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MO PAU
1.Tinh cip thiét caa deé tai.

Cung Wi xu huéng phat trén cong ngh va mang vién théng
trén tké giéi, hién nays Viét Nam nhéu doanh ngléip khai thac \dn
théngda vadang trén khai mnh ng céng ngé mang MEN nhiim
tao ra tém luc to bn, di stc canh tranh ¢ chit luong, gia @ vada
dang hda céac lg hinh dch wi. Tuy nhién, u tric va nguyénit
hoat dong aia mang MEN kh&c xa sodi mang PSTN trugn thing
nénda dat ra nhéu thach tikc msi ddi voi cac nha khai thaciiog
nhu cac nha gan tri mang.

Déi voi mot hé thdng thdng tin néi chung hayéthéng mang
vién thdng noi riéng thi yéuaa dam bao chit lugng dch wi va quin
ly bang théng trén ang IP ludn ludn 1a 4n dé cip thiét. Pat biét van
dé phan chia tai nguyériibg thong trén ang dé dam bao nhiéu dich
vu trén clng rat mang hait dong mdt cach ét nhit. Vi vay, viéc
nguy&n @u chit luong dch w va quin Iy bing théng la gn dé cap
thiét, doi hoi phai c6 @ sv khoa ke viing chic lam tén dé tham
khao khi trién khai, thét lap thém dch w mai trén mang MEN dia
cac nha cungap dich w.

2. Muc dich nghién aru

Nghién @u chit lugng dch w va qun ly bang théng trén
mang MEN dra trén K thuat QoS va Iy thugt vé luu luong nkam
tién dén xay drng thé hé mang hi tu da dch w.
3.Poi twgng va pham vi nghién airu

Nghién cu kién tric ming, cong ngé mang MEN, chit luong
da dch trén mang MEN, cac tiéu chin quc ¥ lién quandén cac
chinh sach nh QoS va gan ly bang théng trén mng MEN dé dam
bao chit lugng dch w ma ta mong mbn.
4.Phwong phéap nghién &u

- Thu thap, phan tich céac taidii va thong tin lién quadén dé tai
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- Thu thip & liéu thuc € khi trién khai cac éth w trén mang
MEN

- Xay dung mé hinh, #in hanh md pbng va kém tra Kt qua
bang pHin mém
5. Y nghia thuc tién cia dé tai

Trong diéu kién bung ©® luu lwong nhr hién nay thi nghién
ciru chat lugng dich wi va quin ly bang théng trong ang da dch w
s& gip cho éi vu héa véc ar dung dung frong dudng truyén cac
thiét bi hién c6 ma dn dam bao dugc chit lugng dch w, tiét kién
duoc chi phidau tr va tén t6i xay dung kién tric mang hi tu da
dich w.
6. Két cau luan van
Két cau luan van ¢gom 5 chrong
Churong 1: TONG QUAN KIEN TRUC MANG MEN
Chuong 2: CHAT LUONG DICH VU TREN MANG MEN
Chuong 3 QUAN LY BANG THONG MANG MEN
Chuwong 4 THUC HIEN QoS VA QUAN LY BANG THONG CHO
CAC ICH VU TREN MANG MEN VNPTDA NANG
Chuong 5 XAY DUNG MO HINH MANG MEN VA THUC
HEN QoS CHOPA DICH VU TREN MANG MEN
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Chwong . TONG QUAN KI EN TRUC MANG MEN - LAN Video/Video Training
1.1. Gioi thiéu chwong - Streaming Media ...
1.2. Tong quan W cong nglé va xu heéng phat trién mang MEN 1.2.4.Xu heéng phaét trién cong nghg varng dung aia meng MEN
1.2.1. Gisi thigu chung ¢ mang MEN 1.2.5. Kén tric mgng MEN
Mang MEN thrc hién chrc nang thu gomiu leong vadaping - L6p truyén i dich w
nhu du truyén tai luu lugng cho céac tiét bi mang truy nkp (IP - L6p dich wi Ethernet
DSLAM, MSAN). Mang MEN cé kf nang cung ép két ndi truy - Lép dich wi tng ding
nhap Ethernet (FE/GEXt khach hangté chuyén tai luu lugng trong - Cacdiém tham chdu
ndi vaing, ddng thoi két ndi 1én mang tuc IP/MPLS NGNdé chuyén 1.3. Céc dch va trén mang MEN
luu luong di lién ving vadi quéc . 1.3.1. Wng quan \é dich wu trén MEN

