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Toém tét - Hién nay, cac hé thong phan tan hop lyc d& cung cép tai
nguyén ding chung cht yéu dwa vao co ché truyen thong diép.
Thong qua co ché nay, cac thong diép dwoc digu khién, dinh tuyén
va xr ly dwa vao ciu tric d& dam bao tinh nhat quan di¥ liéu trong
cac chuong trinh phan tan. Cac thong diép can phai giam sat, lvu
vét nham khai phuc trang thai cho cac may chu bi sy co khi vao
hoat dong lai trong hé théng. Xay dwng cAu tric thong diép riéng
biét la can thiét béi cac ng dung ngay cang phat trién va phurc
tap, ddng thdi tang tinh béo mét cho hé théng. Cac chuong trinh
phan tan trién khai trén ting SaaS trong cac hé thong dam may doi
hoi xay dung giai phap dam bao gan bo thdng qua mai trwdong
truyen théng. Vi vay, gidi phap diéu khién cung cép tai nguyén
truy&n thong cho hé phan tan trong may o tap trung vao thiét ké
théng diép, co ché dinh tuyén, t6i wu truyén théng dé dam bao tinh
gén bé dwa vao giao dich phan tan bn pha (4PCoDT).

T khoa - hé phan tan; gan bd; cung cép tai nguyén; may ao; cau
trac théng diép.

1. Dit van d@é

Céc hé phan tan phire tap hién dang duoc trién khai nhdm
cung cAp tai nguyén cho ngudi dung voi s6 lugng truy cp
ngiu nhién va cuc dai thé hién ‘qua Hinh 1. Thong qua hé
phan tan, ngudi dung truy cap bat ky may ch nao bén trong
hé déu c6 thé dang ky dugc tai nguyén ding chung.

Nguoi dung dang ky tai
nguyén dung chung truc tuyén

Hinh 1. M6 hinh téng quan két néi
trong hé phan tan truyén thong

He phan tan hoat dong dua vao sy hop lyc gilra cac may
chu trong hé dé cung cip tai nguyén dung chung. Thong
qua su hop lyc nay, tai nguyén duoc cung cap duy nhit dbi
v6i nguoi ding. Dé dat dugc trang thai nay, cac may chi
xir 1y tai nguyén dudi sy diéu khién thong nhat cta hé diéu
hanh goi 1a h¢ diéu hanh phan tan.

Mot trong nhiing nhugce diém ctia hé phan tan 1a phu thudc
vao moi truong truyén thong ¢6 do tré. Khi tai nguyén dung
chung gan t6i han thi qua trinh tranh chép tai nguyén dién ra

Abstract - Currently, distributed systems which coordinate to allocate
share resource are mainly based on message passing mechanism on
network communication. Through this mechanism, controlling
messages, routing and processing messages are based on the
message structure to ensure consistency of data for distributed
applications. In addition, messages need to be monitored and kept
track in order to restore status of servers encountering a problem
when returning to work in the system.Because the application is
increasingly complex and in order to increase the security for systems,
building separate message formats is necessary. Distributed
applications are deployed on Software as a Service (SaaS) layer of
cloud computing systems and require coherence through
communication environment. Thus, our control solution in resource
allocation for distributed systems in virtual machines focuses on
message design, routing mechanism and optimal communication to
ensure coherence of distributed systems which are based on the four-
phase commitment of distributed transaction (4PCoDT).
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cang cao vi s6 lugng tién trinh truy cap vao tai nguyén 16n hon
nhiéu so v6i kha nang cung cép, trang thai nay goi 1a twong
tranh tai nguyén. Bén canh d6, mot tién trinh dang chiém gitr
tai nguyén lai phat di yéu cau tai nguyén ma dang duoc chiém
gitr boi tién trinh khac, hién tuong nay tao thanh vong khép
kin goi 13 bé tic trong cung cip tai nguyén [1].

