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GIAO THU’C CPM VA MQT BE XUAT NG DUNG
TRONG VIEN THONG

LE HOU LAP, NGUYEN KHAC LICH

1. MO PAU

Giao thuc ndi tiéng nhét 2PC do Gray dé xudt [1] va duoc dong dao sir dung cho co sd diy
liéu phan tan (DDBMS) [2 - 4]. Nhung giao thirc nay lai boc 19 nhiéu khé khin va nhuoc diém |
khi ap dung d6i v&i mdi trudong phén tan di déng [5]. Trong d6 dang cha y 1a vige hiy bo giao
tac (hay bo cac img dung) mdt khi ngudi st dung ngat két ndi thiét bj di dong tam thoi dé xir li
ngoal tuyen [6]. Dé giai quyét véin dé huy bod giao tac nay tac gia dé xuit mot giao thirc hop thie
ci tién “The Commit Protocol for Mobile Distributed Transaction Management, CPM”. Giao
thirc nay hé trg vige thyc hién ngogi tuyén, di chuyén, tinh toan khong két ndi va giam duoc chi
phi truyén théng vi ban chit ciia giao thirc nay khong cén pha chuén bi nhi 2PC. Phan tiép theo
cua bai bao tap trung vao viée gioi thidu dé xuit cua tac gia vé giao thirc CPM va cac thudt toan
co lién quan; Tiép dén, mot ing dung tiéu biéu CPM trong Vién thong dugc trinh bay. Cubi
cling tac gia dura ra nhitng két ludn va huéng img dung cia giao thirc nay.
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2. GIAO THU'C CPM VA CAC THUAT TOAN TUONG UNG

2.1. Giao thirc CPM

V&i CPM, cic thanh phin tuong tic trong giai doan thuc hién va két thic gom: - yéu céu
vi¢e thyc hién cia mt giao tac (Application, APP); - cac thanh vién thyc hién céc thao tac cua
giao tac (Participant, P); - dai dién cho cic thanh vién trong viéc thuc hién, két'thic va phuc hdi
clia giao thirc CPM (Participant Agent, PA); - b diéu phéi diéu khién si hop thire cua giao tac
(Coordinator, C). G diy C luén ndm trén mang ¢b dinh hodc mang v tuyén chit lugng cao (vi li
do an toan), con céc thanh phan khac thi tuy y (c6 thé trén mang cb dinh hoic di dong). Pay la
giao thic diéu khlen viéc két thiic cua giao tac nén trong pham vi cia giao thire CPM, chiing tdi
c¢hi mé ta cac tlen trinh hop thire, con cac hoat dong khac nhu lép lich trinh ciia giao tac [7 - 9]
hay phan bé cac giao téc con thyc hién tai cac tram dugc gia dinh la da sin cb.

N§i dung cua giao thirc CPM duge md ta nhu sau déy.

Goi T={T\, Ty, ..., T,} 14 tip cac giao tac, P={P',P*, .., P} Ia tap cac thanh vién sé thyc
hién tap giao tic T, S = {S', §% ..., ™} la tip céc tram tuong ig véi cac thanh vién P.

Vi giao tac T; bat ki ndod6 T, € T. Goi J={1,2,...,a} < {1,2,..,m}, tap chi s6 img
vi cac thanh vién cung thyc hién giao tac T;}. :

B6 ldp lich trinh s€ chia giao tdc T, thanh céac giao tdic nhanh dugc thuc hién tai cac thanh
vién twong img: Ty = (T /j € J}, voi j bat ki thi T, = {op}, op € {Read, Write}.
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Gia sir tai tram S* ndo d6, S* € S ¢6 img dung APP* yéu cau hé théng thuc hién giao tac T,
va twong tmg cé P*, PA*,

Sau ddy 1a cac bude thuc hién cla giao thire:
bl. APP* giri chudi cac thao tac cia T; cn thuc hign dén PAF,
b2. PA* giri T, dén b 1ap lich trinh.

b3. PA* 14y tir b ldp lich trinh cac giao tac nhanh va giri dén cac thanh vién tuong timg P, j
€ I, trude khi gin di PAK ghi nhat ki tmg thao tac cua cac giao tac nhanh thudc T; vao bd nho
(RAM).

bd. PA* khoi dong timeout va chdr cac xac nhén tir cac P .

bS. Cac P’,j € J s€ thyc hién cyc bg timg T, twong img. Sau khi thuc hién xong timg thao
tac sé giri xac nh%m clia thao tac tuong fng vé cho PAX.

b6. Néu hét thoi gidn va PA* khong nhan dugc toan bd xac nhén ACKiJ clia T; tir cac thanh
vién thi s€ giri 1énh huy bo giao tac dén C va C quang ba Iénh huy bd dén cac thanh vién.