Softswitch cung dp 1.3.1.1. G#i thiéu chung ¥ dich w mgng MEN

Mang truc IP/MPLS s H
céac tinh ang thai

chung cho céacidh w

A

TG/IAG/SG

Customer User Network User Metwork Customer
Edge Interface Interface Edge

(CE) UM (R (CE)
\ J- Metro l ./
Ethernet
MNetwork

Service
Antributes

Hinh 1.5. M6 hinh@h w mang MEN
fthéfnet __ 1.3.1.2. Céac lu dich w trén nung MEN
ey [ E-LINE, E-LAN va E-TREE

Hinh 1.1 Md hinhdng quan mang MEN 1.3.2. Cac feh w trén mang MEN
1.3.2.1. Dch w E-LINE

1.2.2.Panh gia \é cong ngté Metro Ethernet 1.3.2.2. Och w E-LAN
- Tinh & sr dung 1.3.2.3. Dch w E-TREE
- Hiéu qua vé chi phi 1.3.3. Céc thdc tinh aia dich vu trén MEN
- Tinh linh hat 1.3.3.1. Thdc tinh giao dén wit ly
- Tinh chén hoa 1.3.3.2. Céac théngsduu lirgng
1.2.3.Ung dung mgng MEN 1.3.3.3. Céac théngashiéu ning nung MEN
Dudi day la ndt sd g ding tiéu béu: 1.4. Céng nglé mang MEN
- Két ndi gitra cac LAN 1.4.1. Bng quan céng ngl mang MEN
- Truyén tai dawng ding Céc cong nghcho ming MEN hén tai gdm ¢0 :

- Mang riéngao Metro - Céng ngé SDH



- Cbng ngé WDM
- Cong ngk thuan Ethernet (Pure Ethernet)
- Cong ngkd PBT ( Provider Backbone Transport )
- Cbng ngld MPLS ( Multiprotocol Label Switching )
- Cbng ngk RPR(Resilent Packet Ring)

1.4.2. Cac cbng nghmgng MEN

1.4.2.1. Céng nghSDH

1.4.2.2. Céng nghwWDM

1.4.2.3. Cong nghRPR

1.3.2.4. Cong nghthuin Ethernet

1.4.2.5. Céng nghPBT

1.4.2.6. Cong nghMPLS

1.5. Két luan chrong

Chuong 2: CHAT LUQNG DICH VU TREN MANG MEN
2.1. Gioi thiéu chwong

2.2. QoS trén mng IP

2.2.1.Pinh nghia QoS va cacdn ¢ lién quan

Dudi day la 2dinh ngha trong di rd rang ¥ QoSduoc dua ra
boi ITU-T va IETF:

- QoS |a &p hop cacanh hrong aia sr thuc hién dich w (do
mang thrc hién) tao nén nirc do thoa man cho ngpi sir dung dch w
d6 (ITU-T)

- QoS la #p hop cac yéu au vé dich wi can dugc thoa man i
mang trong khi trugn mot ludng thdng tin (IETF).

2.2.2. Mt s tham $ d@anh gia chit lwgng dich vu QoS

Cac yéu &u chit lugng dch w phai duoc biéu thi theo cac
tham $ QoSdo dugc. Cac thdng&thdng throng nhit duoc biét dén
la:

- Bang théng

-Do tré

- Bién thién té
- Ti 16 mét goi
2.2.3. Nguyén nhan tadgng d@én cac tham 8 QoS
2.2.4. Cac yéudu vé tham 9 QoSddi véi mgt s dich vu tiéu bidu
Duéi day la king yéu du cac rang bic v QoS cho it s
dich wi tiéu béu dugc néu trong cac taidi cia ITU (Y.1291)
Bang 2.1 Yéu &u rang bujc v& QoS ndt sb dich vu tiéu biéu cia ITU

Tham $ QoS VolP Interactive video Streaming vidgo
Bing théng 21kbps ot | N/A N/A

320 kbps
Tré <150ms <150ms <4sec
Bién thien t& | <30ms <30ms Khéngnh hréng
Mét goi <1% <1% <5%

2.2.5. CAc @n dé d@é dam hio QoS
Dé hiéu ré Van dé co ban nhim dam bao cac yéu &u chit
luong dch w trénday, ta xem xét 6t khung lam wc cia @ ché
dam bao chit lugng dch wi chung.
Mot co cau dam bao chit lugng dch wi QoS chung ndt gdm 3

phan chinh:

Co ciu QoS

CUNG CAP QoS
1. Anh x QoS

2. Kiém tra qun ly
3. Danh tooc tai

nguyén

A4

A4

PIEU KHI EN QoS
1. Lap lich ludng
2. Chia lru lugng
3. Chinh séach lking
4.Pidu khién ludng

