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PART 1. OpenAI ở↑ ˼
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Ἓѫ

gpt -35-turbo (4k)

gpt -35-turbo -instruct (4k)

gpt -35-turbo -16k

1 ╪Ḗ♅╩ֹוᶴ

GPT-4 (8k)

GPT-4-32k

GPT-4-turbo -preview

2 Ṑ◄ ᶴוֹ

text-embedding-ada-002

3 ┘ởҲ͖ḖˡỮ

GPT-4 V (₉♬)

DALL-E 2 / DALL-E 3

4 ╧ḅּק╧ ḐỵἘ

ᶜ♠⁄ᵭѤỸἛ AI ͙ὥ╙

Whisper

5 ■Ҽ╘Ἐ╩ᾌ (ASR)

URL: https://learn.microsoft.com/en -us/azure/ai-services/openai/concepts/models

https://learn.microsoft.com/en-us/azure/ai-services/openai/concepts/models


ᶘҥṇ ᵖ♆ ∙קּ Ḑ Ἐ

URL: https://learn.microsoft.com/en -us/azure/cognitive -services/openai/concepts/models, https://learn.microsoft.com/en -us/azure/cognitive -services/openai/concepts/legacy-models

Model ID Base model Regions Default Limit
Value (TPM)

Max Request
(tokens)

Training Data
(up to)

Pricing
(per 1,000 tokens)

text-embedding-ada-002 (v2)
East US, South Central US, West Europe, France Central 240K

8,191

Sep 2021

$0.0001
North Central US, Australia East, East US 2, Canada East, Japan East, UK South, Switzerland North 350K

gpt-35-turbo-instruct (0914) East US, Sweden Central 240K 4,097 $0.0015 $0.0020

gpt-35-turbo (0301) East US, France Central, South CentralUS, UK South, West Europe 240K

4,096

$0.0015 $0.0020

gpt-35-turbo (0613)
East US, South Central US, West Europe, France Central, UK South 240K

$0.0015 $0.0020
North Central US, Australia East, East US 2, Canada East, Japan East, Sweden Central, Switzerland North 300K

gpt-35-turbo-16K (0613)
East US, South Central US, West Europe, France Central, UK South 240K

16,384 $0.0030 $0.0040
North Central US, Australia East, East US 2, Canada East, Japan East, Sweden Central, Switzerland North 300K

gpt-35-turbo (1106) Australia East, Canada East, France Central, South India , Sweden Central, UK South, West US 120K 16,385 / 4,096 $0.0010 $0.0020

gpt-4 (0613)
East US, South Central US, West Europe, France Central 20K

8,192 $0.0300 $0.0600
North Central US, Australia East, East US 2, Canada East, Japan East, UK South, Sweden Central, Switzerland North 40K

gpt-4-32k (0613)
East US, South Central US, West Europe, France Central 60K

32,768 $0.0600 $0.1200
North Central US, Australia East, East US 2, Canada East, Japan East, UK South, Sweden Central, Switzerland North 80K

gpt-4 (1106-preview )
Australia East, Canada East, East US 2, France Central, UK South, West US 80K

128,000 / 4,096 Apr 2023 $0.0100 $0.0300
South India , Norway East, Sweden Central 150K

Dall-E 2 East US 2 req / concur 1,000(Max Char) - $0.02 (per 1 image)

Dall-E 3 Sweden Central 12 req/ 1m 4,000 (Max Char) - $0.04(SD) / $0.08(HD)

Whisper North Central US, West Europe - 25 MB (Audio) - $0.36 (per hour)

https://learn.microsoft.com/en-us/azure/cognitive-services/openai/concepts/models
https://learn.microsoft.com/en-us/azure/cognitive-services/openai/concepts/legacy-models


