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NetworkingInternetCloud Computing Metro Ethernet is a type of network that provides point to point or multi-point connections over a MAN (metropolitan area network). The maximum throughput for this network is 10gbps.The disadvantages consist of latency, small upload speeds and high packet loss.Metro Ethernet Forum (MEF) is an organization
which is a non-profit that seeks to accelerate the use of carrier class Ethernet networks and services worldwide. This organization is made up of leading service providers, local exchange carriers, test equipment vendors, network equipment vendors and other networking companies which share an interest in the organization's goal.Metro Ethernet
Forum basically provides two types of certifications which are as follows —Services & Technology Certifications: This is also divided into two types as Services Certification and Technology Certification respectively.Professionals Certifications also known as Carrier Ethernet.BenefitsThe advantages of metro ethernet are as follows
—Scalable.Flexible.Reliable.Cost effective.Easy to use.Quality of service.Service ProvidersThe service providers for Metro Ethernet are as follows —Public cloud.Private Cloud.Branch officeCorporate office.Data centre.Residential subscribers.Radio Access networks.These Service providers use Metro Ethernet to do the following —Interconnect
business offices or data centres.Metro Ethernet is used to connect more than two sites, sometimes 100’s of sites.It is used to connect residential subscribers.Provide connectivity to public or private cloud data centres.Provide multicast delivery and video applications.StandardsThe standards that are suitable for Metro Ethernet are
—NameDistanceBandwidth100Base-LX1010 Km100 Mbps1000Base-LX5 Km1 Gbps1000Base-LX1010 Km1 Gbps1000Base-ZX100 Km1 Gbps10Gbase-LR10 Km10 Gbps10Gbase-ER40 Km10 Gbps40Gbase-LR410 Km40 Gbps100Gbase-ER440 Km100 Gbps Updated on 17-Mar-2022 07:26:15 Bai viét nay can thém lién két téi cic bai viét khac dé giup no
bach khoa hon. Xin hay giup cai thién bai viét nay bang cach thém céc lién két c6 lién quan dén ngit cdnh trong van ban hién tai. Metro Ethernet la mét mang mdy tinh dua trén chuén Ethernet va mang nay bao phu mét d6 thi. N6 thuong duoc dung nhw 1a mot mang truy nhdp metropolitan dé két néi cac thué bao va cac doanh nghiép dén mdt mang
WAN (Wide Area Network), giéng nhw mang Internet. Nhitng doanh nghiép 16n thuong st dung Metro Ethernet dé két néi cac chi nhanh vao mang Intranet clia ho. Ethernet 1a mot ki thuét néi bat trong thap ky. M6t giao tiép Ethernet ré hon giao tiép SDH hoac PDH c6 cung bang théng. Ethernet ciing hé tro bang théng véi chat lwong cao ma chat
luwong nay thi khéng cé trong cac két néi SDH truyén théng. Mot wu di€ém khac biét cia mot mang truy nhap dwa Ethernet la né c6 thé dé dang két néi dén mang khéch hang, béi vi sy thong dung clia Ethernet trong coéng ty va gan day la cdc mang khu dan cw. Do d6, Ethernet duoc duwa vao mang MAN mang lai tién ich 16n cho c& nha cung cdp dich vu
