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GIAO THU'C HOP THU'C CHO QUAN LY GIAO TAC PHAN TAN DI BONG
NGUYEN KHAC LICH, LE HUU LAP

Hoc vién Cong nghé Buu chinh - Vién théong

Abstract. With the rapid growth and convenience of wireless technology, nowadays. It opens a
new era of mobile computing and a new orientation in communication and data processing. Mobile
databases are hosted on the lightweight devices like Laptop, palmtop, PDA, Pocket PC, Cellular
phones ([6])... The most well-known 2PC ([2]) is used in distributed database, but it is far from
being adapted to the mobile databases, because the typical mobile environments are off-line execu-
tion, moving and disconnected computing. To solve these problems, we proposed a new improved
commitment protocol called the Commit Protocol for Mobile Distributed Transaction Management.
It supports off-line execution, moving, disconnected computing, also it decreases the cost of wireless
communication.

Tém tAt. Su phét trién nhanh chéng cla cong nghé khong day va céc thiét bi di dong ngay nay da
mé& ra mot ky nguyén méi vé tinh todn, di dong va xu huéng méi trong truyen thong va xir 1y dir
lieu. Co s6 dir liéu di dong duoc cai dat trong céc thiét bi nhé nhe nhir may tinh xéch tay, PALM,
may tro gidp ¢4 nhan(PDA), miy tinh bd tii (Poctket PC), may di dong cam tay (Cellular phones)
([6])... Viéc quan Iy giao tdc va dieu khién tuong tranh trong co s& dir lieu phan tén di dong phitc
tap va khé khan hon nhiéu viéc quan 13 giao tac trong moéi trueong phan tan truyén thong. Giao
thtte str dung cho co sé dir liéu phan tdn 1a 2PC (|2]) nhung giao thitc nay khé 4p dung cho moi
triromg phan tén di dong va néu ép dung thi sé boc 16 nhiéu nhurroc diém. DéE gidi quyét cdc nhuroc
diém dé ching téi dé xudt mot giao thirc hop thitc cii tién méi goi 14 CPM “Giao thitc hop thic
cho quén 1y giao téc phan tén di déng”. Giao thitc nay hé tro viéc thure hién ngoai tuyén, di chuyén,
tinh todn khéng két ndi va gidm duoc chi phi truyén thong.

1. MO PAU

Giao thitc dwoc sit dung rong rai cho co s& dir liéu phan tan (DDBMS) ([9,10,12]) 1a
2PC do Gray deé xudt ([2]). Nhung giao thirc nay khé 4p dung cho moi trudmg phan tan di
dong va néu ap dung thi s& boc 16 nhieu nhwoc diém. Chang han, ngudi st dung cé thé ngat
két néi thiet bi di dong tam thoi dé xir 1y ngoai tuyén, diéu nay cé thé dan dén hiy bé giao
tac, do d6 cac ing dung c6 thé bi hily bé thuwong xuyén. Dé gidi quyét van dé nay ching
toi dé xudt mot giao thitc hop thire cai tién goi 1a CPM (The Commit Protocol for Mobile
Distributed Transaction Management). Giao thitc nay ho tro viéc thuwe hién ngoai tuyén, di
chuyén, tinh toan khong két néi va gidm dwoc chi phi truyén théng vi ban chat clia giao thitc
nay khong can pha chuan bi nhuir 2PC. Bai bdo con so sanh CPM véi céc giao thitc hop thitc
khéc.

2. GIAO THUC CPM

Trong CPM, céc thanh phan twong téc trong giai doan thurc hién va két thic gom:
- APP (Application): yéu cau su thuce hién cia mot giao tac;
- P (Participant): thanh vién thuc hién céc thao tdc cia giao téc;
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- PA (Participant Agent): dai dién cho cdc thanh vién trong viéc thuc hién, két thic va
phuc hoi cta giao thitc CPM;
- C(Coordinator): bo diéu phéi dieu khién su hop thirc cia giao téc.

Chi ¥ rang C luén nam trén mang c6 dinh hoiic mang vo6 tuyén chdt lrong cao (vi 1y
do an toan) con céc thanh phan khéc thi tuy ¥, c6 thé nam trén mang c6 dinh hoac di dong.
Day la giao thitc dieu khién viéc két thiic cia giao tic nén trong pham vi cia giao thirc CPM
chiing t6i chi moé t4 cdc tién trinh hop thitc, con cac hoat dong khac nhw lap lich trinh cia
giao tdc ([1,9,11]) hay phan bd céc giao tdc con thuwc hién tai cdc thanh vién dwoc gia dinh
la da cé.

