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TOM TAT - Hién nay, hé phdn tan da va dang dugc nghién citu, trién khai trong cdc hé thong do héa. Cdc gidi phap ky
thugt dam bao tinh gdn bé da vao hop lic giita cdc mdy chii bén trong hé. Hop luc trong hé phdn tdn chu Yéu sir dung co ché
truyén thong diép (message passing) trong mang. Nhuoc diém ciia vin dé hop lyc la cdc thong diép dwoc tiép nhin khong theo trat
tw boi dp tre truyén thong gdy danh huong dén xir Iy trong hé. Bén canh do, thong diép truyen frong moi truong truyén thong c6 the
bi mat, phdn manh va tring lap. Do dé, can  phai xdy ding bo cung cap tai nguyén truyen théng dé dam bdo trdt tw va 16 wu truyén
théng diép. Vi vdy, ching 16i @é xudt cdi tién cdc thudt todn cung cdp tai nguyén truyén théng phan tan trong nghién ciru ciia minh

dp dung cho hé phan tan.
Tir khéa - Hé phan tan, livu heong cuee dai, cung cdp tdi nguyén truyén théng, truyén thong diép.
I. DPAT VAN DE

HE phén tan va cac img dung cua h¢ duoc nghién ctru va trién khai trén voi quy md lon, dap tng sO luong 16n
ngudi dung truy cap. Bén thuc thé cta hé phén tan thé hién Hinh 1, hé thong nay bao gdm cac may chu két nbi qua hé
thdng truyén thong dudi sy diéu hanh thong nhat cia mot hé diéu hanh g0i 1 hé diéu hanh phén tan [1].
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Hinh 1. Bén thyc thé ctia hé tin hoc phan tan

Cac hoat dong cua hé thdng phan tan bao gom tdp cdc tién trinh cung cdp tai nguyén dung chung dugc trao doi
boi méi truong truyén thong. Do tré trong mang truyen thong 1a hiru han nhung khéng thé doan trudc va cac b vi xir
ly khong chia s¢ mot bo nh¢ chung toan cuc; giao tiép duy nhét trong hé bang cach truyén thong di€p qua mang [2]. Do
d6, méi truong truyén thong co thé cung cip cac thong di€p khong theo trét ty; thong di€p co thé bi mat, bi phan manh,
hodc trung 1ap do do tre hét thoi gian cho va yéu cau phat lai. Bén canh do, cac tién trinh c6 thé that bai va cac lién két
truyén théng c6 thé mét két ndi. Hé phan tan khong co dong hé vat Iy toan cuc dé cac tién trinh co6 thé truy cép tirc thoi,
do d6 hé phai sir dung ddng ho riéng 1a dong ho 16 gic, dé gan gia tri va dong bo tién trinh trén cac may chu hay con goi
1a nhén thoi gian 16 gic. Tuy nhién, cic nhin dong hd nay phai duoc cap nhat va nhit quan trén tat ca cac tram, néu
khong viéc xtt Iy thong diép s€ bi sai va hoat dong ctia hé bi sai trét tu theo ly thuyet trat ty nhu Hinh 2 [1].

Qua d6 cho théy, thyc thé hé thong truyén thong theo Hinh 1 dong vai tro quan trong trong qua trinh thiét ké cac
ung dung va dieu khién h¢ phan tan. Cac thuc thé khac nhu hé thong phan mém, dit li¢u dong vai tro dieu hanh va dam
bao tinh gan bo gitta cac may chu thong qua hop luc. Cac déc tinh cua h¢ phén tan thé hién nhu sau:

- Ddp irng truy cdp tai nguyén 6 lwong Ion 13 hé thong dam bao tinh toan s6 luong truy ‘cap nguoi dung, hé
thong nay s& canh bao tic nghén va chuyén truy cap ngudi dung sang may chu khac c6 khdi luong xur 1y it hon
dé dam bao truy cap. Hé thong canh bao nay goi 1a bo phan phbi tai.

- Tinh trong sudt phén tin thé hién ¢ dic tinh nguoi dung chi quan tam la tai nguyén minh dang ky truy cap co
d& dang va c6 dugc chap nhan hay khong ma khong cn quan tdm dén nhing hoat dong din ra bén trong hé.

- Tinh gin bé 13 mot trong nhimg dac diém quan trong cua hé, mot tai nguyén dung chung chi cung cép duy
nhat va trang thai nay phai giong nhau trén tat ca cdc may chil. De dam bao tinh gén bo nay, su hop luc gilra
cac may chii phai giai quyét dugc tuong tranh, phong tranh bé tic va théng nhit gitta cac may chu, dong thoi
thyc hién trén cung mdt giai thuat.

