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MOT MO HINH DE BIEU DIEN HANH VI
VA PHAN TicH cAc HE THONG PHAN TAN

DANG VAN HUNG
Vién Tin hoc

1 - GIOT THIRU

Trong khi nghidn ctu v& cée h§ thdng phén tén, ngudri ta gdp phdi hai khé khin chinh 13
tfnh trl hodn cia vide truy¥n théng bdo va hé théng khdng cé déng hd chung. Céc ki thuft ddng
b$ A& dwge dé xufit nh&m khic phyc cde khé khin ndy, chdng han ki thufit goi thi tyc ¢b 1§p [1),
k§ thuft giao tdc nguyén ti [1, 2, 9], k¥ thuft gén nhin thdi gian (2],... Cdc ki thuft dwec d8
xuflt ndy d& giip cho vigc chi d¥t c4c hd théng ddng bd trén cée hé tinh todn phén tdn. Tuy nhién,
vie x4c dinh trang théi téng thé tirc thdi cia hé théng phén tén 13 khéng thé gidi quydt dwec
(1, 8]. Chandy vd Lamport [4] d& d8 xudt mét phwong phdp dé xdc dinh nhanh trang théi cia
hé phén tén dywavdo quan sét rng trang théi t8ng thd cda hd phén tén khdng chi gdm céc trang
théi cda cdc qud trinh trong h§ th8ng md cdn gdm cd céc trang thédi cda cdc kénh truyén théng
tin, Thufttodn cia Lamport xdc dinh dwgc rhng tai mét thdi diém ndo dé trong khodng thei gian
tién hanh cda thuft todn, cde qué trinh thanh phin & trang thai ndo vi cdn nhitng théng béo nio
1A chwa dwoc xt 1y cho téi thii di€m d6. Trong bii bdo ndy ching tdi chl ra réng trong nhidu
trwdmg hop, che théng tin dwge ghi nhin ndy khéng dd dé xde dinh dwyc trang thai dBng bd cila
hé th8ng ban diu trwée holc sao dé. Chiing t8i cling cung cfp mdt 88 céch dé gidi quydt bai todn
v8i mot 88 gid thidt. C4: ki thuft ching t&i d8 xufit cé thd dwge ding trong vije nghidn ctru bai
tofn dféu khién song song trong co 8& dit ligu phén tén cling nhu nghién cfru cdc tinh chdt &n djnh
cla hé théng phén tén,

Chiing t6i trinh bdy cdc vén 48 trén trong mdt md hinh riéng v§ cdc h§ phén tén dya trén
céc kdt qud trwde dBy (6, 7] cda minh. M8 hinh cda ching téi dya trén céc vec to hanh vi cda cée
qué trinh va dwge chl ra 1d twong dwong véi mé hinh dya trén thit ty bd phin (9, 10] nhung d&
dting vA tryc quan hon, c6 thé dwge bidu difn nh¥ céc cdng cy cda ngdn ngit hinh thic,

BAi béo ndy dwge 8 chite nhw sau, Dogn sau ddy trinh by mé hinh hinh thic cho céc hé
phén tén vd phdt bidu bai todn. Doan & nghidn céu mgt 88 ki thuft ddng b va cho mét thuft
todn dd xdc dinh trang thai dBng bY téng thé cda hé phan tén. Ching t8i cho ring cde ddc gid da
quen véi cdc khéi nidm co sé cla ngdn ngit hinh thie va 8 t86 mdt,

11 - MO HINH HANH VI CUA CAC Hft THONG PHAN TAN

M8t h§ phén tén vE mift 18gic gdm cb cdc qué trinh dwge ndi véi nhau béi cée kinh Wgie
truy8n théng tin giltacdc qué trinh. Céc qué trinh trong h§ cé thé tién hanh céc tinh todn dja
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phwong, gii vA nhin théng bdo. H§ dwgc gih thiét 1 lién théng, tirc 1a m8i qué trinh déu cé thé
gti thdng bdo cho mét qué trinh bt k¥ khéc. Vife truyén théng bdo gifka céc qud trinh dwee
goi 1a dBng bd néu qué trinh gi chi cé thé gii khi qué trinh nhgn 4& skn sing nhén. Di nhién
méi lénh nhin théng béo phdi xdy ra dBng th¥i véi hanh dgng gii twong dng (trong trwdmg hep
truydn théng béo d8ng bs0 ho¥c sau hanh ddng ndy (trong trudng hep truy¥n théng bdo khéng
dbng bd).

