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DERSIN AMACI

Dersin amaci, 6grencilere Uretken yapay zekd ve chatbot teknolojileri
hakkinda derinlemesine bilgi ve uygulama becerisi kazandirmaktir.
Ogrenciler, blyik dil modellerinin (LLM) galisma prensiplerini égrenerek, bu
modelleri Langchain gibi aracglarla entegre edebilecek ve pratik chatbot
projeleri  geligtirebilecektir. Ayrica, 0ogrencilere veri yapilari, Python
programlama dili ve fonksiyonlariyla ilgili saglam bir temel verilecek ve ileri
dizey chatbot uygulamalari, hafiza yonetimi ve Retrieval Augmented
Generation (RAG) gibi tekniklerle ilgili bilgiler sunulacaktir. Dersin sonunda,
ogrenciler, chatbot projelerini profesyonel ortamda &lgeklendirebilecek,
dagitimini yapabilecek ve gelismig araglar kullanarak uygulamalarini
iyilestirebilecektir. Bu ders, chatbot ve yapay zekd uygulamalari gelistiren
profesyoneller icin gerekli teknik bilgi ve becerileri kazandirmayi
hedeflemektedir.

DERSIN IGERIGI

Dersin Ozet igerigi, Uretken yapay zeka ve chatbot geligtirme teknolojilerinin
temel prensipleri ve uygulamalarina odaklanmaktadir. Ders, &grencilere
Python programlama dili ve veri yapilarina dair saglam bir temel sunarak,
buytk dil modelleri (LLM) ile galismayi 6gretir. Langchain ve ilgili araglar
(Langsmith, Langserve) kullanilarak chatbot projelerinin gelistiriimesi, hafiza
yonetimi ve mesajlasma islemleri Uzerine uygulamalar vyapilir. Ayrica,
Retrieval Augmented Generation (RAG) ve vector store kullanarak veriyi
arama ve isleme teknikleri incelenir. Ogrenciler, ileri diizey chatbot projelerini
tasarlayarak, bu projeleri gergek diinyada kullanilabilir hale getirme sirecinde
deployment ve olceklendirme adimlarini dgrenir. Bu ders, dégdrencilere teorik
bilgiyle birlikte pratik deneyim kazandirarak, yapay zeka ve chatbot gelistirme
alaninda guglu bir altyapi saglar.




DERS KITABI/ MALZEMESI
| ONERILEN KAYNAKLAR

LLM’lerin calisma prensiplerini kavrayarak, bu modelleri chatbot
uygulamalarinda etkin bir sekilde kullanabilme.

Python programlama dilindeki veri yapilari, fonksiyonlar ve siniflar gibi
temel kavramlari derinlemesine anlayarak, bu bilgileri chatbot projelerinde
uygulayabilme.

Langchain ve ilgili araglar (Langsmith, Langserve) ile chatbot projelerini
olusturma, 6zellestirme ve iyilestirme becerisi kazanma.

Retrieval Augmented Generation (RAG) ve vector store kullanarak,
verileri verimli bir sekilde arama, isleme ve yonetme yetene i kazanma.
Chatbot projelerinin deployment (dagitim) ve Olgeklendirme sureglerini
anlayarak, bu projeleri gercek dinyada kullanima sunabilme.

ileri diizey chatbot ve agent (ajanin) entegrasyonu ile hafiza ydnetimi ve
mesajlasma sistemlerini gelistirerek, akilli asistanlar olusturma becerisi
kazanma.

LangGraph ve benzeri ileri seviye araclarla, kompleks chatbot projelerinde
veri akigini ydnetme ve entegre etme yetenegdi kazanma.

Yapay zeka destekli chatbot projelerinde, gercek zamanli veri cekme ve
islem yapabilme becerisini gelistirme.

