
Natural Language Processing

LLM API Tutorial 2024/11/21



What you will learn in this tutorial
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• Gemini API -> Google Gemini

• OpenAI API -> OpenAI ChatGPT

• Claude API - > Anthropic Claude

• Code (notebook) Link

• https://github.com/IKMLab/NTHU_Natural_Language_Proces

sing/tree/main/Reference/LLM_API_lab

https://github.com/IKMLab/NTHU_Natural_Language_Processing/tree/main/Reference/LLM_API_lab
https://github.com/IKMLab/NTHU_Natural_Language_Processing/tree/main/Reference/LLM_API_lab


Why do we need to use API?
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• It’s slow if you want to use ChatGPT for NLP tasks by manually copying and pasting from the webpage.
• If you use ChatGPT from the webpage to test data, “Too many requests in 1 hour. Try again later.” may occur.



How to choose a good LLM?
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Chatbot Arena LLM Leaderboard: https://lmarena.ai/?leaderboard

https://lmarena.ai/?leaderboard


API Fee
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Gemini
(Gemini-1.5-pro)

OpenAI
(gpt-4o)

Claude
(Claude 3.5 Sonnet)

Hugging 
Face

Free quota
• 2 RPM (requests per minute)
• 32,000 TPM (tokens per minute)
• 50 RPD (requests per day)

No No FREE

Price Page Link Link Link Link -

Input token Price
(Every 1M tokens)

1.25
2.50 (longer than 128k tokens)

2.50 3 -

Prompt Caching
0.3125
0.625 (longer than 128k tokens)
4.5 per hour for life

1.25*
3.75 (write)
0.30 (read)*

-

Output token Price
(Every 1M tokens)

5.00
10.00 (longer than 128k tokens)

10.00 15 -

*life: 5 minutes of inactivity (automatic) 

https://ai.google.dev/pricing
https://openai.com/api/pricing/
https://www.anthropic.com/pricing


Get Gemini API Key (1)
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Go to https://aistudio.google.com/apikey

And Log in your Google account

https://aistudio.google.com/apikey


Get Gemini API Key (2)
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Get Gemini API Key (3)
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Your 
API Key



Installation
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!pip install google-ai-generativelanguage==0.8.3
!pip install anthropic==0.39.0
!pip install openai==1.54.5



The file for Prompts (prompts.yaml)
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System Prompt and User Prompt
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System Prompt

Role Playing (Persona)

Task descriptions

Examples

User Prompt 

https://platform.openai.com/docs/guides/prompt-engineering#tactics

You are an expert at Natural 
Language Inference (NLI).

Your task is to analyze two pieces of text - a 
premise and a hypothesis - and classify them into 
NEUTRAL, ENTAILMENT, or CONTRADICTION.

premise: {PREMISE_HERE}, 
hypothesis: {HYPOTHESIS_HERE}.



Notebook Executions
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Each of the three 
parts can be 
executed individually.



Example for Classification
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inputs = {
"premise": "A group of kids is playing in a yard and an old man 

is standing in the background",
"hypothesis": "A group of boys in a yard is playing and a man is 

standing in the background", 
}

• Dataset: SemEval 2014 Task1-2 (3-class classification)



Setup (Gemini)
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https://ai.google.dev/gemini-api/docs/models/gemini?hl=zh-tw#gemini-1.5-pro



The file for Prompts (prompts.yaml)
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We use the yaml package to load the “prompts.yaml” into a Python dictionary.



Basic Usage (Gemini)
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Set up the Gemini model

Format the inputs

Run generation



Output of Classification (Gemini)
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Count tokens (Gemini)
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Output of Classification (Gemini)
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How to get structured output for evaluating model performance?
JSON mode -> {“result”: “NEUTRAL”}



Generate structured output in JSON (Gemini)
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https://ai.google.dev/gemini-api/docs/structured-output?lang=python

Set up the config for Gemini to output in JSON



Output of Classification in JSON (Gemini)
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Few-shot Prompts (Gemini, ref)
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• Few-shot: some examples with labels are provided to an LLM
• This approach already prompts the model to follow the output format (JSON mode may not be needed.)

https://github.com/google-gemini/cookbook/blob/main/examples/prompting/Few_shot_prompting.ipynb


The file for Prompts (prompts.yaml)
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We use the yaml package to load the “prompts.yaml” into a Python dictionary.



Few-shot Prompting (Gemini)
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Example for Summarization (Gemini)
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• Dataset: LCSTS (Chinese Abstractive Summarization)



Prompt Caching
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https://ai.google.dev/gemini-api/docs/caching?lang=python

A very big (long) file

System instruction and the video file is cached.
Cached tokens are in a lower price.

When to use?
• Chatbots with extensive system instructions
• Queries against large document sets
• Analysis of a lengthy video



Notebook Executions
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Most of them 
are similar.



API Keys
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• OpenAI API

• https://platform.openai.com/api-keys

• Claude API

• https://console.anthropic.com/settings/keys

https://platform.openai.com/api-keys
https://console.anthropic.com/settings/keys


Difference in Few-shot Prompting
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OpenAI API (ref)

list

https://github.com/openai/openai-cookbook/blob/main/examples/How_to_format_inputs_to_ChatGPT_models.ipynb


Difference in Few-shot Prompting
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Claude API
(ref)

Same as Gemini

string

https://docs.anthropic.com/en/docs/build-with-claude/prompt-engineering/multishot-prompting


Count the number of tokens
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print(f"Num of input tokens {response.usage.prompt_tokens}")
print(f"Num of output tokens {response.usage.completion_tokens}")

print(f"Num of input tokens {response.usage.input_tokens}")
print(f"Num of output tokens {response.usage.output_tokens}")

Claude API

OpenAI API



Count the number of tokens (OpenAI)
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OpenAI Tokenizer: 
https://platform.openai.com/tokenizer

Question: How to calculate the number 
of tokens for Claude and Gemini?

• All the three APIs (OpenAI, Anthropic,

and Gemini) can calculate number of

tokens after processing a request.

• Only OpenAI offers pre-calculator to

count tokens.

https://platform.openai.com/tokenizer


Further Learning
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• Prompt caching:

• Practical Implementations using Gemini API

• OpenAI API

• Claude API (beta)

• Batch API (Batch predictions):

• OpenAI API

• Claude API (beta)

https://github.com/dair-ai/Prompt-Engineering-Guide/blob/main/notebooks/gemini-context-caching.ipynb
https://cookbook.openai.com/examples/prompt_caching101
https://docs.anthropic.com/en/docs/build-with-claude/prompt-caching
https://github.com/GoogleCloudPlatform/generative-ai/blob/main/gemini/batch-prediction/intro_batch_prediction_using_bigquery_input.ipynb
https://docs.anthropic.com/en/docs/build-with-claude/message-batches


Thank you!
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