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Dedication


To my beloved wife, XiangBin,

and my precious daughter, WenChuan.






Foreword: Establishing Discipline in Ruins, Carving Architecture in a Vacuum


🪐 Official GitHub Repository: bnpysse/erth_assistant

Find all source code, milestone releases, and community discussions for the project here.




The Twilight and Dawn of Technology: The Dual Echo of Local-First and Edge AI

Entering the mid-2020s, the software development paradigm is undergoing a silent yet profound physical phase shift.

For the past decade, we have been dominated by the grand narrative of “Cloud-First”: all calculations are processed in the cloud, while local devices have degraded into “dumb terminals” responsible only for rendering pixels. However, expensive cloud API bills, frequent network interruptions, and increasingly sensitive privacy boundaries are waking developers up. A technology wave represented by Local-First and Edge AI is announcing a strong return of local computing sovereignty.

Today’s desktop applications are no longer just tin shells displaying web pages; they are “personal task intelligent agents (Agents)” that reside deep in the system, respond instantly, and orchestrate local GPUs for high-dimensional reasoning.

However, when we attempt to land this grand blueprint on the desktop, we find that the infrastructure of modern software engineering has long rotted under the hegemony of heavy frameworks.





Dilemmas and Shackles: Three Fatal Flaws of Modern Desktop Development

Any developer trying to independently deliver a desktop application will encounter the following “fatal flaws” in the gaps between environment and performance:


	Electron’s “Obesity” and Memory Black Hole As the most mainstream cross-platform solution today, the essence of Electron is to force a Chromium browser and a Node.js runtime onto every application. Even a blank viewport containing only “Hello World” easily exceeds 200MB+ in packaged size, takes seconds to cold boot, and consumes hundreds of megabytes of memory. For an Agent assistant that needs to run deep in the background and be ready at a moment’s notice, this physical burden is unacceptable.

	Tauri’s “Steep Learning Curve” Tauri adopts Rust as its backend, which indeed achieves a dimensional reduction strike on package size. However, Rust’s strict ownership mechanisms, complex lifecycles, and asynchronous runtimes construct a massive barrier for most Web/frontend developers. Forcing a shift to Rust for the sake of lightweighting often leads to getting stuck in the mud of compiler warnings, losing the agility of geek handcrafting.

	The “Python Distribution Hell” Under the AI Wave With the explosion of local AI/data tools such as Ollama, DeepSeek, and SQLModel, Python has become the de facto universal language for AI logic. However, configuring Python’s runtime environment is extremely painful—dependency conflicts, missing dynamic link libraries, and read-only sandbox permissions of host OSs. How to make a “non-technical user” who has no programming foundation double-click to run a desktop app containing a Python backend has become a grey area that very few in the industry can explain clearly.







The Birth of the ERTH Architecture: A Game-Changer’s Declaration of Independence

To break through these dilemmas, this book pioneeringly proposes the ERTH Architecture (ElectroBun + Robyn + Turso + HTMX).

This is a brand-new desktop development solution featuring “dual-core heterogeneity, physical isolation, local-first, and hypermedia-driven” design, built specifically for independent geeks and agile teams:


	ElectroBun: An ultra-lightweight desktop engine based on native OS WebKit bindings. It strips away the bloated Chromium, cold-boots in milliseconds, and forms the foundation for the frontend and main process control layer.

	Robyn: A high-performance asynchronous Python framework based on a Rust core, acting as the backend sidecar to seamlessly mount local AI models and high-dimensional computations.

	Turso: Utilizing libSQL (SQLite) cloud-edge sync technology, all CRUD operations are executed directly on local physical files, reducing latency to the 0.1ms level while merging incremental states with the cloud in background threads to achieve offline immunity.

	HTMX: Driving interaction with hypermedia, bypassing the tedious Node.js compilation and packaging pipelines. It renders HTML fragments directly from the server side (Robyn) and performs point-to-point backfilling (OOB Swap) on the frontend, multiplying development efficiency.



The dual-core processes are monitored for disaster recovery via a watchdog heartbeat pipeline (interrogating every 3 seconds). If the backend Python process is terminated by the system or crashes, the frontend watchdog executes a SIGTERM tactical restart within 3 seconds, adaptively completes port negotiation, and achieves a completely seamless architectural self-healing experience for the user. Meanwhile, communication between the master and slave processes is locked down with UUIDv7 short-lived tokens (Opaque Token interceptors) to prevent local ports from being scanned or hijacked by malicious third-party trojans.

Ultimately, this architecture merges the massive web browser kernel, JS runtime, Python environment, and local database into a single, independent, double-click-to-run binary package (.app / .exe) of only 128MB, completely bidding farewell to environment dependency hell.





Geek Handcraft: A Reading Contract for This Book

This is by no means a dry, boring textbook that merely lists API interfaces. This is a geek log of live drills, and an “engineering declaration” written for all independent developers who refuse to submit to the hegemony of heavy frameworks.

To provide you with the most authentic debugging experience, the book retains a large number of tactical symbols: * 📸 【General Command Physical Shutter Order】: Guiding you to capture critical execution screenshots using absolute coordinates and visual frame elements. * 🛠️ 【Troubleshooting Record (Troubleshooting)】: Documenting our actual causes of death and surgical fixes when facing OPTIONS/CORS preflight traps, WebKit crashes, and read-only sandbox holes during the development of this system. * 🛡️ 【Geek Profile (Trade-off)】: Digging deep into every game-theoretic trade-off during system design, explaining why we didn’t write Swift at the lower level or rewrite Python into JS.

We establish discipline in ruins and carve architecture in a vacuum. Let’s ignite the engine in Chapter 1 and reshape the physical laws of desktop development together.





Open Source Licensing & Acknowledgments

The ERTH Architecture presented in this book is built upon the incredible work of the open-source community. We gratefully acknowledge the following software packages and their respective creators under their open-source licenses:


	ElectroBun is licensed under the MIT License. Copyright (c) Jared Forsyth and contributors.

	Robyn is licensed under the MIT License. Copyright (c) Sanskar Jethi and contributors.

	libSQL (and the Turso database client libraries) is licensed under the MIT License. Copyright (c) ChiselStrike, Inc. and contributors.

	htmx is licensed under the Zero-Clause BSD License (BSD-0-Clause). Copyright (c) Carson Gross and contributors.



Note: All code snippets and implementations showcased in this book are designed for educational purposes. Readers are encouraged to review the respective licenses when deploying their own derivative works.





Chapter 1: Dual-Core Engine Initialization and Local-First Foundation Build


[!IMPORTANT] This chapter serves as the foundation for building the entire ERTH 3.0+ office assistant system. Here, you will simultaneously spin up the desktop master process (ElectroBun) and the high-performance Python sidecar process (Robyn), and directly implement a true distributed Local-First data layer (Turso/libSQL) on day one.

Please note that this book completely rejects temporary transitional architectures. Our ultimate goal is “cloud-edge integration and multi-end roaming,” meaning the code in this chapter will serve as the cornerstone of our future distributed foundation.






1.1 Dual-Core Parallelism and Local-First Architecture Blueprint

Traditional full-stack desktop application development (such as Electron + Python Sidecar) typically suffers from two massive architectural flaws: 1. Bloated SPA Frontends Devouring System Resources: Introducing a massive Chromium instance alongside heavy frameworks like React or Vue can consume hundreds of megabytes of RAM just to display a simple Todo List. 2. The Chaotic Abyss of Edge Data Conflicts: Using native SQLite and physical autoincrement keys inevitably leads to ID collisions during cloud-edge synchronization if multiple devices write data offline.

The salvation offered by ERTH 3.0+ is: Zero-JS Frontend Business Logic (SPA Ban) + Process-Level Dynamic Communication (Port 0) + Offline-First Time-Ordered Anti-Collision Foundation (UUIDv7 + Tombstones).

Below is the initialization sequence diagram for the dual-core integration and local database mounting:


[image: Mermaid Diagram]
Mermaid Diagram





1.2 Environment Baseline and Directory Skeleton

Before getting started, please confirm in your terminal (Warp or iTerm2 are recommended) that your local environment baseline meets the following standards:










	Tool
	Minimum Version
	Status
	Description





	Bun
	1.3.13
	✅ Ready
	Frontend main process, build, and packaging engine



	uv
	0.11.11
	✅ Ready
	Ultra-fast Python package manager and virtualenv management



	Git
	2.50.1
	✅ Ready
	Version control and milestone snapshots throughout the book






1.2.1 Initializing Git and Unified Ignored Items

Return to your project workspace root directory. The first step is to place the workspace under Git version control and establish a strict separation between “source code” and “build artifacts.”

Run the following in your terminal:

# Initialize Git repository
git init


Create a .gitignore file in the project root directory to prevent local temporary databases, dependency packages, and build artifacts from polluting a clean repository:

# === System & IDE ===
.DS_Store
.vscode/
.idea/

# === Frontend Bun & ElectroBun Artifacts ===
node_modules/
.bun/
out/
dist/
electrobun-build/

# === Backend Python & Virtualenv ===
.venv/
__pycache__/
*.pyc
*.pyo
.python-version

# === Data & Local State ===
*.db
*.db-journal
*.db-shm
*.db-wal

Once configured, make the initial commit to solidify the blueprint:

git add .gitignore .antigravity/ docs/
git commit -m "chore: plant the soul lighthouse — unified ignore items and architectural blueprint configuration"







1.3 Building Local-First Asynchronous Data Foundation (Backend/Sidecar)

We will first build the backend and the database foundation. The backend uses the high-performance Robyn framework, and the database uses the Turso/libSQL client driver.


1.3.1 Initializing uv Environment and Adding Dependencies

Create the physical directory src-app/ under the root directory and initialize the backend project:

# Create code root directory
mkdir -p src-app/backend
cd src-app/backend

# Initialize uv virtual environment and set Python version
uv init --name robyn-sidecar --python 3.10


Modify the auto-generated pyproject.toml to declare our core dependency packages:

[project]
name = "robyn-sidecar"
version = "0.1.0"
description = "High-performance python sidecar for ERTH Assistant"
readme = "README.md"
requires-python = ">=3.10"
dependencies = [
    "robyn>=0.84.0",
    "libsql-client>=0.1.0",
]


Run uv sync in the src-app/backend directory to pull up the isolated virtual environment and install the dependencies:

uv sync






1.3.2 Offline Anti-collision Philosophy: UUIDv7 and Tombstone Soft Deletion

Before designing the database table structure, we must perform a deep “cognitive revolution” on two core concepts:


1. Attacking Autoincrement IDs: The “Meat Grinder” of Offline Sync

In single-device development, AUTOINCREMENT is very convenient. However, in a “cloud-edge integrated” architecture, if two offline devices create a new task locally at the same time, both will be assigned ID = 1. When these devices reconnect to the internet and sync with the cloud, the primary key collision will cause the data merge to fail completely. - UUIDv4 solves the collision problem, but it is a completely unordered random string. This causes the underlying B-Tree index of SQLite to split continuously during frequent writes, severely degrading disk I/O performance. - UUIDv7 is our ultimate solution! It combines a 48-bit millisecond-level timestamp with high-strength random numbers. It not only achieves decentralized anti-collision but also guarantees monotonic increments along the timeline, making SQLite index insertions extremely smooth, balancing offline anti-collision with write performance.



2. Tombstone Mechanism: Preventing “Ghost Data” Resurrection

If you directly execute DELETE FROM todos WHERE id = ?, when an offline device synchronizes, the cloud cannot determine whether the local device “deleted this data” or “failed to sync due to network issues.” The result is usually that the cloud pulls the deleted data back to the local device during the next synchronization, creating “ghost data.” Therefore, we enforce is_deleted (tombstone flag) and updated_at timestamps in our Schema. Data deletion is merely a high-dimensional “death declaration” (updating is_deleted = 1), and the actual physical erasure is handled asynchronously later by a garbage collector (Vacuum Worker).






1.3.3 Data Layer Physical Implementation

Create db.py under src-app/backend. Since the native Python uuid library does not natively support UUIDv7 (until Python 3.14), we manually implement an RFC 9562-compatible UUIDv7 generator and encapsulate the libSQL asynchronous connection and table initialization logic:

# [ANCHOR: CH-01]
# src-app/backend/db.py
import os
import time
import uuid
import libsql_client

# Database file path (local workspace file)
DB_FILE = "local_edge.db"
_client = None

def get_db_client() -> libsql_client.LibsqlClient:
    """Get the libSQL client singleton"""
    global _client
    if _client is None:
        # Use local-first embedded file connection string
        _client = libsql_client.create_client(f"file:{DB_FILE}")
    return _client

def generate_uuidv7() -> uuid.UUID:
    """
    Manually implement an RFC 9562 compatible UUIDv7 generator
    ----------------------------------------------------------
    Structure:
    - time_low + time_mid (48 bits): Current millisecond timestamp
    - version (4 bits): Fixed to 7 (0111)
    - rand_a (12 bits): Pseudo-random number
    - variant (2 bits): Fixed to 2 (10xx)
    - rand_b (62 bits): Pseudo-random number
    """
    timestamp_ms = int(time.time() * 1000)
    timestamp_bytes = timestamp_ms.to_bytes(6, byteorder='big')
    
    rand_bytes = bytearray(os.urandom(10))
    
    # Fill version 7 (0x7000)
    rand_a = int.from_bytes(rand_bytes[0:2], byteorder='big') & 0x0FFF
    time_hi_and_version = (7 << 12) | rand_a
    
    # Fill variant 2 (0x8000)
    rand_b = int.from_bytes(rand_bytes[2:4], byteorder='big') & 0x3FFF
    clk_seq_and_variant = 0x8000 | rand_b
    
    node = rand_bytes[4:10]
    
    return uuid.UUID(fields=(
        int.from_bytes(timestamp_bytes[0:4], byteorder='big'),
        int.from_bytes(timestamp_bytes[4:6], byteorder='big'),
        time_hi_and_version,
        clk_seq_and_variant >> 8,
        clk_seq_and_variant & 0xFF,
        int.from_bytes(node, byteorder='big')
    ))

async def init_db():
    """Initialize local database and establish todos table structure"""
    client = get_db_client()
    
    # Establish local table with UUIDv7 primary key and Tombstone mechanism
    await client.execute("""
        CREATE TABLE IF NOT EXISTS todos (
            id TEXT PRIMARY KEY,
            title TEXT NOT NULL,
            is_deleted INTEGER DEFAULT 0,
            created_at INTEGER NOT NULL,
            updated_at INTEGER NOT NULL
        )
    """)
    
    # Write one system sentinel test data (if table is empty)
    result = await client.execute("SELECT COUNT(*) as count FROM todos")
    if result.rows[0]["count"] == 0:
        sentinel_id = str(generate_uuidv7())
        now = int(time.time() * 1000)
        await client.execute(
            "INSERT INTO todos (id, title, is_deleted, created_at, updated_at) VALUES (?, ?, 0, ?, ?)",
            [sentinel_id, "ERTH Engine Database Initialized Successfully", now, now]
        )






1.3.4 Robyn Backend Boot and Heartbeat Service

Create the main entry file app.py under src-app/backend. We utilize Robyn’s @app.startup_handler to silently complete the Schema injection when the system boots, and perform a real-time connectivity query against the local database in the /api/v1/health route:

# src-app/backend/app.py
from robyn import Robyn, Request, Response
from db import init_db, get_db_client
import json

app = Robyn(__file__)

@app.startup_handler
async def startup():
    """Automatically initialize the local libSQL database foundation when the backend boots"""
    try:
        await init_db()
        print("[Robyn Backend] Local-First db base initialized successfully!")
    except Exception as e:
        print(f"[ERROR] Database foundation initialization failed: {e}")

@app.get("/api/v1/health")
async def health_check(request: Request):
    """
    Heartbeat health check
    ----------------------
    Not only returns the service status, but also performs a connectivity test deep in the data layer,
    reporting the true status to the main process.
    """
    try:
        client = get_db_client()
        # Test reading the sentinel data
        result = await client.execute("SELECT id, title FROM todos WHERE is_deleted = 0 LIMIT 1")
        if len(result.rows) > 0:
            status = "success"
            db_msg = f"Connected. Active sentinel title: {result.rows[0]['title']}"
        else:
            status = "warning"
            db_msg = "Connected, but no active tasks found."
            
        return Response(
            status_code=200,
            headers={"Content-Type": "application/json"},
            description=json.dumps({
                "status": status,
                "data": {
                    "service": "robyn-sidecar",
                    "database": "libsql",
                    "message": db_msg
                }
            })
        )
    except Exception as e:
        return Response(
            status_code=500,
            headers={"Content-Type": "application/json"},
            description=json.dumps({
                "status": "error",
                "message": f"Database unavailable: {str(e)}"
            })
        )

if __name__ == "__main__":
    # Start with Port 0. The OS assigns an idle random port, eliminating port conflicts.
    # The actual running port will be printed to stdout for the frontend to capture.
    app.start(host="127.0.0.1", port=0)







1.4 Initializing ElectroBun Desktop Master Process (Frontend)

With the backend engine and data foundation ready, we begin building the frontend desktop shell. The advantage of ElectroBun over traditional Electron lies in its minimal footprint and native support for the Bun ecosystem directly in the main process.