Noi dung cia giao thirc CPM dwoc moé ta nhw sau:

Goi T ={T,Ts,...,T,} 1a tap cac giao tac,

P ={P, Py, ..., Py} la tap cac thanh vién sé thuc hién tap giao tac T,

S ={51,52, ..., Sm} la tap cac tram twong ng véi cac thanh vién P.

Véi giao tdc T; bat ky nao d6 T; € T. Goi J = {1,2,...,a} C {1,2,...,m}, J la tap chi so
rng v&i cac thanh vién cung thurc hién giao tac T;.

Bo lap lich trinh cia hé thong sé chia giao tac T; thanh cdc giao tdc nhanh sé duoc thuc
hién tai cac thanh vién tuwong tng la

T, ={T;;/7 € J}, v6i j bat ky thi T = {op}, op € {Read, Write}.

Gia sit tai tram Sy nao db, Sy € S ¢6 ing dung APP* yéu cau hé thong thue hién giao
tac T; va twong ing c¢6 P¥) PA*. Sau day la cdc budce thuc hién cia giao thirc:

Buéc 1. APPF giti chuoi cdc thao tc clia T; can thuc hién dén PA*.

Budc 2. PAF givi T; dén bo lap lich trinh.

Budce 3. PAF 1ay tir bo lap lich trinh cdc giao tac nhanh va giri dén céc thanh vién twong
ting P7, j € J trude khi givi di PA* ghi nhat ky tirng thao téc cia cdc giao tdc nhdnh thuoc
T; vao bo nhé (RAM).

Budéc 4. PA*F khéi dong timer va cho cdc xdc nhan tir cdc P7.

Buage 5. Céc PJ, j € J sé thyc hién cuc bo turng T;; twong tng. Sau khi thiye hién xong tirng
thao tdc sé giti xdc nhan cia thao tdc twong ng vé cho PAP.

Budc 6. Néu hét timeout va PA* khong nhan duoc toan bo xdc nhan ACKY cia T; tir cac
thanh vién né seé giri lénh abort (lénh hiy bd giao tdc) dén C va C chi viéc quang b4 lénh hiy
bd dén cic thanh vién.

Budc 7. Nguoc lai néu PA* nhan dwoc toan bo xac nhan cia T; tlr cdc thanh vién né sé gii
lénh commit (Iénh hop thitc cia giao tic dé) dén C (bo diéu phdi). Dén thoi diem nay thi
cac tinh chit ACT cia giao tdc da dwoc dam bdo cuc bo bdi ciac P7 cho tat ca cdc giao tdc
nhénh cia giao tac T;. Tuy nhién cdc thanh vién sé khong thay dwoc su két thic cia giao téc
nén ching khong dam béo tinh bén virng D (tinh chat A,C.I.D dwoc trinh bay trong Muc 4)
cla giao tac. Tinh chat D (céc tinh chat A, C, I, D dwoc trinh bay trong Muc 4) sé dwoc
dam bao bdi bo dieu phdi C bang cdch PA* s& ddy nhat ky cia T; dén C va C s& ghi ra bo
lru trir 6n dinh (stable storage).

Budce 8. Sau khi hoan thanh céc buéc trén thi cac tinh chat ACID cia giao tic dwoc bao dam
cho tdt c& cdc nhanh cia giao tac T;. Vi vay bo diéu phai C quyét dinh hop thire (commit)
va ghi quyét dinh d6 vao bo luru trir 6n dinh, sau dé quang béa (broadcasting) quyét dinh hop
thitc dén tat cd cdc thanh vién PAJ (5 € J) va doi nhan céc x4c nhan tir ching, PAJ nhan
dwoc quyét dinh hop thitc sé dwa ra thém nhiém vu ghi lai va thwe hién lénh hop thic dé
cho PJ7. Sau khi thue hién xong, P7 s& chuyén x4c nhan dén PA7 va PAJ chuyén tiép dén C.
Khi C nhan dwoc toan bo xac nhan tir cac P, né sé hoan tat giao téc va thong bao OK dén
PA* sau dé PA” sé gitri OK dén APP*.
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3. CAC THUAT TOAN TRONG CPM

Céc khai niém mo ta trong thuat todn nay da duoc trinh bay trong phan mo ta giao thic

