
TAP CHi KHOA HOC VA CONG NGHE Tap 47, s6 6,2009 Tr. 1-12 

NGHIEN CU'U, PHAN TICH VA DANH GIA MOT SO 

DICH VU TRIEN KHAI TREN MANG MAN-E TAI BAC NINH 

P H A N B. MANG MAN-E VA K^T QUA TRI^N KHAI DjCH VU 

NGUYEN DINH XUAN, HOANG MINH 

1. GlOfI THIEU 

Mue tieu tiep can cuoi cung cua mang the he sau (NGN) toan cau la dap trng doi hoi 
" i any" (any time, any where, any form). Tuy nhien, mat bang chung ve "kinh te, xa hpi" khac 
nhau dan den su phat trien den dich cuoi cua NGN dien ra khong dong deu giiia cac vung, mien 
lanh tho va giu'a cac quoc gia. Tren ca sd ve ha tang vien thong, nhu cau djch vu vien thong 
cung nhu nang luc tai chinh cua minh. Hoi dong quan trj Tong cong ty Buu chinh Vien thong 
Viet Nam (nay la Tap doan Buu chi'nh Vien thong Viet Nam, VNPT) da dinh huong t l chiic 
mang viln thong din nam 2010 va den 2020 (quylt djnh 393QD/ VT/HDQT). Trong do, tap 
trung xay dung mot ca sd ha tang hpi tu (cung cap cac dich vu so lieu, thoai, da djch vu, ...) tren 
mpt mang duy nhat (sii' dung cong nghe chuyen mach goi) tren mang xuang song (nhu trinh bay 
trong phan A), vdi cau true phan Idp theo chu'c nang, sii' dung rpng rai cac giao dien md API de 
kien tao cac dich vu ma khong phu thuoc nhieu vao cac nha cung cap thiet bi va khai thae mang 
[1 -3 ] . 

Hien nay VNPT tap trung xay dung mang npi vimg, npi hat va mang dien rpng (MAN) tai 
cac do thi va thanh pho (noi can thiet dau tu xay dung, to chtrc lai de dap ung nhu cau da dang 
hoa dich vu, dua djch vu den gan vdi khach hang hon, dam bao viec ket noi vdi khach hang 
"mpi nai, mpi Itic, mpi giao dien") [ 4 - 7 ] . Tuy, xay dung mang MAN nham mue tieu hpi tu cac 
loai hinh dich vu (du' lieu, tieng noi, truyen hinh,...) truyen tai tren cung mpt ca sd ha tang mang 
vdi dudng true co dung lupng kha ldn, dap ung nhu cau truyen tai luu lugng gia tang [8, 9, 12]. 
Nhung, phan Idn cac mang MAN da dugc xay dung tren ca sd cac giai phap tren he thing 
truyen dan SONET/SDH vdi cac cau true mang dae thu -Ring, hieu qua th4p dii vdi s i lieu dang 
goi, khong co cac chtic nang quan li bang thong mem deo nen hieu suat sir dung bang thong 
khong cao va kho trien khai mpt so chtrc nang dinh tuyen cting nhu mpt so dich vu ca sd dupc 
kien tao trong cong nghe chuyen mach goi [10 - 12]. Mpt giai phap cong nghe mang dien hinh 
hien nay la xay dung mang MAN the he mdi dua tren cong nghe Ethernet goi la mang MAN-E 
[13,14]. 

Mang MAN-E thuc hien chuc nang thu gom luu lupng va dap trng nhu cau truyin tai luu 
lugng cho cac thiet bj mang truy nhap (IP DSLAM, MSAN), co kha nang cung cap ket nii truy 
nhap Ethernet (FE/GE) tdi khach hang de chuyen tai luu lugng trong npi tinh, ding thdi kit nii 
len mang true IP/MPLS NGN de chuyen luu lugng di lien tinh, di quoc tl . Vai tro va vj tri cua 
mang MAN-E trong mo hinh tong the ctia mang NGN dugc minh hpa nhu trong hinh I-1 dudi 
day. 
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Hinh I-l. Vai tro va vi tri ciia mang MAN-E trong mang NGN 

Trong mang MAN-E thuong sti dung cac thiet bj dang chuyen mach Ethernet song mang 
(Carrier Ethernet Switch, CES) tai trung tam thanh pho, trung tam huyen va khu vuc trpng diem 
tao thanh mang chuyen tai Ethernet/IP. Ket noi gitia cac thiet bj CES dang hinh sao, ring hoac 
dau noi tiep, str dung cac loai cong ket noi n x I Gbps hoac n x 10 Gbps. 