H§ phén tédn dwge dinh nghia hinh thic nhu sau.
Dinh nghia 1. Mgt hé phln tdn véi N qué trinh 13 bd

DE(P],,Pﬂlvl-'-PNICI T)

Trong dé,

P = (Qi, — , A;) laquéd trinh thit 1 cla hé; Q; 1A tip céc trang théi dja phwong cla
quéd trinh 1, A; 1A t§p cdc hanh d&éng bén trong cda né (dwge gid thift 1d r&i nhau tivng cip),
—+C Qi X A; X Q; 1a quan h# truyén dng ¢é nhin trén A; - quan hé truyén trang théi dja
phwong cda qué trinh 1, (ta 8& vidt ¢ = ¢’ néu (g, a,¢') €— A8i véi m8i quan h@ truysn ¥ng c6
nhién —),

C= |J (RiyuUSiy) 1A thp che hanh déng thdng tin, S;; 14 t§p cdc hinh ddng gii théng
1JSN =
bdo cia quéd trinh i tir qud trinh 7, Tagid thidt cdc Ryj, Sijy 1,9 = 1,..., N 1A r&i nhau tirng cip.

= 13 quan h§ truy®n tng cé nhén trén C, .

—:+g Qi X Q; X Q; néu a & trong Ryy , —:K_Z Qi %X Qi néu a & trong Si; (1,7 < N).

Ti djnh nghfa trén, m8i qué trinh trong h§ théng ¢ thd tién hdnh mét phép todn dja
phwong hoffc phép todn giti théng bdo cho mét qué trinh khdc trong hé ma phu thuge vao trang
théi hign tai cda qud trinh va cda qud trinh giti lic gli théng bdo (n§i dung cla théng bdo) va
két qud clda vigc tién hank sé 1am thay d8i trang théi cda qué trinh nhin.

Ta hily xét cdc hanh déng cla h§ tai mbi thii diém cla th¥i gian réd rac véi gid thidt cde
hinh ddng néi trén (bén trong, gii va nhin théng béo) 1A nguyén t (xem [9, 10]). Hinh déng cda
h§ thdng tai m8i thi diém & gdm hanh ddng cla cde qud trinh ké cd hanh ddng nhan r8i. Tagoi
A= (E1,E2,., En) 1 t§p céc hanh ddng cb thd cda h, véi B = A; U (U Siy) U (U Riy) U A} (A -

J )

k¢ higu cho hanh déng r8ng). Tép hep

AS ={a : d@=(ay a3 ..0n)EA&q€E Riy ¢ a;€8;,14,7 < N}
dwge goi 1a tp hanh ddng dBng bd cida hé.
D4 m8 t4 hanh vi cda h§ phin tén, ta 88 dwa vdo mdt céng cy goi 1A véc to chc diy hanh
déng dwge djnh nghia 1 phlin ti cda tdp hep

VAS(A) = (W : @=(wy,w3,...,uy) & w; € B, i < N).
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D4 don gidn chch vidt, trong bAi bdo ndy ta sé ding cc ky hidu sau ddy. Véim8i w e

V AS(A), wi k¢ hiéu thanh phin thi ¢ cda né, Tich cda hai phlin ¢t W vd @' cda V AS(A) 1A phin

td cda VAS(A) md m8i thanh phin tht ¢ cda né 1d wywn.” V&i B € (B \ {A}), $pwi ky hiju

t8ng 88 Min xuflt hién cda cdc phin ti cla B trong w;, Thp gdm mét phin ti 8§ dwge ddng nhiét

véi phlin tik cda né. A k¢ hidu cho c4 hdnh d6ng réng va tir réng. Ta goi wy, wy 1A sénh dwge

néu phép twong ¥ng b§ phdn mét - mét gitka cde xuflt hign cda cdc ky hifu phép todn “gti” va
“nhén” trong w; v w; djnh nghia béi