- Tinh mé 1a kha nang tang cdc mdy chii xir [y khi s6 lugng truy cap ciia cac may chii dd dat t6i han ¢ kha
ning xay ra tic nghén boi cac may chi khong thé ty ting tai nguyén ciia minh 1én duge nita do gidi han vé
kha ning phan cimg.
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- Tinh chju [6i 12 khi mot hay nhiéu may chu bi sy cé rdi khoi va vao lai hé sau khi da khoi phuc thi yéu cau
tinh gan bo phai dam béao cho toan hé. H¢ dung khi tat ca cac may chu trong hé dung hoat dong.
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Hinh 2. Nhan thoi gian thong diép khong theo trat tu

Hé phan tan phu thudc vao mdi truong truyén thong co do tré 1a mot trong nhitng van dé quan tam d6 1a trat tu
thong diép tiep nhan va xtr ly trén cadc may chi. Céc trat tu nay phai dam bao nhat quan giita cac may chu sao cho qua
trinh thyc thi thong diép dan dén gan bo trong toan hé.

Dbi v6i hé phan tan phurc tap két ndi ngang hang chia sé tai nguyén dung chung, khi mot tai nguyén duoc cung
cép cho ngudi dung thi tat ca may chu khac déu nhan biét va cung cap tai nguyén duy nhét. Dya trén nguyén ly nay, hé
phan tan co thé ¢b dinh s6 lugng hogc tang 1én tuy thudc vao nhu cau truy cap thuc té tir ngudi dung. Tinh phirc tap cua
hé tang 1én khi tai nguyén gan t6i han din dén twong tranh cang 16n, hé rat d& xay ra bé tic va thiéu thon tai nguyén
v han.

Theo nguyén 1y thiét ké cdc chién lwoc dong bé héa cdc tién trinh trong [1] dwa ra cac chién lugce cung cap tai
nguyén trong hé phan tin nham dam bao tinh gin b trén co s¢ nho dau. Dé thyc thi giai phap vira néu trong he¢, cac
may chu lién lac voi nhau theo nhom dé thuc hién truyén thong thong diép, ddy chinh 1a phuong thire tmyen multicast
[3-6]. Tuy nhién, hai thach thirc co ban dugc dua ra trong nghién ciru giai phap cung cp tai nguyén truyén thong phan
tan la frung lap thong tin tai tap dich va trung lap dwong dan dinh tuyén [7, 8]. Nhu vay, can thiét phai xay dung bé
cung cdp tai nguyén truyén thong dé giai quyét hai han ché vira néu.

B cung cap tai nguyén truyen thong phén tan tap trung vao cac xu ly co ban la cung cép gié tri ddng ho 16 gic,
diéu khién luu lugng va dinh tuyén duong dan truyen thong diép. B6 cung cép nay cho phép cac thuat toan dugc xay
dung va phat trién tham gia vao qua trinh diéu khlen nham t6i wu truyen thong diép. Truyén thong diép trong hé phan
tan thudc bai toan NP-kho [8], do d6 cac giai phap tdi wu chi mang gia tri dung cho bai toan dang xét.

Truyén théng trong hé phan tan c6 thé dwoc md hinh hoa nhu mot do thi c6 huodng, trong d6 dinh dai dién cho
may chu xu ly cac tién trinh vao/ra va cac canh dai dién cho cac kénh truyén thong. Cac hudéng nghién ctru cua giai
phap tbi wu truyén thong phan tan tap trung vao bai toan t6i wru luu lugng mang tir nguon den dich. Giai phap giai quyét
cho bai toan nay chu yéu la giai phap ti wu dua trén cay [5]. Hai bai toan cho giai phap tdi uu trén ciy la bai toan tim
ludng cuc dai va duong di ngin nhat.

Hudng nghién ctru cua ching 61 1a tim giai phap dam bao luu luong cuc dai trong cung cép tai nguyén truyen
thong phan tan; bén canh dé cac thong diép duoc gan dau nho vao b cung cap gia tri dong hd 16 gic. B cung cap tai
nguyén truyén thong phan tan phat trién dua trén cac thuat toan phan tan Lamport, Ford Fulkerson dé cung cép gia tri
ddng ho 16 gic, tinh toan ludng cuc dai khi truyén thong diép.

