}

1)
}

@Override
public void actionPerformed (ActionEvent e) {
if (e.getSource() == openFile){
try
UIManager.setLookAndFeel (
UIManager .
getSystemLookAndFeelClassName ());
} catch (ClassNotFoundException
| InstantiationException
| IllegalAccessException
| UnsupportedLookAndFeelException el) {
JOptionPane.showMessageDialog (null ,
”Look and feel cannot be loaded.\n”+
”Switching to default look and feel.”,
”Warning”, JOptionPane. WARNINGMESSAGE) ;
}

JFileChooser fileChooser = new JFileChooser ();
fileChooser .setFileSelectionMode (

JFileChooser .FILES_.ONLY );
fileChooser.setAcceptAllFileFilterUsed (false );
fileChooser.addChoosableFileFilter (

new FileNameExtensionFilter ("XML” ,”xml”));

int rVal = fileChooser.showOpenDialog(null);
if (rVal == JFileChooser . APPROVE.OPTION) {
subPath.setText (fileChooser.
getSelectedFile (). toString ());

}else if(e.getSource() == exit){
deleteFiles ();
}else if(e.getSource() == addB){
if (isOpen)
addSpe.setVisible (true);
else{
isOpen = true;
inputData ();

}else if(e.getSource() == closeB){
addSpe.setVisible (false);
}else if(e.getSource() == runB){
int ind = index.getSelectedIndex ();
workTask wt = new workTask(ind);
wt.execute ();
}else if(e.getSource() == buildR || e.getSource() == fsR ||
e.getSource () == fpR || e.getSource() == gsR){
setTaskPanel ((JRadioButton)e.getSource ());
}else if(e.getSource() == eTxt){
//export
try {
UIManager.setLookAndFeel (
UIManager . getSystemLookAndFeelClassName () );
} catch (ClassNotFoundException | InstantiationException
| IllegalAccessException
| UnsupportedLookAndFeelException el) {
JOptionPane.showMessageDialog (
null , "Look and feel cannot be loaded.\n”"+
?”Switching to default look and feel.”, ”Warning”,
JOptionPane . WARNING_MESSAGE) ;
}

JFileChooser jl = new JFileChooser ();
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}else

}else

}else

if

if

if

jl.setFileSelectionMode (
JFileChooser . DIRECTORIES_ONLY ) ;
jl.setDialogTitle (" Choose Destination Folder”);

int save = jl.showSaveDialog(null);
if (JFileChooser .APPROVE.OPTION == save){
String filename = jl.getSelectedFile ().
getName () ;

String filepath = jl.getSelectedFile ().
getAbsolutePath ();

guih.exportFiles (choice., filepath , filename);
JOptionPane.showMessageDialog(null , ”"Finished Exporting Files”);
}else
JOptionPane.showMessageDialog (null ,
”Activity was canceled by the user!”);
(e.getSource () == addS2){
if (speName.getText () == null)

return ;
String str = speName.getText ().trim ();
int n = GUIHandler.options.get (2).indexOf(str.toLowerCase ());
if (n = —1)
n = GUIHandler.options.get (1).indexOf(str.toLowerCase ());

if (n == —1){

JOptionPane.showMessageDialog(null, str + ” not in the options”);

return ;

}

String str2 = GUIHandler.options.get (0).get(n);

if (selList.contains(str2)){
JOptionPane.showMessageDialog (null ,

str2+4+ ” already in the testing set”);

return

}

indexSpe.add(n + ”7);

selList .addElement(str2);

speList.removeElement (str2);

speName.setText (7”);

data = new String|[selList.size ()];
String out = 77,
for(int i = 0 ; i < selList.size() ; i++){

[i] = GUIHandler.options.get (1).get(

GUIHandler. options.get (0).indexOf(selList

data

if (i '= 0)
out 4= 7, 7
out 4= data[i];

orgSel.setText (out);

(e.getSource () == addS){

if (species.getSelectedValue () == null)
return;

int [] a = species.getSelectedIndices ();

String str = 77

String [] sels = new String[a.length];

for(int i = 0 ; i < a.length ; i4++4){
str = spelList.getElementAt(al[i]);
selList .addElement (str);
indexSpe.add (GUIHandler.options.get (0).indexOf(str) + 77);
sels[i] = str;

}

for(int i = 0 ; i < sels.length ; i+4+){
speList.removeElement (sels [i]);
}

data = new String[selList.size ()];

String out = 77;

for(int i = 0
data [

; i < selList.size () ; i++){
i] = GUIHandler.options.get (1).get(

GUIHandler.options.get (0).indexOf(selList.get(i)));

if (i !'= 0)
out 4= 7, 7,
out += data[i];

orgSel.setText (out);