5.Ddna b ludna

QUAN LY QoS
1. Giam sat QoS
2.Do6 kha dung QoS
3. Giam cip QoS
4. Duy tri QoS
5. Mo rong Qo
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2.2.6. Mpt s gidgi phap lién quandén viéc hé trg' QoS trén nang IP
Mot s6 mé hinhéing dung dam biao QoS
- M6 hinh tich kp dich w Intserv
- Giao thrc danh teéc tai nguyén RSVP
- M6 hinh phéan gt dich w DIFFSERV
2.3. QoS trén mang MEN
2.3.1. Khai négn QoS trong nang MEN
2.3.2.Cac R thudt quan ly leeu lwong
Phan lop vadanh dau
Pay la chirc ning dau tién trong chdi cac chirc nang quan ly
Qo0S. Ti dau vao, cac long luu luong phii dugc phan bt mic QoS
dé c6 th sir dung cac bin phapddi xir thich hyp.
Policing va Shaping
Policers and shapers la cac congdoS nlim phat hén va xt ly cac
vi pham \é luu lrong.

Polcin
= Traffic Rate {(Sant)

(fered Traffic
(fered Trafic

Shaping
Traffic Rate (Sent)

(fered Traffic
Ofered Traffc

.

T

Tirme

Hinh 2.10. So sanhrkhac nhau gia policing va Shn;ping

Pinh tuyén QoS

Chac ning @ ban aia dinh tuyén (Routing) la timduong di
trong mdt mang tha méan rang béc. Trongdinh tuyén QoS thi Wc
tim duong khéng chvai thoa man ndt rang béc ma én thas man
nhiéu rang bac khac nhau.

Danh trwéc bing théng
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Viéc danh tede lai &m ch viéc 1 lwng di liéu voi mot biang
thdng nfat dinh da duoc ddng y $in sang cho ¥c chuyn tai qua nut
nay. RSVP |4 giao tic huong ludong “per flow oriented” cé alrc
nang yéu au danh Bng théng 4i cac nit trén duong né di qua.
RSVP la th tuc don hudng, vi iy, muwn thiét 1ap kénh thong tin 2
chiéu thi & 2 phia phi chi dong sr dung RSVPdé thiét lap ludng
theo chéu aia minh.

2.3.3. Thec thi cac i thugt QoS trén nang MEN

Cac K thuat néu ra trénfay mang tinh nguyérid chung con
viéc ar dung ching nh thé nao trong cac thi bi mang a1 thé phu
thudc vaodo 1a thét bi. Vi tri caa thiét bi trong mang va @ cong
nghé dugc ar dung trong mng MEN.
2.3.3.1. Nguyénit chung
2.3.3.2.Ddgc diém riéng

- Mang MEN sr dung céng ngh thuan Ethernet

- Mang MEN sr dung céng ngé MPLS

- Mang MEN sr dung céng ng& PBT
2.4. Két luan chuwong.

Chwong 3: QUAN LY BANG THONG M ANG MEN
3.1. Gi6i thiéu chwong
3.2. Quan ly bang théng tinh
3.2.1. M6 hinh qgun ly bang théng thh

Qua trinh tirc hién cam Kt chit luong dch wi doi hoi két hop
cac kg thuat diéu khién luu lugng vao i cac k thuat phan pli luu
luong ra.biéu khién luu lrong vaoss diéu tiét goi di liéu dén giao
dién mang dau vao. Phan gh luu luong radinh ngha quy #c dich
vu hangdoi cho céac giao én mang dau ra bao gm thi tu cac gdi tin
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duoc thuc ar chuyén di. Mé hinh quan ly bing théng nix trén duoc
goi la mé hinh gan ly bing thbng inh.

Hinh 3.1: M6 hinh aan Iy biang théna inh

3.2.2.Piéu khién luu lwong vao
3.2.2.1. Gai thugt thungdung the
3.2.2.2Piéu khién luu hegng vao

Noi dung chinh @a @ ché diéu khién luu luong vao ladam
bao tai nguyén nring khéngdugc qua 4i. N6i cach khac, nd g
dam bao rang ©ng t 1é dang ky sr dung tai nguyén @a i ludng
luu lugng truyén qua mei két ndi mang 1a khéngdn hon dung trong
cta két ndi. Phrong trinh toan be biéu dién nhr sau:

T gl

LR=u (3.1)
=1

Trong d6 p la dungiong Kt ndi tinh bit/gidy va Rti 1¢ luu
luong aia ludng thi i
3.2.2.3. Gii thugt diéu khien leu lipng vao CAR
3.2.3.Piéu khién luu lwong ra

Co s ciia viéc phan phi luu luong ra 1a du tric hangtoi. Bo
phan plbi luu luong quyét dinh trt tu ra ki hang da cac phn tir
trong hangdoi, vi vay ching lién quarién viéc cip phat tai nguyén
trong cac B chuyén mach vadinh tuyén
3.2.3.1. C4c thanh pim cia gigi thudt phan plai luu leong ra
3.2.3.2. Phan lgi cac gii thugt phan pli luwong leong
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3.3. Quan ly bang thdngdgng
3.3.1. Yéu &u phét trién md hinh hing théngdang

