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TOM TAT
Hién nay giao thic dinh 'guyén Open Shortest Path First (OSPF)
duoc str dung rat pho bicn trong ha tang mang IPv6. OSPF st
dung nhiéu kiéu Timer dé glam lugng ban tin Overhead. Cac
gia tri Timer nay dam bdo rang OSPF chi mat vai giay dé khoi
phuc lai cac két ndi bi hong. Cac yéu to nhu su hoi tu mang va
mirc do str dung hiéu suat CPU (Central Processing Unit) bi anh
hudng réat 16n tir viée thay di gia tri bo dinh thoi Timer. Muc
tiéu cua bai bao la sir dung cong cu mo phong véi cac gia tri
dau vao cu thé dwa trén d& xuat dé dua ra ket qua dinh lugng vé
sy anh huong cua bo dinh thoi Timer. Ket gua nghién cuu cho
thy, voi gia tri bo dinh thoi Timer dé ¢ mic cao s& lam qua
trinh hoi tyu mang cham hon va mirc do st dung tai nguyén bo
vi Xt Iy CPU cao hon, trong khi vai gia tri bd dinh thoi Timer
nho hon s& dam bao viéc hoi tu mang nhanh hon va sur dung tai
nguyén CPU it hon.
Tir khoa: Bo dinh thoi Timer; hoi tu mang; hiéu suat CPU; thoi
gian hoi ty; giao thirc OSPFv3.
1. Gigi thiéu
Trong qué trinh thiét ké trién khai céc du an ha téng mang
doanh nghlep, co quan to chirc voi quy mo 1on, viéc lya
chon ra cac giao thic dinh tuyén thich hop cho mét vung
mang, mot lién mang hodc toan mang cta dy an can nhiéu
pthO‘ng an ky thuét dua trén cac uu nhugc diém cua cac
giao thtrc dinh tuyen da co. Tai Viét Nam, trong khi ha tang
IPV6 (Internet Protocol Version 6) van con dang nhen nhom
va bat dau hinh thanh so khai ¢ murc thir nghlem thi & cac
nudc phat trién trén thé gisi ho da dua vao ap dung, thuong
mai héa tir kha 1au trude do so vai thoi diém hién tai. Do
nhiing uu diém kha noi bat so Vi mot s0 giao thic dinh
tuyen khac nhu: Khong g101 han s lugng Hop count trong
hé thong mang [1-2], c6 hd trg chia mang con tdi uu
(Variable Length Subnet Mask) stt dung goi tin kiéu
multicast dé gui thong tin cip nhat trang thai duong link [3-
4], bang dinh tuyén dugc hoi tu nhanh do su cép nhat dinh
tuyén duoc lan truyén tirc thoi va khong tuan theo dinh ky
[5-6]. Giao thirc OSPF hi¢n nay da va dang la su Iya chon
phd b1en cho cac du an mang doanh nghiép trong nudc.
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Tuy nhién, khi trién khai giao thuc OSPF, cac nha thiét ké mang tai Viét Nam nén
can duoc trang bi nhiéu kinh nghi¢m va kién thirc hiéu biét sau sic vé dic diém, tinh nang
cling nhu su twong thich ciia OSPF trong ha tang IPv6 dé trién khai dugc t6i wu nhit trong
thoi gian t6i [7-8]. Muc tiéu cua bai bao nay la di danh gia, xac dinh mét trong cac thong
s6 ¢6 anh hudng nhiéu (néu bj thay ddi/tuy chon) dén hoat dong cua OSPF (thoi gian hoi
tu, mirc tiéu thu hiéu sudt CPU khi chay OSPF trong ha téng mang) trong cac budc hoat
dong ciia OSPF d6 1a bo dinh thoi OSPF Timer. Trong mot s nghién ctru da duoc cong
bd trudc do, cac tac gia thuong str dung cac tham sb to hO’p thay vi danh gia tham sé don
1€ [9-10]. Hodc la st dung phuong phap danh gia c6 phan phirc tap nhu sir dung mé hinh
toan hoc, cac hé quy chiéu, cac hé théng mé phong doi hoi chi phi 16n [11]. Trong nghién
ctru ndy, nhom tac gia dua ra phuong phap don gian, dién giai logic, cong cu md phong
tryc quan, mién phi ma van dam bao, dap tng duoc cac yéu cau vé dau ra (output).

