


	
		×
		

	






    
        
            
                
                    
                        
                    
                

                
                    
                        
                    
                

                
                    
                        
                            
							
                        

                    

                

                
                    	
                            Log in
                        
	
                            Upload File
                        


                

            


            
                
                    	
                            Most Popular
                        
	
                            Art & Photos
                        
	
                            Automotive
                        
	
                            Business
                        
	
                            Career
                        
	
                            Design
                        
	
                            Education
                        
	
                            Hi-Tech
                        


                    + Browse for More
                

            

        

    



    
        
            
                
                

                
                	Home
	Technology

	An Example of Scheduling-Dispatching Mechanism--Delayed Packet Reception



                




    
        
            
                
                    
                        

                        
                        
                    

                    
                        
						1

18
                        
                    

                    
                        
                        100%
Actual Size
Fit Width
Fit Height
Fit Page
Automatic


                        
                    

					
                

            

            
                
                    
                    
                    
                

                
                    

                    

                    
                        
                         Match case
                         Limit results 1 per page
                        

                        
                        

                    

                

            

            
									
    
        
        

        

        

        
        
            Scheduling-Dispatching Mechanism Ns2Ultimate.com by Teerawat Issariyakul January 2011 
        

        
    






				            

        

    









                
                    An Example of Scheduling-Dispatching Mechanism--Delayed Packet Reception


                    
                                                Download PDF
                        
                        Report
                    

                    
                        	
								Upload

									teerawat-issariyakul
								

							
	
                                View

                                    17.487
                                

                            
	
                                Download

                                    0
                                

                            


                    

                    
                    
                        
                        
                            
                                    
Facebook

                        

                        
                        
                            
                                    
Twitter

                        

                        
                        
                            
                                    
E-Mail

                        

                        
                        
                            
                                    
LinkedIn

                        

                        
                        
                            
                            
Pinterest

                        

                    


                    
                

                

                    
                    Embed Size (px)
                        344 x 292
429 x 357
514 x 422
599 x 487


                    

                    

                                        DESCRIPTION

                     

                    
                                        Citation preview

                    Page 1
						

Scheduling-Dispatching Mechanism
 Ns2Ultimate.comby
 Teerawat Issariyakul
 January 2011

Page 2
						

www.ns2ultimate.com
 RecapNS2 is an event-driven simulation
 Put events on the simulation timeline
 Move along the time line and take actions when confronting an event
 4
 Implementation of Discrete-Event Simulationin NS2
 NS2 is a discrete-event simulator, where actions are associated with eventsrather than time. An event in a discrete-event simulator consists of executiontime, a set of actions, and a reference to the next event (Fig. 4.1). These eventsconnect to each other and form a chain of events on the simulation timeline(e.g., that in Fig. 4.1). Unlike a time-driven simulator, in an event-drivensimulator, time between a pair of events does not need to be constant. Whenthe simulation starts, events in the chain are executed from left to right (i.e.,chronologically).1 In the next section, we will discuss the simulation concept ofNS2. In Sections 4.2, 4.3, and 4.4, we will explain the details of classes Eventand Handler, class Scheduler, and class Simulator, respectively. Finally, wesummarize this chapter in Section 4.6.
 Event1time = 0.9
 Action1
 1 2 3 4 5 6 7
 Time(second)
 Event2time = 2.2
 Action2
 Event3time = 5Action3
 Event4time = 6.8Action4
 Event5time = 3.7
 Action5
 insert
 eventcreateevent
 Fig. 4.1. A sample chain of events in a discrete-event simulation. Each event con-tains execution time and a reference to the next event. In this figure, Event1 createsand inserts Event5 after Event2 (the execution time of Event 5 is at 3.7 second).
 1 By execution, we mean taking actions associated with an event.
 T. Issariyakul, E. Hossain, Introduction to Network Simulator NS2,DOI: 10.1007/978-0-387-71760-9 4, c� Springer Science+Business Media, LLC 2009
 http://www.ns2ultimate.com
 http://www.ns2ultimate.com
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 Recap• An event indicates what happens
 • A handler indicates what to do
 4
 Implementation of Discrete-Event Simulationin NS2
 NS2 is a discrete-event simulator, where actions are associated with eventsrather than time. An event in a discrete-event simulator consists of executiontime, a set of actions, and a reference to the next event (Fig. 4.1). These eventsconnect to each other and form a chain of events on the simulation timeline(e.g., that in Fig. 4.1). Unlike a time-driven simulator, in an event-drivensimulator, time between a pair of events does not need to be constant. Whenthe simulation starts, events in the chain are executed from left to right (i.e.,chronologically).1 In the next section, we will discuss the simulation concept ofNS2. In Sections 4.2, 4.3, and 4.4, we will explain the details of classes Eventand Handler, class Scheduler, and class Simulator, respectively. Finally, wesummarize this chapter in Section 4.6.
 Event1time = 0.9
 Action1
 1 2 3 4 5 6 7
 Time(second)
 Event2time = 2.2
 Action2
 Event3time = 5Action3
 Event4time = 6.8Action4
 Event5time = 3.7
 Action5
 insert
 eventcreateevent
 Fig. 4.1. A sample chain of events in a discrete-event simulation. Each event con-tains execution time and a reference to the next event. In this figure, Event1 createsand inserts Event5 after Event2 (the execution time of Event 5 is at 3.7 second).
 1 By execution, we mean taking actions associated with an event.
 T. Issariyakul, E. Hossain, Introduction to Network Simulator NS2,DOI: 10.1007/978-0-387-71760-9 4, c� Springer Science+Business Media, LLC 2009
 Handler 1
 Handler 2
 Handler 5
 Handler 3
 Handler 4
 http://www.ns2ultimate.com
 http://www.ns2ultimate.com
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 associated
 Recap: Insert an Event
 Scheduler s& = Scheduler::instance();s.schedule(h,e,delay);
 xcurrent time
 Call here
 EventHandler
 Delay
 Put an event *e on the timeline at “delay”second in future, and associated the event with a handler “*h”.
 h e
 http://www.ns2ultimate.com
 http://www.ns2ultimate.com