(e.getSource () == removeB){

if (selected .getSelectedValue () == null)
return;

int [] a = selected.getSelectedIndices ();
String str = 77

String [] sels = new String[a.length];

String [] inds = new String[a.length];

for(int i = 0 ; i < a.length ; i44){
str = selList.getElementAt(al[i]);
speList.add(Integer.parselnt (indexSpe.get(a[i])), str);
sels[i] = str;
inds[i] = indexSpe.get(a[i]);

}

for(int i = 0 ; i < sels.length ; i4++){
selList .removeElement(sels [i]);
indexSpe.remove(inds[i]);
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data = new String[selList.size ()];

String out =
for(int i = 0
data [

il

EERTEN
3

= GUIHandler.options.

i < selList.size () ; i++){

get (1).get (

GUIHandler.options.get (0).indexOf(selList.get(i)));

if (i != 0)
out 4= ", ”;
out 4+= data[i];

}
orgSel.setText (out);

}

}
private class workTask extends SwingWorker<Void, Integer> {

int choice;

JButton button;

boolean isPhentorF;

public workTask(JButton button){
this.button = button;
isPhentorF = false;

}

public workTask(int choice) {
this.choice = choice;
isPhentorF = true;

}

@Override

protected Void doInBackground () throws Exception {

progressBar .
progressBar

setVisible (true);
.setIndeterminate (true);

frame.revalidate ();

frame.repaint ();

try {

if (isPhentorF){

if (data.length 0){
JOptionPane.showMessageDialog (
null , ?"No Species

to test in the

return null;

}

outputPanel.removeAll ();
loadingPanel ();

//show loading gif
revalidate ();

if (buildR .isSelected ()){

if (data.length < 3){
JOptionPane.showMessageDialog(null ,
”Test Data for building phenogram”+
?must be greater than or equal to 37);
outputPanel.removeAll ();
welcomePanel ();
revalidate ();

progressBar .
progressBar .
progressBar .

setString (77);
setVisible (false);
setValue (0);

return null;
}
choice- = build;
double start2 = System.currentTimeMillis()/1000;

progressBar.setString (” Reading Input...
System.out. println (” Clicked”);
progressBar.setString (” Processing ....”" );
guih = new GUIHandler(choice, progressBar);
String out = guih.SimulateSelected (data, 1);

» Y.
. 5

if (out == null){
outputPanel.removeAll ();
welcomePanel ();
revalidate ();

progressBar.
progressBar.
progressBar .

setString (77);
setVisible (false);
setValue (0);

return null;
¥
System.out.println (out);
guihout = out;
progressBar.setString (” Setting Tree Data....”);
DrawgramlInterface dg = new DrawgramlInterface ();

dg.DrawgramRun(” treedata”);

String title = ”Preview: 7;
String curDir = System.getProperty (” user.dir”);
curDir += ”/JavaPreview.ps”;

progressBar.setString (” Drawing Tree....”);

outputPanel.removeAll ();
drawSL = new SpringLayout ();
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}else

}else
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drawPanel = new JPanel(drawSL);
drawPanel.setBackground (Color .WHITE) ;

drawPanel.setBorder (

BorderFactory .createLineBorder (Color .BLACK) ) ;
outputSL.putConstraint (SpringLayout .NORTH,

drawPanel, 0, SpringLayout.NORTH, outputPanel);
outputSL.putConstraint (SpringLayout .WEST,

drawPanel, —300, SpringLayout.EAST, outputPanel);

outputSL.putConstraint (SpringLayout .EAST,

drawPanel, 0, SpringLayout.EAST, outputPanel);
outputSL.putConstraint (SpringLayout .SOUTH,

drawPanel, 0, SpringLayout.SOUTH, outputPanel);
outputPanel.add(drawPanel);

new DrawPreview (title , curDir, ”files”, false);
Bufferedlmage image = ImagelO.read (new File (” phenom.png”));

//URL url = getClass (). getResource(”/files /phenom.png”);
//BufferedIlmage image = ImagelO.read (url);

Imagelcon imagelcon = new Imagelcon (image);

Image dimg = imagelcon.getImage ();

Image img

= dimg.getScaledInstance (299,455 ,Image .SCALE.SMOOTH) ;
Imagelcon icon = new Imagelcon (img);

