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01 5CIQUS::H\)ﬁ Objectives

Gadvua:tdviu Rust Toolchain (rustup, cargo, clippy, rustfmt) uassalasvasilusiondldogtvgndov
wWtabensad sadoya Struct, Enum ua: Pattern Matching vavaiu1 Rust

Wtouasus=gndis Ownership, Borrowing ua: Lifetimes w$ouau Error uov Borrow Checker [Gogv
JlRawa

oonuuulAadow Traits ua: Generics ua:z3anns Error Gog Result ag1vidus:uu

Woulusunasy Asynchronous G2 Tokio ta=as1v Web API dou axum [

1Woudo LLM #iu OpenAl Responses API ua: Ollama 91alAa Rust [a

Suwaawsvn LLM wuu Structured Output uasudavidustodoya Rust d2e serde ag1vlaoany

uu Unit Test uaztin Service Jusulu Docker Container [a

02 ﬂEiUlU‘lHU‘lU Target Audience

dawaun Backend AdovAsiiu Rust &1k$uviundovnisus:ansniway
UawauuRdovn1sasiv Service kdatadovijonstufidoudoniu LLM
AuWounAfIavwnseuti Rust uatdlus:uuyavavAns

Software Engineer Adavnistdntonisdaniskuissnausuuuliild Garbage Collector

gAIUKANgas Rust Programming udsua:dovnisidndatliovouadiv Service At Al [a

03 YALAUYDVKANFAS Highlights

wiar1nsvAu Rust UagUu Rust 1.99, Edition 2024 ua: axum 0.8
Jitunalanivnludrdu Ownership ua: Borrow Checker Luutgntotkawa
wou Al TéRv Cloud uat Local OpenAl Responses API a: Ollama
WUswadideadatiiov 5 3u TicketPilot 91 CLI & Al Service

= O

uuaUUGa1KSUVIUISY Error Handling, tracing, Test ua: Docker
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04 ﬂ:)‘lU%\ﬁUg):‘lU Prerequisites
o Woullsunsuldogtvtios 1 Au1 WU Python, JavaScript/TypeScript, Java, C# K30 Go
o WkuusAAWUFIU WU Aauds Wurdu Woulu qu uaslasvagivdoya
11U Command Line ua: Git Wovauld uasiwntowugiu HTTP ua: JSON

o WFududaviuszaunisai Rust, C k3o C++ ua:lidaviWugiu Machine Learning unfiau

05 FvAdaviasSvuuatlASaviio Setup & Tools

$19A1S s19aszldeq

Rust 1.99 (stable), Edition 2024, rustup, cargo, clippy, rustfmt ua: VS Code fAu
rust-analyzer

Aavuas Toolchain

Async ua: Web API Tokio, axum 0.8, tower, reqwest, serde, thiserror, anyhow, clap ua: tracing

OpenAl Responses APl W1u crate async-openai 0.42 (luloaas:zna GPT-6) ua:
Ollama fAiulutaa Open-weight yunat&n

Generative Al

Container Docker Desktop (Multi-stage Build) wa: Docker Compose d11susuAaAu Ollama

Notebook Windows #3a macOS RAM 16 GB Julu Wuis1v 30 GB wa:dndaadv
TJsunsu

auasaifisuu

KUIBLKQ: Kangasldouondinrangas Rust Programming (2 3u) Aiuwugiuniw loetdoan 5 suilnnalnniuntRuduuds
thlUas1v Async Web Service Ridouda Generative Al §isould OpenAl API Key uavaulovk3ouavavAns 8uidA1lsse
awn1stdviu AR1UT Key rin Lab ilv Al d2g Ollama uutr3avautavla g3 Windows nas@iadv Visual Studio Build Tools
ua:zia WSL2 d1su Docker Desktop @2vkin wasduvavindaviouazgoluinalasudos 1ok19:av00$3uargatusuausuy