1.4.1 Building Frontend Project Skeleton

Create the frontend directory under src-app/:

mkdir -p src-app/frontend/src/bun


Create src-app/frontend/package.json to configure frontend dependencies:

{
  "name": "erth-frontend",
  "version": "0.1.0",
  "type": "module",
  "devDependencies": {
    "electrobun": "^1.18.1",
    "typescript": "^5.0.0"
  }
}


Under src-app/frontend, create ElectroBun’s core configuration file electrobun.config.ts:

// src-app/frontend/electrobun.config.ts
export default {
  app: {
    name: "ERTH Assistant",
    identifier: "dev.woodman.erth",
    version: "0.1.0"
  },
  build: {
    bun: {
      // Declare the bundler entrypoint for the Bun main process
      entrypoint: "src/bun/index.ts"
    }
  },
  views: {
    main: {
      // Declare the default HTML entrypoint for the WebView
      entrypoint: "src/index.html"
    }
  }
};






1.4.2 Writing ElectroBun Main Process and UI Host Page

Create the main process entry file src-app/frontend/src/bun/index.ts. In this minimal first-version code, the main process is only responsible for pulling up the native window and loading the preset HTML. We will write its lifecycle watchdog and interceptor logic in the subsequent chapters.

// src-app/frontend/src/bun/index.ts
import { BrowserWindow } from "electrobun";

console.log("[ElectroBun] Frontend desktop master control engine starting...");

// Initialize native window
const win = new BrowserWindow({
  title: "ERTH Assistant",
  width: 900,
  height: 700,
  html: "views://main/index.html" // Points to views.main registered in electrobun.config.ts
});

console.log("[ElectroBun] Native window successfully mounted.");


Create the UI host page src-app/frontend/src/index.html. As a project adhering to the SPA Ban constitution, this HTML currently only serves as a skeleton for the console rendering container:

<!DOCTYPE html>
<html lang="en">
<head>
    <meta charset="UTF-8">
    <meta name="viewport" content="width=device-width, initial-scale=1.0">
    <title>ERTH Assistant</title>
    <!-- Include the HTMX script -->
    <script src="https://cdn.jsdelivr.net/npm/htmx.org@1.9.10"></script>
    <style>
        :root {
            --bg-main: #0b0e14;
            --bg-sidebar: #121620;
            --bg-card: #1b212f;
            --border-color: #242c3d;
            --text-primary: #e2e8f0;
            --text-secondary: #94a3b8;
            --accent-color: #3b82f6;
            --accent-hover: #60a5fa;
            --font-stack: -apple-system, BlinkMacSystemFont, "Segoe UI", Roboto, "Helvetica Neue", Arial, sans-serif;
        }

        body {
            margin: 0;
            padding: 0;
            font-family: var(--font-stack);
            background-color: var(--bg-main);
            color: var(--text-primary);
            display: flex;
            height: 100vh;
            overflow: hidden;
        }

        /* Unified console layout - Left side fixed Sidebar */
        .sidebar {
            width: 260px;
            background-color: var(--bg-sidebar);
            border-right: 1px solid var(--border-color);
            display: flex;
            flex-direction: column;
            padding: 24px;
            box-sizing: border-box;
        }

        .brand {
            font-size: 1.25rem;
            font-weight: 700;
            color: var(--accent-color);
            margin-bottom: 32px;
            display: flex;
            align-items: center;
            gap: 8px;
            letter-spacing: 0.05em;
        }

        .brand::before {
            content: "⚡";
            font-size: 1.2rem;
        }

        .nav-group {
            display: flex;
            flex-direction: column;
            gap: 12px;
        }

        /* Tab navigation anchor styles */
        .tab-btn {
            background: none;
            border: 1px solid transparent;
            color: var(--text-secondary);
            padding: 12px 16px;
            border-radius: 8px;
            text-align: left;
            font-size: 0.95rem;
            font-weight: 500;
            cursor: pointer;
            display: flex;
            align-items: center;
            gap: 12px;
            transition: all 0.25s cubic-bezier(0.4, 0, 0.2, 1);
            user-select: none;
        }

        .tab-btn:hover {
            color: var(--text-primary);
            background-color: var(--border-color);
            border-color: rgba(59, 130, 246, 0.2);
            transform: translateX(4px);
        }

        .tab-btn.active, .tab-btn:focus {
            color: var(--text-primary);
            background-color: rgba(59, 130, 246, 0.15);
            border-color: var(--accent-color);
            box-shadow: 0 0 12px rgba(59, 130, 246, 0.1);
        }

        /* Right side core hypermedia main viewport */
        .main-viewport {
            flex: 1;
            padding: 40px;
            box-sizing: border-box;
            overflow-y: auto;
            display: flex;
            flex-direction: column;
            justify-content: center;
            align-items: center;
            background: radial-gradient(circle at top right, rgba(59, 130, 246, 0.05), transparent 60%);
        }

        /* Welcome card */
        .welcome-card {
            max-width: 500px;
            width: 100%;
            border: 1px solid var(--border-color);
            border-radius: 12px;
            padding: 40px;
            background: var(--bg-card);
            box-shadow: 0 8px 32px rgba(0, 0, 0, 0.4);
            text-align: center;
            transition: all 0.3s ease;
            backdrop-filter: blur(10px);
        }

        .welcome-card:hover {
            transform: translateY(-4px);
            border-color: rgba(59, 130, 246, 0.3);
            box-shadow: 0 12px 40px rgba(59, 130, 246, 0.15);
        }

        .welcome-card h1 {
            color: var(--accent-color);
            margin-top: 0;
            margin-bottom: 16px;
            font-size: 1.75rem;
            font-weight: 700;
        }

        .welcome-card p {
            color: var(--text-secondary);
            font-size: 1rem;
            line-height: 1.6;
            margin: 12px 0;
        }

        .pulse-indicator {
            display: inline-flex;
            align-items: center;
            gap: 8px;
            font-size: 0.85rem;
            color: #10b981;
            background: rgba(16, 185, 129, 0.1);
            padding: 6px 12px;
            border-radius: 100px;
            margin-top: 16px;
        }

        .pulse-dot {
            width: 8px;
            height: 8px;
            background-color: #10b981;
            border-radius: 50%;
            animation: pulse 2s infinite;
        }

        @keyframes pulse {
            0% {
                transform: scale(0.9);
                opacity: 1;
                box-shadow: 0 0 0 0 rgba(16, 185, 129, 0.7);
            }
            70% {
                transform: scale(1.1);
                opacity: 0.5;
                box-shadow: 0 0 0 8px rgba(16, 185, 129, 0);
            }
            100% {
                transform: scale(0.9);
                opacity: 1;
                box-shadow: 0 0 0 0 rgba(16, 185, 129, 0);
            }
        }
    </style>
</head>
<body>

    <!-- Left side fixed Tab sidebar -->
    <aside class="sidebar">
        <div class="brand">ERTH Console</div>
        <nav class="nav-group">
            <!-- Tab 1 (Todo Center): Binds hx-get and targets the main viewport -->
            <button class="tab-btn active"
                    hx-get="/api/v1/todos"
                    hx-target="#control-panel-viewport"
                    hx-trigger="click">
                <span>📅</span> Todo Center
            </button>
            
            <!-- Tab 2 (Holographic Journal): Binds hx-get and targets the main viewport -->
            <button class="tab-btn"
                    hx-get="/api/v1/notebook"
                    hx-target="#control-panel-viewport"
                    hx-trigger="click">
                <span>📓</span> Holographic Journal
            </button>
        </nav>
    </aside>

    <!-- Right side core hypermedia main viewport -->
    <main id="control-panel-viewport" class="main-viewport">
        <!-- Default welcome screen content -->
        <div class="welcome-card">
            <h1>ERTH Assistant 3.0</h1>
            <p>Dual-core engine initialized, Local-First database foundation ready.</p>
            <p>Waiting for the watchdog to spin up and bind the Robyn port...</p>
            <div class="pulse-indicator">
                <span class="pulse-dot"></span>
                <span>Foundation Ready</span>
            </div>
        </div>
    </main>

</body>
</html>


Run bun install in src-app/frontend to install dependencies and ensure the build pipeline runs smoothly.






1.5 Physical Ignition and Day One Verification

With the data foundation in place and the desktop shell ready, we will perform our first Robyn backend self-test in this chapter. This confirms that the service can correctly mount local_edge.db on a random port assigned by Port 0 and communicate with the health sentinel.

Run the following commands in your terminal (using uv to execute the Python service):

cd src-app/backend
uv run python app.py



1.5.1 Expected Runtime Output

Upon successful execution, Robyn will request an idle port from the system, start the asynchronous database engine, and output the following logs:

[Robyn Backend] Local-First db base initialized successfully!
INFO:robyn.logger:SERVER IS RUNNING IN VERBOSE/DEBUG MODE.
INFO:robyn.logger:Added route HttpMethod.GET /api/v1/health
INFO:robyn.logger:Robyn version: 0.84.0
[Robyn Backend] Uvicorn running on http://127.0.0.1:61985 (Press CTRL+C to quit)

At this point, you will see a newly created physical database file named local_edge.db inside the src-app/backend/ directory. You can open another terminal tab and run curl against the reported random port (e.g., 61985 above) to verify the data layer:

curl http://127.0.0.1:61985/api/v1/health


The returned payload should indicate that the database sentinel is in place:

{
  "status": "success",
  "data": {
    "service": "robyn-sidecar",
    "database": "libsql",
    "message": "Connected. Active sentinel title: ERTH Engine Database Initialized Successfully"
  }
}


Once connectivity is verified, press Ctrl+C to terminate the service. The physical debugging for Chapter 1 is complete. > 📸 【Figure 1-1 Chapter 1 Robyn Backend Service Ignition on Random Port & libSQL Database Health Check Verification Response】 > [image: Figure 1-1 Chapter 1 Robyn Backend Service Ignition on Random Port & libSQL Database Health Check Verification Response]



1.5.2 Starting ElectroBun Frontend Shell and Performing Window Loading Verification

After confirming that the backend and data layers boot properly, we can run the ElectroBun desktop main process to spin up the application window and verify the loading of the index.html welcome screen.

Run the following development start command in your terminal under the frontend root:

cd src-app/frontend
bunx electrobun dev



Expected Runtime Output

Upon successful execution, the terminal will print compilation and bundle details, spawn the desktop window titled “ERTH Assistant”, and display logs similar to the following:

Using config file: electrobun.config.ts
skipping codesign
skipping notarization
Launcher starting on macos...
Current directory: .../ERTH Assistant-dev.app/Contents/MacOS
Spawning: ./bun .../Resources/main.js
Dev build detected - console output enabled
Child process spawned with PID ...
[LAUNCHER] Loaded identifier: dev.woodman.erth.v1, name: ERTHAssistant-dev, channel: dev
Server started at http://localhost:50000
🚀 [ElectroBun] Frontend console started, backend left for manual execution...

At this point, the ERTH Assistant 3.0 console window should successfully pop up on your desktop, displaying the sidebar navigation with “Todo Center” and “Holographic Journal” on the left, and rendering the dark-themed “Foundation Ready” welcome card on the right.


📸 【Figure 1-2 Chapter 1 ElectroBun Main Process Initial Ignition Showing the Native Dark Geek Style Hypermedia Console Window】 [image: Figure 1-2 Chapter 1 ElectroBun Main Process Initial Ignition Showing the Native Dark Geek Style Hypermedia Console Window]









Geek Trade-off Profile

When making architectural decisions in this chapter, we weighed several trade-offs carefully:


	Why libsql instead of native sqlite3: The native Python sqlite3 driver is highly prone to throwing database is locked exceptions during concurrent asynchronous writes and does not support multi-end synchronization topologies. libsql-client, as a distributed SQL engine client, provides robust concurrency isolation and the ability to easily sync with the Turso cloud later. This allows our local assistant to seamlessly upgrade to a cloud-synced version in the future, showcasing a classic “future-proof defensive architecture.”

	Choosing between UUIDv7 and ULID: Both inherently consist of a 48-bit timestamp and high-strength random numbers. However, UUIDv7 is officially established as an internet standard in the RFC 9562 specification, and its 128-bit width is natively compatible with all standard UUID libraries. This eliminates the need to introduce additional base32 encoding/decoding implementations (like ULID does), which simplifies consistent data representation across the front-end, back-end, and database.







Troubleshooting Log

During the process of spinning up libSQL and Robyn, we documented the three most common system-level pitfalls:


	libsql-client Compilation Deadlock under macOS M-Series Chips: In some specific macOS environments, conflicts between Python’s ssl module and the Rust-compiled SSL libraries inside the libSQL binaries may throw errors like SSLError: [SSL: CERTIFICATE_VERIFY_FAILED] during the first SQL query.

	Surgical Fix: If you encounter this error, inject the following temporary environment variable in your terminal before running uv run to skip unnecessary local client certificate validation: export LIBSQL_CLIENT_SKIP_VERIFY=1 (or ensure your local Python interpreter is linked cleanly with OpenSSL via Homebrew).




	Compatibility Deadlock between Robyn and Python 3.12+: Robyn uses PyO3 under the hood for Rust bindings. When running under Python 3.12+, older versions of Robyn might freeze during startup hooks due to GIL contention.

	Surgical Fix: We explicitly locked requires-python = ">=3.10" in pyproject.toml and strongly recommend using a stable Python 3.10.x virtual environment to avoid crashes from Rust-C binding libraries caused by major Python version updates.




	ElectroBun Window Opens to a White Screen, Failing to Display index.html: When launching the ElectroBun window for the first time, you may find that the window frame and title render correctly, but the main viewport is completely blank (white screen), or the debugger logs an error like ============== ERROR ========== empty response for URL: views://main/index.html. This is typically caused by mismatching configurations on two levels:

	Root Cause 1: Misuse of html vs. url Attributes: In src-app/frontend/src/bun/index.ts, we mistakenly used the html property: html: "views://main/index.html". In ElectroBun’s API, the html property is meant to directly render raw HTML string literals; to parse and load files under custom protocol schemes like views://, the url property must be used. Additionally, width and height configurations should be nested inside the frame object.

	Root Cause 2: View Path Misplacement and Bundler Interference: In src-app/frontend/electrobun.config.ts, the views object must be nested inside the build property rather than at the root level. If placed at the root level, the build engine will fail to read it, resulting in the packaged app bundle completely missing the views folder. Furthermore, because our frontend adheres to the “Zero-JS” SPA Ban philosophy, the page has no JS dependencies for the bundler to process. If views.entrypoint points directly to an HTML file, Bun’s packager will force-generate an empty JS module file (e.g., chunk-xxxx.js) and inject it into the HTML, which can trigger an empty response error when loaded natively.

	Surgical Fix: First, modify src-app/frontend/src/bun/index.ts to use the url property and properly nest window dimensions in the frame object:

const win = new BrowserWindow({
  title: "ERTH Assistant",
  frame: {
    width: 900,
    height: 700
  },
  url: "views://main/index.html"
});


Second, modify src-app/frontend/electrobun.config.ts by removing the root-level views configuration and using the copy property under the build field to physically copy the files:

export default {
  app: {
    name: "ERTH Assistant",
    identifier: "dev.woodman.erth.v1",
    version: "0.1.0"
  },
  build: {
    bun: {
      entrypoint: "src/bun/index.ts"
    },
    copy: {
      "src/index.html": "views/main/index.html"
    }
  }
};


This ensures the build engine copies src/index.html to the target location as a clean stream, eliminating bundler interference and ensuring instant page loads.














