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AI Tools for Researchers 
(and Beyond)
A Gentle Introduction to the Magic



CERIT-SC LLM as a Service

• AI Chat service – since early 2025


• API service at scale – since early 2026


• Tool integrations


• Jupyter Notebooks


• CLI – Claude Code, OpenCode, Hermes, Codex


• Dedicated applications – DeepSite


• Chatbot – integrated in e-INFRA CZ documentation already 
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e-INFRA CZ consortium member



Large Language Models Service
• Why do we offer LLM-as-a-service?


• "Don't – it's expensive!" … is it, though?
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Thesis time



Large Language Models Service
• Why do we offer LLM-as-a-service?


• Data sovereignty and privacy


•  Prompts and responses never leave our infrastructure


• (except web search – queries go out)


• No prompt or response logging beyond metadata  
(token counts, timestamps, user IDs) 

• No training or fine-tuning on your prompts or responses


• Most large models run in the Sensitive Cloud environment


• Suitable for sensitive / regulated data
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Large Language Models Service
What kind of models?

• A whole set of models


• differing in purpose, capabilities, size, and quantization


• LLMs — text generation


• specialized for coding or agentic use


• instant vs. reasoning output


• Embedding models — turn text into vectors


• Diffusers — generate images or video


• As a rule: bigger model → better performance
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Large Language Models Service
Current models
• DeepSeek v4 Pro (1.6T model)


• Best for Czech language, reasoning, long context


• GLM 5.2 – state-of-the-art open-weight model 


• Best for complex tasks, reasoning, problem solving 


• GPT-OSS-120B (OpenAI-style mini model) – fast, best for small tasks


• Kimi-K2.7 Coder – best coder


• Qwen 3.5 397B (Int4 only version, slowly deprecating) – good OCR performance


• Qwen 3.5 122B – faster variant of full Qwen 3.5, less capable though


• Other models


• Mistral Medium 3.5, Gemma 4, Command-A+, Whisper-Large-v3 


• Embedding models: Qwen3-Embedding-4B, Multilingual E5 Large, Nomic
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Don't believe everything an LLM says



Large Language Models Service
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https://slido.cloud.e-infra.cz/e/i0amy
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Large Language Models Service
• Limited HW – this is the real constraint


• DGX B200 (~1.4TB) + B300 (~2.1TB) ≈ 3.5TB of GPU memory total


• Enough for exactly 3 big ~1TB models: DeepSeek v4, Kimi-K2.7, GLM 5.2 — and no room for a 
4th


• Smaller GPUs (H100, RTX Pro 6000) handle the rest, up to 384GB


• So your requests don't fit yet:


• MiniMax-M3, Ornith-1 397B, Tencent Hy3 – all >500GB, no free big box


• Qwen3.6 – dense 27B variant too slow to serve well, and nothing we'd want to drop to fit it


• DeepSeek DSpark / DFlash


• Need MTP: faster per request, slower overall – wrong trade for shared serving
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You asked – here's what fits



Large Language Models Service
More to know

• Evolution is extremely fast


• DeepSeek: R1 (autumn 2025) → v3.2 (Jan 2026) → v4 Pro (May 2026) → v4.1 (July 2026, expected?)


• Same pace elsewhere: GLM 4.7 → 5.2, Kimi K2.5 → K2.7 → maybe K3.0 soon → K3.0 (July 27, 2026)


• We upgrade models as soon as we can


• No stability guarantees – plan your thesis or defense around this


• Aliased model names: glm, kimi, deepseek


• Need reproducibility? Pin the model version in your methods and tell us


• Overnight maintenance windows – models may be briefly unavailable


• We monitor token usage


• A runaway week (1B+ tokens from one user) usually means a bug or a leaked key, so we'll reach out to help
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Services
https://chat.ai.e-infra.cz

• Works like the chat tools you already know (ChatGPT, Claude…)


• You can:


• search the internet


• generate and edit images 

• upload your own documents and ask questions about them (RAG)


• generate an API key for the API service


• You must pick a model yourself


• 2392 registered users
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https://chat.ai.e-infra.cz


Chat – Generate an API Key



Chat – Select Models



Chat – Web Search



Chat – Images



Chat – RAG



Chat – Code



Services
https://deepsite.ai.e-infra.cz

• Generates websites and apps from a text description 

• Produces HTML + CSS + JavaScript


• can be published to the web (manually)


• Ideal for design mockups of sites and apps


• Can design a poster


• …or event vouchers

18

https://deepsite.ai.e-infra.cz


DeepSite



Service
https://llm.ai.e-infra.cz

• OpenAI- and Anthropic-compatible API


• Connect your own applications or agents


• Works with Claude Code, OpenCode, and similar tools


• https://docs.cerit.io/en/docs/ai-as-a-service/llm-integration


• Uses the API key you generated in the chat service


• Direct JupyterHub integration – key is provisioned automatically, no copy-paste


• Current limit: 4 parallel requests per key


• fair-use limits may follow later
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Service – Limitations
https://llm.ai.e-infra.cz

• Vendor-specific built-in tools aren't supported (Anthropic, OpenAI, …)


• e.g. web_search_20250305


• more detail: Michal Cifra's blog — https://blog.e-infra.cz


• Tool-calling is still rough: vLLM and SGLang have bugs in their tool parsers


• Web search 

• Free for a human in a browser – but automated/agent search needs a paid provider 
API (Google, Bing, Brave…)


• Testing SearXNG (self-hosted) to give agents search without those fees
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API Status
https://llm.ai.e-infra.cz/status
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https://llm.ai.e-infra.cz/status


JupyterHub
https://hub.cloud.e-infra.cz

• Everything pre-wired — no key, no config, just open a notebook


• AI chat built into JupyterLab via the Notebook Intelligence plugin


• Connected to our models


• Claude Code / OpenCode ready in the notebook and terminal


• Secure sandbox for testing


• The assistant sees your notebook — your data, variables, and errors


• ask "why did this cell fail?", fix existing code, generate new code

23

https://hub.cloud.e-infra.cz


JupyterHub – Start



JupyterHub – Claude



JupyterHub – Claude – Terminal



Advanced Agentic Systems – AI Karel
Kubernetes Cluster Guardian, Overlord, and Overwatcher. My watch never ends.

