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ABSTRACT: This paper presents a comprehensive architectural survey of "StackSight," a novel orchestration system 

designed to mitigate the challenges of managing complex local development environments. Built upon a layered 

service architecture using the Rust programming language, the system leverages zero-cost abstractions to outperform 

traditional Electron-based solutions. We analyze the backend service layer, which integrates the Tokio asynchronous 

runtime and native Docker API clients, alongside a reactive frontend built with Dioxus. The survey demonstrates how 

applying low-level systems programming to high-level orchestration tasks achieves superior performance, security, and 

cross-platform reliability compared to existing virtualization tools. 
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I. INTRODUCTION 

 

The modern software development lifecycle is characterized by an explosion of tools, runtimes, and microservices. A 

typical developer might simultaneously run a Dockerized database, a Python backend, and a Node.js frontend, leading 

to the infamous "it works on my machine" syndrome where environmental discrepancies cause deployment failures. 

 

Conventional solutions have attempted to address this fragmentation but face significant limitations. Docker Desktop 

provides robust isolation but imposes heavy resource overhead, particularly on non-Linux platforms. Furthermore, 

many GUI-based management tools utilize the Electron framework, which bundles a full Chromium browser instance, 

resulting in excessive memory consumption and battery drain even when idle. This paper surveys "StackSight," a tool 

designed to solve these issues by adhering to a "performance by default" philosophy, utilizing Rust for the backend and 

Dioxus for the frontend to eliminate garbage collection pauses and memory bloat. 

 

II. LITERATURE SURVEY 

 

Current tooling in development environment management can be categorized into three distinct generations. The 

earliest generation, Script-Based Management, relies on shell scripts (Bash, PowerShell) to bootstrap environments; 

while flexible, these are fragile and highly platform-dependent. The second generation consists of Container 

Orchestrators like Docker Compose and Kubernetes. These tools allow for declarative definitions but focus primarily 

on the application layer, often abstracting away the host system's health which leads to resource exhaustion on 

developer machines. 

 

Recent trends have moved toward Integrated Developer Portals (IDPs). StackSight fits this category but distinguishes 

itself through a "local-first" architecture. Unlike cloud-based IDPs, it runs natively on the developer's machine without 

requiring an internet connection for core functionality. The motivation for this architecture is to combine the isolation 

of containers with the performance of native binaries, achieving a balance between isolation and efficiency. 

 

 



© 2026 IJIRCCE | Volume 14, Issue 2, February 2026|                                  DOI:10.15680/IJIRCCE.2026.1402008

 

IJIRCCE©2026                                                        |     An ISO 9001:2008 Certified Journal   |                                                    963 

III. METHODOLOGY / APPROACH 

 

To rectify the performance and management issues prevalent in current tools, StackSight employs a Layered Service 

Architecture constructed entirely in Rust. This ensures memory safety and high performance through a strict separation 

of concerns between data storage, business logic, and external communication. 

A. Backend Implementation The backend methodology relies on a stack of high- performance libraries. It utilizes 

Tokio for asynchronous operations, enabling non-blocking I/O to monitor file changes and stream container logs 

without freezing the main thread. For container management, it uses Bollard, a strongly typed, native asynchronous 

interface to the Docker Engine API, which reduces runtime errors compared to generic HTTP clients. The application 

logic is encapsulated in six primary services: 

1. System Service: Acts as the application heartbeat, tracking CPU/memory usage and managing process trees. 

2. Docker Service: Abstracts container complexity and generates valid docker- compose.yml files automatically. 

3. Virtual Environment Service: Manages non-containerized runtimes (Python, Node.js, Rust, Go) via specific 

"Language Handlers". 

4. File System Service: Uses batch processing to prevent event flooding during large file changes. 

5. Configuration Service: Manages user context switching (e.g., "Work" vs. "Personal"). 

6. Communication Service: Bridges the backend to the UI via WebSockets and an Event Bus. 

B. Frontend Implementation The user interface is built using Dioxus, a Rust-based framework compiling to 

WebAssembly or native code. This approach allows the UI to be memory-safe and incredibly fast, avoiding the 

overhead of the JavaScript bridge found in React Native or Electron. State management is handled via Dioxus Signals, 

enabling fine- grained reactivity where only specific text nodes update upon state changes rather than re- rendering the 

entire component tree. 

C. Platform Abstraction Layer (PAL) To ensure cross-platform compatibility, the system implements a rigorous 

PAL. On Windows, it interfaces with the Registry and WMI; on Linux, it parses the /proc filesystem and integrates 

with systemd; and on macOS, it utilizes sysctl and launchd. 

D. Security Strategy Security is enforced architecturally. The system utilizes sandboxing for process execution and 

checks file system operations against strict permission managers. Credential management uses cryptographic utilities to 

ensure API keys are never exposed in plain text. 

 

IV. RESULTS & DISCUSSION 

 

The architectural approach adopted by StackSight yields significant performance improvements over conventional tools. 

A. Performance Optimization Results The choice of Rust allows for Zero-Cost Abstractions, where high-level 

programming concepts compile down to efficient machine code with no runtime overhead. The backend utilizes 

Memory Pooling for frequently allocated structures, effectively reducing memory fragmentation compared to garbage- 

collected languages. On the frontend, the Virtual DOM Diffing algorithm minimizes mutations required to update the 

screen, ensuring smooth animations even at high refresh rates. 

B. Comparative Discussion When compared to Electron-based management tools, StackSight's architecture 

eliminates the memory bloat associated with bundling a Chromium instance. By utilizing native system APIs via the 

PAL rather than running a heavyweight virtual machine (as Docker Desktop often requires on non-Linux systems), 

StackSight significantly reduces idle resource consumption. The use of a specialized Time-Series Storage structure for 

system metrics allows for rapid querying of historical trends, outperforming standard SQL implementations for this 

specific use case. 

 

V. CONCLUSION 

 

This survey presented a detailed architectural analysis of StackSight. By eschewing the traditional Electron/Node.js 

stack in favor of Rust and Dioxus, the system achieves a level of performance and resource efficiency critical for 

modern development tools. The layered backend architecture ensures maintainability, while the component-based 

frontend delivers a responsive user experience. Future work includes the integration of Machine Learning for predictive 

resource scaling and the adoption of WebAssembly for running performance- critical plugins. 
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