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LOI CAM ON

Loi ddu tién cia ludn van em xin giti 107 cam on chdn thanh dén cé gido, Tién
sy Nguyén Kim Anh nguoi da truc tiép hudng dan, givip do va tao moi diéu
kién thudn loi cho em tir liic tim hiéu, dinh hwong cting nhu tim kiém tai lidu
trong linh viwe Co 56 dir liéu huéng doi twong thoi gian cho dén lic hoan
thanh ludn van. Chiic ¢é manh khée, cong tdc tot va ngdy cang c6 nhiéu két
quad méi tir linh viee nghién ciru ma cé yéu mén.

Em xin dwoc giti 1o cdm on dén ban bé va nhitng nguwoi than trong gia dinh
da tao diéu kién ciing nhw gitip dé em moi mdt trong qud trinh hoan thanh
ludn van. Chiic moi nguwoi gdp nhiéu may mdn.

Em ciing xin givi 167 cdm on dén tat cd cdc thdy cé gido ciia Khoa Cong Nghé
Thong Tin va Trung tdm Dao tao Sau Pai hoc cua Truong Dai hoc Bdch
Khoa Ha Noi da giup do, chi bao, tao moi diéu kién cho em hodn thanh duoc
ludn van nay.

Ha noi, mua thu 2006!
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MO PAU

Quan ly dir liéu 1a mot phan khong thé thiéu dbi véi viéc phat trién cac hé
théng thong tin, quan 1y dir liéu theo thoi gian trong cic hé théng thong tin
tmg dung trong cac linh vuc thay d6i thuong xuyén va doi hoi nhiéu yéu cau
nhu tai chinh, ngan hang, vién thong, y té da lam cho cac hé quan tri co so dir
liéu quan hé khong quan 1y vé mat thoi gian boc 16 nhitng han ché. Piéu nay
doi hoi cac nha nghién ciru vé co s dir liéu phai dua ra nhimg két qua kha
quan hon, nhitng hé quan tri méi hon, céc kiéu xtr 1y khéac lam sao dé phuc vu
dugc ngdy cang tot hon nhu cau ma thuc té doi hoi. Vi thé, mot hudng nghién
ctru co s dir lidu méi ra doi d6 1a xem xét dit liéu dudi dang cac ddi tuong
nhu n6 vén ton tai trén thuc té va thém yéu td thoi gian dé dap tmg cac yéu

cau cho cac ung dung quan 1y vé mat thoi gian.

Co so dir lidu d6i tuong thoi gian moi duge nghién ctru vao nhimg nam 90
ctia thé ky 20 va nhitng ndm dau cta thé ky 21. Mot bat ngo 1a cac nha khoa
hoc da thu dugc nhirng két qua tdt hon mong doi va htra hen mot mién ung
dung rong 16n s& duogc sir dung cac két qua nay khi dua vao thuc té. Co s dix
liéu hudéng ddi twong thoi gian khong nhimg thu duge cac két qua vé co so 1y
thuyét nhu cac dai s6 nghién ctru vé co s¢ dir liéu thoi gian (dai sé TA,
OSAM*/T, ...) [SSH-98] ma con thu duoc cac két qua vé mat thyc hanh 13 da
xay dung duoc cac hé quan tri co so dir liéu hudng d6i tuong thoi gian voi
day du cac tinh ning bao gdbm mo hinh, ngdn ngir dinh nghia va ca ngdn ngit
truy van ddy du, todn ven trén dir liéu huéng d6i twong thoi gian (TOOM,
TODL, TOQL). Vi Iy do nhu vy, cung v6i sy huéng dan cia ¢ gido Tién s§
Nguyén Kim Anh, em d4 chon tim hiéu va nghién ctru vé “Co sé dir liéu doi
twong thoi gian va xiv ly truy vén trong co sé dir liéu déi twong thoi gian”

Noi dung chinh cta luin vin 13 gi6i thiéu vé mé hinh co so dit liéu hudng d6i
thoi gian trong cac hé théng thong tin (TOOBIS). Va dé c¢6 dugc cac nguyén

tac xur 1y bén dudi cua ngdn ngit dinh nghia cling nhu ngdn ngir truy van thi
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luan van gidi thiéu dai s6 TA 1a co s& toan hoc cho xtr 1y co s¢ dir lig¢u hudng
d6i twong thoi gian trong TODL va TOQL. TOQL duogc gidi thiéu dé minh
hoa lai r0 nét hon cac toan tir cling nhu cac toadn hang trong co s¢ dir li€u
hudng d6i twong thoi gian.

Trong thoi gian tim hiéu va nghién ctru dé tai, em da dat duoc nhimg két qua
budc dau vé co sé dir liéu hudng dbi tuong thoi gian, lam co sé dé hoan thanh
cudn luan van nay. Noi dung cta ludn vin bao gom 4 chuong :

Chuong I: Téng quan

Chuong II: CSDL hudng dbi tuong thoi gian trong cac hé thong thong tin
Chuong III: Co s& toan hoc cho xtr Iy CSDL hudng ddi twong thoi gian
Chuong IV: TOQL mdt ngén ngit truy van cho CSDL huéng dbi tuong thoi
gian

Chuong V: Két luan cua luan vin

Noi dung cuia luan van mdi chi 1a nhitng van dé co s& cua co sé dir liéu hudng
d6i tuong thoi gian, nhitng van dé sau hon mong rang s& duoc trinh bay trong

mot thoi gian gn nhat.
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CHUONG I - TONG QUAN

Gioi thiéu

Co sé dit liéu 1a mot thanh phan khong thé thiéu trong qua trinh phat trién cac
hé théng thong tin. Trong thoi gian gan ddy, cac ing dung thong tin khong chi
dung lai ¢ cac ung dung trong linh vyc xur 1y dit liéu kinh doanh, thuwong mai
ma con phat trién sang cac linh vuc khac nhu tri tu¢ nhan tao, thong tin van
phong, da phuong tién... Do vay, co s¢ dir li¢u (CSDL) khong con chi co
kiéu quan hé truyén thong ma con phat trién thanh CSDL ddi twong, vdi cac
yéu cau vé mat quan ly thoi gian va xtr Iy dir liéu theo thoi gian. CSDL d6i
tugng c6 yéu cau vé mit quan 1y thoi gian di duoc phat trién nham dap Gng

cac tmg dung thong tin mot cach dy da hon.

Trong chwong nay luin vin trinh bay nhimng khai niém co ban cia CSDL ddi
tugng va CSDL thoi gian. Phan 1.1 s& trinh bay vé CSDL thoi gian ciing nhu

céc bai toan lién quan va phan 1.2 s& trinh bay vé CSDL dbi tuong.

1.1 Co s& dir liéu thoi gian

1.1.1 Khdai niém

H¢ quan tri co s& dit li¢u (DataBase Management System - DBMS) [NKA-

04] 12 mot hé théng phan mém cho phép tao lap co so dit liéu (DataBase —
CSDL) va diéu khién moi truy nhap d6i voi CSDL do.

Hé co s dit liéu c6 4 thanh phan [NKA-04] :

e CSDL hop nhit: CSDL cua hé c¢6 hai tinh chit co ban 13 t6i thiéu hoa
du thtra va dugc chia sé.

e Nhiing nguoi sir dung: Nguoi sir dung ctia hé 1a bat ky mot ca nhan nao
c6 nhu cau truy nhdp CSDL, bao gom nhiing nguoi st dung cudi,

nhitng nguoi viét chuong trinh, nhitng ngudi quan tri CSDL.

e Phan mém DBMS
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Phan ctmg: Phan clmg cua hé thong bao gom cac thiét bi nhd thar cap

dugc st dung dé luu trit CSDL.

Sau day 1a mot sd khai niém vé cac hé quan tri CSDL thong thuong va thoi
gian [NN-02] :

Snapshot DataBases Management Systems (DBMS): cac DBMS truyén
théng khong hd tro cho bét ky kiéu thoi gian nao.

Valid Time (Historical) DBMSs: cdc DBMS chi hd tro thdi gian hiéu
luc.

Transaction Time (Rollback) DBMSs: cac DBMS chi hd tro thoi gian
giao dich.

Bi_Temporal DBMSs: cac DBMS c6 hd trg ca hai kiéu thoi gian giao

dich va hiéu luc.

1.1.2 Cdc vin dé dwoc nghién civu trong CSDL thoi gian

Trong céc h¢ quan tri CSDL thoi gian thi thude tinh thoi gian dugc xem la

mot bd phan gén két voi hé quan tri CSDL thoi gian.

Mot s6 van dé chinh khi nghién ctru CSDL thoi gian 1a:

Ngir nghia ctia dir li¢u thoi gian

Mo hinh héa trinh dién dit liéu thoi gian

Ngon ngit truy van trén cac hé quan tri CSDL thoi gian
Thiét ké CSDL thoi gian

Cai dat va thuc thi CSDL thoi gian

Céc k¥ thuat toi vu hoa trong thyc thi CSDL thoi gian

1.1.3 Ngir nghia cua dir liéu thoi gian

Trong CSDL thoi gian c6 hai khai niém dugc quan tdm la thoi gian hiéu luc

va thoi gian giao dich. Khi néi dén ngit nghia ctia dir liéu thoi gian, ching ta

s€ noi dén thoi gian hiu lyc va thoi gian giao dich.
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Thoit gian hi€u lyc cua mot sy kign 1a tat ca cac khoang thoi gian, c6 thé trong
qua khar, c6 thé 1a hién tai, ciing c6 thé 13 tuong lai khi sy kién duoc xem 13
dang.

e Thoi gian hiéu luc ghi nhan qué trinh thay ddi trang thai cua cac su kién
trong thuc té.

e Thoi gian hi¢u lyc ciia mot sy kién khong phai bao gio cling dugc ghi
nhan trong CSDL vi mot s6 1i do nhu: thoi gian hiéu luc ctia mot su
kién 1a khong thé biét hodc khoang thdi gian hiéu luc khong xac dinh
duoc mot cach chinh xac...

Thoi gian giao dich (Transaction Time - TT) ctua mot sy kién tuong d6i véi
CSDL la khoang thoi gian trong d6 su kién dugc ghi nhan va ton tai trong
CSDL.

e Thoi gian giao dich ghi nhan sy thay ddi trang thai ciia chinh ban than
CSDL.

e Cac ung dung c6 cic yéu cau hd tro kha nang truy cap dén cic trang
thai trude d6 cua CSDL thi chiing can sy hd tro thoi gian giao dich.

e Thoi gian giao dich bi chin hai dau bai cac thoi diém khi CSDL dugc
khdi tao va trang thai hién thoi ctia chinh nd.

e Thoi gian giao dich con c6 tinh chat 13 ting tuan ty va dé dang cho viéc

ghi nhan mdt cach ty dong baoi hé quan tr1 CSDL do.
1.1.4 M6 hinh héa thé hién dit liéu thoi gian
Pé biéu dién va xay dung cac hé quan tri CSDL thoi gian, ngudi ta mo rong
cac h¢ quan tri CSDL thong thuong (hé quan tri CSDL quan h¢, hé quan tri
CSDL diém nbi diém...) theo mdt trong hai hodc ca hai cach sau day:
e Ghi nhan thong tin thdi gian lién quan dén mdi bo dir licu.
e Ghi nhan thong tin thoi gian lién quan dén mdi thudc tinh trong tirng bo

dir ligu.
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Céach tht nhat, mdi bo dit liéu dugc thém 4 trudong dung dé luu cac gia tri thot
gian bao gdm: {TTg, TTg, VTg, VT}

- TTg: Thoi gian bat dau giao dich
- TTg: Thoi gian két thic giao dich
- VTg: Thoi gian hiéu lyc bat dau
- VTg: Thoi gian hiéu luyc két thic

Sau khi thém 4 trudong nay, cach biéu dién cta cac bd dir liu van ¢ dang
chuan 1 (INF) va chiing van dugc hd tro trong hau hét cac hé quan tri CSDL
thong dung hién nay. Nhung néu cac thudc tinh trong cting mot bo dir lidu
thay doi khong dong thoi véi nhau thi cach thé hién nay s& vi pham nguyén

tic du thura dit liéu.
Céach thtr hai biéu dién thong tin rat phuc tap vi mdi thudc tinh ctia mdi bo dix
liéu s€ co cac gia tri thoi gian riéng tuong tng voi nd. Do do, cac h¢ quan tri
CSDL phai hd trg thém cac phuong phap luu trit, xir Iy, va truy van hiéu qua
hon. Déi véi truong hop nay, st dung CSDL huéng ddi twong thoi gian s& cd
nhiéu vu diém hon (s& noi chi tiét trong phan 1.2).
1.1.5 Ngén ngiv truy vin trén cdc hé CSDL thoi gian
Pé thiét ké xay dung mot ngdn ngit truy van méi, yéu cau phai tuan theo mot
s6 diéu kién nhu:
e Tuong thich véi cac hé quan tri CSDL da coé.
e Viéc cai dat ngdn ngir truy van méi khong quéa khé khin.
e Ngon ngit truy vin méi phai co ct phap giéng cac ngdn ngit truy van da
co.
e Ngon ngit truy van moi phai c¢6 kha ning dién dat cao hon va hd trg
nhiéu hon cac ngdn ngit truy van da co.

Véi céc yéu cau nhu vay, viéc thiét ké mot ngdn nglr truy van maéi la mot
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cong viéc rat kho khan, ton nhi€u thoi gian va cong sicc ma chua chac chan

rang vi¢c pho dung n6 da dé dang.

Do vay, giai quyét van dé truy van trén CSDL thoi gian chinh 13 mé rong cac
ngdn ngi truy van thong dung nhu SQL bing cach thém yéu té thoi gian. Di
v6i CSDL thoi gian hudng d6i tugng c6 mot sé ngdn ngit truy van duge xay
dung riéng nhu TOQL, TOOSQL, OQL/T. Trong chuong 4 luan van s& trinh
bay vé TOQL.

1.1.6 Thiét ké CSDL thoi gian

Muc dich chinh ctia qua trinh thiét ké 1a khai thac tdi da cac kha ning va cac

tién ich cua cac hé quan tri CSDL dé phuc vu cho tng dung cta hé théng.

Cac tmg dung yéu cau hd trg cac yéu t6 thoi gian thudng phirc tap hon cac
tmg dung thong thudng dong thoi ciing rat kho thiét ké. Cac thiét ké CSDL
thoi gian thuong duge dua trén céc thiét ké CSDL thong thuong, sau d6 thém
yéu t6 thoi gian. Vi du:

e Vi qua trinh thiét ké logic thi dua thém yéu t thoi gian va mo rong
cac phu thudc vai yéu td thoi gian. Sau d6, qué trinh chuan hoa dit liu
voi dir ligu thoi gian dugce dinh nghia, cac thuat toan dé chuan hoa dit

lidu ciing dugc thay doi.

e Vi qua trinh thiét ké mirc khai niém ciing c6 nhimg van dé tuong tu.
Toc 1a mire thiét ké khai niém cua cac CSDL thoi gian déu dya trén mo
hinh thue thé lién két (quan h¢) va mot sb6 dyua trén mo hinh ddi tuong

(s& noi 16 trong phan CSDL thoi gian hudng d6i tuong).

Dé chuyén d6i tir mo hinh thuc thé lién két théng thudng sang mé hinh c6 yéu
t6 thoi gian thuong phai mé rong thém yéu t thoi gian va phai chuyén d6i
mot cach thu cong. Do d6, néu str dung mé hinh ddi tugng va chuyén sang mo
hinh d6i twong thoi gian thong qua cac dbi tugng, chiing ta chi can thém yéu
t6 thoi gian vao cac thudc tinh cia dbi trong va cac thao tac (hanh vi) duoc tu

dong thém vao cac yéu to thoi gian.
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1.1.7 Cai dat cac CSDL thoi gian

Déi véi viée cai dit CSDL thoi gian [NN-02] ¢6 hai hudng tiép can chinh la:
Huéng tiép can tich hop (Intergrated) va Hudng tiép can st dung lai cac hé da

co (Layered).

Hudng tiép can tich hop sir dung nhan 1a mot hé thong CSDL sén c¢6, sau d6
mo rong va chinh stra thém cac yéu td thoi gian.
Uu diém chinh cua tiép can nay la:
e Hé quan tri CSDL mdi c6 thé xur 1y triét dé, hiéu qua véi dir liéu thoi
gian.

e Céc tmg dung CSDL sé& truy xuét truc tiép v6i hé quan tri CSDL ma

khong can qua thanh phan trung gian nén hiéu qua hon.
o (C6 thé sir dung cac tién ich ctia h¢ quan tri ddi véi dir lidu phi thoi gian.
Nhuoc diém dang ké ctia hudng tiép can nay:
o Khoi lugng cong viéc can chinh stra, thém mdi rat 16n va do phtrc tap
truy xuét cao.
e Chi phi san xuét va chi phi thoi gian 1a dang ké.
Hudng tiép can sir dung cac hé san c6 véi myc dich chinh 1 khic phyc nhuoc
diém tht hai cta cach tiép can tich hop: giam chi phi khi cai dit.
e Chon mot hé quan tri CSDL san c6, giir nguyén nhan hé théng nay.

e Xay dyng mot murc trung gian cung cap céac tinh nang hd tro thoi gian,
thuc hién bién doi cac yéu cau lién quan dén dit liéu thoi gian thanh céac
yéu cau théng thuong ma hé quan tri CSDL ¢ mirc dudi ¢ thé hiéu va
xur ly duge.