06 AMWSIUAISISYU 5 JU Big Picture

u

Day 1
Section 1-5

Day 2
Section 6-10

Day 3
Section 11-15

Day 4
Section 16-20

Day 5
Section 21-25

contact@itgenius.co.th

KodaKan

s:uUTLOA Rust ua: Edition 2024, @adv rustup, cargo, clippy ua: rustfmt, bennsaiuazstadoya, Struct,
Enum ua: Pattern Matching udai3u TicketPilot uu CLI

Ownership, Move ua: Drop, Borrowing wa=n1sanu Error yov Borrow Checker, Lifetimes LL‘]a\Jﬁu, String,
Slice ua: Collections wsauaans clone nlusdu

Traits 1a: Generics, Closures ua: Iterators, Error Handling a2 Result, thiserror laz anyhow, autdgu
JSON aoy serde uat Unit Test a2g cargo test

Async Rust uu Tokio, Web API d2g axum, Wugiu LLM dssulawicuun, 3un OpenAl Responses AP| G2g
async-openai llassu Local LLM a2y Ollama

LLM Provider wuuaaulddos Trait, Structured Output, Streaming «1u SSE, Tool Calling (WGovdu, tracing,
Config ua: Docker udasoutlu TicketPilot Al Service
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Rust Foundations ua: Toolchain Sou

(WoK1ANsausy - Section 1-5 6 8oluv

o 1AISIN Rust uazszuulioa

IKawaRovAnsidan Rust: Memory Safety, Us:ansnw ua:na1uUaaansuav Concurrency
VIUA Rust tkunzuasliitkun: WatRausu Go, Java, C# was Python

souN1sPaN1DaSTUNA 6 dUK uusAa Edition ua:dvAwasutu Edition 2024

crates.io, docs.rs, The Rust Book uatliraviSguSHanuavyusu

Lab: daavua:ztdviu Toolchain

@adv rustup 1don Toolchain wuu stable wazdulaaassu

Adukanuav cargo: new, build, run, check, add ua:lasvasiv Cargo.toml
JasUuuulAados rustfmt wazasavAUNWAEIY clippy

dvA1 VS Code AU rust-analyzer ua:n1ssiudonanu Error yov Compiler
Lab: asluswoadusauazudaidousn clippy

DyrasaiuazstiodoyaWugiu

douus Immutability TagASudu, mut ua: Shadowing

Scalar Types, Tuple, Array ua:nisudavslodoyaagivlaaass
WuABu Expression Au Statement az:A1SAUAN

Control Flow: if, loop, while, for ua: Range

Lab: wuuilnRaldguwvAguAudeuLasougUudaya

u Struct, Enum ua: Pattern Matching

du1u Struct ua: Method aau impl souéiv Associated Function
Enum RiAudayald ua: Option At3unuA null

match, if let La: let else &KSULYAASEUDEIVASUEIU

Lab: 9onuuu Struct Ticket uas Enum aniusAus:auAIULSVAIU

a Workshop: Module uaz: TicketPilot CLI

mod, pub, use ua:nstanlwdarukina

Library Crate Au Binary Crate uazn1sdalasvasivlusiond

Su Argument 91n Command Line G2y clap 1WGavdu

Workshop: as1ulustond TicketPilot wazA1dv CLI uaavsionis Ticket $1aov
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Ownership, Borrowing ua: Collections sou

(oK1n1sausy - Section 6-10 6 8oluv

a Ownership wazA1s9aAISKLIYAIILIN

Stack fiu Heap ua:zikawan Rust liidovid Garbage Collector

An Ownership, Move Semantics Wa:A1sAUKUI8AIUIIAG28 Drop
Clone Au Copy ua:dununuiasvuavnis clone

Lab: naaov Move A1stkIvdduUstazwAsguLdsanuxwadn Compiler

Borrowing ua: References

Immutable Reference (&T) la: Mutable Reference (&mut T)
AnNA1sdiu Llasd5o1u Error uov Borrow Checker Aatussia
sUuuuleysiwudoutijolduidisu Rust ua:dsuAdosikana

