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Abstract

The access network is developing towards large capacity, wide-coverage, and low delay, which puts forward higher requirements for network structure and data exchange performance of optical access network equipment. In this paper, we have designed a high-speed optical network device with 40/10G TDM-PON. To effectively solve the problem of network switching capability in high-speed data transmission, we propose a low delay large capacity switching algorithm, which minimizes the network switching delay. We model the network by integer linear programming and simulate the network based on OMNeT++. The simulation results show that the algorithm can effectively solve the problem of network switching delay in the high-speed network environment.


Keywords: 40/10G; access network; high-speed; optical network; TDM-PON



Corresponding author: Juntao Han, School of E-Commerce and Logistics Management, Henan University of Economics and Law, Zhengzhou, Henan, 450046, P.R. China, E-mail: hanjuntao126@126.com





	

Author contributions: All the authors have accepted responsibility for the entire content of this submitted manuscript and approved submission.


	

Research funding: None declared.


	

Conflict of interest statement: The authors declare no conflicts of interest regarding this article.





References

1. Graham, DJ, Drury, DM, Helmsen, EJ. System architecture for an optical switch using wavelength, fiber and polarizaton addressing. J Lightwave Technol 2014;2:25–7.Search in Google Scholar

2. 
ONF White Paper. Software-defined networking: the new norm for networks. Open Network Foundation (ONF); 2012:3–5 pp.Search in Google Scholar

3. Sadikov, GG, Antsyshkina, AS, Sergienko, VS. The structure of the scandium iodide complex with antipyrine (AP) and its comparison with the structure of nonisostructural analogues. Crystallogr Rep 2009;54:841–5. https://doi.org/10.1134/s1063774509050162.Search in Google Scholar

4. Wang, YQ, Chu, C. Snitrosylation control of ROS and RNS homeostasis in plants: the switching function of catalase. Mol Plant 2020;13:946–8. https://doi.org/10.1016/j.molp.2020.05.013.Search in Google Scholar
            PubMed
        

5. Luo, YQ, Zhou, XP, Effenberger, F, Yan, X, Peng, G, Qian, Y, et al.. Time and wavelength division multiplexed passive optical network (TWDM-PON) for next-generation PON Stage2 (NG-PON2). J Lightwave Technol 2013;31:587–93. https://doi.org/10.1109/jlt.2012.2215841.Search in Google Scholar

6. Yoshima, S, Nakagawa, N, Nakagawa, J, Kitayama, K. 10G-TDM-OCDMA-PON systems. In: OECC 2010 technical digest, Sapporo, Japan. IEEE; 2010:724–25 pp.Search in Google Scholar

7. 
ITU-T, Rec I.G.709/Y.1331. Interfaces for the optical transport network (OTN); 2012:5–8 pp.Search in Google Scholar

8. Soto, AI, Soto, WG. System and method for optical layer management in optical modules and remote control of optical modules. Commun Mag IEEE 2012;40:66–73.Search in Google Scholar

9. Kastner, J, Schnabel, U. Device with ethernet switch function and single ethernet connector. J Opt Netw 2009;4:537–8.Search in Google Scholar

10. Saliou, F, Chanclou, P, Genay, N, Lazaro, JA, Bonada, F, Othmani, A, et al.. Single SOA to extend simultaneously the optical budget of coexisting G-PON and 10G-PON. In: 36th European conference and exhibition on optical communication, Torino, Italy. IEEE; 2010:10–3 pp.10.1109/ECOC.2010.5621225Search in Google Scholar

11. Ming, J, Zhang, DZ. Utilizing 10G PON to construct optical access highway. Telecommunications Network Technology; 2016:11–5 pp.Search in Google Scholar

12. Meng, X, Yu, H, Wu, H, Xu, T. Research on the smooth switching control strategy for the four-tank liquid level system. In: 2019 Chinese automation congress (CAC), Hangzhou. IEEE; 2020:5187–93 pp.10.1109/CAC48633.2019.8997393Search in Google Scholar

13. Wang, X, Wang, L, Xue, C, Yan, H, Qin, P. Experimental demonstration of 40G multiplexing and demultiplexing functions for the 40g/10g TDM-PON experimental system. In: 2014 Asia communications and photonics conference (ACP), Shanghai, China. IEEE; 2019:86–90 pp.10.1364/ACPC.2014.ATh3A.126Search in Google Scholar

14. Lu, G, Liu, Z, Zhou, Z. Multicast routing based on ant algorithm for delay-bounded and load-balancing traffic. In: Proceedings 25th annual IEEE conference on local computer networks, Tampa, FL, USA. IEEE; 2000:362–68 pp.Search in Google Scholar