(i) a twong tng véi b néu a 14 tién hanh cla phép to&n trong Si; v b 13 ti€n hanh cl.'la phép
todn trong Ry sao cho 84, w} = $p,,w}, véi w} 1A tién t8 nghn nhdt cla wy chira a'vd w} I
tién t8 ngdn nhit cla w, chia b,

(ii) a twong ¥ng véi b néu b twong dng véi g,
bio toAn quan hg xuft hign trwée sau cla w;'vd wy.
Dinh nghia dwge mé réng cho wy, wy, ..., wy théo cdch ty nhién,

Vidy 1. w, = aabggnd, wy = cdrdrs, wy = cdrdsr, A, = {a,b}, Rig = {n}, A3 = cd,
Rz = {r}, S12 = {g}, S21 = b{s}. Khi dé w; v wy 14 sénh dwgc, trong khi wy vd ws 14 khéng
sdnh dwee.

- Ménh dé 1. Cho w; € 0!, i =1,2,...,N. Cdc w;, ¢ =1,2,...,, N 1A sénh dwgec ndu va chi
nfu quan h@ “di truwéc” gifra cdc tién hanh cla cde phép todn trong wy djnh nghia nhw sau diy 1A
phi chu trinh:

(i) a di trwée b néu a v b déu xuft hign trong mdt wy ndo dé v a xuflt hign trwée b trong w;

(i) @ di trwée b néu a la ticn hinh cda phép todn trong Si; vi b 1A tién hanh cia phép ton
trong Ry; twong dng véi 1,

(iii) @ di trwée b néu a di trwde tidn hinh phép todn twong Gng cda b,
Ménh d% ndy 12 cdch phat bidu lai dinh nghia trén. Trong vf dy 1 trén d&y, quan h§ di trwéc

sinh béi w; vd w, dwee bidu bin bdi 4B thi djnh hwémg G, quan hd di trwée sinh béi w; vi wy
dirge bidu difn bdi d8 thi dinh huéng O3 trong hinh vé dwéi ddy.

a 4 ¢
a a

‘b d b d

4 ¢ ¥r

; d

8 r £ §

n § n r
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Theo nhfn xét cda Lamport, trang thi diy dd cda h§ phin tén gdm cé cdc trang théi dja
phwong cla céc qué trinh vA néi dung cla céc kénh. N§i dung cda céc kénh & dwge bidu din béi
ma trin ma phiin e hing ¢ vk cdt 7 8é 1d ddy céc théng bho cila qué trinh ¢ gii cho qud trinh J
nhunbg vEn chwa dwge nhén, Trong hinh thirc héa, 46 1a diy céc trgng théi cda qué trinh ¢ ldc
phét ra théng bdo cho céc qud trinh 5. M§t cdch hinh thirc, khéng gian trang thdi cla h§ théng 1a

S=Q, XQaX..xQn %X

trong dé X 1A tdp hop céec ma trfn vuéng ckp N ma chc phiin ti& hang thi ¢ cda né nim trong
Q. MBi phlin ti cia § 88 dwge goi 1d trang théi diy dd cda hé, N thanh phin d8u tién cﬁn trang
théi cda h§ sé dwoe goi 1A trang théi cda hé.

Véi méi diy ky ty k, cde phép todn int vd out
(twong ¥ng véi vide gii va nhin théng bdo) dwge dinh nghfa 1A
in (k, q) s& thém g vdo cudi cla diy k tao thanh két qud.

out (k) & ldy bét mét phlin ti & diu cda diy k néu diy ndy khéng réng, d§t phin ti 1dy
ra vi diy cdn lai 13 két qud cda phép todn, khéng xéc dinh néu k 1A diy réng.