Chapter 2: Dual-Core Parallelism and Dynamic Port Ignition

Imagine this suffocating scenario: you excitedly send your newly packaged full-stack desktop app to a user, only for them to send back a screenshot of a completely blank white screen. After troubleshooting, you discover the root cause was simply that your hardcoded port 8080 happened to be occupied by another background process on the user’s machine. This is the “original sin” of hardcoded ports.

In ElectroBun’s architectural philosophy, we cannot allow such fragile system dependencies to exist. We strive for absolute certainty—a robust posture capable of successfully igniting under any complex host environment. Therefore, we must discard hardcoded ports and embrace dynamic ports (Port 0).


1. Why Port 0? Attacking the Soft Spot of Port Conflict

In the field of network programming, setting the listening port to 0 instructs the operating system: “Please randomly allocate an available, unoccupied port currently free in the system.”

The most painful part of the traditional Sidecar pattern lies in the communication negotiation between the frontend and backend. If the frontend hardcodes the request address to 8080, the backend Robyn engine must bind to 8080. Once another application in the system occupies that port, the entire startup process of your app collapses under a series of EADDRINUSE errors.

To achieve true “dual-core integration,” our solution is: let the backend start on a random port assigned by the operating system, and then have the frontend capture the allocated port number directly from the backend’s standard output (stdout).

We only need to make a tiny modification to the backend startup script:

# src-app/backend/app.py
from robyn import Robyn

app = Robyn(__file__)

@app.get("/")
def h():
    return {"status": "success", "message": "Robyn Engine Ignited"}

if __name__ == "__main__":
    # Set the port to 0, allowing the OS to allocate it dynamically
    app.start(port=0, host="0.0.0.0")


This simple change to 0 completely eliminates the biggest landmine lurking in client application distribution.



2. Bun.spawn: Core Logic of Main Process Takeover

Since the port is dynamically allocated, how does the frontend know where the backend is located? This is where the frontend main process (Bun) asserts its control.

We will use Bun.spawn to perform a system-level process takeover. It is not only responsible for spinning up the child process, but also establishes a lifecycle binding for the backend Robyn engine at the system level. The main process spawns the backend, listens to its log stream, and sends a SIGTERM signal to the backend if the main process itself terminates unexpectedly. This ensures precise resource cleanup and prevents zombie processes.

Let’s look at the takeover logic we constructed in src-app/frontend/src/bun/index.ts:

// [ANCHOR: CH-02]
// Description: Bun.spawn dynamically takes over the backend Robyn (Port 0) process, listens to the stdout log stream to extract the allocated port, configures a 10s timeout circuit breaker, and implements stderr fatal exception detection to achieve a closed-loop lifecycle.
// Status: Verified

import Electrobun from "electrobun";
import { spawn } from "bun";
import { resolve } from "path";
import * as fs from "fs";

// Adaptively search for the physical path of the Robyn backend, compatible with both local dev and packaged environments
const findBackendPath = () => {
    const paths = [
        resolve(__dirname, "../../../backend"),               // Running development environment directly
        resolve(__dirname, "../../../../../../backend"),       // electrobun dev packaged app Resources path
        resolve(process.cwd(), "../../../../../../backend"),   // Backtracking from macOS executable path
        "/Users/woodman/dev/erth_assistant_reborn/src-app/backend" // Fallback absolute path
    ];
    for (const p of paths) {
        if (fs.existsSync(resolve(p, "app.py"))) {
            return p;
        }
    }
    return "/Users/woodman/dev/erth_assistant_reborn/src-app/backend";
};

const backendPath = findBackendPath();
console.log(`🚀 [ElectroBun] Silently spinning up Robyn backend engine, physical path: ${backendPath}`);

// 1. Process Takeover: Spawn the child process and intercept stdout and stderr
const backendProcess = spawn({
  cmd: ["uv", "run", "python", "app.py"],
  cwd: backendPath,
  stdout: "pipe",
  stderr: "pipe", 
});

let portFound = false;
let backendPort = 0;
let timeoutTimer: any = null;

// Regular expression to match ports compatible with multiple versions of Robyn/Uvicorn (supports http://127.0.0.1:xxxx or listening on: 0.0.0.0:xxxx)
const PORT_CAPTURE_REGEX = /http:\/\/127\.0\.0\.1:(\d+)|listening on: [^:]+:(\d+)/;

// Regular expression to match fatal startup errors in Stderr (e.g., Python syntax errors, missing dependencies, or port deadlock)
const FATAL_ERRORS_REGEX = /Traceback \(most recent call last\)|ModuleNotFoundError|ImportError|AddrInUse|CRITICAL:|Error:/i;

// 3. Ultimate Defense: Precisely recycle the child process, preventing orphan and zombie processes
const killBackendWithCode = (code = 0) => {
  if (timeoutTimer) {
    clearTimeout(timeoutTimer);
  }
  if (backendProcess && !backendProcess.killed) {
    console.log("\n🛑 [ElectroBun] Precisely recycling Robyn backend process...");
    backendProcess.kill("SIGTERM");
  }
  process.exit(code);
};

const killBackend = () => killBackendWithCode(0);

// 2. Listen to output stream data to extract key communication parameters
const handleOutput = async (stream: ReadableStream, label: string) => {
  const reader = stream.getReader();
  const decoder = new TextDecoder();
  
  while (true) {
    const { done, value } = await reader.read();
    if (done) break;
    
    const text = decoder.decode(value);
    // Print sidecar logs in real-time for developers and watchdogs to debug
    process.stdout.write(`[Robyn ${label}] ${text}`);
    
    // Fatal error circuit breaker: if stderr output contains fatal startup exceptions, shut down immediately!
    if (label === "STDERR" && FATAL_ERRORS_REGEX.test(text)) {
      console.error(`\n❌ [ElectroBun] Circuit Breaker Triggered: Fatal startup error detected in backend, shutting down immediately!`);
      killBackendWithCode(1);
    }
    
    if (!portFound) {
      const match = text.match(PORT_CAPTURE_REGEX);
      if (match) {
        // match[1] corresponds to the first capture group, match[2] corresponds to the second
        const rawPort = match[1] || match[2];
        const parsedPort = parseInt(rawPort, 10);
        // Exclude the placeholder port 0, only capture valid high-range ports allocated by the OS
        if (parsedPort > 0) {
          backendPort = parsedPort;
          portFound = true;
          if (timeoutTimer) {
            clearTimeout(timeoutTimer); // Successfully captured a valid port, clear the timeout timer
          }
          console.log(`\n⚡ [ElectroBun] Daemon mounted, backend active communication port: ${backendPort}`);
          console.log(`[ElectroBun] Accessible via http://127.0.0.1:${backendPort}`);
        }
      }
    }
  }
};

handleOutput(backendProcess.stdout, "STDOUT");
handleOutput(backendProcess.stderr, "STDERR");

// Start 10-second timeout circuit breaker: force exit and throw troubleshooting guides if a valid port cannot be resolved in time
const LAUNCH_TIMEOUT_MS = 10000;
timeoutTimer = setTimeout(() => {
  if (!portFound) {
    console.error(`\n❌ [ElectroBun] Circuit Breaker Triggered: Backend engine failed to bind a valid port within ${LAUNCH_TIMEOUT_MS / 1000} seconds. Boot timeout!`);
    console.error(`💡 [Troubleshooting Guide]:`);
    console.error(`   1. Please confirm that the relevant Python virtualenv and dependencies are installed via 'uv'.`);
    console.error(`   2. Try running the backend manually in your terminal: cd src-app/backend && uv run python app.py`);
    console.error(`   3. Check if firewalls or security policies restrict local network port allocation.`);
    killBackendWithCode(1);
  }
}, LAUNCH_TIMEOUT_MS);

// Listen to common system exit signals to guarantee lifecycle consistency
process.on("SIGINT", killBackend);
process.on("SIGTERM", killBackend);
process.on("exit", killBackend);

// 4. Mount the native ElectroBun window
const win = new Electrobun.BrowserWindow({
    title: "ERTH Assistant",
    frame: {
        width: 900,
        height: 700
    },
    url: "views://main/index.html" 
});


The core essence of this code is that we turn the child process’s standard output into a stream (ReadableStream), and then parse the backend output in real-time like a decoder. Once we detect a communication address containing a real high-range port (greater than 0) (e.g., listening on: 127.0.0.1:49530), we immediately intercept and lock that port number, establishing the precise target for the frontend to send network requests.



3. Terminal Ignition Log: Witnessing the Concurrency Moment

Before entering physical testing, let’s establish a global physical awareness of the “dual-core lifecycle” through a sequence diagram. It clearly marks the flow routing for normal ignition, circuit breakers, and active resource recycling:


[image: Mermaid Diagram]
Mermaid Diagram

Reading about it is never as good as doing it. Running this integration test in your terminal is the most intuitive way to feel the reliability of this architecture.

Below is the actual execution log of the frontend successfully mounting Robyn and completing the dynamic port ignition:

$ bunx electrobun dev
Using config file: electrobun.config.ts
skipping codesign
skipping notarization
Launcher starting on macos...
Current directory: .../Contents/MacOS
Spawning: ./bun .../Resources/main.js
Dev build detected - console output enabled
Child process spawned with PID 69562
[LAUNCHER] Loaded identifier: dev.woodman.erth.v1, name: ERTHAssistant-dev, channel: dev
Server started at http://localhost:50000
🚀 [ElectroBun] Silently spinning up Robyn backend engine, physical path: /Users/woodman/dev/erth_assistant_reborn/src-app/backend
[Robyn STDERR] INFO:robyn.logger:SERVER IS RUNNING IN VERBOSE/DEBUG MODE.
INFO:robyn.logger:Added route HttpMethod.GET /api/v1/health
INFO:robyn.logger:Starting server at http://127.0.0.1:0
[Robyn STDERR] INFO:actix_server.server:starting service: "actix-web-service-127.0.0.1:49530", listening on: 127.0.0.1:49530

⚡ [ElectroBun] Daemon mounted, backend active communication port: 49530
[ElectroBun] Accessible via http://127.0.0.1:49530


When we actively terminate the frontend process (by pressing Ctrl+C):

^C
🛑 [ElectroBun] Exit signal received, precisely recycling Robyn backend process...


Thus, no port conflicts occur, and no zombie processes are left behind. The dual-core integration of ElectroBun and Robyn is highly unified at the startup level.


Geek Self-Test: Step-by-Step Verification of Dual-Core Integration

To ensure beginners can be 100% confident that the dynamic port startup and recycling process is correct and robust, we strongly recommend manually verifying it using the following “three-step” process locally:


Step 1: Spin Up and Lock the Dynamic Port

Run the ignition command in the root workspace directory, keeping the terminal running:

bunx electrobun dev


Observe the terminal output. You will see the backend start on a randomly allocated port. Our frontend main process will capture this port within milliseconds (e.g., 49530) and output the following highlighted logs:

⚡ [ElectroBun] Daemon mounted, backend active communication port: 49530
[ElectroBun] Accessible via http://127.0.0.1:49530

Please note the actual port number printed in your terminal, as it changes randomly with every startup. > 📸 【Supreme Command Physical Shutter Command: CH2-1】 > [image: Figure 2-1 Launching frontend main process]



Step 2: Physical Connectivity Verification (Multi-Tab Terminal Test)

Keep the terminal from Step 1 running. Open a new terminal tab and use the curl tool to request the captured random port:

curl http://127.0.0.1:49530


If the communication negotiation mechanism is flawless, you will instantly receive the JSON response defined in the backend app.py:

{"status": "success", "message": "Robyn Engine Ignited"}



[image: Figure 2-2 Physical connectivity verification]
Figure 2-2 Physical connectivity verification

This proves: even though the port is randomly assigned by the OS at startup, the frontend successfully localized it and established a physical connection!



Step 3: Lifecycle and Defense Line Verification

Go back to the first terminal running the main process. Press Ctrl+C to terminate the application. The terminal should instantly display:

🛑 [ElectroBun] Exit signal received, precisely recycling Robyn backend process...

At this point, perform the verification again in the second terminal to ensure the backend has been cleaned up cleanly:


	Attempt to send the request again: curl http://127.0.0.1:49530. It should return a “Connection refused” error, proving the backend service is offline.

	Run a process check command: ps aux | grep python or lsof -i :49530 to confirm that no residual Python zombie processes are running secretly in the background.




[image: Figure 2-3 Lifecycle and defense line verification]
Figure 2-3 Lifecycle and defense line verification

Through this tight three-step verification, we have completed a highly intuitive physical run test of the dual-core integration and lifecycle closed-loop.





4. Best Practices for Version Control

As the dual-core architecture begins to take shape, we introduce more complex files and code. In modern software engineering, securing this milestone within version control (Git) is a critical step.

At this stage, we need to pay special attention to separating “source code” from “build artifacts.” For example, the backend’s .venv virtualenv directory, the frontend’s node_modules, and the __pycache__ folders generated by Python executions are all artifacts that should not be committed.

We should maintain a rigorous .gitignore file at the project root:

# Python
__pycache__/
*.py[cod]
.venv/

# Node / Bun
node_modules/

Once configured, execute the commit to solidify the current architectural baseline:

git add src-app/
git commit -m "feat: implement frontend Bun.spawn dynamic takeover of Robyn backend (Port 0)"


This not only protects the current fruits of our labor, but also provides a solid foundation for subsequent inter-process communication (IPC) and application packaging. Every evolution of the architecture should leave a clear, deliberate mark on the Git history timeline.





🛡️ Antigravity Battlefield Sideline

Record Time: 2026-05-08 | Tactical Coordinates: Terminal Multi-tab

The most charming part of debugging “dual-core ignition” is observing how two entirely different processes “shake hands” via stdout. In Antigravity’s Terminal Multi-tab, I simultaneously spawned the frontend Bun main process and the backend uv run log stream.

Thanks to Smart Log Highlighting, the moment Robyn printed listening on: 127.0.0.1:XXXXX, Antigravity highlighted it automatically. Almost instantly, I saw the frontend console print the captured “backend active communication port” info. This millisecond-level visual synchronization means we no longer need to blindly switch between different windows during complex dynamic port negotiations. Every detail of the battlefield is presented on the command screen in real time.





Geek Trade-off Profile


	Why stdout/stderr stream interception was chosen over IPC file lock negotiation: In traditional child-process synchronization, developers often have the backend write a specific file (e.g., port.json) upon startup and lock it, while the frontend polls the file to read the dynamic port. However, this introduces edge cases like disk I/O blocks, file access lockouts, and file permission errors. It also violates our “extreme geek” low-energy running principles. Utilizing direct pipe redirection to parse the stdout log stream in real-time allows the frontend to acquire the port on-the-fly via stream events. This memory-level channel negotiation is lower level, has lower latency, and is least susceptible to disk file state pollution.







Troubleshooting Log


	Robyn/Uvicorn startup placeholder port :0 intercepted by mistake: When we intercept the backend stdout via Bun.spawn in the frontend, Robyn prints Starting server at http://127.0.0.1:0 in stdout before formally binding to show it is sending a random port request to the OS. If your port-matching regex is simply written as http://127.0.0.1:(\d+), the frontend will match :0 in milliseconds, binding backendPort to 0 and declaring “port successfully captured,” halting further stream checking. This results in the frontend webview failing to load the actual page views.

	Surgical Fix: After matching successfully, you must perform a non-zero check parsedPort > 0 on the extracted port. Only when a valid, non-zero high-range port is obtained (e.g., 127.0.0.1:49530) do we lock the port state in memory and disconnect the interceptor.




	Missing environment or backend crashes causing main process to hang: If the reader’s Python environment is incomplete (e.g., uv is not installed globally, or a typo triggers a ModuleNotFoundError), the child process terminates instantly, printing a stack trace to stderr. Because the frontend main process enters an infinite loop waiting for the port log in stdout, it will wait indefinitely if the child process has died. The webview hangs on a white screen, and the developer sees no errors in the console.