Trong phn truéc, ching tatd nghién Gu cac K thuat quan ly
bang théng inh. Ching ta nin thiy cac K thuat quan ly bang thong
tinh ludn 6n tai cac lan cké nhu sau:

- Cap phat tai nguyénéthbng mdt cach @ng nhic cho cacdp
luu luong hay céoing ding, mic du trong trc t, yéu @u biang
thdng @a cacung ding co tié thay déi theo thi gian. Pidu d6 din
dén viéc thira tai nguyéndi cac thi diém luu lwong thip va théu ht
tai nguyéndi cac thi diém luu luong cao.

- Viéc cip phét tai nguyénimg nhic cing din dén ar 1ang phi
tai nguyén mang ludi, tai nguyén quan ¢ng aia mang leéi khéng
duoc khai thacdi vu.

Pé khic phuc cac lan ché nay, trong phn nay § nghién cu
va dé xuat mot md hinh gén ly bang théng ndi voi cac K thuat
quan ly bang théng linh het hon nhim ting arong hiéu qua caa ke
théng. Mo hinh gén ly bang théngduoc dé xuat trong phan goi 1a
mo hinh gén ly bing thdngdong hay con gi |a mé hinh gén ly
bang théng thich nghi.

3.3.2. M6 hinh qun ly bdang théngdéng

Md hinh qun ly bang théngdong ma ching talé xuat hoat
dong theo nguyén lyi@ ke thdng phain hi mach déng nhr hinh
3.10.

-1 BPon viphan
- | phéi tai nguyén

J
/
V&
AT
®

g
(9]
Y
—
—
N

Hinh 3.10. M6 hinh ¢n ly bing thbngdong
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Piém khac bét so Wi md hinh gan ly bing théng inh thé
hién & cacdiém sau:

an ly ban
Quin [y bing Quan ly bang théng déng

théng tinh
Cosdcap | Dwa vao cac tham| Két hop cac tham&luu luong
phat tai o luu lwongdau | dau vao bi cac tham & phan
nguyén vao. hdi & ngd ra té lai dau vao.

Tai nguyén ép phat cho rét

Luong tai .. . ] o
nauvén é Tai nguyéndugc l6p luu lugng nay co th dugc
ﬁéi/ P cap phéat 6 dinh | phan pli bt cho bp khac va
P nguoc lai.
o Phu thuoc vao nirc . o x e,
bo tre luu R Phan pbi do tré gitta cac op
luu lwong tai tirng .
luong luu lwgng Wi nhau.

thoi diém

3.3.3. Kén trac hé théng quin ly bing thdngdgng
Hé théng quan ly bang théngdong ma ching ta xay coéi tric nhr
hinh 3.11

bt Tl A o il 3 B I

1
1 I
ra' . 2 H r

1y Toy
A M, f
\ B A\ B / \ B
e a R
- én i

\ Bg x ;
& Bo didu khi
(> | || | N& I :
@, HIEE Y . ;

|

5 W2 (S — !

O — W !

y r T | :
O [T | R S -

Hang dgi theo lop

Hinh 3.11. Gu tric k¢ thdng quan ly bang théngdong

3.4. Tac nghén, phwong phap quan ly va tranh tic ngheén
3.4.1. \in dé tic nghén (Congestion)
Tac nghen c6 thé xuat hién & nhiéu vi tri khac nhau trong amg va
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d6 la Kt qua caa mbt sb nguyén nhan sau:
Thoi gian chy xir ly, Kich theéc b dém cia hangdei qué ntb, Do
tré lon, tn suit 16i mang cao va @ chénh éch & bang théng dia
céc lién k.
3.4.2. Quin ly ic nghén (Congestion management)
Hangdoi thy bién CQ (Custom Queuing)
Hangdoi LLQ ( Low Latency Queuing)
3.4.3. Tranh tic nghén (Congestion avoidance)
Lai bo gai tin ndiu nhién $ém RED(Random Early Detection)
Lai bo goi tin $m theo tong $ WRED
3.5. Quan ly bang théng trén mang MEN
3.5.1. Tinh l#ng théng cho &ng dich v trén meng MEN
Tinh kng théng cho cacich wi trén mang MEN
Dich vu Risedental HSI

BWr ns= Tong thué bao Residental HSI* bw*CC (3.3)
Dich vu Business HSI

BWsg nsi= Téng thué bao Business HSI*bw*CC (3.4)
Dich vu VPN

BWypn= TNg thué bao VPN* bw*CC (3.5)
Dich vu IPTV

BWiyrv = S5 kénh*bw*CC + $ thué bao IPTV * bw*cC  (3-6)
Dich vu Mobile backhaul

BWobite backnait SO Node B 3G *hw*CC (3.7)