2. Co sé nghién ctru, danh gia
2.1. Pic diém ha ting IPv6

Giao thuc IPv6 hién nay la phién ban mai nhat so véi giao thic IPv4 (Internet
Protocol version 4). IPv6 di duogc to chiic IETF(Internet Engineering Task Force) phat
trién dé giai quyét mot s van dé nhu can kiét khong gian dia chi IPv4. IPv6 da dugc phat
trién dé thay thé giao thirc IPv4 nhu mé ta trong Hinh 1.

= GIAO THUC IPv4 = GIAQO THUC IPv6

Deployed 1981 Deployed 1998
32 bit IP address 128 bit IF address
4.3 billion address 7 Ox102¢ address
Address must be reused and masked Every device can have a unigue address
Mumeric dot-decima notaion Alphanumeric hexadecimal notation
186.168.15.2 28b1:6400:-8a3c:d18b:0:15c2

Hinh 1: Uu diém vuwot tréi ciia IPv6 do la khéng gian dia chi réng lon

Giao thie IPv6 dang dan duoc trién khai va st dung phd bién, hoan thién nhiing thiéu
sot ma IPv4 dé lai. Bén canh d6 cung cip mot s tinh nang ma IPv4 khong hd tro. IPv6
hién cung cip maot sb cai tién, cap nhat so voi IPv4 nhu [3]:

v Khong gian dia chi rat 16n hon: Tang tir 32 bit I&n 128 bit.

v BPinh dang Header cta IPv6 duogc cai tién nham cai thién hiéu suat chuyén tiép
goi tin.

v/ C6 kha nang tu dong cau hinh khéng trang thai gilp cac node mang tu xac dinh
dia chi cua riéng minh.

v’ Tinh nang Multicast gitp ting cudng sir dung truyén thdng mét chiéu hiéu qua.

‘ v’ Tinh ning Jumbograms hd tro cac packet payload rat 16n, cho hiéu qua cao hon
nhicu.
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v/ Kha ning bao mat 16p mang (Network Layer) giip ma h6a va xac thyc truyén
thong.

v’ Tinh ning QoS (Quality of service) c6 thé danh diu cac g6i tin va dan nhan
nham giup xac dinh nhitng luu lugng traffic can duoc wu tién.

v’ Tinh ning Anycast ting muc du phong, st dung nhitng dia chi c6 ciu tric khéng
dac biét.

v/ Tinh di d6ng gitp d& dang hon khi xur ly véi thiét bi di dong hoac khi chuyén
vung.

2.2. Vién dé dinh tuyén trong ha tang IPv6
a. Dinh tuyén trén may trgm

Mot trong nhiing co sa, nguyén ly khi thiét ké IPv6 [4-5] la cac may tram phai hoat
dong chinh x4c trong truong hop ngay ca khi no biét rat it thong tin, dac diém vé mang.
Trén thuc té, cac may tram khdng giéng bo dinh tuyén Router d6 1a khong luu giit bang
thong tin dinh tuyén va thuong khong ¢ cau hinh ¢6 dinh. Dicu d6 c6 nghia 1a khi bat dau
khoi dong, may tram phai tu cau hinh, va can tu biét dugc thdng tin nho nhat vé cac may
dich ma né trao d6i gbi tin. Céc thong tin ndy duoc luu trit trong bo nhé duoc goi 1a cache.
Vé mat ky thuat, day thyc ra la cac mang cua ban ghi dit liéu. Thdng tin mdi trudng cé
khoang thoi gian ton tai gidi han va cac trudng qué han s& dugc loai bo dinh ky dé gidp
gidi han kich thudc céc bo dém cache. Ngoai ra, cac node mang c6 thé luu trir thong tin bd
sung nhur gia tri MTU (Maximum Transmission Unit) cua tuyén duong.

b. Dinh tuyén trén cac Router

Néu nhu viéc xur 1y dinh tuyén & cac may tram duoc thiét ké sao cho cac may tram
c6 thé tu dong cau hinh, thi viéc dinh tuyén cia IPv6 trén cac Router cd nguyén ly khdng
thay d6i: Router s& sir dung dia chi IP dich cua goi tin va bang dinh tuyén (routing table)
dé ra quyét dinh giri goi tin téi dau. Vi viéc trién khai IPv6 thi dinh tuyén da ving trén
thyuc té kha phd bién nhu trong Hinh 2.

Fa T,

Area 0 J‘lﬂNDT; QuangNinh ~ Area

2001:DB21:1-:/64 @ 2001:DB2:1-4::/64 @

o, S

Area 2 2001:DBE:1:6/64

2001:DB&:1:5:./64 @
LS
Vinh T““ NinhBinh

2001:DB8:1:3::/64 / AN J/

Hinh 2: Si linh hogt va chinh xac khi siz dung giao thize dinh tuyén trong ha tang IPv6

Céu trac dic trung vé bang dinh tuyén IPv6 gdm c6 nhiéu hang, mdi hang 1a mot
tuyén (route), moi tuyen sé bao gom cac truong sau:
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- Truong dia chi IPv6 dich (Destination IPv6 address): biéu dién dia chi dang IPv6-
address/ prefix- length.

