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Tom tat: Bai bao gidi thiéu giai phap giam sat chdt lwong ha tang mang truyén
tai IP - NQMS (Network QoS Monitoring System) duwoc thiét ké phu hop véi mang ludi
bang réng cua Tdp doan Buu chinh Vién thong Viét nam VNPT.

T khoa: VNPT, IP network, QoS

1. GIOI THIEU CHUNG
1.1 Khé khiin cia VNPT-Net trong viéc do kiém giam sat chat lweng mang IP

Tong Cong ty VNPT-Net 1a don vi quan ly va van hanh toan bo ha tang truyén tai
IP cua VNPT. Vai tro cua ha tang truyén tai IP trong viéc dam bao chat lugng dich wu
(QoS) cua VNPT cung cip dén khach hang 12 vd cing quan trong Vi ha tang truyén tai
IP 14 ha tang truyén tai chung cho tat ca céc dich wu cua VNPT, cu thé Ia ha ting
truyén tai cho:

- Khoang 3.000.000 thué bao cua cac dich vu ADSL, FTTX;

- Tt ca cé&c dich vy trén mang di dong Vinaphone (cung cép dich vu cho khoang
30.000.000 thué bao dich wu thoai va dich vu Data): Toan bd mobile backhaul
3G va mot phan 2G dang duoc truyén tai trén MAN-E. Ké hoach duy kién thi
toan bo IP-Core ctia mang Vinaphone ciing s€ duoc tich hop vao VN2;

- Dichw MyTV;

- Dich wu VoIP trén IMS cua VNPT;

- Tryc tiép cung cap céc dich vu MegaWAN; MetroNet ctia VNPT.
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Hinh 1: Quan ly chdt liong dich vu duwéi gée nhin phan 16p.
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Chinh sy quan trong ndy, viéc thiét ké QoS ciing nhu dua ra cac quy dinh vé do

kiém giam sét chat luong ha tang truyén tai IP di dugc VNPT quan tam. Diéu nay
duoc thé hién trong hang loat cac quy dinh da dugc VNPT ban hanh nhu:

Quyét dinh s6 1620 ngay 30/08/2010: Quy dinh V& chét lugng truyén tai trén
mang cua VNPT. Quy dinh nay sau d6 duoc stra d6i va thay thé boi Quyét dinh
1203 nam 2012.

Quyét dinh sé 1203 ngay 19/09/2012: quy dinh chat lwong mang truyén tai
(delay; loss; jitter) theo céc tuyén K1; K2; K3; K4 (ban chat céc tuyén nay duoc
phan loai 1a dé giam sét chat lugng theo phan ving: E2E; mién mang lién tinh
VN2; mién mang noi tinh MEN-E va mién mang Truy nhap). Céc chi tiéu chat
lugng duoc dua ra trong quy dinh ndy 1a s¢ ciz quan 1y chdt lirong mang va gidi
quyét khiéu nai véi khach hang ciia VNPT.

Quyét dinh s6 942 ngay 22/07/2013: quy dinh viéc dinh ky do kiém chat luong
truyén tai theo mau 80A; 80B

Quyét dinh sé6 1390 ngay 13/11/2013: Phé duyét thiét ké QoS trén mang
truyén tai bang rong cia VNPT

Céch thic VNPT-Net hién nay dang str dung dé quan ly chat luwong mang IP chu

yéu la thdng qua hoat dong do kiém dinh ky theo quy dinh 942 bang cach:

Céch thuc do kiém:
o St dung nhan cdng truc tiép di do kiém chat luong céc tuyén
o Pinh ky do hodc dot xuat theo yéu cau cua khach hang

Str dung céc cong cu do kiém nhu:
o May do chuyén dung: vi du HST-3000

o Céc cbng cu khac: st dung Iénh PING; hay cac cong cu cai dat trén PC
thay cho may do chuyén dung.
Viéc st dung céch thic va cong cu ndi trén c6 nhig nhuge diém nhu:

Thiéu cong cu: VNPT da phai dau tu rat nhiéu tién cua cho viéc mua sam céc
may do HST-3000 cho cac can bo ki thuat VNPT c4c tinh thanh dé thuc hién do
kiém chat lwong. Tuy nhién gi4 thanh céc thiét bi nay thuong rat dit, va viéc
trang bj céc thiét bi do chuyén dung nay 1a khong du
Khé khin khi do kiém: Viéc sir dung may do chuyén dung la khéng dé dang,
viée do kiém doi hoi can bo ki thuat cd tay nghé cao
Tiéu tén nhiéu thoi gian cho cong tic do kiém: Viéc sir dung nhan céng cam
may do di do tung tuyén dan dén viéc tai mdi tinh cac cén bo phai di chuyén
khip noi (do chi ¢6 1, 2 bo cong cu do cho mdi tinh nén khéng c6 sén may do
tai cac diém). Thém vao d6 1a viéc do kiém phai thao tac nhiéu lan, nhiéu phép
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do. Dan dén thoi gian do kiém dé co duoc két qua do cho mdi tinh theo quy
dinh 942 thuong s& mat ca thang chi dé thuc hién do kiém.