Trong bai nay, viec trien khai mang MAN-E cu the trong qua trinh NGN cua VNPT tai Bac 
Ninh dupc trinh bay lam ca sd de xuat cac djch vu trien khai tren MAN-E do. Sau do la nhung 
ket qua, so lieu do ludng minh chu'ng ve kha nang hien thuc hoa cac djch vu tren MAN-E. 

2. MANG MAN-E TAI VIEN THONG BAC NINH 

Tinh BSc Ninh tach ttr tinh Ha Bac cu nam 1997, vdi vj tri dja If thuan lgi (sat Thu do Ha 
Npi), CO nhieu khu cong nghiep, lang nghe nen nhu cau ve dich vu vien thong ngay cang tang, 
nh4t la cac djch vu bang rpng, djch vu yeu cau dudng truyen toe dp cao. Viec trien khai NGN 
ctia Vien thong Bac Ninh dupc thuc hien theo cac nguyen tac va quy trinh ting thi ctia VNPT, 
CO chu y tdi nhtrng dae thu cu the. Mpt vai nguyen tac cu the doi vdi BSc Ninh: (i). Khong md 
rpng cac thiet bj chuyen mach kenh ma dau tu cac tram da truy nhap (MSAN, TAM) dl phuc vu 
nhu cau phat trien cac djch vu truyen thong (thoai. Fax, ADSL), co thi diu true tilp vao mang 
NGN ma khong phai dau tu lai. (ii). Xay dung mang MAN-E [2] theo lp trinh chung cua VNPT 
de truyen tai cac djch vu toe dp cao, bang thong rpng va thu gom luu lugng rli chuyin len mang 
duong true. 

C4u tnic MAN-E tai BSc Ninh mo ta trong hinh II-1, gIm 1 vong chi'nh (Ring Core) va 5 
vong truy nhap (Ring Access), cac thiet bj truy nhap (CES) d cac vong Ring Access dupc nii 
vdi cac CES d Ring Core, qua do dau len mang dudng true. Mang MAN-E co 13 tram CES 
(100% trung tam cac huyen thj, thanh phi dugc I5p thilt bi CES) dam bao cung c4p dich vu cho 
37.454 cing ADSL2+, 260 cing SHDSL, 372 cing VDSL2 va 372 cing Ethernet. 
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Hinh II-l. Cau true tong the mang MAN-E tai Vien thong Bac Ninh 

Den 2010, mang MAN-E tai Bac Ninh gom 02 Core CES va 11 Access CES. Nang luc cua 
thiet bi Core dat toe dp chuyen mach (Switching) den 90 Gbps va toe dp truyen ( Forwarding) 
den 60 Mpps. Nang lire ctia thiet bi Access dat toe dp chuyen mach den 24 Gbps va truyen den 16 
Mpps. So lieu chi tiet ve cau hinh mang MAN-E tai Bac Ninh dugc cu the nhu trong bang II-1. 

3. DANH GIA CAC DICH VU TRIEN KHAI TREN MANG MAN-E BAC NINH 

3.1. Cac djch vu trien khai tren MAN-E [2, 3] 

Cac dich vu trien khai tren MAN-E co uu diem noi bat ve tinh than thien vdi khach hang 
(de str dung, linh boat va hieu qua cao). Djch vu ca ban gom: Dich vu diem-diem gpi la E-LINE 
(ket noi giua hai giao dien ngudi sti' dung va mang, UNI); Djch vu da diem-da diem gpi la 
E-LAN (ket noi hai hay nhieu UNI vdi nhau, du' lieu ttr mot UNI tdi nhilu UNI khac). Cac UNI 
trong djch vu nay dugc ket noi tdi mpt mang Ethernet ao (Ethernet Virtual Circuit, EVC) da 
diem nham xac dinh quan li ctia EVC doi vdi UNI (khi them UNI mdi thi chi can tao lien kit tdi 
EVC da diem da co); Djch vu diem-da diem gpi la E-TREE (ket noi Ethernet ao theo MEF 
10.1), CO mpt diem goc de chuyen thong tin qua lai tdi nhieu diem "la". Cac djch vu cu thi tuang 
trng vdi MAN-E dugc mo ta trong bang II-2. 