Page 5
						

www.ns2ultimate.com
 Recap
 The function dispatch(e,t) executes default actions defined in the function handler(e) of the Handler *h.
 dispatch(e,t)
 xt
 Event
 e
 Handler
 h
 To execute actions associated with an event *e which is stored at time “t” seconds in future
 http://www.ns2ultimate.com
 http://www.ns2ultimate.com
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Still, Very Abstract, Right?
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 Scheduling-dispatching mechanism
 Use an example: Delayed packet forwarding
 Handler ➠ NsObject
 Event ➠ Packet
 How to receive a packet t seconds in the future.
 What’s in This Slideshow
 http://www.ns2ultimate.com
 http://www.ns2ultimate.com
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 Step 1: Schedule an event
 - Focus on class LinkDelay
 Scheduling-Dispatching
 96 5 Network Objects
 • Network objects are responsible for sending, receiving, creating, and de-stroying packet-related objects. Since these objects are those derived fromclass NsObject, they will be referred to hereafter as NsObjects.
 • Packet-related objects are various types of packets which are passed arounda network.
 • Simulation-related objects control simulation timing, and supervise the en-tire simulation. As discussed in Chapter 4, examples of simulation-relatedobjects are events, handlers, the Scheduler, and the Simulator.
 • Helper objects do not explicitly participate in packet forwarding. However,they implicitly help to complete the simulation. For example, a routingmodule calculates routes from a source to a destination, while networkaddress identifies each of the network objects.
 In this chapter, we focus only on network objects. Note that, the simulation-related objects were discussed in Chapter 4. The packet-related objects willbe discussed in Chapter 8. The main helper objects will be discussed inChapter 15.
 5.1.2 C++ Class Hierarchy
 This section gives an overview of C++ class hierarchies. The entire hierarchyconsists of over 100 C++ classes and struct data types. Here, we only showa part of the hierarchy (in Fig. 5.1). The readers are referred to [18] for thecomplete class hierarchy.
 TclObject
 OTcl Interface
 Handler
 NsObject
 Connector
 AtHandler QueueHandlerPacketQueueSimulator
 RoutingModule
 Classifier LanRouter
 Agent ErrorModel LinkDelayQueue Trace
 Default Action
 Network Component
 Uni-directional Point-to-point Object Connector
 Fig. 5.1. A part of NS2 C++ class hierarchy (this chapter emphasizes on classes
 in boxes with thick solid lines).
 class LinkDelay : public Connector { ...};
 http://www.ns2ultimate.com
 http://www.ns2ultimate.com
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 - From within its function recv(p,h)
 Scheduling-Dispatching
 void LinkDelay::recv(Packet* p, Handler* h){ Scheduler& s = Scheduler::instance(); s.schedule(target_, p, txt + delay_);}
 associated
 xcurrent time
 Call here EventHandler
 txt _ + delay_
 http://www.ns2ultimate.com
 http://www.ns2ultimate.com
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 Function handle(p) is defined in the class NsObject
 Scheduling-Dispatching
 96 5 Network Objects
 • Network objects are responsible for sending, receiving, creating, and de-stroying packet-related objects. Since these objects are those derived fromclass NsObject, they will be referred to hereafter as NsObjects.
 • Packet-related objects are various types of packets which are passed arounda network.
 • Simulation-related objects control simulation timing, and supervise the en-tire simulation. As discussed in Chapter 4, examples of simulation-relatedobjects are events, handlers, the Scheduler, and the Simulator.
 • Helper objects do not explicitly participate in packet forwarding. However,they implicitly help to complete the simulation. For example, a routingmodule calculates routes from a source to a destination, while networkaddress identifies each of the network objects.
 In this chapter, we focus only on network objects. Note that, the simulation-related objects were discussed in Chapter 4. The packet-related objects willbe discussed in Chapter 8. The main helper objects will be discussed inChapter 15.
 5.1.2 C++ Class Hierarchy