Téng king théng én dung chodt ca cac dch wi haat dong

BW= BWkg ns+ BWg nsit BWypent BWwyty + BWiopie backhaul (3.8)

bw la king théng trung binh cho 1 thué bamdrng dch w

CC lailé % aia Hng thué baoé ndi dong thdi cua ting dch w
3.5.2. Thec hién quan ly bing théng trén neng MEN

3.6. Két luan chwong
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Chuwong 4: THU'C HIEN QoS VA QUAN LY BANG THONG
CHO CAC DICH VU TREN MANG MEN VNPT PA NANG
4.1. Gigi thiéu chwong.

Chrong nay 8§ phan tich chit luong cho trng dch wi cu thé,
quan ly bing théng trén mng MEN da truy nHp va dé xuat trién
khai dam bao chit luong dch wi cho mang MEN VNPTPa Ning
4.2. Giu tric mang MEN da truy nhap VNPT Pa Ning

Mang MEN aia VNPT ba Ning ndi riéng va €a VNPT noi
chungduoc t chic theo mé hinh chungdm 2 ting doc lap do 1a
tang truyén tai va tang dch w
4.3. M6 hinh trién khai QoS trén mang MEN

Theo nguyénit trién khai QoS thi cac @t ning QoS chim
nhiéu tai nguyénsé dugc thyc hién & mién bién, cangsiam tai xir ly
QoS trondai cana ot

_______________________________________________________________ -

| MIEN KHONG MIEN TIN CAY MIEN KHONG |
i TIN CAY, TIN CAY !
| woden), || paam [osi |
H MSAN, N
| HGW, \ || oLmoNu =
| CPE, /| '#W i |
L\ ‘
| i !
; = [ ]
! ' I i

Mién A ;
D knachhan | Miéntruy ntip : MEN b IPcore | SVC
| ; : _
i = Phan ép luu luong = MPLS EXP Marking = Egress = Ingress '%
H = Danh du goi tin = Egress Shaping Shaping Policing '
| = Chinh sachiau vao i g
! — —
|

DSCP, TosS, CoS, protocol, P i
IP, MAC, port 802.1p MPLS EXP 802.1p MPLS EXP 802.1p

L e -

Hinh 4.3 M6 hinh tdn khai QoS trén mmg MEN
Cac K thuat QoS dugc ar dung trong du hinh cac thit bi

mang bao gm:

Classification(phan bp luu luong)

Policing(gidi han, xr ly cac ku luong vi plum hing théng)

Marking (danh diu va %p cac ku luong vao cacdp thich lop)

Shapingthangdoi va ldp lich gai tin)
4.3.1. QoS trong nén CORE ( VN2)
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Core VN2 [a mén mang 18i cia VNPT nén an hiéu ning cao,
cac cdng ¢ QoS & dung cang it cangt va khdng nén tén khai cac
thiét bi mién truy nHip hay khach hanguc tiép voi PE thbc VN2
trir truong hop khachhang 1a cac ISP u ho yéu du.

Chiéu ra
= Egress shaping
(Port & VLAN)

Chiéu vao
CosS to MPLS
marking

2 2) PE

MENs 3
VN2

ASG
(backhaul)

Chiéu vao:

= Ingess policing

= MPLS EXP marking
(Port&VLAN)

Hinh 45. M6 hinh iz IV QoS¢ mién CORE (VNZ
4.3.2. QoS trong nén magng MEN
M6 hinh QoS trén mang MEN

Chiéu ra:
= Egress shapping

Chiéu ra:Tr mang MEN dén VN2
= QOS class Shapping
= Anh xa tr EXP sang CoS

Chiéu vao: tr VN2 dén MEN
PIPE MODE = Anh xa tr CoS sang EXP !

S |

Hinh 4.6 Ming MEN

4.3.3. Mién mang gom gira CE (Access swicth) va MEN

Céc Access swicth(L2 switch) la bién giagptgita pHin mang
IP bang ©ng (MEN va Core VN2) & mién mang aia cac gch w
ing ding hay cac khach hangwnhinh 4.6 nén ¥c kiém
soat QoS &n chit che.



Mien truy ntip [ CE
DSLAM,
MSAN,
OLT/ONU

Hinh 4.7. Mén mung gia cac access swicth vagmg MEN

4.4. Trién khai QoS cho céc ith vu trén mang MEN

Nguyén ic chung khi tén khai cac éh w trén ming MEN
phai dugc quydinh cach chia cac VLAN trongang MEN cho &rng
dich w
4.4.1. Och vu VPN
4.4.1.1. M6 hinh cungip dich w VPN

i_
:
|
I
|
i
|
r
|
|
|
|
|
|
|

Hinh 4.1:: Cuna o dich w VPN trén mna MEN
4.4.1.2. Gii phap trién khai QoS chojdh w VPN
Théng throng trong Nt mang MEN, mén truy nkip cia mang
MEN dén v6i thué bao khach hang c6 Ahiloai thiét bj truy nhap
khac nhau. Ty theo khach hang yéu  téc do va gia cho cung
cap cho phu bp.

