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Tém tit. He thong may chu o dugc xay dung trén nén cua h¢ théng cac may chu vat 1y phan tan trén
binh dién toan cau va két n01 v6i nhau thong qua hé thong vién thong c6 vai tro ngay cang quan trong
trong viéc van hanh, cung cip va khai thac tai nguyén ao hoa. Pé dam bao viéc cung cap tai nguyén nay
mot cach chinh xdc, kip thoi, tranh tinh trang chdng chéo, xung dot, bé tic va thiéu thén vo han cho céac
tién trinh c6 nhu cau tai nguyén, dac biét tai nguyén ¢ xa, nhat thiét, phai nghién ciru va dé xut cac giai
phap da manh, tin cdy 1am nén tang co s¢ cho hé diéu khién bén trong cac dam may. Trong bai bao nay,
ching toi nghién ciru thuét toan loai trir 1an nhau theo hudng tiép can Token nhdm tim ra nhiing giai phap
cung cap tai nguyén phan tan hitu hiéu trong dé nhin manh céc giai phép loai trir 1dn nhau va dé ra cac
bién phép tranh duoc cac van dé thiéu thon tai nguyén.

Tir khéa. May chu ao; cung cép tai nguyén.

A NEW TECHNICAL ON BASIS MUTUAL EXCLUSION FOR
VIRTUALIZATION SYSTEMS

Abstract. The virtualization server system is built on the basis of a distributed physical machine system
on a global scale and interconnected through a telecommunication system that plays an increasingly
important role in the operation and provisioning and exploits virtualization resources. To ensure the
timely and accurate resource allocation of this resource, avoid overlapping, conflicting, deadlock and
infinite depletion of processes that require resources, particularly remote resources, Necessarily, it is
important to research and propose robust, reliable solutions that underpin the control system within the
cloud. In this paper, we study the mutually exclusive algorithm in the Token approach to finding effective
distributed resource allocation solutions that emphasize mutually exclusive solutions and measures. Avoid
the problem of not enough resource hardware from a physical machine.

Keywords. Virtualization Server; Mutual Exclusion, Physical Machine, Resource Allocation.

1 MODAU

bién toan BDam may (DTBM) ngay nay dua trén sy thay doi tir mo hinh may tinh 16n dén mé h1nh may
khach chi. Céc chi tiét vé €O SO ha tang dugc triru twong héa tir ph1a nguoi sir dung, ho khong can biét vé
ha tAng cong nghé va nguon tai nguyén duogc truy cap mot cach d& dang trong cac dam may. Hau hét cac
co s& ha ting DPTPM bao gom dich vu cung cap thong qua trung tam dir liéu va xay dung trén cac may
chu a0. V&i sy xuét hién ciia nén cong nghlep 4. 0 nhu ciu str dung ngudn tai nguyen 40 hoa nay du bao s€
tang 1én trong thoi gian toi ddy. Van dé 1a ngudn tai nguyén DPTPM thuong xuét hién nhu 1a diém truy
cap duy nhat cua tat ca cac may chu DPTPM. Thé nhung, & thoi diém hién tai mang van giir dugc vai tro
truyén thong ctia né nhu 1a mot phuong tién trao ddi thong tin va dong thoi, né ciing duge cam nhan nhu
12 mot phuong tién chia sé tai nguyén. Xu hudng hién nay cho thay can phai xay dung duogc cac ha tang
cung cap dich vu phai c6 tinh ning vuot troi linh hoat & kha ning mé rong, kha niang phuc hdi an ninh va
tic nghen mang, cing véi d6 1a kha ning vé tuong tranh xung dot tai nguyén hitu han. Cong nghé do hoa
cung cp su triru twong va ¢ 1ap cac chirc ning cip thap hon, cho phép kha ning di dong cao hon va tip
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hop duoc cac nguén tai nguyén vat 1y [2]. Trong mot mdi truong nhu DTPM céc ngudn tai nguyen phuc
vu cho cac nhu cau cia khach hang ngay mot tang. Hién tai cac khach hang dang chia sé cac ngudn tal
nguyén hitu han, chang han cac hé da server long vao nhau, hé diéu hanh va cac loai client khac, mdi
phan c6 cach thirc hoat dong cu thé, xac dinh thir ty ma trong d6 cac ngudn tai nguyén duogc giao cho tung
phan. Tuy nhién, tién trinh hoat dong phirc tap trong moi truong phéan tan hdn tap khach hang phai canh
tranh cho mot tap hop hitu han ciia ngudn tai nguyén.