- Tiéu tén nhiéu nhan luc: véi hinh thac do kiém hién tai, s& mat khoang
2men/month cho mdi tinh dé thuc hién cong tac do kiém theo QD 942. Nhu vay
voi toan VNPT-Net thi phai can 1512 men*month cho mdi ndm chi dé do kiém
chat lwong mang MEN-E VA truy nhap tai cé&c tinh, chua tinh phan do kiém
mién mang VN2.

- Kh6 quan ly két qua do: céc két qua do duoc I1ap thanh bao cdo, duge luu phan
tan. Do d6 khong cé co so dit liéu tap trung, dan dén kho quan ly va khi can dix
liéu cho céc hoat dong téi wu thi khong c6. Chua noi d¢én viéc sé liéu cé thé sai
léch do thao tac cua cén bo ki thuat mot cach vo tinh hodc cb .

- Khéng giam sat chat lwong online dwoc: viéc do ting diém nhu vay thi két
qua do chi c6 ¥ nghia tai thoi diém do, nhu vy s& it co y nghia canh bo suy
giam chét luong.

- Khong c6 view toan mang: viéc két qua do phan tan nén can bd quan ly van
hanh khéng c6 s liéu va céi nhin chat lwong toan mang, do d6 khong phu hop
véi nhu cau quan ly van hanh tap trung theo md hinh OMC tap trung ma
VNPT-Net dang huéng dén.

TOm lai: phuong thirc quan ly chat luong ha tang truyén tai IP hién nay chi dwa
trén hoat dong do kiém bang nhan cong, chua c6 cong cu gidm sat tu dong nén két qua
con nhiéu han ché va tén kém tién cua va chua dap tmg duoc cac yéu cau quan ly chét
lwong cua VNPT-Net.

1.2 Giai phap NQMS cua CDIT
a) Téng quan vé gidgi phap

CDIT 1a don vi tham gia ngay tir hoat dong thiét ké mang IP ctia VNPT ciing nhu
tham gia céc hoat dong do kiém, gidm sét va téi vu mang IP cua VNPT trong cic nim
trudc day, khi hoc Hoc vién CNBCVT con la mét don vi cua Tap doan. Do d6 CDIT
ndm rd nhitg kho khan trong viéc quan ly chat lwong ha ting mang truyén tai IP cua
VNPT-Net. V&i su hd tro cia Tap doan, CDIT di phat trién va thir nghiém thanh cong
trén mang cua VNPT hé théng tu dong do kiém va giam sat chat lwong mang truyén
tai IP — NQMS (Network QoS Monitoring System).
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QoS Probs QoS Servers Nguoidung

Hinh 2: Kién tric hé théng NQMS cua CDIT.

Kién tric hé thang NQMS bao gom:

Céac QoS _probe: duoc két ndi woi céc thiét bi trén mang IP cia VNPT. Céac
Probe ndy s& tu dong do két ndi voi nhau dé thuc hién viéc ban céc ludng dir
litu do kiém chat luong mang IP. Viéc cau hinh tuyén nao dugc do kiém sé&
hoan toan do c&n bo van hanh thuc hién theo mong muén.

Server_QoS: Dit liéu do kiém tir cac probe s& duoc gui V& Server luu trir tap
trung. Két qua s& duoc trich xuat online, offline, ciing nhu xuat bdo céo theo
form mau phu hop véi cac quy dinh ctia VNPT,

Cdc tinh néing co ban cia hé thong:

Po kiém, giam sat 24/7
Do d6ng thoi nhiéu 16p QoS v6i cac DSCP va kich thude goi khac nhau.
Canh béo khi chat luong suy giam vugt ngudng.
MOi probe c6 Nthé do kiém dong thoi voi nhidu probe khéc (tdi da 6 tuyén ddng
thoi doi v&i moi probe)
Bao c4o dinh ky theo form mau
Quan ly va phan quyén nguoi ding
Quan ly va cau hinh probe tir xa qua web
Uu diém cia gidi phap khi ap dung véi VNPT-Net
Viéc &p dung giai phdp NQMS vao gidm sét tu dong chat lugng ha tang truyén

tai cua VNPT-Net s& gilp cho nang cao hiéu qua cac hoat dong gidm séat chat luong ha
tang mang IP cia VNPT-Net noi riéng cling nhu hiéu qua hoat dong dam bao chét
luong dich vu cua VNPT ndi chung.

