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LUU LUQNG TRONG MANG FMC VA UNG DUNG KY THUAT LUU LUQNG
TRONG VIEC PINH TUYEN QoS
TRAFFIC ENGINEERING IN FMC AND USE OF TRAFFIC ENGINEERING IN QoS ROUTING

Nguyén Trung Kién }
Hoc vién Cong nghé Buu chinh Vién thong

TOM TAT

Ky thuat luu lwong(TE) d& déng mét vai tro quan trong trong viéc dw béo, thiét ké va téi vu
mang Vién théng duwa trén chuyén mach kénh(TDM) véi dich vu thoai la cha yéu. Khi mang NGN hay
gan day nhét la mang FMC ra doi nguoi ta ciing mong muén cé céc cong cu hitu higu dé quy hoach
va téi wu mang nhw da lam véi mang TDM truée day. Thoi ky dau, nguoi ta ¢ gdng mé rong céc
céng cu da c6 cho mang mdi, tuy nhién cac phép thir da cho thdy cac céng cu nay khéng dung duoc
nita (vi du mé hinh Poisson chdng han), ly do & day la mang NGN/FMC la mang da dich vu va dua
trén céng nghé chuyén mach géi IP nén cac déc tinh cla céc lubng lwu lwong khdc hdn mang Voice
thuén tuy. Nhiéu mé hinh lwu lwong méi ciing da dwoc dwa ra nhung chwa c6 mé hinh nao du téng
quat nhir mong muén. Bai béo nay gidi thiéu vé ky thuéat lvu lwong trén mang Vién thong thé hé mdi,
téng hop mét sé théng tin vé mot sé mé hinh lwu lvong méi va phén tich céch thire tng dung ky thuét
Iwu Irong khi chwa c6 mét mé hinh lwu luong chuén

ABSTRACT

Traffic engineering(TE) has an important role in the forecast, design and optimization of the
Telecom network based on circuit switching (TDM) with mainly voice service. When NGN or most
recently FMC network appeared, the same efficient tools to plan and optimize the network have been
expected, as with TDM network before. At the begining, there are efforts to expand the existing tools,
however trials have showed that these tools were unusable (such as Poisson model), the reason is
NGN/FMC is multi-service network based on IP package-switching technology so that the traffic
characteristics are quite different from the voice centric network. Many new traffic models have been
poroposed but none of them was a comprehensive one. This article introduces the traffic techniques
on the new generation Telecom network, gathering information about some new traffic models and
analyzing the method to apply traffic techniques when there is no standard traffic model shown yet.

I. GIOT THIEU PSTN (v6i luu lugng voice chu yéu) truyén

. . théng, trong thé hé mang nay cac md hinh luu

Mang FMCA (leeq MOb;”e Convergencg ) 1u'0n§ chuéi da dl.l‘O'C‘Xfy dl};ng va la cong cu

duge xay dung tren co 20 h? tang mare C.h uyen hiru hidu dé h trg cac qué trinh khac nhau

ey h g1 1P va cung cap cac loai hinh dich vu trong su phat trién cua mang. Mot s cac Iy

Vl,e n thong.A Vqlce’ Vld?o' fj ata"v'\{' Phuqng thuyét, md hinh 1a cong cu hitu hiéu trong viéc

thirc truy nhdp st dung céc cOng ngh¢ wireline, - £ s B s oial quydt cc vén dé hicu

\é\g;elli}is t(}ig’t Vlvu!l?,luwc;rga)i,réiHrSr{z'l)r;gU;l%d(éuﬁi nang mang nhu: tién trinh Poisson, cong thiic
nghién ctru &aflc tinh cia nguoi su ciung dich vy, Elang-B, 1y thuyet hang doi ing dung [1,9].

loai hinh dich vu va tinh chit cta cac ludng dir Khi cac ky thuat chuyén mach géi bat
lidu trao doi giita cac dbi tugng trén mang tir do dau hinh thanh, (ATM, X25 va tiép sau 1a IP..),
khai quat nén cac mé hinh chuin. Dya vao céc cac mang nay chu yéu cho viéc truyén sb liéu.
mo hinh dugc khai quat hod nay nguoi ta xay Nguon luu lugng dir liéu trén cac mang chuyén
dung ra cac ly. thuyet va cong cu khac nhau cho mach géi nay c6 tinh chat ON/OFF, trong d6
viéc tlet ké, to chirc mang dam bao duogc cac chu ky ON 12 thoi gian truyén dit liéu va OFF la
yéu cau cua dich vu khac nhau va tranh duoc khoang thoi gian khong truyén. Do tinh don
cac hién tuong tic nghén gian, cac tién trinh Poisson va Markov ciing da

dugc dung cho mang chuyén mach géi nay. Khi

Neghién cfru vé luu lugng da rat thanh st dung cac md hinh don gian nay cac chu ky

cong trong thé hé mang chuyén mach kénh
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ON hic OFF boc 16 tinh chit phan b cia né co
dang hinh hoc hay ham mii. Luu luong thé hién
tinh khong nhé (Memoryless) nghia 1a sy phu
thuoc nhau thoi gian ngan (SRD-short range
dependence). Cac ngudn luu Iuong gom (luu
lugng gop) s& thé hién nhu nhiéu tring (white
noise)