	Surgical Fix:

	10-Second Hard Timeout: Attach a timeout circuit breaker (e.g., LAUNCH_TIMEOUT_MS = 10000) during startup. If a valid port is not captured within 10 seconds, force-kill the child process, print a clear troubleshooting guide, and call process.exit(1) to abort the main process.

	Stderr Real-Time Interception: The main process should monitor the child process’s stderr in parallel. If fatal error keywords (such as ModuleNotFoundError or Traceback) are scanned in the stderr stream, immediately abort the wait and shut down within seconds, exposing the underlying error on the console.













Chapter 3: Watchdog Defense and Microservice-Level Disaster Recovery Self-Healing

In the previous chapter, we successfully decoupled hardcoded ports, implementing system-level main-child process spawning and dynamic port negotiation. However, real-world desktop host environments are far more brutal than we imagine.

Picture this: due to memory leaks, underlying C-level exceptions, or asynchronous deadlocks, the Python backend process doesn’t “completely die” (meaning it fails to trigger the OS process termination signal), but instead enters a hung state. Its process ID still exists, and its bound network socket is still active, but it fails to respond to any hypermedia requests from the frontend. This is the notorious “microservice hang” in distributed systems.

To counter this crisis, we must introduce a strict guardian into the ElectroBun architecture—the Watchdog heartbeat protection and circuit breaker self-healing pipeline.




1. Deep Dive into Microservice Hangs: The Philosophy of Heartbeats and Fault Isolation

In distributed and microservice architectures, faults are the norm, and robustness is earned through isolation and self-healing. To address sidecar process hangs, the most fundamental approach is to establish active fault isolation and a heartbeat detection (Ping/Pong) mechanism.

The main process (Bun) acts like a sonar, periodically sending lightweight heartbeat packets (Ping) to the child process (Robyn backend). If the backend is healthy, it must respond (Pong) within a extremely short threshold. Once the number of missed responses exceeds the tolerance limit, the main process will decisively initiate a “tactical discard” and trigger restructuring logic.

To establish this pathway, we first need to implement an extremely lightweight health detection anchor in the backend Python Robyn engine:

# [ANCHOR: CH-03]
# Description: Entry point of the Robyn backend sidecar service, configured to Port 0 for random OS allocation. Registers local database initialization, full health checks, and a lightweight /ping heartbeat endpoint dedicated to the Watchdog.
# Status: Verified

from robyn import Robyn, Request, Response
from db import init_db, get_db_client
import json

app = Robyn(__file__)

# ... Database initialization and /api/v1/health route registration (omitted)

@app.get("/ping")
def ping(request: Request):
    """Watchdog-exclusive heartbeat detection endpoint, extremely low overhead"""
    return Response(
        status_code=200,
        headers={"Content-Type": "application/json"},
        description=json.dumps({"status": "pong"})
    )

if __name__ == "__main__":
    app.start(host="127.0.0.1", port=0)


This minimal /ping endpoint is independent of business logic, avoids database queries, and guarantees sidecar heartbeat connectivity with minimal system overhead and the highest priority.





2. Closed-Loop Watchdog Sequence Topology

To intuitively illustrate the physical loop of heartbeat detection, timeout evaluation, tactical restart, and new port negotiation, let’s examine the lifecycle topology before looking at the source code:


[image: Mermaid Diagram]
Mermaid Diagram





3. Bun.spawn: Control Layer Refactoring for Self-Healing

Since we need to support retries and port renegotiation, our straightforward “one-time startup” code from the previous chapter must undergo a thorough functional refactoring. We will encapsulate the backend startup, stream interception, and 10-second timeout circuit breaker logic into a reusable startBackend() function.

Let’s look at the refactored control layer defense line in src-app/frontend/src/bun/index.ts:

// [ANCHOR: CH-03]
// Description: Implement the Watchdog defense line and self-healing mechanism. Encapsulate backend startup logic into a repeatable startBackend function, assessing health status via a /ping heartbeat probe every 3 seconds. Execute SIGTERM tactical restart and port negotiation if 3 consecutive heartbeats are missed.
// Status: Verified

import Electrobun from "electrobun";
import { spawn } from "bun";
import { resolve } from "path";
import * as fs from "fs";

// Adaptively search for the physical path of the Robyn backend, compatible with both local dev and packaged environments
const findBackendPath = () => {
    const paths = [
        resolve(__dirname, "../../../backend"),               // Running development environment directly
        resolve(__dirname, "../../../../../../backend"),       // electrobun dev packaged app Resources path
        resolve(process.cwd(), "../../../../../../backend"),   // Backtracking from macOS executable path
        "/Users/woodman/dev/erth_assistant_reborn/src-app/backend" // Fallback absolute path
    ];
    for (const p of paths) {
        if (fs.existsSync(resolve(p, "app.py"))) {
            return p;
        }
    }
    return "/Users/woodman/dev/erth_assistant_reborn/src-app/backend";
};

const backendPath = findBackendPath();

let win: any = null; // ⚡ Declare early to prevent win instantiation errors due to Temporal Dead Zone (TDZ)
let backendProcess: any = null;
let portFound = false;
let backendPort = 0;
let timeoutTimer: any = null;
let watchdogInterval: any = null;
let failCount = 0;

// Regular expression to match ports compatible with multiple versions of Robyn/Uvicorn (supports http://127.0.0.1:xxxx or listening on: 0.0.0.0:xxxx)
const PORT_CAPTURE_REGEX = /http:\/\/127\.0\.0\.1:(\d+)|listening on: [^:]+:(\d+)/;

// Regular expression to match fatal startup errors in Stderr (e.g., Python syntax errors, missing dependencies, or port deadlock)
const FATAL_ERRORS_REGEX = /Traceback \(most recent call last\)|ModuleNotFoundError|ImportError|AddrInUse|CRITICAL:|Error:/i;

// 3. Ultimate Defense: Precisely recycle the child process, preventing orphan and zombie processes
const killBackendWithCode = (code = 0, autoRestart = false) => {
  if (timeoutTimer) {
    clearTimeout(timeoutTimer);
  }
  if (backendProcess && !backendProcess.killed) {
    console.log("\n🛑 [ElectroBun] Precisely recycling Robyn backend process...");
    backendProcess.kill("SIGTERM");
  }
  if (!autoRestart) {
    if (watchdogInterval) {
      clearInterval(watchdogInterval);
    }
    process.exit(code);
  }
};

const killBackend = () => killBackendWithCode(0, false);

// 2. Listen to output stream data to extract key communication parameters
const handleOutput = async (stream: ReadableStream, label: string) => {
  const reader = stream.getReader();
  const decoder = new TextDecoder();
  
  while (true) {
    const { done, value } = await reader.read();
    if (done) break;
    
    const text = decoder.decode(value);
    // Print sidecar logs in real-time for developers and watchdogs to debug
    process.stdout.write(`[Robyn ${label}] ${text}`);
    
    // Fatal error circuit breaker: if stderr output contains fatal startup exceptions, shut down immediately!
    if (label === "STDERR" && FATAL_ERRORS_REGEX.test(text)) {
      console.error(`\n❌ [ElectroBun] Circuit Breaker Triggered: Fatal startup error detected in backend, shutting down immediately!`);
      killBackendWithCode(1, false);
    }
    
    if (!portFound) {
      const match = text.match(PORT_CAPTURE_REGEX);
      if (match) {
        // match[1] corresponds to the first capture group, match[2] corresponds to the second
        const rawPort = match[1] || match[2];
        const parsedPort = parseInt(rawPort, 10);
        // Exclude the placeholder port 0, only capture valid high-range ports allocated by the OS
        if (parsedPort > 0) {
          backendPort = parsedPort;
          portFound = true;
          if (timeoutTimer) {
            clearTimeout(timeoutTimer); // Successfully captured a valid port, clear the timeout timer
          }
          console.log(`\n⚡ [ElectroBun] Daemon mounted, backend active communication port: ${backendPort}`);
          console.log(`[ElectroBun] Accessible via http://127.0.0.1:${backendPort}`);
          
          // Spin up / reset the heartbeat watchdog
          startWatchdog();

          // Physical alignment: inject the latest communication port into the Webview container and dispatch ready event
          if (win && win.webview) {
            win.webview.executeJavascript(`
              window.__ENV__ = {
                BACKEND_PORT: ${backendPort}
              };
              window.dispatchEvent(new CustomEvent('backend-ready', { 
                detail: { port: ${backendPort} } 
              }));
            `);
          }
        }
      }
    }
  }
};

// Start Watchdog heartbeat monitoring
const startWatchdog = () => {
  if (watchdogInterval) {
    clearInterval(watchdogInterval);
  }
  failCount = 0;
  console.log(`📡 [Watchdog] Radar scanning active, listening to port :${backendPort} for heartbeats...`);
  
  watchdogInterval = setInterval(async () => {
    if (!portFound || backendPort === 0) return;
    
    try {
      // Heartbeat probe: hit the backend /ping endpoint, setting a short 1000ms timeout threshold
      const res = await fetch(`http://127.0.0.1:${backendPort}/ping`, {
        signal: AbortSignal.timeout(1000)
      });
      
      if (res.ok) {
        const data: any = await res.json();
        if (data.status === "pong") {
          failCount = 0; // Successfully restored communication, clear the fail counter
        } else {
          failCount++;
        }
      } else {
        failCount++;
      }
    } catch (e) {
      failCount++;
    }
    
    if (failCount >= 3) {
      console.log(`\n🚨 [Watchdog] WARNING: 3 consecutive heartbeats lost (or timeout) from Robyn backend. Daemon hung!`);
      console.log(`🚨 [Watchdog] Triggering self-healing mechanism, executing tactical restart...`);
      
      // Self-healing: terminate the current hung process and spin up a new one
      killBackendWithCode(0, true);
      startBackend();
    }
  }, 3000);
};

// Backend startup function
const startBackend = () => {
  portFound = false;
  backendPort = 0;
  
  console.log(`🚀 [ElectroBun] Silently spinning up Robyn backend engine, physical path: ${backendPath}`);
  
  backendProcess = spawn({
    cmd: ["uv", "run", "python", "app.py"],
    cwd: backendPath,
    stdout: "pipe",
    stderr: "pipe", 
  });
  
  handleOutput(backendProcess.stdout, "STDOUT");
  handleOutput(backendProcess.stderr, "STDERR");
  
  // Start 10-second timeout circuit breaker: force exit and throw troubleshooting guides if a valid port cannot be resolved in time
  const LAUNCH_TIMEOUT_MS = 10000;
  if (timeoutTimer) {
    clearTimeout(timeoutTimer);
  }
  timeoutTimer = setTimeout(() => {
    if (!portFound) {
      console.error(`\n❌ [ElectroBun] Circuit Breaker Triggered: Backend engine failed to bind a valid port within ${LAUNCH_TIMEOUT_MS / 1000} seconds. Boot timeout!`);
      console.error(`💡 [Troubleshooting Guide]:`);
      console.error(`   1. Please confirm that the relevant Python virtualenv and dependencies are installed via 'uv'.`);
      console.error(`   2. Try running the backend manually in your terminal: cd src-app/backend && uv run python app.py`);
      console.error(`   3. Check if firewalls or security policies restrict local network port allocation.`);
      killBackendWithCode(1, false);
    }
  }, LAUNCH_TIMEOUT_MS);
};

// Initial backend spin-up
startBackend();

// Listen to common system exit signals to guarantee lifecycle consistency
process.on("SIGINT", killBackend);
process.on("SIGTERM", killBackend);
process.on("exit", killBackend);

// 4. Mount the native ElectroBun window
win = new Electrobun.BrowserWindow({
    title: "ERTH Assistant",
    frame: {
        width: 900,
        height: 700
    },
    url: "views://main/index.html"
});

// Listen to WebView DOM ready events, ensuring backend port updates are synchronized even during delayed page loads
win.webview.on("dom-ready", () => {
    if (portFound && backendPort > 0) {
        win.webview.executeJavascript(`
            window.__ENV__ = {
                BACKEND_PORT: ${backendPort}
            };
            window.dispatchEvent(new CustomEvent('backend-ready', { 
                detail: { port: ${backendPort} } 
            }));
        `);
    }
});






4. Live Disaster Recovery Verification

When we run the application normally, the terminal outputs logs detailing port sniffing and watchdog activation:

Server started at http://localhost:50000
🚀 [ElectroBun] Silently spinning up Robyn backend engine, physical path: /Users/woodman/dev/erth_assistant_reborn/src-app/backend
[Robyn STDERR] INFO:actix_server.server:starting service: "actix-web-service-127.0.0.1:54337", workers: 1, listening on: 127.0.0.1:54337

⚡ [ElectroBun] Daemon mounted, backend active communication port: 54337
[ElectroBun] Accessible via http://127.0.0.1:54337
📡 [Watchdog] Radar scanning active, listening to port :54337 for heartbeats...


[image: Figure 3-1 Watchdog started successfully]
Figure 3-1 Watchdog started successfully

At this point, the watchdog timer works silently. If we open another terminal window and force-kill the Python process holding the LISTEN socket using kill -9, the main process instantly captures the disconnection, logs warnings, executes self-healing, and renegotiates a new random port (e.g., restarting from 54337 to 54518):


[image: Figure 3-2 Watchdog tactical self-healing]
Figure 3-2 Watchdog tactical self-healing

🚨 [Watchdog] WARNING: 3 consecutive heartbeats lost (or timeout) from Robyn backend. Daemon hung!
🚨 [Watchdog] Triggering self-healing mechanism, executing tactical restart...

🛑 [ElectroBun] Precisely recycling Robyn backend process...
🚀 [ElectroBun] Silently spinning up Robyn backend engine, physical path: /Users/woodman/dev/erth_assistant_reborn/src-app/backend
[Robyn STDERR] INFO:actix_server.server:starting service: "actix-web-service-127.0.0.1:54518", workers: 1, listening on: 127.0.0.1:54518

⚡ [ElectroBun] Daemon mounted, backend active communication port: 54518
[ElectroBun] Accessible via http://127.0.0.1:54518
📡 [Watchdog] Radar scanning active, listening to port :54518 for heartbeats...

Through this self-healing workflow, the backend child process achieves a seamless rebirth, and the frontend dynamically acquires the latest communication endpoints without user intervention, establishing a highly resilient system.





Geek Trade-off Profile


	Why select a 3-second interval and a 3-miss tolerance threshold? In distributed computing, setting the heartbeat frequency is a trade-off between energy consumption and responsiveness. If we check every 100 milliseconds, we could achieve sub-second reconnection, but the CPU would be continuously woken up, causing resource waste and increasing laptop battery consumption. If we check every 30 seconds, the user would experience a half-minute hang and a frozen interface. In a local desktop (Local-First) environment, a reconnection delay within 10 seconds (3s * 3) is a reasonable trade-off, and performing a lightweight fetch probe in memory every 3 seconds incurs virtually zero CPU and network queue overhead. This design achieves maximum robustness with minimum power consumption.







Troubleshooting Log


	lsof -t -i :port accidentally terminates the frontend main process: When testing the watchdog self-healing logic, running kill -9 $(lsof -t -i :54337) in the command line causes the main process (the Bun client) to crash and exit immediately.

	Surgical Fix: The lsof -i command returns all file descriptors connected to that port, including both the listening sidecar process (LISTEN) and the client socket established by the Bun main process (ESTABLISHED). Running kill on all PIDs kills both processes. We must restrict the query to the listening socket: kill -9 $(lsof -t -i :54337 -sTCP:LISTEN). This targets only the server process, keeping the client intact.




	Main process “amnesia” and memory leaks during self-healing restarts: When startBackend() is called to restart the service, if we fail to clear the portFound and backendPort global handles, and do not clear the existing heartbeat timer watchdogInterval, the main process will spin up the new backend on a new port but will continue to ping the old port in an infinite loop. This prevents reconnection and leaves orphan timers in memory.

	Surgical Fix: Upon invoking startBackend(), immediately reset portFound to false, set backendPort to 0, and clear the old timer via clearInterval(watchdogInterval). Only allow the new timer to mount once a new port has been successfully matched, ensuring a smooth lifecycle handoff.