CPM

Thuét toan tai APP
Begin
1. APP*: Giti chudi céc thao téc cia giao téac Ty dén PA®
2. APP”: Doi dén khi nhan duoc lénh Ok hoic Not Ok
End
Thuét toan tai PA
Begin
IF(PA* nhan dwoc giao tdc T;) then
Begin
PA® givi T; dén bo lap lich trinh va lay ra cdc T twong tmg véi cac thanh
vien P, jcJ
PA* ghi nhat ky tirng thao tdc cia céc giao tdc nhdnh 7' vao bo nhé (RAM)
PA® giti cac T dén céc thanh vién twong tng P7, j € J
PA* khé&i dong timer va chd cde xdc nhan tir ciac P7
IF (Néu hét timeout va PA® khong nhan dwoc toan bo xac nhan ACKY cia
T;) then
Begin
PA* giri lénh Abort (lénh hiy bd giao téc) dén C
PA* giri lénh Not OK (khong thuc hién dugc) dén APP?
End
Else
Begin
IF (PA* nhan dwoc toan bd xéc nhan cia Ti) then
Begin
PA* giti lénh commit (Iénh hop thitc cia giao tic dé) dén
C
PA* day nhat ky cta Ti dén C
PA* doi két qua tir C
IF (PA* nhan dwoc két qua tir C) then
PA* day két qua vé cho APP¥
End
End
End
Else
Begin
{Ldc nay thuat todn danh cho cdc PAJ (5 € J)}
PAJ nhan dwoc quyét dinh tir C
IF (quyét dinh 14 commit) Then
Begin
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PA7 dwa lénh ghi ban ghi “commit” va lénh commit cho P/
PAJ khéi dong timer
PA’ doi x4c nhan tir P? tuwong tng
IF (PA7 nhan dugc xdc nhan tir P7 ) then
PA7 giti xdc nhan vé cho C
IF (PAJ khong nhan dwoc xéc nhan tir P/ va hét timeout) then
Begin
{Ltic nay P7 twong ting bi sw c6}
PA7 kiém tra nhat ky cuc bo (LocalLog) tai P7
IF (ton tai ban ghi “commit”) then
PA7 giri xdc nhan vé cho C
Else
PA7 yéu cau P7 thuc hién lai giao tdac nhdanh T nh& nhat
ky cia C
End
End
Else
PA7 dwa lénh abort cho P/
End
End
Thuét toan tai P (thanh vién)
Begin
P7, j € J thuc hién cdc thao téc va giri xdc nhan vé cho PA®
P’/ doi nhan lénh commit tir PAY twong tng
IF (P/ nhan dwoc lénh ghi ban ghi ”commit” va lénh commit) then
Begin
P7 tién hanh hop thitc giao tdc nhanh T
P7 ghi ban ghi ”commit” vao nhat k¥ cuc bo
End
Else
P’/ hiy bé giao tdc nhanh T
End
Thuét todn C (Bo diéu phdi)
Begin
IF (C nhan dwoc quyét dinh abort tir dai dién thanh vién) then
Begin
C qudng ba lénh abort dén cdc P7, j ¢ J
End
Else
IF (C nhan dwoc nhat ky (Log) va lénh commit tir dai dién thanh vién) then
Begin
C ghi nhat ky vao bd nhé on dinh stable_storage
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C qudng ba lénh commit dén cac PA7, j ¢ J

C doi dé nhan xdc nhan tir cdc dai dién thanh vién

IF (C nhan duwoc hét cdc xdc nhan cia cdc giao tac nhanh T) then
Begin

C hoan tat giao tdc va giri thong bdo OK veé cho trng dung twong ting
End
End
End

4. SO SANH VOI CAC GIAO THUC HOP THUC KHAC

Giao téc la mot tap cdc thao téc trén co s& dir lieu va théa man cdc tinh chat ACID
(Atomicity, Consistency, Isolation, Durability) ([13,15]).

Tinh nhat quan (Consistency): Moi giao téc sau khi dwogc thue hién thanh cong sé duy tri
tinh nhat quin cia co s dir licu (thoa tat ca cdc rang bude toan ven), hé quan tri co s& dir
lieu ddm bdo tinh nhdt quin dwoc duy tri trén moi giao téc.

Tinh ¢6 lap (Isolation): Céc téc dung cia céc giao tdc phai dugce ¢6 lap véi nhau khi ma
ching dwgc thuc hién twong tranh (tinh c¢6 lap da dwoc hinh thitc héa qua 1y thuyét kha
tuan tw).