ῶ♩♅╩ἉẈᾂᵎ⌐ Enterprise OpenAI ˼̬

URL: https://github.com/Azure -Samples/openai-python-enterprise-logging

Å מ ╪ ҵᵑ ̓ Ѥ˿↕ API╢̃ʷ↑Ἐ♫̎

Å ѸὝᵖ♆›ᶘҥḡ ⁴͖Ṓ Quotaּצʷ ̐

Å ▐ˁ▓ѤỢ↔╙─ ᴛ͢

Å ѻ‚ Ợ↔▫͎ᴹ⁄ҍ ἝṪ ӈ ἝᾅⱠ‡

Å Azure Active Directoryᵑ ⁵ ͙ḙ Ἕᾅ

https://github.com/Azure-Samples/openai-python-enterprise-logging


ᵖ♆ṇ ᶘҥ Quota Ɑ♇

Japan East
GPT-35-Turbo: 300K TPM

Canada East
GPT-35-Turbo: 300K TPM

Australia East
GPT-35-Turbo: 300K TPM

GPT-35-Turbo: 300K TPM x 3 = 900K TPM

Åp ♆ṇOpenAI p ἲᾂỵἘʷѨ
Åp ἲᾂṇᶘҥἍ ⁭ḡ ʷѨ
Åp ἲᾂṇᶘҥ╢͖ṒQuota♫̎

Default Quota

GPT-35-Turbo: 300 K (TPM)

GPT-4: 40 K (TPM)

GPT-4-32K: 80 K (TPM)

TEXT-EMBEDDING-ADA-002: 350 K (TPM)

GPT-35-Turbo: 300K

GPT-35-Turbo:
 900 K

URL: https://learn.microsoft.com/en -us/azure/ai-services/openai/quotas-limits

GPT-35-Turbo: 300K

GPT-35-Turbo: 300K

https://learn.microsoft.com/en-us/azure/ai-services/openai/quotas-limits


Contents Filtering ͖Ѩ ἲˉ

URL: https://learn.microsoft.com/en -us/azure/cognitive -services/openai/concepts/content -filter

Å ▐ˁ▓Ѥ  ᵙ ╪Ἢ╙ᵣө‡ἌⱠ̑ ͙─ ᶛҨ⁄Ό♣◑ ᴛ ↔ʺѫ (Ợ↔ᾍ╬╪ ⅝)
Å ᵠᾎᾅ ╘ Prompts(Input)₫Completions(Output)╖ˡở ⁭┘ ᵎʾּק ̃Ɑ ʺѫ
Å ᵠᾎᾅ ╘₅‡, Ҷ▀‡, ▀ṕ‡, ᾅ ╪ ,‡ᾅך ,‡╬ ᵙῷ‡, ᵎ ʾ‡, ַ̰א‡ᵑּת∟
Å ᴐ╪Ϯ ᾅ ӇּתΏ╘…‡ᴛӈṨ♠♥ Ѥˁּת ᶣתּ ὡ▓╛ ( ̭„ѡ ᾂ ⅔ )

https://learn.microsoft.com/en-us/azure/cognitive-services/openai/concepts/content-filter
https://customervoice.microsoft.com/Pages/ResponsePage.aspx?id=v4j5cvGGr0GRqy180BHbR7en2Ais5pxKtso_Pz4b1_xURE01NDY1OUhBRzQ3MkQxMUhZSE1ZUlJKTiQlQCN0PWcu


Contents Filtering ͖Ѩ ↑

URL: https://learn.microsoft.com/en -us/azure/cognitive -services/openai/concepts/content -filter

Å ▐ˁ▓Ѥ  ᵙ ╪Ἢ╙ᵣө‡ἌⱠ̑ ͙─ ᶛҨ⁄Ό♬◑ ᴛ ↔ʺѫ (Ợ↔ᾍ╬╪ ⅝)
Å ᵠᾎᾅ ╘ Prompts(Input)₫Completions(Output)╖ˡở ⁭┘ ᵎʾּק ̃Ɑ ʺѫ
Å ᵠᾎᾅ ╘₅‡, Ҷ▀‡, ▀ṕ‡, ᾅ ╪ ,‡ᾅך ,‡╬ ᵙῷ‡, ᵎ ʾ‡, ַ̰א‡ᵑּת∟
Å ᴐ╪Ϯ ᾅ ӇּתΏ╘…‡ᴛӈṨ♠♥ Ѥˁּת ᶣתּ ὡ▓╛ ( ̭„ѡ ᾂ ⅔ )

https://learn.microsoft.com/en-us/azure/cognitive-services/openai/concepts/content-filter
https://customervoice.microsoft.com/Pages/ResponsePage.aspx?id=v4j5cvGGr0GRqy180BHbR7en2Ais5pxKtso_Pz4b1_xURE01NDY1OUhBRzQ3MkQxMUhZSE1ZUlJKTiQlQCN0PWcu