° Chuyén ddi cac ciu truy van cho hé quan tri CSDL & mutc dudi thuc
hién.

e Thuc hién mdt s bude xur 1y thich hop ddi voi két quéa nhan dugc.
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Uu diém chinh cta huéng tiép can nay:

e Giam chi phi cai dat nén tinh kha thi cao hon.

e Thich hop cho cac mau thir str dung trong nghién ctru thuc nghiém.
Nhugc diém chinh:

e Xur ly cac dir liéu thoi gian khéng duoc triét dé do cac hé quan tri CSDL

& murc dudi khong tan dung hét cac vu diém cua dit liéu thoi gian.
1.2 Co s& dir liéu hwéong doi twong

Hién nay c6 mot 16p cac ing dung mai trong céc linh vuc khic nhau nhu: Cac
tmg dung thiét ké c6 mdy tinh tro gitp (computer-aided design), cac hé thong
da phuong ti¢n (multimedia information system), tri tu¢ nhan tao (artificial
intelligence), hé thong tin hoc vin phong (office information system)... Ddi
v6i nhitng tng dung ndy, cac hé quan tri CSDL ddi twong (Object DBMS)
duogc xem la phu hgp hon véi céc dac trung [MTO-00] :

e Chung phai luu trir va thao tac véi cac kiéu dir liéu triru twong va kha
nang cho phép nguoi dung dinh nghia cac kiéu méi.

e Bicu dién cac ddi twong tng dung cé cau trac bang md hinh quan hé
phang lam mat di cu tric ty nhién vén co ddi v6i cac ung dung. Mo
hinh quan hé ton tai giira cac d6i trong khong d& dién dat nhung trong
mé hinh d6i tuong lai rat d& thé hién.

e Cac hé thdng d6i tugng, cac tng dung phtc tap c6 thé duoc viét bang
mot ngdn ngit lap trinh CSDL dbi twong xéc dinh.

Sau ddy, luan vin sé& trinh bay nhing nét co ban vé CSDL ddi tugng.

1.2.1 Doi twong va co sé div liéu déi twong

H¢ quan tri CSDL doi tuong 1a mot h¢ théng su dung “ddi tuong - object”
lam don vi co ban dé mo hinh hoa va truy xuat [MTO-00] . Pic diém chung

cta cac mo hinh dir liéu doi tuong la:
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Dinh danh doi twong: Mdi thuc thé trong thé gi6i thuc duoc mo hinh héa vao
trong CSDL duoc goi 1a ddi twong. Mdi mot dbi twong duge xac dinh duy
nhét bai dinh danh ddi tuong. Pinh danh ddi tuong do hé théng sinh ra va
duoc quan 1y boi hé théng.

Cidc doi twong phirc hop: Cac mo hinh dir liéu dbi tuong cho phép ciu tric
kiéu dir liéu méi tir cac kiéu dir liéu da c6 bdi cau tric bd (tuple) va cdu tric
tap (set).

Sw phén cdp kiéu: M6 hinh dit liéu d6i twong cho phép ¢ cac kiéu con véi
céc tinh chat dic biét riéng cua no.

Mot d6i tuong c6 4 dic trung [MV-03] :

e Dinh danh: Mdi d6i tugng c6 mot dinh danh (IDentifier - ID) duy nhét

xac dinh trong toan bd hé théng.

e Gia tri: Mdi dbi tuong co thé c6 mot gia tri tai mot thoi diém trong
CSDL.

e Céc tham chiéu: Céac tham chiéu hay cac quan hé ma ddi tuong cé thé
co.

e Phuong thirc: Cac phuong thirc ma ddi twong c6 thé thuc hién.

Object X

Identity I
Value ¥V (of type T)
References (Relations)

MNethods VI

Hinh 1. 1 Mé hinh mét déi twong

CSDL dbi tugng duoc xét trén khia canh cip phat, quan 1y va huy bo cac doi

tuong va cac hanh vi (cach tmg xtr) cua chiing. V&1 moi doi tuong c¢é hai van
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dé can xem xét d6 13 Trang thai (Status) va Hanh vi (Behavior).

e Trang thai dugc biéu dién nhu mot tdp cic bién thé hién (instance

variable) hay thudc tinh (attribute) va chung la céc gia tri.

e Hanh vi cua ddi twong duoc biéu dién thong qua cic phuong thic
(method). Hanh vi dinh nghia cc hanh dong dugc phép trén nhimng dbi

tuong nay va dugc st dung dé thao tac véi cac dobi tuong do.
Trong moé hinh dir li¢u doi tuong ching ta xét dén mot sb khai niém lién
quan:
- Céc kiéu dit liéu
- Quan ly d6i tuong
- Truy van trén dit liéu ddi tuong ...
1.2.2 Céc kiéu diy liéu

Kiéu dit liéu triru twong (Abstract Data Type - ADT) [MTO-00]: 1a mot hinh
thirc mo ta cho tat ca cac d6i tugng thudc kiéu d6. Mot ADT mo ta kiéu cua
dir liéu bang cach cung cap mot mién dir liéu voi cing cau triic va cac phuong
thire 4p dung cho cac phan tir thudc mién d6. Kha ning triru tugng ciia ADT
duoc goi 1a dong goi (encapsulation) cac chi tiét cai dit, dugc viét bang mot
ngdn ngit hinh thirc.

Thanh phdn két hop (Composition): La mot trong nhimng dic trung tiéu biéu
nhat trong mé hinh dir liéu ddi teong. N6 cho phép chia sé tham chiéu dén d6i
tuong thong qua cac OID cua no.

Lép (Class): Lép 13 mot nhom cac thé hién ddi tuong thude vé mot kiéu da
cho. Mot 16p thuong c6 dong toc cua nd, d6 1a mot tip hop tit ca cac doi
tuong ¢ kiéu di kém véi 16p do

Tap (Collection): Tap 13 mot nhoém do ngudi dung dinh nghia chta cac dbi

tuong. Sy khac biét gifra 16p va tap nhu sau:
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Bang 1. 1 Bing so sanh giira 16p va tap

Lop Tap

Lép ¢6 kha ndng tao ra cdc doi twong Tdp khéng c6 kha néng tao ra doi tirong

M¢t doi tiwong la phan tir ciia mot 10p duy nhat | Mot doi twong c6 thé & trong nhiéu tdp

Quan ly lop la khong twong minh va do hé | Quan ly tap la twong minh
thong tw dong duy tri cdc 16p

Mot I6p bao gom cdac mo rong cua mot kiéu | Mot tdp la nhom cdc doi twong do nguwoi dung
duy nhat va cac mo réng cua cdac kiéu con cua | dinh nghia nén khong thuan nhat vé kiéu. Chung
no. chira cac doi twong thudc cdac kiéu khong co lién

quan voi nhau

1.2.3 Qudn Iy doi twong

Quan 1y dinh danh d6i twong: Pinh danh ddi twgng OID duoc hé thng cip
phat va duoc dung dé xac dinh mot cach duy nhat mdi dbi tuong trong hé

théng.

Diéu ché con tré: Trong cac hé quan tri CSDL dbi tuong, dé duyét tir mot ddi
tugng nay dén mot ddi tuong khac, chung ta ding cac biéu thirc duong dan

(path expression) chira cac thudc tinh voi gia tri cia chiing dua trén d6i tuong.

D61 tuong nay chinh 1a cac con trd. Coé hai loai con tro 1a con trd trong b nhé

(in memory pointer) va con tré dia (disk pointer).

Con tré dia chinh 1 cach str dung OID va con trd trong bd nhé dung dé duyét
tir d6i tugng nay dén dbi twong khac. Qua trinh chuyén doi con trd dia thanh
con tro trong bd nhd duoc goi 1a didu ché con tro (pointer swizzling). Co hai

lugc do: phan cting va phan mém dugc dung dé diéu ché con tro

Luwoc dé phin cieng: Dung co ché khuyét trang (page fault) cta hé diéu hanh
dang sir dung. Khi mot trang duoc dua vao bg nhd, tat ca cac con tro trong do
déu duogc diéu ché va ching chi dén cac khung nhé o riéng. Cac trang dit liéu
tuong tmg voi cac khung ao nay chi duogc tai vao bd nhd khi co truy xuat dén
chung. Viéc truy xuit trang sé sinh ra mot khuyét trang ctia hé diéu hanh ma

n6 phai dugce ghi nhan va xu ly.
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Luwoc dé phdan mém: Mot bang dbi twong duge dung cho muc dich diéu ché

con tré. Mdi con tré duoc diéu ché chi dén mot vi tri trong bang d6i tuong.
1.3 Két luan chwong I

Trong chuong nay luin vin di trinh bay nhitng khai niém co ban vé CSDL
thoi gian va CSDL ddi twong. Van dé dat ra 1a khi cac yéu cau ctia cac DBMS
d6i tuwong lai doi hoi quan 1y vé mat thoi gian thi hudng giai quyét s& nhu thé
nao? Trong chuong 2, luan vin s& trinh bay chi tiét vé CSDL thoi gian hudng
d6i tuong (Temporal Object Oriented DataBase - TOODB) trong céac hé thong
thong tin. CSDL thoi gian hudng ddi twong duoc xdy dung nhim hd trg cho

cac trng dung c6 yéu cau quan ly vé mat thoi gian doi voi di licu.
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CHUONG II - CO SO DU LIEU HUONG POI TUQNG THOI

GIAN TRONG CAC HE THONG THONG TIN

Gioi thiéu

Vao hai thip nién trude, nhiéu nha nghién ciru di hudng vao dir liéu thoi
gian, hay dit liéu thay doi theo thoi gian. Hau hét cac hé théng thong tin may
tinh hoa hién nay (va dac biét l1a trong DBMSs) chi luu trit cac thuc thé trong
thé gi6i thuc voi trang thai hién thoi cia ndé ma khong cung cap hay khong hd
tro viéc luu trir nhitng gié tri trang thai trong qua khir hay trong tuong lai cua
cac thyuc thé. Mot s6 hé thdng thong tin cho phép duy tri céc trang thai trong
qua khtr cho mdi thyc thé, nhung nhimg phuong tién nay phan 1én phuc vu
nhitng muc dich kiém toan va luu trit, cung cap rat it kha ning hd trg dé lay
lai va phan tich, xir 1y thong tin. Vé mit k¥ thuat, thoi gian ma mdi mau tin
dang dung trong thé gidi thuc dugc goi 1a thoi gian hiéu luc, trong khi thoi
gian tir lac chén ban ghi vao trong mét DBMS dén lic x6a (logic) né duge goi
1a thoi gian giao dich. Phu thudc vao viéc hd tro kiéu thoi gian ma chiing cung
cap cho hai chiéu thdi gian, DBMSs dugc phén loai vao bon pham tru d3 trinh

bay trong phan 1.1.1

Trong chuong nay luan vin s& trinh by vé nhitng van dé lién quan dén CSDL
d6i tuwong thoi gian. Muc 2.1 s& trinh bay tong quan vé CSDL hudng ddi
tugng trong cac hé théng thong tin - Temporal Object Oriented DataBases
within Information System (TOOBIS), muc 2.2 trinh bay nhiing muc ti€u
chung cua TOOBIS, muc 2.3 trinh bay cac két qua da dat dugc va muc 2.4
trinh bay hé nén cia TOOBIS.

2.1 Tong quan

TOOBIS 1a mot phuong phap ludn md hinh héa khai niém mdi, véi cach nim
bat ngir nghia, phan tich yéu ciu va hinh thtrc hoa thiét ké cta cac hé thong

thong tin thoi gian. Pong thoi ¢6 chirc ning luu trit mot hé quan tri co s dix
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liéu huéng d6i tuong (Object Oriented DBMS — OODBMS), véi viée luu két

qua trong mot Hé théng Quan 1y Co so dir liéu Hudng ddi twong Thoi gian

(TOODBMS), né cung cap co s& can thiét cho viéc thuc thi va bao tri nhiing

ung dung thoi gian.

Cac tmg dung hién nay thuc hién theo huéng OODBMS bao gém :

Vién thong: Quan 1y mang, Quan tri, M6 phong, Lap ké hoach, ...
Cong nghiép hang khong : Dit 1i¢u ky thuat va quan 1y tai liéu k¥ thuét.
Bao vé : Chuan bi cac dic vu, M phong, Tap tran gia, ...

Ngan hang va bao hiém : Hé thong nha thuong mai, Hé thong thong tin
khach hang...

Dich vu : Phan phdi dién, Quan Iy mang vén tai, ban db hoc, ...

Thuong mai : ( Nhimg tng dung DSS vé tai chinh, ngin hang, bao
hiém).

Stic khoe : ( M6 phong, Thao tac y hoc, Quan ly bénh, dugc 1y).

Nhiing loi ich ma cong ngh¢ TOODBMS mang lai trong qué trinh xay dung

cac ung dung thong tin:

Tién ich dé phan tich va thiét ké, v6i cac khia canh thoi gian c6 hanh vi
ddng va tinh trén mot mién tng dung.

Giam gia thanh cho qué trinh thiét ké nhiing tng dung thoi gian, phat
trién, béo tri va tién hoa.

Cai tién viéc thyc thi nhitng tmg dung luu két qua.

Chuan bi mot khung linh hoat dé luu dit liéu thoi gian va mot ngdn ngit

truy van manh dé thao tac trén chiing.

2.2 Muc tiéu chung cia TOOBIS

TOOBIS nhim vao viéc phat trién mot Hé nén canh tranh dé hd trg vong doi

day du cua cac tng dung thdi gian. Myc tiéu ctia TOOBIS nhu sau:
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. Cung cAp mdt phuong phap phan tich va thiét ké thoi gian, bang viéc
mo rong va xay dung dé thich nghi voi nhimg phuong phap luan dang
tdn tai.

. M& rong churc nang chinh béng viéc dé xuat 02 OODBMS, va hd tro
ca thoi gian hiéu luc 1an thoi gian giao dich. Nhitng m& rong nay phai
twong thich voi cac chuan ODMG va céac diéu khoan ma cic chuin
SQL/3 sap dinh nghia .

. Tuan theo viéc phat trién nhirng chuan ODBMS, ¢6 mit trong cac dinh
nghia ma nhiing chuan nay chiu anh hudng.

. Lam giau thém chirc nang cia 02 OODBMS, cung cap mé hinh dit liéu
xay dung dé khoi tao va thao tac trén cac dbi tuong thoi gian.

. Tang cuong cac chuan cho ngdn nglt dinh nghia dbi tuong (Object
Definition Language - ODL).

. Mo rong chuin cho ngén ngit truy van d6i twong & mirc cao (Object
Query Language - OQL).

. Tang tinh hiéu lyc v&i cach tiép can va nhimg san pham TOOBIS
(TOODBMS va Phuong phap luin) bang viéc phat trién cac tng dung

thuc té...

TOODBMS cung cip cach thirc Iuu trit kién tric mé hinh di liéu dé tao méi

va thao tac trén cac dbi tugng thoi gian. N6 ké thira d6i tuong thoi gian cua
02 OODBMS, ngon ngtr dinh nghia thoi gian (Temporal Object Defined
Language - TODL), bang cach mé rong ODMG ODL va mé rong chuin ngdn

ngir truy van ddi tugng muc cao (OQL).

2.3 Két qua thu dwoc

Du an TOOBIS da phat trién mot Hé nén hd tro vong doi dﬁy du cua cac hé

théng thong tin thoi gian. Hé nén nay bao gom nhitng thanh phan sau :

1. Phuong phap luan thoi gian huéng ddi twong (Temporal Object
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Oriented Method - TOOM). TOOM dugc st dung trong pha phan tich
va thiét ké hé thong thong tin thoi gian. TOOM, ngoai kha nang thyc
hién viéc nam bit va mo hinh héa, con cung cap cach thuc xdy dung
mo hinh hoa bao g(‘A)m ca khia canh céu trac 1an khia canh hanh vi cua

hé thong thong tin.

. DBMS hudng d6i tugng thoi gian (TOODBMS). TOODBMS c6 thé str

dung dé dinh nghia, luu trit va truy van dit liéu thoi gian, cung cip co
sé ha tﬁng can thiét cho viéc thuc thi va thao tac cua cac hé théng thong
tin thoi gian. TOODBMS gé)m ba thanh phén phan biét dugc minh hoa
trong Hinh 2.1

TODL TODM — TOQL
\ I K interfacas 'l
store class

use TODORM

infamnation : =My
instances query
| sct fgat fdelets termporal data
creata usar tarnporal data
chssas uge TOOL
irfomation
sa TODM schama
a5 basis chssas
| TODM scherra ™~ TonLToqL
data
schema TODNM
database storad objects

Hinh 2. 1 Kién tric cia TOODBMS
Mo hinh Dir liéu Péi twong Thoi gian (Temporal Object Data Model -
TODM). M6 dun nay cung cip cac phuong tién can thiét cho viéc tao
thanh, luu trit va thuc thi cac thao tac trén nhiing ddi tuong phi thoi
gian va thoi gian: thém madi va x6a bd thong tin thoi gian, trich chon

thong tin theo giai doan thoi gian ...

