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01 5CIQUS::H\)ﬁ Objectives
wWhledauanlasuvav Microservices 1igufu Monolith wa: Modular Monolith ua:z$3bataliinas
oA Service
wivyaulwa Service G Domain-Driven Design, Bounded Context tia: Context Map [dogviikqna

wcuun Service 2o FastAPI ua: Pydantic awlasvagiviquaua:znaaauldvie wiaugiudoyausn
cio Service

PonllUUANSH0a1sluu REST, gRPC ua: Event-driven W1u RabbitMQ TRiku:Auaatunisad

13 Timeout, Retry, Circuit Breaker, Idempotency, Outbox lia: Saga Suliond UANIKada:AIUED0AFOV
yovdoua

asv Al Service ABon LLM [anv Cloud API ua: Ollama rin RAG d28 pgvector ua: Tool Calling
ag1vdanany

daauszuuLuUNS:NYa2u OpenTelemetry Asaunau Trace, Metric, Log uazn1siSen LLM

nadoudoy pytest la: Testcontainers uasasgus:uualy Checklist fAioudu Production

02 ﬂEiUlU’IHU‘IU Target Audience
Unwasu1 Backend A3 Python ua:dovnaisinognisaonuuuszuuiuu Microservices
unwaunlasuuaukualRBou Generative Al l31AUS:ULVIULOLYOVOVANS
Tech Lead ua: Software Architect Adovwd1vlAsvasgiv Service ua: Al Service tRqualas:vza1d

Ay DevOps K30 Platform r‘iaa’muh'lfouuuo\JJﬂV\Tmuﬂumsaéh\J Service Aw$au Deploy wazdaauld

03 QLAUYDVKANFAS Highlights
Microservices + GenAl Tustuuldos Al Service Wudaukivuovanidagnssy
@au Cloud LLM fu Local LLM LLM Client 1dg2 Wasudos Config
flasuiionawdukasasy Service du Message 41 LLM aauén
wkunn Request Tu Trace 1W@ya OpenTelemetry, Jaeger ua: Grafana
Wswadidganaaa 4 3u SiamCart Suasudou Docker Compose
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04 ﬂ:)‘lU%WUg"lU Prerequisites

Wou Python [atus:aulduiu wnte Function, Class, Type Hints ua: async/await 0ovdu
o W1 HTTP, REST API ua: JSON ua:l3fdv SQL wugiuld

18 Git ua: Command Line [a uaztrasunautnutuasads Docker uadau

usdudaviwugiu Machine Learning k3o Al unfiau KangasyuudAa LLM, Embedding ua: RAG A
oy ltiiI;

05 FvndaviasSsuuazlAsoviio Setup & Tools

$19A1S s19a:ldua

Aavuas Framework Python 3.14 ﬁuTU, uv, Ruff, FastAPI, Pydantic 2, pydantic-settings ua: Uvicorn

asFoans HTTPX, gRPC ua: Protocol Buffers, RabbitMQ 4 (aio-pika), Tenacity ua: Redis
K30 Valkey

dayauaz Al PostgreSQL 18, SQLAIchemy 2 (async), Alembic, pgvector, Ollama ua:z LLM API

Luu OpenAl-compatible
Observability uaznadau OpenTelemetry, Jaeger, Prometheus, Grafana, Traefik, pytest wa: Testcontainers

qunsaifisau Notebook RAM 16 GB JulU (uuztih 32 GB kinsu Local LLM) WuA31v 40 GB wSou
Docker Desktop Ko Docker Engine, Git ua: VS Code k32 PyCharm

KU9LKQ: dogaadnKangas Building Microservices with Python (3 3u) laguwiu Al Service, RAG ua: Tool Calling
wWrllluaaasnssy KindovAsiozdn APl dowdealilduiasgnuavAns qrangas Enterprise REST API with Python -
18ould Notebook yavautov Cloud LLM 13 API Key vaviiSaurdoavAnsduiAldsnaaiunstduiu kgals Ollama uutr3av
unulalosludAntssne daluloaua:livasuavindavijollasuuos HoK19:3v10053Udd0 U SuduSy

