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1. Azure OpenAI 필수 정보



Azure                         Service
추

론
시

간
(비

용
)

성능

gpt-35-turbo-0125

gpt-35-turbo-instruct (4k)

gpt-35-turbo-16k

1 일반적인 질문

GPT-4 (8k)

GPT-4-32k

GPT-4-turbo 1106-preview

GPT-4-turbo 0125-preview

2 복잡한 질문

text-embedding-3-large

text-embedding-ada-002
text-embedding-3-small

3 유사도 기반 검색

GPT-4 1106-vision-preview

DALL-E 2 / DALL-E 3

4 이미지 이해 및 생성

목적에 맞는 생성형 AI 기술을 채택

Speech to Text (Whisper)

Text to Speech

5 Speech

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

•text-embedding-3-large

•text-embedding-3-large

•text-embedding-3-large

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


안정적 서비스를 위한 Enterprise OpenAI 환경

URL: https://github.com/Azure-Samples/openai-python-enterprise-logging, https://github.com/Azure-Samples/openai-python-enterprise-logging/tree/main/advanced-logging

• 트래픽이 한도를 초과하는 경우 API의 고가용성 제공

• 다수 리전에 모델 배포하여 기본 Quota 증가 효과

• 책임감 있는 사용을 위한 로깅

• 다양한 사용자 그룹에 대한 세분화된 액세스 제어

• Azure Active Directory를 통한 역할 기반 액세스

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


리전별 모델 Quota 확장 방법

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

구독별로 설정 가능
• 리전별 OpenAI 리소스 생성 가능
• 리소스별 모델 선택하여 배포 가능
• 리소스별 모델의 기본 Quota 제공GPT-35-Turbo: 300K

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

GPT-35-Turbo: 300K

GPT-35-Turbo: 300K

GPT-35-Turbo:
 900 K

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


Smart load balancing for OpenAI endpoints

URL: https://techcommunity.microsoft.com/t5/fasttrack-for-azure/smart-load-balancing-for-openai-endpoints-and-azure-api/ba-p/3991616, https://github.com/Azure/aoai-smart-loadbalancing

LLM은 리전별 시간대에 따라서 성능이 다를 수 있습니다. 따라서 리전별 API 호출 우선순위를 고려하세요.

• Azure OpenAI는 토큰 제한(TPM)이 발생하면 429 또는 TooManyRequests HTTP 상태 코드와
다음 요청을 시도할 때까지 기다려야 하는 시간을 나타내는 Retry-After 응답 헤더를 발행합니다.

• 따라서, 이런 상황에서 우선순위에 근거하여 다른 Endpoint를 활용하여 API를 호출하도록 구성합니다.

(API management가 이 기능을 제공하며, 일반적인 로드밸런싱 보다 더 스마트하게 구성 가능합니다.)

https://techcommunity.microsoft.com/t5/fasttrack-for-azure/smart-load-balancing-for-openai-endpoints-and-azure-api/ba-p/3991616
https://github.com/Azure/aoai-smart-loadbalancing


최적의 레이턴시 기반 라우팅 알고리즘 적용

URL: 발표 영상 해당 부분: https://youtu.be/qGs8DhEo7ww?t=13975, 발표 자료에 참고한 영상: https://www.youtube.com/watch?v=MZyrCMSvKlc

동적으로 리전별 시간대에 따라 레이턴시가 가장 낮은 API를 호출하도록 구성

https://youtu.be/qGs8DhEo7ww?t=13975
https://www.youtube.com/watch?v=MZyrCMSvKlc


모니터링 및 경고(알람)