- Truong dia chi IPV6 cua ching tiép theo (next - hop address): Pay 1a dia chi IPv6
ciia mot may tram (hozic Router) ma géi tin can phai chuyén dé téi dich.

- Truong giao dién cong (Interface): Trudng giao dién nay cho biét géi tin s& duoc
di chuyén qua giao dién (cong) nao cd thé téi chang (hop) tiép theo da duogc xac dinh.

2.3. Pdc diém giao thirc OSPF trong hg tang 1Pv6

Giao thirc dinh tuyén OSPF cho ha tang IPv6 (OSPFv3) duoc sira doi, cap nhat tir
OSPF str dung cho IPv4 (OSPFv2) [6-7]. Nén tang co s& caa OSPF cho han tang IPv4 van
khong thay doi. Trong d6, mot s6 thay dbi la can thiét dé thich ang véi kich thude dia chi
IPV6 va trong ngir nghia giao thuc gitra IPv4 va IPv6. OSPFv3 la phién ban dugc dinh
nghia trong tiéu chuan RFC - 2740 cua IETF. Vé co ché hoat dong, OSPFv3 van giit lai
nhiéu dac diém trong nguyén tic hoat dong cia OSPFv2 nhu [8-9]:

+ VAn la mot giao thirc dang Link - State dién hinh: cac thong tin dinh tuyén duoc
trao d6i qua lai 1a céc ban tin LSA; str dung giai thuat Dijkstra dé tinh toan, thiét 1ap duong
di toi wu dén moi dich dén trong toan mang.

+ Trén Router Cisco, OSPFv3 van sir dung gia tri AD la 110, gia tri metric van
duoc tinh theo cost tich liy trén cac cng Interface.

+ OSPFv3 sir dung céc loai goi tin gibng OSPFv2 nhu: Hello, Database Description
(DBD), Link State Request (LSR) va Link State Update (LSU).

+ Mot s6 co ché khac nhu: cac network - type, area - type, thiét lap lang giéng
neighbor, ... cling van duoc giir nguyén.

Tat nhién, khi chuyén sang hoat dong trong ha tang IPv6, giao thirc OSPFv3 s& cO
mot s6 diém khac biét nhu:

+ Pia chi kiéu Multicast duoc st dung trong viéc trao d6i thong tin dinh tuyén hién
nhién phai la cac dia chi IPv6 c6 dang: FF02::5 va FF02::6.

+ Cac thong s dia chi IPv6 khong con xuat hién trong dinh dang Header caa cac
goi tin OSPFv3 nhu véi OSPFV2.

+ Giao thirc OSPFv3 da sir dung tinh nang IP Sec cua IPv6 véi cac dinh dang
Header mo rong AH va ESP dé thyuc hién viéc xac thuc dinh tuyén, thay vi phai dwra ra mot
s6 co ché xac thyc riéng nhu véi giao thirc OSPFv2.

2.4. Bg dinh thoi OSPF Timer

Khi mot Router thuc thi giao thirc OSPF, viéc dau tién né phai chi ra mot gia tri
duoc dung dé dinh danh duy nhét cho ban than nd trong nhém cac Router ciing chay OSPF
[10]. Gia tri nay goi la Router-id. Sau khi da thuc hién chon xong Router-id, Router chay
OSPF s& thiét lap quan hé lang giéng (neighbor) vai céc Router khac co két néi truc tiép
véi nd. Lic ndy Router chay OSPF s& guri ra tat ca cac cong ciia né dang cung chay OSPF
mot loai goi tin duoc goi 1a ban tin Hello. Ban tin nay duoc giri dén mot dia chi Multicast
danh riéng cho giao thirc OSPF 14 224.0.0.5, va guri dén tat ca cac Router khac dang chay
OSPF trén cung phén doan mang véi n6 [11]. Muc dich cua ban tin Hello la gitp cho
Router tim kiém dugc lang giéng cua minh, thlet lap va duy tri mdi quan hé nay lién tuc.
Ban tin Hello dugc giri theo dinh ky mic dinh moi 10s/lan. C6 nhiéu thdng tin s& dugc hai
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Router két ndi truc tiép trao d6i vai nhau trong ban tin Hello. Trong cac loai thong tin dugc
trao d6i nay, c6 nim thong tin sau bét budc phai khop (match) vei nhau trén ca hai Router
dé chang c6 thé thiét 1ap duoc mdi quan hé lang giéng véi nhau do la: (1) Area-id; (2)
Hello Timer va Dead Timer; (3) Hai dia chi IP trén link ddu ndi phai cung subnet (mot vai
trrdng hop con yéu cau cling ca subnet - mask); (4) Thoa man dugc cac didu kién xac thuc;
(5) Cung bat (on) hoic cung tit (off) co Stub.