Chat Completions API
ịᵠ ῳѮׇ - ᶘӤ ᾋϫᵖₓ› Ҋ Ѹᶙ♅ ╩ ╧ᾂ ở↑

import openai
openai.api_type  ˮ ʏÁÚÕÒÅƨ

response = openai. ChatCompletion .create (
  engine  ="gpt - 4",
  messages=[
        {"role": " system ", "content": "You are a helpful assistant."},
        {"role": " user ", "content": "Who won the world series in 2020?"},
        {"role": " assistant ", "content": "The LA Dodgers won the World Series in 2020."},
        {"role": " user ", "content": "Where was it played?"}
    ]
)

ê

URL: GPT-4 API general availability and deprecation of older models in the Completions API

⅔ ╢ 97%ѡChat Completion APIᵑỢ↔ַא ( Ѿ : OpenAI Blog)

ᶛҨ╘ "system " ᶉᾎּתּ╥ת (instructions)╙רὡ

▐▓Ѥ AI ⱳ♬╙ ⁴ᶛҨ⁄ҍ ҿּת ╙ἒ♬

₉ᾎѤ "User", "Assistant " ӥᵑỢ↔

(Text) Completions APIѡџũĲŊċĦǃѠᴘ ᾋӄᶏ, ͖ ⱲCompletions API ּק∙ᶘҥ⁮ᾋChat Completion API ᶘҥᴘ

https://openai.com/blog/gpt-4-api-general-availability


Function calling ͖Ѩ

URL: https://techcommunity.microsoft.com/t5/azure -ai-services-blog/function -calling-is-now-available-in-azure-openai-service/ba-p/3879241, Kakao Navi ↔₉ᾎ: https://github.com/HyounsooKim/azure -openai-samples-kr/blob/main/use_cases/kakao_navi/notebooks/kakao_navi.ipynb

ÅGPT ᶛҨ╪ở↑■ּק♩ Ὕᵎ Ὕ▐ҲᴙḈἝⱳ♬ й╘͙ѫ
Ågpt-3.5-turbo (0613) ḓ gpt-4 (0613) ᶛҨ⁄Ἄ API Version(2023-07-01-preview ╧ ) ╬ Ợ↔

Ό ҹ −›Ἁ ̭ᵞ╧ ᴘἲ קּ͢ ᴘ╧Ҽ ᶑ˛ᵖחᾋʹ╕…ᵞ‎? ᴫϫ ᾋẈѡ…ᵞ‎?

https://techcommunity.microsoft.com/t5/azure-ai-services-blog/function-calling-is-now-available-in-azure-openai-service/ba-p/3879241
https://github.com/HyounsooKim/azure-openai-samples-kr/blob/main/use_cases/kakao_navi/notebooks/kakao_navi.ipynb


Function calling ╕ „Ԝ˪ ᾩ‎ ϫ⅔?
Å͙ ⱵỢ↔ַא╬ API( Ὕ)╢ Ἇᶕ╙ Functions Ἇᶕ›͖ὢ ̆, ҉ ὡ ӥᵑ▬Ἓ Ἕ⅝!

Å⁴ױ ὡᵑҿᾎ⁄й̆ҵỢ↔ʺѫ ᶒ, ⅝ (required) Ḉג ѤỢ↔▫ֿפ╥⁄Ἄ

"name": " get_directions " ,
"description" : " API to search routes based on origin and destination information " ,
# "description": " ḛּת₮ ҵ תּ ♬Ṓᵑ ͙ḙ╖ᴛ ˿ᴛ ˤự Ѥ API",
"parameters" : {
    "type" : "object" ,
    "properties" : {
        "origin" : { "type" : "string" },
        "destination" : { "type" : "string" },          
    },
    " required " : [ "origin" , "destination" ],
}