Hoat déng cda h@ phan tdn dwee xdc djnh béi quan hé truyén ¢ng cé nhén —e § x Ax §
trén khéng gian trang théi dwoe dinh nghia dwéi diy. Ky higu

= (A U{A}, A2U{A}, . AN U{A))

R=(RiU{A}, RaU{AL ., R U DY) Ri=|JRij, §=1,2,..,N
- :
A=(SU{X}, Su{A},.,SnU{A}) & = Usu, i=1,2.,N

(Khi c&c quan h$ truyén dng cé nhin cé thé phin bigt nh¥ céc t§p nhén, ta 88 bd ce chl 88 dwéi
néu khéng giy ra sy hidu lim ndo).

Véimbi f, f' € 8, f“(fhf!s---qu;K) f"'h’-'(f{vfil---mlﬁnx')la=(“h“m"'s‘w)e"
Newae AL, f - fl & K' = K*&(Vi < N) f; =5 f,

Noua e A4, -5 ' & (Vi € N) S F1)&((V6,5 < N)((ki; = in ((kisy fi)&eai € Sig) v (Kiy =
kij&ai ¢ 8i5))), '

Neudc AR, /2 ' &
(V6,5 S N (((9, kly) = out(kijleos € Rigle(fiop) =2 )
V(K = kigtear ¢ (Rig U (A))) V (K = bigleay = Mefe = 1)),
Néu @ € A, @ = a,3,d; v&i dey € AL, ; € AA, @3 = AR; khi 46

!_L fl' o (af'.f"’)(f _EJ_.!n ﬂ, fnl _?_l_. f')-
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Theo dinh nghia ndy, m8i qué trinh trong hé th8ng cé thé tifn hanh céc tinh todn dja phwong
vh giti théng bdo dbc 14p véi cde qué trinh khéce; vide giti théng bdo 1a ddng bd néu kénh truyén
tin twong ¢ng 12 r8ng vA qué trinh nhin d& sin shng nhén; hanh dang nhén théng bdo ¢ thé trl
hoéin tiy y.

Quan hg — dwge mé réng thinh quan hé ¢é nhén trén V AS(A) theo céch ty nhién théng
thwéng vd leu ¢ rdng mé rong ndy déc 1dp véi cdch phin tich cla W thanh diy cde hinh déng
cda A. Han ché cda quan h§ ndy trén tdp nhin 1A cdc ddy hanh ddng d8ng bd dwee goi 1A quan
hé truyén #ng déng bd, ky hidu 1a =y tire 1

e NS x VAS(AS) x § .

Cho s = (81,82, ..., 8n, ) 14 mdt trang thai diu tién cda h§ (@ ky hiu ma trin ma cdc phin
t cda né 1A che diy réng),

Dijnh nghia 2. Tiphop B ={U : (3f€ §) s — f} dwge goi 14 hanh v: cda h¢ phén tén
D twong éng véi trang théi diu'tidn s. T4p hgp R(D,8) = {f : (T € B) s ~= I} dwge got 12
t4p cde trang théi cé thé dat dwge tir s cda .

Khi thay thé — béi — trong dinh nghia trén dfy, ta dwge dinh nghia twong dng cda
hanh vi d8ng b B, vA thp cdc trang thai ddng b cb thé dat dwoc tir 8, R, (D, ), cila hé.
Viduy 2. Gid st D ¢6 hai qud tyrinh Py, P dwee cho bédi so dB truyén trang théi sau
o : : A A d
/. S, 3 o -3

5 n ] %2

Khi dé

B = {X (81,A), (s1,72), (81,r292), (2171, r282) },

B, = {A (s1,73), (8171, r202)},

R(D, (%,Pu)) - ((Q‘li pﬁ)l(?lnpﬂ}l (Qh pl)l (QII Pﬁ)! (qz,P:)}
R.(P, (g0, p0)) = {(90, Pa), (91, P1), (93, p2) }.

