mR=DR DRESDEN N -_DR
HELMHOLTZAI AI Lab \2 concept ‘ HELMHOLTZ ZENTRUM

DRESDEN ROSSENDORF

Prompting Large Language Models

— some first steps —

Helmholtz-Zentrum Dresden-Rossendorf, Department for Information Services and Computing,

HZDR Al Symposium, September 9, 2025



mailto:p.steinbach@hzdr.de

.Table of Contents

= ~ e —
2/18 Prompting LLMs - 2025-09-09 HELMHOLTZA| Aaitapi? “hea ! ) e/



.Table of Contents

1 Dialogues in LLMs

= ~ e —
3/18 Prompting LLMs - 2025-09-09 HELMHOLTZA| Aaitapi? “hea ! ) e/



A chatbot window on

&  © OpenWwebut
) 08 z.rossendorfde

Gemma: General Purpose Assistent v +
Setas

@ Gemma: General Purpose Assistent

You are an expert science communicator. You like to help people understand difficult topics. Explain

concisely what a large language model is||

+ @ rch e Interpreter

4/18 - 2025-09-09 HELMHOLTZ Eza-‘-'; Dzsrs‘?espr: - ~z—DR


chat.fz-rossendorf.de

A chatbot window: What happens?

B | @ openwebut
« C O 8 = chafrrossendoride

@ Gemma: General Purpose Assistent

Setas defauit

@ Gemma: General Purpose Assistent

This is a string

YYou are an expert science communicator. You like to help people understand

difficult mplcs; Explain concisely what a large language :1'()(1e'\1|s‘\ ( a Seq uence Of c h aracte rS)
which | just typed in.
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A chatbot window: You send something!

x +
c O 8 = dhutferossendortde

Gemma: General Purpose Assistent v +

@ Gemma: General Purpose Assistent

Explain

concisely whata large language model is|

+  ©WebSeach ) Coselnepreter
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Sending input: What happens?

&  © OpenWebul
= C O 8 & chatf
@ Gemma: General Purpose Assistent v +
Setas defauit
74

Q

a

When | click:

the string will be filtered, checked

difficult topics. Explain concisely what a large language model is! and Smeitted toa SOftWare on an-
arn other computer.

@ Gemma: General Purpose Assistent

‘You are an expert science communicator. You like to help people understand

This software forwards your string
to a large language model (LLM).
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“ The large language model at work!
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A chatbot window: Your results!

© LiMsExplained Simply g -0 X +
c O a frrossendorf.de:

Gemma: General Purpose Assistent v +

You are an expert science communicator. You like to help people understand difficult topics. Explain concisely

what a large language model is!

Gemma: General Purpose Assistent Tocsy st 10:03 AV
Okay, here's a concise explanation of Large Language Models (LLMs), aiming for clarity:

Imagine a super-smart auto-complete. That's kind of what an LLM s.
Here's the breakdown:
Large: These models are trained on massive amounts of text data - basically, a huge chunk of the Internet & books.
Language: They focus on understanding and generating human language.

Mode: Its a complex computer program that learns patterns in that text.

What do they do? LLMs predict the most Iikely next word in a sequence. Repeatedy doing this allows them to generate
text, translate languages, answer questions, and even write different kinds of creative content.

They don't “think" or “understand” like humans. They're incredibly powerful pattern-matchers. Think of it as sophisticated
statistical prediction, not actual nteligence

In short: LLMs are p that e

Does that make sense? | can elaborate on any part f you'd like!

R

ive amount of text data'is used in training?

LMs, given they don't actual stang?

st oo

£ Code Iterpreter
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Receiving input

© unsExlanedsimply -0 X+

O B 5= chatfrrossendorte

Gemma: General Purpose Assistent

), aiming for clarity:

N The LLM returns a reply. The web-

g site software interprets it and shows

Language:

‘ — - o it in your browser. The text appears

What do they do?
, and even wilt

' formatted.

wal intelligence.

In short: LLMs are powerful tools that use patterns in language to create new text.