Tir nhitng van dé nay da thiic day cac nha nghién ctru, cac chuyén gia trong linh vuc khoa hoc mdy tinh
ludn nghién ctru tim toi cac giai phap nhiam dap tmg t6t hon kha ning yéu cau st dung dich vu céng nghé
thong tin ctia nhan 10a1 ngay nay. Trong ndi dung bai bdo, ching t6i trinh bay giai phap v&i mo hinh may
chu ao dap mg nhu cau cung cap tai nguyen thong t1n ngan chan dugc nhu'ng van dé tranh chap trong
cung cap tai nguyeén. Van dé tranhchap trong cung cép tai nguyén trén nén tang phan tan ludn dugc su
quan tam giai quyét ctia cac nha nghién ciru di trudc. Tuy nhién, vin con nhiéu van dé nghién ctu giai
quyét cho thich hop xu thé twong lai.

Trong n6i dung nghién ciru ndy, chung t6i cung cip giai phap ky thuat méi trong cung cép tai nguyén cho
hé thong may chu ao dua trén may chu vat 1y. Giai phap dwa trén k¥ thuat loai trir tuong hd cua tac gia
Rlcart — Agrawala. Chung toi phat trién tir y tuong thudt toan cia tac gia, tir ddy dé xuat thudt toan moi
gOm ba pha riéng biét.

B6 cuc bai bdo gdm cac phan nhu sau: phan 2: Trinh bay mot sé thuat toan hoc nita sat va phan cum dir
liéu; Phan 3: Ung dung mét s6 thuat toan phan loai d6i tuong vay tin chap, cudi cing 1a két luan va hudng
phat trién.

2 COSO LYTHUYET
2.1 Petri Nets

Petri lu6i (PN) da duoc gi6i thiéu vao nam 1962 béi cac ludn an tién si cia Carl Adams Petri [16], tai Dai
hoc K§ thuat Darmstandt, Puc. Ly thuyét ban dau dugc phét trién nhu mét cach tiép can dé mo hinh va
phan tich hé thong thong tin lién lac. Petri Nets (PNs) [14] 1a mdt cong cu md hinh db hoa va toan hoc c6
thé dugc ap dung trong mot s6 loai hé thong va cho phép cic mé hinh song song, ddng thoi, khong dong
bd va hé thong khong xac dinh. Ké tir khi mo hinh nay ra doi, nhidu nhoém chuyén mén nghién ctru va da
tiép tuc cai tién phan md rong duge dé xuit cho phép gidi thiéu ngan gon hon va dé trinh bay cho cac hé
thong tinh toan 16n. Nhu vdy, mang Petri don gian sau d6 di duoc 4p dung va mé rong cac hudng khac
nhau, stochastic, high-level, object-oriented and coloured nets 1a mot vai vi du vé cac phan mo rong duoc
de xuat.