Ngoén ngit Pinh nghia Dbi tugng Thoi gian (Temporal Object Define
Language - TODL). M6 dun nay cung cap mdt phuong thirc & muc cao
dé dinh nghia nhimg d6i tuong v4i dic trung thoi gian. TODL md rong
Ngon ngit Dinh nghia Péi tuong ODMG (ODL). Hon nita TODL con
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luru trir mot tir dién (meta - data), thong qua ngudi dung ma ho truy van

trén nhirng ki€u san c6 va xac dinh nhirng thudc tinh cua chung.

iii) Ngon ngit truy van Ddi tuong Thoi gian (Temporal Object Query
Language TOQL), & mirc cao ngang mirc ngdn ngit truy van dé trich
chon thong tin tir nhitng co s& dir 1iéu Thoi gian. TOQL 1a mdt mé rong
ctia ODMG ddi tuwong véi ngdn ngir truy van ( OQL), dong thoi cung
cap thém tinh hoat déng dén cac Gmg dung c6 chiéu thoi gian, tuong
thich vo1 viéc img dung ké thira ... Kién tric hé théng toan by duoc

minh hoa trong Hinh 2.2

Objecl-Cricnled DRMS
DG standard

Temporal DB
TEOL2, SOLA-T idratt

Temporal Extension of QDML

s empeoral ot mede ] CTE Y
crperal Jate medel ! T-OODEM!

s pemperal definiem and gquer Tng e sunSolaris WinN T

CIODT.. TOOL:

Temporal Methodology {(TOON

o L
Melocheli b : i i
hilhu':ﬁrl[)u-::-:ns“ Cibject Program mmg]
CRIT o I C++, 02 OODEMSE

Hinh 2. 2 Kién triic tong quan h¢ nén TOOBIS

2.4 Hé nén TOOBIS

2.4.1 Phwong phdp lugn hwéng déi twong thoi gian

2.4.1.1 Muc tiéu cia phwong phap luin

Nhitng van dé trong tdm khi xay dung phuong phap luan hudng dbi tuong la:

e Don vi thoi gian dung dé diéu khién t6 chirc vong doi ing dung
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e Ngit nghia va mién thoi gian ctia mdi thudc tinh.
e Dit liéu ndo duoc thé hién cho thich hop dé luu trit va quan 1y trong co
so dir ligu.
e Cac rang budc nao duoc dinh nghia dé dam bao viéc gan két trong qua
khu, tuong lai va hién tai cua dir liéu thoi gian.
Pay 1a nhitng van dé then chét trong viéc md rong phuong phap luan thoi
gian, v6i cac khai niém vé d6 do va trinh dién thoi gian, cac khai niém cho
viéc quan 1y lich str. Nhitng khai ni¢m nay cho phép cho md hinh hoa theo
khia canh tho1 gian cua rng dung ¢ mure khai ni€ém.
2.4.1.2 Phuwong phap huwéng doi twong
Phuong phap huéng ddi tuong co ban sir dung mot mé hinh duy nhét, duoc
phan phdi vao ba nhom: ciu tric, ham va hanh vi. Nhitng khai niém chinh cta
mo hinh, dugc st dung dé mo hinh hod hién tuong trong thuc té, cung voi

nhirg mdi quan hé nam bén dudi chung dugc cho thiy trong Hinh 2.3

instanciation

mechanism

Hinh 2. 3 Céc khai niém co ban ciia mé hinh ddi twong
Trong phan nay ching ta s& xem xét theo 2 thudc tinh 1a: Cau tric va Hanh vi.
A - Thudc tinh ciu tric
Hai khéi niém co ban ciia mé hinh, 1a ddi tuong va lop ddi tuong, duoc dua ra
tir so d6 hudng d6i twong. Muc dich chinh cia mé hinh 13 tuan theo khai niém
d6i twong tir pha phan tich cho dén pha thyc thi.
e Ddi tuong biéu dién cho mét hién tuong, mot thuc thé trong thuc té

khong gian tng dung.
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e Lop ddi tuong moé ta mdt nhoém cac ddi twong co cung dic trung vé
hanh vi va cdu truc.

e Thudc tinh 1a mdt ddc trung ciia mot 16p. Tap hop gia tri cua mot thudc
tinh dugc dinh nghia thong qua khai niém mién.

Mo ta ciu triic ctia mot 16p dbi twong diy du bang mot tip cac rang budc. Su
rang budc c6 thé duoc phan loai thanh ba pham tru :

1. Rang budc thtra ké, su phan chia cac mé hinh, su phu va sy tach roi.

2. Rang budc thudc tinh, han ché céac gia tri thudc tinh cua mot ddi tuong,
hodc nhitng giéi han cua cac thudc tinh, dinh nghia nhimg d6i tuong
lién quan hodc nhiing mién theo mot chuan nhét dinh.

3. Rang budc duy nhét, dugc dinh nghia giita mot tip cua cac thudc tinh
va mot tap cac dbi tuong.

B - Thugc tinh hanh vi

Ngoai khia canh ciu triic, mé hinh d6i tugng ciing xem xét nhitng khai niém
vé su kién va thao tic theo khia canh hanh vi cua cac hé théng thong tin &
muc khai niém.
Ba nhom sy kién dugc phan biét nhu sau: Sy kién ngoai, Su kién bén trong va
Su kién thoi gian.
e Su kién ngoai tuong tmg v6i nhimng sy kién xuat hién trong moi trudng
bén ngoai hé thdng thong tin.
e Su kién bén trong twong tng véi trang thai bén trong thay d6i hoic
tuong ung voi nhimg dap ung lai cua hé théng do bén ngoai thay doi.
e Su ki¢n thoi gian 1a mdt trang thai dac bi¢t cua déng ho do thoi gian.
Su kién ngoai g:fm lién v6i mot 16p tac nhan, trong khi tat ca cac su kién thoi
gian déu gan lién vai 16p lich biéu. Su kién bén trong duoc gin v4i nhitng 16p
d6i tuong. Hinh 2.4 tong két sy hop nhat cua cac khai niém khac nhau (Cau

truc, ham va Hanh vi).
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Arrival of an orler

Gt of siock

Stock
minager

Tl : set od unpaid crders one wedk befiore the delivery dote

' exterma] event Object class opoEtion
;; internal evert

tempora ] cvent

Actor cliss Irigger
_—

@ |E1] 2 For gach clomant in FI
Calewdar class

Hinh 2. 4 Mt lwge dd dong
2.4.1.3 M6 rong thoi gian

Mo rdng thoi gian tap trung vao trinh bay ¢ muc phan tich, nhitng khai niém
vé yéu cau quan 1y thoi gian theo khia canh ciia mot ung dung co so dir lidu.
Mo rong thoi gian cua phuong phap luan hudng d6i tuong (Temporal Object
Oriented Method - TOOM) bao gdm nhirng khia canh sau :

e Dinh nghia ctia mot hoac nhiéu lich biéu cho mét ung dung,
e Mo rong cua cac mién co s& dén cac mién thoi gian,
e Mo rong 16p ddi tuong ti cac chiéu thoi gian,
e Mo rong ciia cac rang budc ap dung trén nhitng 16p d6i tuong,
e Mo rong thoi gian cia céc su kién.
A - Dinh nghia lich biéu

[EIV-99F] noi1 réng mét lich biéu 1a mot hé théng ma tran duoc ap dung voi
cac duong thoi gian. OOM dé xudng khai niém 16p lich biéu dé dinh nghia
nhimng su kién thoi gian ctia tng dung. Trong OOM ban dau, lich Gregorian
dugc st dung & mirc ddi tuong, 16p lich biéu chi c6 mot thé hién do 1a déng

hé lich Gregorian.

[EIV-99F] mé rong dinh nghia cta 16p lich biéu dé dinh nghia bat ky tién ich
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lich biéu nao ap dung cho ung dung. Mot lich biéu duoc mo ta trong [EIV-
99F] bao gdm :

- Tén cua lich biéu,
- Gbc hay vi tri bat dau cua lich biéu,
- Mot don vi co ban (nguyén té),

- Mot trat tu liét ké ciia cac thanh t6 voi nhitng chuyén d6i don vi 16n

hon va don vi nho hon cua chung,
- Mot thao tac chuyén dich tir mot thoi diém dén mét giai doan,
- M0t thao tac chuyén doi gitta nhitng thanh t6 cta cung lich biéu do,
- Hai thao tac chuyén doi, tir dau (from) va toi dau (to) cua lich biéu
Gregorian (Hai thao tac nay dé dang cho chuyén d6i gitta nhiing lich
biéu véi nhau).
B - MG réng mién co sé téi mién thoi gian
Mién thoi gian méi duge st dung dé biéu dién thoi gian trong co s¢ dit liéu
bao gdm co ba kiéu: thoi diém (Instant), giai doan (Period) va khoang
(Interval).
e Mot thoi diém trinh bay mot diém trén duong thoi gian.
e Mot thoi ky hay giai doan trinh bay sb lugng ctia thoi gian giita hai thoi
diem.
e Mot khoang, 1a mot s6 luong khong bi han ché cua thoi gian.
M3di thé hién cta ba kiéu nay duogc biéu thi trong mgt don thé cua mot lich
biéu. Nhitng mién thoi gian chung bao gém: (INSTANT<calendar,granule>,
PERIOD<calendar,granule> va INTERVAL<calendar, granule>).
Céc kiéu co dién: ngay thang, thoi gian va ngay thang, thoi gian dugc tim
thay trong DBMSs ¢6 dién. Con INSTANT-A<calendar, granule>, PERIOD-

A<calendar, granule> dugc st dung dé chi mién thoi gian tuyét doi. Mién
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thoi gian twong dbi dwoc trinh bay boi: INSTANT-R<calendar, granule> va
PERIOD-R<calendar, granule>.

C - Mo réng I6p déi twong ti cdc chiéu thoi gian

Trong muc ndy lun vin sé& trinh bay cac chiéu thoi gian duge mé rong trong
16p d6i twong bao gdm: Lop thong thudng va 16p thoi gian

Lép thong thwong

Mot 16p thong thuong khong hd tro thoi gian 13 mot 16p khong co yéu cau vé
quéan 1y thoi gian. Sau day 1a cac thuodc tinh 16p thong thudng khong hd tro
quan ly mat thoi gian

e Mot thudc tinh ctia mét 16p thong thudng cé thé 1a mot quan hé t6i 16p
khac hodc mot thudc tinh khéc, né duoc dinh nghia trong 16p d6i tuong.

e Mot rang budc dinh nghia cho mot 16p thong thuong co thé 1a mot rang
budc thudc tinh hodc mét rang budc thira ké, no dugc md ta trong 16p
db6i tuong.

e Phuong thitc cia mot 16p thong thuong co thé 1a nhiing truy van hodc
nhitng thao tic co ban, chung c6 thé dugc ap dung & mirc ddi tuong
hoac muc 16p. Nhirng kiéu thao tac co ban nhu tao mdi, cap nhat, xoa
hoac huy bdé.

Su kién bén trong ¢6 thé duoc dinh nghia trong 16p thong thudng.

Lop thoi gian

Mot 16p thoi gian 1a mot 16p voi yéu cau quan 1y vé mat thoi gian. Lop thoi
gian cho phép quan 1y toan ven thoi gian hi€u luc va/hodc quéan 1y thoi gian
giao dich trong dinh nghia 16p.

Trang thai ctua doi tuong 1a mot tap gia tri & mot thoi diém da cho cua truc
thoi gian. Mot trang thai c6 lién quan dén mot nhin thoi gian nhat dinh. Theo
[EIV-99F] thi:

e Trang thai goi 1a hi€u luc khi n6 c6 li€én quan dén thoi gian hi¢u lyc.
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e Trang thai goi 13 co s& dir liéu khi n6 lién quan dén thdi gian giao dich.

e Trang thai thoi gian phttc hop 1a hi€u lyc trén thoi gian giao dich cua

no.

Trong so d6 hudng ddi twong, co it nhat mot thudce tinh khong bao gid thay

d6i, n6 dung dé nhan biét dbi tuong. Nhu vay, mot 16p thoi gian 1a mot su

bién d6i theo thoi gian ctia mot 16p thong thuong. Mbi lién két gitta mot 16p

tho1 gian va 16p thong thuong cua né dugc goi mot <<temporal variation>>.

Vi du, Hinh 2.5 miéu td mot nhan vién c6 hai gia tri bién ddi theo thoi gian :

tién lwong va tinh trang gia dinh

Employes |
|

Salary

Family status

Snapshot class

Temporal class

temporal variation

Hinh 2. 5 Cac 1op thoi gian
Viéc két hop c6 thé co trong 16p thoi gian dugc tong két trong Bang 2.1

Béang 2. 1 Pinh nghia quén ly thoi gian trong mét 16p thoi gian

Thoi gian giao dich

Thong thuong

Trang thdi

Lich sw

Thong
thuong

Khong quan Iy thoi gian
(Lop thong thuong)

Trang thdi CSDL cudi
cung ciia mot doi tuwong

Lich s CSDL ciia mot
déi twong

Trang
thai

Trang thai cudi cung cua
mot doi twong voi thoi
gian hiéu lyc cua no

Trang thai bitemporal

cua mot doi tuwong

Lich sit CSDL cua mot
doi twong va trang thdi
hiéu luc cua no

Thoi gian hi¢u lyc

Lich
s

Lich sw hiéu lwc cua mot
doi twong

Lich sw hiéu lwc cia mot
doi twong va trang thdi
CSDL cuéi ciing ciia né

Lich su bitemporal cua
mot doi tuwong

Dé phu hop véi thong tin can duge khoi phuc, nhitng dic trung cia mdi chiéu

thoi gian can quan 1y phai dugc dinh nghia mot cach phu hop.
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e Pinh nghia thoi gian hiéu hre. Néu thoi gian hiéu luc duoc yéu cau,

thi méot s6 dic trung cta né phai duoc xac dinh nhu sau:
- Thoi gian hiéu luc trén don vi nao? (1a thoi diém hodc giai doan),
- Pon vi nguyén té va lich biéu cua thoi gian hiéu luc,
- Kiéu quan 1y ( trang thai hoic lich str),
- Tinh diy dt cua lich sir (ddy du hodc bo phan).
e Dinh nghia thoi gian giao dich. Néu thoi gian giao dich dugc yéu cau,
thi kiéu quan 1y (trang thai hodc lich sir) phai dugc xéac dinh.
D - Mé réng rang budc dp dung I6p doi twong tdi chiéu thoi gian
Pinh nghia khung dé phan loai rang budc
1. Trong OODBMS hoat dong nhu [ODE], rang budc dugc phan vao hai
nhém: cac rang budc intra — object va cac rang budc inter - object.
e Rang budc intra - object dugce dinh nghia cuc bd dén mot ddi tuong va
c¢6 thé duoc kiém tra vao cudi mdi phuong thirc thyc hién.
e Rang budc inter - object st dung mdt s6 d6i twong, nod phai dugc kiém
tra vao cudi cua giao dich co s¢ dir lidu.
2. Sy phan loai thir hai tir mién co s& dit liéu thoi gian va nhom céc rang budc

vao hai pham tru : cac rang budc intra - time va cac rang buQc inter - time.

e Rang budc intra - time tiy thudc vao thoi diém t. Mbi thoi diém t can
phai thoa man cac rang budc, twong tng véi cac chiéu thoi gian sau day
intra - VT, intra - TT va intra - Bi.

e Rang budc inter - time dugce dinh nghia boi cach dung thong tin san co
hodc hiéu luc & nhitng thoi diém khac nhau. Mdi thoi diém can phai
thoa man cac rang budc, tuong tng voi chiéu thoi gian xem xét : inter -
VT, inter - TT va inter - Bi.

E - Mo rong thoi gian cua sw kién
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Su ki¢n 1a khai niém dugc st dung trong OOM dé dinh nghia tinh dong cua
ung dung. Ba loai su kién duoc [EIV-99F] dinh nghia nhu sau :
Sw kign ngoai mo hinh hoa thé hién ciia mot thong bao bdi mot tac nhan. Sy

kién ngoai dugc phan loai vao ba nhom dya trén tinh hi¢u lyc cua chung :

e Su kién “DPung luc” 1a sy kién c6 thoi gian hi¢u luc thé hién tai thoi

gian hi¢n tai.

e Su kién “Tién nghiém ” 1a su kién c6 mot thoi gian hi€u lyc trong tuong

lai (cho phép xuc tién cac hoat dong trudce khi diéu do thuc su xay ra).
e Sy kién “Hau nghiém ” 1a su kién c6 thoi gian hi€u luc trong qué khir.

Sw kién bén trong dugc xem nhu mot su thay doi trang thai can ghi nhé vé
mét ddi tuong. Thoi gian hi¢u lyc cua mdt su kién bén trong dugc han ché
trong TOOM dén “ Su kién diing liic ”.

Mot su ki¢n dua vao su thay doi trang thai cua mot doi tuong duogc goi sw
ki¢n ciia doi twong. Vi du, néu mot nhan vién d3 ting thém tién luong cla
anh éy bon 1an trong ba nam trudc, thi ban nhan vién dugc thong bao. Su kién
nay duogc goi su kién lich str.

Sw kién thoi gian 12 mdt trang thai dac biét cuia viéc ghi nhén thoi gian. Ba
kiéu su kién thoi gian dugc dinh nghia nhu sau: su kién c¢6 chu ky, su ki¢n

3

tuyét d6i va su kién tuong dbi. Vi du, “ moi 25 thang 12 hang nam” 1a mot su
kién co chu ky, “ 25/12/1996 ” 1a mot su kién tuyét doi, va « I thang sau khi
hét han cia tién vay ”1a mot su kién tuong dbi.