II. GIAI PHAP TOI UU TRUYEN THONG NHOM TRONG HE PHAN TAN

Mot hé théng truyén thong phan tan dwoc mod ta theo Hinh 3 14 tip cac may chu (Host) két nbi qua méi trudng
truyén thong va dinh tuyén théng qua céc router. Moi may chu 1a mot hé thdng doc 1ap c6 bd nhé va vi xtr Iy riéng, sy
hop luc clia cac may chu thong qua truyén thong diép dé thuc hién nhiém vu chung. Céc thong diép nay ciing c6 thé
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dugc xét nhur 14 cac tién trinh di chuyén trong hé thong mang. Viéc thyc thi cac tién trinh phu thudce vao bo cung cép tai
nguyén truyén thong dé dinh tuyén tr nguon den dich.

Host Host
/ N N\ \ / ~
( NetworkA NetworkB
Host % Router r Host
Router Host Host Router

Hinh 3. Mang truyén théng phén tan

H¢ thong mang ¢ Hinh 3 ¢6 thé mo ta dudi dang dd thi G=(U,¥) theo Hinh 4, trong d6 U 1a tap cac S; va V' 1a
tap gilta cac S trong hé, S, 1a lién két gitta hai nut S; va §; lién ké trong hé thong. V&i moi Sj; co trong s6 nguyén duong
s, 20. Ky hiéu P la tap céc phién chuyén thong diép trong hé, dbi voi mdi phién pe P ta co dudng dan tir Soe U dén
Sjui1€ U-{S,} twong tmg 1a ngudn va dich. Ddi véi hé théng dang xét, ta c6 tap dich D thi Sy, < D. Ky hiéu luu lugng
I1” ctia mot phién p truyén trong mang 1a mot gia tri nguyén dwong, ta co 0<1/ S”J Sts, .

Trong s6

Hinh 4. Hé théng mang biéu din dudi dang db thi

Dé t6i wu giai phap truyén thong trong hé phén tan, truyén thong nhom duoc dé xuat dé truyén thong diép tir
ngudn dén dich [9-11]. Truyén thong nhoém 1a mot tap hop cac cac tién trinh chia sé ngit canh va hop luc trén mot
nhiém vu chung trong mién tmg dung phén tan. Céac thudt toan cu thé cn phai dugc thiét ké dé cho phép truyén thong
va quan 1y nhom hiéu qua, bén canh d6 cac tién trinh c6 thé tham gia va roi khoi nhom ty dong. Khi nhiéu thong diép
phat ddng thoi, nhitng bd nhén trén cac may chu c6 thé nhan duoc cac thong diép trong trat tw khac nhau; do dé, c6 thé
pha v& hoat dong cua chuong trinh phén tan néu may chu xt Iy cac thong diép khong theo trt tw ndy. Vi vay, vai tro
b cung cap trat ty can phai dugc xay dung va thyc hién dé cung cép trat tu cho thong diép di va dén trong hé.

7Truyén thong nhém ap dung cho viée xay dung chién luoc cung cip tai nguyén trong hé théng phan tan véi cac
dac diém sau:

- Dich vu chiu 16i dwa trén ban sao: dich vu ban sao bao g6m mdt nhém cac may chu. Yéu cAu may chu la
truyén thong di¢p multicast cho tat cd cac thanh vién ctia nhom, cac thong di€p nay thuc thi cung mot thuat
toan. Khi mot so thanh vién bi 101, may khéch truy cép tai nguyén van c6 thé dugc phuc vu.

- Dich vu chuyén két noi: thong diép multicast co thé dugc sir dung boi cac may chu va may khach dé xac dinh
vi tri dich vu trong ding ky tai nguyén ding chung. Khi mot may chu bi sy ¢d hodc qué tai, hé thong s&
chuyén dbi truy cép tir may khach sang mot may cha khac c6 kha ning xir Iy cao hon dé dam bao trong qua
trinh dang ky tai nguyén khong anh huong dén qué trinh xir 1y.

- Hiéu nding cao théng qua nhéan ban dir liéu: Dit liéu dwoc nhan ban dé ting hiéu suét cua viéc cung cip tai
nguyén. Mdi 1an thay doi dir liéu, gia tri méi dugc truyén multicast cho cac tién trinh quan 1y cac ban sao dé
cung cap nhat lai.
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- Nhén ban cdc thong bdo sy kién: truyén multicast cho mot nhom c6 thé dugce st dung dé théng bao cho tién
trinh khi dlen ra cac hoat dong trén mdy chu. Dleu nay quan trong d6i véi viée _Ung dung thuat toan Lamport
dé cung cap gia tri dong hd logic, thiét lap trat ty tong quat va thuc hién xir I tudn tu trén cac may chu.