* b7. Nguoc lai néu PA* nhan dugc toan b xac nhén cia T; tir cac thanh vién thi s¢ giri 1énh
hop thirc cha giao tac 46 dén C. Dén thoi didém nay thi cac tinh chit ACI cua giao tac di duoc
dam bao cuc bd bdi cac P! cho tit ca cac giao tac nhanh cia giao tac T;. Tuy nhién, cac thanh
vién s& khong thiy duoc su két thic clia giao tac nén chiing khdéng dam bao tinh bén vimg D cua
giao tac. Tinh chat D s& duge dam bao bdi C bang cach PA* s& day nhat ki ctiia T, dén C va C sé
ghi ra bd lvu trir &n dinh.

b8. Sau khi hoan thanh cic buréc trén thi cac tinh chat ACID cia giao tic duge bao dam
cho tét ca cac nhanh ciia giao tac T; . Vi vay, C quyét dinh hop thirc va ghi quyét dinh do vao
lwu trir 6n dinh, sau d6 quang ba quyét dinh hop thire dén tat ca cac thanh vién PA’ (j € J) va doi
nhan cac xac nhin, PA’ nhan dugc quyét dinh hop thirc s& dura ra thém nhiém vu ghi lai va thuc
hién 1énh hop thirc dé cho P, Sau khi thyc hién xong P’ sé c_huyén xac nhan dén PA va PA!
chuyén tiép dén C. Khi C nhin dugc toan bd xéac nhan tir cac P thi s& hoan tat giao tac va thong
bao ok dén PA*, sau d6 PA* sg giri ok dén APP* .

2.2, Cac thuit toan trong CPM

Céc khai niém mé ta trong thuat toan nay da dugc trinh bay trong phin mé ta CPM
*fk******************************************************
Thuat toan tai APP
Begin :
1. APP*; Giri chuéi cdc thao tdc ciia giao tdc T; dén PA¥
2. APP* doi dén khi nhdn dwoc 1énh ok hodce not ok
End
o A e o e e o 3k ok e Al ok o Sk o 3k 3 ok ok ok dle ok S Sk Ak ok Al ak Ak e ak ok 3k 3 ke ol ok dle ok ok ok afe ok e ok dle ok ok ok ok e ol ok ek ok
Thuaét toan tai PA
Begin
IF(PAX nhdn duoc giao tac Ty )
Then
Begin
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A¥ giri T, dén b lap lich trinh va ldy ra cdc T, tuong ung vdi
cdc thanh vién Pj, jel,
PA* ghi nhat ky tieng thao tde ciia cdc giao tdc nhanh T , vao bé
nhé (RAM),
PA* givi cde T, den cdc thanh vién tuong ung Pjel,

PAX khoi dong timeout va cha cdc xdc nhdn tie cdc PJ
IF (Néu hét timeout va PA* khéng nhdn dugc toan b xdc nhdn
ACKY cia T),
Then
Begin
PA¥ giri lenh abort (1énh huy bo giao tac) dén C,
PA* gui 16nh not ok (khong thuc hién duoc) dén APP*,
End
Else
Begin
IF (PAX nhdn duoc toan bj xdic nhdn cia T;) Then
Begin
PA gui [énh commit (Iénk hop thirc cua giao tdc do) dén C
pAk day nhat ky cua T, dén C
PAX dm két qua tir C
IF (PA* nhdn duwoc két qua tir C)
Then
PAX day két qua vé cho APP*

End
End
End
Else
Begin

{Luc nay thudt toan danh cho cac PA’ (j € I)}
PA?! nhin duoc quyét dinh tir C
IF (quyét dinh la commit)
Then
Begin
PA! dua lénh ghi ban ghi “commit” va lénh commit cho P
PA! khoi dOng timeout
PA’ doi xdc nhan tic P tieong g
IF (PA’ nhdn du'ac xdc nhdn tir P)
Then
PA giri xiic nhdn vé cho C
IF (PAJ khéng nhdn duoc xdc nhan tie. P va hét timeout)
Then
Begin