15. Tzeng, SJ. Time synchronization architecture in a network device. Chin Laser 2015:1777–83.Search in Google Scholar

16. Carey, D, Brandonisio, N, Porto, S, Naughton, A, Ossieur, P, Parsons, N, et al.. Dynamically reconfigurable TDM-DWDM PON ring architecture for efficient rural deployment. In: ECOC 2016, 42nd European conference on optical communication, Dusseldorf, Germany. VDE; 2016:178–83 pp.Search in Google Scholar

17. Sharma, R, Dewra, S, Rani, A. Performance analysis of hybrid PON (WDM-TDM) with equal and unequal channel spacing. J Opt Commun 2016;37:247–52. https://doi.org/10.1515/joc-2015-0055.Search in Google Scholar

18. Koma, R, Fujiwara, M, Kani, JI, Suzuki, KI, Otaka, A. B-8-36 a study on wide dynamic range reception of TDM-based digital coherent PON upstream using automatic gain controlled optical amplifier. In: Society conference of IEICE 2015. The Institute of Electronics, Information and Communication Engineers; 2015, 21:223–8 pp.Search in Google Scholar

19. Narayanasamy, S, Pulla, IR. Virtual machine and application movement over a wide area network. J Opt Netw 2014;4:117–9.Search in Google Scholar

20. Sakaue, Y, Asaka, K, Senoo, Y, Kaneko, S, Yoshida, T, Sugawa, J, et al.. Optical path protection with FEC switching in WDM/TDM-PON for ring access networks. In: European conference on optical communication, Valencia, Spain. IEEE; 2015:221–9 pp.10.1109/ECOC.2015.7341817Search in Google Scholar

21. Ma, J, Qin, P, Wang, L, Xue, C. The overall design and implementation of embedded software for 40/10g TDM-PON. In: 2014 Asia communications and photonics conference (ACP), Shanghai, China. IEEE; 2019:98–102 pp.10.1364/ACPC.2014.ATh3A.173Search in Google Scholar

22. Shoemaker, K, Wagh, M, Han, W, Athreya, M, Mandhani, A, Thakkar, S. Providing a peripheral component interconnect (PCI)-compatible transaction level protocol for a system on a chip (SoC). Opt Soc Am 2014;Th5A. 4.Search in Google Scholar

23. Avery, JM. Method and apparatus for implementing PCI DMA speculative prefetching in a message passing queue oriented bus system. Opt Soc Am 2014:Th5A. 24.Search in Google Scholar

24. Roundtree, B, Allan, K, Beinikis, L, Rush, K. Call intercept methods, such as for customer self-support on a mobile device. J Lightwave Technol 2017;31:47–50.Search in Google Scholar

25. Chen, LP, Xu, Z. The design and implementation of on board data handling system based on VxWorks. In: Proceedings of 2015 international workshop on wireless communication and network (IWWCN2015), Kunming, China. Wireless Communication and Network; 2016:12–5 pp.10.1142/9789814733663_0054Search in Google Scholar

26. Wu, Y, Zheng, Y, Song, X, Zang, Z, Liu, Y. Research on the power information collector of optical fiber based on EPON technology. In: 2013 15th international conference on advanced communications technology (ICACT), PyeongChang, Korea (South). IEEE; 2013:122–27 pp.Search in Google Scholar

27. Yan, FX, Niu, ZJ, Du, SW, Pan, TL. Qt-based C/C++ development pattern and its application for android APP. Comput Syst Appl 2018;27:96–102.Search in Google Scholar

28. Roslyakov, AV. Analysis of energy consumption in the TDM-PON. In: Conference on Optical Technologies in Telecommunications. Samara, Russia: Povolzhskiy State University of Telecommunications and Informatics; 2017:77–82 pp.Search in Google Scholar

29. Grobr, K. Next-generation access/backhaul based on ITU G. 898, NG-PON2. In: Photonic networks; 15. ITG Syposium, Leipzig, Germany. VDE; 2014, 5:99–104 pp.Search in Google Scholar

30. Mohammed, A, Newaz, S, Al-Hazemi, F, Choi, J. Grant management procedure for energy saving TDM-PONs. Opt Fiber Technol 2018;40:118–29.10.1016/j.yofte.2017.11.014Search in Google Scholar



Received: 2021-02-20
Accepted: 2021-06-19
Published Online: 2021-07-16
Published in Print: 2023-10-26

© 2021 Walter de Gruyter GmbH, Berlin/Boston




    


                
            

    



                                


                                
                                



    
        
            
                
                    
                
                
                                    

    
        
            Cite this article

        

    

    
        
            	
                        
                            
                            MLA
                        
                    
	
                        
                            
                            APA
                        
                    
	
                        
                            