va khach hang. Metro Ethernet system M6t mang Metro Ethernet cung cap dich vu dac trung 1a mét tap hop clia Layer 2 hoac 3, cac bd switch hoac router két néi thong qua céap quang. Topology cé thé 1a ring, hinh sao (star), hinh luwéi hoan toan hoéac luéi cuc bd. Mang ciing cé céu tric: 16i (core), phan phdi va truy nhap. Mang 16i trong hau hét céc
truong hop 1a mét backbone IP/MPLS hién c6, nhung c6 thé tdch ra mot dang Ethernet Transport méi hon véi téc d6 10G hoac 100G. Ethernet trong mang MAN c6 thé dung nhw mang thudn Ethernet, Ethernet qua SDH, Ethernet qua MPLS hoac Ethernet qua DWDM. Trién khai mang dwa trén thuan Ethernet thi ré tién nhung kém tin cay va khé m&
réng, nhw vay né thudng giéi han trong pham vi hep hoéc trong nghién cttru phét trién. Trién khai mang dwa trén SDH thi hitu ich hon khi nhiéu noi da c6 sén ha tdng SDH, dé ciing la nhuoc diém chinh do maét di tinh mém déo trong quan ly bang théng do céu tric cing nhac ciia mang SDH. Sw trién khai dwa trén mang MPLS thi dat tién nhung do tin
cdy va kha nang mé rong va dac biét str dung cho céc nha cung cap dich vu 16n. Pure Ethernet MANs Mang MAN thuan Ethernet chi st dung layer 2 chuyén mach cho tat ca céc céu tric bén trong ctia né. Cau tric nay cho phép thiét k&€ don gian va ré tién, va cling cho phép céu hinh ban dau tuwong déi don gidn. Ban dau ky thuat Ethernet khong thich
hop cho céc tng dung cung cap dich vu nhw mang shared-media, né ciing khéng cé kha nang giit lvu lwong riéng. Mang Ethernet MAN tré nén kha thi vao cuéi thap nién 90 do sy phéat trién cta ky thuat méi cho phép duong 6ng luu lwong dugc trong sudt bang cach st dung cac mang Virtual LANs nhw cac mach "point to point" hoac "multipoint to
multipoint". K&t hop v6i cac dac tinh méi nhw VLAN Stacking (VLAN Tunneling) va VLAN Translation, mang nay cé kha nang tach biét luvu luong cta khach hang véi nhau va tir luvu lwong béo hiéu n6i b6 mang 16i. Cé 3 thi€u sét chinh déi véi mot mang pure Ethernet MAN duwoc dua ra: Theo thiét ké, layer 2 chuyén mach st dung céc table c6 dinh dé
dinh huéng Ivu lwong dua trén dia chi MAC ctia dau cudi. Khi mang phat trién rong, khéi lwong dia chi MAC trung chuyén qua mang vuot qua dung lwong ctia chuyén mach 16i. Néu table 16i bi day, két qua nghiém trong la mang nging hoat déng do tran ngap céc goéi tin trén toan bd cau tric mang. Sw 6n dinh clia mang khd mong manh, dic biét néu so
sanh véi mang SDH va MPLS tién tién hon. Thoi gian phuc héi cho chudn spanning tree protocol trong khodng 10 gidy, cao hon nhiéu so véi nhitng gi cdc mang thay thé (thuwdong chi mot phan cla gidy). C6 mot sé tin hiéu lac quan, mot vai chudn hod ctia IEEE, c6 géng dat t6i viéc giam thiéu van dé nay. Khéo 1éo dung chuén hoa ctia IEEE sé cho phép
mang su 6n dinh va khd nang mau phuc héi t6t, diéu nay doi hdi cdu hinh phttc tap hon va c6 thé stt dung phi chuédn. Phan luu lwong rat han ché. C6 it céng cu dé quan ly topo mang ciing nhw sy chuyén tiép phai nhay timg buéc mot, cong thém kha ndng quang bé céc goéi tin don tuyén lam cho dy bdo mau luu Iwong thuc sy rat khé khan. Cé nhimng ki