2.2 Place-transition nets

Pertri Net con duoc goi 1a Place/Transition Networks (mang vi tri /chuyén tiép) dugc hién thi bang do thi
¢6 hudng gdm 2 node. Node Transition (node chuyén tiép) c6 dang hinh chir nhat hodc hinh vuéng dugc
dung dé biéu dién cac su kién roi rac c6 thé xay ra. Node Place (node vi tri) c¢6 dang hinh tron dung dé
biéu dién trang thai cac diéu kién. Pertri 1a mot trong nhiing 16p ndi bat va nghién ciru t6t nhat ctia Petri
luoi, va do6i khi n6 dugc goi la mang Petri (PN). Place/Transition mang Petri 1a mdt dd thi c6 hudng,
thuong duogc dinh nghia nhu sau:

DPinh nghia 1. Petri net [14] la mdt 5-tuple:

PN = (P,T,F,W,M)

Trong do:

1. P = {p1, p2...pm} la tap hitu han cac place.

2. T ={t,t,...t,} 1a tap hitru han cia transition.

3. F: (P x T) dudng ndi tir cac input place téi cac transition, trong d6 N 1a mot tap hop cac sb
nguyén (1a 0 hodc 1). Trong truong hop tong quat nd 1a cac sd nguyén khong am. N 1a ham xac dinh
hudng duong ndi tir cac transition tdi cac output place.

4. W: (PxT)
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N trang thai (marking) ban dau.

5.MO0: P
Mang Pertri dugc nghién ctru mot cach rong rai trén toan thé gidi, hién nay cd hon 15 loai Pertri Net khac
nhau thudng dugc phan loai vao mot trong ba nhdém sau :

- Nhom tht nhit : 1a mang Pertri mo ta bdi cac vi tri ¢ kha nang biéu dién dung sai, mdi vi tri duoc
danh dau boi mot thé khong c6 cau tric.

- Nhoém tht hai : 1a mang Pertri md ta boi cac vi tri c6 kha nang biéu dién gi tri 1a mot s6 nguyén.

- Nhom tht ba : 1a mang Pertri c6 kha ning biéu dién gid tri & murc d6 cao, chung dugc danh dau bai
céc thé dau c6 cdu triac. Cac mang nay co6 thé ké dén nhu. Mang Pertri cao cap véi cac dit lidu triru
tugng. Mang Pertri suy rong. Trong mang Pertri suy rong bao gdm c6 cac mang :

e Mang Pertri t6 mau.
e  Mang Pertri c6 thoi gian.
e Mang Pertri ¢c6 gan nhan

2.3 Mang Pertri t6 mau Coloured Pertri Net (CPN)
Tru6e khi dinh nghia cho mang CP — net, chung ta can chii thich mot s§ ky hiéu va thuét ngit cho (net
expressions) biéu thirc mang. Cac ky hiéu va thuét ngir dugc ding trong biéu thirc nhu 14 tdp mau colour,
ban dau marking (danh dau), biéu thic arc, va guards.

- Type(expr) ky hiéu ctia kiéu mot expr cho biéu thic.

- Var(expr) ky hiéu ctia tap cac bién trong biéu thirc expr.

- Type(v) ky hiéu kiéu ctia bién v.

- Type(vars),vars 13 tap ctia bién, ky hiéu tap cua kiéu {Type(v)| v € vars}.

- Sem ky hiéu cua tip con cua mét tép S.

- Bool ky hi¢u tap boolean, Bool={true,false}.
Pinh nghia 2. M6t Coloured Petri net [14] 1a mét 9-tuple :

CPN = (Z , P,T,AN,C,GE,]I)

Z 1a tap hitu han cac kiéu khong rdng goi 1a Colour Set.
P 1a tép hitu han cua places
T 1a tap hitu han cua transitions
A 1 tap hiru han cua arcs (duong ndi) : POT =P A=TN A= D
N Ia chirc nang ctia node. N6 duoc dinh nghia th A PX T TX P,

g e

6. C la chirc nang cia colour. N6 duoc dinh nghia tir P va Z
7. G la chiic nang cua guard. N6 dugce dinh nghia tir T cong thitc nhu sau:

Vvt eT :[Type(G(t)) = Bool AType(Var(G(t))) < Z]
8. E la chiic nang cua arc function. N6 dugc dinh nghia tir A t6i biéu thuc nhu sau
vae A:[TYPe(E(@) =C(p@)ys ATYPRVAIEE@N € 2T | e