Bdng II-l. Sl lieu chi tilt vl cau hinh mang MAN-E tai Bac Ninh 
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Bdng II-2. Cac djch vu ctia mang MAN-E 

Dich vu Metro Ethernet Dich vu gid tri gia tang 

E-LINE Truy nhap Internet; 
Truy nhap VPN kit nii diem diem, khons cdn hoc dia chi MAC: 
Thoai, dir lieu, ... 

E-LAN - Truy nhap Internet; 
- Truy nh|p trung tam dii lieu VPN kit nii da dilm da dilm. phdi 
hoc vd biet dia chi Mac cita nhau (Cac router duy tri bang Mac va 
xii li thong tin nay, nhung moi san pham co thi bi ban chl sl lupng 
dja chi MAC, vi du Huawei NE40E - 128 K MAC); 
- Video On Demand (VOD), HSI, Voice, ... 

E-TREE - Truy nhap Internet 

- Truy nhap trung tam du lieu VPN kit nii dilm da dilm, tdp trung 
nhieu diedns truyen diem diim theo md hinh hub spoke (cac diem 
khong trao doi dCr lieu qua nhau ma chi trao dii den node chu); 
-Data, HIS ... 



3.2. Danh gia dich vu triln khai tren mang MAN-E tai Vien thong Bac Ninh [2, 13, 14] 

3.2.1. Dich vu E-LINE 

Sa do thilt lap mang phuc vu viec do kiem danh gia dich vu E-Line dugc mo ta trong hinh 
II-2. 
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Hinh II-2. So do mang thiet lap phuc vu viec do kiem danh gia dich vu E-LINE 

Djch vu E-LINE diem diem giri thong tin tir cong 3/0/0 cua Router BNHOOYPG den cong 
nhan 1/0/11 ciia router BNH03SHA. SMB (thiet bi mo phong tao luong du lieu) phat 100 luong 
du' lieu day vao cong G3/0/0, sau qua MAN-E den cong I/O/l I roi vao cong nhan cua SMB. Cac 
ket qua thu dupc nhu do thj trong hinh II-3 va II-4 vdi cac budc thuc hien lan lupt nhu sau. 

1). Cau hinh router UPE3 va UPE2 nhu nhung router bien; 

2). Cau hinh chi'nh xac cac giao dien theo cau trtic mang cho trudc; 

3). Kich hoat giao thuc djnh tuyen trong IGB dua tren ket noi mang co trudc; 

4). Kich boat giao thu'c djnh tuyen nhan (Label distributed protocol, LDP) den router hang 
xom, thiet lap giao thiic dinh tuyen nhan LDP, giao thuc chpn dudng (Label switching path, 
LSP); 

5). Kich hoat chuc nang MPLS VPN lop 2 tren cac PE, tao 100 kit nii dilm-dilm MPLS 
L2 VPN, tao 100 cap ket noi tren UPE3 va UPE2 vao 100 dudng noi ao (Virtual Leased Line); 

6). SMB I va SMB2 gia lap 100 dudng ket noi ao, moi cap dudng ket noi ao phat I dudng 
du' lieu ldp 2; 

7). Kiem chtrng cac tham so djch vu nhu dp mat goi, tre. Hien thj ket qua; 

8). Kiem chtrng nang luc ctia Mane chang ban nhu toe dp va str dung bp nhd. Hien thi ket 
qua. 