thuat cho phép diéu khién cac duong luu lwong wu tién, kj thuat nay phu thudc vao viéc st dung multiple spanning trees hoac "per VLAN spanning trees" va duoc két néi chat ché véi cac gidi phap dé hoan thién sy 6n dinh va kha nang phuc héi trén mang Bat ké nhiing thi€u sét nay, mang pure Ethernet-based MAN duoc st dung cho 2 muc dich chinh:
V6i su trién khai trong pham vi nhé (dwéi vai tram khéch hang), mang pure Ethernet MAN cé hiéu qué chi phi cao. Mang c6 loi thé 1a khdng doi hdi phai cé kién thitc cao vé IP va céc giao thic lién quan, nhu BGP va MPLS, ma cédc giao thic nay rat can thiét cho sy trién khai dya trén MPLS. Trong mang Metro Ethernet dién réng, n6 thuodng ti€p can
dén mot bo phén cua mang st dung thiét ké pure layer 2. Tai mic nay, thiét k&€ pure layer 2 cho rang it gia tri hon trong khi van hoat dong duéi gi6i han thiét ké. Tir 16p distribution layer tré 1én, luu luwong duoc két hop lai va dinh huéng st dung thiét k&€ MPLS-based Metro Ethernet. SDH-based Ethernet MANs Mot mang Ethernet MAN dwa SDH
thuong duoc ding nhw mét bude trung gian chuyén tiép tir moét mang truyén théng, mang dua trén ky thuat phan thoi gian, 1én mét mang hién dai (nhw mang Ethernet). Trong mé hinh nay, ha tang SDH hién tai dugc st dung d€ van chuyén céc két n6i Ethernet téc do cao. Ul di€ém chinh ctia né 1a mitc d9 tin cay cao, sy hoan thién théng qua s dung co
ché bao vé SDH quéc gia. O khia canh khac, mang SDH-based Ethernet MAN thuong méc tién hon do gia thanh lién quan dén thiét bi SDH/DWDM ma céc thiét bi nay can thiét cho viéc trién khai. Ky thuat phan luéng ciing cé khuynh huéng rat han ché. Céc thiét ké lai gira viéc str dung chuyén mach Ethernet thong thuong tai cdc bién cua vong ring
SDH 16i lam gidm nhe van dé nay, thiét ké lai cho phép nhiéu kiém soat mau luu lwong va cling gidm gia thanh. MPLS-based Ethernet MANs M6t mang MPLS based Metro Ethernet st dung mo6t MPLS trong mang cung cdp dich vu. Thué bao sé c6 mot giao ti€p Ethernet trén cap déng (100BASE-TX) hodc cép quang (100BASE-FX). Goéi tin Ethernet cua
khéach hang duoc truyén qua mang MPLS va mang cung cap dich vu cling dung Ethernet nhw 1a ki thuét co s& chuyén dén MPLS. Vi vy mang truyén tir Ethernet qua MPLS dén Ethernet. O day, b4o hiéu Label Distribution Protocol (LDP) duoc sit dung nhuw bao hiéu site to site cho inner label (VC label) va Resource reSerVation Protocol-Traffic
Engineering (RSVP-TE) duogc st dung nhuw bdo hiéu mang. M6t trong co ché khéi phuc st dung trén mang MPLS based Metro Ethernet la Fast ReRoute-FRR (MPLS local protection) Uu diém chinh clla mang MPLS-based Metro Ethernet so v6i pure Ethernet la: » Kha nang mé rong: mang pure Ethernet MAN bi gi6i han t6i da 4.096 VLAN cho toan bd
mang, khi st dung MPLS, Ethernet VLANSs chi c¢6 y nghia nhw mang néi b6 (giéng Frame Relay PVC). Kha ndng md rong ciing dwoc xem xét doi véi dia chi MAC, d6i véi mang pure Ethernet MAN tat ca dia chi MAC duoc chia sé trong mang, trong khi d6 & pham vi MPLS thi dia chi MAC chi ¢é y nghia trong mang néi bd. « Kha ndng phuc héi: kha nang