JLabel imageL = new JLabel(icon);
drawSL . putConstraint (SpringLayout .NORTH,

imageL, 0, SpringLayout.NORTH, drawPanel);
drawSL . putConstraint (SpringLayout . WEST,

imageL, 0, SpringLayout.WEST, drawPanel);
drawSL . putConstraint (SpringLayout .EAST,

imageL, 0, SpringLayout.EAST, drawPanel);
drawSL . putConstraint (SpringLayout .SOUTH,

imageL, 0, SpringLayout.SOUTH, drawPanel);
drawPanel.add (imageL);

progressBar.setString (” Setting table....”);

setGroups ();

setTable ();

addTableInBuild ();

eTxt.setEnabled (true);

revalidate ();

double end2 = System.currentTimeMillis()/1000;

File file = new File(” outfile”);
if (file.exists ())
file .delete ();
file = new File(” intree”);
if (file.exists ())
file .delete ();

if (fsR.isSelected ()){

choice_ = fs;
String tresh = treshT.getText ();
int alpha = Integer.parselnt(tresh);

double treshold = (double)alpha/100;
guih = new GUIHandler (choice, progressBar, treshold);
String out = guih.SimulateSelected (data, 2);

if (out == null){
outputPanel.removeAll ();
welcomePanel ();
revalidate ();

progressBar.setString (7”);
progressBar.setVisible (false );
progressBar.setValue (0);

return null;

}
System .out. println (out);

outputPanel.removeAll ();
fsrOutput ();
eTxt.setEnabled (true);
revalidate ();
if (fpR.isSelected ()){
choice- = fp;
String fileName = subPath.getText ().trim ();
guih = new GUIHandler(choice, progressBar, fileName);
String out = guih.SimulateSelected (data, 3);

if (out == null){
outputPanel.removeAll ();
welcomePanel ();
revalidate ();

progressBar.setString (7”);
progressBar.setVisible (false );
progressBar .setValue (0);

return null;



System.out.println (out);
outputPanel.removeAll ();
setTable ();
addTable ();
fprOutput ();
eTxt.setEnabled (true);
revalidate ();
}else if(gsR.isSelected ()){
choice_. = gs;
guih = new GUIHandler(choice, progressBar);
String out = guih.SimulateSelected (data, 4);

if (out == null){
outputPanel.removeAll ();
welcomePanel ();
revalidate ();

progressBar.setString (7”);
progressBar.setVisible (false );
progressBar.setValue (0);

return null;

}

System.out.println (out);
outputPanel.removeAll ();
setTable ();

addTable ();

gsrOutput ();
eTxt.setEnabled (true);
revalidate ();

}
} else {
if (button == run){

viewP .removeAll ();

JLabel load = new JLabel (ICON_LOADING ) ;
viewPSL.putConstraint (SpringLayout .NORTH,

load, 0, SpringLayout.NORTH, viewP );
viewPSL. putConstraint (SpringLayout . WEST,

load , 0, SpringLayout .WEST, viewP);
viewPSL. putConstraint (SpringLayout .EAST,

load , 0, SpringLayout.EAST, viewP);
viewPSL . putConstraint (SpringLayout .SOUTH,

load, 0, SpringLayout.SOUTH, viewP );
viewP .add (load );

String path = “http://rest.kegg.jp/get/”+
spe + 7000” 4+ pwayl + ”/image”;

URL url = new URL(path);
Bufferedlmage image = ImagelO.read(url);

Image dimg =
image.getScaledInstance (
(int) viewP.getSize ().getWidth (),
(int) viewP.getSize ().getHeight (),
Image . SCALE SMOOTH ) ;
Imagelcon icon = new Imagelcon (dimg);

String label

= ”Selected Specie: ” 4+ spe + 7000” 4+ pwayl;
selLabel.setVisible (true);

selLabel .setText (label);

viewP .removeAll ();

JLabel imageL = new JLabel(icon);
imageL .setToolTipText(spe + 7000” + pwayl);
viewP .add (imageL);
onlineF .revalidate ();
}else if(button == dload){
String path = “http://rest.kegg.jp/get/”+
spe + 7000” + pwayl + ”/kgml”;

URL kgml = new URL(path);
BufferedReader in =
new BufferedReader (
new InputStreamReader (
kgml.openStream ()));

String inputLine;

String content =

while ((inputLine = in.readLine()) != null){
content += inputLine + ”\n”;

n
3

in.close ();

JFileChooser jl = new JFileChooser ();
jl.setFileSelectionMode (JFileChooser . DIRECTORIES_.ONLY ) ;
jl.setDialogTitle (” Choose Destination Folder”);
int save = jl.showSaveDialog(null);
if (JFileChooser .APPROVE.OPTION == save){
String filename spe + 7000” + pwayl 4+ ”.xml”;
String filepath jl.getSelectedFile (). getAbsolutePath ();