3.2.2. Dich vii E-LAN 

Sa do thiet lap mang phuc vu do kiem danh gia djch vu E-LAN dugc mo ta nhu trong hinh 
II-5. Trong do, ket noi djch vu E-LAN da diem-da diem ttr cong 4/0/0, 3/0/0 Router 
BNHOOTDU den I/O/, 1/0/3 router BNHOOSHA; 1/0/1, I/O/I I router BNH03SHA; 3/0/0, 4/0/0 



router BNHOOYPG. SMB (thiet bj tao lulng dir lieu) phat 100 luong vao 3/0/OBNHOOTDU, 
3/0/OBNHOOYPG, 1/0/11 router BNH03SHA sau qua MAN E trao dii du lieu vdi nhau. Cac 
budc thuc hien nhu sau. 

I). Cau hinh router UPE3 va UPE2 nhu nhung router bien; 

2). Cau hinh chinh xac cac giao dien theo cau true cho trudc ctia mang; 

3). Kich boat giao thtrc djnh tuyln trong IGB dua tren ket noi mang co trudc; 

4). Kich boat giao thu'c djnh tuyen nhan (Label distributed protocol, LDP) den router hang 
xom, thiet lap giao thuc djnh tuyln nhan LDP, giao thtrc chpn dudng (Label Switching Path, 
LSP); 

5). Kich boat chuc nang MPLS VPN lop 2 tren PES, tao 100 kit nii dilm-dilm MPLS L2 
VPN, va tao 100 cap kit nii tren UPE3 va UPE2 ghep vao 100 dudng nil ao (Virtual Leased 
Line); 

6). C4u hinh giao dien kit nii tdi cac PC tren cac Router bien, PCI den PC2 va PC3. Ket 
qua dugc hien thj; 

7). Tao 100 dudng chuyin mach kit nii ao (Virtual Switch Instance, VSI) d Idp thu' 2 tren 
router UPEl va UPE3, tao 100 cap thue bao tren UPEI, UPE3 gan vao 100 VSI; 

8). Ket nii SMB I, SMB2 tdi UPEI va UPE3. SMBl va SMB2 mo phong 100 cap thilt bj 
dSu culi (CE) va moi cap phat ra 1 luong dir lieu d ldp 2 trong mang E-LAN; 

9). Kiem chung cac tham so dich vu nhu dp mat goi, tre. Hien thj ket qua; 

10). Kiem chu'ng kha nang ctia Mane nhu toe dp va bp nhd. Hien thj ket qua. 

Ket qua dugc bieu dien d cac do thi trong hinh II-6 va II-7. 
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Hinh II-3. D6 thj bi6u dien ti le mit goi theo kich thuac Frame (djch vu E-LINE) 
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Hinh II-4. Cue dai Latency theo kich thuac Frame (djch vu E-LINE) 
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Hinh II-5. So do thiet lap phue vu viee do kiem danh gia djch vu E-LAN 
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Hinh II-6. Do thi bieu dien ti le mk goi theo kich thuac Frame (djch vu E-LAN) 



3.2.3. Dich vu E-TREE 

Sa do thiet lap mang phuc vu do kiem danh gia djch vu E-TREE mo ta nhu hinh II-8. 
Trong do, kit nil djch vu dilm da-dilm ttr cing l/O/I router BNHOOSHA din cac router 
BNHOOTDU, BNHOOYPG. SMB tao 100 lulng du lieu giri din cac router, router BNHOOSHA 
trao dii du lieu vdi BNHOOTDU, BNHOOYPG. Trong trudng hpp nay BNHOOTDU va 
BNHOOYPG khong trao doi dugc dii lieu cho nhau. 

Cac budc thuc hien lan lugt nhu sau. 

