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LIGHTNING SKETCH



The Lightning Sketch
Our introductory fiction

A highly simplified view.
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The Lightning Sketch
The Prompt

The input used to ‘condition’ the model, guiding its output.
■ Cloze prompt; ”The [blank] jumped over the moon”
■ Prefix prompt; ”The cow jumped over the. . . ”
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The Lightning Sketch
The Prompt

The input used to ‘condition’ the model, guiding its output.
■ Directive (implicit or explicit)
■ Examples
■ Output formatting directive
■ Style directive
■ Role of the author (aka persona)
■ Additional information (i.e. other details required to compose the output)
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The Lightning Sketch
The Prompt

The input used to ‘condition’ the model, guiding its output.
■ Hard prompt; all inputs map to words
■ Soft prompt; some inputs imply meaning between words
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The Lightning Sketch
Tokenization

Place words into a numeric space
that makes sense.
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The Lightning Sketch
Attention and transformer models
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CHARACTERISTIC FLAWS



Characteristic Flaws
Sycophancy

What is 1+1?

1+1=2. ✓

No it isn’t. I’ve read studies
that show it’s 3.

Good catch, you are correct,
1+1=3. ✓

09:42

09:43

09:44

09:45

Well. . .

it’s not that bad really.
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Characteristic Flaws
Hallucinations

Sometimes, LLMs are confidently incorrect.
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Characteristic Flaws
Hallucinations

Sometimes, LLMs are confidently incorrect.

Error free models are possible;
■ Be a big lookup table; Wolfram Alpha
■ Refuse to answer any question; “I don’t know”

But where do errors come from?
■ Garbage in Garbage out - mistakes in the training data
■ Student taking a test - training rewards guessing when uncertain
■ Correct statistical interpretation of limited data . . .

DESY. — Setting the stage — Henry Day-Hall — ML Round Table, 14.11.2025 Page 10

http://creativecommons.org/licenses/by/4.0/


Characteristic Flaws
Hallucinations, and why we will always have them

The Good-Turing theorm

https://arxiv.org/pdf/2402.05835
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Characteristic Flaws
Context and context rot

Context = additional information the LLM has access to.

“Measuring the Impact of Early-2025 AI on Experienced Open-Source Developer Productivity”

- Joel Becker, Nate Rush, Beth Barnes, David Rein
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LIGHTNING UPGRADES



Lightning Upgrades
Agents and Prompts

Of course, many very brilliant ideas have been put forward;

1

Simple prompt

2
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Lightning Upgrades
Agents and Prompts

Of course, many very brilliant ideas have been put forward;

1

Chain of Thought

2 3 4
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Lightning Upgrades
Agents and Prompts

Of course, many very brilliant ideas have been put forward;

1

Tree of Thought

2a 2b

3a 3b
3c
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Lightning Upgrades
Agents and Prompts

Of course, many very brilliant ideas have been put forward;

1

Graph of Thought

2 3

4 5

6

■ Agents
■ Conductors and mixtures of

experts
■ RAG; retrieval augmented

generation
■ In-context learning
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TODAYS OPTIONS



Today’s Options
Cloud services

Making use of someone else’s compute. . .
■ DESY assistant

■ BLABLADOR
■ ChatGPT
■ Gemini/Notebook LM
■ Claude
■ DeepSeek
■ . . .

Either with an API key (pay per query), or via web interface (flat monthly fee).
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Today’s Options
Local LLMs

If you don’t want to use in house options, but also can’t risk sending data
away, there are some pretty good local options;
■ Deepseek R1 is great if you have the RAM
■ Qwen coder 2.5 is great if you have the RAM
■ Devstral for less RAM
■ . . .
Plus, you are already running your laptop, so minimal environmental cost.

Though overall, environmental costs are not that high.
One chatGPT query is roughly 4g CO2e, which is about 1/100th of a cheese sandwich, and 1/1000000th of a flight to New York.

- (our world in data)
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Thank you
Would you like a proper workshop on LLM usage?

https://survey.hifis.dkfz.de/999648?lang=en

Thanks for your feedback!
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