 This section gives an overview of C++ class hierarchies. The entire hierarchyconsists of over 100 C++ classes and struct data types. Here, we only showa part of the hierarchy (in Fig. 5.1). The readers are referred to [18] for thecomplete class hierarchy.
 TclObject
 OTcl Interface
 Handler
 NsObject
 Connector
 AtHandler QueueHandlerPacketQueueSimulator
 RoutingModule
 Classifier LanRouter
 Agent ErrorModel LinkDelayQueue Trace
 Default Action
 Network Component
 Uni-directional Point-to-point Object Connector
 Fig. 5.1. A part of NS2 C++ class hierarchy (this chapter emphasizes on classes
 in boxes with thick solid lines).
 The type of target_ is NsObject*
 target_ is defined at the base class (i.e., Connector):
 class Connector : public NsObject { ... NsObject* target_;};
 http://www.ns2ultimate.com
 http://www.ns2ultimate.com
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 Scheduling-Dispatching
 Step 2: The Scheduler Move forward in time
 4
 Implementation of Discrete-Event Simulationin NS2
 NS2 is a discrete-event simulator, where actions are associated with eventsrather than time. An event in a discrete-event simulator consists of executiontime, a set of actions, and a reference to the next event (Fig. 4.1). These eventsconnect to each other and form a chain of events on the simulation timeline(e.g., that in Fig. 4.1). Unlike a time-driven simulator, in an event-drivensimulator, time between a pair of events does not need to be constant. Whenthe simulation starts, events in the chain are executed from left to right (i.e.,chronologically).1 In the next section, we will discuss the simulation concept ofNS2. In Sections 4.2, 4.3, and 4.4, we will explain the details of classes Eventand Handler, class Scheduler, and class Simulator, respectively. Finally, wesummarize this chapter in Section 4.6.
 Event1time = 0.9
 Action1
 1 2 3 4 5 6 7
 Time(second)
 Event2time = 2.2
 Action2
 Event3time = 5Action3
 Event4time = 6.8Action4
 Event5time = 3.7
 Action5
 insert
 eventcreateevent
 Fig. 4.1. A sample chain of events in a discrete-event simulation. Each event con-tains execution time and a reference to the next event. In this figure, Event1 createsand inserts Event5 after Event2 (the execution time of Event 5 is at 3.7 second).
 1 By execution, we mean taking actions associated with an event.
 T. Issariyakul, E. Hossain, Introduction to Network Simulator NS2,DOI: 10.1007/978-0-387-71760-9 4, c� Springer Science+Business Media, LLC 2009
 Move forward in time and execute events
 http://www.ns2ultimate.com
 http://www.ns2ultimate.com
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 Step 3: Dispatch the event
 Scheduling-Dispatching
 x
 Event:
 //~ns/common/scheduler.ccvoid Scheduler::run(){ instance_ = this; Event *p; while (!halted_ && (p = deque())) { dispatch(p, p->time_); }}
 take the next event from the timeline and store the pointer to the retrieved event in the variable p
 7time_
 handler_
 NsObject (LinkDelay::*target_):
 http://www.ns2ultimate.com
 http://www.ns2ultimate.com
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 //~ns/common/scheduler.ccvoid Scheduler::dispatch(Event* p, double t){ clock_ = t; p->uid_ = -p->uid_; p->handler_->handle(p); }
 From within “dispatch(p,p->time)”
 Scheduling-Dispatching
 x
 Event:7time_
 handler_NsObject
 (LinkDelay::*target_):
 Executed handle(p) associated with this
 handler
 http://www.ns2ultimate.com
 http://www.ns2ultimate.com
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 Function handle( p) is defined in the class NsObject
 Scheduling-Dispatching
 96 5 Network Objects
 • Network objects are responsible for sending, receiving, creating, and de-stroying packet-related objects. Since these objects are those derived fromclass NsObject, they will be referred to hereafter as NsObjects.
 • Packet-related objects are various types of packets which are passed arounda network.
 • Simulation-related objects control simulation timing, and supervise the en-tire simulation. As discussed in Chapter 4, examples of simulation-relatedobjects are events, handlers, the Scheduler, and the Simulator.
 • Helper objects do not explicitly participate in packet forwarding. However,they implicitly help to complete the simulation. For example, a routingmodule calculates routes from a source to a destination, while networkaddress identifies each of the network objects.