9. 1 la chirc ning cua initialisation. N6 dugc dinh nghia tir P véi biéu thirc sau day:

(Vp € P:[Type(1(p)) = C(P)s]

2.4 Logi trir twong hé

Hé théng phan tan rong 16n [6,10] su dung cong nghé 4o hoa dé cho phep vi€c tao ra cac pham vi ndng
dong hon, véi ngudn tai nguyen 40 c6 thé tinh toan dap tmg duoc nhu cau cua ngu:0’1 dung véi cac tng
dung cu thé. Tuy nhién, véi sé lugng ngudi sir dung ngay cang ting 18n thi van dé tranh chap cing mot tai
nguyén ging khong thé khong xay ra.
Vi du trong vén dé tranh chép 1an nhau:

Céc dau vao 1a T; va E; (0 <i<n-1)
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T; 1a bo xir Iy thir i mubn vao doan ging
E; 12 bd xur 1y thtt i muon thoat khoi doan ging
Céc dau ra 1a C; va R; (0<i<n-1)
Ci1a bo xir Iy thiz i ¢6 thé vao doan ging
R; 12 bo xur 1y thtr i ¢6 thé vao doan con lai
Diéu kién cho chudi sy kién o cc dau vao va dau ra:
- Vi (0 <i<n-1) : o]i quay vong qua T;, C;, E;, R; theo dung thur tu (diéu kién 1 - rang budc trén
cac dau vao dam bao yéu tb tudn ty).
- Vi,j (0 <i#<n-1): dau vao hay dau ra cta j (C;) ngay trudc C; trong a (diéu kién 2 — dam bao
chi c6 1 b xir Iy trong 1 thoi diém)

P
To Tz
Lo g? P
2] E, 2 2
R;

To T, ‘-.: TZ EO _ R, El Rz
Hinh 1. Tién trinh cung cép tai nguyén cho phép loai trir 1dn nhau

Viéc chia sé tai nguyén va / hodc dit liéu duoc phd bién trong nhiéu tng dung hé thong, trong d6 hau hét
céc ngudn tai nguyén va dir liéu nén duoc truy cip mot cach df)c quyén 1an nhau. Ngudn (hoic bién dir
11eu) ¢6 thé duwoc mo hinh hoa bai mot noi véi thé dal dién cho sO lugng tai nguyén. Noi day duogc xem la
diéu kién trudc cho tat ca cac qua trinh chuyén ddi can ngudn d6. Sau khi sir dung mot ngudn tai nguyén,
n6 phai duoc phat hanh. Hinh 2 mé ta mot vi du vé mot hé thong chia sé tai nguyén duogc truy cip mot
cach doc quyén 13n nhau.

