研究所課程綱要表Graduate degree - Course Syllabus
	課程名稱：網路模擬技術與應用
	開課系所

Department
	通訊工程學系Department of Communications Engineering

	Course Name： Network Simulation and Simulator
    Internals
	課程代碼

Course code
	4305136

	授課教師Professor：潘仁義Jen-Yi Pan

	學分數

Credits
	3
	必/選修

Req/Elec
	選修 Elective
	開課年級

Grade
	碩士班 
Master’s Program

	先修科目或先備能力：須修習電腦網路，須具備在Unix系統上撰寫及編譯C語言程式的

經驗。
Prerequisites or Required Background：Students must have completed a course in Computer Networks and must possess experience in writing and compiling C programs on Unix-based systems.

	課程概述與目標：
本課程在於使得修課學生對於網路模擬器有基礎的認識，並能了解其運作，進而具有基本的實作模擬程式能力並能有效呈現模擬結果
Course Description and Objectives：

The objective of this course is to provide students with a fundamental understanding of network simulators and their internal operations. Students will develop basic skills in implementing simulation programs and effectively presenting simulation results.

	教科書
Textbooks1
	The ns Manual, The VINT Project, http://www.isi.edu/nsnam/ns/doc/index.html

	課程綱要Syllabus
	對應之學生核心能力

Student Competencies
	備註

Comments

	單元主題

Topic
	內容綱要

Content Summary
	
	

	(1)Introduction to NS2
	1. NS-2 Overview

2. NS Directory Structure

3. Otcl and C++

4. Summary
	瞭解電機工程相關領域之實務技術
Understand practical technologies related to electrical engineering
	

	(2) Tool Command Language
	1. TCL Introduction

2. Class Tcl、TclClass、 TclObject

3. Concept Overview
4. Code Overview
5. Class TclCommand 

6. Class EmbeddedTcl
7. summary
	瞭解電機／通訊工程相關領域之實務技術

Understand practical technologies related to electrical and communications engineering
	

	(3) Node & Link
	1. Node basics
2. Node methods: configuring the node 
3. Node configuration interface
4. Instance procedures for links and simple links
5. connectors
	瞭解電機／通訊工程相關領域之實務技術
Understand practical technologies related to electrical and communications engineering
	

	(4)Mobile IP Simulation in NS2
	1. The Default Address Format
2. Hierarchical Address Format

3. Errors in setting address format
4. The basic wireless model in ns
5. Extensions made to CMU's wireless model
6. 802.11 MAC protocol
	瞭解電機／通訊工程相關領域之實務技術

Understand practical technologies related to electrical and communications engineering
	

	(5)UDP&TCP in NS2
	1. Agent state
2. Agent methods
3. Protocol Agents
4. Creating a New Agent
5. Examples: Tcp, TCP Sink Agents
6. Hierarchical Routing
7. UDP Agents
	瞭解電機／通訊工程相關領域之實務技術

Understand practical technologies related to electrical and communications engineering
	

	(6)Packet & debug &

trace in NS2
	1. Packet Headers and Formats
2. Debugging ns
3. Trace and Monitoring Support
	瞭解電機／通訊工程相關領域之實務技術

Understand practical technologies related to electrical and communications engineering
	

	(7)Qualnet &

LTE
	1. LTE-Sim and Qualnet introduction

2. Soft Design

Summary
	瞭解電機／通訊工程相關領域之實務技術

Understand practical technologies related to electrical and communications engineering
	

	(8)OMNET++
	1. OMNET++ introduction

2. NED Introduction

3. OMNET++ Operational Processes
4. Summary
	瞭解電機／通訊工程相關領域之實務技術

Understand practical technologies related to electrical and communications engineering
	

	(9)iNspect & NAM
	1. Introduction
2. Animation Objects
3. Network Layout
4. Nam Trace
5. iNSpect
6. iNSpect Description of Specific Directives
7. iNSpect class Diagram
	瞭解電機／通訊工程相關領域之實務技術

Understand practical technologies related to electrical and communications engineering
	

	(10) NS3
	1. Introduction

2. NS3 vs. NS2

3. NS-3 Modules

4. Key Abstractions

5. A First ns-3 Script
	瞭解電機／通訊工程相關領域之實務技術

Understand practical technologies related to electrical and communications engineering
	

	(11) SUMO
	1. Introduction

2. SUMO simulation 

3. Environment

4. Conclusions
	瞭解電機／通訊工程相關領域之實務技術

Understand practical technologies related to electrical and communications engineering
	