Do d6, dé cung cap tai nguyén dung chung nhét thiét phai
xdy dung giai phap nham phong, tranh tuong tranh va bé tat
dan dén su thiéu thon v6 han tai nguyén. Giai phap nay duogc
xay dung dua trén cac dac tinh co ban cua hé phan tan trinh
bay trong nghién ctru [2], trong d6 tinh gén bo dugc xem la
mdt trong nhitng déc tinh quan trong cta hé. Thong qua dac
tinh nay, tai nguyén hay con goi 1a dir liéu nhét quan trén tat
ca cac may chu trong hé. Tuy thudc muc do va yéu cau ing
dung dé trién khai tinh gén bo trong hé phan tan.

Dién toan Dam may ra doi da tré thanh moi truong phat
trién manh cia hé phan tan. Hién nay, cic tung dung dam
may xem nhu 14 cac dich vu ddi véi ngudi dung trién khai
& 3 tang. Thong qua cac dich vu ndy cho phép hé phén tan
trién khai trén cac may 4o (VM — Virtual Machine) tap
trung tang 3 cua hé thong a0 héa theo Hinh 2. Mdi VM ¢b
thé trién khai mot hodc nhiéu hé phén tan theo Hinh 2b.

Céc loi ich ctia hé phan tan khi trién khai trén hé thong
ao hoa:

1. Hoat dong hi¢u nang cao [3-5] va chi phi thap [6, 7]
s0 Vi trién khai trén moi trudng truyén thong.

2. Khong phu thude vao phan ctimg nén ¢6 kha nang co
gian vé mat so luong cua hé va co thé di tri sang h¢ thong
40 hoa khac ma khong mat két noi.

3. Kha nang dap tmg s luong truy cap cuc dai tir ngudi
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dung tr mo6i truong ddm may 16n hon so véi moi trudng
truyén thong.
VM,

A4

7 - @S
Ha tang 4o hoa

VM

J R N

\? Internet/Intrai_j

(a) (b)
Hinh 2. Hé phan tan trién khai trén hé thong mdy do

Theo nguyén ly cac hé co so dir liéu phan tan [8] cla
tac gia M. Tamer Ozsu va Patrick Valduriez dé cap giai
phap nhit quan dit liéu trén cic may chu thong qua cac giao
dich phan tan dya trén giao thirc 2 pha va 3 pha.

Trong giao thirc giao dich 2 pha trinh bay giao thirc 2
pha tuyén tinh va 2 pha phén tan. Nhuoce diém cia giao
thirc 14 cac giao dich trudc d6 khong ndm trong trang thai
san sang uy thac va trat ty tong quat chat chd khong duoc
thiét 1ap. Piéu nay lam ting thoi gian giao dich dé cap nhat
dit liéu va trién khai giao dich phan tan kho hon.

Giao thuc giao dich 3 pha trinh bay giao thire 3 pha lac
quan va bi quan. Nhuoc diém cia giao thirc 1a giao dich
dugc uy thac nhung khong khoa (non-blocking), bén canh
d6 qua trinh trao d6i thong diép qua nhleu dé khoi phuc doc
lap dir lidu din dén ton tai nguyén truyén thong.

Theo nguyén Iy thiét ké cdc chién hege dong bé héa cdc
tién trinh trong [9] dua ra cac chién lugc cung cap tai nguyén
trong hé phan tan nhim dam bao tinh gin b6 trén co s6 nhoy
d4u nhu thudt toan Lamport, Lomet, Le Lann, Ellis,
Mullery,... cac chién lugc nay dé cap dén co ché quan ly
nhiéu ban sao. Dya vao cac nguyén ly cua hé phén tan, cic
nghién clru mo rong vé co s6 dit liéu phén tin két hop giao
dich c6 khoa va ddu @& dam bao tinh nhat quén trong co s& dit
liéu, ddng thoi didu khién tuong tranh bang dau [10].