phuc hoi mang pure Ethernet dua vao STP hoac RSTP (30 dén 1 gidy) trong khi mang MPLS-based MAN st dung co ché dua vao MPLS (vd MPLS Fast Reroute) dé phuc héi trong thoi gian 50 msecs. * Ho6i tu Multiprotocol: v6i chudn ATM VLL, FR VLL, etc, mdt mang MPLS-based Metro Ethernet c6 thé quay vong khong chi luu lwong IP/Ethernet ma
con bat cir luu lwong vao nao tir mang khach hang hodc cdc mang truy nhap khac. « End to End OAM: mang MPLS-based MAN cung cap mot bd cdng cu stra chita va cong cu quan ly diéu hanh OAM ma céc céng cu nay tang cuong cho kha nang stra chita hiéu qua va chén doan sy c6 mang cho céc nha cung cap. Dién dan Metro Ethernet Forum (MEF)
da dinh nghia hai loai dich vu c6 thé dua vao mang Metro Ethernet: ¢ Ki€u dich vu Ethernet Line (E-Line): Ki€u nay dua trén mot két ndi Ethernet 4o diém-dén-diém (point-to-point Ethernet Virtual Connection). Cé hai loai hinh cho kiéu dich vu nay: - Pudng truyén Ethernet riéng (Ethernet Private Line - EPL): Day 1a m6t phuong phép trién khai dich vu
Ethernet rat don gian vé6i do tré khung (frame delay), sw bién déi trong thoi gian tré (frame delay variation) va ty 1é that thoat khung & mitc thap. - Puong truyén Ethernet riéng ao (Ethernet Virtual Private Line - EVPL): Phuong phép nay twong tw nhw EPL nhung cho phép ghép nhiéu kénh dich vy, nghia Ia ghép nhiéu mang 4o lai véi nhau, trén mot
céng vat ly két néi may tinh clia nguoi st dung v6i hé théng mang. Tém lai, mét E-Line Service c6 thé duoc dung dé€ xay dung nhiing dich vu twong tw nhw Frame Relay (mdt dich vu truyén dit liéu trén mang dién rong dung céng nghé chuyén mach khung) hay thué kénh riéng (leased line), nhung cé bang thong Ethernet va viéc két néi tot hon nhiéu. »
Kiéu dich vu Ethernet LAN (E-LAN): Ki€u nay duwa trén mot két néi Ethernet 4o da diém-dén-da diém (multipoint-to-multipoint Ethernet Virtual Connection). Dich vu nay lam cho MAN trong giéng nhw mét mang LAN &o. Tuy nhién, céc t8 chitrc thanh vién cia MEF Ung dung hai loai dich vu néi trén vao céc sdn phém riéng clia ho dudi nhiéu tén goi khéac
nhau. Vi du nhu, Cisco dua ra céac dich vu Ethernet Relay Service (ERS) va Ethernet Wire Service (EWS) cho loai E-Line; Ethernet Relay Multipoint Service (ERMS) va Ethernet Multipoint Service (EMS) cho loai E-LAN. Ngoai ra, cac dich vu truy nhap khac nhau cé thé duwoc cung cap véi Metro Ethernet bao gém: truy cap Internet téc dd cao va truy
cap IP/VPN. C6 nhiéu nha cung cap thiét bi cho viéc trién khai Metro Ethernet nhu Alcatel-Lucent, DATACOM, Ericsson, C-COR, Cisco, Ethos Networks, Extreme Networks, Foundry Networks, Huawei, Nortel Networks, Tellabs, ZTE, Alcatel... Cac gidi phap phdn mém cho thiét bi duoc cung cap béi IP Infusion. Vao thang 6/2002, HKBN da xay dung
mot mang Metro Ethernet IP trén thé gi6i, phuc vu 1,2 triéu ho gia dinh. Vao cuéi thang 9/2007 Verizon Business théng bdo rang ho da cung cap mét gidi phap Metro Ethernet xuyén chau A- Thai Binh Dwong bao gém Uc, Singapore, Nhat va Héng Kéng st dung thiét bi Nortel. Mang MPLS Based Metro Ethernet s& hitu tw nhan phat trién nhat va lon