2.4.1.4 Két luan vé phwong phap ludn TOOBIS

Phuong phap luan TOOBIS hd trg khia canh thoi gian ctia cac ing dung co so
dir liéu va hd tro twong ung cac dic ta khai niém dén TOOBIS - TOODBMS
v61 ngon nglr dinh nghia TODL cua no.

Mé rong thoi gian gidi han theo cdc huong [EIV-99F] :

e Phép do thoi gian thong qua viéc dinh nghia lich biéu,
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e Trinh dién thoi gian thong qua nhitng mién thodi gian moi,
e Hinh thic hoéa thot gian, luu trir trong lich st cia dit li¢u vai 16p thoi
gian va cac lién két méi ctia no,
e Dinh nghia sy toan ven cua dir li€u thoi gian voi viée mé rong cac rang
budc tinh.
2.4.2 H¢ quan tri co sé dir ligu thoi gian hwéng doi twong
TOODBMS gbm c¢6 ba mé dun, bao gom:
e MO hinh dir liéu ddi tugng thoi gian (TODM)
e Ngbn ngir dinh nghia ddi trong thoi gian (TODL)
e Ngbn ngir truy van ddi tuong thoi gian (TOQL)
Trong phan nay luan vin s& trinh bay hai phan 1a4 TODM va TODL, riéng

TOQL luan van sé& trinh bay chi tiét voi cac vi du minh hoa rd rang trong

chuong 4.
2.4.2.1 Mo hinh dir liéu ddi twong thoi gian (TODM)

TODM 13 mdt md rong ctia M6 hinh dir liéu dbi twong (ODM) caia ODMG
ma cic hé quan tri co s¢ dit lidu hudng déi twong (OODBMS) dugc xdy
dyng. TODM tap trung cho viéc chuyén d6i gitta cic OODBMS.

Trudc khi gidi thi¢u dir li€u thoi gian trong khai niém hudng doi tuong, luan
van s& trinh bay mo hinh dit liéu ddi tuong thoi gian TODM. Sau d6, luan vin
s& trinh bay cac ciu truc va giao dién dugc sir dung dé biéu dién dit licu thoi
gian.

A - M6 hinh va thao tdac thoi gian

TODM dya vao mot mo hinh thoi gian gan chuan va ¢ dién. N6 1a mot cau
trac tuyén tinh va thoi gian dugc sip xép thong ké trong dinh nghia, sir dung
thao tac “inferior to”. Truc thoi gian c6 thé dugc chia thanh mét s hitu han

cac doan nho goi 1a nhitng nguyén td. Nguyén t6 nho nhat dugc goi 1a
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chronon va kich thudc cta né 1a don vi nho nhit dung dé thuc thi khi xir 1y dix
liéu. Thoi gian trén s6 lugng thyuc thé duoc [EIV-99F] dinh nghia nhu sau:

e Mot thoi diém 13 mot diém thoi gian trén tryc thoi gian.

e Mot thoi ky (giai doan) 1a mot luong thoi gian giita hai thoi diém

e Mot khoang 1a mot lugng thoi gian véi mot thudc tinh do dai thoi gian,

nhung khong cé nhitng ranh gidi xac dinh nhu giai doan.

TODM cung cap hay hd tro day du cho lich Gregorian chuan véi nhiing
nguyén to chuan cua nd - nam, thang, ngdy, gio, phat va gidy - ciing nhu
chuan bi c4c lich bicu hd tro.
B - Di¥ ligu thoi gian bén trong doi twong
Co s& ban dau 1a ddi tuong v6i dinh danh duy nhat (OID) khong thay doi.
Trang thai cua né dugc dinh nghia béi nhitng gid tr1 mang nhirng thudc tinh
tuong minh va hanh vi cua né dugce dinh nghia bédi mdt tip céac thao tac.
Nhitng ddi twong 1a nhitng thyc thé véi cac gia tri, va nd co thé tién trién
trong ca thoi gian. TODM duoc thiét ké dé luu trir nhitng tién héa nhu vay
thong qua thoi gian hiéu lyc va/hodac thoi gian giao dich.

Ohject

—|—3 Timestamp
— Instant
— []\..'I.il"d
—— Temporal Element
[{H Temporal Object
—— WValid Time Ohject
—— Transaction Time Ohject
—— Bitemporal Object
[ Temporal Attribute
— Walid Time Attribute
—— Transaction Time Attribute
— Bitemporal Attribute
+—fF  Temporal Relationship...
] Temporal Literal...

Hinh 2. 6 Mé rong dén kiéu phan cip cia ODMG
Hinh 2.6 miéu ta mot phan viéc mo rong thir bac cia kiéu ma dugc ODMG
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gidi thiéu boi TODM.
Hinh 2.7 minh hoa su khac nhau gitra ddi tuong thoi gian thé hién thudc tinh

va doi tuong.

Snapshot object
! L]

/TN N

Non=temporal attribute; semevaloe

Temporal T -
- ¥ Ly T
attribute 1: e N R
- L -'"-'-:"
',.:":'_:I' l'-f__:'J -."_,:’fﬂ
L T, - -
|;f' e l-____f"'
Eemporal evoltion v
Tempaoral
attribute 2: ,i_’f‘ jf# ,-’.'-ﬂ e g P {;
|'|.~ 7 Lt e s " N = T
T e e .
] [l ] temporal evolution
[ [ e o ,_f;r
- -~ e
el svohdion ';.x ,.-(
'\. |
) 4 )
Yarlani

Hinh 2. 7 Céc tinh chit thé hién thoi gian va cac ddi twong thoi gian
TODM giéi thi€éu mot loai quan hé maoi: mbi quan hé trang thai. Mdt mbi

quan hé trang thai khong chi vé phia Mot ddi twong, ma 1a vé phia Mot trang

thai dac biét ciia Mot ddi tuong thoi gian. Trong trudong hop nay, OID cia d6i
tugng dich khong di dé mo hinh hoa mbi quan hé trang thai. Thay vao do,
mot OID Thoi gian (TOID) cua nhin thoi gian ddi tuong dich lién quan dén
mot trong sb nhirng trang thai ctia no6 - dugc sir dung, cho phép lua chon chinh

xéc trang thai ca ddi twong thoi gian kéo theo trong trang thai mdi quan hé.

Hinh 2.8. Minh hoa nhiing quan hé va trang théi truyén thong.
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Ol B

[ T W

Ol D+ TOID(h)

| D
c

temporal object

Hinh 2. 8 Cac quan hé va cac quan hé trang thai

2.4.2.2 Ngon ngir dinh nghia d6i twong thoi gian (TODL)
Ngbén ngir dinh nghia dbi twong thoi gian (TODL) 1 mdt ngdn ngit cho phép
nguoi dung dinh nghia thém cac giao dién thoi gian. TODL ngang hang véi
nhitng khai niém ODL cua ODMG [EIV-99F] :
e TODL hd tro tt ca ngit nghia xdy dung mo hinh hoéa dit liéu bén dudi .
e TODL la mot ngon ngit dinh nghia cho cac dic ta ddi tugng.
e TODL la mot ngon ngir 1ap trinh doc lap.
TODL lién quan dén dinh nghia cac thudc tinh giao dién va thé hién cho ddi
tuong thoi gian. TODL cho phép dinh nghia dit li¢u thoi gian trén cé thudc
tinh thé hién 13n muac doi tuong, trong khi chinh né dugc hd trg béi TODM.
Hinh 2.9 minh hoa ciu trac bd xt Iy TODL.

Nguyén Thi Héi — Céng nghé théng tin 2004



Trang - 32 -

TODL procsssor

Symtax

analysis

Lexical
analysis

C++
genaration

File with
To0L
declarations

C++ hadar fila

o2import |7
Y

C++ headar Auto-
for the 02 generated
systam code files

02 System

~

Hinh 2. 9 Kién tric bj xir Iy TODL
2.5 Két luan chuwong 2

Trong chuong 2, luin vin dd di vao phan tich chi tiét vé& co so dir liéu thoi
gian huéng ddi tuong trong cac hé thdng thong tin - TOOBIS. Trong d6 trinh
bay chi tiét vé phuong phap luan TOOBIS va Hé quan tri TOODBMS.

e Phuong phap luan TOOBIS hd trg nhitng ngudi phan tich mé ta nhiing
khia canh thoi gian cua cac ing dung co s& dit liéu va hd tro twong tng
cac dic ta khai niém dén TOOBIS - TOODBMS voi ngon ngit dinh
nghia TODL.

e H¢ quan tri TOODBMS véi ba mé dun TODL, TODM va TOQL.
Chuong 2 da trinh bay hai mé6 dun TODM va TODL, v61 mé rong dir
lidu thoi gian va ngdn ngir dinh nghia méi, hd tro day du cac tinh ning
danh cho cac tmg dung quan 1y co s liéu c6 yéu td thoi gian theo

phuong thirc hudng ddi tuong.

Chuong 3 s gidi thiéu mot dai sb thoi gian 1a co so toan hoc cho viée xur ly

d6i v6i co so dir lidu thoi gian theo phuong thic hudng ddi tuong.
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CHUONG 3 - CO SO TOAN HQC CHO XU LY CO SO DU

LIEU HUONG DPOI TUQNG THOI GIAN

Gioi thiéu

Mo hinh dir liéu huéng d6i tugng c6 nhidu wu diém véi cac tinh chat nhu ké
thira, dinh danh d6i tuong, dong kin, dong goi thong tin, da hinh, cac ky thuat
kiéu/16p... cho phép cac thuc thé trong thé gidi thuc dugec mo hinh hod truc
tiép, thé hién day du dé phat trién hé thong va mo hinh hoa dit liéu. Khung
nhin cia mdt CSDL hudng dbi tuong co thé duoc trinh bay bdi mdt mang cac
16p ddi twong dugc két ndi trong bang céac kicu két hop khac nhau. Cac khung
nhin mé rong cta ching gidng nhu mdt mang cia cac thé hién 16p ddi tuong

dugc két nd1 trong bdi cac the hién cua cac kiéu két noi.

Mot huéng di chinh cho dai sé TA 1a cac hd trg ciia nd cho xir Iy va dic ta
dua trén mau (hodc dya trén dd thi). Trong mot dac ta truy van duya mau, mot
truy van co6 thé giai quyét hinh thirc hoa mét 16p ddi tuong don hay céc 16p
d6i tuong phuc c6 céu tric tuyén tinh, cdy hodc mang luéi (vi du chung cé
chtra cac vong 1dp). Cac nhanh ciia mét cay hodc mot mang cod thé duoc gan
nhan 13 cidc nhanh AND hodc OR phu thudc vao ngit nghia cua truy van. Uu
diém cua céc toan tir dai s6 tudng minh duoc gidi thiéu trong hudng nay 1a:

e Chung tuong thich véi cac ciu triic ngdn ngit muc cao, dé dang cho kha

nang thiét 14p ciing nhu anh xa gitta chung v4i nhau.

e Chung c6 thé duoc thuc thi truc tiép véi hiéu suit cao hon viée st dung
mot s6 cac toan tr khac dé biéu dién va thuc thi cac ngir nghia giéng
nhau.

Pai s6 TA dugc luan vin trinh bay trong chuong 3 nay voi cac ndi dung da

duoc chip nhan trong [SSH-98] . N6 ¢6 céc dic trung riéng nhu sau :

e Sur dung mot so do dua trén cadc mau thay vi mot so d6 dya vao bang
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cac thudc tinh da stir dung trong dai s6 quan h¢ va cdc moé rong thoi gian
cua no.

e Cic toan tir dai so thao tac trén mot hodc hai tip cac mau dong nhat
hoac khong dong nhat cua cac két hop doi tuong dé sinh ra mét tap céc

mau c6 thé duge xtr 1y sau nay bang cac toan tir khac.

e Truc tiép hd trg viéc xur 1y ngit nghia cac phi két hop, cac quan hé phi
thoi gian, va nglt nghia cic nhanh AND/OR. N6 duy tri két hop gitta
cac d6i tuong trong viéc duyét cac duong dan khac nhau cua qua trinh
xtt Iy truy van thoi gian.

Trong chuong nay, luan vin trinh bay vé mo hinh hoa ddi twong va hinh thirc
hoa truy véan thoi gian, dai s6 két hop thoi gian, viéc thiét ké ngon ngir thoi

gian va phan tich dai sé.
3.1 M6 hinh héa d6i twong thoi gian va hinh thirc héa truy van
3.1.1 Dit liéu thoi gian

Su khac biét gitta CSDL phi thoi gian va CSDL thoi gian chinh 1a cac su kié¢n,

cac su kién thoi gian va viéc ghi nhan céac sy ki¢n do theo mot qua trinh.

C6 3 sy kién thoi gian tiéu biéu trén cac ddi tuong d6 1a: update, delete, va
insert (cdp nhdt, xod va chén). Trién khai cia mot thé hién trén duoc xem nhu
1a phién ban lich sir ctia cac thé hién va dugc goi 1a temporal instances (cdc
thé hién thoi gian).

Trién khai ctia mot thé hién duoc trinh bay biang mot diy cac thé hién thoi
gian. Cac thé hién thoi gian duogc sip xép theo thir tu thoi gian, con goi 14 truc

thot gian hay duong thoi gian (time-line).

Trong chuong nay luan van trinh bay thoi gian hiéu luc dé mo ta cac toan tir
dai s6. Khoang hiéu luc ctia mot thé hién thoi gian duge mod ta bang thoi gian
bat dau zs va thoi gian két thiic fe. Néu mot thé hién trinh dién mot sd thong

tin hién thoi thi khi d6 c6 thé thay quan hé: ts = te = now, trong d6 now mé ta
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mot gia tri dac biét cho biét thong tin d6 & trang thai hién thoi.
3.1.2 Biéu dién dé thi ciia TOODB

Mot trinh dién d6 thi cia mét CSDL huong doi tuong dac ta mbi quan h¢ gitra
cac dbi tuong dir liéu thoi gian bang céc lién két két hop tudng minh [SSH-
98]. Trong mot mo hinh dir licu dya trén dd thi - graphbased data model, nhu
OSAM#*/T [SSH-98] , mot CSDL thoi gian huéng ddi tugng duogc trinh bay
trong hai dd thi: Schema Graph (SG - Db thi lugc d6) va Temporal Object
Graph (TOG - D6 thi d6i twong thoi gian ) trong d6 cac do thi trinh bay twong
g véi CSDL téng quat va CSDL mé rong.

3.1.2.1 P thij lrge do

Trong mot do thi luge dd - Schema Graph (SG), [SSH-98] mot CSDL duoc
nhin nhan nhu mét tap cac 16p d6i tuong thong qua cac kiéu két hop khac

nhau .

Vi du SG ctia mot CSDL cong ty dugc trinh bay trong hinh 3.1.
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Hinh 3. 1 Do thi lwgc dd ciia mot CSDL cong ty

Céc hinh chit nhat biéu dién céc 16p thuc thé - entity classes, va cac hinh tron

biéu dién céac thudc tinh dugc dinh nghia trén cac 16p mién — domain classes.

Céc canh trong SG trinh bay cac két hop giita cac 16p d6i twong. Miii tén hai

dau ky hiéu céc lién két tong quat hod - generalization va cac dinh don gian

1a ky hiéu cac lién két gop — aggregation gitta cac 16p d6i twong. Tt ca cac

lién két gop - aggregation déu dit tén nhung tén cta chiung khong dua ra theo
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thtr tu.
3.1.2.2 To chirc dir liéu thoi gian va do thi ddi twong thoi gian

Viéc moé rong cua mot CSDL thoi gian co thé duge trinh boi mét - Temporal
Object Graph (TOG). Trong mot TOG, cac canh biéu dién cac thé hién thoi
gian. Cac két hop giita chung duoc biéu dién bang cac lién két trong. Trong
mot TOG, [SSH-98] mot CSDL dugc xem nhu 1a mot tdp cua cac thé hién
thoi gian da duoc két ndi trong thong qua cac lién két két hop phi kiéu. Mot
thé hién thoi gian trong mot TOG co thé duoc dinh danh béng mot TIID, no
duoc hinh thic hoa béng mot chudi cac su kién lién tiép cua mot nhan thoi

gian va mot I1D.

Céc bd nhan thoi gian - Timestamping [SSH-98] va cac nhan thoi gian thudc
tinh — Attribute timestamping [SSH-98] dugc dung trong viéc m¢ rong thoi
gian dén mot mo hinh dir liéu quan hé. Viéc trién khai cta cac thé hién ddi
tugng, cac quan hé thoi gian cta chung trong moét CSDL huéng ddi tuong c6
thé dugc ghi lai bang viéc dung hai phuong thic chita nhan thoi gian la:
instance timestamping va attribute timestamping. Mot khai trién cia mot thé
hién, chira ca dir liéu mé ta va cac tham chiéu két hop, dugc ghi lai trong
duong thoi gian chung. Céc to chire dit liéu thoi gian dya trén hai phuong
thirc nhin thoi gian duoc trinh bay bang phuong phap db thi voi TOG va cac
bang trong hinh 3.2.