! - - ) I
! modem () gy !
! 502.1p !
I — $a ’Y I
| ‘. (& |
e :
| |
i DSLAM |
' xDSL L2 sw

d
P | madem O g . I
! e 802.1p| ( |
| PE |l
—_
o= .
| |
| @ [ 802.1p |
H —
' e '
| |
| |
! @ sitbwe PE-AGG !
| UPE |
' Tuy chon
P © |
! " . Classification: Port + S-VLAN + 802.1p !
| % CIaISSIIfIC-atIOn. Port + VPI/VCI + CoS/DSCP/IPP m Marking: 802.1p -> Exp |
| Policing: CIR Shaping:Bang 4.1
! Marking: 802.1p CoS |
! &7 Classification: Port + C-VLAN+C0oS/DSCP/IPP !
| Policing: CIR §cmrn Classification: Exp |
i Marking: 802.1p Co Marking: Exp -> 802.1p |
H Q Classification: Port + C-
| |

VLAN+802.1p

Hinh 4.13: Giu hinh QoS chalichvu VPN

4.4.1.3. Thc hién QoS réng tr thué khéach hang vaoamg MEN
4.4.1.4. The hién QoS kréng tr mgng MEN ¥ thué bao khach hang
4.4.2. Och vu Mobile backhaul
4.4.2.1. Mb hinh cungip dich w mobile backhaul
4.4.2.2. Gii phap thec hién QoS cho @h w mobile backaul

Déi véi cac éng Kt ndi téi nodeB va tim BTS, thric hién
viéc policing theo 8ng, ap adng tinh toan ing théng CIR theo céng
thac:

- Béi véi dich wi 2G: CIR = n*2Mbps (n ladludng E1)

- Béi vai dich wi 3G: CIR = m *10Mbps (ma s Node B thu
gom ki CSGdo)

- Gan goi tin éa mobile backaubi truong dch w CoS=5
4.4.3. Och vu HSI
4.4.3.1.Nguyénit trién khai VLAN cho ih w HSI
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4.4.3.2.M6 hinh QoS chagath v HSI

Marking,
Policing

Proxy cho Marking, Shaping
HSI DSLAM 2 Policing
Shaping

UNI(DSLAM2

xDSL

modem ; DSLAM
st Internet
! nterne!
How VoIP
Triple pl. VoD
i Triple

HGW VolP
Triple playg-C— VoD pp cvian [ : IPOE S-VLAN HSI 1

! FE/GE C-VLAN =8
CE rouerE ) i

. Marking,
O Bat buje Policing
O Tuy chon

Shaping
Hinh 4.16. Céc @ng @ ban trong cung dp dich w HSI

4.4.3.3. Gd@i phép thec hien QoS cho ith w HSI

- C-VLAN cin duoc quy hach thdng nhit tai mdi UPE dam bao

khéng trung nhau

- Do gt dungC-VLAN giita DSLAM wi UPE néndé kiém soat kng

théng Bng dch w HSI cho ndi DSLAM can tao cac ACL la céac C-

VLAN thudc mdi DSLAM va shaping/policing cho cac ACL nay.

- Cac C-VLAN ir cac khach hangrdung IPoE § dugc anh x Ién

IPOE S-VLAN

- Policing va Shaping charhg khach hang HSlusdung giao dén

xDSL cin duoc trén DSLAM vi cac DSLAM hin déu h tro tinh

nang nay

- Cac khach hangisdung giao dén FE/GE i vao L2SW dugc

policing va shaping theo poré& L2SW
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4.4.4. Och wu IPTV
4.4.4.1 Nguyénit sr dung VLAN @a dich w IPTV
4.4.4.2. M6 hinh QoS chgath w IPTV

IPTV

= Policing
= Shaping
= Addmission control

= Classification (port+VLAN)
= Policing (option)
= Shaping

HoW ’—:|S| xDSL -
Triple play (OLY2!P T
VioD e S-VLAN VoD

DSLAI M-VLAN 99
BTV

HGW
Triple play S

= Classification Fer port
= Policing
= Shaping
= EXP Marking

HGW VolP
Triple playg ; FE

@ Bit bwc
O Tuycren
Classification: Port +-VLAN + 802.1f
mmmlp Classification: Port + VPI/VCI K £a—§> Marking: 802.1p -> Exp
Policing: CIR Phu hop voi dit liéu didu khién) ShapingBang 4.1