Bing Chat Enterprise ᾋ

ÅAI ͙ ὥ╙ ↔ ‰ᶴ↔ Ἄẋᾅ

URL: https://blogs.microsoft.com/blog/2023/07/18/furthering -our-ai-ambitions-announcing-bing-chat-enterprise-and-microsoft -365-copilot-pricing

https://blogs.microsoft.com/blog/2023/07/18/furthering-our-ai-ambitions-announcing-bing-chat-enterprise-and-microsoft-365-copilot-pricing


Bing Chat Multimodal ּק∙ - Visual Search

URL: https://blogs.microsoft.com/blog/2023/07/18/furthering -our-ai-ambitions-announcing-bing-chat-enterprise-and-microsoft -365-copilot-pricing

https://blogs.microsoft.com/blog/2023/07/18/furthering-our-ai-ambitions-announcing-bing-chat-enterprise-and-microsoft-365-copilot-pricing


Llama 2 on Azure

URL: https://blogs.microsoft.com/blog/2023/07/18/microsoft -and-meta-expand-their-ai-partnership-with-llama-2-on-azure-and-windows/

ÅMeta₮Microsoft̋ Azure₮Windows⁄Ἄ Llama 2 ҍ͋ᶛ…‡ᶛҨ╙ּת∟
ÅAzure⁄Ἄ 7B, 13B, 70B ᵰˌṉὡ Llama 2 ᶛҨ╙ḈἝⱳ♬(Fine-tune) ̆Ḥ  ʺѫ

https://blogs.microsoft.com/blog/2023/07/18/microsoft-and-meta-expand-their-ai-partnership-with-llama-2-on-azure-and-windows/


RAGvs Fine-Tuning

URL: https://towardsdatascience.com/rag -vs-finetuning -which-is-the-best-tool -to-boost-your-llm-application-94654b1eaba7

№ṥҢ╧ ᵎ ↑ ‎ Ѹᶑ?!
Retrieval-Augmented Generation

♩Ҳᶆ╩ Ӆᾂ ╪̐↑„ ↑
Fine-tuning

https://towardsdatascience.com/rag-vs-finetuning-which-is-the-best-tool-to-boost-your-llm-application-94654b1eaba7


LLM Economics: Potential Optimization

ҍװ╥ Prompt ♥ˁ, ᵭ ᾅ ▀ᴛ ♠ ðFine-tuning

ẋ↔

Time

Foundation Model + 

Prompt Engineering 

(i.e. few shot)

P
ro

m
p

t

Completion

ẋ↔

Time

Fine Tuned Model

Hosting

Token Count

Savings

Token Count

Training 



LLM Economics: Potential Pitfalls

Cost

Time

Foundation Model + 

Prompt Engineering 

(i.e. few shot)

Cost

Time

Fine Tuned Model

Hosting Cost

Token 

Count

Need to consider 

intermittent usage

Token 

Count

Training 

Level of Effort required 

to adjust prompt vs. 

fine-tune a model

Training and model 

hosting charges vary 

by base model



PART 2. Machine Learning



Azure Machine Learning ŘModel catalog

URL: https://learn.microsoft.com/ko -kr/azure/machine-learning/concept -foundation -models?view=azureml-api-2

Å ᴛ͎ᵑ Foundation ᶛҨ╙ˤự ̆, Ợ↔▫ּת♬ḓ⇔₅ּת∟

https://learn.microsoft.com/ko-kr/azure/machine-learning/concept-foundation-models?view=azureml-api-2


Azure Machine Learning ŘModel catalog

URL: https://learn.microsoft.com/ko -kr/azure/machine-learning/concept -foundation -models?view=azureml-api-2

ÅFoundation ᶛҨ╙ ʺ, Ḥ ֞Ѥ Finetune ὡ▓Ѥ͙ѫⱠ̑

https://learn.microsoft.com/ko-kr/azure/machine-learning/concept-foundation-models?view=azureml-api-2


Azure Machine Learning ŘLLM Best Practice

ÅInfiniBandᵑּת∟ Ѥ Azure╥ VM╖ᴛ LLM ᶛҨ╙ᵣөԅ╥ Know-howᵑ ẇᴛ͎⁄ ᾅ

URL: https://techcommunity.microsoft.com/t5/azure -high-performance-computing/performance -considerations-for-large-scale-deep-learning/ba-p/2693834

https://techcommunity.microsoft.com/t5/azure-high-performance-computing/performance-considerations-for-large-scale-deep-learning/ba-p/2693834