Ders Ogrenim Giktilari

DEGERLENDIRME SiSTEMI
| Etkinlikler Sayi Katki Payi
‘ Devam/Katilim H H ‘
| Laboratuar H H ‘
[yguiams | | |
| Arazi Calismasi H H ‘
| Derse Ozgii Staj H H ‘
‘ Kiigiik Sinavlar/Stiidyo Kritigi H H ‘
= | | |
‘ Sunum/Jiiri H H ‘
| Projeler H 1 H 30 ‘
‘ Seminer/Workshop H H ‘
| Ara Sinavilar H 1 H 30 ‘
[Fina 1| I |
| Dénem igi Galismalarin Basari Notuna Katkisi H 60 ‘
‘ Final Sinavinin Basari Notuna Katkisi H 40 ‘
| TOPLAM 100
HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirlik
1 o0 ot . oo
: LM Oreestasyonu ve el
3 Python Temelleri: Kurulum ve Degiskenler Python kurul:JnTl:ﬂ,ot:tn:/il'fep?tﬁ)r:zril\i/:evgeiiii;i]rleri (string,
4 Python: Veri Yapilar ve Listeler Python’dak\i/;ﬁr;ggﬁgﬁgir:iskﬁllz:]’lfnéglﬁ]kelﬁ{é;et ve tuple.
5 Python: Dénlstirme ve Hata Ele Aima Veri tiru donustirme islemleri, hata ele alma teknikleri ve




hata mesajlari ile basa ¢ikma.
6 Python: Kontroller ve Déngiller Kosul kontrol |fadele__r| (if, else, elif) ve dénguler (for, while).
Kontrolli akis yapilarinin kullanimi
Fonksiyonlar, fonksiyon parametreleri, Python siniflarinin
7 Python: Fonksiyonlar ve Siniflar temelleri ve nesne yonelimli programlama. Python paket
Python: Paketler ve Refresher yonetimi, paket kurulum ve calistirma, Python refresher
(6nceki hafta konulari Uzerine pratik).
8 Ara Sinav 1
9 Langchain Giris ve ilk Proje Langchain r_'nedlr, ilk Langchain projesinin olusturulmasi,
Chain olusturma ve parserlar ile calisma.
10 Langchain lleri Seviye Ozellikler Prompt template kullanimi, Langserve ve Langsmith
araclarinin tanitimi ve kullanim senaryolari.
11 Chatbot ve Hafiza Yénetimi Sohbet robotlarlnln:temfel !§Iey|$|, mesajla(;'ma ve tarih
tutma, hafiza yonetimi, streaming kavramlari.
. Vector store nedir, similarity search ile veri arama, RAG
12 Vector Store ve RAG Konsepli (Retrieval Augmented Generation) ilkeleri.
13 Retrieval Augmented Generation (RAG) RAG"kuIIanlml, internetten veri gekme,. vektorize etme, text
bélme, Hub kavrami, Chain streaming uygulamalari.
] ileri seviye chatbot 6zellikleri, agent kavrami, agent
14 lleri Seviye Chatbot ve Agent Kavrami hafizasi, tavily entegrasyonu ve agent ile LLM
entegrasyonu.
) LangGraph ile RAG kullanimi, projelerin olusturulmasi,
15 LangGraph ve lleri Seviye RAG vector DB ve Pydantic kullanimi. HalUsinasyon ve cevap
notlandiricilari ile testler ve deployment iglemleri.
16 Final
AKTS iSYUKU TABLOSU
Etkinlikler Sayi Siiresi Toplam lisyiikii
(Saat)
Ders Saati | 158 | 3 H 45
Laboratuar H H H
Uygulama H H H
Arazi Calismasi H H H
Sinif Digi Ders Calismasi H 15 H 2 H 30
Derse Ozgii Staj H H H
Odev L |
Kugiik Sinavlar/Stiidyo
Kritigi
Projeler H 1 H 30 H 30
Sunum / Seminer H H H
Ara Sinavlar (Sinav Siiresi +
Sinav Hazirlik Siiresi) 1 21 21
Final (Sinav Siiresi + Sinav
Hazirhk Siiresi) 1 24 24
Toplam lsyiikii : H 150
Toplam Isyiikii / 30(s) : [ 5,00
AKTS Kredisi : 5
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COURSE OBJECTIVES

The aim of the course is to provide students with in-depth knowledge and application skills
about generative artificial intelligence and chatbot technologies. Students will learn the
working principles of large language models (LLMs), integrate these models with tools such
as Langchain, and develop practical chatbot projects. In addition, students will be given a
solid foundation in data structures, Python programming language and functions, and will be
provided with information on advanced chatbot applications, memory management, and
techniques such as Retrieval Augmented Generation (RAG). At the end of the course,
students will be able to scale and deploy their chatbot projects in a professional environment
and improve their applications using advanced tools. This course aims to provide the
necessary technical knowledge and skills for professionals who develop chatbots and
artificial intelligence applications.