Marking: 802.1p
Classification: Port + C-VLAN Classification: Port + -VLAN + 802.1f
C==> Policing: CIR@hi hop véi dit liéu didu khidn) <= Marking: 802.1p -> Exp
Marking: 802.1p Policing: CIR
ShapingBang 4.1

<—— Khéng dinap Qos < Classification: Exp
sy Marking: Exp > 802.1p

Hinh 4.17. M6 hinh QoSch w IPTV
4.4.4.3. Gdi phap thec hien QoS cho ith w IPTV
4.4.5. Dch vu VoIP
4.4.5.1. Nguyénit sr dung VLAN @a dich w IPTV
4.3.5.2. M6 hinh tén khai QoS chojdh w VolP

VolIP UNI SAN .

POTS : ; NPE
phone ! coOline S-VLAN

: VolP

l—lisl ! ‘server
oW : VoIP VLAN (H248) (ex IMS|

Triple pla : EELAM
VoD STVEAN VolIP VLAN (SIP)
; sBC
L2 sw i
MSAN i
c/s. b S-VLAN
VLA [
DSLAM ‘ ‘ B l |
. S-VLAN
VLA
@ Bétbuwc
HGW c- : §
Triple pla vors VAN ! PE-AGG O Tuycren
f UPE
Classification: Port Data type (Signal, Voice
Marking: 802.1p = REALTIME Classification: Port, S-VLAN ,802.1p
Marking: 802.1p -> Exp
Classification: Port , -VLAN, Data typ« ShapingBang 4.1

Classification: Port , VPI/VCI, Data type Marking: 802.1p
- Signal , Voice: REALTIME

Marking: 802.1p ! Classification: Ex
Signal , Voice: REALTIME - Video: VIDEO Marking: Exp -> 802.1p
- Video: VIDEO

Hinh 4.1¢M6 hinh trén khai QoS choidh w VolIF
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4.3.5.3. Gdi phap thec hién QoS cho &th w VolP
-Dich wu VolIP ar dung 2 IP VPN 4i VN2 cho 2 lai luu lugng do la:
Luu luong H248 Voice
Luu lugng SIP voice
-C4u hinh QoS choidh w VolP: Sr dung lop QoS la EF, EXP=5,
CoS=5
4.5Thuc hién quan ly biang thong trén mang MEN VNPT DPa Ning
4.5.1. M6 hinh va bing théng s dung trén meng MEN VNPT Pa
Ndng
4.5.2. Tinh king thdng cho &ng dich vk trén mung MEN VNPT
DPa Ning
Tur cach phén tich tinhihg théng nlr & myuc 3.5.1 néw trén ta
ap ding vao tinh bng théng choting dch w trong nang MEN
VNPT Pa Nang nhr bang 4.7
Bang 4.7.Tinh king thdéng cho frng dich va trén mang MEN
VNPT Pa Ning
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ADSL | 640 Kbps 347
3 | VPN SHDSL | 1Mbps 116 | 347Mbps
SHDSL | 2Mbps 109
FE 4Mbps 27
4 | Mobile FE 10M 195 1,904
backhaul Gbps
5| MyTV TV 4096 100 | 1,112
VoD | 4096 4005 | Gbps
6 | Tong ang thdng & dung trong nang MEN (Ring 12,961
Core) Gbps

S| Téndchw Toc dcf)‘s(r dung SO luvgng | Tong king
T (tinh king gidy) | thué bao| thong s
T dung(tinh
bang giay)
Residental | Family | 5Mbps/640kbps 6346
1| HSI Easy 4Mbps/512kbps 53754 3,247Gbps
Basic | 2 5Mbps/512Kbpsg 23072
Business | FTTX | 10Mbps 2008
2 | HSI Pro 10Mbps/640kbps 252 8359
s
Maxi 8Mbps/640kbps 1810 P

4.5.3.Theec hign qudan ly bing théng trén nang MEN VNPT Pa Néing

-Bai toan tinh du lugng va quén ly bing théngda dch w cho
toan mang MEN |a nét bai toan phic tap, d6i khi cin phii dya vao
thuc % khai thac, thoi quenisdung dich wi cia trng dia ban danae,
ting khu wrc oy thé dé tinh toan va cé céadiéu chinh luu luong hop
ly trong qua trinh khai thac.