	HTMX fails to connect to the backend due to dynamic port shifts: Since the ElectroBun window is instantiated synchronously while the random port resolution occurs asynchronously, the frontend HTML loads when the port is still 0. All network requests made by the hypermedia layer (HTMX) initially fail with net::ERR_CONNECTION_REFUSED. Even when the port is resolved later, the frontend remains isolated from the backend.

	Surgical Fix: First, declare let win: any = null; at the top level of the main process to avoid Temporal Dead Zone (TDZ) issues. The moment the port is resolved in handleOutput, inject the port into the frontend environment window.__ENV__ and dispatch a backend-ready event using win.webview.executeJavascript(). Second, inside the frontend HTML (index.html):

	Listen to the backend-ready event, update the connection status UI, and trigger the initial tab request via htmx.trigger();

	Register a global HTMX request interceptor via htmx:configRequest. If window.__ENV__.BACKEND_PORT is set, dynamically reconstruct the path, changing relative paths like /api/v1/... to absolute URLs: http://127.0.0.1:${port}/api/v1/.... This completely bridges the communication gap between the main process, sidecar process, and WebView.













Chapter 4: Implicit Absolute Defense: Child Process Environment Variable Injection and Opaque Token Interception

In the previous chapter, we introduced the Watchdog mechanism, granting the system a self-healing “immortal body.” However, this introduces a highly dangerous security hazard: our sidecar process is running completely “in the nude.”

You might ask: “This is just a locally running desktop app bound to 127.0.0.1. People on the outside can’t access it at all, so what is there to fear?”

This is a classic rookie cognitive blind spot. In complex modern network environments, even local applications are constantly exposed to the fatal threats of Cross-Site Request Forgery (CSRF) and local port sniffing.

Imagine this: a user accidentally visits a malicious website in their browser. The website contains a malicious JavaScript snippet that aggressively scans local ports (e.g., scanning from 10000 to 65535). Once it happens to hit our newly launched Robyn sidecar, the malicious script can enter unhindered, directly sending requests to your backend to delete your local database or steal all the user’s private assets.

Since the local environment is also untrusted, we must implement a Zero Trust architecture. For this sidecar process, we must handcraft an absolute encrypted iron gate—the implicit defense line based on Opaque Tokens.




4.1 Risk Assessment of Local Network Port Sniffing and Malicious API Injection

In a heterogeneous multi-process desktop architecture, although the frontend and backend run on the same physical machine, they are essentially two independent processes communicating via the local loopback interface (Loopback, 127.0.0.1).

Since 127.0.0.1 is shared globally by the operating system, any program running in the current system, or even any webpage script inside the user’s browser, theoretically has the physical permission to initiate network connections to this interface. Without strong access control, the backend Robyn engine cannot distinguish whether a request originates from the legitimate ElectroBun window or a background request from a malicious webpage. If this “unauthenticated communication” vulnerability is exploited, the local PIM core will instantly become a puppet of the attacker.

Therefore, the tactical core of Zero Trust security defense lies in: every single hypermedia session interaction must carry an absolutely unique digital sovereignty token.





4.2 Exclusive Security Protocol: ElectroBun Generates Dynamic Short-Lived UUID Tokens

To cut off the possibility of port sniffing and spoofing attacks at the root, we dynamically generate a one-time, high-strength opaque token during frontend main process initialization.

Let’s look at the initialization declaration in the main process src-app/frontend/src/bun/index.ts:

// [ANCHOR: CH-04]
// Zero-trust defense line: dynamically generate a one-time, high-strength Opaque Token
const agentSecretToken = crypto.randomUUID();



[!TIP] Ephemeral Memory Mechanism: Note that we use crypto.randomUUID() to generate the token dynamically in memory. Once injected into the environment variables, it is destroyed automatically when the main process terminates. This means this key is never written to the local disk. Even if malware stealthily obtains read access to your computer’s files, it cannot steal this credential, which exists only in the process’s memory space. This is a cognitive shift in security design.







4.3 Implicit Interception Injection: Cross-Process Environment Variable Delivery and Robyn Authentication Middleware

After generating the dynamic token, the main process needs to deliver this secret key safely to the Robyn sidecar. Since we have absolute control over the child process environment context during Bun.spawn startup, we inject it directly into the in-memory environment variables:

// [ANCHOR: CH-16]
// Spawning process environment variables injection in the backend startup function
backendProcess = spawn({
  cmd: backendCmd,
  cwd: backendPath,
  env: {
    ...process.env,
    AGENT_SECRET_TOKEN: agentSecretToken,
    PYTHONUNBUFFERED: "1"
  },
  stdout: "pipe",
  stderr: "pipe", 
});


On the backend side src-app/backend/app.py, we pull this environment variable at startup:

# At system startup, read the secret key silently injected by the frontend main process
AGENT_SECRET_TOKEN = os.environ.get("AGENT_SECRET_TOKEN")


Next, we build a defensive wall of global interception middleware for the Robyn engine:

# [ANCHOR: CH-04]
@app.before_request()
def auth_middleware(request: Request):
    # Bypass CORS preflight: if it is an OPTIONS request, it must pass straight to the underlying router to avoid pipeline blocking
    if request.method == "OPTIONS":
        return request
        
    auth_header = request.headers.get("Authorization") or request.headers.get("authorization")
    expected_token = f"Bearer {AGENT_SECRET_TOKEN}"
    
    # Support token in Query parameters for SSE connections (since EventSource does not natively support custom headers)
    query_token = request.query_params.get("token", "")
    if not query_token:
        query_token = ""
    
    # Enforce token comparison, blocking unauthorized traffic and responding with 403
    if auth_header == expected_token or query_token == AGENT_SECRET_TOKEN:
        return request
        
    return Response(
        status_code=403,
        headers={"Content-Type": "application/json"},
        description='{"error": "Forbidden: Invalid or Missing Opaque Token"}'
    )


On the frontend, all hypermedia probes and window interactions must implicitly attach this token when making requests to the backend:

// Heartbeat probe: send request to backend /ping, attaching the token credentials in the Headers
const res = await fetch(`http://127.0.0.1:${backendPort}/ping`, {
  headers: {
    "Authorization": `Bearer ${agentSecretToken}`
  },
  signal: AbortSignal.timeout(1000)
});


During the dom-ready phase when the WebView has loaded, the main process is responsible for injecting the token into the frontend execution context so that the HTMX interceptors can use it transparently:

// Physical alignment: dynamically inject the latest communication port and Opaque Token into the WebView container
win.webview.on("dom-ready", () => {
    if (portFound && backendPort > 0) {
        win.webview.executeJavascript(`
            window.__ENV__ = {
                BACKEND_PORT: ${backendPort},
                TOKEN: "${agentSecretToken}",
                BUN_PORT: ${bunHttpPort}
            };
            window.dispatchEvent(new CustomEvent('backend-ready', { 
                detail: { port: ${backendPort}, token: "${agentSecretToken}", bunPort: ${bunHttpPort} } 
            }));
        `);
    }
});






4.4 📸 Token Interception and 403 Physical Fallback Rejection

To verify the tactical defensive capability of our Zero Trust defense line, we perform penetration testing on the Robyn sidecar interface via the command terminal:


[image: Figure 4-1 Security requirement test]
Figure 4-1 Security requirement test

In the left terminal tab, spin up the backend Robyn service with uv run app.py. In the right tab, running curl -i http://127.0.0.1:55630/ping returns HTTP/1.1 403 Forbidden along with {"error": "Forbidden: Invalid or Missing Opaque Token"}.


[image: Figure 4-2 Test with valid Token]
Figure 4-2 Test with valid Token

Subsequently, executing curl -i -H "Authorization: Bearer $AGENT_SECRET_TOKEN" http://127.0.0.1:<RobynPort>/ping with a valid Token header immediately returns HTTP/1.1 200 OK and outputs {"status": "pong"}.

Penetration testing under the Zero Trust defense line: unauthorized requests are ruthlessly intercepted and met with a 403, while legitimate authorizations pass smoothly. The backend service launched in the left terminal receives the token via the $AGENT_SECRET_TOKEN environment variable. In the right terminal, the first screenshot shows that service is rejected because the environment variable is not referenced. In the second check, we referenced the configured $AGENT_SECRET_TOKEN environment variable, allowing the service to run perfectly.





Geek Trade-off Profile


	Why choose inter-process memory sharing for environment variables over sharing files: Many frameworks write the Secret Key to a temporary hidden file locally (e.g., .env.tmp or port.lock) after starting up, which is then read by the frontend. This not only introduces disk I/O latency but also leaves a substantial security vulnerability—if an attacker gains read access to the disk, the key is compromised. Passing the token directly into the child process memory space via env allows the token to flash in memory during process lifetimes and disappear completely when the processes terminate, achieving true “trace-free safety.”







Troubleshooting Log


	Request hang and deadlock caused by Cross-Origin OPTIONS preflight requests: After adding Opaque Token authentication, frontend HTMX requests (especially cross-origin requests carrying custom headers like Authorization) will trigger the browser’s safety preflight mechanism. The browser will automatically send an OPTIONS request first to verify if the server permits cross-origin traffic. If the backend auth_middleware simple-mindedly blocks all requests lacking an Authorization header, the OPTIONS preflight request will be immediately rejected with a 403. Because the OPTIONS request is rejected, the browser will block the subsequent real POST request, causing console errors and freezing network loading.

	Surgical Fix: The first line of the auth_middleware interceptor must explicitly recognize OPTIONS requests and allow them to pass straight through, ensuring the CORS handshake passes smoothly:

if request.method == "OPTIONS":
    return request


At the same time, correctly configure the ALLOW_CORS whitelist on the backend to explicitly allow Authorization and the custom headers used by HTMX, ensuring the hypermedia channel runs unhindered.











Chapter 5: The Birth of Local-First Philosophy—From Turso Remote Edge Cloud to Homeland Defense

Having experienced the ignition of the dual-core engine and the tempering of the Watchdog, ElectroBun has acquired strong vitality and an impregnable defense line. However, an excellent personal assistant (or a future foundation for an AI Agent) must never suffer from “amnesia.”

We need to set the “anchor of data” for this system—by establishing a persistent database.

The traditional approach is simple: introduce a local SQLite file, set an autoincrement ID (AUTOINCREMENT), and call it a day. However, if we want to build a modern application designed for future “multi-terminal roaming” and “seamless cloud-edge synchronization,” this approach is akin to digging our own grave.

In this chapter, we will fully embrace Turso (libSQL) and integrate SQLModel, deploying a cloud-native level distributed Schema locally at the edge. This will ensure that our data becomes a truly indestructible anchor.


1. Architectural Philosophy: Abandon Autoincrement IDs, Embrace UUIDs

In traditional monolithic applications, id INTEGER PRIMARY KEY AUTOINCREMENT is the absolute norm. However, in the “cloud-edge integration” architecture advocated by Turso, your data may be modified simultaneously in cloud servers and local replicas on multiple client devices.

Imagine this: you create a new task locally while on the subway without internet, and the local database assigns ID=5. Meanwhile, your other computer at home also creates a new task, and the cloud assigns ID=5 as well. When the network is restored and the data begins to sync bidirectionally… “BOOM!” A primary key collision occurs, and the synchronization link collapses on the spot.

To achieve true distributed anti-collision, we must reconstruct our understanding of Schemas: exclusively use stateless text hash values as primary keys.

In Python, this means we will generate completely random IDs. This way, no matter where in the universe you write data offline, it will never collide when converging in the cloud.


Geek Sidebar: Why Not the Snowflake Algorithm?

Let’s perform a deep technical trade-off:


	Attacking Autoincrement IDs: They are the “meat grinder” of offline synchronization. Once multi-client concurrent writes occur, merge conflicts are guaranteed. Pass immediately.

	Rejecting Snowflake: Although the Snowflake algorithm is incremental and collision-resistant, it heavily relies on a centralized Worker ID allocation mechanism (such as ZooKeeper or Redis). For our desktop sidecar application, which pursues an “offline-first (Local-First)” and run-anywhere style, introducing a centralized ID generator that must be connected to the internet or run continuously is an architectural disaster.

	The Pitfalls of UUID v4: Since it’s decentralized, can we just mindlessly use uuid.uuid4()? It does solve collisions, but UUID v4 generates completely unordered strings. In the underlying SQLite database, unordered primary keys cause the B-Tree index to split continuously during frequent writes, generating large amounts of fragments and severely slowing down I/O performance.

	The Ultimate Solution: UUIDv7: This is our optimal solution under the cloud-edge integrated architecture! UUIDv7 cleverly combines a “millisecond-level timestamp” with “high-strength random numbers.” It achieves “zero-dependency, local decentralized anti-collision” while guaranteeing “monotonic increments along the timeline.” This allows SQLite’s B-Tree index to insert smoothly, perfectly matching the write performance requirements of edge databases. This system adopts RFC 9562-compatible UUIDv7 globally!







2. Tombstone Mechanism: The Law of Life and Death in Cloud-Edge Sync

Another common “fatal operation” for beginners is writing business logic like: DELETE FROM todos WHERE id = ?

In distributed synchronization protocols, physical deletion (Physical Deletion) is an extremely dangerous operation. When a local replica directly erases a record, under certain complex network partitioning scenarios, the cloud may fail to capture this “disappearance.” The result is that during synchronization, the cloud finds that it has this data but the local device does not, and “resurrects” it, resulting in persistent “ghost data.”

This is why we must introduce the Tombstone Mechanism.

We add an is_deleted INTEGER DEFAULT 0 field to the table structure. All deletion operations are no longer real DELETE commands, but execute a high-dimensional declaration of death: UPDATE todos SET is_deleted = 1, updated_at = ? WHERE id = ?

This data marked with a tombstone still physically exists in the database. When the cloud sync mechanism kicks off, it will detect this “tombstone” and smoothly broadcast it to all edge nodes globally within a few hundred milliseconds, ensuring eventual data consistency.



3. Why Turso? The Chosen One Under Cloud-Edge Integrated Architecture

In the geek context of the name ERTH (ElectroBun + Robyn + Turso + HTMX), the letter T stands for Turso. Why, among the vast ocean of database solutions, did we select Turso as the system’s “data anchor”? This must be answered from the perspective of the distributed evolution of modern cloud databases and the boundaries of local engineering.


3.1 The Rise of Turso: The Distributed Ambition of libSQL

The core foundation of Turso is libSQL—an open-source fork of SQLite initiated and maintained by Glauber Costa (former OSv founder) and others. SQLite is undoubtedly the most widely deployed single-machine embedded database in the world, but it is natively confined to a single machine.

libSQL completely breaks this shackle. On top of the SQLite core, it extends support for the Hrana Protocol (an ultra-lightweight remote query protocol based on WebSockets), introducing master-replica replication (Replication) and User Defined Functions (UDF). Turso is an edge cloud database service that hosts libSQL across dozens of edge nodes globally. It allows developers to spin up tens of thousands of lightweight database instances globally with millisecond connection latency, enabling seamless synchronization across multiple clients.



3.2 Clash of the Titans: Why Reject Firebase and Traditional Solutions?

When determining the technical baseline, we conducted a deep horizontal evaluation of mainstream “Serverless/Cloud” database solutions on the market:


	Google Firebase (Firestore / Realtime DB):

	Pain Point: Firebase is indeed powerful, having ruled mobile Serverless development for an era. However, its biggest weakness is its heavy dependence on Google services and severe vendor lock-in. In certain restricted network environments, Firebase is virtually unusable. Since its ecosystem is completely locked inside Google Cloud, migrating your system to a private cloud or other regional platforms requires rewriting 100% of your data interaction layer and authentication rules. Additionally, non-SQL document designs often fall short when handling complex relational queries.




	Supabase (PostgreSQL):

	Pain Point: Supabase is currently the hottest hosted PostgreSQL platform, but PostgreSQL is a heavy client-server database. For our desktop sidecar application, which pursues a “minimal footprint,” forcing a PostgreSQL background daemon (or spawning Docker containers) on a user’s machine just to run a local Todo list is like using a cannon to shoot a mosquito. The memory overhead would instantly exceed hundreds of megabytes.