Hinh 2. Tién trinh cung cp tai nguyén xung dot bang Pertri net

3 GIAI PHAP LOAI TRU TUONG HO TRONG CUNG CAP TAI NGUYEN CHO HE
THONG MAY CHU AO

3.1 Mo hinh hé¢ thong

Hé théng bao gobm N tram véi N = { S1, S2 Sn} Khong mat tinh tong quét, ching toi gla dinh rang
mdt tién trinh duy nhat dang chay trén mdi tram Tlen trinh tai tram S; duoc ky h1eu 1a p;. Tét ca cac tlen
trinh giao tiép khong ddng bo trén mot mang truyén thong. Mot tién trinh c6 nhu cau xam nhap vao mién
ging CS yéu cau tit ca hodc mdt tap céc tién trinh con bang cach gui thong diép Request, va cho doi tra
16i thich hop trudc khi vao CS. Trong khi chd doi céc tién trinh khac khong duoc phép thuc hién cac yéu
cdu tiép tuc nhép vao mién ging CS. Mot tram c6 thé & mot trong ba trang thai sau day: yéu cau CS, thuc
thi trong mién gang CS, hodc khong yéu cau va ciing khong thuc thi trong CS (tttc 13, nhan rdi). Trong
trang thai yéu cau, cac tram bi chin va khong thé thyc hién yéu cau thém véo trong CS. Trong trang thai
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nhan réi "idle", cac tram du:orc thuc thi bén ngoai CS. Trong céc thuat toan theo hudéng Token mot tram
cung ¢6 thé co thong tin vé trang thai cda tram glu thong bao thyc hién bén ngoal CS. Tai bat ky thoi
diém nao, mot tram ciing c6 thé c6 mot vai yéu cau cap phat CS. Mot tram khi yéu cau duoc sap xép timg
tu va cho phuc vu. Chung t6i dé xuat giai phap trén co sé cua thuat toan Ricart-Agrawala.
Thuat toan su dung hai loai th6ng diép REQUEST va REPLY. Mot tién trinh gui théng diép REQUEST
cho tat ca céc tién trinh khac dé yeu cau cho phép dugc quyen xam nhap vao mién gang. Mot tién trinh
gui thong dlep REPLY dén mot tién tr1nh dé cho phep tién trinh d6. Tién trinh sir dung dong hd logic
Lamport dé gang nhin thoi gian dé yéu cau toi nnen gang (CS). Nhan thoi gian dung dé quyét dlnh uu
tién céc yéu cau trong truong hop cod xung d6t néu mot tién tr1nh pi dang choi thyc thi trong mién ging
nhan mot thong di¢p REQUEST yéu cau tir tién trinh pj, sau do néu tht tu wu tién cua pys la sau, thi pi tri
hoan giri REPLY va giri thong diép REPY t6i p; chi sau khi thuc hién CS cho yéu cau cap phat. Nguoc
lai, p; gui thong diép REPLY cho p; ngay khi n6 khong thuc thi trong CS, yéu cau trudc thanh cong trong
viéc nhan thong diép REPLY va duoc thuc hién trong CS. Mdi tién trinh p; duy tri mot day yéu cau tri
hodn RDi, kich ¢& ctia ddy nay twrong duong voi sb tién trinh trong hé théng. Bét dau, Vivj: RD;[j]=0. Khi
ma tién trinh p; tri hodn gui yéu ciu téi pj» n6 xac 1ap RD;i[j]=1 va sau do n6 gui thong bao REPLY t6i py,
no xac lap RDj[j]=0
3.2 Giéi thiéu vé thuit toan loai trir twong hd
Loai trir twong hd ¢6 thé duge diéu khién trén mot tram trung tam c6 nhiém vy nhan tat ca céc thong diép
va khuyén nghi giai phong. Tram nay duy tri mot hang doi, sip xép cac yéu cau theo trat tw dén va phuc
vu cho tirng thong di€p mot trong trat tu.
Phan tan giai thuat nay kéo theo viéc phan tan cac churc nang cung cAp ma can phal diéu khién hang dm
trén tram. Do vay, mot tram chuyen cho viéc tiép nhan cac yéu cau va cac khuyen nghi giai phong tir tat
ca cac tram con lai. Mot trat ty giong trén céac tram chi dat dugc, néu ta ap dung diu trong céac thong diép
bai cac déng hd logic truyén va danh s cac tram. Quan hé trat tu toan bd dugc dinh nghia. Thém vao do,
dé cho mot tram co6 thé ra quyét dinh bang viéc tham chiéu duy nhét vao hang doi ciia minh né con can
phai dugc nhan mot théng diép cua ting tram khang dinh rang khong c6 thong diép nao trudce cac thong
diép khac ma con dang qua canh trén dudng. Thuat toan loai trir trong hd Ricart — Agrawala c6 thé mo ta
nhu sau.
Thudt toan Ricart — Agrawala

Giai doan: Yéu cau trong mién ging

Budc 1. Khi mét tram S; mudn vao trong doan ging CS, n6 giri guri quang ba mot thong diép
REQUEST c6 gan nhan thoi gian toi tat ca cac tram khac. Thong diép co diép co dang (T,H;,i), trong do
H; 1a dau cua thong diép c6 nghia 1a dong hd logic cuia n6 va T c¢6 thé nhan mot trong ba gia trj 1a REQ,
REL, ACQ.

