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Screenshot of Working AR Interface
 Abstract


We present a network cabling tutoring system that guides learners through cabling a network topology by overlaying virtual
 icons and arrows on the ports. The system determines the network state by parsing switch output and does not depend on network
 protocols being functional. A server provides a web-based user interface and communicates with an external intelligent tutoring
 system called The Generalized Intelligent Framework for Tutoring. Users use a tablet to view AR annotations, though support
 for HoloLens HMD will be added soon.


CCS Concepts


•Human-centered computing → Mixed / augmented reality;Command line interfaces; Web-based interaction;•Applied
 computing→Computer-assisted instruction;•Networks→Topology analysis and generation; Physical topologies;


1. Introduction


We present a practical implementation of aNetwork Cabling Tu-
 toring System (NCTS)that helps learners cable a data centre rack
 usingAugmented Reality (AR)as shown in Fig.1. Unlike a simple
 home network, cabling data centers is often complex due to many
 cables appearing identical. UsingARcan help reduce errors in spa-
 tial mapping, reducing cabling mistakes.


Our system detects and updates the network devices states by
 parsing the console output of each device using the device’s se-
 rial management port. It uses this information to build the physical
 topology. Our system does not rely on any functional network pro-
 tocols and works even if the learner disables all networking on the
 switch, allowing learners to experiment freely.


Our prototype uses a client/server architecture. An ARclient
 runs on a smart device and connects to a socket server developed
 in C#. There are three major components to the system: (1) the


NCTS server that fetches and updates the network state; (2) the
 NCTS AR client application developed in Unity3D and runs on
 an android device and (3) a patched instance of a modular tutor-
 ing framework that provides learning support calledGeneralized
 Intelligent Framework for Tutoring (GIFT)[SH13]. The C# server
 fetches learner state information from theGIFTtutoring framework
 and presents this inJavaScript Object Notation (JSON)format to
 theARclient.


The server provides a web-basedUser Interface (UI)to users,
 which is used to configure switches using a Telnet-like interface,
 view a visual topology that shows the current state of the net-
 work and buttons for rebooting the switches as shown in Fig.2.


Although, our prototype is focused around network cabling tasks,
 it uses a modular architecture so that it can be easily extended to
 support other learning domains.
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2. User Experience


The system consists of three user interfaces: (1) An NCTS AR
 client, showing the learner where to plug in the cables (Fig.1);


(2) an alternative web-basedUI for configuring switches using
 a Telnet-like console, for viewing a visualisation of the network
 topology (Fig.2) and for performing administrative tasks. Lastly, a
 modifiedGIFT Authoring Tool (GAT) UIis used by instructors to
 author the training scenarios for learners.


2.1. NCTS AR Client


Users use an Android tablet, which connects to the network infras-
 tructure using Wifi, to view visual annotations overlaid on the hard-
 ware. Feedback is displayed on the tablet screen and is dismissed
 by tapping on the screen. The android application is a client ap-
 plication developed using Unity3D and listens on TCP port 9001
 for messages from the C# parser, such as feedback from GIFT.


Tracking capabilities were implemented using Vuforia, a commer-
 cialARtracking solution. When the user points the tablet at the
 Vuforia marker attached to the physical network rack, annotations
 appear on the switches, showing the learner which ports need con-
 necting. Initially, Vuforia’s object-based feature tracking was used,
 but was abandoned due to inconsistent tracking performance. The
 annotations provide learning support and as such, only appear if the
 learner experiences difficulty completing the activity. This interface
 is being extended to add support for the Microsoft HoloLens.


2.2. Web User Interface


Figure 2: Screenshot of Working Desktop Interface


Users configure the network switches using a Telnet-like console
 implemented using jQuery Terminal plugin [jQu]. As shown in Fig.


2, users also see a network topology that shows them the current
 connection state between the nodes. Finally, users can choose to
 reboot the switch. Other administrative tasks such as showing more
 complex topology information are being added to theUI.


2.3. Modified GAT


The web-basedUI bundled with GIFTwas modified to provide
 form controls for specifying the layout of the topology, setting
 up the device host names, model names, device configuration and
 hardware parameters for each of the network switches, so that the
 tutor knows how to adapt the feedback. The configuration enables a
 switch to be setup programmatically before it is used for the learn-
 ing activity.


3. Network Infrastructure


The system consists of a server that runs the C# parser, a Wifi ac-
 cess point that allows tablets and/or wireless displays to wirelessly
 connect to the infrastructure, an OpenGear console-to-Ethernet
 management appliance used to logging into the switches and fi-
 nally, a switch rack that is manipulated by the learners in the learn-
 ing activity. Standard Cat5 straight through Ethernet cables con-
 nects each switch’s console port to the OpenGear appliance.


TheNCTSserver communicates with theGIFTgateway mod-
 ule using the XML-RPC protocol on TCP port 8080. We simplify
 interoperability by sending C# objects toGIFTasJSONformatted
 strings. Similarly, feedback fromGIFTlikewise usesJSONstrings
 input manually into the authoring tool, making it interoperable with
 GIFT’s current implementation.


3.1. Network State Detection


One of the major challenges with the implementation is correctly
 ascertaining the state of the network and sending this information to
 a back-end system for processing. Generally, this relies on a func-
 tional network to visualise the topology [Ahm09], but for learning,
 it is preferable to enable the learner to change the network settings.


This means that protocols used for updating the topology likeCisco
 Discovery Protocol (CDP)may not be enabled to provide topol-
 ogy information. Our solution involves using a serial-to-Ethernet
 management appliance to connect to the switch’s console port over
 Telnet port 600xfor each device. This allows theNCTSto continu-
 ously read the console output of the switch. The logging messages
 are then used to process network changes on the device.