Nhiéu phan tich gan day veé cac luu luong
trén mang chuyén mach g6i IP trén cac mang
LAN/WAN véi cac tng dung FTP, WWW,
Email, Video.. da cho thdy tinh chat tw twong
dong (self-similar) véi time scale khac nhau
dang ton tai mot cach tu nhién trong cac luu
lwong ndy ma truée day di bo qua dong thoi
ciing cho thidy ciac mé hinh luu lugng truyén
théng nhu Poisson khong con dung cho viéc
phan tich cac luu lwgng maéi nay nira [2].

Vé6i mong mudn dwa ra duoc cac mé hinh
tuong tu cho thé hé mang Vién thong dua trén
cong nghé chuyén mach goi IP va gan dy nhat
12 mang hoi tu FMC ngudi ta ciing di bit tay
vao nghién vé luu luong trén mang nay.

Il. MANG FMC VA CAC DICH VU TIEU
BIEU

Trén mang FMC 1a mang Vién thong thé
hé tiép theo c6 su hoi tu gitra mang ¢o dinh va
di dong. Trén mang FMC nhiéu loai dich vu
khac nhau nhung c6 thé thdy 3 loai dich vu tiéu
biéu 1a cac dich vu trong nhom Triplay services:
VolP (thoai qua mang IP), IPTV (dich vu xem
Tivi qua mang IP) va HSI (Truy nhap Internet
toc do cao).

Dich vu VolIP 1a thé hé tiép theo cua dich
vu thoai PSTN truyén théng duoc xay dung
trén co so ha tang mang IP. Trong mang nay,
cac luong dir liéu voice s& duge goi thanh cac
packet va chuyén phat trén mang IP, Dé tiét
kiém bang thong, mot sé ky thuat ma hoa
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(codec) va ky thuat triét khoang lang dugc st
dung tai phia phat nham giam toc do bit. Cac ky
thuat ma hoa pho bién la G711, G723, G729..

Dich vu IPTV/VoD, P2P IPTV cung cap
céc ludng thong tin Voice va Video dén mot
nhoém khach hang str dung dich vu quang ba
cho mot nhom khach hang (IPTV-multicast)
hay cho tung khach hang (VoD). Dir li¢u trong
dich vy nay ciing 1a dang di liéu video + voice
thoi gian thuc (Soft-realtime)

Dich vu truy nhap Internet toc d6 cao 1a
loai hinh dich vu Internet truyén thong nhung
¢6 yéu cau cao hon vé chat luong dich vu va
loai hinh dich vy. Luu luong ndy bao gom dit
liu thong tin trao ddi trong qué trinh duyét
web, truyén file, email..

Trén mang FMC cac luu lugng Internet
va Multimedia ¢c6 dang ON/OFF. Vi du vai
dich vu Web, chu ky ON thé hién viéc tai trang
web va chu ky OFF thé hién thoi gian doc
thong tin.

I1l. MOT SO TiNH CHAT CUA LUU
LUQNG TREN MANG FMC

Mot sb thude tinh cia cac ludng dit lidu
trén mang maéi da duoc chi ra nhu:

- Tinh tu tuong dong [3,8,9]: Su phan b cua
luu lwong ¢ dang sao lai toan bo hay mot phan
cua nd sau mot chu ky thoi gian. Biéu dién cua
su tu tuong dong nay qua tham s Husrt (H).
Khi H gan tién téi 1 thi sy twong dong  cang gan
chinh xéc. Su tu twong dong c6 thé dién ra theo
cac time-scale khac nhau va c6 thé biéu dién
boi ham phéan b heavy-tailed hay long-tailed.