URL:https://learn.microsoft.com/en-us/azure/ai-services/openai/how-to/monitoring

https://learn.microsoft.com/en-us/azure/ai-services/openai/how-to/monitoring


Contents Filtering 기능 소개

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

• 책임감 있는 애플리케이션을 만들어서 제공하기 위한 모델에 안전 장치로 활용 가능 (사용 승인이 필요)
• 콘텐츠 필터링 시스템은 Prompts(Input)와 Completions(Output)을 검사하여 유해한 콘텐츠를 감지하고 조치 가능
• 콘텐츠 필터링 시스템은 영어, 독일어, 일본어, 스페인어, 프랑스어, 이탈리아어, 포르투갈어, 중국어를 지원함
• 훈련이나 테스트되지 않은 언어로 된 부적절한 콘텐츠는 감지하지 못할 수 있음 (한국어는 테스트 필요함)

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


외부 데이터 활용

Retrieval Augmented Generation (RAG) – 하이브리드 기반의 검색 증강 생성

App UX

Vector data
 Knowledge

Prompt + Knowledge
 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 … ]

[   0.1, 0.5, -0.9… ]

[ 1.7, -0.9, 1.6 … ]

2
Query Embedding
 Vector data

text-embedding-ada-002

GPT-35-Turbo / GPT-4

Indexing

Search Index
Query
 Knowledge

2

1 3

1



2. Azure OpenAI Update



GPT-4의 성능

URL: https://huggingface.co/spaces/lmsys/chatbot-arena-leaderboard

Chatbot Arena  에 입장한 사용자는 익명의 2개 모델에 채팅을 하여 더 우수한 모델을 선택

https://huggingface.co/spaces/lmsys/chatbot-arena-leaderboard


DALL-E 3

URL: https://learn.microsoft.com/en-us/azure/ai-services/openai/dall-e-quickstart?tabs=dalle3%2Ccommand-line&pivots=programming-language-python

https://learn.microsoft.com/en-us/azure/ai-services/openai/dall-e-quickstart?tabs=dalle3%2Ccommand-line&pivots=programming-language-python


GPT-4 Vision

URL: https://learn.microsoft.com/en-us/azure/ai-services/openai/gpt-v-quickstart?tabs=enhanced&pivots=programming-language-studio

https://learn.microsoft.com/en-us/azure/ai-services/openai/gpt-v-quickstart?tabs=enhanced&pivots=programming-language-studio


Assistants API

URL: https://aka.ms/AOAIAssistants, https://techcommunity.microsoft.com/t5/ai-azure-ai-services-blog/azure-openai-service-announces-assistants-api-new-models-for/ba-p/4049940

코드 인터프리터를 사용하면 어시스턴트 API가 샌드박스 실행 환경에서 Python 코드를 작성하고 실행할 수 있습니다. 

https://aka.ms/AOAIAssistants
https://techcommunity.microsoft.com/t5/ai-azure-ai-services-blog/azure-openai-service-announces-assistants-api-new-models-for/ba-p/4049940


3. Your SLMs and GPU Power



SLM으로 Phi-2 MIT 라이선스 제공

Phi-2(2.7B) 모델: MICROSOFT RESEARCH 라이선스에서 MIT 라이선스로 변경

Microsoft는 안전하고 성능이 우수한 Small Language Models을 연구하고 제공

1.4T 토큰 기반이며, 96 A100 GPUs 기반 14일간 훈련된 모델

URL: https://huggingface.co/microsoft/phi-2, https://www.microsoft.com/en-us/research/blog/phi-2-the-surprising-power-of-small-language-models/ 

QA 형식, 채팅 형식 및 코드 형식을 사용하는 프롬프트에 가장 적합



Nvidia A100 80GB x 8 = 1 Node vs 4 Nodes

성능 차이
12.47배

30일 훈련
작업 기준
2.41일로
단축 가능

실제 1/3

비용 절감

더욱 빠르고! 더욱 저렴하게!