Céc truc thoi gian da chiéu cua mot thé hién trong thudc tinh phwong thirc
nhan thoi gian c6 thé dugce chuyén doi thanh duong thoi gian don bang cac

thao tac time-alignment [SSH-98].
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[, n] enl (B 5 [25.m] enl =
J{fr/t-..u 9, 15] en2 08 [%,24] en2 Al
|u| [0 [16,n] en? DB [25.n] en2 -
an2 i :
/l IREITL 9.2 Time Dept Eng.
/ o 2 d1 -
'l lll '
]:LLJm:{.r l\\'"j [3. 8] dl  enl
Dept (9,24] dl  enl, en?
[25.n] Al -
I'“x_r:\. 1
Apecialty

Hinh 3. 2 Thudc tinh nhin thoi gian trong té chirc dir liéu thoi gian

T'-N.'j'll ||\\., Time  Eng. Specialty  Dept
s 10241 341102, (3. 5] enl  OS i
’ [&, 24] enl DE dl
[25,m] enl DB -
[9. 15] en2 05 di
[16.24] en? DB di
[25.n] en? [} §] =
Time Dept Eng.
[0, 2] dl -
13, 8] d1  enl
Ty 9,241 dl  enl,en?
on_s/ [25.n] dI -

Hinh 3. 3 Thé hién nhén thoi gian trong té chirc dir liéu thoi gian
Hinh 3.4 Trinh bay TOG trong phuong phap thudc tinh thoi gian.

3.1.2.3 Hinh thirc hoa truy van thoi gian dua miu
Két hop véi cac mé hinh dir liéu thoi gian hudng dbi trong, mot sé ngdn ngir
truy van thoi gian da duoc thiét ké bang viéc két hop cac cdu trac thoi gian
vao mot s6 ngdn ngi truy van phi thoi gian dang ton tai. Ching c6 thé duoc
phan chia thanh mot s nhém nhu [SSH-98] noéi téi mot sé ngdn ngi:
SQL/Quelbased (vi du: TOOSQL), PL-based (Vi du: OODAPLEX), va
association-based (Vi du: OQL/T) . Cac ngdn ngit thoi gian c6 3 thanh phan
truy van co ban:

- Céc dac ta thoi gian

- Céc diéu kién lya chon dit liéu

- Cac thao tac vo1 CSDL
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Hinh 3. 4 D6 thi doi twong thoi gian
Uu diém cua hinh thirc hoa truy van nay 1a don gian trong viéc xac dinh cac
truy van phirc tap ma ching bao ham cac 16p phirc [SSH-98]. MAu cta cac két
hop d6i tuong thdi gian c6 thé duge dic ta bang mot bicu thic dai sd thoi
gian c6 chira cac 10p d6i twong va cac toan tir dai s6 ma chung da duoc két

noi trong mdt cau truc tuyén tinh, cdy hodac mang luoi.

Vi du QI: Tim tit ca cac trinh do cua cac k§ su nhitng ngudi da tham gia
trong cac du an khi dang 1am tai phong ban c6 sé hiéu phong ban dept no =
“1” trong thoi gian T [15, 30]. Biéu thirc twong tmg cia OQL/ T la:

CONTEXT Engineer AND (* Work On * Project, * Dept)
WHEN T [15, 30]

WHERE Dept.dept no = "“1”

RETRIEVE Engineer.degree

Mot truy van c6 thé duoc trinh bay bang mot Query Graph (QG). Mét QG 1a
mot do thi con ctia SG nhu trinh bay trong Hinh 3.4 va trinh dién ngit nghia
truy van gilta cac thuc thé/cac 16p mién (entity/domain classes) duoc dic ta

trong truy van.

’__.-'"/I Work_(n l—H| Project |

legree ;
l‘_L\LL -

@—_ Eng ineer |Q‘;N|5

dept_no

N —0

Hinh 3. 5 D6 thi truy vén ciia Q1
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3.2 Pai s6 két hop thoi gian

Cac toan tir cua dai s6 TA thao tac trén cac miu cua cac két hop ddi tuong
thoi gian dé sinh ra cac mau. [SSH-98] dinh nghia céc toan tir dai s6 TA dua
trén 1y thuyét tap hop véi phép giao, phép hop, phép trir thoi gian trén tip cac
thanh vién. Tuong tu, cac toan tir dai s6 - TA nhu T-Join, T-OJoin, va T-
Divide (xem phan 3.2.5.2), st dung cic ngit nghia trong tng nhu cic toan tir
quan hé cho céac thao tac trén cac mau thoi gian cia cac két hop doi tuong
(xem phan 3.2.2).

3.2.1 Cdc méu két hop thoi gian nguyén thuy

Trong viéc xir 1y truy van dwa mau, mot mau két hop phirc tap c6 thé dugc
phan tich dya vao mét tip cac mau co so va cac biéu dién dai s6 tuong tng cd
thé duoc thao tac sau d6 béng céc toan tur dai sb. Trong Hinh 3.6, céac két ndi
két hop thoi gian dugc trinh bay bang cac mili tén lién nét. Néu hai thé hién
d6i tuong thoi gian khong dugc két hop trong mot sd khoang thoi gian, mot
két ndi bu (duoc ky hiéu bang miii tén cham chdm) duogc vé giita chiing. Néu
mot truy van tudng minh yéu cau cac thé hién dbi twong thi nd khéng dugc

két hop véi cac cai khac.

. || bl | 2
|||_|.| - | Il |/L'l.—~—___u__1|||||

(132 ufﬂf ;*“ ) L{;”{.,;"; x;{,.:\\
I '“l" 3\: 2 In-Tq-"I " |' : ]I
NGk S -

II 1.nJ II ‘,.f "\“_J_/' I\\_/
‘l JI [13.20) Work _Un Project

Y i
b L
\_/ Engineer

Hinh 3. 6 Minh hoa lién két két hop thoi gian
Nim mau nguyén thuy duge md ta trong TOG trinh bay trong Hinh 3.6.
1. Mdu thoi gian bén trong (Temporal Inner Pattern- TIP) 13 mot vecto
don trong mot TOG, biéu dién mot thé hién thoi gian, c6 ky hi¢u la:
{[tot.]a;}
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2. Mau két néi thoi gian trong (Temporal Interpattern-TI) 1a mot két ndi

giita 2 thé hién thoi gian dugc két ndi trong, c6 ky hiéu 1a: {[t_.t.Ja,b i

3. Mau két hop bii thoi gian (Temporal Complement Pattern- TCP) md ta
mot quan hé phi két hop giita hai TIP, ¢6 ky higu 1a {[t.,t.]C(ab,)} .

4. Mau két néi thoi gian trong gidn tiép (Temporal Derived Interpattern-
TDP) dic ta két hop cia hai vecto khong lién ké, chung dugc két nbi
thong qua mot duong dan cia cac TI, c6 ky hiéu la {[t,.t.]D(a;b))}. No
ky hiéu hai thé hién duoc két hop khong truc tiép véi cac céi khac.

5. Mdu két noi trong bu thoi gian gidn tiép (Temporal Derived
Complement Pattern- TDCP) ky hiéu la: {[t,.t.]DC(a,c,)}. M0 ta phi két
hop giita hai vecto khong lién ké dugc két ndi thong qua mot duong
dan chira it nhat mot TCP.

Cac miu nguyén thuy duoc trinh bay kiéu d6 thi v6i tinh chat dai sb trong
Hinh 3.7. Cac mau két hop phirc c6 thé duoc trinh bay dai s6 bang mot tap
cac mau két hop thoi gian nguyén thuy, duoc minh hoa trong Hinh 3.8

3.2.2 Thé hién mdu thoi gian va tdp méu thoi gian

Pai s6 TA dua ra mot dic ta truy van bang mot mau day du cac 16p ddi tuong
va mot dic ta khoang thoi gian (time-interval). TPI ¢6 thé dugc biéu dién kiéu
dai s6 nhu mot tap cta cac mau két hop thoi gian nguyén thuy nhu da trinh
bay ¢ muc 3.2.1.
Mot tip mau thoi gian -Temporal Pattern Set (TPS) 1a mot tap cua tat ca cac
TPI thoa mén dic ta mau day da va khoang thoi gian ctia mot truy van. Do do,
TPS 12 mot dd thi con caa TOG. Mot TPS 1a mét tap clia cac tdp mau két hop
thoi gian nguyén thuy (cac TPI). Diéu nay dugc trinh bay trong Hinh 3.10.
Céc toan tir dai s& TA thuc hién trén mot hodc hai TPS dé sinh ra mot TPS.

e Mot TPS dugc coi 1a dong nhdt néu tit ca cac TPI ciia nd déu co6 mau

hoan toan giong nhau.
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e Mot TPS 14 khéng dong nhdt néu co ton tai mot sé TPI ma khong cé
mau hoan toan gidng nhau. Mot TPS khong dong nhét c6 thé 1a két qua
tir mot thao tic dai s gitra hai TPS khong co kha niang két hop

(nonunion-compatible).
3.2.3 So sanh khodang thoi gian

Céc TPI biéu dién cac mau két hop, chiing ¢ hiéu luc trong cac khoang thoi
gian khac nhau. Do d6, dai s TA can phai thao tac trén cac khoang thoi gian
cling nhu trén cac miu két hop dé thoa mén cic ngit nghia truy van khac
nhau. Y nghia so sanh khoang c6 thé dugc dic ta trong cic gidi han ciia cac tir

khoa trong mQt ngdn ngit truy van ¢ muc cao (xem muc 3.3.1).

Pai s6 - TA trinh bay cac so sanh khoang khac nhau bang viéc so sanh cac
thoi diém bat dau va thoi diém két thic cua hai khoang, nod ¢6 thé dugc dinh
danh bang hai ham thoi gian twong Gmg 13 s( ) va e( ). Vi du: “e(T1) < s(72)”
bicu dién “ thoi diém két thiic ciia T1 nho hon thoi diém bat dau cia 727; va
“s(T1) = s(T2) "~ e(T1) > e(T2)” biéu dién “T1 chira T2 tir lac bat dau va tiép
tuc sau do cho dén két thac 72 .”

enl enl w

T012) ¢ [12)enl Ty —e  [012]enlwl enl wi
s (320 ent Tisa0) s (32 ety TEAITTTEI0 (1320 Clentw)
—_ :"I|2]1|||.;_-|;]| —_ enl wl [21.0] enlwl [T21,n] *—-——* [21,n] Clenlw2)
i () (3)
'I'||:-.J§IIII’H\EI..II_ [0,12] Dienlpl) o wenl pil ) )
'|'||a.:c:-'|'lgf!"""‘x._,£” 115,201 Déenlgil I|I.1.1c-|¢:l_k-~_ :I' [13.20) DClenlpml)
'I'IEI.|||L."’IH_H\‘~~_-;II [21.n] Dienlpil) [2la] &~ [2Ln] DCenlpil)
(4 {5)

Hinh 3. 7 Cac miu két hop thoi gian nguyén thiy

<l

cl dl A al bl 42
L . 02 b2 T d2 . ,’\\ -
al hl__~ - - ] g
- H'"\“‘x > a? b
— ~ T
Tl 12] 175,24) I15.3]
o2 ]alkl, [CO12]hTel, {5241 Ma2b2), [5,24]b2e], | 5,24 1 C{c1d2) 33 [alkl, [3,3]a2k],
[, 12]e1dl, [1,12]hlel } |3,24|b2e1, | 5,24 ]e1d2} 13,31 R1d2), [3,3]|h1e2}

Hinh 3. 8 Cac miu két hop thoi gian phire tap
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Hinh 3. 9 Cac TPI va m¢t TPS
3.2.4 Ky hiéu
Céac ky hiéu duoc dung trong biéu dién cac toan tir dai s6 TA (Bang 3.1).
Riéng hop khoang (interval-union ) (u,) duoc ding dé gop - coalesce hai
khoang chong nhau hay cac khoang lién ké khi cac miu két hop cua chung
duoc dinh danh.
Vi du: Pua ra hai khoang lién ké véi dir liéu duoc xac dinh nhu : {{[1,5]enl},
{[6, n]enl}} hoic hai khoang chéng nhau véi dit liéu xac dinh nhu: {{[5,
91d1}, {[7, 25]d1}}, chang c6 thé dugc két hop twong tng thanh: {{[I,
nlenl}} va {{[5, 25]d1}}.
3.2.5 Toan tw

Cac toan tir dugc chia thanh 3 nhom:

e Hinh thic hoa cac mau nguyén thuy

e Thao tac mau két hop dbi tuong

¢ Thao tac mau khong két hop ddi tugng
3.2.5.1 Hinh thirc h6a miu nguyén thuy
Trong qué trinh xir Iy moét CSDL thoi gian huéng d6i twong duogc trinh dién
bang mot d6 thi luoc dd (SG) va mot dd thi ddi twong thoi gian (TOG), chung
ta can xac dinh va dinh danh céc thé hién ddi tugng trong mét cap 16p d6i
tugng ma chang duoc két hop hodc khong két hop duoc véi cac dbi tuong
khac thanh thé thirc ctia mot tdp cac TI nguyén thuy hoic TCP (xem muc
3.2.1). C6 3 toan tir cho cidc mau hinh thirc nay la: T- Associate, T-

Complement, T-Nonassociate
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Bang 3. 1 Céc ky hi¢u biéu dién trong biéu thirc dai s6 TA

A, B Cdc I6p doi tieong nhw Engineer va Project

W, X Y Z | Tap cac lop nhw: W={Engineer, Project}

R(A,B) Lién két giita hai I6p A va B

P{R(A,B)} | Mdu két hop ciia R(4,B)

a,B,y,w | Cac TPS la mét tdp cua cac TPI

a, .7, Cac TPl cua o, B, v, I1<=ijk<=n

P(o) Tdp mdu két hop ciia o

P(a,) M6t thanh phan mau két hop ciia o

P(w) Mau két hop ciia @, 1<=I<=n, dwoc mé td trong cdc 1op cia W
T Mot khoang thoi

T(ar) Mot khoang thoi gian cua o

u,,N,,—, | Tdp cac todn ti: Két hop, Giao va Trir ciia cdc khodng thoi gian
c,,D, Cdc toan tur cua tap con

Ba toén tir trong nhém nay duoc trinh bay sau day: (xem trong hinh 3.10)
1.Todn tir két hop thoi gian - T — Associate(*, ,,). Toan tir nay xac dinh
céc két n6i trong giita hai 16p ddi tugng 4 va B thong qua mot lién két két hop
dac biét R(A,B) dua trén dir liéu duogc luu trong bd nhd chinh hoac CSDL cd
dinh trude d6. Thao tac nay tra vé tdp cac mau nguyén thuy két ndi trong dén
cac dbi tuong thoi gian ciia 4 va B. Cong thirc nhu sau:

Cong thurc:

a*\R(A,B)\ IB =7

Y ={Y hP(h)=P() VP(B)va,b,,

a, CP(a),b, < P(f), a,b, € P{R(AB)}, T(3)=T(e) N, T(S)) # ¢}
Trong do a,, la mot IP trong P(e,), b, la mgt IP trong P(B,) , ¥, duoc cdu triic
bcing viéc lién két hai TPI a, va B b&ng mot IP va a,b, cé mét lién két két hop
R(A, B) trong mét khodang thoi gian chung T(y, ). M6i TPI dwoc biéu dién bang mot
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tdp cdc mau thoi gian nguyén thuy khong chira ban sao, khi d6 y, la mét tdp cac
mau nguyén thuy dwoc cu tric bdng viéc hop cua o, B;, va a,b, trén mot khoang
thoi gian chung - common time-interval T(y,) ma cac két qua tir giao ciia cdc
khoang interval-intersect (") giita cac khoang cua o, va f3,. ©,y, gop cac khoang
lién ké ¢ cac mau két hop da duoc dinh danh.

2. Toan tw bu thoi gian - T-Complement (|[R(A4,B)]). T-Complement dinh
danh tat ca cac ciap doi twong trong cac 16p 4 va B ma né khong duogc két ndi
thong qua mdt lién két két hop dic biét R(4, B). Két qua 1a mot tap TCP. Cac
phi két hop cta cip nay ciing dugc bao gdm trong két qua.

Cong thirc:

Xlwnpy B=Y

Y ={rP(y )=P(er) WP(B)wC(a,b,),

a, < P(),b, < P(B), C(a,b,) e P{R(AB)},T(y, )=T(e) N, T(B;) # ¢}
Trong trudng hop dic biét, khi o (hodc S) 1a rong hodc khong c6 mot TIP (vi
du: khong co thé hién nao thoa man mot diéu kién lua chon), tat ca cac TIP
B (hoic «) chira trong két qua hinh thac TPS céac lién két bu thoi gian -
Temporal Complement véi cac OID c6 gia tri null.

3. Todn twr - T-Nonassociate(' \ , ). T-Nonassociate dinh danh tat ca cac
cap cua cac ddi tugng trong hai 16p dic ta 4 va B. Mot d6i tuong ctia mot 16p
trong mot cip khong chira bat ky quan hé thoi gian ndo véi cac ddi tuong cua
cac 16p khac thong qua céc lién két két hop duoc mo ta 1a R(4, B) trong mot
hay mot s6 khoang thoi gian. Do d6, két qua 1a mot tap cua cac TCP.