06 ATNWSIUANISISU 4 JU Big Picture

Ju KadoKkan

Day 1 Monolith fiu Microservices, LWivyaulwa Service Gog DDD ua: Event Storming, Tasvasiv Service dag
Section 1-5 FastAPI, Database per Service lla:sSusang Service Aoy Docker Compose

Day 2 REST ua: gRPC, Retry, Circuit Breaker ua: Idempotency, Event-driven dou RabbitMQ, Transactional
Section 6-10 Outbox ua: Saga, Cache ua: Read Model

Day 3 Wugu LLM dssutinwauun, Al Service Aaau Cloud LLM fAu Ollama 18, RAG d2® pgvector, Tool Calling
Section 11-15 a: MCP, Guardrails uazn1saudunu Token

Day 4 OpenTelemetry 01U Service uasn1siSon LLM, JWT uat Traefik, nadaudos pytest ua: Testcontainers,

Section 16-20 wuan1vg Production ua: Master Workshop
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Microservices Architecture ua: Service Design Sou

(WoK1ANsausy - Section 1-5 6 8oluv

o Microservices: latanastuatiiiotlaliinas

W3sutigu Monolith, Modular Monolith ua: Microservices tuyuiiu A1s Deploy uazAd1UsuEaU
anueuzuav Service Ad: Loose Coupling, High Cohesion wa: Deploy tanduld

aunuuiv: Network Latency, Data Consistency wazn1s:a1u Operation

AsEliANW: StUUAAISIBUIA Modular Monolith Aiauun Service

LUvyauwa Service 29 Domain-Driven Design

Ubiquitous Language, Subdomain ta: Bounded Context

Event Storming LuugalioAur1 Domain Event uazuauwa Service

Context Map uaznduauwusuuu Customer/Supplier uas Anti-corruption Layer
Workshop: i1 Event Storming tia:o1a Context Map uov SiamCart

Lab: lasvasiv Service Goo FastAPI

dulustonddos uv wa: Ruff uasuwuvsu Router, Service Las Repository

AMKUQ Schema 28 Pydantic uasvan1s Config dou pydantic-settings
Dependency Injection uav FastAPI, Health Check a: Readiness Endpoint
Lab: a$1v Catalog Service aulasvasivuiasgiuvoviu

u Lab: Database per Service

KanA1s Database per Service ua:zwacon1s Query U1 Service
SQLAIchemy 2 wuu async fiu PostgreSQL 18 ua: Migration 6oy Alembic
1fiu Snapshot JayaduArtusidvdoununis JOIN dnugiudoya

Lab: a$1v Order Service wSaugnudoyaua: Migration yavaulov

a Workshop Day 1: su SiamCart Gou Docker Compose

Dockerfile Luu Multi-stage &1K$u Python Service A3 uv

Docker Compose ka1y Service wsau Network, Volume ua: Health Check

Lgn Config aruaniwuoadoauadsy Environment Variable

Workshop: $u Catalog Service, Order Service ua: PostgreSQL ugngiudoyadosaiduided
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Service Communication: REST, gRPC ua: Event-driven sou

(oK1n1sausy - Section 6-10 6 8oluv

a Lab: Synchronous a28 REST ua: gRPC

18un Service 3uday HTTPX wuu async uazAnKua Timeout ALKUTEED

2onlluU Contract Aoy Protocol Buffers ua:zasiv gRPC Server ua: Client 28 Python
wWssuliou REST Au gRPC dauus:ansnw nns Versioning tiasviuaiatuszuu