Does that make ny part if you'd like!

e limitations of LLMs, given they don't act

4s difer from previous Al anguage

of LLMs beyond just deberar
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Starting a Dialogue

& O wumeensyox +

c 08 =

(o]
74
Q
g

P —

Gemma: General Purpose Assistent v +

large language model is!

@ Gemma: General Purpose Assistent
Okay, here's a concise explanation of Large Language Models (LLMs), alming for clarity:

Imagine a really, really smart auto-complete.
That's essentially what an LLM is.
Large: It's been trained on 3 HUGE amount of text data (books, articles, websites, codel).
Language: It understands and generates human language.
Model: It's a complex computer program that identifies patterns in that text.
What does It do? It predicts the most likely next word in a sequence. Give it a prompt (like a question or a sentence starter)
and it uses those patterns to generate text that seems coherent and relevant.
Think of it like this: it doesn't "think” or "understand" lie a human. Its incredibly good at imitating human language based
on what it's learned
In short: LLMs are powerful tools for generating text, translating languages, and answering questions, but they are based
on pattern recognition, not genuine understanding
Does that make sense? Happy to elaborate on any part!
/0%
Follow up.

How largie are these HUGE amounts of text data?

+ @ WebSeach [ Codelnterpreter
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It’s talking to me?

& O wumeensyox +

(o]
74
Q
g

c O B s dutfrrossendortde

Gemma: General Purpose Assistent v +

+

Gemma: General Purpose Assistent
You're right to ask - "huge" Is relative! Let's put some numbers to It. It's genuinely mind-boggling.
Here's a breakdown to give you a sense of scale:
Tokens: LLMs don't actually "read" words, they process pieces of words called “tokens". Roughly, 1 token is about 3/4
of a word,
GPT-3 (an earlier, well-known LLM): Trained on around 175 billion tokens. That equates to roughly 300 billion words -
enough to fill over 10,000 books!
GPT-4 (the model powering ChatGPT Plus): The exact size isn't publicly disclosed, but estimates suggest it's trained
on over 1.76 trillion tokens — more than ten times the amount of GPT-3. That's like reading the entire internet multiple
times over.
Google's Gemini: Similarly, Its training dataset Is enormous, likely In the trillions of tokens
The Common Craw: A major source of data Is the "Common Crawl", which Is a public archive of web pages. It contains
petabytes of data (1 petabyte = 1,000 terabytes).
To put it in perspective:
Al of Wikipedia: Contalns about 18 million articles, representing roughly 8 billion words. An LLM trains on many, many
multiples of that.
Books: LLMs are trained on massive collections of books - think the entire Library of Congress, and much more.
It's not just how much data, but also what kind: The data Includes books, articles, websites, code, and more, giving the
LLM a very broad base of knowledge (and biases, which Is another topict).

¥ N
These numbers are constantly Increasing as models are updated and retrained. It's a data arms race!

® WebSsarch [ Code Interprater
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“ Chatting with a LLM: A view

Your Question

in boxes

promptl

N

promptl
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.Chatting with a LLM: A view in boxes

promptl
Your Question >
promptl
B Your Reply
replyl Vi
@

LLM
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.Chatting with a LLM: A view in boxes

Your Question

promptl

N

promptl

Another

Your Reply
replyl

@

Question
prompt2
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.Chatting with a LLM: A view in boxes

promptl
Your Question
promptl

N

B Your Reply
replyl Vi

Another @
Question prompti+replyl+prompt2 L L M

prompt2

N
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.Chatting with a LLM: A view in boxes

promptl
Your Question >
promptl
B Your Reply
replyl
Another @
Question prompti+replyl+prompt2 L L M
prompt2 )
=B Your Reply
] :.2 ]
reply2
@
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.Chatting with a LLM: A view in boxes

promptl
Your Question >
promptl
B Your Reply
replyl
Another @
Question prompti+replyl+prompt2 L L M
prompt2 )
B Your Reply lml
reply2
Question @
prompt3
[::::]
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.Chatting with a LLM: A view in boxes

promptl
Your Question >
promptl
B Your Reply
replyl
Another @
Question prompti+replyl+prompt2 L L M
prompt2 )
=B Your Reply
] :.2 ]
reply2
Question @
promptl+replyl+prompt2+reply2+prompt3
prompt3 >
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.Chatting with a LLM: A view in boxes

promptl
Your Question >
promptl
B Your Reply
replyl
Another @
Question prompti+replyl+prompt2 L L M
prompt2 )
=B Your Reply
] :.2 ]
reply2
Question @
promptl+replyl+prompt2+reply2+prompt3
prompt3 >
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.Chatting with a LLM: A view in boxes