Hinh so sanh tinh chit ty trong dong trong luu

luong trong mang FMC Véi tinh chat cia luu
lugng Poisson truyén thong.
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- Tinh phu thugc nhau thoi gian dai (Long-
range-dependence) [10,19]: Su tu tuong dong
theo time-scale khac nhau duoc goi l1a (Long-
range-dependence-LRD). Tinh phu thu¢c nhau
thoi gian dai nay twong phan Vvéi tinh chit cua
luu lwong trén mang PSTN truyén théng o do
tién trinh dén va di duoc phan b theo Poisson.
Hinh 2 so sanh SRD va LRD, trong phan b
Poisson sy suy giam cua xac suat phia dudi rat
nhanh chong va sat véi ham mi cua thoi gian
con trong luu lugng co dac tinh LRD, sy suy
giam ctia xac suat theo ham hypebol.

Short-range Dependent Traffic

log (ACF)

log (Lag)

Long-range Dependent Traffic

T

1 100 000 10000
log (Lag)

Hinh 2. SRD va LRD

Phan b Heavy-tailed/ long-tailed: Mot
bo phan 16n trong xéc suét tap trung cao & phia
dudi cua sy phan bd so véi phan bd ham mii.
Dién hinh cua tinh chat nay dugc thé hién trong
phan b Pareto [4] va Weibull [5].

Hinh so sanh gifra phan bd Heavy-tailed
va phan bo ham mi

Exponetial and Pareto distributions with same mean

Exponential
Pareto

Probability Density Function

o 100
Batch size

Hinh 3. Phdn bo Heavy-tailed va phdn bé hdm
mii (exponential)
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- Tinh rdi rac (Fractal): Tinh chat nay thé hién
rat ro trong viéc truyen cac dir liéu dang goi lon
(bursts) nhu viéc tai cac file 1on, file audio, ..

- Sy phén bd cac chu ky ON/OFF khac nhau
doi voi cac tng dung cu thé trén mang nay
[8,11,19,21]:

- Dijch vu VoIP di chi ra sy phan bb: ON —
Gamma, OFF - Weibull

- Dich vy E-mail: ON — Weibull, OFF —
Pareto

- Dich vu FTP: Tuong tuy dich vu Email
nhung véi kich thudc file trung binh 16n hon va
chu ky ON dai hon

- Luu lwong WWW: khoang thoi gian Inactivg
duoc chia lam 2 loai: Active OFF ti’me phan bo
Weibull, In-active OFF time phan bo Pareto

IV.MQT SO MO HINH LUU LUQNG MOI
Véi mot sb6 dic tinh méi cua cac luéng
lru luong trén mang FMC nhu trén day, thoi
gian qua c6 mdt s0 mo hinh luu luong duoc
nghién ctru va dé xuat ap dung [11,17,19]:

- Mb hinh ludng Iuu (Fluid): Trong md hinh
nay, luu lugng duoc coi nhu volume va c6 tinh
chat cua 1 flow rate. M6 hinh nay phu hop cho
cac ludng luu lwong don nhu trong B-ISDN hay
ATM. M6 hinh nay phu hgp cho viéc mé hinh
hoé céc luu lugng burst véi mau ON/OFF

- Cac md hinh ty twong dong (Self-similar
models): M6 hinh Fractional ARIMA (m6 hinh
hdi quy tu chuyén dich trung binh phan doan),
mé hinh nay dwoc st dung rong rai nhat cho sy
ty twong dong, né co thé moé hinh hoa ca cac
tién trinh LRD, SRD dong thoi; M6 hinh
Fractional Gaussian Noise (FGN): Pugc dung
nhiéu cho cic qua trinh ngiu nhién, phu hop
cho viéc m6 hinh hoa cac dit li¢u burst va g
dung da phuong tién; Mo hinh Transform-
Expand-Sample (TES)..

- Céc md hinh LRD: cic mé hinh nay c6 thé
ké den: Fractional Brownian motion (FBm),
M/G/ o, ..

Thuc t&, mdi trong cac mo hinh luu
lugng trén chi thich hop véi mét loai luu lugng
nhat dinh. V& 1y thuyét, trong twong lai cac luu
lwong ngdy cang tré nén gan giéng véi cac qua
trinh Gaussan [12,19], & d6 anh huong cua cac



TAP CHi KHOA HQC & CONG NGHE CAC TRUONG PAI HQOC KY THUAT & SO 71 - 2009

ludng luu lugng don s& ngdy cang it y nghia
trong nguon luu lwong gop. Tuy nhién tai thoi
diém hién tai luu luong thuc té chua ¢ dau
gidbng voi moé hinh Gaussan. Thoi gian qua
nhiéu ¢6 gang da duoc thuc hién nhim dua ra
cong thirc tong quat twong ty nhu Erlang trong
mang PSTN ap dung cho mang méi nhung
chua ¢6 ¢ gang nao dua ra duoc cong thirc phu
hop cho vai tro nay. Hién tai, cac ludng luu
luong gop van chua phai 1a mang tinh dién hinh
dé bo qua vai tro ctia cac ludng luu luong riéng
ré va viéc nghién ctru cac mo hinh luu luong
van tiép tuc. No6i tom lai, hién van chua c6 mot
mo hinh luu lugng chuén duoc chép nhén rong
rdi cho céac luu lugng trén mang FMC va mot
cong cy hitu hiéu nhu trong mang PSTN chua
dat duoc.