'
{

{Luc nay P tuong {mg bi su c¢b}

61



PA’ l‘ciém tra log tai P
IF (t6n tai ban ghi “commit™)

Then _
PA’ giri xdc nhdn vé cho C
Else ‘ _
PA! yéu cau P’ thuc hién lai giao tdc nhdnh
T, nho nhdt ky cua C
End
End
Else _ ‘
' PA’ diwa lénh abort cho P!
End

¢

End

e ot o ok ke ok ok ok ok e o oo o o oo ok o e ok o ook ook o o o ok ok ok ok o o sk ok ok ok ok ok ok ook o ok ok ootk ok e ok
Thuét toan tai P (thanh vién)
Begin

P, j € I thuec hién cdc thao tdc va giri xdc nhan vé cho PA*

P! dpi nhdn lénh commit tir PA) tuong img

IF (P‘ nhdn diroc Iénh ghi ban ghi “commit” va [énh commit) Then

Begin
E tién hanh hop thirc giao tac nhanh T |

P! ghi ban ghi “commit” vae nhdt ky cuc bo LocalLog
End e
Else

P’ huy bo giao tdc nhanh T
End
ok sk 3 ok o ke ok o ok o ok ok ok o ok ok sk ok ok ok ok ok ok ok ok ok o ok ok ok ok ok s ok ok ok ok ok o o ok ok ok ok s ok ok ok Sk ok o ok ok ok ok
Thuét toan C (Bd diéu phéi)
Begin
IF (C nhdn duwoc quyét dinh abort tu dai dién thanh vién) Then
Begin
C qudng bd Iénh abort dén cdc P,V j e ]
End
Else

IF (C nhdn ducrc nhdt ky Log va lénh commit tir dai dién thanh vién)
Then

Begin
C ghi nhdt ky vao bo nhé én dinh (stable storage)
C quang ba lénh commit déncicP Vjel
C doi dé nhdn xdc nhdn tir cde dai dién thanh vién
IF (C nhdn diurgc hét cdc xdc nhdn cua cdc giao tat nhanh T )
Then



Begin
C hoan tdt giao tdc va giri thong bdo ok vé
cho ung dung twong ung-
. End

End
End

e sk 3 o ke s ok o ke oK o o ok ok ok ok ok ok ok ok ok skeok ok Ak sk ok Rk R ok ok ok ok Rk kR R ok sk ok ok

3. UNG DUNG CPM TRONG VIEN THONG

V6 tuyén

Mang dién thoai ¢ dinh

V6 tuyén

Ngudi sir dung
APP, PA' P'

Hink 1. Kién triic co s& dir liéu di dong phuc vu cho yéu cdu lap dat dién thoai

Phan tich viéc ap dung CPM vao bai toan yeu chu lap dat di¢n thoai [5]. Gia thiét tit ca moi
khach hang sir dung tién trong tai khoan cho vigc thanh toan dé minh hoa day du cho giao thirc
CPM. Qua trinh dit dich vu duge mo ta nhir sau: '
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Khach hang sir dung loai dién thoai di djng théng minh (vira cé chirc nang dién thoai di
ding vira lam mdy vi tinh dang Pocket PC) dé két ndi v6 tuyén dén may chu cba nha cung cép
dich vu Vién théng va tai xubng cdc mau khai, ban d5 noi khach hang dinh dang ki dich vy va
cac thong tin vé dich vu. Sau d6 khach hang sé& tam ngét ra khoi mang dé tién hanh xt li ngoai
tuyén (xac dinh vi tri trén ban dd, dién vao mau khai, lya chon céc dich vy kém theo nhu bao
thirc, bit giir cudc goi dén, goi hdi nghi, ...). Khi xir |i xong khach hang s& két néi lai vao mang,
may chii cung cép dich vu s& can ¢t vao céc thong tin clia khéch hang dé kiém tra cac diéu kién
cho lap dat dich vu. P& kiém tra cac didu kién may chu dat dich vu s& kidm tra bén may chu
quan 1i mang cép xem tai khu vuc 46 con cap khong, tiép tyc may chi s& kiém tra bén may chu
quan li tong dai xem O con s6 dién thoat khéng, ..., sau do kiém tra bén may chi) ngan hang xem
khach hang ¢6 du tién khéng. Néu tit ca cac diéu kién thoa min may chi dit dich vu s& thong
bao cho khach hang dé khang dinh va hoan tit viéc dat dich vu, ngurgc lai may chi s& thong bao
céc didu kién con thidu va ddy thong tin khach hang vao danh sich chés (waiting list).