                            Harvard
                        
                    
	
                        
                            
                            Chicago
                        
                    
	
                        
                            
                            Vancouver
                        
                    


        

        
            
                
                    Han, Juntao, Yang, Rongchuan and Tang, Chaosheng. "Design and implementation of OLT switching function in 40/10G TDM-PON experimental system" Journal of Optical Communications, vol. 44, no. 4, 2023, pp. 437-446. https://doi.org/10.1515/joc-2021-0052

                
                    Han, J., Yang, R. & Tang, C. (2023). Design and implementation of OLT switching function in 40/10G TDM-PON experimental system. Journal of Optical Communications, 44(4), 437-446. https://doi.org/10.1515/joc-2021-0052

                
                    Han, J., Yang, R. and Tang, C. (2023) Design and implementation of OLT switching function in 40/10G TDM-PON experimental system. Journal of Optical Communications, Vol. 44 (Issue 4), pp. 437-446. https://doi.org/10.1515/joc-2021-0052

                
                    Han, Juntao, Yang, Rongchuan and Tang, Chaosheng. "Design and implementation of OLT switching function in 40/10G TDM-PON experimental system" Journal of Optical Communications 44, no. 4 (2023): 437-446. https://doi.org/10.1515/joc-2021-0052

                
                    Han J, Yang R, Tang C. Design and implementation of OLT switching function in 40/10G TDM-PON experimental system. Journal of Optical Communications. 2023;44(4): 437-446. https://doi.org/10.1515/joc-2021-0052

                
                Copied to clipboard

            

            
                Copy to clipboard

                
                    Download:
                    
                        BibTeX
                    
                        EndNote
                    
                        RIS
                    
                

            

        

    





                                
            

        

    




                                



    
        
            
                
                    
                
                
                                    



    
        
            
                    Share this article
                
        

        	
                
                    
                        
                    
                    Facebook
                
            
	
                
                    
                        
                    
                    Twitter
                
            
	
                
                    
                        
                    
                    LinkedIn
                
            


    




                                
            

        

    




                                



    
        
            
                
                    
                
                
                                    Supplementary Materials

                                    

                                
            

        

    




                                




    
        
            
                
                    
                
                
    
        Please login or register with De Gruyter to order this product.

        
Register
Log in
    


            

        

    







                                

                            

                        

                    

                


            


            
                
                    
                    
                        
                        

                        
                        
                            


                        

                        
                        
                            


                        

                        

                                
                                From the journal

                                
                                    
                                        







      


                                    

                                    
                                    
                                        
                                            Journal of Optical Communications
                                        

                                        
                                        
                                            
                                                Volume 44 Issue 4
                                            
                                        

                                        
                                    

                                


                                
                                
                                    
                                        
                                            
                                                Submit manuscript
                                            

                                        
                                    
                                

                                
                                
                                    
                                        Journal and Issue
                                    
                                


                                
                                


    

        
        
            
            
                
                    
                
            

        


        
                
                
                    
                        
                        
                            This issue
                        
                    

                    
                        
                        
                            All issues
                        
                    


                

            
        

    





                                
                                
                                    

    Articles in the same Issue


    
        
            
                
                    
                    
                        Frontmatter
                    
                    

                


            
                
                    
                    
                        
                            
                            Amplifiers
                        
                    
                    

                


            
                
                    
                    
                        Effect of carrier (hole) temperature on performance of optical amplifiers quantum dot structure
                    
                    

                


            
                
                    
                    
                        
                            
                            Devices
                        
                    
                    

                


            
                
                    
                    
                        1 × 2 power splitter based on photonics crystals fibers
                    
                    

                


            
                
                    
                    
                        Evolution of Adder and Subtractor Circuit Using Si3N4 Microring Resonator
                    
                    

                


            
                
                    
                    
                        
                            
                            Fibers
                        
                    
                    

                


            
                
                    
                    
                        Different Photonic Crystal Fibers Configurations with the Key Solutions for the Optimization of Data Rates Transmission

                    
                    

                


            
                
                    
                    
                        
                            
                            Networks
                        
                    
                    

                


            
                
                    
                    
                        
                            
                            Design and implementation of OLT switching function in 40/10G TDM-PON experimental system
                        
                    
                    

                


            
                
                    
                    
                        A parallel cross-connection recovery scheme for dual link failure in elastic optical networks
                    
                    

                


            
                
                    
                    
                        A Brief Review on the Methods that Improve Optical Burst Switching Network Performance

                    
                    

                


            
                
                    
                    
                        MBO-Based Bandwidth Allocation and Traffic Coloring Optimization in PON

                    
                    

                


            
                
                    
                    
                        HMM-Based Secure Framework for Optical Fog Devices in the Optical Fog/Cloud Network
                    