V. GIAI PHAP VE PAM BAO QoS TREN
MANG THE HE MOI KHI CHUA CO CAC
LY THUYET PAY DU VE LUU LUQNG

Trong khi chua dat t&i su chin trong
nghién ctru V& mo hinh luu lugng trong FMC
nghia 1a chua c6 cac cong cu thiét ké hiru hiéu,
mot k¥ thuat khac dwoc s dung dé kiém soat
chat luong dich vu (QoS) do 1a ky thuat quan 1y
leu Twong [19]. Cac ky thuat lién quan dén quan
1y luu lwong c6 thé bao gom: Quan Iy dau vao
(admision control), phdn I6p luu lwong (traffic
classification), xu Iy hang doi (queueing), dinh
tuyén QoS (QOSR), ddnh lich phdn phdt géi
(scheduling) va kiém sodt cdc luu lrong ra
(traffic sharping), hand-over .

Dbi voi cac nha khai thac Vién thong 16n
(carrier, operator) viéc dam bao QoS cho cac
dich vu do minh cung cép 14 rt quan trong, do
vay cac nha khai thac 16n thuong dau tu trang
thiét bi dam bao dur thira heu leong trong mang
do minh quan ly. Viéc kiém soat dau vao tai cac
ngd vao cua mang (cac ngd nay két ndi véi cac
mang cua nha khai thdc khac hay mang
Internet) dwoc thuc hién nham dé han ché cac
yéu cau tir bén ngoai vao khi luu lwong bén
trong da can

Su phéan 16p Iuu lugng cho phép cac nut
mang xi 1y c6 uvu tién ddi voi cac ludng luu
luong cia cac dich vy doi hoi yéu cau chat
lwong cao (vi du cac dit lidu yéu cau tinh thoi
gian thuc VolP, Video). Cac goi tin ¢6 uu tién
cao s¢ dugc danh lich phat trudc.
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Céc ky thuat hang doi ciing duogc cai tién
rat nhiéu so voi cac ki thuat 4p dung cho mang
TDM, ATM trudc day: Weighted Fair Queuing
(WFQ), Weighted Round Robin (WRR),
Priority Queuing (PQ), Custom Queuing (CQ),
Class Based Weighted Fair Queuing (CBWFQ).
Hién nay, dé cai tién QoS céc thiét bi mang bao
gom ca cac thiét bi phia khach hang (mang do
thi -MAN, mang wifi 802.11e hay Wimax bang
rong 802.16) c6 kha ning kiém soat QoS dé
ting nguoi ding va ting dich vy bang cach tao
cho tung user/dich vu céc hang doi riéng, tinh
chat ctia hang doi phu thudc dich vu cu thé.

Viéc kiém soat luu lugng ra (sharping)
nham kiém soét bang thong ding bai 1 khach
hang hay mét hudéng nao d6 khong vuot qua
muac danh dinh cho phép. O diy nguoi ta st
dung cac ky thuat hang doi dé kiém soat luu
luwong vugt qua.

Déi vai cac luu lwong lién mién hay lién
nha khai thac NGN/FMC thi thuc sy kho kiém
soat. Cac t6 chirc chuan hod Quéc té dang ¢
gang dua ra mot framework cho viéc dap ung
yéu cau khach hang v& QoS nhu SLA (Service
Level Agreement) framework nhung trong thuc
té chwa co thtr nghiém nao duoc tién hanh

Bén canh cac k¥ thuat chi dong trén, mot
phuong an khac 1 str dung cac sb liéu thong ké
tur gidm sat trang thai mang (monitor) mot cach
thu dong [19]. O day, cac thong sb thong ke
duoc vé luu luong s& duoc sir dung hd tro cac
cong viéc nhu dinh tuyén, quy hoach lai mang..

VI. KY THUAT LUU LUQNG VA DINH
TUYEN QoS

Dinh tuyén QoS 1a chirc ning tim dudng
di trén mang dam bao mét s6 cac yéu cau rang
budc v€ QoS (bang thong, tré, rung pha, ty 1é
mat g6i..) con ky thuat luu lwong lai 1a viéc téi
vu tai nguyén mang duya trén cac tinh chit cua
cac luong luu lugng thong tin.