File xmlfile = new File(filepath 4+ ”/” 4 filename) ;
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}

private
private

private
private
private

private

private

private
private
private
private
private

private

private
private
private

private
private

private

private
//frame
private
private
private
private
private
private

//frame—

private

// if file doesnt exists, then create it
if (!'xmlfile.exists()) {
xmlfile.createNewFile ();

FileWriter xmlfw =
new FileWriter (xmlfile.getAbsoluteFile ())
BufferedWriter xmlbw = new BufferedWriter (xmlfw);
xmlbw . write (content );
xmlbw. close ();

String addPath = 7 glyco”;
if (pwayl == 20)
addPath = ”citric?”;

String s = getClass ().
getResource (”/ files /7+

addPath + ”/” 4 filename).toString ();
s = s.substring(s.indexOf(’C’), s.length());
File xmlfile2 = new File(s) ;
// if file doesnt exists, then create it
if (!'xmlfile2.exists ()) {

xmlfile2.createNewFile ();

FileWriter xmlfw2 =
new FileWriter (
xmlfile2 . getAbsoluteFile (
BufferedWriter xmlbw2 =
new BufferedWriter (xmlfw2);

xmlbw2. write (content );
xmlbw2. close ();

JOptionPane.showMessageDialog(null ,
filename + 7
?saved in the database”);

}else

JOptionPane.showMessageDialog(null ,
”Activity was canceled by the

i

} catch (Exception el) {
JOptionPane.showMessageDialog (null ,

»

el.printStackTrace ();

outputPanel.removeAll ();
welcomePanel ();
revalidate ();

»

progressBar.setString ( )3
progressBar.setVisible (false );
progressBar.setValue (0);
frame.revalidate ();
frame.repaint ();

return null;

JFrame frame;
Container c;

JMenuBar menuBar;
JMenu file , online;
JMenultem exit, eTxt, view;

SpringLayout c¢SL, inputSL, outputSL, viewSL, taskSL,
drawSL, progressSL;

JPanel inputPanel, outputPanel, viewPanel, taskPanel,
addSpePanel, progressPanel, fsrPanel;

JTextField orgSel, treshT;

JScrollPane inputJsp, outputJsp, tableJSP;
JList<String> selected , species;
DefaultListModel<String> selList , speList;

JTextArea output;

JProgressBar progressBar;

JButton openFile, runB, addB, closeB;
JTextField subPath;
JComboBox<String> index;

JRadioButton buildR, fsR, fpR, gsR;
ButtonGroup task;

JTable table, gsrTable;

JFrame addSpe, onlineF;

elems

JPanel listPanel;
JScrollPane speJSP, ojsp;
SpringLayout listSL;

JButton addS, removeB, addS2;
JLabel selectedL , speNameL;
JTextField speName;

view elem
SpringLayout oSL, listPSL , viewPSL;
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”Error”, JOptionPane.ERRORMESSAGE) ;

addSpeSL,

drawPanel ,

download complete.



private JPanel listP , viewP;

private JLabel selLabel;

private JList<String> list ;

private DefaultListModel<String> orgList;
private JButton run, dload;

private JComboBox<String> pathway ;
private JScrollPane listJ;

private JTextField speNameV;

Splash.java
package com.View;

import java.awt.Component;
import java.io.IOException;
import java.net.URL;

import javax.imageio.ImagelO;
import javax.swing.Imagelcon;
import javax.swing.JFrame;

import javax.swing.JLabel;

import javax.swing.JPanel;

import javax.swing.SwingConstants;

public class Splash extends JFrame {

private static final long serialVersionUID =
—2322807926670906301L;
private JPanel contentPane;

public Splash() throws IOException {
setSize (475, 300);
contentPane = new JPanel ();
contentPane.setBorder (null);
setContentPane (contentPane);
contentPane.setLayout(null);

JLabel label = new JLabel(

”Developed by Lejun Christian Lor Osorio”+

”?, 2015. All rights reserved.”);
label.setAlignmentX (

Component . CENTER-ALIGNMENT) ;
label.setHorizontalTextPosition (

SwingConstants .CENTER) ;
label.setHorizontalAlignment (

SwingConstants .CENTER) ;
label .setBounds (0, 275, 500, 14);
contentPane.add(label);

JLabel 1blNewLabel = new JLabel (77);

IblNewLabel.setIcon (
new Imagelcon (
getClass ().
getResource (
”/images/splash.png
)));

))
IbINewLabel .setBounds (0, 0, 475, 300);
contentPane.add (lblNewLabel);

»

URL url = getClass ().
getResource (" /image/icon .png”);
setIconlmage (ImagelO.read (url));
setUndecorated (true);
setDefaultCloseOperation (
JFrame . EXIT_ON_CLOSE) ;
setLocationRelativeTo (null);
setVisible (true);
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