COURSE CONTENT

The summary content of the course focuses on the basic principles and applications of
generative artificial intelligence and chatbot development technologies. The course teaches
students to work with large language models (LLMs) by providing them with a solid
foundation in Python programming language and data structures. Applications are made on
developing chatbot projects, memory management and messaging processes using
Langchain and related tools (Langsmith, Langserve). In addition, data search and processing
techniques are examined using Retrieval Augmented Generation (RAG) and vector store.
Students design advanced chatbot projects and learn the deployment and scaling steps in
the process of making these projects usable in the real world. This course provides students
with a strong background in artificial intelligence and chatbot development by providing them
with practical experience along with theoretical knowledge.




RECOMMENDED OR REQUIRED
READING

Understanding the working principles of LLMs and being able to use these models
effectively in chatbot applications.

Understanding the basic concepts such as data structures, functions and classes in the
Python programming language in depth and being able to apply this information in
chatbot projects.

Gaining the ability to create, customize and improve chatbot projects with Langchain and
related tools (Langsmith, Langserve).

Course Learning Outcomes . Gaining the ability to search, process and manage data efficiently using Retrieval
Augmented Generation (RAG) and vector store.

Understanding the deployment and scaling processes of chatbot projects and being able
to offer these projects for use in the real world.

Gaining the ability to create intelligent assistants by developing memory management
and messaging systems with advanced chatbot and agent integration.

Gaining the ability to manage and integrate data flow in complex chatbot projects with
advanced tools such as LangGraph.

Developing the ability to extract and process real-time data in artificial intelligence-
supported chatbot projects.

EVALUATION SYSTEM

| Activities Number Percentage of Grade

| Attendance/Participation

| Laboratory

| Application

| Field Work

‘ Special Course Internship (Work Placement)

| Quizzes/Studio Critics

‘ Homework Assignments

‘ Presentations/Jury

| Project

‘ Seminar/Workshop

I
I

Percentage of In-Term Studies H

Percentage of Final Examination H

TOTAL

WEEKS COURSE OUTLINE Related Preparation
Introduction and Al with LLMs ntroduction to the course, what are LLMs (Large Language
1 odels), how do they work? The relationship between artificial

ntelligence and LLMs.
LLM Orchestration and Fundamentals frhe meaning of LLM orchestration, basic principles of

2 . )
peration. Examples of various uses of LLMs.
3 Python Fundamentals: Setup and ython installation, basic operators and data types (string, int,
\Variables loat, etc.). Introduction to the Python language.
4 Python: Data Structures and Lists ata structures in Python; lists, dictionaries, set and tuple.
sage examples of data structures.
5 Python: Transformation and Error ata type conversion operations, error handling techniques and

Handling ealing with error messages.




6 Python: Controls and Loops onditional control statements (if, else, elif) and loops (for,
hile). Use of controlled flow structures.
Python: Functions and Classes unctions, function parameters, basics of Python classes and
7 Python: Packages and Refresher bject-oriented programming. Python package management,
ackage installation and operation, Python refresher (practice
n previous week's topics).
8 Midterm 1
9 Langchain Introduction and First hat is Langchain, creating the first Langchain project, creating
Project chain and working with parsers.
10 Langchain Advanced Features sing a prompt template, introduction to Langserve and
angsmith tools and usage scenarios.
11 Chatbot and Memory Management asic operation of chatbots, messaging and history keeping,
emory management, streaming concepts.
12 \Vector Store and RAG Concept hat is a vector store, searching for data with similarity search,
AG (Retrieval Augmented Generation) principles.
13 Retrieval Augmented Generation sing RAG, getting data from the internet, vectorizing, text
(RAG) plitting, Hub concept, Chain streaming applications.
14 IAdvanced Chatbot and Agent Concept [[Advanced chatbot features, agent concept, agent memory,
avily integration and LLM integration with agent.
LangGraph and Advanced RAG sing RAG with LangGraph, creating projects, using vector DB
15 nd Pydantic. Tests and deployment processes with
allucination and answer graders.
16 Final

ECTS WORKLOAD TABLE

Activities Number Duratio Total Workload
(Hour)
| s

n
R 4

Course Hours

Laboratory H H H

Application H H H

Field Work H H H

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep.

Duration) 21

Final (Examination Duration + Examination Prep.

Duration) 24

Total Workload : H

Total Workload / 30(h) : H

ECTS Credit :
Instructor Name Kardel Riveyda Cetin
DEPARTMENT / Dogus Technology
PROGRAMME




