























































































































































































































































































































































































































































http:://www.r-project.org
http:://www.r-project.org


























































	OMNeT⁠+⁠+ User Guide
	Table of Contents
	Chapter 1. Introduction
	1.1. The Workbench
	1.2. Workspaces
	1.3. The Simulation Perspective
	1.4. Configuring OMNeT⁠+⁠+ Preferences
	1.5. Creating OMNeT⁠+⁠+ Projects
	1.6. Project References
	1.7. Getting Help

	Chapter 2. Editing NED Files
	2.1. Overview
	2.2. Opening Older NED Files
	2.3. Creating New NED Files
	2.3.1. NED Source Folders

	2.4. Using the NED Editor
	2.4.1. Editing in Graphical Mode
	Creating Modules
	Creating Types and Inner Types
	Creating and Changing Connections
	Reconnecting Modules
	Selecting Elements
	Undo, Redo, Deleting Elements
	Moving and Resizing Elements
	Copying Elements
	Zooming
	Pinning, Unpinning, Re-Layouting
	Changing a Module Property
	Changing a Module Parameter
	Renaming Modules
	Exporting a Module as an Image
	Navigation
	Opening a NED Type
	Setting Properties

	2.4.2. Editing in Source Mode
	Basic Functions
	Converting to the New NED Syntax
	View Documentation
	Content Assist
	Searching in NED Files
	Organizing Imports
	Cleaning Up NED Files
	Commenting
	Formatting the Source Code
	Navigation


	2.5. Associated Views
	2.5.1. Outline View
	2.5.2. Property View
	2.5.3. Palette View
	2.5.4. Problems View
	2.5.5. NED Inheritance View
	2.5.6. Module Hierarchy View
	2.5.7. Parameters View


	Chapter 3. Editing INI Files
	3.1. Overview
	3.2. Creating INI Files
	3.3. Using the INI File Editor
	3.3.1. Editing in Form Mode
	3.3.2. Editing in Text Mode
	Opening Old INI Files
	Content Assist
	Tooltip
	Add Unassigned Parameters
	Commenting
	Navigation
	Error Markers


	3.4. Associated Views
	3.4.1. Outline View
	3.4.2. Problems View
	3.4.3. Parameters View
	3.4.4. Module Hierarchy View
	3.4.5. NED Inheritance View


	Chapter 4. Editing Message Files
	4.1. Creating Message Files
	4.2. The Message File Editor

	Chapter 5. C⁠+⁠+ Development
	5.1. Introduction
	5.2. Prerequisites
	5.3. Creating a C⁠+⁠+ Project
	5.4. Editing C⁠+⁠+ Code
	5.4.1. The C⁠+⁠+ Editor
	Basic Functions
	View Documentation
	Content Assist
	Navigation
	Commenting
	Open Type
	Exploring the Code
	Refactoring

	5.4.2. Include Browser View
	5.4.3. Outline View
	5.4.4. Type Hierarchy View

	5.5. Building the Project
	5.5.1. Basics
	Build Output
	Makefile Generation
	Cleaning the Project
	Referenced Projects and the Build Process
	Build Configurations

	5.5.2. Console View
	5.5.3. Problems View

	5.6. Configuring the Project
	5.6.1. Configuring the Build Process
	5.6.2. Managing Build Configurations
	5.6.3. Configuring the Project Build System
	Folders and Makefiles
	Source Folders
	Makefile Generation
	Command-line Build

	5.6.4. Configuring Makefile Generation for a Folder
	The Target Tab
	The Scope Tab
	The Compile Tab
	The Link Tab
	The Custom Tab
	The Preview Tab

	5.6.5. Project References and Makefile Generation

	5.7. Project Features
	5.7.1. Motivation
	5.7.2. What is a Project Feature
	5.7.3. The Project Features Dialog
	5.7.4. What Happens When You Enable/Disable a Feature
	5.7.5. Using Features from Command Line
	5.7.6. The .oppfeatures File
	5.7.7. How to Introduce a Project Feature

	5.8. Project Files

	Chapter 6. Launching and Debugging
	6.1. Introduction
	6.2. Launch Configurations
	6.3. Running a Simulation
	6.3.1. Quick Run
	6.3.2. The Run Configurations Dialog
	6.3.3. Creating a Launch Configuration
	Related Command-Line Arguments

	6.3.4. Debug vs. Release Launch

	6.4. Batch Execution
	6.5. Debugging a Simulation
	6.5.1. Starting a Debug Session
	6.5.2. Using the Debugger
	6.5.3. Pretty Printers

	6.6. Just-in-Time Debugging
	6.7. Profiling a Simulation on Linux
	6.8. Controlling the Execution and Progress Reporting
	Progress Reporting


	Chapter 7. The Qtenv Graphical Runtime Environment
	7.1. Features
	7.2. Overview of the User Interface
	7.3. Using Qtenv
	7.3.1. Starting Qtenv
	7.3.2. Setting Up and Running the Simulation
	Set up a Configuration
	Open Primary Ini File
	Step
	Run (or Normal Run)
	Fast Run
	Express Run
	Run Until
	Run Until Next Event
	Debug Next Event
	Debug On Errors
	Recording an Event Log
	Capturing a Video
	Conclude Simulation
	Rebuild Network