Hinh 1 mé'ta kién triic tiéu bidu cva viéc dat dich vu gdm: - Co sé dir liéu (CSDL) dat dich
vy, - CSDL quan li tdng dai, - CSDL quan li cap dién thoai, - CSDL Ngéan hang vé taj khoan
ngudi sir dung, - Nguai sir dung (gom nhitng ngudi str dung thlet bi di dong nhw may tinh sach
tay, PDA, Mobile phone, ... chira cac CSDL di dong), - Mang c¢d dinh va mang v tuyén,

Trong kién, tric trén, cac thanh vién cia glao thirc CPM duoc bb tri tai CSDL tuong (ng
cua: APP’, PA® cua di dong NSD (thanh vién P, C cua dich vu (thanh vién P'), PA?, P? clia
tong dai, PA3 P cha quan I cap, PA*, P! cia ngdn hang. Tai CSDL dich vy ¢6 cac quan hé
dich_vu(ma_dv, ten dv, mo ta), khach _hang_yeu_cau(ma_kh,ten_kh,dia_chi_kh, tai_khoan,
ma_kc), ban d@(ma vung, ban do). Tai CSDL téng dai o6 cac quan hé
so_dien_thoai_trong(ma_tong_dai, so_ dt_trong). Tai CSDL quan 1i cap cé cac quan hé
ket cuoi(ma ke, dia chi_kc),doi_so(ma ke, doi_so), cap(ma kc vao, ma_ kc ra, ma cap,
dung_luong). Tai csdl Ngan hang cé cac quan h¢ tai_khoan(ma_tai khoan, ma_khach_hageg,
so _tien).

Giao tac ma APP° dua ra cho PA? nhu sau:

Begin
SELECT ma_dv, ten_dv, mo_ta
FROM dich_vu;
SELECT ma_vung, ban_do
FROM ban_do
WHERE ma_vung = gia_tri_kh_chon_ma_vung;
SELECT ma_kec INTO val_ma_kc
FROM ket_cuoi
WHERE dia_chi_kc = gia_tri_kh_chon_ma_kc;
SELECT dung_luong INTO var_dung_luong_1 ke
FROM cap
WHERE ma_kc_ra= val_ma_ke; .
SELECT count(*) INTO var_cnt_dung_iuong_1 k¢
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FROM doi so
WHERE ma_kc = val_ma_kc;
IF (var_dung_luong | kc - var cnt_dung luong_ 1 kc)>0
Then
Message(*Con cap’);

Else

End

Message(*Khong con cap’);
EndIf
SELECT count(*) INTO ts_so_dt
FROM so_dien_thoai_trong;
IFts so dt>0
Then
Message(*Con so’);
Else
Message(‘Khong con so’);
EndIf
SELECT so_tien INTO so_tien_tk
FROM tai_khoan
WHERE ma_tai_khoan = tat_khoan_kh
IF so_tien_tk > so_tien_dv_kh
Then
/*  Chuyen_khoan(so tien_tk-so tien dv kh) */
UPDATE tai_khoan SET so_tien = so_tien-so_tien_dv_kh
 WHERE ma_tai_khoan = ma_tai_khoan_kh;

UPDATE tai_khoan SET so_tien = so_tien + so_tien_dv_kh

WHERE ma_tai_khoan = ma_tai_khoan_nha cc
Else

Message(‘Khach hang khong co du tien de dat dich vu’)
EndIf
INSERT INTO khach_hang yeu cau