Meta Llama-2-70B-HF 모델 기반 훈련 벤치마킹 정보

(A100 80GB x 8)

1 Node

VM 내의 각 GPU에는 고유한 전용 토폴로지 독립적
200GB/초 NVIDIA Mellanox HDR InfiniBand 연결이 제공



Assistants API (2024 Q1 )

URL: https://aka.ms/AOAIAssistants

https://aka.ms/AOAIAssistants


Assistants API (2024 Q1 )



4. LLMOps – Prompt Flow

시작: https://microsoft.github.io/promptflow/how-to-guides/quick-start.html, GitHub Repo: https://github.com/microsoft/promptflow



LLM App 제작을 더 쉽고 빠르게!

Prompt Flow – LLM 기반 응용 프로그램을 위한 전체 개발 주기를 단순화하는 도구

Prompt Variants

Embed the Question

Input

Search Index with Question

Generate Prompt Context

Prompt Variants

Search Index with Question

Outputs

Bulk Load



각 기능들을 연결하여 해결

Prompt Flow – LLM 기반 응용 프로그램을 위한 전체 개발 주기를 단순화하는 도구

워크플로우 개발

 다양한 LLM 모델, 외부 데이터와 연결하고, 코드를 작성하여
시각화된 맞춤형 워크플로우 설계

테스트 및 평가

 성능, 근거, 정확성과 같은 측정 항목을 사용하여 워크플로의
AI 품질을 평가

 대규모 데이터 세트를 병렬로 테스트

프롬프트 튜닝

 변형 및 버저닝으로 간단하게 프롬프트를 조정

비교 및 배포

 여러 실험을 시각적으로 비교

 신속한 통합을 위해 관리형 엔드포인트에 원 클릭 배포
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LLMOps 배우기

LLMOps with PF demo video PF snackable video Getting started with PF

TC Blog - Intro to LLMOpsTC Blog - GenAI in AzureML

Blogs

Demos/ Videos

Technical Docs/ SA

End-to-end LLMOps with PF+GH

Azure Blog – LLMOps Series 1 Azure Blog – LLMOps Series 2 Azure Blog – LLMOps Series 3

LLMOps Solution Accelerator

Model Monitoring for LLMs

LLMOps with  prompt flow 
template

LLMOps with prompt flow & GH

https://www.youtube.com/watch?v=XAyIRyB9Xxc
https://www.youtube.com/watch?v=ezYR3gDiN0Q
https://www.youtube.com/watch?v=vkM_sgaMTsU&t=1219s
https://techcommunity.microsoft.com/t5/ai-machine-learning-blog/an-introduction-to-llmops-operationalizing-and-managing-large/ba-p/3910996
https://techcommunity.microsoft.com/t5/ai-machine-learning-blog/generative-ai-in-azure-machine-learning-operationalizing-app/ba-p/3924524
https://learn.microsoft.com/en-us/azure/machine-learning/prompt-flow/how-to-end-to-end-llmops-with-prompt-flow?view=azureml-api-2
https://aka.ms/LLMOps_blog1
https://aka.ms/LLMOps_Blog2
https://aka.ms/LLMOps_Blog3
https://github.com/Azure/llmops-gha-demo
https://www.youtube.com/watch?v=hVsjcsoGAww
https://github.com/microsoft/llmops-promptflow-template
https://github.com/microsoft/llmops-promptflow-template
https://www.youtube.com/watch?v=j0YJ3BZjrFs


5. Azure OpenAI 모델 정보



모델별 리전 지원 및 특성
Model ID Base model Regions

Deprecation
Date

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 2025-04-03 240K

8,191

Sep 2021

$0.0001
Australia East, Canada East, East US2, Japan East, North Central US, Norway East, Sweden Central, Switzerland North, UK South, West US, South 
India, Brazil South

2025-04-03 350K

text-embedding-3 (S/L) Canada East, East US, East US 2 2025-02-02 350K 8,191 Large: $0.00013 Small: $0.00002

gpt-35-turbo-instruct (0914) East US, Sweden Central 2024-09-30 240K 4,097 $0.0015 $0.0020

gpt-35-turbo (0301) East US, France Central, South Central US, UK South, West Europe 2024-07-05 240K