	7.3.3. Inspecting Simulation Objects
	Inspectors
	Opening Inspectors
	History
	Restoring Inspectors
	Extending Qtenv


	7.4. Using Qtenv with a Debugger
	7.5. Parts of the Qtenv UI
	7.5.1. The Status Bars
	7.5.2. The Timeline
	7.5.3. The Object Navigator
	7.5.4. The Object Inspector
	7.5.5. The Network Display
	Zooming and Panning

	7.5.6. The Log Viewer

	7.6. Inspecting Objects
	7.6.1. Object Inspectors
	7.6.2. Browsing the Registered Components
	7.6.3. Querying Objects

	7.7. The Preferences Dialog
	7.7.1. General
	7.7.2. Logs
	7.7.3. Configuring the Layouting Algorithm
	7.7.4. Configuring Animation
	7.7.5. Timeline and Animation Filtering
	7.7.6. Configuring Fonts
	7.7.7. The .qtenvrc File

	7.8. Qtenv and C⁠+⁠+
	7.8.1. Inspectors
	7.8.2. During Simulation

	7.9. Reference
	7.9.1. Command-Line Options
	7.9.2. Environment Variables
	7.9.3. Configuration Options


	Chapter 8. The Tkenv Graphical Runtime Environment
	8.1. Features
	8.2. Overview of the User Interface
	8.3. Using Tkenv
	8.3.1. Starting Tkenv
	8.3.2. Setting Up and Running the Simulation
	Set up a Configuration
	Open Primary Ini File
	Step
	Run (or Normal Run)
	Fast Run
	Express Run
	Run Until
	Run Until Next Event
	Debug Next Event
	Recording an Event Log
	Conclude Simulation
	Rebuild Network

	8.3.3. Inspecting Simulation Objects
	Inspectors
	Opening Inspectors
	History
	Restoring Inspectors
	Extending Tkenv


	8.4. Using Tkenv with a Debugger
	8.5. Parts of the Tkenv UI
	8.5.1. The Status Bar
	8.5.2. The Timeline
	8.5.3. The Object Navigator
	8.5.4. The Object Inspector
	8.5.5. The Network Display
	Zooming and Panning

	8.5.6. The Log Viewer

	8.6. Inspecting Objects
	8.6.1. Object Inspectors
	8.6.2. Browsing the Registered Components
	8.6.3. Querying Objects

	8.7. The Preferences Dialog
	8.7.1. General
	8.7.2. Configuring the Layouting Algorithm
	8.7.3. Configuring Animation
	8.7.4. Timeline and Animation Filtering
	8.7.5. Configuring Fonts
	8.7.6. The .tkenvrc File

	8.8. Tkenv and C⁠+⁠+
	8.8.1. Inspectors
	8.8.2. During Simulation

	8.9. Reference
	8.9.1. Command-Line Options
	8.9.2. Environment Variables
	8.9.3. Configuration Options


	Chapter 9. Sequence Charts
	9.1. Introduction
	9.2. Creating an Eventlog File
	9.3. Sequence Chart
	9.3.1. Legend
	9.3.2. Timeline
	9.3.3. Zero Simulation Time Regions
	9.3.4. Module Axes
	9.3.5. Gutter
	9.3.6. Events
	9.3.7. Messages
	9.3.8. Displaying Module State on Axes
	9.3.9. Zooming
	9.3.10. Navigation
	9.3.11. Tooltips
	9.3.12. Bookmarks
	9.3.13. Associated Views
	9.3.14. Filtering

	9.4. Eventlog Table
	9.4.1. Display Mode
	9.4.2. Name Mode
	9.4.3. Type Mode
	9.4.4. Line Filter
	9.4.5. Navigation
	9.4.6. Selection
	9.4.7. Searching
	9.4.8. Bookmarks
	9.4.9. Tooltips
	9.4.10. Associated Views
	9.4.11. Filtering

	9.5. Filter Dialog
	9.5.1. Range Filter
	9.5.2. Module Filter
	9.5.3. Message Filter
	9.5.4. Tracing Causes/Consequences
	9.5.5. Collection Limits
	9.5.6. Long-Running Operations

	9.6. Other Features
	9.6.1. Settings
	9.6.2. Large File Support
	9.6.3. Viewing a Running Simulation's Results
	9.6.4. Caveats

	9.7. Examples
	9.7.1. Tictoc
	9.7.2. FIFO
	9.7.3. Routing
	9.7.4. Wireless
	Preparing the Result
	Successful Ping
	Unsuccessful Ping



	Chapter 10. Analyzing the Results
	10.1. Overview
	10.2. Creating Analysis Files
	10.3. Using the Analysis Editor
	10.3.1. Input Files
	Selecting input files
	Browsing input
	Filter expressions
	Examples

	10.3.2. Datasets
	Overview
	Editing datasets
	Computing Vectors
	Computing Scalars
	Export
	Chart sheets

	10.3.3. Charts
	Overview
	Creating charts
	Editing charts
	Zooming and panning
	Tooltip
	Copy to clipboard
	Bar charts
	Line charts
	Histogram charts
	Scatter charts


	10.4. Associated Views
	10.4.1. Outline View
	10.4.2. Properties View
	10.4.3. Output Vector View
	10.4.4. Dataset View


	Chapter 11. NED Documentation Generator
	11.1. Overview

	Chapter 12. Extending the IDE
	12.1. Installing New Features
	12.2. Adding New Wizards
	12.3. Project-Specific Extensions

	Appendix A. Specification of the 'Compute Scalars' operation
	A.1. Expressions
	A.2. Computing Scalars