Trong nghién ctru nay, chdng tdi quan tdm téi noi dung (2) d6 1a: Hello Timer la
khoang thoi gian dinh ky gtri ban tin Hello ra khoi mot cong chay giao thicc OSPF. Khi mot
Router nhan duoc ban tin Hello tir Router lang giéng nd s& khoi dong Dead Timer. Néu sau
khoang thoi gian da duoc chi ra trong Dead Timer ma Router khdng nhan duoc ban tin Hello
tir Router lang giéng, n6 s& coi nhu Router lang giéng ndy khdng con va s& x6a moi thong
tin ma né hoc duoc tir 1ang giéng. Nguoc lai, cir mdi 1an nhan duoc ban tin Hello tir Router
lang giéng, Dead Timer lai dugc thiét 1ap lai (Reset). Gia tri mac dinh cia Hello Timer va
Dead Timer trong céc loai mang chay OSPF duoc thé hién nhu Bang 1.

Bang 1: Gia tri mdc dinh Hello Timer va Dead Timer trong cac kiéu mang OSPF

Kiéu mang OSPF Hello-Interval Router Dead-Interver
Broadcast 10 giay 40 giay
Non-Broadcast 30 giay 120 giay
Point-to-Point 10 giay 40 giay
Point-to-Multipoint 30 giay 120 giay
Loopback N/A N/A

Bo dinh thoi OSPF Timer bao gom céc ban tin OSPF Hello dugc trao ddi giita
cac Router dang chay giao thirc OSPF. Céc ban tin nay rat quan trong vi tir d6 cho phép
cac thiét bi chay OSPF xac dinh dugc hang xém cua minh mot cach tu dong. Mot trong
nhitng diéu kién d6 1a trong cac ban tin Hello phai c6 su thong nhét gia tri bo dinh thoi
OSPF Timer dugc thoa thuan 1a Hellolnterval (Hello Timer) va RouterDeadlInterval
(Dead Timer).

3. Phan tich dic diém thoi gian hdi tu va hiéu suat CPU cia giao thirc OSPF
trong ha tang IPv6

Mot giao thuc dinh tuyen dugc danh gla 1a tét (t6i wu) trong bét ky trudng hop nao
khi dap g duoc cac yéu cau hé thong trién khai giao thirc d6 trong ha tang mang mot
cach cao nhat. Co nghia 1a, khi trién khai giao thirc s& dem lai lgi ich 16n nhat cho nguoi
str dung tir viéc giao thirc d6 dap ng tot nhat cho hé thdng cua ho. C6 thé chi ra mot sb
loi ich nhu: chi phi ré nhat c6 thé, thoi gian nhanh nhat trong kha ning x ly, tinh 6n dinh,
san sang va dé quan ly cho moi déi twong quan tri [12-13]. Bé danh gia giao thirc OSPFv3
cling khong khac nhiéu so vai cac tiéu chi trén. Vi OSPFv3 can phan tich dénh gia yéu
t6 thoi gian hoi tu caa giao thire dinh tuyén va hiéu suat CPU (muc do st dung nang luc
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xt ly ciia CPU trén tong cua bo dinh tuyén) véi muc dich 1a: Thoi gian hoi tu cang nhanh,
muc d6 tiéu thu hiéu suat CPU cang it thi giao thic ¢6 hiéu nang (su toi wu) cang cao.