-Van @ phan chia #ng théng chottng dch wi trén ming phii
dwva vaodac diém oia trng dch w vao nhu éu aia khach hang va
chién lugc phat trén dich wi cia trng nha cungép dich w.
4.5.4Thgc hign gian sat king thong trén neng MEN VNPT Pa Ndng
4.6. Két luan chwong

Chwong 5: XAY DUNG MO HINH M ANG MEN VA TH UC
HIEN QoS CHOPA DICH VU TREN MANG MEN
5.1. Giéi thiéu chwong
5.2. Xay drng m6 hinh mang MEN
Dé danh gidduoc haat dong aia cac K thuat QoSduoc dua ra
cho céc ¢th wi trén mang MEN. Ta tén hanh xay dng mé hinh
mang MEN tr d6 ta thét 1ap dich wi cin QoS trén &thdng.
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A 7
Ea 5.2.3. Ly do thudt todn QoS
DNGOTTP JBRAS
BAT PAU
RS0l DNGHTCY /»f—_‘@—\muznm
ONGOIPL
- * .
DNGOODPT

R3-10Gb
DNGOSHMH
30 Gbps DNGOOHKH | _—

Ring 0
1]
DNGO0D29 b

PHAN LOAI DU LIEU

R.2-10 Gb

Ly YES NO
DNGOZCL ""Gm’i/
TINH TRONG SO W,

Hinh 5.1. Xay gng md hinh sng MEN |

Dya trén md hinh trén taéti hanh xay dng mé hinh ith w
trén mng MEN king ptin mén OPNET 14.5. T két qua phan tich

DNGOZTLO

1

NO RED YES
2 . A A 3 A i 4 A<Amin
QoS cho ing dch w ¢ chuong 4 ta tén hanh xay dng mé hinh [LONBOLPHINCACGOITIN
. 6i: <1 khidtmin max
QoS cho ith w VPN o s
5.2.1. $ do ciu hinh mgng I

XUAT DU LIEU RA INTERFACE

KET THUC
_—

5.2.3. Kt qud trweéc va sau khi thec hign QoS.
5.2.4. Kt qud thuec hién logi bé géi tin trong QoS
5.2.5. Kt qud therc hign RED trong QoS
5.3.Panh gia két qua

5.4. Két luan chrong

|

Hinh 5.2. m6 hinh QoS che¢ctd w VPN
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KET LUAN VA HUONG PHAT TRI EN PE TAI
1. Két luan

Luan van da hoan thanh cagndung nghién ¢u vada dat duoc
mot sb két qua vé ly thuyét va thrc nghém nhr sau:

Luan van d& phan tich, nguyénia chit luong dch wi va qun ly
bang théng dé 1am rén tang dé xay drng quy trinh cht lugng dch
vu vadé xuit cac gai phap QoS cho amg MEN VNPTDa Ning.

Luan van aing da khai quat chungévmang MEN nhr dic diém
Vvé cau trac, cdng ngh dich wi, chit lugng dch w. Trén © sd cac
dac diém cia mang MEN n6i chung va ang MEN VNPTDa Ning
néi riéng, ldn van da di sdu nghién e¢u ap ding quy trinh QoS va
quan ly bing théngdé dua raduoc cac ghi phap nfim nang cao ch
lugng dich w1 cho mang MEN VNPTPa Nang.

Phin md plbng gii phap QoS choidh wi VPN da cho thy sy
can thiét cia cac gii phap QoS trong ¥t dam bao chit luong da
dich w trén ming MEN . Pbi mang MEN VNPTPHa Ning thi vic
thuc hién tong hyp cac gai phap clt lugng dich wi két hop v6i quan
ly bang moi thuc ar mang 4i hiéu qua. Tuy nhién, do s gidi han &
thoi gian vadiéu kién thec nghém da khéng cho phép tacagto thé
thuc hién md plong xay drng md hinh rang ap dng ng hop cac
loai dich w nhu trong chrong 4da néu ra.

2. Kién nghi

Thyc hién day di QoS va qan ly bing théngda dugc néu ra
trong chrong 4dé dam bao t6t cho it ca cac dch wi trén mang MEN
noi chung va nng MEN VNPTPa Ning noi riéng.

Trong qué trinh gin |y diéu hanh mng throng xuyén ép
nhat tinh toan va giam satibg thong trén mng nhin phan chia ing
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théng choing dch w dé dam bao chit luong da dch w trén ming
MEN

Mot vin dé hét stc quan tong d6 1a nang cao trinkdo tiép thu
cac cong ngh méi cho cac &p quan ly diéu hanh rang nkim dam
bao mang hat dong ndt cach
an toan va u qua.
3. Hwéng nghién aiu tiép theo

Dich w mang MEN ngay cang c6 ndu dich w maéi dugc dua
vao khai thac. Vi &, huéng nghién 6u tiép theo la tirc hién
nguyén &u cac gii phap QoS & hop V6i giai phap qun ly bing
théngdong nhr & chuong 3da dé xuat dé phat huy mt cach 6i uu
bang théng trong vic dam bao chit luong da dch wi trén mang
MEN.



