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The art of Prompt Engineering 
and why we still need that today more than ever
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CoE Metallurgy within SMS group

Coke making Iron making Steel making
Continuous 
casting

Environmental 
technology

Non-ferrous 
metals and alloys
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The early birth of prompting
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The early form of prompting 

› 1801 – Jacquard Loom ( Punch card) 

› 1890 – Punch card as first digital prompts 

› 1950 -1970 -> human computer prompting 

› 1966 -> First AI chatbot ELIZA (MIT) 

› 1980 -> GUI Visual and natural language 
prompting 

› 1997 -> AI prompting in decision making (IBM 
Deep Blue ) 

› 2000s – Boolean and advanced search 
prompts

› 2010s – Present  -> NLP and Large language 
models

2/6/2025
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The resurrection of ELIZA ( MIT 1966) 
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Boolean and search prompts
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What is today prompt engineering ? 

2/6/2025

What is prompt engineering ? 

how does it work ? 

is it still valid today ? 

if yes, what are the best practices ? 
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What is today prompt engineering ? 

2/6/2025

Prompt engineering is the art of understanding an LLM's 
limitations and functionality to extract maximum insights from 
the system through carefully crafted (text or vocal) prompts, to 
get desired outputs.
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What is today prompt engineering ? 

2/6/2025

[User Input]
( Prompt)

[AI Language 
Model]

(Processing)

[AI Output] 
(Response)
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how does a LLM work ? 

“ I am a mechanical engineer and …. “

TOKENS

Token i am a mechanical engineer and
Dim 1 0.12 0.05 -0.14 0.89 1.23 -0.67
Dim 2 -0.34 -0.23 0.67 -0.45 0.76 0.23
Dim 3 0.98 0.76 -0.98 1.23 -0.56 -0.89
... ... ... ... ... ... ...
Dim 768 0.56 -0.12 0.34 -0.78 0.98 0.45
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how does it work ? 

2/6/2025

User input

( prompting )

Tokenization

( Break down 
text into 
tokens ) 

Vectorization

( words into 
vectors ) 

Context 
processing 

Word 
prediction

( Generating 
answers ) 

Converting 
vectors back 
into words

Generating 
answers to 

user 
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The token limits 

What are tokens?

Smallest units of text processed by AI models

Can be parts of words, words, or punctuation marks

Example: "ChatGPT is great!" = 6 tokens ["Chat", "G", "PT", " is", " great", "!"]

Token Limits

Maximum number of tokens an AI can process in one interaction

Includes both input (prompt) and output (response)

Varies by model (e.g., GPT-4: 32,000 tokens, Claude: 100,000 tokens)

-> ! the output are capped to 4096 tokens 

2/6/2025
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The token limits 

2/6/2025

Context Window 

Content Outside 
context window are 

ignored by LLM  
Window 

USER input + LLM output Exceeds context window

LLM output 
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The limit with document analysis 
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TXT VS PDF ! 

Of course, LLM can process PDF directly BUT… .

It costs some 20-25 % of the token budget compared to 
Markdown text. 
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The anatomy of an effective prompt

Instruction (Directive)

Clear task or action for the AI to perform

Example: "Summarize the following text"

Context

Background information or scenario  -> Helps AI understand the 
situation

Example: "You are a financial advisor, and we are looking for market 
trends"

Input Data

Specific information or question to be processed

Example: "Here's the quarterly report: [insert data]"

Persona (Role)

Defines the AI's character or expertise

Example: "Act as an experienced Mechanical Engineer"

Output Format

Desired structure of the response

Example: "Provide the answer in the format provided by the 
template…"

2/6/2025
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The prompt engineering methodologies

2/6/2025

o Zero shot
o Few shot 
o Role based prompting 
o Chain-of-thought (CoT) prompting 
o Tree of Thought prompting
o Meta-prompting 
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The anatomy of an effective prompt

1. "You are an AI assistant specialized in industrial water treatment. I am a process 
engineer working on optimizing wastewater management for a chemical 
manufacturing plant. I need your help to analyze our current system and propose 
improvements. Here's how you should approach this task:

2. -> First, ask me 3-5 specific questions about our current wastewater treatment 
system, focusing on wastewater characteristics, treatment methods, and regulatory 
requirements.

3. -> Based on my answers, identify potential areas for improvement in our treatment 
process.

4. -> For each area of improvement, provide a brief explanation of the proposed change 
and its potential benefits.

5. -> After presenting your recommendations, ask me 2-3 follow-up questions to gather 
more information about the feasibility of implementing these changes.

6. -> Finally, summarize your recommendations in a concise document, considering any 
additional information from the follow-up questions.

› Throughout this process, use technical language appropriate for a water treatment 
specialist, but be prepared to explain complex concepts if I ask for clarification. Begin 
by asking your initial questions about our wastewater treatment system."

2/6/2025

“Role based prompting “  



18

The anatomy of an effective prompt

"You are an AI assistant specialized in industrial water treatment. I will present you with a water treatment problem. For 
each step of your problem-solving process, I want you to explain your reasoning in detail. After each step, write 'NEXT STEP' 
before moving on. Begin your response with 'Step 1:'.

Problem: Our chemical plant's wastewater contains high levels of suspended solids (500 mg/L) and dissolved organic 
compounds (COD 2000 mg/L). We need to reduce these to meet discharge limits of 50 mg/L for suspended solids and 250 
mg/L for COD. Propose a treatment process and explain your thinking at each stage.

Step 1: Analyze the current situation and treatment goals.

[Your analysis here]

NEXT STEP

Step 2: Identify potential treatment methods for suspended solids removal.

[Your identification of methods here]

NEXT STEP

Step 3: Evaluate options for organic compound removal.

[Your evaluation here]

NEXT STEP

Step 4: Consider the sequence of treatment processes.

[Your consideration here]

Step 5 …………

……………….

Now, proceed with Step 1 and continue through all steps, showing your reasoning at each stage."

2/6/2025

“CoT prompting “   
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The anatomy of an effective prompt

You are a process engineer specialized in the definition of water treatment 
technologies. We will analyze the following scientific paper and identify if any 
of the technologies described can address this problem:

'Removal of microplastics from wastewater in an urban environment.’

After reading the paper(s), provide your answer following these instructions 
and using the template below:

Instructions:

1.

2.

3.

Template: 

……

2/6/2025

“Structure Role based prompting “   -> Instruction + Role
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Conclusion and Q&A

2/6/2025

• Is Reasoning in new LLM remove the need of 
prompt engineering ? 

• Prompt engineering is critical for maximizing 
the potential of AI models.

• The quality of the prompt directly impacts 
the quality of the AI output.

• Mastering prompts ( is still valid today) can 
lead to better, faster, and more consistent 
results in various applications.
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Contact info
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private blog -> prompt examples to come..

2/6/2025



Thank you 
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