Lab: TR Order Service as29&uA1ua:zs1A191A Catalog Wiu gRPC

Resilience Patterns

Retry wuu Exponential Backoff dou Tenacity uano1u1devuav Retry Storm
Circuit Breaker, Bulkhead ua: Fallback (o Service Uargnivlliwsau
Idempotency Key tioUavAunisinsianiss

Lab: Ua Catalog Service s:H3108v801ddunawaanssuyavs:uy

a Lab: Event-driven a2y RabbitMQ

Event, Command ua: Message Broker wSauwSyuliguluona RabbitMQ Au Apache Kafka
Exchange, Queue, Routing Key, Quorum Queue ua: Dead Letter Queue tu RabbitMQ 4
Publisher ua: Consumer wuu async 02y aio-pika ua=n1svanis Acknowledgement

Lab: dv Event OrderPlaced [U§v Notification Service

a Data Consistency tuszuuns:=91y

JeyH1 Dual Write ua:=n1siAaoy Transactional Outbox

Saga uuu Choreography ua: Orchestration wsau Compensating Transaction
Consumer Asuijo Message #1ua: Message unlLiuvddu

Cache G289 Redis K3 Valkey, Cache Invalidation ua: Read Model wuu CQRS dovdu

n Workshop Day 2: stuudvadnu Service

WU Payment Service (shaav) ua: Notification Service Arnviusiau Event
dv Event agvuniodiodoy Outbox

Saga valanAdvdodalulaijoBns:iBuduIiad
Workshop: naaaudy Message $1tia: Consumer aunaivAu Lddasaadndayadugndon
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Generative Al Services: LLM, RAG ua: Tool Calling Sou

(WoK1n1sausy - Section 11-15 6 8oluv

n Wugau LLM dksudawcasun

Token, Context Window ua: Temperature AuKadansunwLazdunu

Chat Messages, System Prompt ua: Structured Output A0SI9G2Y Pydantic
Cloud LLM fu Local LLM drunoiuludoudavavdoya AEIY tazus:ansniw
Lab: 5on LLM TRaautdu JSON a1 Schema Afkua

Lab: Al Service ua:z LLM Client

won Al Service 9ond1n Business Service uasAkua Contract tB3a

LLM Client Abstraction figdu Cloud API uuu OpenAl-compatible fiu Ollama G2 Config
$u Ollama Tu Docker Compose ula:zidon Chat Model Aiu Embedding Model TRikun:AutAan
Streaming Response 1u Server-Sent Events (SSE) 91a FastAPI

Lab: a$1v Al Assistant Service Rnauluu Streaming

Lab: RAG a2® pgvector

Embedding, Chunking ua: Similarity Search

Giadv pgvector uu PostgreSQL 18 a$1va1s1v Vector ua: Index wuu HNSW
Ingestion Pipeline Asulonanswtu Event uddas1v Embedding twu Asynchronous
Us:nau Prompt 91ANaAUKT 31938VLKEVALI ua:3antunwA1aauLdovdu

Lab: Untenaisulguisiu (Joyasnaov) W pgvector

m Tool Calling, MCP ua:no1udaaanavav Al Service

Function/Tool Calling a:a1sAikua Schema vov Tool

1Bou Tool W1AU Order Service lavdvdadnsuaviidogugndov

wusAa Model Context Protocol (MCP) ua:zaisida Service wWu MCP Tool (a15a)
Prompt Injection, Data Leakage, n1s91Aa Tool ua:Uauvdayadouunna
Timeout, Rate Limit, Fallback Model wazguiing1usu Token lﬁaﬂuﬁunu

a Workshop Day 3: Al Assistant yav SiamCart

aauAawuleuIesIULUU RAG WSaUaBVLKEVALN

% LLM BunqaniusAdvsovaviidonn Order Service Wiu Tool Calling
N0aavadus:Kk31v Cloud LLM ua: Ollama uaow3ssutigunsuniw A2IULED wazdunu
Workshop: nadau Prompt Injection Awaneugridvdovovidutaclagovlkd
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Observability, Security ua: Production Readiness , sou
WoK1A1SoUSL + Section 16-20 6 Boluv