3.1. Thei gian hgi tu mang

O muc do rong, mang hoi tu hién nay Ia xu thé tich hop tat ca cac loai di liéu nhu
thoai (tiéng noi), video, data vao mét ha ting mang duy nhat. Trudce day cac hé théng mang
data 14 riéng v&i thoai. Hoi tu mang lién quan dén viéc cung cap céc dich vu lién lac dién
thoai, video va dit liéu trong mot mang duy nhat. Noi cach khac, mot cong ty cung cap
dich vu cho tat ca céac hinh thirc giao tiép [14]. Su hdi tu mang chu yéu duoc thiac day bai
su phét trién cua cong nghé va nhu cau. Nguoi dung cd thé truy cap vao mot loat céc dich
vy, chon trong s6 nhiéu nha cung cap dich vu hon. Mat khac, hoi tu cho phép cac nha cung
cap dich vu &p dung cac md hinh kinh doanh méi, cung cap céc dich vu sang tao va tham
gia vao cac thi truong méi. Ddi voi hé théng xuong sdng caa mang bao gom nhiéu cac
thiét bi dinh tuyén thi hoi tu 1a trang thai ma trong d6 cac Router trong ciing so do mang
(topology) c6 chung trang thai/dac diém vé lién mang ma chiing dang tham gia. Hiéu don
gian, khi d6 tat ca cac Router d hoc (luu) duoc tuyén duong di téi dich trong toan mang.
Bang dinh tuyén cua chiing da cap nhat duoc toan bo thong tin vé trang thai lién két/két
ndi, dia chi ngudn/dich trong toan mang. Hoi tu mang ciing 1a qua trinh dong bd hda cac
bang chuyén tiép (Forwarding Table) khi ciu trlic mang c6 su thay doi va khéi phuc mang
vi n6 khdi phuc lai cac két ndi bi 15i va sy mat goi tin trong qua trinh truyén tai luu luong
[15]. Qué trinh hoi tu mang duoc thé hién nhu Hinh 3.

OSPF CONVERGENCE
| |

Phat hiénléi Lan truvén srkign S . Cip nhit ba.ﬂg Sinh
(Failuer []évant. = Hirlysir kkién tuwén

b Dheime i) Tt o i

Detection) Propagation) (Event Procsssing) &Pﬁ?ﬁ:‘?tm"
Hello Protocol sik _ . Bing RIBFIB tao

dung e - SPF tinh do tre L=

= LSA dwoc phat sinh _ .. cac route cho 3PF
HelloInterval=10s L&A diroclan truyén LSA quang bavao cap nhatvachuyén
FouterDeadInterval h - ¥ trong tién trinh SPE t{f céﬁ friic ma-.ng
=1*HelloInterval P g

Hinh 3: So @6 mé td qué trinh héi tu mang OSPF

Sau khi so @6 mang c6 su thay dbi thi tat ca Router can mot thoi gian nhat dinh dé
tinh toan lai cac duong di téi dich ctia minh, va qué trinh va thoi gian do goi la thoi gian
héi tu (Time To Convergence). Thoi gian hoi tu 1a thude do tc d6 ciia mot nhém céc bd
dinh tuyén dat dén trang thai hoi tu. Pay 1a mot trong nhitng muc tiéu thiét ké chinh va la
mét chi sb hiéu suat quan trong cho cac giao thirc dinh tuyén, can thuc hién mot co ché
cho phép tat ca cac bo dinh tuyén chay giao thtc hoi tu nhanh chéng va dang tin cay. Kha
nang hoi tu 1a muc dich rat quan trong cua thuat toan dinh tuyén. Sy hoi tu nhanh s& lam
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cho thong tin trong c4c bang dinh tuyén duoc thdng nhat mot cach nhanh chong. Nguoc
lai, n6 s& lam pha v& di tinh thong nhat vé thong tin dinh tuyén giita cac Router. T4t nhién,
kich thuéc cua mang ciing déng mot vai tro rat quan trong. Mot mang 16n hon s& ¢6 mic
d6 hoi tu cham hon so vai mot mang nho hon. Thoi gian hoi tu dugc tinh theo cong thirc:

Convergence = Failure_Detection_Time + Event Propagation_Time +
SPF_Run_Time + RIB_FIB_Update_Time
Trong do:

+ Failure_Detection_Time: Thoi gian phat hién I15i mang, 18i hé thong truyén.

+ Event_Propagation_Time: Thoi gian lan truyén sy kién (quang ba ban tin LSA
vao trong so dd mang).

+ SPF_Run_Time: Thoi gian dé thuc hién tinh todn SPF trén tat ca cac bo dinh
tuyén khi nhan dugc thdng tin méi.

+ RIB_FIB_Update_Time: Thoi gian dé cap nhat cac bang chuyén tiép cho tat ca
cac bo dinh tuyén trong khu vuc dinh tuyén.

OSPF dat thoi gian hoi tu nhanh do st dung cac goi cap nhat Link-State duoc bay
ma né bao gém maét hoic nhiéu sy quang ba Link-State (LSA).

