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MetaOmGraph
a workbench for interactive exploratory data analysis of large expression datasets

Figure 1



Overview

Updating and Improving 
MetaOmGraph (MOG)

Main goals
● Java Upgrade

● Limma Analysis

● Filter Improvements

● Logging and Playback

● Quality of Life Improvements

● Performance Improvements

● Increasing Test Coverage



Technologies Used
Development

● Java 11

● Maven Framework

● Stan4j; Log4j

● Javascript

● Swing

● Renjin (R in JVM)

Project Management

● Notion

● When2Meet

● GitLab Issues

● Discord

● Webex

● Google Sheets/Docs



Requirements tracking
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Development Practices
● Agile workflow

● Assigning time estimates to tasks

● Tracking known issues from discovery to resolution

● Pairing and Mobbing Sessions

● Cross-Platform Testing



Development Challenges

Problems

1. Difficult to reach client for 
the first few weeks

2. Confusing project goals

a. Web or desktop?

b. Unclear specifications

Solutions

★ Scheduled weekly meetings 
early in the semester

★ Meet frequently to discuss 
thoughts with client, 
professor, and team



Development Challenges

Other Slowdowns

1. Large existing codebase

2. Technical debt

3. Existing technology

How we handled them

★ Stan4j/Code Coverage 
Tools

★ Learning how to use their 
technology



Development Challenges

Bugs

● Started appearing as we 
used MOG more 

● Found in our code, and 
theirs

● Troubleshooting was 
sometimes difficult

How we handled them

★ Working with our client 
who knew the code better

★ Debugging in IntelliJ



Current Status



Progress

Gene Expression Filter

❖ Searching metadata for 
minimum expression value 

Mean Expression Filter

❖ Searching metadata for a 
mean value within a range

Advanced Filter

❖ Searching data using a complex query comprised of AND and OR 
operations in CNF form

❖ Dynamically display query
❖ Refactor code to be much more modular



Filter Changes and Additions
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Progress
Extending MOG Logging

❖ MOG logs every action a 
user takes

❖ As we added features, we 
also needed to log those

❖ Certain pre-existing 
features were not being 
logged at all

Extending MOG 
Playback

❖ Using MOGs logging users 
can recreate a graph using 
the original data

❖ Mostly expanding to cover 
different kinds of charts



Logging and Playback
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Progress

Java Upgrade

❖ Client wanted to move 
from Java 8 to newer 
versions

❖ Removing MacOS specific 
code and updating 
dependencies

Test Suite

❖ Generated reports using 
structural analysis tools 
and code coverage tools

❖ Created a testing plan 
based on analysis and 
coverage 



Progress

Heatmap Improvements

❖ Implemented zoom options 

for Heatmap

❖ Added dependencies which 

improve performance

Launcher Abstraction

❖ Seperate Java program 
which wraps MOG jar

❖ Use a façade as a normal 
executable versus Java 
applet

❖ Checks Java version and 
prompts user to update



Progress
Docker Build Pipeline

❖ Bundle MOG with Java 11 in 
Docker image with R

❖ User does not have to worry 
about requirements other than 
running Docker

❖ R needs to have EdgeR installed 
too, can be easily done in 
Docker
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CI/CD Target Builds

❖ Automate building and testing after every push.

❖ Bundle, build, and push to  upstream CI to generate Debian packages, MSI 
installer, etc.

❖ Easy future work for features like code-signing and content delivery.

Progress
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Website planning

❖ Apply UX ideation model to formulate 
initial product reqs.

❖ Utilise the double-waterfall agile-inspired 
workflow to design website.

❖ Document UX research on Notion for high 
dev availability.

Progress
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Progress
Limma Analysis

❖ Differential analysis but for 
microarrays (< 100 
elements)

❖ Calls R program within Java 
while after processing user 
inputs using Renjin

❖ Generates MDS plot, Voom 
plot, & differentially 
expressed genes table

❖ Complete GUI to analyze 
up to 10 groups

❖ Modify R source code to 
handle MDS plot issue

❖ Future work: display 

results & charts in MOG 

properly

❖ Figma workflow

https://www.figma.com/file/Re107PjUSRss40lim82j3V/Limma-Analysis-Workflow-(Copy)?node-id=6%3A125
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Progress
Java & dependencies 
upgrades, bug fixes

❖ Removed 
CustomBrowserLauncher 
dependency

❖ Added remote repo for 
l2fprod-common-all.jar

❖ Log4j security fix

❖ Upgraded MOG from Java 
8 to later versions
➢ Java 9+ no longer 

supports com.apple.eawt
➢ Replaced with 

java.awt.Desktop
❖ Minor performance 

upgrades

➢ Replaced unnecessary 

wrapped data types 

with primitives 

(Integer with int, etc) 



Progress

Violin Plot

❖ Violin plot option now 
available for MOG users. 

❖ The Graph is interactive 
and is generated on the 
users browser

Memory & CPU Usage

❖ System usage can now be 
viewed on MOG

❖ MOG memory usage now 
available on MOG 



Figure 17



Figure 18



Progress

Testing Suite

❖ Testing Plan has been 
created showing analysis 
using structural analysis 
from Stan4j



Final Thoughts



What Went Right

❖ A lot of tasks were 
completed

❖ We got more comfortable 
with the codebase

What Went Wrong

❖ Communication Issues 
towards the end

❖ Underestimated workload 
for certain task



Design Limitations

❖ Java Swing is bulky
❖ Test suite was unavailable 
❖ Heatmap package didn't have all the features 

needed
❖ TODO: Docker didn’t match our development 

pipeline 



Takeaways

❖ Improve communication 
❖ Learn when to place items in a backlog
❖ Match development priority with client’s priority
❖ Always make progress



Demo

Launcher Plotting/Logging/Filtering

https://docs.google.com/file/d/1ak8wiXg7xYPiKmv-wm2NY5LTTQpIZ_ak/preview
https://docs.google.com/file/d/1lm2sGTKFF1Z6z0Ac5qz4gb-z4p6JskRV/preview


Thank you! Questions?



Adam

Heatmap optimization (Major)

Heatmap improvements (Medium)

Application launcher (Medium)

Maven packaging/POM (Minor)

Java upgrade (Minor)



Austin

Java upgrade - medium

Gene expression  and mean filter - major

Complex queries - major

Limma UI - medium

Extending Logging and Playback - major

CPU and MEM usage in taskbar - minor

Testing releases on macOS - minor

Helping with Violin and Launcher - minor



Fahmi
● Limma Analysis (Major)
● Dependencies upgrade and 

compatibility checks, pom 
cleanup (Medium) 

● JDK 11 upgrade (Minor)
● Misc minor bug fixes (Minor)



Kamsi
● Violin Plot (Major)
● Viewing Memory Usage (Major)
● Adding Filter (Medium) 
● Test Suite (Minor)



John
● Docker build pipeline (Primary)
● CI/CD scripting (Secondary)
● GUI design (Major)
● UX bug fixes (Minor)