 In this chapter, we focus only on network objects. Note that, the simulation-related objects were discussed in Chapter 4. The packet-related objects willbe discussed in Chapter 8. The main helper objects will be discussed inChapter 15.
 5.1.2 C++ Class Hierarchy
 This section gives an overview of C++ class hierarchies. The entire hierarchyconsists of over 100 C++ classes and struct data types. Here, we only showa part of the hierarchy (in Fig. 5.1). The readers are referred to [18] for thecomplete class hierarchy.
 TclObject
 OTcl Interface
 Handler
 NsObject
 Connector
 AtHandler QueueHandlerPacketQueueSimulator
 RoutingModule
 Classifier LanRouter
 Agent ErrorModel LinkDelayQueue Trace
 Default Action
 Network Component
 Uni-directional Point-to-point Object Connector
 Fig. 5.1. A part of NS2 C++ class hierarchy (this chapter emphasizes on classes
 in boxes with thick solid lines).
 Again, the type of target_ is *NsObject
 NsObject (LinkDelay::*target_)
 http://www.ns2ultimate.com
 http://www.ns2ultimate.com
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 Again, the type of p->handler_ is NsObject*.
 So is the definition of function handle(p) in this case
 //~ns/common/scheduler.ccvoid Scheduler::dispatch(Event* p, double t){ clock_ = t; p->uid_ = -p->uid_; p->handler_->handle(p); }
 Scheduling-Dispatching
 http://www.ns2ultimate.com
 http://www.ns2ultimate.com
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 Here is the definition of function handle(p) in class NsObject
 which is simply to receive a packet
 Scheduling-Dispatching
 //~/ns/common/object.cc
 void NsObject::handle(Event* e)
 {
 recv((Packet*)e);
 }
 http://www.ns2ultimate.com
 http://www.ns2ultimate.com
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 When putting together, they become a delayed packet forwarding mechanism
 5.3 Connectors 105
 Delayed Packet Forwarding
 Delayed packet forwarding is implemented with the aid of the Scheduler. Here,a packet is cast to an event, associated with a receiving NsObject, and placedon the simulation timeline. For example, to delay packet forwarding in Ex-ample 5.1 for “d” seconds, we may invoke the following statement instead oftarget_->recv(p,h).
 Scheduler& s = Scheduler::instance();
 s.schedule(target_, p, d);
 Consider Fig. 5.4 and Program 5.6 altogether. Fig. 5.4 shows the diagramof delayed packet forwarding, while Program 5.6 shows the details of functionsschedule(h,e,delay) as well as dispatch(p,t) of class Scheduler. When“schedule(target_, p, d)” is invoked, functionschedule (...) casts packet *p and the NsObject *target_ into Event andHandler objects, respectively (Line 1 of Program 5.6). Line 5 of Program 5.6associates packet *p with the NsObject *target_. Lines 6-7 insert packet*p into the simulation timeline at the appropriate time. At the firing time,the event (*p) is dispatched (Lines 9-14). The Scheduler invokes functionhandle(p) of the handler associated with event *p. In this case, the associated
 Fig. 5.4. Delayed packet forwarding
 Step
 1: S
 ched
 ule
 Step 2: Move fw.
 Step 3: Dispatch
 http://www.ns2ultimate.com
 http://www.ns2ultimate.com
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For more information about NS2
 T. Issaraiyakul and E. Hossain, “Introduction to Network Simulator NS2”, Second Edition,
 Springer 2011, or visit www.ns2ultimate.com
 Please see this book
 from Springer
 http://www.amazon.com/gp/product/1461414059/ref=as_li_qf_sp_asin_il?ie=UTF8&tag=ns2ultteeiss-20&linkCode=as2&camp=1789&creative=9325&creativeASIN=1461414059
 http://www.amazon.com/gp/product/1461414059/ref=as_li_qf_sp_asin_il?ie=UTF8&tag=ns2ultteeiss-20&linkCode=as2&camp=1789&creative=9325&creativeASIN=1461414059
 http://www.amazon.com/gp/product/1461414059/ref=as_li_qf_sp_asin_il?ie=UTF8&tag=ns2ultteeiss-20&linkCode=as2&camp=1789&creative=9325&creativeASIN=1461414059
 http://www.amazon.com/gp/product/1461414059/ref=as_li_qf_sp_asin_il?ie=UTF8&tag=ns2ultteeiss-20&linkCode=as2&camp=1789&creative=9325&creativeASIN=1461414059
 http://www.ns2ultimate.com
 http://www.ns2ultimate.com
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