LLM

promptl
Your Question >
promptl
B Your Reply
replyl
Another @
Question promptl+replyl+prompt2
prompt2 >
=B Your Reply
reply2
. @
Question prompti+replyl+prompt2+reply2+prompt3
prompt3 >
[::::]
m LLM “remembers” content of a chat dialogue
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.Chatting with a LLM: A view in boxes

promptl
Your Question >
promptl
B Your Reply
replyl
Another @
Question prompti+replyl+prompt2
prompt2 )
=B Your Reply
reply2
Question @
promptl+replyl+prompt2+reply2+prompt3
prompt3 )
[::::]

LLM

m LLM “remembers” content of a chat dialogue

m mind the context length: LLMs can also forget
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.Chatting with a LLM: A view in boxes

m LLM “remembers” content of a chat dialogue

promptl
Your Question >
promptl
B Your Reply
replyl
Another @
Question prompti+replyl+prompt2
prompt2 )
=B Your Reply
reply2
Question @
3 promptl+replyl+prompt2+reply2+prompt3
prompt 3
[::::]

LLM

m mind the context length: LLMs can also forget
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.Chatting with a LLM: A view in boxes

m LLM “remembers” content of a chat dialogue
m mind the context length: LLMs can also forget
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Your Question >
promptl
B Your Reply
replyl
Another @
Question prompti+replyl+prompt2
prompt2 )
] Your Reply
reply2
Question @
promptl+replyl+prompt2+reply2+prompt3
prompt3
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LLM
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2 The way you ask, the way it replies
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System Messages: test it yourself!

Gemma: General Purpose

@ Gemma:\General[Rurpose/Assistent @ Gemma: General Purpose Assistent

le understand difficult
Explainc hata large langu:

+ WebSearch ) Code Interpreter

You are an expert communicator. You like to help people understand difficult

Explain concisely what a large language model is!
topics. Explain concisely what a large language model is!
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E System Messages

m system messages instruct the LLM which role to assume
m they are a relict of instruction tuning
B system messages can be very powerful

m if not changed, system messages influence the entire dialogue
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System Messages

m system messages instruct the LLM which role to assume
m they are a relict of instruction tuning
B system messages can be very powerful

m if not changed, system messages influence the entire dialogue

Try another system message:
“You are a teenage high school student interested in social media. You
like to show people that you know stuff. Explain concisely what a large language
model is!”
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= Main Takeaways

m instruction tuning has direct consequence on how to interact with LLM

o ~ e —
18/18 Prompting LLMs - 2025-09-09 HELMHOLTZA| aitapt” "t ) medm



= Main Takeaways

m instruction tuning has direct consequence on how to interact with LLM
m a dialogue is constructed by concatenating prompts and replies
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= Main Takeaways

m instruction tuning has direct consequence on how to interact with LLM
m a dialogue is constructed by concatenating prompts and replies
m a system message can be used to force the LLM into another role
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= Main Takeaways

m instruction tuning has direct consequence on how to interact with LLM
m a dialogue is constructed by concatenating prompts and replies
m a system message can be used to force the LLM into another role
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Main Takeaways

m instruction tuning has direct consequence on how to interact with LLM
m a dialogue is constructed by concatenating prompts and replies
m a system message can be used to force the LLM into another role

Thank you for your attention!
Feel free to ask questions, provide feedback or comments.
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“ Further Reading

m www.promptingguide.ai - compendium of promting techniques
(available in multiple languages)

m the prompt report - 2024 meta analysis of prompting techniques
m dspy.ai - optimize your prompt programmatically
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https://www.promptingguide.ai/
https://learnprompting.org/blog/the_prompt_report
https://dspy.ai/
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