4. Conclusion


We developed anARprototype that reads and interprets the console
 output of network switches and sends a state message formatted
 asJSONtoGIFTto enable tutoring decisions.GIFTthen provides
 feedback to learners using both theARinterface and the web-based
 interface. On the desktop, the topology is updated to illustrate net-
 work connections. On the tablet, learners who incorrectly connect a
 cable will see arrows and icons appear on the ports of the switch to
 provide visual guidance. In our ongoing work, this prototype will
 be used to evaluate multiple learning dimensions on desktop and
 ARinterfaces [HEB17].


References


[Ahm09] AHMAT K.: Ethernet Topology Discovery: A Survey.


arXiv:0907.3095 [cs](July 2009). arXiv: 0907.3095. URL:http:


//arxiv.org/abs/0907.3095.2


[HEB17] HERBERTB., ENSB., BILLINGHURSTM.: An Adaptive AR
 Tutor For Cabling a Network Topology. InInternational Conference on
 Artificial Reality and Telexistence Eurographics Symposium on Virtual
 Environments (2017) - Submitted For Review(Adelaide, Australia, Oct.


2017), The Eurographics Association.2


[jQu] JQuery Terminal Emulator Plugin. URL:http://terminal.


jcubic.pl/.2


[SH13] SOTTILARER. A., HOLDENH. K.: Motivations for a general-
 ized intelligent framework for tutoring (GIFT) for authoring, instruction
 and analysis. InAIED 2013 Workshops Proceedings(2013), vol. 7, p. 1.


1


c


2017 The Author(s)
 Eurographics Proceedings c2017 The Eurographics Association.


36





    
  




      
      
        
      


            
    
        Referanser

        
            	
                        
                    



            
                View            
        

    


      
        
          

                    Last ned nå ( PDF - 2 sider - 1.47 MB )
            

      


      
      
        
  RELATERTE DOKUMENTER

  
    
      
          
        
            08-01921
        
      

        The most complex part of the multicast voice service is the connection setup phase. We have a  short time limit from the incoming PTT event until the first voice packet arrives at

    
      
          
        
            1899407
        
      

        Based  on  our  ethnography,  the  study  delineates theoretical background, method, and then the three communication strategies for  collaboration and communication :

    
      
          
        
            19-01224
        
      

        This report presented effects of cultural differences in individualism/collectivism, power  distance, uncertainty avoidance, masculinity/femininity, and long term/short

    
      
          
        
            1822981
        
      

        3  The definition of total defence reads: “The modernised total defence concept encompasses  mutual support and cooperation between the Norwegian Armed Forces and civil society in

    
      
          
        
            13-00131
        
      

        The system can be implemented as follows: A web-service client runs on the user device, collecting sensor data from the device and input data from the user. The client compiles

    
      
          
        
            07-02683
        
      

        WS-Discovery defines a multicast protocol using SOAP over UDP to locate services, a WSDL  providing an interface for service discovery, and XML schemas for discovery messages.. It

    
      
          
        
            20-01289
        
      

        Next, we present cryptographic mechanisms that we have found to be typically implemented on  common commercial unmanned aerial vehicles, and how they relate to the vulnerabilities

    
      
          
        
            00-02218
        
      

        Reactive opportunity exploitation is modelled as variations within each game strategy, and the concept endogenous opportunities is introduced to account for the effect of

      



      

    

    
            
                        
             Last opp dine studiemateriell for å laste ned alle dokumenter.

            
              

                        
  

                
            
            
        
        Last opp
                

            Dokumentet ditt vil bli beriket, delt på 9PDF NO for å hjelpe til med studiene.

          

                    
      
  RELATERTE DOKUMENTER

  
          
        
    
        
    
    
        
            Security of 5G-Enabled Next Generation Emergency Communication in Norway
        
        
            
                
                    
                    96
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            14-00187
        
        
            
                
                    
                    36
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            1762743
        
        
            
                
                    
                    34
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            1459606
        
        
            
                
                    
                    14
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            12-00955
        
        
            
                
                    
                    35
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            01-04031
        
        
            
                
                    
                    47
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            00-02769
        
        
            
                
                    
                    43
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            A-State-of-the-An Report Humanitarian
        
        
            
                
                    
                    95
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

      


              
          
            
          

        

          

  




  
  
  
    
      
        Bedrift

        	
             Om Oss
          
	
            Sitemap

          


      

      
        Kontakt  &  Hjelp

        	
             Kontakt Oss
          
	
             Feedback
          


      

      
        Juridisk

        	
             Vilkår For Bruk
          
	
             Retningslinjer
          


      

      
        Social

        	
            
              
                
              
              Linkedin
            

          
	
            
              
                
              
              Facebook
            

          
	
            
              
                
              
              Twitter
            

          
	
            
              
                
              
              Pinterest
            

          


      

      
        Få våre gratisapper

        	
              
                
              
            


      

    

    
      
        
          Skoler
          
            
          
          Emne
                  

        
          
                        Språk:
            
              Norsk
              
                
              
            
          

          Copyright 9pdf.net © 2024

        

      

    

  




    



  
        
        
        
          


        
    
  
  
  




     
     

    
        
            
                

            

            
                                 
            

        

    




    
        
            
                
                    
                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                    

                    
                        

                        

                        

                        
                            
                                
                                
                                    
                                

                            

                        
                    

                    
                        
                            
                                
  

                                
                        

                        
                            
                                
  

                                
                        

                    

                

                                    
                        
                    

                            

        

    