Truyén thong nhém thyc hién truyén thong diép dua vao duong din dinh tuyén da biét dé truyén tir nguon dén
dich. Truyen thong nhom x¢ét hai khia canh d6 la luu luong va cac kénh truyén thong. Luu luong thé hién gia tri duoc
cép phat dé truyen thong di€p, trong khi d6 cac kénh truyén thong dugc xem xét nhu la tai nguyén cua bd cung cap tai
nguyén truyén thong dé thong diép di qua. Ddi vai cac ‘may chu co nhiéu kénh truyén thong thi hiéu qua truyén tot hon,
tuy nhién né con phai phu thudc vao luu luong dugc cap phat. Bo cung cAp tai nguyén truyén thong phén tan trén co s&
truyén thong nhom theo Hinh 5, tai m&i may chu c6 hai thanh phan d6 1a hang doi va bo cung cap tai nguyén truyen
thong. Hang doi trong cac may chu nham cho phép tiép nhan céc thong diép dén thé hién nhu céc tién trinh yéu cau tai
nguyén dung chung. Céc tién trinh nay duge xu ly va sap xép theo gia tri ddng ho, do d6 no6 co thé giai quyét van dé
tuong tranh tai nguyén. BO cung cap tai nguyén truyén thong trén modi mdy chu trong hé¢ dam nhiém vai tro vira yéu
cau, vira dap umg yéu cdu tir cac server khac trong hé. Muc dich cia truyen thong la dam bao luu luong cuc dai khi qua
cac niit dé thong tin dén dich chinh xac va nhanh chéng. Dé giai quyét bai toan nay, 1y thuyét do thi dugce dé xuat dwa
vao tinh toan luu lugng trén cac kénh truyén.
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Hinh 5. Cung cip tai nguyén phén tan cho cip yéu cdu/dap img
A. Cic thudt todn truyén thong nhém
1. Thuat toan Lamport

Thuat toan Lamport nham cho phép ghi lai cac sy kién ctia hé phén tan [1, 11, 12]. Thuat toan tip trung vao
nguyén ly sau: mdi tram s déu co trang bi cong to voi cac gia tri nguyén goi 1a H,. D6 chinh 1a dong hd 16 gic ting lén
giita hai su kién ké tiép. Tram e phat thong diép ghi dau E cia minh dya trén gia tri hién hanh cia H,. Khi nhan duoc
thong diép, tram nhan » cap nhat dong hd H, riéng ciia minh bang giai thuat rit gon theo cong thuc (1):

Néu H,<E, thi
H, =B+l (1)
Chém dut néu

Mot sy kién a sinh ra trong tram i va dugc danh du bai déng hd cuc bd goi la Hy(a). Néu a va b déu 1 hai su
kién trén hai tram i vaj , ta luoén luén cé quan hé xac dinh theo cong thirc (2) nhu sau :

a—b < Hy(a) < H(b) 2
2. Thuat toan Ford Fulkerson

Thuét toan Ford Fulkerson 1a thuat toan cho phép tinh toan ludng cuc dai trong mot mang truyén thong [13].
Thuat toan nay ciing thuong dugc sir dung cho thuat toan Edmonds-Karp, mot truong hop déc biét cta thuat toan Ford-
Fulkerson.

Cach glal quyét cua thuét toan 13 ton tai mot duong dan tir ngudn dén dich véi diéu kién tat ca cac canh trén
duong dan d6 van con kha nang thong qua, ching sé tim luu luong giri di doc theo dudng di d6, sau d6 chung tim mot
duong di khac va lap lai thuat toan. Mot duong dan con kha ning thong qua 1a mot dwong dan c6 kha ning mé rong
thém hay mot dudng dan ma luu lugng qua d6 con kha ning ting thém. Két thuc thuat toan ta dat duge mot duong din
v6i luu lugng co gia tri 16n nhat.

Thuét toan Ford-Fulkerson ¢ hai budc chinh. Viéc dau tién 1a mot tién trinh ghi nhan dé tim kiém cho mot
duong dan tang luu luong tire la, mot duong di tir So dén Sjyi1 vOi rang budce I < ts doc theo tat ca cac cac canh vé phia
trude va /1 > 0 doc theo tat ca cac canh ngugce lai. Néu budc nay tim thiy mot duong dan luu lugng ting, bude thir hai
thay d6i luu lugng phu hop. Néu khong, khong c6 dudng din ting luu luong ton tai, sau d6 chung nhan dugc luu lugng
téi da. Thuat toan bat dau véi bét ky luu luong kha thi nao (// = 0), mot nat & mot trong ba trang thai: khong gan nhan,
gan nhin va da duyét, hoac gin nhan va chua duyét. Khi thyc hién bude 1, tat ca cac nat khong gan nhan. Budc dau
tién chi ra rang nat ngudn dugc gin nhin va chwa duyét. Cac budc chi tiét nhu sau:

- BuGe 1: Khoi tao, gan nhin ngudn (Sy; nhan(S,) = o);
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- Buée 2: Chon bat ky nut S;, c6 gin nhan va chua duyét (Néu khong co cac nit duoc gin nhan va chua duyét,
thi luu lwong hién tai la luu lugng t6i da). D6i véi tat cd cac nut S;, néu S; khong gin nhan thi:

Néu Sye Vva Il s <155 thi gan nhan (Sj;+;nhan(S))) cho nut S; theo cong thirc (3a) nhu sau:

nhan(S;) = min(nhcm(Si),tsSij -1l i ); (3a)
Néu SyeVvall 5, >0 thi gén nhin (S;;-;nhan(S;)) cho nut S; theo cong thire (3b) nhu sau:

nhan(S ;) = min(nhan(S; ), llg ); (3b)

Sau do, hay dé S; dugc gin nhin va da duyet trong khi d6 dé cho S; duoc gan nhén va chua duyét. Néu nut Siu-1
dugc gin nhin thi di dén bude 3, nguoc lai tro lai budce 2.

- Buoc 3: Hay dés, = Siu-1, sau d6 thye hién cong viée tinh luu lugng theo cong thirc (4a) hodc (4b) cho dén khi
Sx = S().

Néu nhan cua S, 1a (Sy;+;nhan(Sy)) thi dat

ZlSyx = ZlSyx +nhan(Sy_;) (42)
Néu nhan ctia S, 1 (S;-;nhan(S,)) thi dat

lls,, =1l —nhan(Sy, ) (4b)
Dit S, =S,
Sau do di dén budc 1.

Yéu cau rang budc ddi voi bai toan ludng cuc dai 1a tim gid tri cuc dai dya trén (5), (6) va (7):

- Rang budc trong s6 (luu lugng trén mdi lién két S; khong qué s, ): 0< llg/ < tsSl_j 5)
: ] Y
- Péi xtmg luu luong (VS, # SO,S‘U‘_1 , lru lwvong dong vao bang véi luu lwong dong ra): llgj = —llgjl_ 6)
- Rang bugc luu lugng (VS # S, 8, ): D lls, =0 @)
jeU

B. Giii phdp cii tién thudt todn truyén thong nhom
1. Trat ty toan phan v&i dong hd 16 gic Lamport

Duya vao truyén thong nhom, thuat toan Lamport dugc cai tién lai theo cach giai quyét sau: Mdi tram S déu co
trang bi cong to vadi cac gia tri nguyén goi la H,, dong ho 16 gic ting 1én khi c6 su kién sk; dlen ra trén mot tram bét ky.
Mot tram i khi phat sinh su kién giri thong diép yéu cau dugc cung cap gia tri dong hd den tat ca cac tram con lai theo
thu tuc:

Get_Lamport(S[,HSi,sk/)
tat ca cac tram sau khi nhan duoc thong di€p trén kiém tra, so sanh véi gia tri hién tai H s, cua tram minh

(H s, SHg, ) va phan hoi théng diép chip nhan gia tri voi thu tuc:

Accept Lamport(Sk Hg, .8k, true)

Sau khi tiép nhén théng diép phan hdi tir cac tram con lai, néu tham sd thtr 4 nhan duoc déu co gia tri true thi
tién hanh 1dy max (H Sk ) cap nhat lai gia tri dong hd theo max (H Sk ) va tang gia tri 1én 1 dé gin cho sy kién. Sau khi
gan gia tri cho sy kién va cip nht lai dong ho theo gia tri méi, mot thong diép guri dong thoi dén céc tram theo thu tuc
dé xac nhan gia tri dong hd da duoc gin cho su kién sk;:

Lamport (Si Hg,,sk; )

Tét ca cac tram nhan so sanh va cap nhat lai gia tri dong hd theo gia tri ddng hd hién tai cua tram i cung cp,
ddng thoi ghi nhan nhin thoi gian sy kién sk; cho tram phat yéu cau. Két qua ctia thuat toan 1a tat ca cac tram ciing thuc
hién cép nhat gia tri dong ho va tuan tha theo trat ty toan phan nhu Hinh 6. Két qua nay 1a diéu kién hét strc quan trong
dbi véi cac giai phap tiép theo dé phat trién ing dung phan tan.
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Hinh 6. Trit ty tong quat cic thong diép theo thuét toan Lamport

~ Saukhi da gdn nhan cho thong di€p, bd cung cAp tai nguyén truyén thong s& tinh toan ludng cuc dai trong hé
thong mang va tién hanh chuyén thong diép dén tap dich.