(O day ta chi xét che trang thai ~ thinh phiin kénh d& bj bd qua).
Mgnh 4% sau diy 1A m&t h§ qud cda djnh nghia trén,
Ménh dé 2.
(i) - W€ B kéo theo Vi,j < N,8s,,w; 2 $p,,w;.

(ii) W € B, kéo theo Vi,5 < N, 8y, wi = $p, w; vh néu s -Zr f = (fy, fa,on fv) K) th
K=

Dinh 1y 1. U € B, kéo theo chc thinh pth W 1A sdnh dwee. Ngwoe loi, néu W € 8 cb cée
thanh phlin sdnh dwgc vd

8 """f= (fhfm---nfﬂpa)
thl @ € 8,.
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Dinh ly ndy néi rlng khi mét hé théng tinh todn song song ddng bd chay trén mét hé phén
tén truydn thdng bdo khéng dBng b, hd théng cin mét cor ché 4 df8u khién hanh vi cda che qué
trinh sao cho chiing 14 sanh dwgc, céc co chd 46, ching han giao téc nguyén tit hodc goi thd tyc
¢8 18p, holc céc yfu t8 P-V, :

Chitng minh.
(=) Dwge chitng minh d& dang bng qui nap theo d8 dai cla céc buée truyén tng.
(«=) Tir didu kign cda dinh ly vA djnh nghia cda — , suy ra ring

Vi,j < N, 8g,w = sn“w,'

Nghia 13 m8i tién hAnh cia phép todn gti trong W d8u cé tién hAnh cda phép todn nhin twong
tng. Céc hdnh dng chi gdm hai thAnh phlin khéc r8ng gdm hanh déng gii va hanh déng nhén
mA cde tién hanh cida ching trong W 1A twong dng 1A céc hanh déng ddng bd. Theo ménh 4 1,
bao déng truyén tng cda quan h§ di trwée 13 the ty b phin khéng phin xa trén tip céc tién
hanh phép todn trong cdc thinh phlin cda @, L&y mét sdp x8p t8 po cla thir ty b3 phén ndy va
bd di khéi day céc tién hanh clia phép tokn nhin, Xét déy céc hanh déng cia h¢ phén tén twong
tng véi sdp x8p ndy nhu sau,

Ung véi mdt phln tik cia diy skp xép, x8y dyng mét hanh déng cila hé, gdm chi mét thanh
ph¥n khéc r8ng 1d phép todn ¥ng véi phlin ti 46 néu phlin t& dé 1A mét tinh todn dja phwong;
gdm hanh df4ng gii twong tmg véi phln tik 46 vA hinh déng nhén ¢é tién hanh twong dng véi
phin ti ndy trong W. D& ding chi ra ring diy céc hAnh d8ng nhv viy tao thanh mét phén tich
thanh ddy cdc hanh déng ddng by cla T vA hg théng cé thé tién hanh day céc hinh déng ddng
b3 ndy dé di téi trang thai £, DS 1A diéu phai chérng minh.

Chiing t8i di trinh bdy m$t mé hinh hinh thitc cho h§ phin tén va bidu didn hanh vi cda
ching. Trong bdi ndo ching t8i quan t&m dén vigc cdi d¥t mét h§ ddng b$ trén h§ théng truyén
thdng baokhéng ddng b3, mA 1am tdng higu qué cla h§ théng. W thé, ching t8i han ché xét 16p
céc h§ phén tdn théa min tinh chit sau: :

Djnh nghia 3. H§ p]‘lan tdn D v&i trang théi diu tién s dwee goi 1A dwge ddng bs néu
B C Pref(8,) & B, C Pref(B),

trong d4 Pref(X), 48i véi X C V AS(4), k¢ hifu thp con eda V- AS(A) g8m céc phin ti T ma 48}
v6i n¢ ¢6 phlin tik @' cda X' A€ moi thanh phBn cda @ 1A tf8n ¢6 cda thanh phin twong dng cda
w'; nghia 1& m8i hanh vi cla D d8u dwge mé réng thinh hanh vi ddng by cla né.