Tinh bén ving (Durability): Néu mot giao tdc da hoan tat cong viéc thi két qua cia né se
bén virng (khong bi mat di) ngay cd trong truwong hop hé thong c¢é su ¢d), dieu dé c6 nghia
1 két qua clia né duwoc ghi vao bo nhé on dinh.

Pé dam bdo tinh nguyeén t6 cia mot giao téc truy nhap cac doi twong dir liéu phan tén,
tat ca cdc thanh vién tham gia thue hién giao tac phai hop tdc véi nhau. Vi vay ching cung
nhat tri hiy bd hodc hop thitc giao tdc. Pieu nay dat dwoc qua giao thitc hop thitc nguyen
t6 (ACP-Atomic Commit Protocol). Giao thitc néi tiéng nhit 1a 2PC. N6 da dwoc cai dat &
vai hé quan tri co s& dir liéu thwong mai nhw Oracle, DB2... Mac du dugc st dung rong rai
nhung 2PC bi xem nhu hoan toan khong hiéu qua vi né dwa ra mot tre 1én trong xit 1y giao
téac. Tré nay do chi phi thoi gian vao viée xit 1y céc thong bdo ciia bo diéu phai va cac thao
téac ghi nhat ky cua né.

Do cdc han ché dé dan dén viéc nhiéu nha nghién citu di tim cdc phién ban toi wu cia
2PC. D6 1a céc giao thirc hop thirec dodn trirng PrC (presumed commit), hiy bd dodn trirmg
PrA (presumed Abort) va giao thitc chuin bi sém (Early Prepare) ([7,13]). Céc giao thitc
nay giam bét tré so véi 2PC trong viee ghi nhat ky va gidm do phitc tap thong béo.

Giao thitc 1PC (one-phase commit) dé xuat béi Gray ([3]) da dwoc xem xét lai va cdc
bién thé ctia 1PC 1a CLP (Coordinator log protocol) va IYVP (Implicit Yes-Vote protocol)
da dwoc dé xuat. 1PC gidm tré bang céch loai bé pha biu quyét cia 2PC. Mac du rat hiéu
qué nhung cho dén nay 1PC bi cdc nha sdn xuat céc san pham thwong mai bé qua vi nhiing
gid thiét qué manh cia né.

bai véi giao thire 3PC thi do tré cling 16n nhu 2PC nhung cai thién dwoc tinh trang bi
phong téa vao/ ra (blocking 1/O) bang cach thém vao pha pre-commit.

Gan day giao thite TCOT ([8]) (Timeout-based Mobile Transaction Commitment Pro-
tocol) duwgc dé xudt bdi Kumar va cong sur cai tién bang viec xét dén khia canh t8i wu
timeout.

Néu chiing ta gid sit » 13 s6 thanh vién tham gia vao viéc thue hién giao téc thi ching ta
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sé ¢6 bang so sdnh vé do tré nhu sau (chi phi tré cia cdc giao thitc).

Giao thirc | S6 thong bao | Tré ghi nhat ky| Tré cic buéce

truyen thong
2PC An—1) 1t 2n 1
PrA Hn—1) 1t 2n 1
PrC 3(n—1) 2t n 1
EP n—1 1+ (n+ n_op) 2
CL n-1 1 2
YV 2n—1) 1 1n 2
TCOT 2n—1) 1 tn 2
CPM 2n—1) 1 tn 2

Trong dé n_op la s6 thao tdc dwoc thue hién béi giao tac.

Tuy CPM khic phuc dwoc xit Iy ngoai tuyén va ngat két néi trong qué trinh hop thic
nhung CPM ciing ¢é nhwoc diém khi cé qué nhiéu giao téc bi tré hop thitc, s& dan dén trwong
hop bo xit 1y giao téc tai bo dieu phdi phai diing co ché vong tron dé ngat céc giao téc chdr
lau nhat. Néu khong diing co ché nay sé dan dén tran xi 1y.

5. AP DUNG CPM CHO THUONG MAI PIEN TU DI PONG
(M-COMMERCE)

Ching ta da ching kién suw phat trién cwc ky nhanh chéng cia céc cong nghé vo tuyén,
dieu d6 dan dén xu hwémg phét trien tdt yéu cia thirong mai dién tir di dong (m-commerce).
Chiing ta hay cung phan tich CPM khi 4p dung cho thuwong mai dién ti di dong.

Hinh 1 duéi day s& mé ta kién tric tiéu biéu cia thwrong mai dién tit di dong bao gom
cac khai sau:

+ Khéi céc nha cung cap san pham gom c6 CSDL veé cic san pham dwoc két néi véi mang
c6 dinh va dwoc thé hién bang céc trang WEB ban hang.