VALUES(max(ma_khach_hang)+1,ten_kh.dia_chi_kh,tai_khoan,ma_kc)
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O day nhimg g4 tri nhuw:  tai_khoan kh, gia tri kh chon ma vung,
gia tri_kh_chon_ma kc 1a nhimg gia tri ma khach hang chon va dién vao form ciia chuong trinh
con so_tien_dv_kh tmg dung s& tinh ra khi khach hang chon dich vu. Viy, c6 thé khai quat giao
tac trén nhu sau:

To={R(dich_vu),R(ban_do),W(khach_hang_yeu cau),R(so_dien_thoai_trong),
R(ket_cuoi},R(cap),R(ket_cuoi), R(tai_khoan), W(tai_khoan), W(tai_khoan)}

Khi PA® nhan duge T, s@ giri To dén bd lap lich trinh dit tai C va nhan dugc 4 giao tac con
hoat dong tai 4 tram nhur sau:

To= {To1» T2, Tos, Toa},

Tor = {R(dich_vu), R(ban_do), W(khach_hang_yeu_cau)},
Tos = {R(so_dien_thoai_trong)}, |
Toz = {R(ket_cuoi),R(cap),R(doi_so)},

Tos = {R(tai_khoan),W(tai_khoan),W(tai_khoan)}.

Lén lugt PAP giri cac thao tac cua cac giao tac con Ty, Toz, Tos, Toss dén céc thanh vién
twong img P' , P>, P*, P*. Trong qua trinh thuc hién giao tac Ty sau khi ngudi sir dung thuc
hién 2 thao tac Ja R(dich_vu), R(ban_do) thi ngudi sir dung ngét két ndi ra khoi mang va thuc
hién xar li ngoai tuyén {(off line) nhu khai bao tén, dia chi, tai khoan, vi tri sé lép dat dién thoai
(diéu nay s& khong thuce hién duogc véi giao thirc 2PC da duogc cai dat trong cac hé quan trj co s&
dir liéu thwong mai nhur Oracle, SQL Server, DB2, ... Vi néu ngit ra khoi mang khi két ni tro#ai
giao tac s& bi huy bo), ... Sau d6, PA’ s& ghi nhat ki timg thao tac va giri tiép cac thao tac cia
cac giao tac con dén cac thanh vién tuong (mg dé thuc hién. Trang thai thuc hién mdi thao tac sé
tra lai cho PA’ (diéu nay c6 thé thiy khi thao tac v&i m6i truomg CSDL phan tan thong thudng).
Khi PA” nhan dugc hét cic xéc nhin cia céc thao tac trong giao tac To, dén théi diém nay tinh
chit ACI ciia giao tac da duge dam bao. P& dam bao ndt tinh chét D ciia giao tac thi PA® s& giri
nhat ki va [énh hop thirc dén C (may chi cung cép dich vu) dé C ghi nhat ki vao & cimg may chi
va hodn tét giao tac.

Trén déy chiing t6i vira md ta v& mét (mg dung trong Vién théng va thdy giao thire CPM c6
thé 4p dung tdt trong viéc xir li ngoai tuyén, di chuyén va tam ngat thanh vién ra khoi mang.

4. KET LUAN

Trong bai bao nay téc gia da trinh by dé xuét lién quan dén giao thirc CPM duéi dang cac
thuét todn. Téac gia da phan tich va chi ra sy phi hop voi nhiém vy quan li giao tic phén tan di
dong thong qua viéc phén tich 4p dung vao mdt bai toan tiéu bidu ciia vién thdng va chi ra ring
CPM 1a mdt giao thire quan 1i sy két thiic cac giao tac di déng thoa man céc yéy tb sau:

- HA tr cAc giao thc ngoai tuyén va giam thiéu viée huy bo gizo tac tai thei diém két ndi lai;
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- C6 thé hgp thirc mot giao tac khi thanh vién dang di chuyén;
- Hb tro viée hop thire cac giao tac trong thoi diém bi tam ngét (disconnect);

- Ap dung durgc cho bat ki loai server nao, sir dung khong lang phi tai nguyén cua cac may

cha di déng gon.nhe.
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SUMMARY

THE CPM AND A PROPOSAL FOR TELECOMMUNICATION APPLICATION

With the rapid growth and convenience of wireless technology, nowadays, it opens a new

era in mobile computing and a new orientation in communication and processing data. Mobile
databases are hosted on the lightweight devices like palmtops, PDA, Pocket PC, Cellular phones
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