2. Thuat toan tim ludng cuc dai

Cai tién thuat toan Ford Fulkerson tap trung vao giai phap truyen thong nhom trong thuét toan theo Hinh 7, the
hién xtr 1y nay trong bude 2. Giai phap nay xu ly tat ca cac niit dugc gan nhan va chua duyét voi tat ca k-nat két ndi,
cai tién bude 2 thé hién nhu sau:

Déi voi mdi canh Sixe V, mot trong hai tinh hudng c6 thé co thé xay ra:

. Tai khdi 7, S; da duoc gin nhan va chua duyét, Sy khong gén nhan va // Sik < tssjk . Néu tinh hudng nay
xudt hién thi khdi 9 thwc hién gin nhin (S s +;nhan(Sy) cho nat S, trong d6
nhan(S;,) = min(nhan(Sj),tsSjk —llSjk) va dat §; da duoc gdn nhan va da duyét va S, dugc gin nhin
va chua duyét;

. Tai khi 8, S; dwoc gén nhan va chua duyét, S; khong gan nhin va [/ S > 0. Néu tinh hudng nay xuit
hién thi khdi 10 thuyc hién gin nhdn (Sk-snhan(S;)) cho nat S trong do
nhan(S ;) = min(nhan(S,),ll; ) va dat S, da dugc gan nhin va da duyét va S; da dugc gan nhén va
chua duyét;

Néu nat Sjy1 duoge gén nhan thi di dén bude 3, nguoc lai trd lai budc 2.

Trong giai phap xu ly dd thi tgyén tinh cho cac img dung phén tan st dung phuong thuc tyuyér} multicast thi
duong dan tir nguon den dich c6 the ton tai nhi€u duong di khac nhau va phy thude vao k-nit nét noi. D61 voi bai toan
k-nut két noi 1a 2 theo Hinh 4 thi tr nguon ta ¢6 2 duong glﬁn dén dich theo phéan chia ty 1€ luu lugng, do d6 thudt toan
Ford Fulkerson s€ thyc hién theo cac rang bugc va tham s6 khac nhau trong nghién ctru cta chiing t6i.
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Hinh 7. So db thudt toan cai tién thuat toan Ford Fulkerson

III. KET QUA THUC NGHIEM

Pé danh gia thuc nghiém, chiung t6i dua vao céng cu tao t6 pd mang BRITE dé tao tap dir liéu ban dau. S6 nat
mang tang dan tir 100 dén 500, s6 canh tao twong tng vadi sO nut, & day chung toi chon k-nut két noi 1a 2 va cac tham so

khac ddng dang. Cac tham sb

cho thé hién trong Hinh 8.

BriteConfig
BeginModel
Name = 1 #Router Waxman = 1, AS Waxman = 3
N = 500 #3886 nit trong 46 thi
HS = 1000 #Kich thuéc trong mit phing chinh
LS = 100 #Kich thuéc trong mit phdng bén trong
NodePlacement = 1 #Random = 1, Heavy Tailed = 2
GrowthType = 1 #Incremental = 1, All = 2
m= 2 #k-nGt két ndi
alpha = 0.15 #Waxman Parameter
beta = 0.2 #Waxman Parameter
BWDist = 3 #Constant = 1, Uniform =2, HeavyTailed = 3, Exponential =4
BWMin = 10.0
BWMax = 1024.0
EndModel

Hinh 8. Tham sé du vao dé tao tao t6 pod
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Trong Hinh 8, N 14 s6 niit trong mang duoc chon tir 100 dén 500 nut, bang thong cung cap tir 10M dén 1024M

va duoc lya chon trai déu trén cac canh. Pau ra ciia chwong trinh 13 tap tin brite voi sb nut va canh duoc tao tuong g
theo Hinh 9.