+ Khéi ngan hang gom CSDL vé tai khodn ngudi sir dung va thanh toan dién tir trén mang.

+ Khéi nguoi sit dung gom nhitng ngudi st dung thiét bi di dong nhw may tinh x4ch tay,
PDA, Mobile phone... chita cac CSDL di dong.

+ Khéi mang gom mang c¢6 dinh va mang vo tuyeén.

Nguoi st dung trong khi dang di chuyén trong mang di déng tir t& bao nay sang té bao
khéc sé thue hién viéc lra chon va mua san pham thong qua céc giao dich di dong. Dau tién
NSD (nguoi st dung) két néi vo tuyén vio mang va lira chon nha cung cidp san pham, tai
xuéng tai lieu liét ké sadn pham va s6 lwong c¢é thé cho moi san pham. Pén lic nay NSD cé
thé tam ngat két ndi va xit Iy thong tin ngoai tuyén (lra chon san pham off-line), giao téc
sé bi tré hop thitc (commit) cho dén khi NSD két néi trd lai. Nha cung cap san pham sé két
néi véi ngan hang dé théng bao cho NSD s6 tien phai trd. Sau dé NSD cé thé quyét dinh
mua san pham hay khong.
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C (Coordinator), P

5 He
Nha S
e quan tri CSDL

CSDL san

MSS Mang c6 dinh

Ngudi st dung
APP, PA, pr

Nguoi st dung

Hinh 1. Kién tric CSDL di dong phuc vu cho thwong mai dién tir di dong

Trong kién tric trén, gid st cdc cdu thanh cia giao thitc CPM dwoc bé tri nhw sau:
APPF, PA* duoc b6 tri tai CSDL di dong cia NSD (thanh vién Pk), C dwoc bo tri tai CSDL
cung cap san pham ( thanh vién P) con PA™ thi dwoc b6 tri tai CSDL ctia ngan hang (thanh
vién P™).

APP* chay trén thiét bi di dong ciia NSD va dwa ra chuoi cdc thao tdc dén PA®, céc thao
tac cla cdc giao tac nay s& dwoc PA® ghi vao nhat ky va NSD cé thé tam ngat két ndi, tiép
tuc thue hién xir Iy thong tin cho dén khi hoan thanh giao tdc cuc bo cia minh. Sau khi da
lra chon xong san pham NSD két ndi trd lai vao mang, 1ap titc PA* s& giri toan bo nhat ky
cla né lén C tai Server cia nha cung cap va duwa ra lénh hop thite cho C, C sé ghi toan bo
nhat ky nay vao bo Iwu trit 6n dinh. Sau khi ghi xong C quang bé lénh hop thitc (commit)
dén céc thanh viéen PA® va PA™ va cho xdc nhan tir PA* va PA™. Sau khi nhan dwoc cdc
x4c nhan tir cdc thanh vién PA® va PA™ thi giao tdc hoan thanh va NSD cé thé ngat két noi.

Nhan xét: Ching ta thdy rat rd véi giao thitc nay, thit nhat s& gidm thi€u viéc hiy bd
giao téc do két néi tam thoi bi ngat (do NSD tam ngat hoac do mang, thoi gian ngat khong
biét truéc), thit hai giao tdc c6 thé hoan thanh cuc bo trong khi bi ngat két ndi ra khoi mang
(disconnect).

6. KET LUAN

Bai bdo da de xuat giao thitc (CPM) va phét bieu duéi dang cdc thuat toan, phan tich
va chi ra mitc @6 phit hop véi nhiém vu quan 1y giao tdc phan tan di dong, dong thoi ciing
da so sanh céc loi diém véi cic giao thitc khac (cac bién thé clia giao thitc 1PC, 2PC, 3PC).
CPM 1 mot giao thitc quan 1y su két thic cac giao tdc di dong thda man cic yéu t6 sau:

- H6 tro céc giao téc ngoai tuyén va gidm thi€u viéc hiy bd giao téc tai thoi diem két
noi lai;
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- C6 thé hop thitc mot giao tac khi thanh vién dang di chuyén;
- Ho tro viéc hop thitc cic giao téc trong thoi diem bi tam ngat (disconnect);

Trong cic bai bdo ti€p theo, ching t6i s& mé phéng giao thirc CPM trén mdy tinh dé

theo doi hiéu qua cia giao thitc nay.
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