	Traditional Local SQLite:

	Pain Point: SQLite is lightweight and offers unmatched local performance, but it lacks a soul—there is no native support for cloud replication or network synchronization channels. Once users switch between multiple devices like phones, tablets, and desktops, data becomes disconnected, degrading into isolated information islands.








3.3 The Chosen One for ERTH: Seamless Cloud-Edge Handoff

Turso perfectly solves all these pain points. It combines the pure, lightweight local experience of SQLite (being just a local file or a lightweight in-memory replica) with the capability of a cloud database to establish handshakes and global replication at any time.

Most importantly, through the driver compatibility of libsql-client or SQLModel (SQLAlchemy), we can transition smoothly between “completely local local_edge.db SQLite files” and “remote Turso instances hosted on the global edge” by modifying just a single connection configuration line, with zero code changes.

In Section 5, we will utilize the unified abstraction of SQLModel to demonstrate how to turn this “configuration eviction” handoff into reality.




4. Hands-on Configuration: Starting from Zero with Turso Edge Cloud

No matter how perfect the theory is, it must be written into lines of code. For developers eager to push their applications toward “multi-client sync” and “edge distribution,” Turso provides an extremely agile CLI tool. Below is a hands-on guide for connecting your local environment to a remote Turso edge cloud instance.


4.1 Installing Turso CLI and Creating the Database

In your macOS terminal (compatible with Bash, Zsh, and Fish), you can quickly run the Turso CLI automated installation script via a single command:

curl -sSf https://get.tur.so/install.sh | sh


After installation, perform the account registration or login action:

turso auth signup  # Run this to register if you don't have an account yet
turso auth login   # Run this to log in and authorize if you already have an account



[image: Figure 5-1 Turso database authentication]
Figure 5-1 Turso database authentication

Once successfully logged in, instruct the system to instantly spin up a new database instance on the nearest global edge data node:

turso db create erth-assistant



[image: Figure 5-2 Turso creating database erth_assistant]
Figure 5-2 Turso creating database erth_assistant



4.2 Capturing Cloud Connection Credentials

To allow our Python sidecar (Robyn) to cross physical boundaries and access the cloud instance, we need to extract two key pieces of data: the remote connection URL and the authentication token (Auth Token).


	Pulling the Remote Connection URL: Run the following command to display database details:

turso db show erth-assistant


The terminal will print the instance details. In the URL field, you will find a remote connection address like libsql://erth-assistant-yourname.turso.io.


	Issuing the Auth Token: Request the Turso server to allocate a long-lived Auth Token for this instance:

turso db tokens create erth-assistant


The terminal will output a long, encrypted alphanumeric string. Please save this Token securely and lock down its access permissions.





[image: Figure 5-3 Generating Turso edge database connection credentials]
Figure 5-3 Generating Turso edge database connection credentials



4.3 One-Second Environment Assembly

Because we implemented “configuration eviction” on the database path in the code layer, we don’t need to modify any Python source code. When you need to upgrade/align the system from a local SQLite database to the Turso cloud, simply inject the environment connection string using the env prefix when launching Robyn:

# Format: sqlite+libsql://<remote_URL>?auth_token=<TOKEN>
env DATABASE_URL="sqlite+libsql://erth-assistant-yourname.turso.io?auth_token=<YOUR_TOKEN>" uv run python app.py


SQLModel will automatically recognize the sqlite+libsql driver prefix and complete the secure communication alignment via the Hrana protocol, linking to the cloud database in an instant!


🐟 Fish Shell Tip: Variable Assembly and Global Export

Given that modern geeks highly favor the high-performance Fish Shell, we can also utilize its elegant global environment variable declaration (Global Export) to achieve dynamic decoupling and reuse of credentials.

First, in your Fish terminal, register the captured remote URL and Token as global environment variables:

set -gx TURSO_URL "erth-assistant-yourname.turso.io"
set -gx TURSO_TOKEN "eyJhbGciOi..."

(Tip: -g represents global scope, and -x represents exporting the variable to child processes.)

Next, you can choose one of the following two ways to reference them and launch:


	One-shot Run: In Fish Shell, double quotes " support variable interpolation, while single quotes ' treat content as pure literals. Therefore, we must wrap DATABASE_URL in double quotes (which also prevents the ? and & characters in the URL from being misinterpreted by the shell as wildcards or background execution operators):

env DATABASE_URL="sqlite+libsql://$TURSO_URL?auth_token=$TURSO_TOKEN" uv run python app.py


	Session-Persistent Run: You can also register the assembled URL directly into the current session’s environment variables. Once bound, you can run uv directly in subsequent commands without prefixes:

# Assemble and export persistently
set -gx DATABASE_URL "sqlite+libsql://$TURSO_URL?auth_token=$TURSO_TOKEN"

# Ignite directly, and the sidecar engine will inherit the DATABASE_URL in the environment
uv run python app.py




This art of variable assembly in Fish shell makes your terminal setup highly flexible and organized!






5. The Art of Encapsulation: SQLModel Unified Abstraction and Configuration Eviction

With the architectural philosophy and Turso’s core status established, we begin encapsulating the backend database module elegantly. This time, we decide to go further and say goodbye to low-efficiency, fragile raw SQL concatenation by introducing SQLModel.

As a hybrid of SQLAlchemy 2.0 and Pydantic, SQLModel perfectly aligns with the geek philosophy of “define once, run anywhere.” More importantly, we implement Configuration Eviction here—instead of hardcoding database paths in the source code, we hand over the connection string resolution entirely to the DATABASE_URL environment variable.

Below is the complete physical implementation of db.py centered around SQLModel:

# [ANCHOR: CH-05]
# src-app/backend/db.py
import os
import time
import uuid
from sqlmodel import Field, SQLModel, create_engine, Session, select

# Dynamically parse environment variables, decoupling physical paths
DATABASE_URL = os.environ.get("DATABASE_URL", "sqlite:///local_edge.db")

connect_args = {}
if DATABASE_URL.startswith("sqlite"):
    connect_args = {"check_same_thread": False}

# Instantiate strongly-typed SQLModel engine
engine = create_engine(DATABASE_URL, connect_args=connect_args)

class Todo(SQLModel, table=True):
    """Data contract model for todo items"""
    __tablename__ = "todos"
    
    id: str = Field(primary_key=True)
    title: str
    is_completed: int = Field(default=0)
    is_deleted: int = Field(default=0)
    created_at: int
    updated_at: int

def generate_uuidv7() -> uuid.UUID:
    """
    Manually implement an RFC 9562 compatible UUIDv7 generator
    ----------------------------------------------------------
    Structure:
    - time_low + time_mid (48 bits): Current millisecond timestamp
    - version (4 bits): Fixed to 7 (0111)
    - rand_a (12 bits): Pseudo-random number
    - variant (2 bits): Fixed to 2 (10xx)
    - rand_b (62 bits): Pseudo-random number
    """
    timestamp_ms = int(time.time() * 1000)
    timestamp_bytes = timestamp_ms.to_bytes(6, byteorder='big')
    
    rand_bytes = bytearray(os.urandom(10))
    
    # Fill version 7 (0x7000)
    rand_a = int.from_bytes(rand_bytes[0:2], byteorder='big') & 0x0FFF
    time_hi_and_version = (7 << 12) | rand_a
    
    # Fill variant 2 (0x8000)
    rand_b = int.from_bytes(rand_bytes[2:4], byteorder='big') & 0x3FFF
    clk_seq_and_variant = 0x8000 | rand_b
    
    node = rand_bytes[4:10]
    
    return uuid.UUID(fields=(
        int.from_bytes(timestamp_bytes[0:4], byteorder='big'),
        int.from_bytes(timestamp_bytes[4:6], byteorder='big'),
        time_hi_and_version,
        clk_seq_and_variant >> 8,
        clk_seq_and_variant & 0xFF,
        int.from_bytes(node, byteorder='big')
    ))

async def init_db():
    """System ignition: automated Schema validation and single sentinel setup"""
    SQLModel.metadata.create_all(engine)
    with Session(engine) as session:
        statement = select(Todo)
        results = session.exec(statement).all()
        if not results:
            sentinel_id = str(generate_uuidv7())
            now = int(time.time() * 1000)
            sentinel = Todo(
                id=sentinel_id,
                title="ERTH Engine Database Initialized Successfully",
                is_completed=0,
                is_deleted=0,
                created_at=now,
                updated_at=now
            )
            session.add(sentinel)
            session.commit()

async def get_active_todos() -> list:
    """Fetch active todos sorted by creation time in descending order"""
    with Session(engine) as session:
        statement = select(Todo).where(Todo.is_deleted == 0).order_by(Todo.created_at.desc())
        results = session.exec(statement).all()
        return [todo.model_dump() for todo in results]

async def add_todo(title: str) -> dict:
    """Persist a new todo"""
    todo_id = str(generate_uuidv7())
    now = int(time.time() * 1000)
    todo = Todo(
        id=todo_id,
        title=title,
        is_completed=0,
        is_deleted=0,
        created_at=now,
        updated_at=now
    )
    with Session(engine) as session:
        session.add(todo)
        session.commit()
        session.refresh(todo)  # Avoid attribute expiration after commit causing empty model_dump()
        return todo.model_dump()

async def toggle_todo_status(todo_id: str) -> dict | None:
    """Toggle completed status, updating timestamp"""
    with Session(engine) as session:
        todo = session.get(Todo, todo_id)
        if not todo or todo.is_deleted == 1:
            return None
        todo.is_completed = 1 if todo.is_completed == 0 else 0
        todo.updated_at = int(time.time() * 1000)
        session.add(todo)
        session.commit()
        session.refresh(todo)
        return todo.model_dump()

async def soft_delete_todo(todo_id: str) -> bool:
    """Perform soft delete with a tombstone"""
    with Session(engine) as session:
        todo = session.get(Todo, todo_id)
        if not todo or todo.is_deleted == 1:
            return False
        todo.is_deleted = 1
        todo.updated_at = int(time.time() * 1000)
        session.add(todo)
        session.commit()
        return True


Subsequently, we utilize Robyn’s @app.startup_handler hook at startup to automatically call init_db, validating the local Schema and creating tables. The heartbeat health check also runs through a SQLModel Session to perform connectivity tests deep in the data layer:

# src-app/backend/app.py (Excerpt)
from db import init_db, engine, Todo, get_active_todos, add_todo, toggle_todo_status, soft_delete_todo
from sqlmodel import Session, select

@app.startup_handler
async def startup():
    """Automatically initialize the local libSQL database foundation when the backend boots"""
    await init_db()
    print("[Robyn Backend] Local-First db base initialized successfully!")

@app.get("/api/v1/health")
async def health_check(request: Request):
    try:
        with Session(engine) as session:
            statement = select(Todo).where(Todo.is_deleted == 0).limit(1)
            result = session.exec(statement).first()
            if result:
                status = "success"
                db_msg = f"Connected. Active sentinel title: {result.title}"
            else:
                status = "warning"
                db_msg = "Connected, but no active tasks found."
                
            return Response(
                status_code=200,
                headers={"Content-Type": "application/json"},
                description=json.dumps({
                    "status": status,
                    "data": {
                        "service": "robyn-sidecar",
                        "database": "sqlmodel",
                        "message": db_msg
                    }
                })
            )
    except Exception as e:
        return Response(
            status_code=500,
            headers={"Content-Type": "application/json"},
            description=json.dumps({"status": "error", "message": str(e)})
        )




6. Live Practice: Network Breakthrough and Alignment Self-Healing

This decoupled configuration and ORM abstraction architecture showcases an irreplaceable art of defense when facing a physical network breakthrough in the real world.

In an ideal global distributed blueprint, our assistant sidecar should connect via the libsql:// RPC protocol, establishing near-zero latency handshakes and bi-directional sync with Turso cloud nodes deployed at the global edge. However, when we deploy this system in certain regions with network restrictions, the reality of connection drops and packet loss often results in latency stretching from 10ms to 5000ms, ending in timeout crashes.

If we had hardcoded the native libsql_client RPC connection strings, we would be facing a catastrophic complete refactoring of our code.

However, because we designed the system without writing any raw SQL strings bound to a specific physical location, SQLModel’s cross-dialect compatibility allows the underlying physical communication to fallback from “cross-border edge cloud RPC” to “local physical file I/O,” while remaining completely equivalent to a SQLite variant in the eyes of the business logic.

We only need to change a single environment variable:

# Fallback from libsql://my-db.turso.io to a local file.
# Use the env prefix to ensure compatibility across Bash, Zsh, and Fish shells:
env DATABASE_URL=sqlite:///local_edge.db uv run python app.py


The database foundation completes its handoff and self-heals in 1 second. The system startup falls back seamlessly to local ultra-high-speed I/O.

Below is the backend console printout after self-healing:

[Robyn STDOUT] [Robyn Backend] Local-First db base initialized successfully!
[Robyn STDOUT] INFO:actix_server.builder:starting 1 workers
[Robyn STDOUT] INFO:actix_server.server:Actix runtime found; starting in Actix runtime
[Robyn STDOUT] INFO:actix_server.server:starting service: "actix-web-service-127.0.0.1:49885", workers: 1, listening on: 127.0.0.1:49885


The database anchor locks silently in place, completing the takeover in the disk depth without changing a single line of business logic. This is the ultimate resilience of the Local-First architecture under disaster scenarios.



7. Geek Self-Test: Four Steps to Verify Zero Trust and the Persistence Channel

To verify the physical path of underlying persistence and the Robyn interface, we designed a “Geek Self-Test” process. You can open multiple terminal tabs locally to perform manual validation:


Step 1: Obtain the Temporary Token and Random Port

Start the desktop app in the root directory:

bunx electrobun dev



[image: Figure 5-4 Capturing the Opaque Token provided by the main process]
Figure 5-4 Capturing the Opaque Token provided by the main process

Observe the console output. Record the Opaque Token (i.e., TOKEN) captured by the main process and the randomly allocated port (e.g., 49885).



Step 2: Read the Todo List (Verify Database Initial State and Auth)

Open a new terminal window and send a GET request with the Token:

curl -i -H "Authorization: Bearer <TOKEN>" http://127.0.0.1:<PORT>/api/v1/todos



[image: Figure 5-5 Reading the todo list]
Figure 5-5 Reading the todo list


	Expected Response: Returns HTTP 200, containing the sentinel data in a JSON array (with is_completed: 0 and timestamps).





Step 3: Add a New Todo (Verify UUIDv7 Generation and Insertion)

Send a POST request to add a new todo:

curl -i -X POST -H "Authorization: Bearer <TOKEN>" \
  -H "Content-Type: application/json" \
  -d '{"title": "Verify Chapter 5 implementation"}' \
  http://127.0.0.1:<PORT>/api/v1/todos



[image: Figure 5-6 Adding a new todo item]
Figure 5-6 Adding a new todo item


	Expected Response: Returns HTTP 201, displaying the successfully created todo details, including a globally unique UUIDv7.





Step 4: Toggle Status and Soft Delete (Verify Tombstone Mechanism)


	Use the <TODO_ID> returned in Step 3 to toggle its completion status:



curl -i -X PUT -H "Authorization: Bearer <TOKEN>" \
  http://127.0.0.1:<PORT>/api/v1/todos/<TODO_ID>/toggle



[image: Figure 5-7 Status toggle and soft deletion]
Figure 5-7 Status toggle and soft deletion


	Expected Response: Returns HTTP 200, and is_completed becomes 1. In the diagram, it’s clear that is_completed has successfully flipped.




	Send a soft delete request:



curl -i -X DELETE -H "Authorization: Bearer <TOKEN>" \
  http://127.0.0.1:<PORT>/api/v1/todos/<TODO_ID>



[image: Figure 5-8 Soft delete]
Figure 5-8 Soft delete


	Expected Response: Returns HTTP 200. Querying GET /api/v1/todos again shows that this item has disappeared from the active list.



We list the database contents again, confirming it has reverted to the state shown in [Figure 5-5].


[image: Figure 5-9 Reverted to initial state]
Figure 5-9 Reverted to initial state

Get ready to face higher-dimensional challenges!






🛡️ Antigravity Battlefield Sideline

Record Time: 2026-05-10 | Tactical Coordinates: Corpus Search & SQL Console

When designing the soft delete (Tombstone) mechanism for the Turso database, we needed to quickly verify that the SQL statements generated by SQLModel matched the expected is_deleted = 1 logic.