Cong thirc:
iy B = 10T (0 iy B)Drasy By T (0 Fpa sy 55)

Biéu thirc trén chita cd todn tir T-Complement(|) va hai ménh dé - terms. Moi vé
chita mét todn tir chiéu T - Project(I1) va mét todn tir trir T - Difference(-). Trong
vé dau tién, I 50 (O Fpamy ¥5,) chiéu trén tdt cd cac TPI cia a cdc két hop véi bat
ky TPI nao cua B . Sau do, mot toan twr T-Difference(-) liét ké cac cac TPI tr o, do
dé chi bao ham cdc TPI ciia o va né khong duwoc két hop véi bat ky TPI ndo ciia
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B . Thu tuc twong tw dwa ra cho B . Sau do, toan tir T-Complement(|) dinh danh bu
cdc lién két giita cac TPI ciia ocva B, thong qua R(A, B).

T- Nonassociate khong 14 nguyén thuy. Tuy nhién, thao tic ndy ciling rat day
du cho viéc cong thirc hoa truy van va do d6 bao ham ca tip cua cac toan tir
dai s6 - TA. Vi du sau day trinh bay cac thao tac ctia ba toan tir hinh thitc mau

va Hinh 3.10 minh hoa chung trén phuong dién do thj :

nl \
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Hinh 3. 10 Cac toan tir T- Associate, T- Complement va T-Nonassociate
Toan tir T-Complement(]) c6 nghia 1a: “Tat ca cac cap khong két hop cia cac
TPI cua hai 16p”. Tai do, toan tir T-Nonassociate(!) c6 nghia 1a “Cac cap TPI,
ma mdi mdt trong ching khong c6 bat ky su két hop nao voi cac TPI cia cac
16p khac”. Do d6, cac két qua sau do6 1a cac tip con cua két qua dugc hinh

thuc trudce do.
3.2.5.2 Thao tac miu

Céc toan tir thao tdc mau tuong tu cac toan tir dai s6 quan hé ngoai trir mot so

tinh chat nhu sau:

e Mot sb trong ching cho phép dic ta md hinh hoa cuia cac két hop doi

tugng, dé y nghia cac thudc tinh khong bi mat mat khi xtr 1y .

o Tt ca cic toan tir c6 thé thyc hién trén ca TPS khong dong nhét va TPS
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ddng nht.

e Thao tac trén cac khoang thoi gian 1a y nghia cua cac todn tir do.
1) T-Join ({),). T-Join rang buoc mot cap TPI, mot trong chiang c6 hai mo ta
toan hang TPS dic biét, néu hai TPS ¢6 mot dic ta mo hinh con chung bo1 W
va cac khoang thoi gian cua chung chong nhau. Thao tac nay thuc hién ¥
nghia cua mot dac td nhanh AND trong mdt dd thi truy van (Xem hinh 3.4).
Trong cach thuc hién nay, cic cdu trac cdy va mang ludi phtc tap véi cic
nhanh AND biéu dién trong ngdn ngit truy van dwa mau c6 thé dugc thuc thi.
T-Join twong duong chic ning phép két ndi thoi gian trong quan hé, ngoai trir
rang T-Join giai quyét cac cap cua TPI. Chung co thé cé cac cau tric rat phirc
tap duoc hinh thitrc hoa bang nhiéu 16p thay vi cac cip cta cac bd phang cua
hai quan h¢ thoi gian.
Cong thirc:
XOwbB=v
Y ={nIP(r=P(a) WP(B), (@) < (P() NP(B) # 9). T(7,) = T(et) ", T() # ¢}

Biéu thirc P(y,)=P(a,)+P(B)) biéu dién su két nhdp ciia cdc mau o, va f3,. Biéu
thirc P(w,) € (P(;) N P(B;) # ¢) dac ta mot madu con la chung cho tat ca cdc TPL
Hinh 3.11 trinh bay trén phuong dién d6 hoa cta thao tac T-Join. T-Join dugc
thay d61 va két hop diéu kién duoc trinh bay trong phén tiép theo.

g =00 a (Conum.)

|:!I‘;:5'|“.-'| ;'Il ‘;:;'|“.'-"| = !I_-._-"\:;'|“.-'| |;£':1|1_|- ‘;:5'|“.-”| TZ:I |:.‘f';SS£?.:|

(if (W - W) (1 Z} = pand (W - W) N X =g)

Viéc két hop khong ludn ludn dung boi vi ¢6 nhitng truong hop trong nodi
dung mot miu cua B (trinh bay boi Y) 1a c6 16i khi dbi sanh voi bat ky mau
nao trong y(trinh bay béi Z), co thé thanh cong bang phép giao dau tién voi
mot mau trong o (duoc trinh dién béi Z) trong thao tac Ow va sau do bﬁng

viéc giao vOoi mOt mau cua y trong thao tac (),
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2) T-0OJoin (()y,). T-OJoin la twong tu voi outer-join trong dai sb quan hé.
N6 1a T-Joins cac TPI ctia hai TPS md rong khi ching cung chia sé dac ta
mau con gidng nhau trong W. Hon nita, n6 cling bao ham cac TPI ctia mot
toan hang chira cdc mau con dugc dic ta trong W, nhung khong tuong ung
v6i TPI trong toan hang con lai, chiing ¢ cac mau con giéng nhau. Thao tac
nay thuc hién y nghia ciia dic ta nhanh OR trong mot d6 thi truy van.

Céng thiic:

wB=v
D) 7. € (@O D)
7={r | @P(@) = (P(y,)=P().T(y,) < T(x)
BGP(@) < (P(r)=P(B).T(r) < T(B,

Biéu thire (1) trinh bay mét két qua TPI tir mot T-Join. Biéu thirc (2) va (3) trinh bay
cac vi tri thoi gian twong ung cua o, va f3;.

Mot T-OJoin gitta cac két qua o, va S trong mot T-Join TPI va hai TPI diéu
kién l1a chiing khong c6 céc vi tri thoi gian twong ting trong cac cai khac...

3) T-Select (5, ). T-Select trich chon cac TPI tir mot toan hang TPS ma no
thoa man biéu thirc Boolean cua cac tinh chat dugc biéu dién boi p. Biéu

thirc Boolean duoc udc luong dua vao mdi TPL Néu két qua danh gia 13 true,
thi TPI chira cac két qua ctia TPS.

Cong thirc:
;@) =7,7={nl7.=0c,|p(c )=True}
O day, p(a,) cé thé la:

- Mot so sanh gitta hai thudc tinh (hodc gitta mot thugc tinh va mot gia tri

dac biét)

- Mét sw xdc minh cia két néi gitta hai thé hién (nhw cac két hop cua
ching - association(*) hodc cdc phi két hop cua ching -
nonassociation(!))

- Mot so sanh cua hai khoang thoi gian T, cT,,(T, = T,) # ¢,s(T,) < s(T})
(da thao lugn o muc 3.3.3).
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Hinh 3. 12 Toan t&x T-OJoin
Thao tac & trén duoc trinh dién dang dd hoa trong Hinh 3.12. p biéu dién véi
cac phép so sanh khoang thoi gian phuc tap hon sé& dugc trinh bay trong muc
3.4.2.

4) T-Project ( 1, ). T-Project trich chon cac mau con ciia mot khoang thoi

W,
gian quan tAm hoic ca hai tir cac TPI clia mdt toan hang TPS. Cac mau con va
khoang thoi gian duoc chiéu duge mo ta twong tng bang W va T. Trong dai
s6 TA, toan hang TPS c6 thé khong dong nhat va thao tic T-Project c6 thé
dugc dung dé trich chon cac cau triic dong nhét tir cac céu trac khong dong

nhat.
Cong thirc:
H\w,ﬂ(a) =7,V ={V, nlP(r) c P(«).P(y,) c P(@).T(y,) c T ¥

Thao téc nay sinh ra cac TPI ¢6 thoi gian hiéu lyc lién ké hodc chong lap va cé cdc
mau két hop dinh danh. Véi cdc khodng thoi gian cé thé dwoc két hop bang U, y, ma

van duy tri dwoc cdc y nghia ciia cac khodng thoi gian (xem lai muc 3.3.4).
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Hinh 3.13, 3.14 trinh bay dd hoa ctia cac thao tac trén.
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Hinh 3. 13 Toan tir T- Select
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Hinh 3. 14 Toan tir T- Project
5) T-Union (+).

Cong thirc:

0(+ﬂ:797:{ut 7/k|7/k€0501'7/k€ ﬁ}

T-Union xay dung mot TPS chira tat ca cac TPI ma xudt hién trong mot hodc ca hai
toan hang TPS. Cdc TPI trong két qua TPS, ciia cdc mau giong nhau va cac khodng
thoi gian la lién ké hodc chong lap, dwoc két hop vao mét khodng thoi gian don
bang thao tdc lién két khodng. T-Union dwa trén khdi niém giong nhw thao tdc
Union quan hé dwoc dp dung vao mot CSDL thoi gian. Tuy nhién, cac toan hang
khéng can phdi cé kha néing cé thé két hop - unioncompatible.

Hinh 3.14 trinh bay dang db hoa cua thao tac trén. Thao tac T-Union trén két
hop tt ca cac TPI cta hai toan hang dé sinh ra mot TPS khong dong nhét.

6) T-Intersect (°).

Cong thirc:
aeff=7y,

¥ ={%[P(%) € P(@) and P(y;) € P(B), T(3, )=T(@) n, T(p) for P(x)=P(5))}

T-Intersect tao thanh mot TPS chira tat cd cac TPI ma chung xudt hién trong cd hai
mé ta TPS trong cdc khodng thoi gian hiéu lyc. Diéu nay la triee tiép tir mot thao
tic giao tdp hop - set-intersection trén hai tdp ciia cdc mau thoi gian .

Hinh 3.15 trinh bay céc toan hang trén phuong dién d6 hoa.
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7) T-Difference (-). T-Difference li¢t ké tat ca cac TPI cua toan hang TPS thu
nhat néu cac miu giéng nhau xuat hién trong toan hang TPS thir hai trong mot
s6 khoang hiéu luc chung. Giéng nhu T-Union va T-Intersect, thao tac nay co
thé tinh toan trén cic toan hang co cac cau tric dong nhat hodc khong dong

nhat va union-compatibility giita cc toan hang thi khong co bat ctr yéu cau

nao.
Cong thirc:
o - ﬂ =7,

Y ={rIP(r)=P(,),T(y,) e P(f,) for P(«r,) # P(S),T(y)=T(e,) - T(S))for P(ex,) =P(5)}
Diéu kién trong ménh dé thit hai trinh bay rang mét mau ciia mét TPI trong o
khong ton tai trong B, va diéu kién trong ménh dé thir ba trinh bay rdng mot mau

giong hét nhau ton tai trong cda ava f3.

. w

.’f ol 3 "‘1\ s \-‘ / el n:'.l_j,,-"". ""-.,

[ s dl | |r I T I
x' el i - — | & -—lL iy
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Hinh 3.16 Toan tir T-Intersect
Thao tac dugc trinh bay dang d6 hoa trong hinh 3.16.

8) T-Divide (=y)). T-Divide dinh danh mot nhom cua cac TPI vé1 mot ddc
trung dit liéu chung chic chan (vi du nhu cac miu con - subpattern) trong
toan hang TPS tht nhat ma chua tat ca cac TPI trong toan hang TPS thir hai.
Mau con chung dugc md ta bﬁng mot tap céac 1op dugc ky hi¢u W. Sau do, cac
mau con chung dugc trich chon tir cdc TPI duoc dinh danh boi mot T-Project.
Néu W khong duoc md ta, thao tac giir lai tit ca cac TPI cia toan hang TPS
thtr nhat, mdi mot trong chung chta dung it nhat 1a mot TPI cua [, va ching

cung chira tit ca cac TPI ctia B ( T-Project khong khong lién quan dén).
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Cong thurc:

a ~ 1y, ﬁ = H\W\(ys)

Vs = 1rsP(rs)=P(r5).P(@) c o, P(B)) € P(ag), T(y$)=T(ag) N, T(B)) # ¢}
o, la mét tdp con ciia cac TPI ciia a, cdc mdu con chung cia chiing cé cdc I6p

diroc mé td trong W va cung chira tdt cd cdc TPI cia B . T-Project trich chon cdc

mau con

Céc thao tac trén duogc trinh bay dang do hoa trong hinh 3.17.
3.2.5.3 Thao tic miu khong tinh toan thoi gian

Trong viéc xur 1y truy van, cac toan tir dai sO dua trén cac thé hién duge st
dung day du dé xtr 1y cac truy van thoi gian chira cac miu thoi gian phic tap,
khong lién quan dén cac su kién xay ra c6 lién quan dén thoi gian.

Vi du: “Tim tit ca cac k¥ su nhimng ngudi vira either lam viéc trén du an trong
thoi gian T[0, 20] hodc or thudc vé mdt phong ban trong khoang thoi gian
T[25, n],” khong thé xac dinh ngit nghia cta cac thao tic giao, hop, trir phi
biét thoi gian twong ung. Pai s6 TA nim bat tit cac cac ngit nghia rd rang
bang céc toan tir dai s6 phi thoi gian.

1) NT-Intersect (- ;). NT-Intersect xdy dung mot TPS chura tat ca cac TPI,
ma chiing c6 mdt mau con chung dugc mé ta trong W va cac mau két hop cua
chung xuét hién trong ca hai toan hang TPS, bo qua viéc kiém tra cac khoang
thoi gian cua chiing.

Cong thirc:
Oy B=r,y={V nly.€e aand y, € §,P(w)cP(y,)}

Thong qua cac thao tac khong danh gia cac dic ta thoi gian cua cac TPI, cac
thé hién dugc dinh danh mang trén no thoi gian cua chinh cac dic ta va cac

mau cua chung.
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Hinh 3. 17 Toan tix T- Difference
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Hinh 3. 19 Cac toan tir NT-Intersect, NT-Union va NT-Difference

Két qua cac TPI véi cac khoang lién ké hodc chdng lap sau d6 duoc két hop
v6i nhau bang U,y dé duy tri cac tinh chat y nghia cua khoang duogc thao
luan trong muc 3.3.4. NT-Intersect c6 thé duoc thay thé va két hop cac diéu
kién (tham khéo lai phan T-Join véi cac diéu kién ).

2) NT-Union (®,,). NT-Union xdy dung mot TPS chia tat ca cac TPI ma
ching c6 mot mau con dugc md ta bai W va chiing ¢6 cac mau két hop xuét
hién trong mot hodc ca hai todn hang TPS, khong kiém tra céc khoang thoi
gian cua chung.

Cong thirc:
a®|W| IB =77V = {Ut 7k|7k €Exory € ,B, P(a)1) - P(Vk)}
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Két qua cua cac TPI voi cac khoang lién ké hodc chong lap sau d6 duoc két
hop bang U, y, dé duy tri tinh chat ngir nghia khoang. NT-Union ¢6 thé dugc
thay thé va két hop céac diéu kién.

3) NT-Difference (0,,). NT-Difference xdy dung mot TPS chira tat ca cac
TPL ma ching c6 mot mau con chung duoc mo ta boi W va cac mau két hop
ciia chiing xuét hién trong toan hang dau tién nhung khong xuat hién trong
toan hang th hai, bo qua cac kiém tra vé cac khoang thoi gian.

Cong thirc:
Oy L=r.y={Y Khlrieaand y, ¢ B, P(®) c P(,)}

Céc vi du sau day minh hoa cho céc thao tac ctia 3 toan tir phi thoi gian & trén
va Hinh 3.18 minh hoa ching theo dang d6 hoa. Cac quyén uu tién cua cac
todn tir nhi phan duogc dua ra theo thir tu sau day: =,|,1,{),(*),e,+,—+.

Bang 3.2 thong ké cac tinh chét toan hoc ctia cac toan tir dai s TA

Bang 3. 2 Cac tinh chit ciia cdc toan tir dai sé TA

Operator Primitiveness Math. Property
T-Associate o Comm.
T-Complement o Comm.
T-Monassociate = Comnm.

T-Joim o Comm.f{cond. Wssn.
T-Cijoim o Comm.ffcond. @ssn.
T-Select o {Unary)

T-Project o {Unary)

T-LIniom o Comm./fAssn.
T-Intersect o Comm.fAssn.
T-Difference o

T-Diivide o

MT-Interssct (=] Comm./{cond. Wssn.
MNT-Unicn (=] Comm./{cond. Wssn.
MT-Difference o

3.3 Thiét ké ngon ngir thoi gian va phén tich dai sé hoc

Phan nay dua ra mgt phac hoa cua viéc thiét ké ngon nglr thoi gian va bi€u
dién mot sO vi du truy van co6 thé dugc phan tach va biéu dién bang cac biéu

thirc dai sb cua dai s6 hoc TA.
3.3.1 Cac ham thoi gian va cdc thao tdac so sanh khodang

Cac ngdn ngir truy van thoi gian mic cao hau hét cung cap mdt sé6 cac ham
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thoi gian duoc x4y dung bén trong nd va céac thao tac so sanh khoang dé biéu
dién cic ngit nghia truy van thoi gian khac nhau. Nhitng ham va cac thao tac
nay c6 thé duoc dung cing véi cac toan tir dai sb trong qua trinh phan tich dai
s6 ciia cac truy van thoi gian murc cao. Trong phan ndy, luan vin mo ta ngan
gon vé cac ham thoi gian va céac thao tac dinh nghia trong OQL/T [SSH-98].
Mot sb trong chung dugc str dung trong cac truy van dua ra trong muc 3.3.2.
1) Cdac ham ddac ta khodang (Interval Specification Functions). Cic ham
trong danh myc nay bao gém: INTERVAL, TIME(NOW +/-). Chung tra vé
cac thot gian hi€u luc cta cac thé hién thoi gian.
e Ham INTERVAL dinh nghia khong tuong minh cac khoang thoi gian
clia truy van.
e Ham TIME(NOW +/-) dinh danh cac diém thoi gian (thoi diém) cua
céc thé hién mo hinh lién quan dén thoi gian hién tai.

