




































Statistics
Data Sources: MCP Registry (baseline metadata) and GitHub Repos (readme & codebase)

Agentic Workflow: Local LLM gpt-oss:20b for data collection & GitHub analysis 
Planning and development: Claude-4.5 and GPT-4.51-codex

Execution: Python analytics stack, frontend: Streamlit dashboard
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MCP Server Examples



Sequential Thinking MCP: Context Generation

"Thinking" is NOT real intelligence – it is structured context generation

What is Thinking really?

❌ Claude thinks  → ✅ Verbalized thought steps

❌ Agent conversation → ✅ Additional context

❌ Server controls  → ✅ MCP Template Engine

Why It Works - 5 Key Drivers:

 Structure Forces Completeness - Systematic thinking

 Context Accumulation - Context grows with each step

 Error Detection - Errors become explicit

 Transparency - Traceable

 Refinement Opportunity - Iterative improvement



Computer & Browser Automation

Desktop-Commander-MCP Features

 File System: read, write, search (ripgrep), edit_block (diff-based)

 Terminal: bash commands, interactive processes, session management

 Process Control: start, read output, interact, force terminate

 Search: Smart fuzzy search with character-level diffs

 Security: Sandboxing, allowed directories, blocked commands

 ⚠ Security: Browser/Desktop control requires STRICT sandboxing!



Computer & Browser Automation

AI Assistant controls Browsers!

Playwright MCP (Browser Layer)

 Open source test framework for web applications (Microsoft)

 Purpose: AI-Assistant controls BROWSERS autonomously

 End-to-End testing

 Web scraping automation

 Form filling (UI interactions)

 Performance testing

 Monitoring

-> See also AI browsers such as Comet (Perplexity) and Atlas (OpenAI)



NotebookLM MCP: 
The Browser Automation Hack

Integration without API - User Behavior Emulation with Playwright

The Problem

 No public API

 Automation seems blocked

 Normal integration: IMPOSSIBLE

The Solution

 Use web UI instead of API

 Imitate a normal user

 Browser Automation + Playwright



NotebookLM MCP: Automation Hack
Layer 1: MCP JSON-RPC (MCP Client ↔ Server)
Layer 2: MCP Server (Orchestration)
Layer 3: Playwright Browser (Automation)
Layer 4: NotebookLM + Gemini (Backend)

5 Critical Techniques
 Session Persistence - Save cookies, no re-login
 Stealth Mode - Bot detection bypass
 Human-like Behavior - typing delay, mouse movement
 Smart DOM Navigation - waitForSelector() for robust search
 Intelligent Polling - Wait for response with timeout
D
Insight: 

TRADITIONAL „I need an API to integrate“
NOTEBOOKLM MCP „I just need a Browser“

→ EVERYTHING with web UI is integratable!



The Complete MCP Spectrum: 6 Patterns
From Data to Desktop - The Complete Automation Stack

The Automation Pyramid

Level 6: Windows MCP (Desktop) → FULL CONTROL

Level 5: Playwright MCP (Browser) → WEB AUTOMATION

Level 4: Excel MCP (Files) → FILE MANIPULATION

Level 3: NotebookLM MCP (AI) → MULTI-AI

Level 2: Sequential Thinking → STRUCTURE

Level 1: Standard MCP (Tools/Data) → FOUNDATION



My AI Experiments Lab with MCP Server

 MCP Server as cloud and local LLM API wrapper with session management and memory

handling

 MCP Server for "Agent Brain". Vector store embeddings with semantic and metadata

search of memories with data hygiene

 MCP and Relay (Post) Server for Agent2Agent communication (claude2claude, 2 instances

of the desktop app)

 MCP Server for calling LLM CLI assistants (Claude Code CLI, Kimi CLI, Gemini CLI)

AI-Powered Historical Research Infrastructure
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Aldersbach Monastery Research Lab

Multi-Component Research System
 MCP Server for Transkribus HTR API
 Access to digitized Aldersbach monastery HTR collections
 32 specialized tools for document search and analysis
 Smart caching and rate limiting

Docker ML Container
 Named Entity Recognition with ensemble voting (Flair HIPE-2022, SpaCy

de_core_news_sm, GLiNER), ELECTRA model for newspaper analysis
 Lazy loading: Models load on demand

SQLite Reference Database
 Biographical data on abbots, monks, employees as well as historical place names
 Fuzzy matching with Levenshtein distance for ML processes

Qdrant Vector Store MCP Server
 Aldersbach monastery charters and literature
 Semantic search capabilities for historical documents

AI-Powered Historical Research Infrastructure



ML Analysis in Practice: 
Understanding Named Entity Recognition

What ML Does: Automatic Information Extraction

Example Historical Text (from Transkribus):
“In 1650, Johann Schmidt was appointed Prior of Aldersbach Monastery”

Without ML (Traditional Search):
❌ You must know exactly what to search for
❌ Only finds exact text matches
❌ Result: Document IDs with keyword hits

With ML Named Entity Recognition:
✅Automatically identifies ALL entities in the text:
→ Person: "Johann Schmidt" (Confidence: 88%)
→ Title: "Prior" (Confidence: 92%)
→ Location: "Aldersbach Monastery" (Confidence: 85%)
→ Date: "1650" (Confidence: 95%)

AI-Powered Historical Research Infrastructure



ML Service Integration in TK MCP Server: From API to 
NER Analysis

AI-Powered Historical Research Infrastructure

4-Layer Processing Pipeline

1. MCP Wrapper Layer (transkribus_server.py)
- 32 @mcp.tool() definitions with logging and error handling

2. Tools Layer (ml_analysis.py)
- Fetches transcription from Transkribus API (PAGE XML format)
- Converts XML to plain text
- HTTP POST to ML service

3. ML Service Layer
- Ensemble NER with voting system
- Majority vote + average confidence → Final prediction

4. Response Aggregation
- Combines API metadata with ML results
- Returns: persons, locations, organizations with confidence scores



ML Analysis in Practice: 
Understanding Named Entity Recognition

There are two separate workflows:
Workflow A: Normal Search (WITHOUT ML)

Workflow B: ML Analysis (EXPLICITLY requested)

AI-Powered Historical Research Infrastructure



robert.klugseder@oeaw.ac.at
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