Trén co s6 d6, nghién ciru ctia nhdm tac gia tap trung vao
giai phap dam bao gin bé manh cho cac (mg dung ding ky
tai nguyén truc tuyén da vao co ché quan Iy nhidu ban sao,
trong d6 mdi may chu ¢ co so dit liéu riéng DB, cho tram
clia minh. Muc dich chinh cho giai phap ndy 1a méi hanh
dong dién ra cap nhat tai may chi nao déng thoi cap nhat tén
tit ca cac may chu con lai trong hé thong dé dam béao tinh
nhét quan DB=DB,=...=DB,. Vi vdy, giai phap dam bao
gan bo 1a mot trong nhing giai phap can thiét &é nghién ciru
va xdy dung trong h¢ phén tan. Bén canh d6, nhom tac gia
tap trung vao diéu khién thong diép va dam bao nhat quan
dit liéu trén cac may chu. Cac dong gop chinh ctia nhoém tac
gia trong nghién ctru tap trung vao cac phan chinh:

—  Xay dung ciu trac thong diép va co ché diéu khién
thong diép.

—  Thuét todn 4PCoDT thyc hién trong hé phan tan dam
bao tinh gin bo.

2. Giai phap dam bao tinh gin b6 trong hé phan tan

2.1. Co s¢ dim bdo tinh gin b6 trong hé phén tin
H¢ phéan tan thyc hién dam bao gén b6 thuc hién trén

vong tron o thé hién qua Hinh 3. Céc thong diép di chuyén
qua cac may chu S;,i = 1..n thanh vong tron goi 1a vong tron
40 [9], mdi vong thuc hién chiic ning goi 1a mot pha trong
tién trinh hoat dong.

Tinh gén bo trong hé phan tan phai dat dugc hai yéu td
co ban: dit liéu trén cac may chi phai nhat quan va cic may
chu thyc hién cung mot giai thuat, ching ta goi d6 la gén
b6 hé thdng. Cac thong diép truy cap dén hé thong phai qua
mot gidi thuat co ban, do la giao dich thé hién qua 4PCoDT
mo ta trinh ty hoat dong trén tung may chu. Khac véi giao
dich 3 pha trinh bay trong [8] dugc thuc hién trong hé quan
tri co s& dit liéu, 4PCoDT duogc thuc hién trong hé diéu
hanh phan tan.

S3

Pha 1: Thyc hién Khoa truong dir liéu

= Pha 2: Thuc hién Cép nhat bang tam

> Pha 3: Thuc hién Kiém tra qua trinh
ddng bo céc tién trinh

=% Pha 4: Thyc hién Cap nhat bang chinh

S

Hinh 3. Théng diép di chuyén theo vong tron do

Su hop luc, gidm sat va diéu khién trong hé phan tan
chu yéu dua vao co ché truyén thong diép. Do do, viéc xay
dung mot ciu trac thong di¢p riéng biét cho h¢ 1a diéu can
thiét. Thong qua cau tric thong diép nay, hé phan tan cd
thé phan biét thong diép danh cho ung dung ctia minh, dong
thoi tach cac truong diéu khién va ngi dung thong diép. Bén
canh do, co thé tang tinh ndng bao mat cho hé thong dua
vao cu truc riéng va mi hoa thong diép.

Céc truong diéu khién duoc tach trong thong diép s&
dugc cdp nhat lai va luu lai vét khi di chuyén trong hé
théng. Céc qua trinh hoat dong va déng bd hoda trong hé
phan tan dya vao céc trudng trong thong diép dé dam bao
tinh gén bo trong toan hé.

Sau khi xay dung thong diép cho hé thong, hé phén tan
diéu khién truyén thong diép qua moi truong truyén thong,
dam bao cac gobi tin truyen dén tap dich nhanh chéng va
chinh x4c, dam bao thoi gian thuc dbi véi gin bé manh.