3.2. Higu sudt CPU

Cac giao thirc dinh tuyén str dung hiéu suat cua CPU trong cac bo dinh tuyén dé
tinh toan duong di ngin nhit ti dich. Hiéu suat cua CPU tai thoi diém bat dau giri cac ban
tin Hello thuong cao hon cac thoi diém sau d6. Mirc d6 sir dung hiéu ning CPU dugc thay
doi trong céac khoang thoi gian khac nhau tly thudc vao giao thire dinh tuyén dang sir dung
hién tai. Khi c6 su thay doi trang thai két ndi trong mang, giao thac OSPF sé sir dung lai
cac goi tin LSA dé tim Router hang x6m méi va duong toi cac Router khac trong cliing so
dd mang va phai st dung thém hiéu suat CPU. Viéc ty dong tinh todn va cap nhat giri théng
tin di t&i cac Router khac khong chi tiéu tén xir Iy CPU ma con chiém dung kha nhiéu bing
thong nhat 12 khi théng tin nhiéu va mé hinh hé théng 16n. Néu c6 mét sy thay doi dién ra
trong mang thi lwong théng tin cap nhat s& dién ra 6 at va c6 thé gay nghén mang.

4. Trién khai va danh gia thuc nghiém
4.1. Pit vin dé

Trong phan nay, cac thuc nghiém mé phong (input) dugc thiét ké va xay dung dé
do luong, phan tich thoi gian hoi tu, dong thoi theo di viéc st dung hiéu suit CPU trong
cac khoang thoi gian khac nhau dé cho sé liéu dau ra (output) mot cach dinh luong [16-
17]. Sé liéu dinh lwong cho phép ching tdi rit ra nhimg danh gia, nhan xét cho muc tiéu
cua nghién citu mot cach twdng minh nhat. Trong nghién ciru ndy, so dd mang duoc thiét
ké cho giao thirc OSPFV3 trén ha ting mang IPv6. So d6 st dung dong Router ¢6 hd tro
tat ca cac giao thuc dinh tuyén trén thuc té, dic biét 1a hd tro tét cho giao thirc OSPFv3
chay trong ha tang IPv6. Céc két ndi gitra cac cong cua cac Router thdng qua mang dién
rong WAN c6 téc do 1.544 Mbps nhu trén thyc té [18]. So dd mang md phong cho giao
thize OSPF duoc thiét ké phan ving (area) khac nhau nham giam lwong tin Overhead trén
cac Router twong tmg. So d6 tong thé duoc thé hién nhu Hinh 4.
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Hinh 4: So do tong thé md phong thyc nghiém

Nghién ctiu thuc nghiém tién hanh xac dinh mic d6 hoi tu mang trong trudng hop
khi mét trong céc lién két (Link) gitra cac Router bi I5i (gap su cb két ndi) bing viéc gui
100 gdi tin Ping mét lan va qué trinh nay duoc 13p lai trong 10 lan. Trong thuc nghiém mo
phong nay, nghién ciru thue hién giri cac goi tin Ping tir Router 1 d&én Router 8 dong thoi
ngat (off) két ndi giita Router 5 va Router 8 dé xac dinh thoi gian hoi tu. Viéc sir dung hiéu
suit CPU ciing duoc giam sét trong cac khoang thoi gian khac nhau. Hon nita, trong thuc
nghiém nay, thoi gian hoi tu va hiéu suat sa dung CPU da dugc giam di bang cach hiéu
chinh lai gia tri OSPF Timer.

4.2. Danh gid thuc nghiém

a. Mo phéng truong hep gia tri OSPF Timer véi Hold Time = 10000 msec

Luu luong dir liéu truyén tai dugc giri truc tiép tir Router R1 dén Router R3. Bé
xéac dinh mau luu lugng ndy c6 thé sir dung Iénh “trace route” trong ché d6 cau hinh cua
Router (Router#trace route?). Néu thuc hién ngat két ndi giira lién két cong cia R1 va R3
thi duong din thay thé s& duoc chon qua R2 dé tiép tuc trao ddi dir liéu. Dé tinh ra thoi
gian hoi tu, nghién ctu st dung 100 g6i tin Ping tir R1 dén R8 trén giao dién dd hoa Ping
Command cua Router (Router#ping?). Trong qué trinh Ping s& ngat két néi giira R5 va R8,
khi d6 luu luong dir liéu phai di qua duong dan khac (qua R9) dé dén dich R8. Thoi gian
tim duong dan méi thay thé chinh 1 thoi gian hoi tu ma Router phai tinh toan lai (trong
10 lan thuc nghiém) duoc thé hién trong Bang 2.