I). Cau hinh mpt ket noi E-Tree kieu mo hinh chu td mang djch vu rieng ao (Virtual Private 
Lan Service, VPLS), trong do Route PE-AGGI la nod hub, UPEI va UPE2 la hai hang xom; 

2). Tao 100 dudng kieu ket noi ao (Virtual Switch Instance, VSI) d ldp thii 2 tren router 
UPEI vaUPE3,tao 100 cap thue bao tren UPEI, UPE3 gan vao 100 VSI; 

3). Kit nii SMBs tdi UPEI, UPE2 va PE-AGGI (SMBs mo phong cac thilt bi dau culi, 
mii SMB tao 100 kit nii); 

4). Cac SMB tao cac luong dir lieu hai chieu ldp 2 qua E-Tree, 50 hudng dir lieu gitra 
SMBl va SMB3, 50 giua SMB2 va SMB3. 50 giira SMB I va SMB2; 

5). Kiem tra viec nhan luu lugng cua SMB, va hien thj ket qua; 

6). Kiem chiing cac tham so djch vu nhu dp mat goi, tre. Hien thj ket qua; 

7). Kiem chiing nang lire cua Mane nhu toe dp va bp nhd. Hien thi ket qua. 

Ket qua thu dugc co do thj trong cac hinh II-9 va 11-10. 
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Hinh II-9. Do thj ti le mat goi theo kich thuac Frame (djch vu E-TREE) 
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Hinh 11-10. Cue dai Latency theo kieh thuac Frame (djch vu E-TREE) 

3.2.4. Nhgn xet ve cdc dich vii MAN-E trien khai thie nghiem 

So sanh vdi cac gia tri do ludng theo tieu chuan ITU ap dung doi vdi cac djch vu MAN, kit 
qua do thuc te cua cac djch vu MAN-E trien khai tai Bac Ninh (bieu dl trong hinh II-3, II-4 dii 
vdi MAN-LINE; trong hinh II-6, II-7 dii vdi MAN-LAN; trong hinh II-9, 11-10 doi vdi MAN-
TREE) cho thay tat ca cac dich vu MAN-E trien khai thti' nghiem diu dap trng cac yeu cm ky 
thuat nhin tti' phuo'ng dien xac suat ton thk goi tin (ti le mat goi tin) ciing nhu dp tri toi da cho 
phep. 

Cac bieu do ve ti le mat goi tin (xac suat ton that goi tin) cua djch vu (hinh II-3 dii vdi 
MAN-LINE, hinh II-6 dii vdi MAN-LAN, hinh II-9 doi vdi MAN-TREE) co hinh dang, gia trj 
rat gan nhau va deu ciing co xu the tiem can tdi gia trj yeu chu khi kich thudc frame tang len cao 
hon 2500Bytes. Dieu nay co nghTa la doi vdi yeu cau ve xac suat tin th4t goi tin, khi kfch thudc 
frame nho ho'n 2000Bytes thi mpt so lugng 16-n ban cac dich vu co the triln khai so vdi MAN. 

Cac bilu dl trong tru'dng hpp dp tre tii da cho phep cua cac djch vu (hinh II-4 dii vdi 
MAN-LINE, hinh II-7 dii vdi MAN-LAN, hinh 11-10 doi vdi MAN-TREE) cung co hinh dang 
va gia tri rat gan nhau nhung khong thay xu the tiem can giua gia trj do ludng thuc tl vdi gia trj 
yeu cau. Dieu nay chi co the giai thich rang nang luc ctia mang thti' nghiem (tic dp dap u'ng ctia 
cac thiet bj, bang thong hieu dung, v.v...) qua Ion so vdi yeu cSu thtr nghiem theo hai nghTa. Thtr 
nhat, mang cho phep trien khai so lupng cac djch vu Idn ho'n so vdi yeu cau thti' nghiem; nghTa la 
nlu lay gia trj do ludng tieu chuan ITU doi vdi cac djch vu triln khai tren MAN thi MAN-E cho 
phep so lupng Idn ban cac djch vu truyin thong. Thtr hai, dii vdi cac djch vu MAN-E triln khai 
tren mang NGN co the phai xac djnh nhu'ng dieu kien kilm nghiem, gia trj do ludng ITU mdi 
(them vao) so vdi cac djch vu MAN-E. 
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4. KET LUAN 

Cho den nay, viec triln khai mang NGN tai vien thong Bac Ninh dang theo dung tien dp, lp 
trinh ctia VNPT de ra. Sau khi hoan tat viec trien khai mang MAN-E, nhieu djch vu mdi, toe dp 
cao, djch vu bang rpng nhAt la cac mang rieng ao, djch vu IPTV dugc cung cap cho khach hang. 