nhat chiu Phi la & Kenya. Vwon t6i hon 5000 coéng ty, Kenya Data Networks dang cung cap dich vu dau cudi toc d6 cao st dung thiét bi truy nhap Siemens va mang 16i Alcatel. KDN bay gi¢ dang khéi dong dy én FTTH va ¢ y dinh phuc vu hon 100.000 toa nha ¢ BPéng Phi trong 3 nam dén. O Viét Nam, cac hdng Nortel va Cisco da giéi thiéu nhiéu san
phé&m, dich vu tng dung MAN Ethernet. Buu dién Thanh phé H6 Chi Minh cling dang trién khai dich vu bang théng rong trén nén dich vu Ethernet véi khach hang dau tién la UBND Thanh phé H6 Chi Minh. C4c tng dung cua Ethernet MAN MAN Ethernet dang dugc trién khai trén toan cau dé hé tro nhiéu loai tmg dung va dich vu thudc thé hé mang
ké tiép (Next Generation Network - NGN). Duéi day la mét sé img dung tiéu biéu. 1. Dich vu cho doanh nghiép P6i v6i khach hang la cdc doanh nghiép, viéc cung cap cac dich vu va phuong thirc két néi téc dd cao va 6n dinh la rat quan trong vi nhitng khach hang nay can st dung rat nhiéu bang théng cho céac hoat dong mang ctia ho. N6 ciing phai
tuong thich véi hé théng mang LAN hién hitu cia doanh nghiép. MAN Ethernet cé thé théa man nhiing nhu cdu méi clia doanh nghiép nhu: két néi cic doanh nghiép véi nhau, két néi doanh nghiép véi khach hang va nha cung cap; thiét 1ap mang riéng 4o0; cung cap céc dich vu da truyén théng bang théng réng; va hé tro cac dich vu ghép kénh phan
chia theo thoi gian (Time Division Multiplexing - TDM). 2. Dich vu Triple Play cho nguoi st dung ¢4 nhan Nhu cau vé thong tin, giai tri cia nguoi stt dung cd nhan ngay cang tang da khién dich vu Triple Play - truyén tai dit liéu, thoai va phim anh trén mot mang IP véi chat lwong cao - tré thanh moét trong nhitng dich vu ma cédc nha cung cdp can phai
trién khai d€ duy tri thi truong da dang nay. MAN Ethernet dang & tw thé san sang théa man nhitng nhu cau nay cua nguoi st dung ca nhan. Khi cc dich vu cho doanh nghiép duoc trién khai trong MEN ngay cang dat dugc nhiéu thanh céng, viéc truy cap clia nguoi st dung cé nhan vao moi dich vu Ethernet bang théng rong cling sé duoc cai thién
dang ké. 3. Dich vu di dong Sw tham nhap cta dién thoai di ddng dang dat dén micc bdo hoa & mot s6 vung trén thé gidi va su gia tang canh tranh trong linh viuc nay da khién cdc nha diéu hanh mang di dong phai lam sao giam chi phi diéu hanh nhung van bdo dam dép Umg cac nhu cau vé dich vu da dang, bang théng rong, chat lwong cao clia ngudi
tiéu dung. MAN Ethernet la mét trong nhiing giai phap thich hop cho ho. N6 la mét sy lwa chon phu hop cho khu vuc d6 thi trong xu huéng tat yéu cua qua trinh phat trién co s& ha tang vién thong dwa trén NGN. Nhiéu nha diéu hanh dang c6 ké hoach trién khai gidi phép nay & nhimg khu vuc dé thi, noi da c6 nhitng hé théng truy cap Ethernet. Poc
thém Halabi, Sam (2003). Metro Ethernet. Cisco Press. ISBN 1-58705-096-X Tham khao Lién két ngoai VPLS.ORG MEF The Challenges of Ethernet Access Luu trir 2008-10-14 tai Wayback Machine L&y tur “
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