Bang 2: Thoi gian hgi tu mang trén két néi 161 (Link failure)

Lan mé phéng

Goi tin nhan dwgc

Goi tin bi mat

Thai gian hi tu mang (giay)

1

97

3

6

2

96

4

6
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Lan mo phéng | Géi tin nhan dwec | Goi tin bi mat | Thai gian hai tu mang (giay)

3 98 3 8
4 97 3 6
5 97 5 6
6 97 3 8
7 97 3 6
8 96 3 4
9 97 4 6
10 95 2 6

Trung binh 96,8 3,2 6,2

Mirc d st dung hi¢u suat CPU s& dugc xéc dinh trén Router ¢ céc thoi diem khéc
nhau st dung cac gia tri OSPF Timer mac dinh. Luong phan trdm st dung hi¢u suat CPU
sé cao hon khi qua trinh thiét 1ap bat dau duogc thuc hién trén cac Router nhu thé hién trong

Hinh 5:
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Hinh 5: Kiém tra qué trinh tiéu thy hiéu sugt CPU trong ciia Router R1
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b. M6 phong truwong hep gia tri OSPF Timer vgi Hold Time = 1000 msec

Trong thuc nghiém nay, gia tri OSPF Timer dugc tuy chinh va thoi gian hoi tu,
mtrc d6 tiéu thy hiéu suat CPU duoc tinh bang viéc lap lai qua trinh st dung Iénh Ping. Dé
tinh ra thoi gian hoi tu, nghién ciu sir dung 100 g6i tin Ping tir R1 dén R8 trén giao dién
dd hoa Ping Command caa Router (Router#ping?) nhu thuc nghiém trudc. Trong qué trinh
Ping s& ngat két ndi gitta R5 va R8, khi d6 luu lwong dit liéu phai di qua duong dan khéc
(qua R9) dé dén dich R8. Thoi gian tim duong dan méi thay thé chinh 1a thoi gian hoi tu
ma Router phai tinh toan lai (trong 10 lan thyc nghiém) dugc thé hién trong Bang 3.

Bang 3: Thoi gian hgi tu mang véi Hold Time = 1000 Msec

Lan mé phéng

Goi tin nhan dwgc

Gai tin bi mat

Thai gian hgi tu mang (giay)

1

99

1

2
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Go6i tin nhan dwoc | G6i tin bi mat| Thai gian hdi tu mang (giay)
99 2

99

98

99

99

99

98

99

10 99

Trung binh 98,8

LAnm

o
>
(=}
>

(@]

OloiN[lOcjlO|M~AlWO|IN|O

NP R RPR|IRPIN[R[RP|F
NN RN NN D

=
N
N
SN

Két qua cho thay, sau khi tiy chinh gié tri bo dinh thoi Timer, ching ta cd thé giam
dang ké thoi gian hoi tu mang xudng con 2 gidy. Két qua ciing cho thay muc d6 st dung
CPU da duoc cai thién rd rét sau khi sira doi gié tri bo dinh thoi Timer sang gié tri khac.
Ty I phan tram giam dén mac tdi da con 4% sau khi tuy chinh gia tri Timer. Qué trinh
kiém tra duoc thuc hién nhu thé hién trong Hinh 6.

RESEshow processes

CPIT utilismation for fiwve secornds: 0%,/,0%; ome minute:z 0%; fiwve
minutes:z 0%
FID T PC FPuntime {(ms) Invoked usSecs Stacks TITY

Process

1 Casp @0ZF3IEARFO a 1&8Z7 O Z&e00/,3000 0O Liosd
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Z Lwe &0CS5SBEOD £ 13a Z9 S557Z/a000 o CEF
Scanner