Budc 2. Khi tram Sj nhan mgt thong diép REQUEST tir tram S;, né giri mot thong diép REPLY
t6i tram S; néu tram Sj khong yéu ciu hodc khong thyc thi trong mién ging CS, hodc néu tram S; 1a dang
yéu cau va Sp, yéu ciu vé6i nhan thoi gian 1a nhé hon tram Sj, Néu khong, tra 15i tri hodn va S; xéac lap
RDj[i]=1.

Giai doan: Thyc thi trong mién ging

Budc 3. Tram S; vio trong mién ging sau khi n6 nhan dugc théng diép REPLY tir tram ma né guri
thong diép REQUEST.

Giai doan: Khoi phuc trong mién ging

Budc 4. Khi tram S; thoat khéi mién gang CS, n6 giri tat ca thong diép REPLY: Vj néu RDj[j] =1,
thi no guri thong diép REPLY tdi Sj va xac 1ap RD;[j]:=0.

Y tudng giai thuat
Start
1. <Dbli] := true>;
2. <X:=i>;
3. If<y # 0>then

© 2019 Trudng Pai hoc Cong nghiép thanh phé H5 Chi Minh



GIAI PHAP KY THUAT TREN CO SO LOAI TRU TUONG HO 81
HE THONG MAY CHU AO

<b[i]:=false>;
await <y=0>
goto start;

<y:=i>;

. If<x #i>then
10. <p[i]:=false>;
11. Forj:=1to N
12. Do wait < = b[j]> od
13. If <y #i>then
14, Await <y=0>;
15. Goto start;

16. Fi;

17. Fi;

18. Critical section;
19. <y:=0>;

20. <bl[i]:=false>;

4
5
6
7. Fi;
8
9

3.3 Kiém nghiém giai thuat
Céc yéu ciu vao doan ging duoc xur 1y theo trat ty FIFO va theo quan hé =. Pé chirg minh cho diéu d6
ta luu y rang khi tram S; quyét dinh vao doan ging, n6 khong thé dua va trong mang yéu cdu REQUEST
nao trude trong bdi canh sau. Thyc té, khi tram S; vao doan ging c6 nghia 1 n6 da nhan thong diép tir tat
ca cac tram khéc va tit ca cac thong diép déu sau REQUEST cua riéng né.

Ta kiém tra cac dic tinh sau day:

o Tram S; dang & trong doan gang la tram duynhaats nam trong doan gang ay. Thuc té cho
thy thong diép REQUEST duoc phat béi S; van tiép tuc ton tai trong tit ca cac hang doi
cho dén khi n6 dugc thay thé boi thong diép REL.

o Tram nao da yéu cau vao doan ging phai dam bao thoi han va phai ra khoi doan ging sau
mot khoan thoi gian xac dinh.

Vi du 1: Chiing ta xét mot mang bao gom 3 tram, trong d6 c6 hai tram 1 va 2 yéu cau vao doan ging tai
thoi diém 2 ciia dong ho logic ctia chiing. Tap hop cac thong diép duge mo ta nhu hinh sau:

st 2 <

- .

00 ping
e S

— ——

— —_—

RELIDA
1t . REL.AON 'r\_\‘_

Dogn giog
e 51

Hinh 3. Loai trir twong hd nho déu
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4 MO PHONG VA PANH GIA KET QUA

Chung t6i st dung phan mem mo phong Coloured Petri net 4.0.0. Pugc cai dit trén may Laptop Lenovo;
Chipset Intel core™i5.Mot s6 két qua mo phong voi mé hinh CPN cho thudt toan loai trir 1dn nhau véi
thuat Ricart — Agrawala.