Giita QoSR va TE co diém chung QoSR
va TE déu la cac ky thuat hudng dén viéc su
dung tai nguyén t6i uu va thod man céc yéu cau
truyén thong tin. Diém tuong phan gira QOSR

va TE 1a QoSR huéng dén viéc tim duong ngan
nhét trong khi TE lai tim duong c6 bang thong
cao nhét, QoS duogc xem xét dudi goc dd ngudi
dung con TE xem xét dudi goc d6 mang, QoSR
tap trung vao diém c6 tinh nhat thoi  (short-


http://www.cisco.com/en/US/docs/ios/12_0/qos/configuration/guide/qcconman.html
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http://www.cisco.com/univercd/cc/td/doc/product/rtrmgmt/ciscoasu/class/qpm1_1/using_qo/c1plan.htm
http://www.cisco.com/en/US/docs/ios/12_0/qos/configuration/guide/qcconman.html
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term) trong khi TE lai 14 van d& c6 tinh lau dai
(long-term).

Néu c6 mot mé hinh luu luong chuan ta
c6 thé xac dinh dugc tai nguyén kha dung trong
khoang 1an can thoi diém xét néu biét luu luong
& thoi diém trude d6 va thong sd nay co thé lam
mot yéu té tac dong dén quyén dinh chon
duong di. Tuy nhién, nhu da gidi thiéu phia trén
hién nay chua c6 cac mé hinh luu lwong chuan
nao duoc dua ra dé s dung cho muc dich nay,
viéc nghién ciru ung dung ky thuat luu lugng
trong dinh tuyén QoS con nhiéu thach thirc
[15]. Y twéng co tinh kha thi sir dung k¥ thuat
luu lugng dé hd tro dinh tuyén QoS duoc thuc
hién bang mot s6 cach nhur:

- Phan 16p cac luéng luu lugng (vi du
Realtime va Non-Realtime) trén co s d6 su

Load Uncertainties

ﬂ Actuall
Load |
I
Controls I }

ms, sec,
min

management

Traffic Management
pkt. level processing,
routing control, congestion

dung cac thuat toan QoSR khac nhau cho
cac luong luu lugng [22].

- Su dung ky thuat du bao luu lugng dua trén
cac thong s thong ké Iuu lwong mang ¢ qua
khtr véi chu ky quan sat Iuu luong (time-
scale) khac nhau(ms, sec, min, hour hay day)
[16] dé hd trg dinh tuyén QoS. Hinh biéu
didn vi du viéc s dung sé liéu thong ké
giam sat luu luong hd trg cho QoS routing.

- Bén canh d6, cac thong sd thong ké luu
luong cling dugc st dung trong QOSR nham
can bang tai trén cac tuyén nhat 1a trong dinh
tuyén QoS lién mién [24,25]..., & ddy céc
thong tin vé luu luong duoc trao d6i giita
cac bd dinh tuyén thong qua trudng thong
tin mo rong cua cac giao thuc OSPF hay
BGP.

Traffic measurement data
l Observed network states

days, weeks

months, years

Capacity Management

ity allocation, cap.

planning, routing, design
management

Network Planning
network dimensioning,
modeling, perf. analysis,
what-if analysis

T

Forecast traffic demands
Traffic requirements
Performance objectives

Hinh 4. Ung dung s6 liéu thong ké luu leong cho cdc bai todn khéc nhau

VII. KET LUAN

K¥ thuat luvu luwong dong vai tro quan
trong trong té chirc mang Vién thong. Ly thuyét
vé luu lugng trong thé hé mang FMC khéac
nhiéu so véi trong mang PSTN truyén thong va
cho dén nay chua c6 mét md hinh luu luong
hoan chinh va chua theo kip yéu cau trong viéc
phat trién ciia mang thé hé méi. Trong khi cac
nghién ctru vé luu luong con tiép tuc, cac co
ché giam sat, quan 1y dé kiém soat QoS hay sir

dung cac dir liéu thong ké luu lwong vé mang
dé phuc vu cho muc dich dinh tuyén QoSR néi
riéng hay dam bao QoS noéi chung thuong dugc
st dung trong thyuc té. Trong twong lai, khi
mang FMC da 6n dinh va cac dich vu trén dé
da phong phti va mirc do sir dung cao lam cho
anh huong cia cac ludng luu luong don it y
nghia di trong mét Iuu lugng gop thi mdé hinh
tong quat nhu Gaussan c6 thé hy vong dwoc sir
dung nhu md hinh chuén.
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