Qua kiem tra danh gia cac dich vu trien khai tren mang MAN-E deu dap ung dupc cac chi 
tieu ky thuat dat ra. Day la ket qua quan trpng phuc vu viec trien khai mang MAN-E tren pham 
vi toan quoc noi chung. 

Ngoai phat hien mdi thong qua cac ket qua do luong thuc tien tren cac djch vu MAN-E 
trien khai thi su chuyen djch cong nghe tCi' lien ket ky thuat giu'a 3 ITnh vuc Vien thong, Tinh 
toan va Dieu khien (Communication, Computation and Control) gpi tat la 3C sang tich hop 
chting (C") dang la thach thu'c rat Idn doi vdi ITnh vuc Dien ttr - Tin hpc - Vien thong cua Viet 
Nam nhin tren mpi phuang dien ttr djch vu, cong nghiep, dao tao den quan li dieu hanh. Nhung, 
nhin tu' phuang dien trien khai, khai thae mang vien thong the he mdi NGN cua Viet Nam ma 
noi thi con nhieu chti de lien quan den doi tupng nghien cuu thuoc ITnh vuc Dien tu - Tin hpc -
Vien thong. 
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SUIVIIVIARY 

ON EVALUATION OF DIFFERENT SERVICES 

ON MAN-E NETWORK BY BAC NINH DIVISION: A CASE STUDY 

The paper with the above entitled consists of two main parts, A and B. In the previous 
article "NGN of Vietnamese Posts and Telecommunication" (NGN of VNPT), different results 
are reported w.r.t developing NGN of VNPT on the basis of existent telecommunication network 
of VNPT by a suitable change from classically electronic switch with Time Division Multiplexer 
(TDM) to the Internet Protocol Packed Electronic Switch (MPLS/IP) in two steps. 

In the first paragraph of part A, different principles and criteria were reported for 
developing NGN w.r.t conditions of VNPT so that (i). Existed network and the next one are 
simultaneously working together and (ii). NGN is to be opened for carrying out different further 
developments. All these require different stepwise methods of changing from basically TDM to 
MPLS/IP for readily moving from wide area network (MAN) to MAN-E. Second paragraph of 
the article was for different proposals in details w.r.t the second step of developing the NGN of 
VNPT. The last paragraph was for conclusions and directions for dealing with shortcoming of 
MAN by MAN-E which would be the issues in the coming article (part B). 

This paper, part B, consists of 4 paragraphs. In the first paragraph, a brief on different 
shortcoming of MAN in NGN, a introduction in brief on the roles of a modern MAN known as 
MAN-E to overcome the mentioned shortcoming of MAN the in NGN are addressed. The 
second one is for the introduction of Bac Ninh's MAN-E network on general structure, on 
specified data also at the whole located nodes (bandwidths, ring loops, users, etc.). The third one 
is for reporting on the estimation of different known MAN-E services, i.e. point to point 
(E-LINE), multipoint to multipoint (E-LAN) and point to multipoint (E-TREE) services. For 
each service, a diagram scheme for collecting data, stepwise measurement procedure are 
established and two plots w.r.t the packet loss and maximum latency vs. frame size are obtained. 
From the experimental data, the most important conclusions drawn are: (i). All trailed services 
are satisfied the renuirements of technical specifications on both, packet loss and maximum 
latency; (ii). With the frame size smaller than 2000 bytes, MAN-E can provide a larger number 
of services than that of MAN from the packet loss point of view; (iii). However, the (ii) 
conclusion is not happened to be from the maximum latency view point which demands for 
further investigations including some different criteria to be set up w.r.t the ITU 
recommendations for MAN services. The fourth part of the article is for different remarks and 
conclusions w.r.t the development of NGN of VNPT in the trend of technology transferring from 
aligned 3C fields (communication, computation. Control) to integration of those in C^*. 

Dia chi: Nhgn bdi ngdy 22 thdng 3 ndm 2009 

Hpc vien Cong nghe Buu chinh Vien thong. 
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