2.2. Céu triic théng diép va co ché diéu khién thong digp
Céu truc cua thong diép dua trén 2 thanh phan chinh: cac

truong dicu khién hé thong va ndi dung téc dong deén tai

nguyén dugc tach 1ap bdi cac bién co thé hién qua Hinh 4.

»Cac bién co€———

Céc truong diéu khién hé théng Trudong ndi dung
( ) —

(@8 [Fi [ Fo | Fs [ Fa Fs [ Fo | F [ Fo | 88 | Content | @$ |

Hinh 4. Cdu triic thong diép ciia hé phan tan
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Céc trudong diéu khién duogc tach thanh 8 truong, ndi
dung céc trudng mo ta trong Bang 1. Cac gia tri tir £ dén
Fy dugc cap nhat khi di chuyén qua mdi may chii bén trong
hé. Trong d6, gia tri truong F3 quan trong nhat, day la
truong dé so sanh nham giai quyét twong tranh tai nguyén
va dong bo hoa cac tién trinh trong hé phén tan.

Bing 1. Ngi dung cdc truong diéu khién

Trudng Y nghia

Thong tin Server bit ddu vong tron 4o [9],

i F, =1..nx4 (n1a s6 lugng may chu).

Gié tri Jeton [9] hién thi cip nhat théng tin cac
Server trong h¢ thong, d6 dai cua gié tri chinh 1a n.

Mbi may chu sé chiém gilt gia tri tai vi tri cua tram
minh theo quy dinh. F,[i]=0—>4,i= 1..n, néu
gié tri khong thay d6i thi xem nhu may chu do6 bi sy
¢b va roi khéi vong tron do.

P

Gié tri ddng hd logic [11] duoc gan va thiét 1ap ché
d0 uu tién thong diép.

Gi4 tri ddng hd logic hién tai dugc gan. Néu F3=F;
Fy thi day 1a théng diép bat dau phat y€u cau tai nguyén,
nguoc lai d6 13 thong diép di chuyén trong hé thong.

Tén may chu dugce cép nhét khi di chuyén trong hé
thong.

NOi dung tuong Ung v6i pha giao dich trong hé
Fe thong, giao dich thyc hién 4 pha co ban dé dam bao
tinh nhat quan dir ligu.

Cac trang thai hanh dong tuong Ung v6i pha giao
Fr dich trong hé théng F, =14, két thac cia 1
vong di chuyén, F7 ting 1én mét don vi.

Gié tri vong théng tin dang ky, qua trinh dién ra dang

ky hoan tit ciia mot giao dich gid tri s& ting 1én mot.
Trong qué trinh hoat dong xay ra 151 d6i véi mot may
chu, khi khoéi phuc va vao lai vong tron, may chu do
chi cap nhat lai dif liéu tir vong bi 18i cho dén vong
hién tai dya vao gia tri clia truong Content.

Duya vao céu triic thong diép, cac qua trinh diéu khién
va giam sat thyc hién dya trén cac truong diéu khién hé
théng. Khi di chuyén qua cac may chu, thong diép duoc
luu vét va so khép véi cac may chu khéac, ddng thoi kiém
tra qua trinh nhét quan dir liéu sau khi khic phuc sy cd va
tham gia vao hoat dong trong h¢.

Ngoai ra, khi dinh tuyén truyen thong diép, cac thong
diép bi phan manh hogc bi sw c0; do do, can c6 giai phap
dé khoi phuc lai tir théng diép ban dau.

2.3. Gidi phdp dim bdo gin b6 trong hé phén tin

Dé dam bao tinh gin bé trinh bay trong phan 2.1, thuat
toan xtr 1y cac pha giao dich thé hién trong Hinh 5.