Lab: uAlAaA Compile lisulaalits clone Wun1vda

a Lifetimes wavau

AJTWUKLNYYDV Lifetime wa=nq Lifetime Elision

A1ssty Lifetime TuWvAduua: Struct Atiu Reference
dons:KILAU Reference AulAudoyauvutdudivov
Lab: wWauWvAsuAual Reference i Compiler sausu

a String, Slice uat Collections

String AU &str tazA1sivIuAUToAI W UTF-8 soudvaiuing
Slice vov Array ua: Vector

Vec, HashMap ta: HashSet wdaunisidonldiRikuisAuviu
auaUuuuduAn (iter), WasuA" (iter_mut) uazd1eAn (into_iter)
Entry API d1KSuduuaszvandudoya

a Workshop: Aukiuazdandu Ticket

[WyuWvABUAUKILA:ASOY Ticket A@nUELA=ADIULSVAIU

dandu Ticket 0MUKU2QKIA2y HashMap ua: Entry API

20ALLUU Signature youWuABUIESU Reference LNUAISEEAT

Workshop: nunauldatiioaanis clone Alistlutazilssuligunanoukav
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Traits, Generics, Error Handling ua: Testing sou

(WoK1n1sausy - Section 11-15 6 8oluv

n Traits ua: Generics

donuua: Implement Trait wSou Default Method

Generics fiu Trait Bounds ua: impl Trait

Trait Object (dyn Trait) uaza1sidon Static KSo Dynamic Dispatch
Trait u1asgIUATSUaY: Debug, Display, From ua: Default

Lab: ugn Repository vov Ticket Aoe Trait

Closures uaz: Iterators

Closure 1a:A1sIUANAILUSTINNIYUDA

Iterator Adapter: map, filter, fold ua: collect
weulAauuu Functional e unsuasliaswdoyas
Lab: 1WouivdAguain Day 2 ThUG2Y Iterator

Error Handling ag1vilus:uu

Result, dadtdunns ? uasnseinnastd panic!

asiv Error Type vov Library dou thiserror

15 anyhow tus:du Application uaztwu Context IR Error

Lab: a1 Error Type uov TicketPilot ua:zdvcio Error agivgndav

n Serialization a2y serde

Serialize ua: Deserialize G2y derive
audsulwd JSON dou serde_json
Akuadolad ANBUAU uarladAluuvAY
Lab: lHaadoya Ticket 31aauonlwa JSON

a Workshop: Testing Tu Rust

Unit Test a0 #[test] ua: cargo test

Integration Test ulwalaos tests

13 Trait a51v Fake Repository d1ssunadou

Workshop: Repository wuulwad JSON uwaziuukudend1u31 wsaw Unit Test AsounauwWuAsuKan
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Async Rust, Web API ua: LLM Integration sou

(oK1nNsausy - Section 16-20 6 8oluv

a Async Rust Au Tokio

async/await, Future uazunuinuav Runtime
#[tokio::main], tokio::spawn wazn1ssuvIUWSaUAU

uys State s:H31v Task A2y Arc ua: Mutex k30 RwLock
Timeout watn1sgnldnuiu

Lab: 1539 HTTP Kanus1gn1swsauAuade reqwest

Lab: as1v Web API a2g axum

Router, Handler ua: Extractor (Path, Query, Json, State)
AuAn Response ua: Error tusuuuu JSON Aaaus
Middleware a2u tower 13U Logging ua: Timeout

Lab: Endpoint dusignis Ticket uaxq Ticket s19@

a Wugiun1std LLM dksutiniiasun

Token, Context Window ua:zA1t3910do Request

29ALUU Instructions ua: Input §1KSUVIUESULAEIOKUIOKY
Jaadouunnanu PDPA ua:neuriidon Cloud K3 Local Model
IKaquandovasavaounavn LLM dAaudthluldnnnsy

a Wouda OpenAl Responses API ua: Ollama

@iadv async-openai w3ow Feature responses uaztfiu AP Key ag1vdaoany
dv Request 9qunaaws wa=van1s Retry AU Rate Limit