4,096

$0.0015 $0.0020

gpt-35-turbo (0613)
East US, South Central US, West Europe, France Central, UK South 2024-06-13 240K

$0.0015 $0.0020
North Central US, Australia East, East US 2, Canada East, Japan East, Sweden Central, Switzerland North 2024-06-13 300K

gpt-35-turbo-16K (0613)
East US, South Central US, West Europe, France Central, UK South 2024-06-13 240K

16,384 $0.0030 $0.0040
North Central US, Australia East, East US 2, Canada East, Japan East, Sweden Central, Switzerland North 2024-06-13 300K

gpt-35-turbo (1106) Australia East, Canada East, France Central, South India, Sweden Central, UK South, West US 2024-11-06 120K 16,385 / 4,096 $0.0010 $0.0020

gpt-35-turbo (0125) East US, Canada East, North Central US, South Central US 2025-02-15 120K 16,385 / 4,096 $0.0005 $0.0015

gpt-4 (0613)
East US, South Central US, West Europe, France Central 2024-07-05 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 2024-07-05 40K

gpt-4-32k (0613)
East US, South Central US, West Europe, France Central 2024-07-05 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 2024-07-05 80K

gpt-4 (1106-preview)
Australia East, Canada East, East US 2, France Central, UK South, West US 2024-03-31 80K

128,000 / 4,096 Apr 2023 $0.0100 $0.0300
South India, Norway East, Sweden Central 2024-03-31 150K

gpt-4 (1106-vision-preview) Sweden Central, West US, Japan East, Switzerland North, Australia East 2024-03-31 30K 128,000 / 4,096 Apr 2023 $0.0100 $0.0300

gpt-4 (0125-preview) East US, North Central US, South Central US 2024-04-15 80K 128,000 / 4,096 Dec 2023 $0.0100 $0.0300

dall-e-3 East US, Sweden Central, Australia East 2024-07-15 12 req / 1m 4,000 (Max Char) - $4~8(SD) / $8~12(HD)

whisper East US 2, North Central US, West Europe, South India, Norway East, Sweden Central 2026-02-01 - 25 MB (Audio) - $0.36 (per hour)

tts, tts-hd (preview) North Central US, Sweden Central 2025-03-01 $15/$30(HD) 1M characters

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

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


API 명세

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

• 2022-12-01 Swagger spec

• 2023-03-15-preview (retiring April 2, 2024) Swagger spec

• 2023-05-15 Swagger spec

• 2023-06-01-preview (retiring April 2, 2024) Swagger spec

• 2023-07-01-preview (retiring April 2, 2024) Swagger spec

• 2023-08-01-preview (retiring April 2, 2024) Swagger spec

• 2023-09-01-preview (retiring April 2, 2024) Swagger spec

• 2023-12-01-preview (retiring April 2, 2024) Swagger spec

• 2024-02-15-preview Swagger spec

• 2024-03-01-preview Swagger spec

https://github.com/Azure/azure-rest-api-specs/blob/main/specification/cognitiveservices/data-plane/AzureOpenAI/inference/stable/2022-12-01/inference.json
https://github.com/Azure/azure-rest-api-specs/blob/main/specification/cognitiveservices/data-plane/AzureOpenAI/inference/preview/2023-03-15-preview/inference.json
https://github.com/Azure/azure-rest-api-specs/blob/main/specification/cognitiveservices/data-plane/AzureOpenAI/inference/stable/2023-05-15/inference.json
https://github.com/Azure/azure-rest-api-specs/blob/main/specification/cognitiveservices/data-plane/AzureOpenAI/inference/preview/2023-06-01-preview/inference.json
https://github.com/Azure/azure-rest-api-specs/blob/main/specification/cognitiveservices/data-plane/AzureOpenAI/inference/preview/2023-07-01-preview/inference.json
https://github.com/Azure/azure-rest-api-specs/blob/main/specification/cognitiveservices/data-plane/AzureOpenAI/inference/preview/2023-08-01-preview/inference.json
https://github.com/Azure/azure-rest-api-specs/blob/main/specification/cognitiveservices/data-plane/AzureOpenAI/inference/preview/2023-09-01-preview/inference.json
https://github.com/Azure/azure-rest-api-specs/blob/main/specification/cognitiveservices/data-plane/AzureOpenAI/inference/preview/2023-12-01-preview/inference.json
https://github.com/Azure/azure-rest-api-specs/blob/main/specification/cognitiveservices/data-plane/AzureOpenAI/inference/preview/2024-12-15-preview/inference.json
https://github.com/Azure/azure-rest-api-specs/blob/main/specification/cognitiveservices/data-plane/AzureOpenAI/inference/preview/2024-03-01-preview/inference.json


