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Motivation

► Modern Technology Company has a Web-based UI Application:
► With lots of Components, Options and Configurations
► Accessible from Standard Web Browser

► They want to Design and (Partially) Implement LLM Chatbot for their Web UI Application:
► Make Web UI Setup Easier with Virtual Assistance
► Guide User in the UI according to the User’s Prompt
► Integration of LLM to the Product
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Research Questions

► RQ1) How to model UI components to feed LLM in order to generate required steps to perform UI 
actions?

► RQ2) How to generate UI instructions from the textual output generated from the LLM?

► RQ3) How to integrate this chatbot to the product by following and considering software development and 
deployment principles?
▪ Source Code (Repository) Structure
▪ Code Integration
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Research Question 1

► RQ1) How to model UI components to feed LLM in order to generate required steps to perform UI 
actions?

► Steps:
► Searching for Related Work to Find Appropriate Textual Data Model for UI Components
► Comparing and Contrasting Related Work to Implement a Data Model
► Uniquely and Semantically Identifying UI Components
► Describing UI Components’ Attributes and Properties
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Research Question 2

► RQ2) How to generate UI instructions from the textual output generated from the LLM?

► Steps:
► Converting text responses from LLM to semantic UI operations with causal chaining
► Finding an abstract textual format for UI operations
► Designing an appropriate approach to perform user guidance with LLM
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Research Question 3

► RQ3) How to integrate this chatbot to the product by following and considering software development and 
deployment principles?

► Steps:
► Design and (partially) implement interface to access UI components
► Implement adapter for conversions from text to UI operations
► Design and implement chatbot for user interactions
► Test and validate whether it produces the desired results
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Initial Findings - RQ1 - Related Work

► Two Approaches for Textual Representation from Academic Papers
► Model Driven:

► Use Cases defined with Necessary Components
► Defines Navigation from/to Components
► Use Cases are State Machines where Components are States
► Use Cases Defined Directly
► Component’ Mission Description not Explicitly Defined
► Components are not Well Structured

► Event Driven:
► Components with Initial States, Forwarded States & Transitions
► Defines Navigation with State Transitions
► Each Component is a State Machine (with Connections to Other Machines)
► Navigation are Hard to Define

► Both:
► Mostly used in Internal Communication in Company
► Do not Leverage the Intelligence of LLMs
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Initial Findings - RQ1 - Related Work - Grammar Examples
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Source: 
- (Karu, 2013)
- (Silva, 2022)

Grammar

Example

Grammar

Model Driven: Event Driven:

9

Example



Initial Findings - RQ1 - Proposed Grammar

► Proposed Grammar Attributes:
► Include Relevant Component Attributes
► Include Navigation from/between Components
► Uniquely Identify Components with IDs
► Include Component Descriptions for Use Cases

► Make it Recognizable by LLM
► Intelligence of LLM Shall be Leveraged
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Initial Findings - RQ1 - Proposed Grammar
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Input:
You are in an arbitrary page, can you change the background color

Initial Findings - RQ1 - Example with the LLM
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Output: 
Sure, let's go through the steps to change the background. Here are the detailed steps:

Step 1: Click the Hamburger Button
Locate the HamburgerBtn on the UI. This button is typically represented by three horizontal lines (☰).
Click on the HamburgerBtn to open the MenuSection.
Step 2: ...
Step 3: ...
Step 4: ...
Step 5: Change the Color Set
In the ColorSetDiv, locate the ColorSetDropdown.
Click on the ColorSetDropdown to see the available options.
Select either "Light background" or "Dark background" from the dropdown menu.
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Initial Findings - RQ2

► Robot Framework:
► Properties:

► Designed for robotic process automation (RPA)
► Uses an abstract language to interact with UI components
► ChatGPT can produce desired script for Robot Framework
► Easy to extract TS and jQuery code from the instructions
► Open source and widely used

► Potential Usage:
► Define necessary UI instructions
► Easy to convert from Robot Framework instructions to other programming languages
► Resourceful to obtain Robot Framework instruction from the LLM
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Initial Findings - RQ3 - Architecture Overview
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Initial Findings - RQ3 - Architecture Overview
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Initial Findings - RQ3 - Prototype Proposal
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Initial Findings - RQ3 - Prototype Proposal
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Initial Findings - RQ3 - Prototype Proposal
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Evaluation

► Testing Test Cases:
► From Different Starting Pages
► Cases with Configuration Requirements

► UI and UX (Usability):
► Feedback from Internal Customers with Surveys
► Feedback from Product Managers and UX Researchers with Interviews
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Timeline
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Initial Findings - RQ1 - Related Works - Grammar Examples
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Initial Findings - RQ1 - Data Format

► YAML or JSON:
► Response Time:

► YAML: 5,000ms vs JSON: 20,000ms
► Switching from JSON to YAML boost 2.5 times
► YAML reduces tokens and characters
► Curly brackets in the JSON increases response time of LLM
► YAML more appropriate for natural language representation so better for LLM as well
► Both JSON and YAML produce semantically similar responses

► Conclusion:  Choose YAML as it produces correct responses in shorter time
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Input:
You are in an arbitrary page, can you change the background color

Initial Findings - RQ1 - Methodology - Example with the LLM
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Output: 
Sure, let's go through the steps to change the background. Here are the detailed steps:

Step 1: Click the Hamburger Button
Locate the HamburgerBtn on the UI. This button is typically represented by three horizontal lines (☰).
Click on the HamburgerBtn to open the MenuSection.
Step 2: Navigate to Settings
In the MenuSection, you should see a list of items.
Find the item labeled Settings in the list.
Click on Settings to open the SettingsSection.
Step 3: Navigate to Display
In the SettingsSection, you should see a list of settings options.
Find the item labeled Display in the list.
Click on Display to open the DisplaySection.
Step 4: Locate the Color Set
In the DisplaySection, locate the ColorSetDiv.
The ColorSetDiv contains both ColorSetText and ColorSetDropdown.
Step 5: Change the Color Set
In the ColorSetDiv, locate the ColorSetDropdown.
Click on the ColorSetDropdown to see the available options.
Select either "Light background" or "Dark background" from the dropdown menu.
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Sequence Diagram - Feed LLM Phase
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Sequence Diagram - User Interaction
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Finite State Machine Diagram - Algorithm for User Guidance
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