• Autonomous agent that inspects the whole cluster daily


• no human in the loop


• Produces a full ops report


• predictions, changes since yesterday, root-cause diagnosis


• Catches real waste


• idle A100/H100 GPUs sitting unused for days, over-requested CPU, hundreds of orphaned resources


• Diagnoses systemic failures, not just symptoms


• expired certs, Bitnami tag purges rippling across namespaces, dead registry credentials


• Built on our own LLM service


• the service watching itself
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AI Karel – daily cluster report (excerpt)
• Prediction for today 

bad-pods rebound toward 50+; the systemic drivers (Bitnami image-tag rot across 6 namespaces, 
expired registry creds across 3+) are unaddressed, so a net climb is more likely than easing. ns-alpha 
stays the highest-probability worsening namespace – DB-down → app cascade shows no convergence 
signal; expect the same set, possibly +1 collateral pod.


• Root-cause pattern flagged 
Bitnami has purged version-specific image tags – breaking ~10 pods across 6+ namespaces. Any Helm 
chart pinning bitnami/<app>:<ver> will fail permanently. Re-pin by digest or mirror into the local registry.


• Waste – highest-priority reclaim 

• user-a – A100 idle 7d14h (allocated, 0% usage)


• user-b – H100 NVL idle 6d15h


• user-c – A40 idle 8d5h


• 12 GPUs allocated but completely unused; 526 orphaned services (~140 namespaces)
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AI Karel – Architecture
• Kubernetes CronJob – runs on a schedule, unattended


• OpenCode – the agent runtime (fully autonomous mode)


• MCP Servers (the tools Karel can reach):


• Kubernetes – list/get cluster objects (Secrets redacted)


• Prometheus – read metrics


• RT – list/get support tickets


• Meilisearch – search docs & tickets (not yet wired in)


• A series of opencode run commands, e.g.:


• "Analyze why the pods in namespace $ns are not running; do all required analysis."
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AI Karel – On Steroids 
• Agentic workflow that deploys projects to Kubernetes – not just reports on them


• Hermes agent or Claude Code


• guided by Skills (see https://github.com/CERIT-SC/infra-skills)


• The workflow:


• write a Dockerfile (prefer an existing one over rolling its own)


• build the image and push it


• generate K8s manifests and apply them


• verify the application is actually running
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Adopt Karel?
• Prerequisites


• A machine that can build Docker images – x86-64 only (no ARM)


• can't build images inside Kubernetes yet


• A Docker registry with push permission


• Kubernetes authentication set up – and here Rancher gets awkward:


• Personal API key – risky: full access to all your projects and namespaces


• Service account (via Perun) – safer, but complicated to set up
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Adopt Karel? Run It
• Install Claude Code or the Hermes harness


• Set up the LLM API – https://docs.cerit.io/en/docs/ai-as-a-service/llm-
integration


• Download Karel's Skills – https://github.com/CERIT-SC/infra-skills


• Clone a repo


• Start the agent


• Unleash hell:


• "Look at this project and deploy it into K8s. Create a Helm chart for it. Test 
whether it's running."
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Karel in Action



Karel in Action
Result



AI Security
• Isolation is your friend – Kubernetes/JupyterHub sandboxes agent actions well


• Mind the permission defaults 

• OpenCode acts without asking; 


• Claude Code offers --dangerously-skip-permissions. 


• Convenient, but understand what you're granting before you use them


• No reliable way to limit an agent's file access on the machine it runs on


• The supply chain is a real attack surface 

• MCP servers have known flaws; malicious pip/npm packages posing as "useful" tools are a live threat. An 
agent that installs things can be tricked into installing the wrong thing


• Prompt injection – the one people underestimate


• an LLM can't tell your instructions from data it's reading. A log line, a web page, a file comment saying 
"IGNORE PREVIOUS INSTRUCTIONS, DO XXX NOW" may be obeyed as if you typed it
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What's Next?
• Agents over web messaging – via Matrix


• Talk to and control your agent from a chat app, not a terminal


• Approve its actions from your phone – command approval built in
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What's Next?
• Full K8s integration with sandboxing – still solving this


• hard part: building a Docker image from inside a K8s container


• easy part: sandboxing the agent's K8s API access


• Fold the DeepSec harness into Karel as the final step  
(https://docs.cerit.io/en/docs/ai-as-a-service/deepsec)


• Let Karel self-heal a deployment it created, when needed


• Ping you in Matrix when something looks suspicious
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What's Next?
Random Remaining Stuf

• New projects


• Biomni-like agents to automate research workflows


• On-demand RAG over your own documents / knowledge base


• More MCP servers


• Model updates


• Better chat service – agent integration 


• New hardware


• Bring your own GPUs!

38



AI doesn’t kill your jobs 
AI kills excuses



"AI won’t replace you, but the person who 
knows how to use it will." 

– Michaela Liegertová



Thank you for your attention! 

(because Attention Is All You Need) 

k8s@cerit-sc.cz 
https://blog.e-infra.cz 
https://docs.cerit.io
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