Trong pha 1, dya vao cai tién thudt toan Lamport trinh bay
trong [2] dé 14y gid tri ddng hd logic va gan cho thong diép tai
truong F va Fu. Doi voi thong diép yéu cau tai nguyén thi gia
tri 5 chinh 1a gia tri khoi ddu cho qué trinh déng ky tai nguyén
- gia tri nay khong thay dbi khi di chuyen trong hé thong -
dong thoi dung dé so sanh khi c6 nhiéu tién trinh cliing twong
tranh mdt tai nguyén. Két thuc pha 1, truong dir liéu tai tai
nguyén dang ky bi khoa va mét bang dir liéu tam dugc tao ra
nham dé ghi lai toan bd qua trinh dang ky trudc khi cap nhat

bang chinh. Khi truong dit liéu bi khoa, tai nguyén duoc cip
phét duy nhét cho tién trinh dang chiém giit; khoa mo khi va
chi khi tai nguyén bi qué han xir Iy hodc tién trinh c6 gié tri wu
tién cao hon thong qua gia tri ddng ho logic.

Kiém tra tinh hop
1¢ thong diép dén

__—Pha giao dich— 1 &~—_5

h Hanh dong — SEND_— B
__—Pha giao dich — 2 & ~_
Gin 5 logic =~

Hanh dong — TEMP

e
G tra ding b R~

swkién trén da Server

Hinh 5. Thudt todn 4PCoDT ddm bdo gin b6

Trong pha 2 sir dung hai hang doi ¢1 va g2, ¢1 tiép nhin
cac thong diép dén. F; dam nhiém vai tro 1a gia tri dwoc sap
xép trong ¢» tai pha 2. Két qua dau ra cua ¢z 1a céc thong
diép da dugc sap xép theo trat tu gié tri F. Trong qua trinh
sap xép, néu gia tri nao bi thiéu thi may chii yéu cau phat
lai thong diép d6 tir may chu con lai trong hé théng. Két
thiic pha 2, bang dir liéu tam dugc cap nhat trén tat ca cac
méy chu; néu pha nay bi hity, chi can x6a bang tam va mé
khoéa trudng dir liéu dé giai phong tai nguyeén.

Pha 3 1a pha nham kiém tra qua trinh dang ky dam bao tai
nguyén dugc cip phat duy nhat, pha nay so khop toan bo qua
trinh hoat dong cua giao dich dang xtr 1y tai tit ca cac may
chit. Néu qué trinh so khép khong ding, 1ap tirc hity giao dich.

Pha 4 thyc hién xtr ly tudn tu cac tién trinh sau khi sép
xép trong pha 2. ¢» dam bao gia tri dong hd logic ctia théng
diép tai dau ra ctua hang doi nhit thiét phai gidng nhau.
Lénh yéu cau cap nhat dén tat ca may dugc thuc hién boi
may chu dang chiém giit gia tri F3, ddng thoi ting gia tri Fy
1én mot don vi.

Két thuc qué trinh thuc hién qua thuét toan 4PCoDT,
bang dir liéu dam béo tinh nhat quan va phong tranh twong
tranh dir liéu.

3. Két qua va nhan xét

Chuong trinh mo phong hé phan tan 1a bai toan bai do
xe [9] trén ngdn ngir Java, hé quan trj co s¢ dir liéu MySQL
thuc t’hi trén hé di€éu hanh Windows Server 2008 nam trong
h¢ thong a0 héa VMware vSphere.

Chuong trinh tir may tram truy cap dén may chu bat ky
trong h¢ thong d€ dang ky vi tri trong bai do6 thé hién Hinh
6. Sau khi dang ky hoan tat, thong bao guri ve bao cho may
tram biét qua trinh thyc hién da thanh cong.
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El He thong Bai do xe o to

Goi-Traxe | Hientrang

Server: Server 1 v

v| loso (36

Vitr: Khu E

Bien so 510 658.69
Hang xe Mau xe
KIA Bac v
Thoi gian 14.56:13 10-04-2016
Thong tin

Da ket noi den Server tai cong 2001
[Thong bao: Da thuc hien thanh cong.