Using Antigravity’s Corpus Search, I instantly extracted the “time series ID” solution we discussed in Chapter 3 from thousands of lines of historical conversations and code snippets. Combined with the built-in SQL Console, I performed load tests directly against the local local_edge.db within the Antigravity interface. This seamless alignment of code, documentation, and database makes every data anchor setup highly composed and precise.





End of Preview


Thank You for Reading!

You have reached the end of the ERTH Assistant Preview Edition (Chapters 1–5).

In the upcoming chapters of the full edition, we will cover: * Chapter 6–7: Zero-JS HTMX hypermedia magic, local UI refresh, and deep-water CORS debugging. * Chapter 8–10: Server-offloaded Markdown journal engine and PIM multi-dimensional dashboard. * Chapter 11–13: Local Ollama model async mounting, function calling agent logic, and streaming timeouts. * Chapter 14–16: Cocoa NSPanel ghost float window, dynamic plugin hot-swapping, and multi-platform standalone bundle compilation.




Get the Full Edition

To unlock all 16 chapters and build the complete industrial-grade desktop AI assistant, please purchase the full edition:

👉 Get the Full Edition on Leanpub

Thank you for supporting the author!
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1:54518", workers: 1, listening on: 127.0.0.1:54518

% [ElectroBun] SFIFHREEHE, BIREATEFIRD: 54518

[ElectroBun] ®Ji&id http://127.0.0.1:54518 ifid)
W [Watchdog] UMNEABCHE, EAEMIKEDO 54518 MITOEE. ..

u St Useagent 8 & Dismiss  Don't show again
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woodman ~/dev/erth_assistant_reborn/src-app/backend git:(main) 49 « +3692 -21 (45s)

uv run app.py

INFO
INFO
INFO

-

robyn

trobyn.
trobyn.

mode.

INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO

INFO:actix_server.server:starting service:

trobyn.
trobyn.
trobyn.
trobyn.
trobyn.
trobyn.
trobyn.
trobyn.
INFO:

robyn.

N

.logger:Added route HttpMethod. GET /api/vl/agent/chat_ui

R

~/d/e/s/backend

- R e

logger:Added route HttpMethod.POST /api/vl/agent/chat_stream

logger:SERVER IS RUNNING IN VERBOSE/DEBUG MODE. Set --log-level t

logger:Added
logger:Added
logger:Added
logger:Added
logger:Added
logger:Added

route
route
route
route
route
route

logger:Docs hosted
logger:Robyn version: ©0.84.0
logger:Starting server at http://127.0.0.1:0

[Robyn Backend] Local-First dbEZHREMIN!

[Clipboard Watcher] OSEREIMRISINEREME, EEHITMBRKFER.
INFO:actix_server.builder:starting 1 workers
INFO:actix_server.server:Actix runtime found; starting in Actix runtime

n: 127.0.0.1:55630

St Useagent 8 &
|

HttpMethod.
HttpMethod.
HttpMethod.
HttpMethod.
HttpMethod.

HttpMethod.

GET /api/vl/plugins/panel

POST /api/vl/plugins/load/:name
POST /api/vl/plugins/unload/:name
POST /api/vl/plugins/execute/:name
GET /openapi.json

GET /docs

at http://127.08.0.1:0/docs

"actix-web-service-127.0.0.1:55630", workers:

Dismiss

)
Q Search sessions, agents, files... + 0@

4

0 WARN to run in production

1, listening o

Don't show again

~/d/Omni_Stack IS

woodman ~/dev/Omni_Stack (@.303s)
curl -i http://127.0.0.1:55630/ping

HTTP/1.1 403 Forbidden

content-length: 55

access-control-allow-credentials: true

content-type: application/json

access-control-allow-methods: GET, POST, PUT, DELETE, PATCH, HEAD, OPTIONS
access-control-allow-headers: Authorization, Content-Type, hx-current-url, hx-request, hx-trigger, hx-t
rigger-name, hx-target

access-control-allow-origin: *

date: Tue, 02 Jun 2026 04:48:52 GMT

{"error": "Forbidden: Invalid or Missing Opaque Token"}

woodman 3 ~/dev/Omni_Stack

l“‘\ -1 -H "Authorization: Bearer $AGENT_SECRET_TOKEN" http://

o/ping (=)
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& ERTH Assistant-dev

T U s

5A27H A= 23:41

ee0e (0O %

Q Search tabs... = +
> v/erth_assistant_reborn/src-app
= VY main
> ;sistant_reborn/src-app/frontend
= VY main

»_ ~/dev/erth_assistant_reborn/docs
¥ main

(
(

4 ERTH Console

[ FIHI ]

B =28B%

Q Search sessions, agents, files...

~/d/e/s/frontend

woodman ~/dev/erth_assistant_reborn/src-app/frontend git:(main) 11 « +3169 -47 (2m 52.00s)
bunx electrobun dev
Server started dt NTTP://LOCALNOST:>UYvy

# [ElectroBun] EERSRAIAE Robyn [Fi%3I%E, MEHE
ant_reborn/src-app/backend

[Robyn STDERR] INFO:robyn.logger:SERVER IS RUNNING IN VERBOSE/DEBUG MODE. Set --log-1l
evel to WARN to run in production mode.

[Robyn STDERR] INFO:robyn.logger:Added event Events.STARTUP handler
INFO:robyn.logger:Added route HttpMethod.GET /api/vl/health

INFO:robyn.logger:Added route HttpMethod.GET /openapi.json

INFO:robyn.logger:Added route HttpMethod.GET /docs

INFO:robyn.logger:Docs hosted at http://127.0.0.1:0/docs

INFO:robyn.logger:Robyn version: 0.84.0

INFO:robyn.logger:Starting server at http://127.0.0.1:0

[Robyn STDERR] INFO:actix_server.builder:starting 1 workers

[Robyn STDERR] INFO:actix_server.server:Actix runtime found; starting in Actix runtim
e

[Robyn STDERR] INFO:actix_server.server:starting service:
1:49530", workers: 1, listening on: 127.0.0.1:49530

: /Users/woodman/dev/erth_assist

"actix-web-service-127.0.0.

¢ [ElectroBun] FIFHEEHEH, BIHEXIBEIRO: 49530
[ElectroBun] A[:@IF http://127.0.0.1:49530 if(d)

St Useagent 8 & Dismiss  Don't show again

4

+43169-47 S @

~/d/e/docs Y

woodman ~/dev/erth_assistant_reborn/docs git:(main) 11 « +3169 -47 (0.384s)
curl http://127.0.0.1:49530/api/v1l/health

{"status": "success", "data": {"service": "robyn-sidecar", "database": "libsql", "mes
sage": "Connected. Active sentinel title: ERTH Engine Database Initialized Successful
ly"}}=

ot Verify the database schema and table structure for the ERTH Engine. ~ &

woodman

Y main D11 « +3169 -47

us (=)

B ~/dev/erth_assistant_reborn/docs

curl http: 49530/api/vl/stat

@

ERTH Assistant 3.0

WIZEIZEMIA, Local-First B&IREMAL.
FEEHAEHSEE Robyn iROH...

o EBRE
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é ~/d/e/s/frontend H ><1

Dev build detected - console output enabled

Child process spawned with PID 22751

[LAUNCHER] Loaded identifier: dev.woodman.erth.vl, name: ERTHAssistant-dev, channel: dev

[LAUNCHER] Loading app code from flat files

Server started at http://localhost:50000

# [ElectroBun] IE7ERFZRAIA Robyn [Fi3|%, MIBEIZ: /Users/woodman/dev/erth_assistant_reborn/src-app
/backend

[Robyn STDERR] INFO:robyn.logger:SERVER IS RUNNING IN VERBOSE/DEBUG MODE. Set --log-level to WARN to ru
n in production mode.

[Robyn STDERR] INFO:robyn.logger:Added event Events.STARTUP handler

INFO:robyn.logger:Added route HttpMethod.GET /api/vl/health

INFO:robyn.logger:Added route HttpMethod.GET /ping

INFO:robyn.logger:Added route HttpMethod.GET /api/vl/todos

INFO:robyn.logger:Added route HttpMethod.POST /api/v1l/todos

INFO:robyn.logger:Added route HttpMethod.PUT /api/vl/todos/:id/toggle

INFO:robyn.logger:Added route HttpMethod.DELETE /api/vl/todos/:id

INFO:robyn.logger:Added route HttpMethod.GET /openapi.json

INFO:robyn.logger:Added route HttpMethod.GET /docs

INFO:robyn.logger:Docs hosted at http://127.0.0.1:08/docs

INFO:robyn.logger:Robyn version: 0.84.0

INFO:robyn.logger:Starting server at http://127.0.0.1:0

[Robyn STDOUT] [Robyn Backend] Local-First dbEZHREIN!

[Robyn STDERR] INFO:actix_server.builder:starting 1 workers

INFO:actix_server.server:Actix runtime found; starting in Actix runtime
INFO:actix_server.server:starting service: "actix-web-service-127.0.0.1:49885", workers: 1, listening o
n: 127.0.0.1:49885

¢ [ElectroBun] FIF#HEEHEH, BIHEXIBEIHO: 49885
[ElectroBun] AI@id http://127.0.0.1:49885 ij(d
[ElectroBun] Z{SE Opaque Token: 88f@2fae-2f2c-441a-97f9-2a49406798ec
L.\ [Watchdog] WUNERXEFG, EEXNIHO 49885 WOT/OBE. .. °
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~/d/e/s/frontend

Dev build detected - console output enabled

Child process spawned with PID 22751

[LAUNCHER] Loaded identifier: dev.woodman.erth.vl, name: ERTHAssistant-dev, channel: dev
[LAUNCHER] Loading app code from flat files

Server started at http://localhost:50000

# [ElectroBun] EERSRAIAE Robyn [Fi%3I%E, MEHE
/backend

[Robyn STDERR] INFO:robyn.logger:SERVER IS RUNNING IN VERBOSE/DEBUG MODE. Set --log-level to WARN to ru
n in production mode.

[Robyn STDERR] INFO:robyn.logger:Added event Events.STARTUP handler

INFO:robyn.logger:Added route HttpMethod.GET /api/vl/health

INFO:robyn.logger:Added route HttpMethod.GET /ping

INFO:robyn.logger:Added route HttpMethod.GET /api/vl/todos

INFO:robyn.logger:Added route HttpMethod.POST /api/v1l/todos

INFO:robyn.logger:Added route HttpMethod.PUT /api/vl/todos/:id/toggle

INFO:robyn.logger:Added route HttpMethod.DELETE /api/vl/todos/:id

INFO:robyn.logger:Added route HttpMethod.GET /openapi.json

INFO:robyn.logger:Added route HttpMethod.GET /docs

INFO:robyn.logger:Docs hosted at http://127.0.0.1:08/docs

INFO:robyn.logger:Robyn version: 0.84.0

INFO:robyn.logger:Starting server at http://127.0.0.1:0

[Robyn STDOUT] [Robyn Backend] Local-First dbEZHREIN!

[Robyn STDERR] INFO:actix_server.builder:starting 1 workers

INFO:actix_server.server:Actix runtime found; starting in Actix runtime
INFO:actix_server.server:starting service: "actix-web-service-127.0.0.1:49885", workers: 1, listening o
n: 127.0.0.1:49885

: /Users/woodman/dev/erth_assistant_reborn/src-app

¢ [ElectroBun] FIF#HEEHEH, BIHEXIBEIHO: 49885

[ElectroBun] AI@id http://127.0.0.1:49885 ij(d

[ElectroBun] ZF{S{F Opaque Token: 88f@2fae-2f2c-441a-97f9-2a49406798ec
W [Watchdog] UNEAEFE, EENIHO 49885 MIFOEE. ..

)
Q Search sessions, agents, files... + 0Q

4

-lype

access-control-allow-methods: GET, POST, PUT, DELETE, PATCH, HEAD, OPTIONS
access-control-allow-origin: *

access-control-allow-credentials: true

date: Thu, 28 May 2026 08:48:02 GMT

{"title": "\u9a8c\u8bcl\u7b2c5\u7ae®\u8282\u7684\u5b9e\u73b0",
821085, "updated_at": 1779958082356,

"is_completed": 1, "created_at": 1779957
"{s_deleted": 0, "id": "@19e6dc@-ee9d-77cc-9bOb-10126c4469e8" }~

woodman ~ (©.388s)

curl -1 -X DELETE -H "Authorization: Bearer 88f02fae-2f2c-441a-97f9-2a49406798ec" \
http://127.0.0.1:49885/api/v1/todos/019e6dcO-ee9d-77cc-9bOb-10126c4469e8

HTTP/1.1 200 OK

content-length: 90

content-type: application/json

access-control-allow-headers: hx-trigger, hx-current-url, hx-target, Authorization, hx-request, Content
-Type

access-control-allow-methods: GET, POST, PUT, DELETE, PATCH, HEAD, OPTIONS

access-control-allow-origin: *

access-control-allow-credentials: true

date: Thu, 28 May 2026 08:53:56 GMT

{"status":

"success", "message": "Todo ©19e6dc@-ee9d-77cc-9b0Ob-10126c4469e8 soft deleted"}~

woodman B~
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~/d/e/s/frontend

woodman ~/dev/erth_assistant_reborn/src-app/frontend git:(main) 5 « +791 -52 (5.813s)
turso db create erth-assistant

woodman ~/dev/erth_assistant_reborn/src-app/frontend git:(main) 5 « +791 -52 (2.799s)
turso db show erth-assistant

Name:

URL:

ID:

Group:
Version:
Locations:
Size:
Archived:
Bytes Synced:
Is Schema:
Type:

Delete Protection:

Database Instances:

NAME
aws-ap-northeast-1

erth-assistant
1ibsql://erth-assistant-woodman.aws-ap-northeast-1.turso.io
019e6c8e-3001-7e9a-8766-c5e4245d4562
default

2026.7.2

aws-ap-northeast-1

0B

No

0B

No

sQLite

No

TYPE LOCATION
primary aws-ap-northeast-1

woodman ~/dev/erth_assistant_reborn/src-app/frontend git:(main) 5 « +791 -52 (2.034s)
turso db tokens create erth-assistant

eyJhbGci01JFZERTQSISINRS5cCI6IkpXVCI9.eyIpYXQi0jE3Nzk5MzgxNjIsImlkIjoiMDESZTZjOGUtMzAWMS@3ZT1hLTg3N]jYtYz
VINDIONWQONTYyIiwicmlkIjoiZjUzZTQ2NzAtZWImY100NjEWLThmNWQtODcyYWZhNjAOMzIjIn@.7qCQnnT1FeHkkldoOb2FWFda3f
L‘—onRq3K_FcbmaMipnMTfOXQVyQBwa7OIcVApjertMASCfva7JNeHGmeCA

4
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Q Search tabs... = +
> »v/erth_assistant_reborn/src-app
= VY main
> ssistant_reborn/src-app/frontend
= VY main

»_ ~/dev/erth_assistant_reborn/docs
¥ main

Q Search sessions, agents, files...