2) Cac toan twr so sanh khodng (Interval Comparison Operations). Céac thao
tac so sanh khoang c¢6 thé dugc sitr dung dé dinh danh cac quan hé thoi gian
gitta hai khoang thoi gian tuong minh hodc khong tuong minh. Cho hai
khoang thoi gian: 71 va 72, OQL/T [SSH-98] mo t4 7 thao tac so sanh gitra
hai khoang nhu sau: - T1 BEFORE T2 hoac 72 AFTER T1;

- T1 PRECEDE 72 hoac 72 FOLLOW T1;

- T1 P-CROSS 72 hoac 72 F-CROSS T1;

- T1 EQUAL 72;

- T1 L-CONTAIN 72 hoac 72 L-WITHIN T1;

- T1 O-CONTAIN 72 hoac 72 I-WITHIN T1;

- T1 R-CONTAIN 72 hoac 72 R-WITHIN T1.

O day, P thay cho PRECEDE, F thay cho FOLLOW, L thay cho LEFT, R
thay cho RIGHT, O thay cho OUTER, va I thay cho INNER.

Hinh thurc hoa cua cac thao tac so sanh nay dua trén hai ham thoi gian chinh
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1a s() va e() duoc tom tit trong muyc 3.2.3.

3) Cdac ham xdc dinh thwr tw (Ordering Functions). Cac ham trong danh muc
nay bao gém: FIRST, LAST, N-TH, B-FIRST (trong d6 B thay cho
“Backward”), B-LAST, B-NTH, FORMER, va NEXT. Chung tra vé cic thé
hién thoi gian cua cac truc thoi gian da duoc sép Xép dua trén cac dac ta
khoang thoi gian.
4) Cdic ham két hop (Aggregate Functions).

e Ham GROUP_BY nhém cac TPI c6 cung dic ta cic mau con chung.

e Ham COUNT dém sb luong cac khai trién mot thé hién miu duoc két

hop.
e TC-SUM tra vé tong cua cac giai doan lién tiép nhau cta cac thé hién
mau duoc két hop.

e T-SUM tra vé tong cac giai doan.

e T-MIN tra vé khoang thoi gian ngin nhét trong mot duong thoi gian.
5) Cdc thao tic véi ciia so thoi gian (Time Window Operations). OQL/T
dinh nghia hai thao tac trong danh sach nay 1a ANY va EVERY. Ching thuc
thi hanh dong di chuyén cira s6 (moving-window). Mot cira s6 thoi gian
[SSH-98] la mdt giai doan thoi gian dugc di chuyén tai mot budce cd dinh tir
gidi han thip nhat di vé phia giéi han cao nhat cia mot khoang thoi gian.
Trong mét tng dung di chuyén ctra so, cac diéu kién trong mot truy van thoi
gian duoc danh gia nhu 14 phép dich cira s6 trong khoang thoi gian.
3.3.2 Mét sé vi du phan tich dgi s6 hoc
Trong muc nay ludn vin trinh bay mot sb vi du cho cac phan tich dai sb cua
cac truy van mirc cao biéu dién trong phién ban méi ciia OQL/T, ¢6 sir dung
cac thao tac dai sb cua dai s6 TA va cac ham/thao tac thoi gian. Co thé biéu
dién cac biéu thirc dai s6 xen k& nhau cho mt truy van.

Q2: Tim muc lvong cua Jonh khi anh ta dang lam viéc cho phong ban c6 ma
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s dept_no = “1” trude khi lan dau tién Mary trd thanh mot quan 1y.
Biéu thirc dai sb TA:

) = & o) (Employee)

Ty = & ooy (DEPL)

o, = lo, * Engineer] < gy (Engineer + )
T, = INTERVAL(g,)

Ty = & \mmeriay | Employee)

@, = o, * Manager

T, = FIRST(INTERVAL(q.))

=¢|erf.1<:i?31|[al]

o, = @, * salary

ler;)

0y

‘Tg=

[fzsiary). Ty

Céc khoang 71,72 dugc xac dinh bang hai ham INTERVAL. Trong o,, chiing
duoc so sanh véi dinh danh cac khoang thoi gian ctia John duoc két hop voi
phong ban “1” trong do phai thod man la before - trudc khi khodng thot gian
Mary tré thanh ngudi quan 1y dau tién va sau d6 cac khoang dinh danh dugc
su dung dé lua chon cac thé hién ctua John. Mdi lién hé thoi gian cua mic
luong cua John dugc dinh danh trong o, va cac gia tri cia luong duogc trich

chon bang mot phép chiéu T- Project trong o, .

03: Tim tat ca cac phong ban c6 ngudi quan 1y phuc vu trong thdi gian ngin
nhét?
Biéu thirc dai s0 TA:

ay =11 (Dept)

@, =11} (Manager)

Oy = Y O

ay = T-MIN(a)

5 = I jjpepey) )
Tat ca cac thé hién mau Dept—Manager duoc lya chon trong o, va o, duoc tao
thanh bang T-Associate(*) va dugc gan cho o,. Sau d6, T-MIN(o,) dinh
danh cac TPI(s) ma chung c6 thoi gian hiéu lyc ngin nhat. Diy con T-

Project(/7 ) sinh twong (mg cac phong ban chinh 1a két qua cua truy van.
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O4: Tim tat ca cac ky su tham gia vao dy 4n trong khoang T[5, 20] va di 1am

viéc trong phong ban c6 sb hiéu dept_no = “8” trong khoang T[30, 40].

Biéu thire dai s6 TA:
= [j5, 20 (Engineer)
2 = [z, a0y (Work_On)
@ =[5 zg (Project)
0= (6" T Vypwark_oy) (02 * G
s =[5y gy (Engineer)
0g = ‘SITra‘ﬂ:ruu_ 1|:||.-'\-.:fe_nr_r.u-ﬁ|[DEPL:l
a7 = Mg oy ()
r.rs = r.rs * fT'I'

T = (7Y 7[{Engineer]] T2
T = [jErginer]) (o)

Vi du nay minh hoa mét phép phén tich dai s cta thao tac phi thoi gian va
cac két qua chua tat ca cac thé hién k¥ su thoa man hai mé hinh doc 1ap thoi

gian.
3.4 Két luan chwong 3

Trong chuong I1I, ludn vin di trinh bay mot dai sé két hop thoi gian, va cung
cép mot tap cac toan tr dai s6 duoc hd tro truc tiép cho vi¢c xur ly cac mau
phi két hop hodc két hop ddi tuong thoi gian. Pai s6 TA dung mot so dd dya
mau dé trinh bay, xir Iy cac ddi twong va cac két hop AND/OR cua chung
trong vi¢c tao thanh cac TPS cung TPI. Cac toan tir ciia n6 c¢6 kha nang thyc

hién trén cac cau tric khong dong nhat va cac cau tric dong nhat

Céac toan tur thuc hién trén cidc mau dé san sinh cidc mau. Do vay, tinh chét
dong - closure-property cua dai s6 hoc chic chan rang cac két qua ctia mot
thao tac dai s thoi gian co thé thuc hién trén cac toan tir khac va nhiéu thao
tac hon. Bang cach truc tiép hay gian tiép cac két hop ddi twong thoi gian hay
phi thoi gian dugce trinh bay trong cac TPS va cac TPI. Ching duogc trinh bay
rd rang hon cac quan hé ngit nghia giita cac d6i twong thoi gian hon 13 viée

trinh bay dua trén cac bang quan hé.
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CHUONG 4 — MOT NGON NGU TRUY VAN CO SO DU
LIEU HUONG POI TUQNG THOI GIAN

Gioi thiéu

Truy vin CSDL 1a bai toan khong thé thiéu trong cac mé hinh CSDL. Truy
van trong CSDL thoi gian da trinh bay trong muc 1.1.5. Trong chuong nay
luan van tap trung trinh bay vi¢c dac ta va thiét ké ngon ngir truy van thyc thi
trén CSDL thoi gian hudng dbi tuong d6 1a TOQL. TOQL 1a mét trong 3 md

dun d3 duoc luan vin dé cap dén trong muc 2.4.2.
4.1 Pac ta TOQL
4.1.1 Gioi thiéu

TOQL 14 mdt méd rong thich hop trén co sé OQL. Mdi phat biéu ¢6 hiéu luc
trong OQL 5.1.2 [EIV-99D] ciing c6 hi¢u luc trong TOQL. Nhu vay, khi cho
phép nhiing tmg dung khong hop nhat ngir nghia thoi gian téi cac chirc ning
ciia DBMS mé rong. TOQL ciing cung cap nhing md rong cho quan ly dix
lidu thoi gian. Nhitng md rong nay phai gin lién véi toan bd ¢ phap OQL.
TOQL cung cép chic nang thoi gian ddy du véi ngdn nglt md rong, cac chirc
ning thich hop dé hd tro cac yéu cau cta tng dung. Cac nhan thoi gian dinh
nghia nhitng thao tac thoi gian, cung vaoi viée chon loc thoi gian va nhan thot
gian ciing phai dugc cung cap day du trong TOQL.

Muc tiéu cia TOQL 14 c6 cu phép truy van va ngit nghia thoi gian can phai
sang sua, rd rang. Panh gia cdu truy van phai giit duoc kha ning cap nhat

nhimg két qua tdi pham vi 16n nhét ¢ thé dugc.
4.1.2 Cdc kiéu dir liéu cho trinh dién thoi gian
TOQL cung cap cic phuong tién dé thao tic trén cac kiéu dit lidu duoc sur

dung cho trinh dién thoi gian, tirc 14 INTERVAL, INSTANT, PERIOD va
PERIOD SET. Mot cdu truy van TOQL co thé chia nhiing thanh t kiéu
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cling nhu ham, vi tr va toan tir dugc 4p dung trén céac kiéu dir liéu nay. Cac

muc sau mo ta cac dac tinh cia TOQL .

4.1.2.1 Céc thanh tb
A - Thoi diém

Mot thanh t6 kiéu Instant duge xac dinh béng tir khoa Instant, theo sau la
chudi ky tu chira mot gia tri thuc. Tra vé chudi ky tu 1a mét dac ta nguyén td.

bac ta nguyén td c6 thé duogc dua ra mot dic ta lich biéu.

e Khudn dang cta chudi ky tu sau tir khoa Instant 1a phy thuoc lich biéu.
Trong lich Gregorian, chudi ky tuw mot dic ta Instant 1a YYYY - MM -
DD HH:MM:SS.

e Chicd YYYY - nam 1a bit budc cé , con tat ca cac phén khac déu dé
tuy chon. Nhitng thanh phan bj khuyét s& sir dung nhimg gia tri mic
dinh (trong lich Gregorian, mdc dinh thdng va ngay la 1, gio, phuat va
gidy co gia tr1 mac dinh 1a 0).

e Chudi ky tu co thé chira mét trong s6 tir ngit BEGINNING, FOREVER
va NOW, chi dinh tuong tng cac nhan thoi gian cuc tiéu, cuc dai va
hién thoi.

Bang 4. 1 Mt s6 kiéu thoi diém

Ki tw Gid tri

INSTANT '1990" YEAR CALENDAR | Mét thoi diém nam 1990 cua lich Gregorian.
Gregorian

INSTANT 'NOW' MINUTE Thé hién ' Now "nhung luu don vi Phut nén sé bo
qua cdc gid tri du thira

Instant ‘Spring 1996’ SEMESTER | Thoi diém la Mia xudn nam 1996 véi lich mot
CALENDAR Academic nién hoc. Va day swr dung don vi la mét “Hoc Ky~

B - Khodng

Mot ki tu kiéu INTERVAL c6 thé duge xac dinh bang tir khoa INTERVAL,

theo sau 1a mot chudi ky tu chira gia tri thuc. Chudi ky tu duoc tra vé, sau do
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1a chudi dic ta lich biéu. Néu dic ta nao bi bo qua thi gia tri ghi nhan 1a gia tri

mac dinh giéng nhu Instant.

Bang 4. 2 Mot s6 kiéu khoéang

Thanh to

Gid tri

INTERVAL '10' DAY CALENDAR Gregorian Mot khoang 10 ngay trong lich Gregorian

INTERVAL '5' YEAR

Mot khodng 5 ndm trong Gregorian lich biéu

INTERVAL "2' SEMESTER CALENDAR Mot khodng hai hoc ky trong lich nam hoc

Academic

C - Giai doan hay thoi ky

Kiéu PERIOD duoc xac dinh bz"mg tir khoa PERIOD theo sau bdi mot chudi

ky tu chira gia tri thuc.

e Chudi ky tu phai c6 mot gia tri bit dau vi mot ddu moc vudng trai ('),

két thuc v6i mot dau ngoidc don phai (')) va chira hai ki tu phan cach

chung 1 dau phay.

e Duy nhat ' Gia tri chuoi - 'string value' ' phan chia céc ki€u Instant can

phai xac dinh. Mot gia tri kiéu PERIOD dugc xem bao gom tat ca cac

thoi diém tir I; 1én dén 1; nhung khong chira 1.

Biang 4. 3 Mot s6 kiéu giai doan

Thanh to

Gid tri

PERIOD '[1990, 1991)' YEAR
CALENDAR Gregorian

Nam 1990 cua lich Gregorian

PERIOD '[NOW, 2000-01-01)'
DAY

Mot giai doan bdt dau tir hién thoi va két thic ¢ ngay dau
tién nam 2000.

PERIOD '[Winter 1996, Spring
1997)' CALENDAR Academic

Giai doan '[Mua dong 1996, Mua xudn 1997) ' Luu voi lich
nién hoc tw mua dong nam trudc dén mua xudn nam sau

D - Tap giai doan

Tap hop giai doan — PERIOD SET duoc xac dinh bz"mg mot cau truc, trong do
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dat nhiing ki tu co thé duoc dinh nghia trong OQL. Cau tric co tén
period_set, nd cho phép xac dinh mot gia tri nguyén t6 va mot ky hiéu lich
biéu. Cau trac chép nhan mdt danh sach céac gia tri cua kiéu PERIOD ma
nhirng phan tir 12 nhitng tdp hop PERIOD.

Tuy nhién, bd xtt Iy TOQL chap nhan nhiing dic ta giai doan day du cho bat
ky tham sb nao tdi cau trac .

Bing 4. 4 Mot s6 kiéu tap giai doan

Thanh té Gid tri
period_set('[1990,1991)", Mot tap giai doan chwa hai khodang. Lich
71992, 1994)") YEAR Gregorian dwoc stk dung cho tdp hop giai doan.
period_set('[Winter 1996, Spring 1997)") | Hoc ky luu boi mot tdp giai doan voi mot giai
SEMESTER CALENDAR Academic doan don , biéu thi trong lich nién hoc

4.1.2.2 Ham

TOQL gidi thi€u nhirng ham méi, c6 thé ung dung trén dir 1i€u Instant, Period
va Period_set.

Nhitng ky hiéu cta cac ham méi, cing voi md ta ngan gon chirc ning cia
chung duogc gidi thiéu trong nhitng phan sau.

Bang 4. 5 Danh sach mét s6 ham méi ciia TOQL

Cu phap Vi du

PERIOD period period(INSTANT '1994-01" MONTH, INSTANT '1995-01'
MONTH) = PERIOD '[1994-01, 1995-01)' MONTH

period(INSTANT '1995-01' MONTH, INSTANT '1994-01'

(in Instant 11, in Instant 12)

MONTH) = NIL
PERIOD intersection intersection ('[1994-01, 1995-01)', '[1995-06, 1996-01)") =
(in PERIOD PI, in PERIOD P2) | NIL
PERIOD SET intersection intersection(period_set('[1994-01, 1995-01)", '[1996-01,

1997-01)) MONTH, period set('[1994-06, 1995-06)")

(in PERIOD_SET PSI, MONTH) = {'[1994-06, 1995-01)"}

in PERIOD SET PS2

PERIOD merge merge('[1994-01, 1995-01)", '[1995-06, 1996-01)) = NIL
(in PERIOD P1, in PERIOD P2); | merge(period_set('[1994-01, 1995-01)") MONTH,
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PERIOD SET merge
(in PERIOD _SET P1,
in PERIOD SET P2)

period_set('[1994-06, 1995-06)) MONTH) = {[1994-01,
1995-06)"

short year (in Instant I);
short day (in Instant 1),
short hour (in Instant I);

short minute (in Instant 1),

year(INSTANT '1994-01' MONTH) = 1994
day(INSTANT '1994-01-08 04:59:01' SECOND) = 8
hour(INSTANT '1994-01-08 04:59:01' SECOND) = 4
minute(INSTANT '1994-01-08 04:59:01' SECOND) = 59

INSTANT begin (in PERIOD P);
INSTANT end
(in PERIOD_SET PS)

begin(PERIOD '[1994-01, 1995-01)' MONTH) = '1994-01'
end(PERIOD '[1994-01, 1995-01)' MONTH) = '1995-01".

end(period_set('[1994-01, 1995-01)', '[1995-06, 1997-01)")
MONTH) = '1997-01"

INTERVAL duration
(in PERIOD P):

INTERVAL duration
(in PERIOD_SET PS):

duration(PERIOD  '[1994-01,
INTERVAL '12' MONTH

duration(period_set('[1994, 1995)', '[1996, 1997)') YEAR)
2

1995-01)' MONTH)

PERIOD first
(in PERIOD SET PS):

PERIOD last (in PERIOD SET
PS):

first(period set('[1994, 1995)"
71994, 1995)"

last(period set('[1994, 1995)',
'[1996, 1997)'

71996, 1997)) YEAR)

71996, 1997)') YEAR)

Ngoai nhimg ham giéi thiéu & trén, TOQL cho mét cu phap céu trac dé dang

chuyén d6i gitta nhitng kiéu trinh bay thdi gian di st dung quen thudc. Pé
chuyén d6i mét phan tir dit liéu kiéu INSTANT, INTERVAL, PERIOD hoic
PERIOD SET t6i méot don vi khéc. Ca phap ciu trac sir dung nhu sau :

CAST datum TO granularity specification

trong d6 granularity specification 1a mot don vi sé& chuyén dén.