Azure Machine Learning ŘPrompt flow

ÅLLM(ҍ …‡ᶛҨ)⁄ἌⱠ̑ Ѥ AI   ᵙ ╪Ἢ╥♆ ˉḘ͖דᵎʹἲ ҵᴜἒ́ӈˌḛҵ̯
ÅAI   ᵙ ╪Ἢ╥ ᴘ ╧ , ᾏ , ḖṐḐḡ ᴘἚᾂᵎʹἲ Ѥ ̖♠ἹᴴἪⱠ̑

URL: https://learn.microsoft.com/ko -kr/azure/machine-learning/prompt -flow/overview -what-is-prompt -flow?view=azureml-api-2

LLM ς GPT-35-turbo

Python Code

Flow Graph

https://learn.microsoft.com/ko-kr/azure/machine-learning/prompt-flow/overview-what-is-prompt-flow?view=azureml-api-2


PART 3. Embedding API

& Vector Database



Azure Storage

Embedding of paragraphs

using OpenAI

Search Layer

RediSearch

OpenAI

Embeddings

Extracted

paragraphs

Unstructured documents

(pdf, docx, etc.)

Knowledge Base

Azure Form

Recognizer

Raw 

documents

Vectors

Users

?

OpenAI

Embeddings

Questions

OpenAI

Answering 

Prompt

Vector search

Top k

paragraphs

Answers

There is a red blinking light on C4 
Button in my SP-300 machine, 

which part do I need to replace?

You need to 
replace parts a & 
b. Hereõs the link 
to order them.

URL: https://github.com/ruoccofabrizio/azure -open-ai-embeddings-qna

ᾌקּ ̒ᵖ ἉẈᾂᵎ ⌐ QnA ἉẈᾂ

Cognitive Search

Vector Search

(Public preview)

https://github.com/ruoccofabrizio/azure-open-ai-embeddings-qna


Living 
Being

0.6

0.5

0.7

-0.8

0.6

0.7

0.5

0.8

Feline

0.9

0.8

-0.1

-0.4

-0.2

0.3

-0.4

-0.1

Human

0.1

-0.1

0.4

-0.5

0.8

0.9

0.7

0.8

Gender

0.4

0.2

0.3

0.1

0.9

-0.7

0.8

-0.9

Royalty

-0.7

-0.6

-0.4

-0.9

-0.1

0.1

0.9

0.8

Verb

-0.2

-0.5

-0.1

0.3

0.9

-0.5

-0.7

-0.5

cat

kitten

dog

houses

man

woman

king

queen

Word Word embedding

dog

cat

kitten

houses

man

woman

king

queen

Dimensionality 

reduction of word 

embeddings from 

7D to 2D

Dimensionality Reduction Visualization word in 2D

▄ḺӶ (ˡỮ, ṧᵃ, Ẉ̧)



№ṥҢ╧ ↑

Retrieval Augmented Generation (RAG) ð ᾂ ͙ḙˤự╙╪↔ ỸἛˆשּ

App UX

Query

ă Knowledge

Prompt + Knowledge

ă ResponseApp Server,

Orchestrator

Files

RDBMS NoSQL

Storage

1

1

2

3

Indexing

Query

User Apps Orchestration Data SourcesRetrieval LLM

Azure AI Search

Azure OpenAI

Search Index



№ṥҢ╧ ↑

Retrieval Augmented Generation (RAG) ðḻ ͙ḙˤự╙╪↔ ỸἛˆשּ

Vector data

ă Knowledge

Prompt + Knowledge

ă Response

1

1

3

4

Contents Embeddings

Query

Vector Index

[ -2.1, 1.2, 0.2 ê ]

[   0.1, 0.5, -0.9ê ]

[ 1.7, -0.9, 1.6 ê ]