a Lab: Observability Gou OpenTelemetry

Trace, Span, Metric, Log ua: Context Propagation 1 HTTP, gRPC uat RabbitMQ
Auto-instrumentation §1KkSu FastAPI, HTTPX a: SQLAIchemy uazn1stwu Custom Span
OpenTelemetry Collector dvdayalugv Jaeger, Prometheus La: Grafana

aaaouAisiSen LLM: Latency, 91uau Token tasdasiAouidawana

Lab: q Distributed Trace duudgidaiuoudiv LLM ua: Order Service

Security stk31v Service

Authentication d28 JWT Ruaus:uuliaznisavda Identity [Udv Service mstu
90A1s Secret La: APl Key vov LLM agnvldaaane

unuINYav API Gateway Tus:uu Microservices wSaudo819d28 Traefik
Lab: thiu JWT ua: Traefik tlun1vidnideovov SiamCart

a Lab: naaaus:zuu Microservices

Unit Test ua: Integration Test dog pytest ua: Testcontainers d15SU PostgreSQL ua: RabbitMQ
Contract Testing s:K310 Service

nadou Al Service G29n1s Mock LLM

Lab: 1WWyu Integration Test YoVASEUIUANSEVED

a wuan1vg Production

Configuration, Graceful Shutdown ua: Health Check d1HSu Orchestrator
AwsouAstins:uudu Kubernetes Lazavidaviaduuiiinoin Docker Compose
Checklist AMuw3Sauwav Service ua: Al Service Aoulguiudsy

Lab: as29 SiamCart a1 Checklist ua:asuavidoviiuAaulduiussy

Master Workshop: SiamCart ASUNVSEUU

sounA Service AVudAUKIFUAT v BrsziBu udvLdou sudvaounusiu Al Assistant
J1a0v Payment Service auua: LLM aaud1 udoiinsizHdutkaain Trace tu Jaeger
Usu Timeout, Fallback ua: Alert 91n3vAwu
UduaannlagnssuuasiaWan1saanLuUYavi
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07 18yuduudaldacls outcomes
» 2dAauvU Service ag1iltkaua DDD, Bounded Context ua: Context Map
o #oansdnu Service ldKarwuuu REST, gRPC ua: RabbitMQ
» Suilondwaukasla Retry, Circuit Breaker, Outbox tia: Saga
« tau GenAl WAustuU RAG (0¥ pgvector ua: Tool Calling
« vaviunvstuy OpenTelemetry 01U Service ua: LLM

» wSaudayaag Production Test, Security a: Checklist

08 r?iuﬁ@@uuo:fﬁs?u Deliverables
o @Aa1sUs:nauNNSaUSUASUNY 4 Ju ta: Lab Guide steduwsaulaadvdudiksuatuiinu
« wosalAaszuu SiamCart na Service wSoulwa Docker Compose AsuladouAduidsd
» (20810 LLM Client, RAG Pipeline, OpenTelemetry Config ua: Checklist Aonuwsausaudu Production

o UsznAtisuasoukangas (Certificate of Completion) wazgovnivaauniudng1nsKavIURANGas

09 ﬂau“awzaau Instructor

a.a1ilas Tngu Inensgwiauuns:uu Backend dow Python uazaniaounssu Microservices Adovidou Generative Al
11AUS:ULNIUSY daurulusionddaliovAdiSsuuasiviovia:iu asuneikqraliovkavnisaonuuulda:atRgtove

udstRAISeunaaavrintRs:uvduirasua:larduikqiov tiatkndulusonuuuuasquas:uuvavavAnsidogtuulo

s1A1A19USU 11,900 uan/n1u - auls IN-HOUSE walulauasinn

11,900 UN /s (gvliisou VAT 7%)

Q, 02-570-8449 (J 088-807-9770
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