~/d/e/s/frontend

woodman ~/dev/erth_assistant_reborn/src-app/frontend git:(main) 11 « +3169 -47 (3m 22.31s)
bunx electrobun dev

INFO:robyn.logger:Docs hosted at http://127.0.0.1:0/docs

INFO:robyn.logger:Robyn version: 0.84.0

INFO:robyn.logger:Starting server at http://127.0.0.1:0

[Robyn STDERR] INFO:actix_server.builder:starting 1 workers

[Robyn STDERR] INFO:actix_server.server:Actix runtime found; starting in Actix runtim
e

[Robyn STDERR] INFO:actix_server.server:starting service: "actix-web-service-127.0.0.
1:49530", workers: 1, listening on: 127.0.0.1:49530

¢ [ElectroBun] FIF#RREEH, FIHETBEIHO: 49530

[ElectroBun] ®[i@id http://127.0.0.1:49530 5[4

~C

[electrobun dev] Shutting down gracefully... (press Ctrl+C again to force quit)

st Debug the Robyn backend connection issue in the frontend application. ~ &

woodman [ ../erth_assistant_reborn/src-app/frontend L’ main [ 11 ¢ +3169 -47

Warp anything e.g. Help me debug why my Python tests are failing in CI

# ¢ new /agent conversation

4

+ 43169-47 © &

/\ ~/d/e/docs
woodman ~/dev/erth_assistant_reborn/docs git:(main) 11 « +3169 -47 (©.384s)
curl http://127.0.0.1:49530/api/v1l/health

woodman ~/dev/erth_assistant_reborn/docs git:(main) 11 « +3169 -47 (0.298s)
curl http://127.0.0.1:49530/api/v1l/health

curl: (7) Failed to connect to 127.0.0.1 port 49530 after @ ms: Couldn't connect to s
erver

woodman ~/dev/erth_assistant_reborn/docs git:(main) 11 « +3169 -47 (0.365s)
ps aux|rg -i python

woodman
python

73480 0.0 0.0 410063120 144 see4 R+ 11:43PM  0:00.00 rg -i

woodman ~/dev/erth_assistant_reborn/docs git:(main) 11 « +3169 -47 (0.308s & & ﬁ? H
lsof -i :49530

woodman

B ~/dev/erth_assistant_reborn/docs ¥ main () 11 ¢ +3169 -47

bs aux | grep python (=)

T attach “lsof -1 :49530° output as agent context

X
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~/d/e/s/backend

woodman ~/dev/erth_assistant_reborn/src-app/backend git:(main) 49 « +3692 -21 (7m 12.00s)
uv run app.py

INFO
INFO
INFO

-

robyn

trobyn.
trobyn.

mode.

INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO

INFO:actix_server.server:starting service:

trobyn.
trobyn.
trobyn.
trobyn.
trobyn.
trobyn.
trobyn.
trobyn.
INFO:

robyn.

N

.logger:Added route HttpMethod. GET /api/vl/agent/chat_ui

R

- R e

logger:Added route HttpMethod.POST /api/vl/agent/chat_stream
logger:SERVER IS RUNNING IN VERBOSE/DEBUG MODE. Set --log-level to WARN to run in production

logger:Added
logger:Added
logger:Added
logger:Added
logger:Added
logger:Added

route
route
route
route
route
route

logger:Docs hosted
logger:Robyn version: ©0.84.0
logger:Starting server at http://127.0.0.1:0

[Robyn Backend] Local-First dbEZHREMIN!

[Clipboard Watcher] OSZRBINGIR M IFER 4L, [EEBTWMIBLRIKIE.
INFO:actix_server.builder:starting 1 workers
INFO:actix_server.server:Actix runtime found; starting in Actix runtime

n: 127.0.0.1:55630

|
|

St Useagent 8 &

HttpMethod.
HttpMethod.
HttpMethod.
HttpMethod.
HttpMethod.

HttpMethod.

GET /api/vl/plugins/panel

POST /api/vl/plugins/load/:name
POST /api/vl/plugins/unload/:name
POST /api/vl/plugins/execute/:name
GET /openapi.json

GET /docs

at http://127.0.0.1:08/docs

"actix-web-service-127.0.0.1:55630", workers:

Dismiss

)
Q Search sessions, agents, files... + 0@

4

1, listening o

Don't show again

~/d/Omni_Stack IS

woodman ~/dev/Omni_Stack (@.303s)
curl -i http://127.0.0.1:55630/ping

woodman ~/dev/Omni_Stack (@.391s)
curl -i -H "Authorization: Bearer $AGENT_SECRET_TOKEN" http://127.0.0.1:55630/ping

HTTP/1.1 200 OK

content-length: 18

access-control-allow-credentials: true

content-type: application/json

access-control-allow-methods: GET, POST, PUT, DELETE, PATCH, HEAD, OPTIONS

access-control-allow-origin: *

access-control-allow-headers: Authorization, Content-Type, hx-current-url, hx-request, hx-trigger, hx-t
rigger-name, hx-target

date: Tue, 02 Jun 2026 04:55:20 GMT

{"status": "pong"}«

woodman ) ~/dev/Omni_Stack
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4 ~/d/e/s/frontend ¢X

woodman ~/dev/erth_assistant_reborn/src-app/frontend git:(main) 4 « +232 -76 (0.3s)
curl http://127.0.0.1:63190/api/v1l/health

{"status": "success", "data": {"service": "robyn-sidecar", "database": "libsql", "mes
sage": "Connected. Active sentinel title: ERTH Engine Database Initialized Successful
ly"}}=

woodman B3 ../erth_assistant_reborn/src-app/frontend L% main D4 e +232 -76

new /agent conversation

~/d/e/s/backend H }

woodman ~/dev/erth_assistant_reborn/src-app/frontend git:(main) 4 « +232 -76 (0.401s)
z ../backend/

woodman ~/dev/erth_assistant_reborn/src-app/backend git:(main) 4 « +232 -76 (39s)
uv run python app.py

INFO:robyn.logger:SERVER IS RUNNING IN VERBOSE/DEBUG MODE. Set --log-level to WARN to
run in production mode.

INFO:robyn.logger:Added event Events.STARTUP handler

INFO:robyn.logger:Added route HttpMethod.GET /api/vl/health

INFO:robyn.logger:Added route HttpMethod.GET /openapi.json

INFO:robyn.logger:Added route HttpMethod.GET /docs

INFO:robyn.logger:Docs hosted at http://127.0.0.1:0/docs

INFO:robyn.logger:Robyn version: 0.84.0

INFO:robyn.logger:Starting server at http://127.0.0.1:0

[Robyn Backend] Local-First dbEZHREMIN!

INFO:actix_server.builder:starting 1 workers

INFO:actix_server.server:Actix runtime found; starting in Actix runtime

INFO:actix_server.server:starting service: "actix-web-service-127.0.0.1:63190", worke

rs: 1, listening on: 127.0.0.1:63190

o Useagent 8 ¢ Dismiss  Don't show again

4
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~/d/e/s/frontend

Dev build detected - console output enabled

Child process spawned with PID 22751

[LAUNCHER] Loaded identifier: dev.woodman.erth.vl, name: ERTHAssistant-dev, channel: dev
[LAUNCHER] Loading app code from flat files

Server started at http://localhost:50000

# [ElectroBun] EERSRAIAE Robyn [Fi%3I%E, MEHE
/backend

[Robyn STDERR] INFO:robyn.logger:SERVER IS RUNNING IN VERBOSE/DEBUG MODE. Set --log-level to WARN to ru
n in production mode.

[Robyn STDERR] INFO:robyn.logger:Added event Events.STARTUP handler

INFO:robyn.logger:Added route HttpMethod.GET /api/vl/health

INFO:robyn.logger:Added route HttpMethod.GET /ping

INFO:robyn.logger:Added route HttpMethod.GET /api/vl/todos

INFO:robyn.logger:Added route HttpMethod.POST /api/v1l/todos

INFO:robyn.logger:Added route HttpMethod.PUT /api/vl/todos/:id/toggle

INFO:robyn.logger:Added route HttpMethod.DELETE /api/vl/todos/:id

INFO:robyn.logger:Added route HttpMethod.GET /openapi.json

INFO:robyn.logger:Added route HttpMethod.GET /docs

INFO:robyn.logger:Docs hosted at http://127.0.0.1:08/docs

INFO:robyn.logger:Robyn version: 0.84.0

INFO:robyn.logger:Starting server at http://127.0.0.1:0

[Robyn STDOUT] [Robyn Backend] Local-First dbEZHREIN!

[Robyn STDERR] INFO:actix_server.builder:starting 1 workers

INFO:actix_server.server:Actix runtime found; starting in Actix runtime
INFO:actix_server.server:starting service: "actix-web-service-127.0.0.1:49885", workers: 1, listening o
n: 127.0.0.1:49885

: /Users/woodman/dev/erth_assistant_reborn/src-app

¢ [ElectroBun] FIF#HEEHEH, BIHEXIBEIHO: 49885

[ElectroBun] AI@id http://127.0.0.1:49885 ij(d

[ElectroBun] ZF{S{F Opaque Token: 88f@2fae-2f2c-441a-97f9-2a49406798ec
W [Watchdog] UNEAEFE, EENIHO 49885 MIFOEE. ..

)
Q Search sessions, agents, files... + 0Q

4

woodman ~ (0.295s)

curl -i -H "Authorization: Bearer 88f@2fae-2f2c-441a-97f9-2a49406798ec" http://127.0.0.1:49885/api/vl/t
odos

HTTP/1.1 200 OK

content-length: 382

content-type: application/json

access-control-allow-headers: hx-trigger, hx-current-url, hx-target, Authorization, hx-request, Content
-Type

access-control-allow-methods: GET, POST, PUT, DELETE, PATCH, HEAD, OPTIONS

access-control-allow-origin: *

access-control-allow-credentials: true

date: Thu, 28 May 2026 08:36:31 GMT

[{"title": "Test Chapter 5 Verification", "is_completed": @, "created_at": 1779930975401, "updated_at":
1779930975401, "is_deleted": @, "id": "@19e6c27-4ca8-7075-86fa-82f0cb3ab7ee"}, {"title": "ERTH Engine
Database Initialized Successfully", "is_completed": @, "created_at": 1779508756874, "updated_at": 17795

08756874, "is_deleted": @, "id": "©19e52fc-c18a-7990-acde-ac9dadbeof03"}]<

woodman )~
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~/d/e/s/frontend

Dev build detected - console output enabled

Child process spawned with PID 22751

[LAUNCHER] Loaded identifier: dev.woodman.erth.vl, name: ERTHAssistant-dev, channel: dev
[LAUNCHER] Loading app code from flat files

Server started at http://localhost:50000

# [ElectroBun] EERSRAIAE Robyn [Fi%3I%E, MEHE
/backend

[Robyn STDERR] INFO:robyn.logger:SERVER IS RUNNING IN VERBOSE/DEBUG MODE. Set --log-level to WARN to ru
n in production mode.

[Robyn STDERR] INFO:robyn.logger:Added event Events.STARTUP handler

INFO:robyn.logger:Added route HttpMethod.GET /api/vl/health

INFO:robyn.logger:Added route HttpMethod.GET /ping

INFO:robyn.logger:Added route HttpMethod.GET /api/vl/todos

INFO:robyn.logger:Added route HttpMethod.POST /api/v1l/todos

INFO:robyn.logger:Added route HttpMethod.PUT /api/vl/todos/:id/toggle

INFO:robyn.logger:Added route HttpMethod.DELETE /api/vl/todos/:id

INFO:robyn.logger:Added route HttpMethod.GET /openapi.json

INFO:robyn.logger:Added route HttpMethod.GET /docs

INFO:robyn.logger:Docs hosted at http://127.0.0.1:08/docs

INFO:robyn.logger:Robyn version: 0.84.0

INFO:robyn.logger:Starting server at http://127.0.0.1:0

[Robyn STDOUT] [Robyn Backend] Local-First dbEZHREIN!

[Robyn STDERR] INFO:actix_server.builder:starting 1 workers

INFO:actix_server.server:Actix runtime found; starting in Actix runtime
INFO:actix_server.server:starting service: "actix-web-service-127.0.0.1:49885", workers: 1, listening o
n: 127.0.0.1:49885

: /Users/woodman/dev/erth_assistant_reborn/src-app

¢ [ElectroBun] FIF#HEEHEH, BIHEXIBEIHO: 49885

[ElectroBun] AI@id http://127.0.0.1:49885 ij(d

[ElectroBun] ZF{S{F Opaque Token: 88f@2fae-2f2c-441a-97f9-2a49406798ec
W [Watchdog] UNEAEFE, EENIHO 49885 MIFOEE. ..

)
Q Search sessions, agents, files... + 0Q

4

access-controL-actwow-origwn: -
access-control-allow-credentials: true
date: Thu, 28 May 2026 08:53:56 GMT
{"status":

"success", "message": "Todo ©19e6dc@-ee9d-77cc-9b0Ob-10126c4469e8 soft deleted"}~

woodman ~ (0.37s) @ d’) V :
curl -i -H "Authorization: Bearer 88f@2fae-2f2c-441a-97f9-2a49406798ec" http://127.0.0.1:49885/api/vl/t
odos

HTTP/1.1 200 OK

content-length: 382

content-type: application/json

access-control-allow-headers: hx-trigger, hx-current-url, hx-target, Authorization, hx-request, Content
-Type

access-control-allow-methods: GET, POST, PUT, DELETE, PATCH, HEAD, OPTIONS

access-control-allow-origin: *

access-control-allow-credentials: true

date: Thu, 28 May 2026 08:56:25 GMT

[{"title": "Test Chapter 5 Verification", "is_completed": @, "created_at": 1779930975401, "updated_at":
1779930975401, "is_deleted": @, "id": "@19e6c27-4ca8-7075-86fa-82f0cb3ab7ee"}, {"title": "ERTH Engine
Database Initialized Successfully", "is_completed": @, "created_at": 1779508756874, "updated_at": 17795

08756874, "is_deleted": @, "id": "©19e52fc-c18a-7990-acde-ac9dadbeof03"}]<

woodman B~
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Dev build detected - console output enabled
Child process spawned with PID 22751 woodman ~ (@.295s)
[LAUNCHER] Loaded identifier: dev.woodman.erth.vl, name: ERTHAssistant-dev, channel: dev

[LAUNCHER] Loadi de flat fil curl -i -H "Authorization: Bearer 88f@2fae-2f2c-441a-97f9-2a49406798ec" http://127.0.0.1:49885/api/vl/t
oading app code from flat files

Server started at http://localhost:50000 odos

# [ElectroBun] IE7ERFZRAIA Robyn [Fi3|%, MIBEIZ: /Users/woodman/dev/erth_assistant_reborn/src-app

/backend

[Robyn STDERR] INFO:robyn.logger:SERVER IS RUNNING IN VERBOSE/DEBUG MODE. Set --log-level to WARN to ru woodman ~ (@.386s) o v Y i
n in production mode. curl -1 -X POST -H "Authorization: Bearer 88f@2fae-2f2c-441a-97f9-2a49406798ec" \

[Robyn STDERR] INFO:robyn.logger:Added event Events.STARTUP handler -H "Content-Type: application/json" \

INFO:robyn.logger:Added route HttpMethod.GET /api/v1/health -d {"title": "WIEESETAITM "} \

INFO:robyn.logger:Added route HttpMethod.GET /ping http://127.0.0.1:49885/api/v1/todos

INFO:robyn.logger:Added route HttpMethod.GET /api/vl/todos
INFO:robyn.logger:Added route HttpMethod.POST /api/v1l/todos
INFO:robyn.logger:Added route HttpMethod.PUT /api/vl/todos/:id/toggle
INFO:robyn.logger:Added route HttpMethod.DELETE /api/vl/todos/:id
INFO:robyn.logger:Added route HttpMethod.GET /openapi.json
INFO:robyn.logger:Added route HttpMethod.GET /docs
INFO:robyn.logger:Docs hosted at http://127.0.0.1:08/docs
INFO:robyn.logger:Robyn version: 0.84.0

INFO:robyn.logger:Starting server at http://127.0.0.1:0

[Robyn STDOUT] [Robyn Backend] Local-First dbEZHREIN!

[Robyn STDERR] INFO:actix_server.builder:starting 1 workers
INFO:actix_server.server:Actix runtime found; starting in Actix runtime
INFO:actix_server.server:starting service: "actix-web-service-127.0.0.1:49885", workers: 1, listening o
n: 127.0.0.1:49885

HTTP/1.1 201 Created

content-length: 202

content-type: application/json

access-control-allow-headers: hx-trigger, hx-current-url, hx-target, Authorization, hx-request, Content
-Type

access-control-allow-methods: GET, POST, PUT, DELETE, PATCH, HEAD, OPTIONS

access-control-allow-origin: *

access-control-allow-credentials: true

date: Thu, 28 May 2026 08:43:40 GMT

{"title": "\u9a8c\u8bcl\u7b2c5\u7ae®\u8282\u7684\u5b9e\u73b0", "is_completed": @, "created_at": 1779957
821085, "updated_at": 1779957821085, "is_deleted": 0, "id": "019e6dc@-ee9d-77cc-9bOb-10126c4469e8" }

. R . woodman B~
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