Topology: ( 100 Nodes, 200 Edges )

Model (5 ): 1 -1 00

AS Level: Model ( 3 ): 5 1000 100 1 1 2 0.15 0.2 1 10 1024
Router Level: Model ( 1 ): 20 1000 100 1 1 2 0.15 0.2 1 10 1024
Nodes: ( 100 )

0 536 233 11 11 -1 RT_NODE
1 346 720 11 11 -1 RT_NODE
2 534 624 7 7 -1 RT _NODE

98 893 229 2 2 -1 RT NODE
99 661 284 2 2 -1 RT NODE

Edges: (200):

0 2 1 211.09239683134018 0.7041284435225525 173.3547070775228 -1 -1 RT_NODE
1 2 0 391.0051150560565 1.3042526742152283 46.7503610865091 -1 -1 RT_NODE

2 3 2 211.482859825566 0.7054308878763255 20.969351692142233 -1 -1 RT_NODE

198 1 72 290.31879029783795 0.9683992460472036 13.127006715125411 -1 -1 RT_NODE
199 1 71 298.10736320996836 0.9943791288103997 103.7707730144837 -1 -1 RT_NODE

Hinh 9. Dit liéu cua tap tin brite
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Hinh 10. Két qua mé phong véi 100 nut két ndi va 6 nit 16 gich hoat dong bén trong hé

Tép tin brite duoc thi trén cong cu Distributed System Simulator (DSSim), chuong trinh khoi tao d?) thi chira
cac nut, tinh toan luu luong truyén dwa vao s6 nut 16 gic d€ truyén thong di€p duge chon ngau nhién trong tong s6 nit
mang dugc tao. Hinh 10 thé hién két qua mo phong véi 100 nut két ndi va 6 nuat 16 gic hoat dong bén trong hé.

Déi vai gia tri ddng hd 16 gic, cac su kién phat sinh trén mdi tram déu duoc cap nhat va ting dan gia tri dong hd.
Céc hanh dong dien ra trong su kién thé hién qua Bang 1 nhu sau:

Bing 1. Cac hanh dong dién ra trong sy kién ctia hé

TT Tén su kién Thuyét minh

1 MSG NODE SEND Nut guri thong diép

2 MSG NODE RECV Nt nhan thong diép

3 MSG ROUTE SEND Dinh tuyén gui thong di¢p
4 MSG ROUTE RECV Dinh tuyén nhin thong diép
5 ROUTE BEGIN Dinh tuyén bt dau

6 ROUTE END Dinh tuyén két thuc

7 NODE BEGIN Nut bat dau

8 NODE_END Nut két thae

9 MONITORING LLINK CREATION Giam sat tao lién két

10 MONITORING LLINK REMOVAL Giam sat x6a lién két

11 | MONITORING PROP CHANGED Giam st thay déi

Dua vao cac hanh dong trong Bang 1, hé phan tan c6 thé diéu khién va giam sat toan bo hoat dong thong qua
thong diép. Cau truc mot thong di¢p duge mo ta & Hinh 11.
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Dit liéu truyén dén cac nat
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Céc hanh dong dbi véi thong diép

Hinh 11. Ciu trac théng diép

(Id cuia lién két, nut lién két bén trai, nat lién két bén phai)

Gia tri déng hd1a 0 thuong 1a trang thai khai tao ban dau va 1 1a bt dau cac hoat dong trong hé. Tuong tng véi
moi sy kién dugce tao, mot gia tri dong ho dugce gan cho sy kién d6. Hé hoat dong song song, do d6 gia tri giri va nhan

céc su kién c6 thé co sy cach biét. Qua trinh hoat dong dién ra trén mot nut thé hién qua Hinh 12 nhu sau:

Running simulation...
Current time = 0

null]

logic = [00] node physic = null, Link = null]
nut: [01]
nextPNode = 27(-1), destPNode = 12(-1

= 18(-1), Link = null]

[su kien = MSG_ROUTE_RECV, nhan thoi gian = 209, data = [02]->[01], "[02]", node logic =
physic = 27(-1), Link = L(82,43(-1),27(-1))]
[su kien = MONITORING PROP CHANGED, nhan thoi gian = 1, data = {knownHosts=[[01]

myAddress:[Ol]}, node logic = [01] node physic = null, Link = null]

null, Link = null]

[su kien = NODE_CREATION, nhan thoi gian = 0, data = null,node logic = [?] node physic = 63(-1),

Link =

[su kien = MONITORING_ PROP_CHANGED, nhan thoi gian = 1, data = {knownHosts=[[00]], myAddress=[00]},node

[su kien = MSG_NODE_SEND, nhan thoi gian = 1, data = [04]->[03], "[04]", node logic = [04] node physic

null node

, [oolTl,

[su kien = MONITORING LLINK CREATION, nhan thoi gian = 1, data = null, node logic = [01] node physic