Vi dy 8. Gid et P, vd P; 1A nhw sau:
o % !f - ) A A

Y o T
5= % )

Khi 44,

8= {)‘1 (81, A)! ('\I")I ("h’ﬂ)i ("lrh 32): ('h'_i'i)l (ﬂ"h’l"ﬂ)}
R(D1 (40, o)) = {(g01 Po), (41, Po), (42,P1), (a1, Pa), (a2 pa)}
RJ(DI (QO|P0)) = {(90: Pﬂ)}l 8= {)‘} )
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D khéng phéi 12 h§ dwge ddng bd.

Bai todn xdc djnh trong théi dwge phét bidu nhw sau: Cho D 1a mét hé phén tén dwee ddng
bé. Hiy x4c dinh trang thii d8ng bd méi nh&t ma h§ théng vira di qua tai mét thdi diém nao ds,

Dinh 1y sau diy khing djnh ring néu khd n¥ng cia by nhé 1a hitu hgn, ta khéng thé gidi
duge bii todn trén, '

Pinh 1y 2. TBn tai m§t h§ phén tén dwge ddng bd sao cho tir mdt trang théi d8ng b, hé
th8ng khéng di qua mét trang thdi dBng bd nio vi cé mét 88 qué trinh ti€n hainh mdt 88 1én thy
¥ cde hinh d8ng gi va nhin théng bdo, ngay cd h§ théng cé kha n¥ng kénh bj chin.

Chitng minh. Xét h§ thdng D gdm 3 qué trinh nhw sau

Py p1 5 py % py M py
Py g1 2 gg 22 gy 2 gq 22 gy —
Py b 2ty S gy D gy,

Khi d6 (py, 1, t1) =™ (P3) @, tm) v&i m 1én tdy §. & trang théigy,, Pz sé tidn hanh lgnh gii cho
P,.

11 - MOT THUAT TOAN DB XAC DINH TRANG THAI DONG BO
TONG THE CUA HE PHAN TAN

Trong phlin ndy, ta 88 xét mét 1ép d¥c bidt cdc hé phin tdn v ta goi la cde hé thdng dwee
ddng bd chit vd cho mét thudt todn d¢ gidi bai todn phdt biu & doan trwée d8i véi lép ndy.

Dijnh nghia 4. H§ phén tdn dwge ddng bd D goi 1 dwge ddng bd ch¥t néu cé hiing 88 m v
trong m&i thip iy c& mdt phin tir “phic ddp” uy; dd sao cho:

~ M&i hanh déng nhfn khéng twong tng véi hanh ddng phic ddp phdi dwee di sau béi mét
hanh d8ng gdi cho qué trinh twong dng,

- M&i quéd trinh khdng tién hinh qué m hinh déng gii théng béo cho cde qué trinh ma khéng
nhin duge théng bdo tl cdc qué trinh ndy. '

Vi dy 4. H§ trong ching minh dinh 1y 2 khéng dwge ddng bd chiit. H§ sau ddy dwee ddng
b9 chit v&ri m = 4 ‘

Py P12 pg = pg T py 2 py
Py g1 =2 gy 22 gy 12 gy Ty g B2 g 12 g,
Py t) “hag 2y D g,

~ Dh}h 1y 8. '8i v&i mot h§ phén tén dwge dBng b chit, néu s =z, f thl @ = v sao cho
¢ — q— f, ¢ € R,(P,s) vk mdi thinh phlin cta T khong cé qu& m x N? tidn hanh phép todn
gti va nhin théng bdo cho mbi quéd trinh trong hé.
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Chitng minh. Tai m8i trang théi dat dwge cla hé, 88 thdng bdo chwa nhén dwge khéng vurgt
qué m x N. Tir djnh nghia cla h§ ddng bd chit va thi ty nhdn qud trong dinh nghia cia hanh
vi, tlt cd cdc théng bdo dwge giti trwge dé m x N hanh déng trao d8i théng tin (gki vA nhén)
béi m8i qué trinh déu d& nhin dwge, tic 1d cé che 1énh nhin twong éng. VA 8'€ Pref(8,) nén
c¢6 W “ngdn nhét” trong B, dé W € Pref(W'). Theo dinh nghia cda B,, tdn ‘tai ¥ cye dai trong
VAS(AS) 48 G € Pref(@') N Pref(w). Do d6 W = WU véi U ndo 46, Theo dinh Iy 1, G € B,. W
tfnh cyc dai ( theo thir tw bé phén “tién t8” trén V AS(AS)) va theo dinh Iy 1, cé thé ching minh
ring m&i thanh phlin cla ¥ khéng ¢é qué m x N? hinh déng théng tin.