Viéc sir dung hé thong cé cdc wu diém sau:
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- Giam chi phi diu tw cho do kiém: do chi phi dau tu va van hanh hé thdng
thip hon rét nhidu so v&i viéc trang bi cac may do chuyén dung

- Giam chi phi hoat dong thwong xuyén cho do kiém: hé¢ thong hoan toan tu
dong, VNPT-Net giam duoc hang nghin men*month mdi nim cho hoat dong do
kiém.

- Nang cao hiéu qua hoat dong giam sat chit lweng mang IP: cac dir liéu vé
chat lwong mang ludén duoc cap nhat va canh bao kip thoi cho d6i ngii ki thuat
van hanh cua VNPT-Net.

2. CAC CHUC NANG CUA GIAlI PHAP NQMS
2.1. Po kiémva théng ké chat lwong mang theo thoi gian
Hé thng c6 thé do kiém céc tham sé chét luong:

- Tré

Bién thién tré goi

Ti 16 mét goi

Hé thdng c6 kha ning do véi céc loai gdi tin khac nhau:
- Kich cd gobi: 64,128, 256,512, 1024, 1500
- Céc 16p QoS: theo gia tri DSCP khac nhau: 0,1,2,3,4,5,6,7

Théng ké theo tuyén Théng ké chat ludng

Tuyén Ngudn Dich
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Hinh 3: Théng ké chdr lwong cac tuyén theo thoi gian.

delay_day
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2.2. Giam séat online bat ky tuyén nao trén mang

Dir liéu b3t dau tir:30/09/2015 08:08:27
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Hinh 4: Giam sat chdt luwong cac tuyén truyeén tai Online.
2.3. Quan ly céc tuyén dwoc giam sat trén ban do sé
Hé théng cho phép ngudi van hanh, quan ly céc tuyén duoc gidm séat chat luong
trén ban d6 s6 mot céch truc quan.
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Hinh 5: Qudan Iy c&c tuyén giam sat chdt lirong trén ban dé so.
2.4. Phan quyén quan ly giam sat tuyén theo khu vuc linh hoat
Hé théng cho phép nha van hanh quan ly mang phan quyén cho céac user thuc
hién giam séat chat lugng mot cach linh hoat. Vi du nhu:
— Céc user cua tinh A: Chi xem VA gidm sat chét luong cua cac tuyén ndi tinh cua
minh VA cac tuyén lién tinh c6 dau két ndi tgi tinh minh
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— User cung cap cho khach hang: chi xem va nhan bdo céo cho cac tuyén ma ho
duoc phép

2.5. Canh béo suy giam chat lwong khi vwret nguéng cho phép.
Hé théng cho phép thiét 1ap cac ngudng canh bao mot cach tly chinh:
— Theo phan doan mang: vi du nhu theo ndi tinh; lién tinh
— Theo tung tu,yén mong mudn: nguoi quan tri ¢ thé thiét 1ap ngudng canh béo
cho tung tuyén cu the.
Hé thdng c6 thé canh béo theo cac céch:
— Giao dién GUI
— Email
— SMS
2.6. Xuat bao céo chat lweng theo form mau mong muén

Hé thong cho phép xudt céc bdo céo theo form mau mong mudn. Vi du nhu céc
form mau theo céc mau 80A; 80B trong quy dinh s6 942 ngay 22/07/2013: quy dinh
viéc dinh ky do kiém chat luong truyén tai coa VNPT

TAP DOAN
BUFU CHINH VIEN THONG VIET NAM
Mau biéu s6 : S0ANT-QLM

BAO CAOQ CHAT LUONG KY THUAT MANG TRUYEN TAI IP NOQI TINH PHAN DOAN K3+K4
Thang 05 Nam 2014

Donvi bao cao: Nei nhan: Ban vién thing
Ngdy bao cdo: 13/06/2014 11:45 Thivi gian bao cao: Trwdrc ngdy méng & ciia thang tiép theo
Téng thod
L gian mat Lo
o o ~ |Bang thong| Kich Br?hli[éeu1 Botd 1 |Doténthat | lién lac "E:: ;:‘;t
Stt Diém dau Diém cuéi Loai tuyén kénh do |thwirc goi chiéu lén (g6i tin trung | trong thang :
! trung A N - S . | bitruy
(Mbps) tin do binh (gs) nhat (ps) | binh (%) | cua ket néi nhap)
lén UPE :
(phit)