@iadv Ollama ua:lulnavuraldnisuuu Notebook [a

18un Ollama Wiu HTTP dou reqwest Lassinu Endpoint AtnAuldasu OpenAl
Lab: W3sgutigunsuniw AULSI wazdadnAayav Cloud fiu Local

Workshop: TicketPilot API ;Sun LLM

29nllUU Endpoint POST /tickets/{id}/analyze

dv Ticket I LLM asutona1uuazdaKuaKLy

9an1s Error 91A LLM ua: Timeout IK API gvaauld
Workshop: nadau API dog Ticket 91aovHatads:in
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GenAl-Powered Rust Service (Master Workshop) . Sdu
(or1n1sousL - Section 21-25 6 59luv

a Lab: @2nuuu LLM Provider G2g Trait

Go1u Trait LiImProvider ua: Implement &1HSu OpenAl ua: Ollama
dan Provider 91n Config audafikuadiudayavovavAns
naaaudou Fake Provider laglidoviSan APl 950

Lab: adu Provider laaluud Business Logic

a Structured Output ua=A1sasIPaoUNAAWS

ANKua JSON Schema yavuwadlAsIsH: KUJAKL ADULSVAIU asu uazAiaauuusti
wlavwadwstlu Struct dou serde uasSuijonseiliasy Schema

Fallback ua: Retry agnviuauwua

Lab: wa3tAsi=H Ticket AszuuthUtgdolanu

7X8 Streaming ua: Tool Calling wavdiu

Suwadawsuuu Streaming tazadvcolR Client Gou Server-Sent Events Tu axum
wusAa Tool Calling: 15 LLM BaawvAsdu Rust thioAu Ticket RAgadov
F1A0ansuazasod Argument AousSUVABUNAASY

Lab: Endpoint twuu Streaming d1KSus1vA00U

a AMUWSautdviuosvua: Docker

Logging uuuiilasvagivdou tracing

90a1s Config uat: Secret wiiu Environment Variables

Graceful Shutdown ua: Health Check Endpoint

Release Build, nnsaauuna Binary ua: Dockerfile wuu Multi-stage
Lab: su Service Afu Ollama G2y Docker Compose

vEl Master Workshop: TicketPilot Al Service

s2ou Provider ﬁ'aéufd, Structured Output wa: Endpoint wuu Streaming
WU Logging, Config ua: Unit Test tRAsudoudiAey

Build 10u Docker Image uassusoufu Ollama
dnauaraviuuazasduuonuin UTgAus:uuyovovAns
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07 18yuduudaldacls outcomes
« Wugu Rust Agadav wWionaln [TsuA Compile sy
« wW1lo Ownership 95v d1uua:uA Error yov Borrow Checker [a
« TAaRnaaould Traits, Generics, Error Type ua: cargo test
» a@$1v Async Web API Tokio tla: axum
o ou Al léaavuuu OpenAl Responses API wa: Ollama

« wsSau Deploy Structured Output, tracing ua: Docker

08 r?iuﬁ@lé'uuo:ms?u Deliverables
o 1OAa1sUS:NOUANSOUSUASUNY 5 U a: Lab Guide shaduwsau Checkpoint &rsuautiioutiiu
» Source Code yav TicketPilot Al Service naduaau uazdoya Ticket $haovlusUuuu JSON
o Template yov Dockerfile wuu Multi-stage wa: Docker Compose d1Ksusu Service AAu Ollama

o UsznAtisuasoukangas (Certificate of Completion) wazgovnivaauniudng1nsKavIURANGas

09 ziau“awzaau Instructor

a.a1ias Tau Jaouua:uniauusawduasnisnmulusunsuadelriua: Generative Al AUVIUDSY alduAon1sasUY
nalnfenAvov Rust 0819 Ownership ua: Borrow Checker GagAwLa:aaog19ntAguAUAIUINRISEUSINOYUED udow)

avorlusionddaltovoulfunadwsasedotov tiatRFISeundulUieu Rust uaz@ouda Al Tuviuvavautovldogtudulo

s1A1A10UsSU 11,500 uan/nau - auls IN-HOUSE valutauasinn

11,500 UN v (evlisou VAT 7%)

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