‘ Goi xe ‘ ‘ Tra xe ‘ | Xoa |

Hinh 6. Chuong trinh truy cdp ti may tram dang ky tai nguyén
Két qua hoat dong trén mot may chu the hién trong
Hinh 7. Khi mdy tram bat dau két nbi yéu ciu tai nguyén,
gi4 tri dong hd logic duoc khai tao dé gan gia tri cho théng
diép va bat dau cac pha cua giao dich. Cac thong diép dich
chuyén theo nguyén Iy vong tron 4o dé thyuc hién 4PC theo
md ta phan 2.3.
=

| &) Server 1 =

SERVER 1

dang cho ket noi lay Lamport

Chap nhan ket noi tu clients2.google.com tai cong 63424,
Thong diep nhan: @$0[000001|Client|Send|1]1238% Tl
E36|51D 558.69|KIA[Bac|14:56:03 10-04-2016|SETS@
Reply: Da thuc hien thanh cong

Thuc hien khoa truong DL. Chuyen thong diep

-

Server 1is listening on port 2001

Chap nhan ket noi tu clients2.google.com tai cong 63440,
Thong diep nhan: @$4[111111|Server2[Temped|2] 12355
E36|51D 658.69|KIA[Bac|14:56:03 10-04-2016|SETS@

Ket thuctao bang tam, cap nhat C5SDL chinh Quay vong nguoc

Server 1is listening on port 2001

Chap nhan ket noi tu clients2.google.com tai cong 63456
Thong diep nhan: @$4[111111|Server2[Synchronymed|4[1238__|
E36|51D 658.69|KIABac|14:56:03 10-04-2016|SETS@
Hean tat giae dich. Ket thucvong tron ao.

[«]

[4] i TTv]

Hinh 7. Qua trinh hoat dong trén mot may chu
) Két thuc giao dich, dir liéu trén cac may chu cho két qua
giong nhau dugc thé hién ¢ Hinh 8, trang thai nay goi la
nhat quan dir liéu trong h¢ phan tan.

7 MySQL Query Browser - Connection: root@localhost:3306
File Edit View Query Seript Tools Window MySQL Enterprise Help
SELECT * FROM “db . server2 ; -
9 90N
@ Resultset 1

siti bienso Fieu mau gioden
P s MER 00 0881210042 ||y | e 2
027 43862588 TOYOTA DEN 100K |, 5 g
=3 510 65869 K BAC 145603 100420

Schemata

o)

» 0] servert
» [ server2
» [ serverd
=

serverd

Hinh 8. Trang thai dir liéu trén cdac mdy chu
Qua qua trinh nghién ctru va thyc nghiém, nhom tac gia
dd dua ra md hinh cung cép tai nguyén cho hé phan tan
trién khai trong méi truong do hoa. Pic tinh nay quan trong
d6i voi cac ing dung Dién toan Pam may, khi nhu ciu tai
nguyén dung chung trén ddm may khong con phu thudc
vao hé quan trj co sd dit liéu cuc bo [12-14], ma chi cAn md

ta cdu triic cho phép truy van thong qua co s dit lidéu nhu
1a mét dich vy (DBaaS) [15-17].

4. Két luan

Thong qua nghién ctru giai phap cung cép tai nguyén
truyén thong cho hé phén tin trong may 4o, ching toi tap
trung nghién ctru cau trac thong diép va chuong trinh didu
khién théng diép hoat dong. Cau truc thong diép theo Hinh
4 thé hién dic tinh méi cho hé phan tan dé xac lap co ché
diéu khién qua lai gitra cac may chi nhim hop luc cung cip
tai nguyén dung chung. Chuong trinh diéu khién théng diép
duogc phat trién trén nguyén 1y vong tron o, dwa vao d6
ching t6i xay dung thuat toan 4PCoDT nham dam bao tinh
gin bo cho hé phan tan thong qua mdi trudng truyén thong.
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