1 TNHO4-L25W TNHO3-UPE TNH K4 B4| 53346 R 31440 0.00
2 TNHO4-L23W TNHO3-UPE TNH K4 1,600  909.95| 561565 0.00
3 BNH02-UPE BNH03-AGG K3 BNH B4 0.00 0.00
4 BNH02-UPE BNHO03-AGG K3 BNH 1,600 0.00 0.00
5 BNHO4-L25W BNH02-UPE K4 BNH 64 0.00 0.00
] BNHO4-L25W BNHOZ-UPE K4 BNH 1,600 0.00 0.00
7 ONGO2-L25W ONGO3-UPE DNG K4 64| 40385 407.65 0.00
8 ONG02-L2SW ONGO3-UPE DNG K4 1,600 77656 779.66 0.00
9 TNHO3-UPE THHOZ2-AGG TNH K3 64| 68225 689.45 0.00
10 TNHO3-UPE THHO2-AGG TNH K3 1,600] 1,061.10] 1,067.40 0.00
il HPGO4-L25W THWHO4-L2SW | K1 TNH HPG 64| 17,626.40] 19,031.90 0.00
12 HPGO4-L2SW THHO4-L2SW | K1 _TNH _HPG 1,600] 18,052.90] 19.469.30 0.00
13 HDGM-UPE HDGO2-AGG HDG k3 64| 46810 472.10 0.00
14 HDGM-UPE HDG02-AGG HDG k3 1,600) 93525 939.60 0.00
15 HDGO3-L23W HDGO4-UPE HDG K4 64|  436.00 485.65 0.00
16 HDGO3-L25W HDGO4-UPE HDG K4 16000 M590] 104825 0.00
17 HPGO3-UPE HPGO2-AGG HPG K3 64| 44515 447.40 0.00
18 HPGO3-UPE HPGO2-AGG HPG K3 16000 81445 820.25 0.00
19 HPGO4-L2SW HPGO3-UPE HPG K4 64| 62825 223A0A 0.00
2 HPG4-L25W HPGO3-UPE HPG K4 1,500  988.10] 2,596.95 0.00
| DNGO3-UPE DNGM-AGG DNG K3 64| 4RT.24 461.90 0.00

Hinh 6: Trich xudt bao céo chdt lirong ha tang IP theo form mdu quy dinh cia VNPT

187



3. MO HINH AP DUNG HE THONG NQMS CHO VNPT-NET

Hé thong NQMS c6 thé dugc st dung dé gidm séat chat luong mang truyén tai IP
cia VNPT Net nhu mé ta & hinh 7. Viéc trién khai hé théng tu dong gidm sat chat
lugng truyén tai ndy s& rat phi hop voi nhu cau caa VNPT-Net:

- Nang cao hiéu qua giam sat do kiém chat luong mang truyén tai cia VNPT,
hoan toan dap ung dugc cac quy dinh V@ giam sat do kiém chat luong ha tang
truyén tai IP cia VNPT (Quyés dinh 1203 ngay 19/09/2012; Quyét dinh 942
ngay 22/07/2013)

- Ludn giam sat dugc chat lwong mang truyén tai, phat hién suy giam chat luong
Kip thosi.
- Giam thoi gian va nhan lyc so voi viéc phai sir dung nhan cong va may do
chuyén dung dé di do hang thang.
- Hé thdng c6 thé phan quyén quan ly v giam sat cho cac don vi van hanh theo
mé hinh t6 chirc cua VNPT-Net.
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Hinh 7: M6 hinh ap dung NQMS trén mang cuza VNPT-Net.

Quy md &p dung: hé thdng cé thé duoc trién khai theo nhiéu quy md khac nhau
tly thudéc Vo nhu cau mong mudn cua VNPT-Net. Vi du vé quy md trién khai c6 thé
ap dung nhu sau:

- S6 tinh trién khai: 63 tinh
-S4 Prob/tinh: 10 (2 tai PE-AGG + 4 ring + 4 acc)

-S4 conection/Tinh: 12 + 4
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o

(4 K4/acc-upe + 4 K3/upe-agg)
3 K1 (No6iwvung + Lién vung/HCM or HNI)
o 1K2

o

Upe-Upe (tuy tinh): 2 + 2 Acc-acc

O

- Téng sb két ndi:

Z Probe = 630
z Connection= 756 Noi tinh

4. KET LUAN

Giai phép giam sé&t mang truyén tai ciia CDIT duoc thiét ké va xay dung dua trén
cac kién thuc, kinh nghiém CDIT tich liy duoc trong qua trinh tham gia thiét ké, trién
khai va van hanh mang ludi bang rong, mobile ctia VNPT tir 2008 dén nay. Giai phap
ndy cung cap nhiing tinh ning quan trong, can thiét cho nha khai thAc mang giam sét,
dam bao chat luong dich vu cung cip cho khéch hang theo md hinh SLA nhat 1a céc
khach hang doanh nghiép. Giai phap st dung phuong an giam sat tich cuc, doc 1ap
tuong d6i VGi ha tang mang luéi nén dé trién khai va khéng phu thudc vao sy da dang
hay chua san sang cua céc thiét bi mang.
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