참고할 수 있는 자료 모음
Azure OpenAI GPT 활용 Prompthon 자료

소개 자료, AOAI 소개, 프롬프트 엔지니어링, 실습 소개

실습 자료: https://github.com/HyounsooKim/azure-openai-samples-kr/

Azure OpenAI 기초
1. 2023 한국 고객 Azure OpenAI 사용 사례 모음
2. Azure OpenAI Service News, AOAI 리전별 지원 모델 정보, AOAI Quotas 정보
3. Introduction to prompt engineering - Azure OpenAI

4. Prompt engineering techniques - Azure OpenAI

5. Azure OpenAI Samples, OpenAI cookbook, Prompt Examples

LLMOps
1. Prompt flow Quick Start

2. Prompt flow in Azure AI Studio

운영의 묘
1. Azure OpenAI Service embeddings tutorial - Azure OpenAI

2. 부하 분사 및 Quotas 확보: Smart load balancing for Azure OpenAI endpoints

3. 한글 프롬프트 오동작 방지를 위한 Contents Filtering 사용 승인

https://azure.studydev.com/openai/aoai_2024_pe_00.pdf
http://azure.studydev.com/openai/aoai_2024_pe_01.pdf
https://azure.studydev.com/openai/aoai_2024_pe_02.pdf
https://azure.studydev.com/openai/aoai_2024_pe_03.pdf
https://github.com/HyounsooKim/azure-openai-samples-kr/
https://www.youtube.com/playlist?list=PLGh_JNxzXsX9NSm-iyAdS4Ioco0vp4jtq
https://learn.microsoft.com/en-us/azure/ai-services/openai/whats-new
https://learn.microsoft.com/en-us/azure/ai-services/openai/concepts/models
https://learn.microsoft.com/en-us/azure/ai-services/openai/quotas-limits
https://learn.microsoft.com/en-us/azure/ai-services/openai/concepts/prompt-engineering
https://learn.microsoft.com/en-us/azure/ai-services/openai/concepts/advanced-prompt-engineering?pivots=programming-language-chat-completions
https://github.com/openai/openai-cookbook
https://platform.openai.com/examples
https://microsoft.github.io/promptflow/how-to-guides/quick-start.html
https://learn.microsoft.com/en-us/azure/ai-studio/how-to/prompt-flow
https://learn.microsoft.com/en-us/azure/ai-services/openai/tutorials/embeddings?tabs=python%2Ccommand-line&pivots=programming-language-python
https://github.com/Azure/aoai-smart-loadbalancing
https://customervoice.microsoft.com/Pages/ResponsePage.aspx?id=v4j5cvGGr0GRqy180BHbR7en2Ais5pxKtso_Pz4b1_xURE01NDY1OUhBRzQ3MkQxMUhZSE1ZUlJKTiQlQCN0PWcu


Thank you

URL: https://github.com/HyounsooKim/azure-openai-samples-kr/, http://azure.studydev.com/openai/aoai_2024_q1.pdf

https://github.com/HyounsooKim/azure-openai-samples-kr/
http://azure.studydev.com/openai/aoai_2024_q1.pdf
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