                    

                


            
                
                    
                    
                        Attack-Aware Dynamic Upstream Bandwidth Assignment Scheme for Passive Optical Network

                    
                    

                


            
                
                    
                    
                        
                            
                            Systems
                        
                    
                    

                


            
                
                    
                    
                        2 × 10 Gbit/s–10 GHz Radio over Free Space Optics Transmission System Incorporating Mode Division Multiplexing of Hermite Gaussian Modes

                    
                    

                


            
                
                    
                    
                        Impact of Rayleigh-Distributed PAPR on the Performance of a Pre-Clipped DCO-OFDM System
                    
                    

                


            
                
                    
                    
                        Suitability of FBG for Gain Flatness of 64 × 10 Gbps DWDM System Using Hybrid (EDFA+YDFA) Optical Amplifier in C + L Band up to 50 GHz (0.4 nm) Channel Spacing

                    
                    

                


            
                
                    
                    
                        BER Performance Analysis of an Orthogonal FDM Free Space Optical Communication System with Homodyne Optical Receiver over Turbulent Atmospheric Channel

                    
                    

                


            
                
                    
                    
                        
                            
                            Theory
                        
                    
                    

                


            
                
                    
                    
                        Numerical Analysis of Soliton Propagation in a Tapered Waveguide

                    
                    

                


            
                
                    
                    
                        New Optical Codes Based on Construction of Parity Check Matrix of LDPC Codes

                    
                    

                


            
                
                    
                    
                        Performance Analysis of 20 Gbit/s–40 GHz MDM-Ro-FSO Link Incorporating DPSK Modulation Scheme

                    
                    

                


            
        
    




                                
                            
                    


                

            
        


        





        
    

    



        
        
    
    

    









    
        
            
            
                
                
                    
    
        Subjects

    

                    
                        
                            
                                	Architecture and Design
	Arts
	Asian and Pacific Studies
	Business and Economics
	Chemistry
	Classical and Ancient Near Eastern Studies
	Computer Sciences
	Cultural Studies
	Engineering
	General Interest


                            

                        
                            
                                	Geosciences
	History
	Industrial Chemistry
	Islamic and Middle Eastern Studies
	Jewish Studies
	Law
	Library and Information Science, Book Studies
	Life Sciences
	Linguistics and Semiotics
	Literary Studies


                            

                        
                            
                                	Materials Sciences
	Mathematics
	Medicine
	Music
	Pharmacy
	Philosophy
	Physics
	Social Sciences
	Sports and Recreation
	Theology and Religion


                            

                        
                    

                

                
                
                    
                        
                        
                            
    
        Services

    

                            	For Journal Authors
	For Book Authors
	For Librarians
	Rights & Permissions


                        

                        
                        
                            
    
        Publications

    

                            	Publication types
	Open Access


                        

                        
                        
                            
    
        About

    

                            	Contact
	Career
	About De Gruyter
	Partnerships
	Press
	FAQs


                        

                    


                    
                    
                        
                            Social

                            	
                
                    
                            
                                
                            
                        
                    Facebook
                
            
	
                
                    
                            
                                
                            
                        
                    Instagram
                
            
	
                
                    
                            
                                
                            
                        
                    LinkedIn
                
            
	
                
                    
                            
                                
                            
                        
                    Twitter
                
            
	
                
                    
                            
                                
                            
                        
                    YouTube
                
            


                        

                        
                            

                            
                                
                                    
                                    
                                        Winner of the OpenAthens
Best Publisher UX Award 2022
                                    
                                
                            

                        

                    

                    
                    
                        
                            

                            	
                
                    
                            
                                
                            
                        
                    Facebook
                
            
	
                
                    
                            
                                
                            
                        
                    Instagram
                
            
	
                
                    
                            
                                
                            
                        
                    LinkedIn
                
            
	
                
                    
                            
                                
                            
                        
                    Twitter
                
            
	
                
                    
                            
                                
                            
                        
                    YouTube
                
            


                            
                                
                                    
                                    
                                        Winner of the OpenAthens
Best Publisher UX Award 2022
                                    
                                
                            

                        

                    

                

                
                    

                

            

            
            
                
                    	Help/FAQ
	Privacy policy
	Cookie Policy
	Accessibility
	Terms & Conditions
	Legal Notice


                

                
                    © Walter de Gruyter GmbH 2024

                

                
                
                    

                

            

        

    


    





    Downloaded on 9.3.2024 from https://www.degruyter.com/document/doi/10.1515/joc-2021-0052/pdf




    
    
        
    

    
    
    
    

    

    

    
    
    
    

    
    
        
            
        
    
    
        
    

        
    

    
        
    

    