Dinh 1y trén néi ring cdc qud trinh trong h¢ dwoe déng bd chit khéng dwoc phép di truée
qué xh chc qué trinh khdc, M8i mét théng béo sé dwoe nhin mudn nhét 13 sau khi qud trinh g
d& tién hanh m x N? hanh déng théng tin, K& hep véi thudt todn cda Chandy vA Lamport (4],
dinh 1y trén diy din dén mot thudt todn dé xdc dinh trang théi ddng bd cla hé phin tén, dwoc
trinh bay tém tdt dwéi diy.

1. M&i qud trinh ghi vét lich sl trao d8i théng tin cda minh cé 46 dii m x N? (gbm diy céc
c¥p cé dang (c,q) véi c 14 hinh ddng thdng tin dwoe tidn hanh va ¢ 1A trang théi cda qud trinh
ldc tién hanh c) theo thi ty cia tién hanh (dWu tién diy ndy 1a)). D& don gian, ta coi ddy nay
13 mét phlin cda trang thai cda qué trinh, dwge bd sung thém vao cudi diy mét phin tik méi va
bét di & diu ddy mét phin ti néu né c6 d6 dii vegt qud m x N? mbi khi mét phép todn trao d8i
théng tin dwec tién hanh,

2. Ding thuft todn cda Lamport (4] A€ xdc dinh mét trang thai ddy dd £ = £y, fa,..., fn, K)
twong d8i méi ma hé thdng vira di qua. Theo dinh 1y trén, cdc phin ti cda K cé d6 dai bj ch¥n
bédi m x N?,

3. Cn ct vdo céc thanh phin cla f, “t:héo g&” (undo) din dd x4c dinh trang théi déng bd
g, ton tai (theo dinh 1y trén) trong lich s dd ghi & f.

IV - KET LUAN VA HUONG NGHIEN COU TOI

Chitng t8i d& trinh bdy mdt mé hinh dé bidu dién hanh vi vd phén tich c4c hé phén tén,
d% clp vin d8 nguyén 1y cla cde k§ thulit déng bd vA cho mét thuft todn A¢ xdc dinh trang théi
d8ng bd cda cdc h§ phén tén d¥c bigt. Do khudn khd han ché, ching t8i méi chi trinh bay cde nét
chinh. Chéng t8i cho ring md hinh ndy ¢6 thé dwee diing dé nghién ctru v8 bAi todn diéu khién
song song trong céc co 8¢ dir lidu phén tén. Céc nghién ctu tiép theo cia chiing t6i 88 14 vide xdy
dyng céc thufit todn d8ng bd dya trén nguyén ly A& dé xuflt va cdi tién thudt todn trinh bdy trén
ddy. M§t vin d@é nira chiing t8i thly ciin quan tAm l& phén tich vd xc djnh céc tfnh chét cda
hanh vi cda h§ dya trén m8 hinh ndy vA xét bdi todn trong trudmg hep hd théng khéng ddng bd
téng quét,

Nhin ngdy 15-4-1991
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ABSTRACT

A MODEL FOR ANALYZING DISTRBUTET SYSTEMS

The present paper gives a formal model for analyzing distributed systems and representing

their behavior, The model is proved to be simple and powerful enough in studying the problems
concerning distributed systems. Some synchronization techniques are considered, and an algorithm
for determining states of distributed systems is given,