Hinh 12. Céc sy kién hoat dong trén nut 1

Dua vao to pd da tao, thuat toan Ford Fulkerson tién hanh gan nhan va xdy dung tap lat cit cuc tiéu tir ngudn 0
dén cac dich cé thé trong t6 pd. Chuong trinh s€ tinh toan ludng cuc dai tir nguon dén dich thong qua dinh tuyén giira
cac nut. Két qua tinh gia tri luong cyuc dai tir nut ngudn 0 dén cac nut dich trong tap lat cat cye ti€u thé hién ¢ Bang 2:

Bing 2. Gia trj ludng cyc dai tir nat ngudn 0 dén cac nit dich trong tap 14t cit cuc tiéu

1 2 3 4 5 6 7 9 10 11 12 15 18 20 25 27 30 39 47 48 51 54 61 71 76 82
27. 27. 27. 13. 10. 23. 27. 24. 13. 24. 27. 14. 27. 27. 10. 10. 10. 22. 12. 10. 10. 27. 13. 27. 10. 17
44 44 44 57 30 29 44 05 13 25 44 14 44 44 30 26 30 56 05 30 15 12 13 44 30 14

Thuat toan Ford Fulkerson xur Iy song song qdé tinh gi4 tri ludng cuc dai, tuy nhién dinh ‘tuyén cua thong diép
chua phai 1a dudong di ngan nhat. Chuong trinh thé hién gia tri tinh todn ludng cuc dai tr ngudn 0 dén dich 71 qua

Hinh 13.

Max flow from 0 to 71
0->82 17.137780840129547/17.137780840129547
0->76 10.300250523302278/10.300250523302278
1->71 27.438031363431826/103.7707730144837
2->1 0.13807224556338937/173.3547070775228
3->1 6.940867236199129/22.399929844294924
6->1 10.162178277738889/27.268578834024947
7->6 10.162178277738889/10.162178277738889
7->2 0.13807224556338937/13.405771039819596
12->3 6.940867236199129/40.173380307117824
18->1 10.196913603930419/10.196913603930419
27->12 6.940867236199129/41.17808718558616
30->7 10.300250523302278/10.33726885201113
47->27 6.940867236199129/10.262745710257473
76->30 10.300250523302278/29.347007500104446
82->47 6.940867236199129/12.054926436918477
82->18 10.196913603930419/11.9729766215762

Min cut: 0

Max flow value = 27.438031363431826

Hinh 13. Tinh toan ludng cuc dai tir ngudn 0 dén dich 71
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1. KET LUAN

Giai phap cung cdp tai nguyén phan tan 1a mot trong nhitng giai phap nhim tdi wu truyén thong di¢p. Trong
nghién ciru ndy, chung t6i dwa ra hai giai phap dé cai tién xur 1y truyén thong diép d6 1a thuat toan Lamport nhim cho
phép ghi nhan cac su kién dién ra trong hé phan tan va thuat toan Ford Fulkerson tim ludng cuc dai truyén thong diép
tir nguon dén dich. Hudng chinh cia giai phap 1a dwa vao truyén thong nhom dé cai tién hai thuat toan trén dam bao dat
duoc trat tu toan phan khi truyén thong diép trong hé va cac théng diép duoc chia thanh nhidu hudng khac nhau dé dén
dich mot cach nhanh chong, chinh xac dwa vao tinh toan luu luong cuc dai trong qua trinh truyén. Tuy nhién, trong giai
phap cung cép tai nguyén phéan tan, trong qua trinh truyén cac thong diép co thé bi tring 1ap khi phén chia tai cac nut.
Nhu véy, thong diép nhén tai tap dich co thé bi du thira din dén lang phi tai nguyén truyén thong. Mot trong nhimg
huéng nghién ctru dé giai quyét cho van dé trén 1a linh vuc ma mang (Network Coding), ching t6i s& trinh bay trong

nghién ctru tiép theo.
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A METHOD OF RESOURCE ALLOCATION FOR DISTRIBUTED
COMMUNICATION

Dang Hung Vi, Le Van Son

ABSTRACT - Nowadays, distributed systems have been researched and developed for virtualization systems. The technical
solutions establish coherence status that based on cooperating between the servers of system, cooperation in distributed systems
primarily use message passing mechanism. The disadvantages of cooperation are the received messages not in the order because
communication latency influences on the system processing. Besides, the messages may be lost, fragmentation and duplication in
communication environment. Therefore, in order to ensure the order and optimal transmission of messages, allocator
communication resources should be built. In the papper, we propose to improve the distributed communication resource allocation
algorithms that are able to effectively apply for distributed systems.