	(12)NS2 routing
	1. Unicast Routing
2. Multicast Routing
3. Network Dynamics
4. Hierarchical Routing
	瞭解電機／通訊工程相關領域之實務技術
學習溝通與表達的能力

Understand practical technologies related to electrical and communications engineering

Develop communication and presentation skills
	

	(13)期末專題報告
Final Project Presentation
	綜合課程內容，完成專案報告

Integrate the course content to complete a comprehensive project report
	訓練專業論文寫作與簡報的能力

培養規劃與執行通訊工程特定領域專題研究之能力

學習溝通與表達的能力

Receive training in professional academic paper writing and oral presentations

Cultivate the ability to plan and execute research projects in specialized areas of communications engineering

Enhance communication and expression skills
	

	教學要點概述Teaching and Learning Activities Overview 2：

教材編選Textbook：■自編教材Own teaching material　   ■教科書作者提供Authored Textbooks
教學方法Teaching Method：■投影片講述PPT  □板書講述Blackboard　     
 ■實例示範Demonstration by examples　     ■操作練Activities
評量方法Grading Method：■上台報告Oral presentations（20%） □期中考Mid-term exam（%）   .   
□期末考Final exam（%）   ■作業Homework（50%） ■上課抽考In-class quizzes（10%） 
■期末專題（20%）Final project
教學資源Teaching Resources：■課程網站Course Website       
■教材電子檔供下載Teaching Material Downloads  □其他Other                       
教學相關配合事項Other matters related：None

	核心能力Core Capabilities
○1.1 ●1.2 ●1.3 ○2.1 ●2.2 ●3.1 ○3.2 ○4.1 ○4.2 ○4.3 ○4.4
1.1 學習電機工程相關領域之理論基礎Acquire theoretical foundations in electrical engineering–related fields
1.2 瞭解電機工程相關領域之實務技術Understand practical technologies in electrical engineering–related fields
網路模擬技術可作為瞭解網路運作的基礎，熟悉網路模擬的基礎如OMNET++、Qualnet、NS3等，之後在此基礎上實作各式的網路應用以瞭解其運作及分析其效能，皆有事半功倍之效。
Network simulation techniques serve as a fundamental tool for understanding network operations. By becoming familiar with network simulators such as OMNeT++, QualNet, and NS-3, students can more efficiently implement various network applications to understand their behavior and analyze performance.
1.3 訓練專業論文寫作與簡報的能力Develop professional academic writing and presentation skills
透過課程內容的上台報告，提升學生簡報的能力

Students enhance their presentation abilities through in-class oral reports based on course content
2.1 培養發掘與分析電機工程特定領域專題研究之能力Cultivate the ability to identify and analyze research topics in specialized areas of electrical engineering
2.2 培養規劃與執行電機工程特定領域專題研究之能力Cultivate the ability to plan and execute research projects in specialized areas of electrical engineering
    學生在自行構思的期末專題中，可培養規劃與執行專題研究之能力。
    Through independently designed final projects, students develop skills in planning and executing research work.
3.1 學習溝通與表達的能力Develop communication and presentation skills
透過課程內容的上台報告，提升學生溝通與表達的能力。
Students improve their communication and presentation skills through in-class oral presentations
3.2 運用個人專長，與團隊成員合作達成計畫目標Apply individual expertise and collaborate with team members to achieve project objectives
4.1 瞭解國內外電機工程特定領域產業現況Understand the current status of domestic and international industries in specialized areas of electrical engineering
4.2
理解工程倫理及社會責任Understand engineering ethics and social responsibility
4.3
培養良好的國際觀Cultivate a global perspective
4.4
培養科技英文能力Develop proficiency in technical English


註：1.
教科書請註明書名、作者、出版社、出版年等資訊。

Textbooks must include complete information such as title, author(s), publisher, and year 
of publication.

2.  教學要點概述請填寫教材編選、教學方法、評量方法、教學資源、教學相關配合事
項等。

The teaching outline should include descriptions of teaching materials, instructional
methods, assessment methods, teaching resources, and related instructional arrangements.

3.  研究所所有開設之課程，皆須填寫此表格或提供原有格式之課程綱要表。
  All graduate-level courses must complete this syllabus form or provide an existing 
syllabus in an equivalent format.

4.  請尊重智慧財產權，不得非法影印教師指定之教科書籍。

  Please respect intellectual property rights. Unauthorized photocopying of textbooks
  designated by the instructor is strictly prohibited.