2
Query Embedding

ă Vector data

App UX
App Server,

Orchestrator

User Apps Orchestration Data SourcesRetrieval

Files

RDBMS NoSQL

Storage

LLM

Azure AI Search

Azure OpenAI
Service

text -embedding -ada-002

GPT-35-Turbo / GPT -4



№ṥҢ╧ ↑

Retrieval Augmented Generation (RAG) ð ╧ẁᵖӢ͙ḙ╥ˤựּשˆỸἛ

App UX

Vector data
ă Knowledge

Prompt + Knowledge
ă ResponseApp Server,

Orchestrator

User Apps Orchestration Data SourcesRetrieval

Files

RDBMS NoSQL

Storage

LLM

1

1

3

4

Contents Embeddings

Query

Azure AI Search

Azure OpenAI
Service

Vector Index

[ -2.1, 1.2, 0.2 ŏ ]

[   0.1, 0.5, -0.9ŏ ]

[ 1.7, -0.9, 1.6 ŏ ]

2
Query Embedding
ă Vector data

text -embedding -ada-002

GPT-35-Turbo / GPT -4

Indexing

Search Index
Query
ă Knowledge

2

1 3

1



ϫ╢ Ң╧ ᵎ ί˪ ⁭ Ɑ ̃ ‏⅔ ₆ᾋ

URL: https://github.com/dair -ai/Prompt -Engineering-Guide/tree/main/guides

ʺѫ ▀ ᾏ
(txt, md, html, docx, pptx, PDF)

ˡỮ‾ּש

ự╬ ⱳ

ᴟ
⁪
תּ
ѱ
‡
ᵠ
╙

─
₅
‡
ᴛ
ӈ
ᶷ
Ἄ

͏ᴘ ᴌ

ᾂ ᵖּק LLM Model

Ң╧ ʷ▐╖˼→, ѻᶖṧ╧ᶑ̬ ╧ʷѨ ѮѸ!

https://github.com/dair-ai/Prompt-Engineering-Guide/tree/main/guides


Revolutionizing Indexing and 
Retrieval for LLM -powered Apps
Power your retrieval -augmented generation 
applications

Images Audio Video Graphs Documents

ÅḾ ֞Ѥ ╪ẄᵙӥˤựỢ↔

ÅAzure OpenAI ▐ḽӹ╙Ợ↔ ˞Ϯ▫ ʺⱨ₡͙

ÅAzure₮͛Ḍ ˭

ÅṓⱠḓ Ἠѹ╖ᴛ ◑

ÅỸἛ AI ‍ḓˤự Ẏӥ╬͎ױ

ÅREST APIᵎ Ἁở↑ʷѨ

Public preview

URL: Vector search - Azure Cognitive Search, Create or Update Index (Preview), Add, Update or Delete Documents (Preview), Search Documents (Preview), Get Service Statistics (Preview)

https://learn.microsoft.com/ko-kr/azure/search/vector-search-overview
https://learn.microsoft.com/en-us/rest/api/searchservice/preview-api/create-or-update-index
https://learn.microsoft.com/en-us/rest/api/searchservice/preview-api/add-update-delete-documents
https://learn.microsoft.com/en-us/rest/api/searchservice/preview-api/search-documents
https://learn.microsoft.com/en-us/rest/api/searchservice/preview-api/get-service-statistics


PART 4. №ṥ API₫⁴˷



Chatbot UI

ChatGPT

Google API Key

URL: https://www.chatbotui.com/ko , https://github.com/mckaywrigley/chatbot -ui

https://www.chatbotui.com/ko
https://github.com/mckaywrigley/chatbot-ui


≥ἲἏ╖⌐ ῳ

DALL·E

ChatGPT Plugins

GPT-3 ChatGPT GPT-4 (preview)

Functions

Compute

API

Your Database

TTS Translate

AI

ὡ︡

ҥ╪ ╪̕

OneLake

Data 

Factory

Synapse Data

Science

Synapse Data

Warehouse

Synapse Real 

Time Analytics
Power BI

Data

Activator

Microsoft Fabric

Synapse Data 

Engineering



Azure OpenAI ͖Ḗ╓ᴘ ■(Speaker) ̬ṧ

GPT

Few-shot Learning

Prompt Chaining

Next Context

Token LengthToken Length

Token Length



Azure OpenAI ͖Ḗ╓ᴘ ■(Speaker) ̬ṧẈ̧

ChatGPT (1.5B) GPT-3 (175B)<