Hinh 4. M6 hinh m6 phong véi thuat toan Ricart — Agrawala

Petri net simulation results

|Place | Average number of tokens | 95% confidence interval (+/-) |

PO 0.13861 0.02329
P omem o020
P2 0.14851 0.02329
PO oot oot
P4 0.06931 0.01352
Ps o005 o047
P& 0.0495 0.02852
p7 [ o08e [ o0ssee
P8 0.08911 0.04493
|pe [T o808 T oonas2

Hinh 5. M6t s6 yéu cdu mé phong Coloured Pertri Net

Trén hinh 5 chung t6i st dung 15 vi tri Place véi cong cu Pertri Net chiing t6i ¢6 dugc két qua yéu cau mo
phong nhu trén vai ty 1€ trung binh clia cac tokens tai cac vi tri giao dong tir 0,0396 téi 0,14851. Va do tin
cay tai cac vi tri (Place) tir 0,01452 t61 0,04493.

Petri net state space analysis results

|Bounded -

Safe

| Deadlock -

Hinh 6. Trang thai ciia hé thong phén tich

Yéu cau phan tich vé khong gian trang thai ciia mang Pertri net nhu trén hinh 6.
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Steady State Distribution of Tangible States

Marking | Value

Mo 0.16667
M1 0.16667
m2 0.08333
M3 0.08333
M4 0.08333
ms 0.10417
Me 0.04167
M7 0.04167
ms 0.0625
M9 0.04167

Hinh 8. Phén bd trang thai ctia hé thong phan tich

Phén bb trang thai ciia hé thong duoc danh dau tir MO téi M15. Véi dir lieu MO 1a 0.16667 va M15 1a

0.10427.

Token Probability Density

PO
P1
P2
P3
P4
P5
P&
P7
F8
P9

p=0 | p=1
0.833330.16667
0.833330.16667
0.916670.08333
0.916670.08333
0.958330.04167
0.9375 0.0625
0.9375 0.0625
0.916670.08333
0.895830.10417
0.958330.04167

P10 D.958330.04167
P11 D.958330.04167
P12 0.979170.02083

Hinh 8. Xac xuat ciia Token tai cac vi tri

Trén hinh 8 mat do xac xuat cua cac Token tai cac vi tri (Place) voi p=0 cac vi ti PO,P1 c6 gia trj thap
nhit 12 0.83333 mat d6 xac xuat cao nhit tai P15, P12 c6 gia tri 1a 0,97917. Khi gia tri p=1 mat d xac
Xuét tai vi tri P5,P6 1a thip nhat c6 gia tri 1a 0.0625 con gia tri cao nhét tai vi tri P8,P13 12 0.10417
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5 KET LUAN

Qua két qua két qua mo phong va phan tich danh gia wu nhuoc diém cia thuat toan dé xuat nay chung ta
nhan thdy rang thudt toan vira néu c6 nhiing uu diém hon so véi thuét toan da dé xuat Lamport trudc day.
Véi thuat toan Lamport va thudt toan Ricart — Agrawala véi yéu cau (N-1) thong diép REQUEST va
RELASE va d6 tré ctia thuat toan 1a T. Tuy nhién d6i v6i thuat toan Ricart — Agrawala 1a 2(N-1) thong
diép cho mdi CS goi con Lamport 1a 3(N-1).

Nhu véy, qué trinh md hinh héa hé théng phan tan may chu 4o giai tng dung thuat toan giai quyét van dé
loai trir twong hd v&i bang Petri Net chung t6i nhan thay két qua mé phong phu hop véi yéu ciu dé ra.
Dua trén két qua ndy chung ta ccos thé mé rong cho cac hé thdng phirc tap hon. Va giai quyét duoc cac
van dé trong cung cap tai nguyén phan tan.

Hién nay c6 nhiéu céng cu dé chuyén mé hinh h¢ thong Petri Net sang chwong trinh véi cac ngdn ngit 1ap
trinh théng dung nhu Java diéu nay gitip ta d& dang phat trién hé thong sau khi mé hinh hoa véi Petri Net
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