2 Lgast &€0ZD30FS 1&e7&a 837 Z00Z 57405000 0O Check
heaps

4 Cwe &0ZD0SFES a 1 O s5s5&=5/,9€000 0O Chunk
Manager

5 Cwe &0ZDFOES a 1 O 553Z.€000 O Pool
Manager

aw Mot &€0Z51E=S a = O S55&0,.9000 ]
Timers

T Mwe 0004940 [} = O s5s5&e=2/,9000 ]
Serial Backgrou

2 Mwe e024B718 [} 1 O Z5824/,.2000 o OoOIR
Handleaex

3 Mwe e03FRICE [} 1 0O 5€1=Z/,2000 o I
Zone Manage

10 Mwe S023FARIZD a e21z4 O s542=2/.€000 o I

Hinh 6: Kiém tra qué trinh tiéu thy hiéu sugt CPU trong ciia Router R3

Khi so sanh véi két qua, thoi gian hoi tu cua mang va viéc st dung CPU c¢6 thé
duoc giam thiéu bang cach thay doi bo dinh thoi OSPF Timer. Viéc thay doi bo dinh thoi
s& giam thoi gian can thiét dé tinh toan dudng di ngin nhat trong bang dinh tuyén. Nhur thé
hién trong Hinh 7 ta thay rd rang thoi gian hoi tu cia mang 1a 6,2 gidy khi khong c6 thay
d6i bo dinh thoi OSPF Timer. Thyuc nghiém mo phong nay dugc lap lai trong vong 10 lan
va thoi gian hoi tu trung binh dugc dua ra xem xét cudi ciing dé danh gia. Cac biéu db
cling cho thdy rang sau khi thay doi gia tri bo dinh thoi OSPF Timer, thoi gian hoi tu giam
xudng con 2,4 giay.
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Hinh 7: Si so sanh giza thoi gian hgi tu vai gié tri Hold Time khac nhau

Mtc do sir dung hiéu suit CPU duoc thé hién & cac khoang thoi gian khéc nhau
cho ca hai trudng hop mé phong. Mic do sir dung CPU dat t6i da khi khong thay ddi bo
dinh thoi OSPF Timer, dat tdi da 14 6%. Nhung sau khi da thay doi gi tri Hold Time, mirc
d6 st dung hiéu suat CPU trong qua trinh dinh tuyén da giam, muc t6i da luc nay chi dat
con 4% nhu mo ta trong Hinh 8.

Phan tran (§) su dung CPU

6 M N Wb WA N
]

1 2 3 - —
Thoi gian mo phong
—— FHold tirne = 10000Mm=ec

—E— Hold tirme = 1000msec

Hinh 8: Sir so sanh mutc do sur dung CPU voai gia tri Hold Time khac nhau

5. Két luan

Qua nghién ctu, thuc nghiém md phong trong hai trudng hop két qua cho thay thoi
gian hoi tu cua giao thac OSPF 14 6,2 gidy khi c6 mot lién két bi 16i/hong va né bi giam
xudng con 2,4 giay khi cé su tily chinh bo dinh thai OSPF Timer xudng 1000 msec. Viéc sir
dung hiéu suat CPU ciing dugc giam bang cach sira d6i gia tri bo dinh thoi OSPF Timer va
dan t6i hiéu suat CPU giam tir 6% dén 4% gié tri ti da cua nd. Theo két qua thir nghiém cua
chang t6i, thoi gian hoi tu va st dung CPU bi anh hudong boi cac gia tri caa bo dinh thoi
OSPF Timer. Néu gia tri caa bo dinh thoi OSPF Timer cao s& dan t6i thoi gian hoi tu cham
hon va muc d6 sir dung hiéu suat CPU nhiéu hon, trong khi gia tri bo dinh thoi OSPF Timer
nho hon s& dam bao thoi gian hoi tu nhanh va sir dung it hiéu suit CPU hon. Pay 1a thong
tin tham khao rét hitu ich cho cac nha thiét ké/quan tri mang doanh nghiép khi quan tri hé
thdng mang trén thuc té, dic biét véi cac ha ting mang IPv6 c6 trién khai giao thirc OSPFV3.
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Diéu nay gilip nha quan tri c6 thém nhiéu can nhic, phan tich va xi Iy cac tinh huong duoc
hiéu qua gitp cho hé thong mang ctiia minh duoc t6i vu hon.
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ABSTRACT

STUDY OF THE IMPACT OF TIMER ON NETWORK CONFERENCE
AND CPU PROCESSING PERFORMANCE
WHEN IMPLEMENTING OSPF-V3 IN IPV6 NETWORK

Le Hoang Hiep?!, Ho Mau Viet!, Duong Thi Quy?, Tran Thi Yen?,
Nguyen Thi Bich Nga®, Nguyen Quoc Tuan*
tUniversity of Information and Communication Technology, Thai Nguyen University, Vietnam
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Nowadays, the Open Shortest Path First (OSPF) routing protocol is very commonly
used in IPv6 network infrastructure. OSPF uses a variety of Timers to reduce the number
of Overhead messages. These Timer values ensure that OSPF takes only a few seconds to
recover broken connections. Factors such as network convergence and CPU (Central
Processing Unit) performance usage are greatly affected by changing the Timer value. The
objective of the paper is to use the simulation tool with specific input values based on the
proposal to give quantitative results on the influence of the Timer. The research results
show that, with the Timer value set to high, the network convergence process will be
slower and the CPU usage will be higher, while smaller timers will ensure faster network
convergence and use less CPU resources.

Keywords: OSPF Timer; network convergence; CPU performance; convergence
time; OSPFv3 protocol.
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