4.1.2.3 Vi tir

TOQL hd trg tat ca cac toan tir so sanh duoc dinh nghia trong OQL va giéi

thiéu nhiing vi tir méi d& dang cho viéc dinh vi twong ddi cua Instant, nhiing

gia tri tdp hop PERIOD va PERIOD. Nhiing vi tir méi dugc mo ta trong bang

4.6:
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il va i2 biéu thi nhiing gia tri Instant; pl va p2 biéu thi nhiing gia tri giai

doan;

Bang 4. 6 Cac vi tir méi cia TOQL

Ciu phap

Vi dy

pl overlaps p2

PERIOD '[1994-01, 1995-01)' MONTH overlaps PERIOD '[1994-06, 1995-
06)' MONTH tra vé True

psl overlaps ps2
PERIOD '[1994-01, 1995-01)' MONTH overlaps PERIOD '[1995-06, 1996-
01)' MONTH tra vé False
il precedes i2 INSTANT '1990-01' MONTH precedes INSTANT '1991-01' MONTH tra vé
pl precedes p2 True
psl precedes ps2 PERIOD '[1994-01, 1995-01)' MONTH precedes PERIOD '[1994-06,

1995-06)' MONTH tra vé False

pl contains p2

psl contains ps2

PERIOD '[1994-01, 1996-01)' MONTH contains PERIOD '[1995-01,
1995-06)' MONTH tra vé True

PERIOD '[1994-01, 1995-01)' MONTH contains PERIOD '[1994-06,
1995-06)' MONTH tra vé False

pl meets p2

'[1994-01, 1995-01)" meets '[1995-01, 1995-06)" trd vé True
'[1994-01, 1995-01)" meets '[1994-06, 1995-06)" trd vé False

4.1.2.4 Toan tw

S6 hoc va tap hop chuan 1y thuyét cac toan tir co thé duoc s dung dé thyc

hién nhing tinh toan trén cac kiéu dir liéu str dung thoi gian dugc trinh bay

sau day:
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Béng 4. 7 Thao tic trén khodng

Bing 4. 9 Thao tac trén thoi diém

Todn hang|Todn tiv |Todn hang|Két qua Todn hang | Todn |Todn hang| Két qud
trdi phdi trdi tir phdi
- interval interval instant + interval instant
+ interval interval interval + instant instant
interval + interval interval instant - interval instant
interval - interval interval instant - instant interval
interval * number interval
number * interval interval Bang 4. 10 Thao tac trén giai doan
, , Todn Todn ti Todin | Két qua
interval / number interval .. ..
hang trdi hang phadi
interval / interval number . . .
period + interval | period
period - interval | period
Bang 4. 8 Thao tac trén tap giai doan . . .
8 2P & — interval + period | period
Todn hang| Todn tir Todn Ket quad
trii hang phii period >> interval | period
. . . . 1 << j j
period_set | union(+) |period_set | period_set period interval | period
period_set | except(-) |period set|period set period union (+) period | period
period_set | intersect( |period set|period set period except( ) period | period
*) period | intersect(*) | period | period
period_set + interval | period_set
period_set - interval |period_set

4.1.2.5 Nguyén tic tw dong chuyén doi kiéu

Trong cac ngir canh ctia mot trong cdc ham, vi tir va toan tr da mo ta tai cac

muc 4.1.2.2, dén 4.1.2.4 st dung nhirng tham s6 va bo xir Iy TOQL dua ra

nhirng chuyén doi kiéu tu dong, dé co thé dua ra mot ham voi tham sd thich

hop.

Néu khong phu hop, bd xt Iy TOQL c¢b ging chuyén dbi tu dong dé lién két

cac toan hang vé cung don vi ctia chung. Cac muc sau day gidi thi€u cac tinh
chat nay cua TOQL.

A - Chuyén doéi kiéu
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e Thoi diém 13 dang céu (isomorphic) téi nhitng Period thong thuong, do do,
néu mot thoi diém (Instant) dugc st dung trong mot Period dugc yéu cau,
thi thoi diém I1 cta don vi G1 duoc chuyén d6i toi giai doan, bat dau 1a I1
va két thuc bang I1 + INTERVAL ' 1' G1 ( G1 1a don vi chi dinh).

e Period 14 ding ciu t6i nhitng Period_set don, do d6, néu giai doan P1 véi
don vi G1 st dung Period_set dugc yéu cau, thi Period duoc chuyén ddi
t6i mot Period_set co gia trj bang period_set(P1) G1.

Két hop hai quy tic chuyén ddi gi6i thiéu ¢ trén, thoi diém phai dang cu toi

tap giai doan; do do, néu mot Instant duoc sir dung mot Period_set, thi Instant

dau tién duoc chuyén ddi téi mot Period va sau dé t¢i mot Period set, theo
quy tic chuyén doi thich hop.

Trong su chuyén ddi nay, don vi gidy va lich Gregorian dugc sir dung.

Vi du:

G1 1a don vi cua instantl, periodl.

periodl meets instant] chuyén d6i thanh

periodl meets period(instantl, instantl + interval '1' G1)

B - Chuyén doi don vi
TOQL nhan don vi ctia toan hang bén trai va chuyén d6i don vi vé don vi cia
todn hang nay.
Vi du véi thao tac sau:

INSTANT '1990-01-31' DAY + INTERVAL 'l' MONTH
4.1.3 Co sé dir liéu méu
Voi phén dir li¢u thoi gian, [EIV-99D] dua ra mot CSDL mau, lun van sé st
dung cho cac vi du & muc 4.1.4 va st dung CSDL mau nay trong cai dat
Demo tng dung. CSDL nay chita thong tin vé nhat ky ciia cic san pham sira

va cac nha may ma chung dugc san xuat. Cac lugc do sau mo ta thong qua
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cac cau lénh cua TODL :

interface Product

(extent Products

key  ProductName)

{// Cdc tinh chat thé hién
attribute String ProductName,
attribute String Description,
attribute float AvgSales valid state overlaps

granularity month;

attribute List<String> Ingredients transaction;
attribute Interval LifeTime valid state granularity day,
relationship Set<Factory> manufactured valid state

granularity month transaction

inverse Factory::manufactures,

/
interface Factory
(extent Factories

key  Owner, Location)

{// Cdc tinh chat thé hién
attribute String Owner;
attribute String Location,
attribute String Manager valid state granularity month;
attribute Long Turnover valid state granularity month,
relationship Set<Product> manufactures valid state

granularity month transaction

inverse Product::manufactured,

/

Gia str chung chira cac ndi dung sau:

0bj001

ProductName: ‘Life Orange Juice’
Description: ‘Orange juice. Sold in 330ml, 1 1t and 2 It packages’
AvgSales: {(value: 1000, VT: [1995-01, 1996-01)), (value: 1300, VT: [1995-06, 1996-06)),
(value: 1400, VT: [1996-01, 1997-01)), (value: 1600, VT: [1996-06, 1997-06))}
Ingredients: {(value: {‘Concentrated Orange Juice’, ‘Water’, ‘Sugar’, ‘E210’}, TT: [1995-01-01, 1995-06-01)),
(value: {‘Concentrated Orange Juice’, ‘Water’, ‘Sugar’}, TT: [1995-06-01, 1996-01-01)),
(value: {‘Concentrated Orange Juice’, ‘Water’, ‘E210°}, TT: [1995-06-01, UC))}
LifeTime: {(value: 18, VT: [1995-01-01, 1995-06-01)), (value: 9, [1995-06-01, 1996-06-01)),
(value: 12, [1996-06-01, forever))}
Manufactured: {(value: {Ref<Obj005>}, VT: [1995-01-01, 1996-06-01), TT: [1994-12-01, UC)),
(value: {Ref<Obj005>}, VT: [1996-06-01, 1997-01-01), TT: [1994-12-01, 1995-11-16)),
(value: {Ref<Obj005>, Ref<Obj006>}, VT: [1996-06-01, 1997-01-01), TT: [1995-11-16, UC)),
(value: {Ref<Obj006>}, VT: [1996-07-01, 1997-06-01), TT: [1996-04-10, UC))}
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Obj002

ProductName: ‘Champion’
Description: ‘Chocolate milk with honey and malt. Sold in packages of 330 ml.’
AvgSales: {(value: 600, VT: [1994-01, 1994-06)), (value: 500, VT: [1994-06, 1996 -09)),
(value: 450, VT: [1994-06, 1995-01)) }
Ingredients: {(value: {‘Cow’’s Milk’, ‘Honey’, ‘Chocolate’, ‘Malt’, ‘Color’}, TT: [1994-01, 1994-05)),
(value: {‘Cow’’s Milk’, ‘Honey’, ‘Chocolate’, ‘Malt’}, TT: [1994-05, 1995-02))}
LifeTime: {(value: 6, VT: [1994-01-01, 1994-06-01)), (value: 9, [1994-06-01, 1995-01-01)),
(value: 12, [1995-06-01, forever))}
Manufactured: {(value: {Ref<Obj005>}, VT: [1994-01-01, 1996-01-01), TT: [1993-11-07, 1994-10-10)),
(value: {Ref<Obj005>}, VT: [1994-06-01, 1995-01-01), TT: [1994-10-10, UC))}

Obj005

Owner: ‘Delta Dairy S.A.’

Location: ‘St. Stefanos’

Manager: {(value: ‘Stefanou’, VT: [1994-01, 1995-01)), (value: ‘Nikou’, VT: [1995-01, 1996-09)}

Turnover: {(value: 8000, VT: [1995-01, 1996-01)), (value: 9000, [1996-01, 1996-06))}

Manufactures: {(value: {Ref<Obj002>}, VT: [1994-01-01, 1996-01-01), TT: [1993-11-07, 1994-10-10)),
(value: {Ref<Obj002>}, VT: [1994-06-01, 1995-01-01), TT: [1994-10-10, UC)),
(value: {Ref<Obj001>}, VT: [1995-01-01, 1997-01-01), TT: [1994-12-01, UC))}

0bj006

Owner: ‘3E Canning Co.’

Location: ‘Korinthos’

Manager: {(value: ‘Andreou’, VT: [1993-06, 1995-04)), (value: ‘loannou’, VT: [1995-04, 1997-01))}

Turnover: {(value: 5000, VT: [1994-01, 1994-09)), (value: 6000, VT: [1995-01, 1995-07))}

Manufactures: {(value: {Ref<Obj001>}, VT: [1996-06-01, 1997-01-01), TT: [1995-11-16, 1996-04-10)),
(value: {Ref<Obj001>}, VT: [1996-06-01, 1997-06-01), TT: [1996-04-10, UC))}

4.1.4 Truy vin trén div liéu thoi gian

4.1.4.1 Cac kiéu biéu thirc hd tro xir Iy truy van ciia TOQL

Truy van don gian nhat 1 tra vé tat ca cac doi tuong trong mét pham vi (Vi

du: trong pham vi Products ). Két qua chura tit ca cac thé hién san pham da

dugc ghi vao CSDL .

Products ->Kiéu tra vé 1a mot Bag<Product>.

Céac ddi tuong thoi gian (cac dbi tugng thoi gian hiéu luc, giao dich va da

chiéu) cling c6 thé dugc thuc hién giai quyét nhu tap lua chon céc chi muc -

indexed collections, ban dau dén cac danh sach, cac tap, cac ti va cac mang

duoc hd trg boi OQL. Mot s6 kiéu biéu thire hd tro nhu sau:

Bing 4. 11 Danh sach cac biéu thirc hd trg cia TOQL

Tén biéu thirc va cii phdp(néu cé) Mt 56 biéu thirc
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Biéu thirc cho déi twong trang thadi hiéu luc
khéng cho phép nhin chong lap va déi tiwong
su kién hiéu lyc :

Set<struct(Value: T,VT:timestampType)>

count(valid_obj),first(valid_obj),
last(valid_obj);valid_obj[number],
valid_obj[nl:n2];valid obj[instant];
valid obj[period]

Biéu thirc cho déi twong trang thdi hiéu lyc
cho phép nhén chong ldp:

Set<struct(Value: T, VT: period)>

count(valid_obj),first(valid_obj),
last(valid_obj),;valid _obj[number];
valid obj[nl:n2];valid objfinstant];

Biéu thirc cho doi twong thoi gian giao dich

Set<struct(Value: T, TT: period)>

count(trans_obj),first(trans_obj);
last(trans _obj),;trans_obj[number],

Biéu thirc cho déi twong bitemporal khéng
cho phép cac nhan thoi gian hiéu luc va cac
doi twong su kién bitemporal chong 1én nhau

count(bitemp_obj);bitemp obj[valid at instant];

bitemp obj[current at instant];

bitemp_obj[valid at instantl, current at instant2];

Biéu thirc cho nhitng doi twong bitemporal
ma cho phép nhan thoi gian hiéu e chong
lén nhau

count(bitemp obj); bitemp obj[valid at instant];
bitemp obj[current at instant];

bitemp obj[valid at instantl; current at instant2]

4.1.4.2 Cacvidu
Nhiing truy van sau c6 thé duoc tra 161 bang TOQL, sir dung nhitng biéu thic

mo ta tai muc 4.1.4.1 :

Truy vin: Tim thoi gian vong doi san pham “Life Orange Juice” khi né lin diu
tién dwoc gioi thi¢u?

select first(valid p->LifePeriod)
from Products as p
where p->ProductName = "Life Orange Juice'

Biéu thuc(valid p->LifePeriod)[1] c¢6 thé duoc dung thay vi st dung
first(valid p->LifePeriod)

Truy véin: Tim thoi gian vong doi san pham “Life Orange Juice” Khi né lin diu
tién dwoc gidi thigu va khi vong doi ciia né dwoc thay doi?

select first(valid p->LifePeriod) as LifePeriod,

end (valid(first (valid p->LifePeriod))) as ChangePoint
from Products as p

where p->ProductName = "Life Orange Juice'

Ham giao dich ciing dugc hd tro va co thé duoc ap dung vao nhiing bién thé

trich chon tir thoi gian giao dich hodc nhitng d6i twong bitemporal.
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Truy vin: Tim cdc vong doi cua cdc san phim “Life Orange Juice” tw 1994-01-
012

select (valid p->LifePeriod) [INSTANT '1994-01-01' DAY]
from Products as p
where p->ProductName = "Life Orange Juice”

Truy vin: Tim vong doi ciia sita “Champion” khi né dwoc dwa ra trén thi truong

9

select last(valid p->LifePeriod)
from Products as p
where p->ProductName = "Champion”

Truy van: Nhiing thanh phdn nao dwoc dung cho sita “Champion” trong vong
doi cua no?
select transaction p->Ingredients

from Products as p
where p->ProductName = "Champion"

4.1.4.3 Kiéu két qua ciia cac toan tir kich ban con

Tuong tu cac biéu thirc dugc mé ta tai muc 4.1.4.1, néu mét toan tir kich ban
con lya chon hon mot phuong 4n ap dung trén mot ddi tuong thoi gian, két
qua ciia toan tir 1a mot tip cac ciu tric, voi mdi ciu tric chira phuong an danh
gid cung mot hoac hai nhan thoi gian, phu thudc vao toan tur kich ban con va

cac chiéu thoi gian duoc hd trg boi d6i tugng thoi gian.

Néu céc toan tir kich ban con tra lai cac doi tuong thoi gian, thi cé thé nguoi
dung cong thic hoa truy van lua chon mot ddi tuong thot gian giao dich ma

khong bao gdm thong tin hién thoi.

Pbi tuong nay co6 thé dang gan t6i mot thé hién thoi gian ma thudc tinh sir
dung, ngén ngir 1ap trinh ctia chinh né, hoac thong qua mot phuong phap cap
nhat trong mot truy van, nhu duoc théy trong vi du sau :

select p->set ingredient history((transaction p->Ingredients)
[period '[1990-01-01, 1991-01-01)' day])
from Products as p

Phuong phap set_ingredient_history dugc st dung trong tap vi du ma toan bo
lich st thudc tinh Ingredient cua ddi tuong nhan duoc béng lich st ¢6 trong

tham soO.
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4.1.4.4 HO tro cac gia tri bi hity bé va tién trién

Theo mic dinh, tit ca cac cac toan tir kich ban con bi bd qua vd&i cac gia tri vi
tri dinh vi da bi x6a [EIV-99D] va chi quan tam dén cac gia tri ¢o vi tri dinh
vi nhu “evolved” hoac “current”. Tuy nhién, nhiing truy nhap t&1 phuong an
d3 bi x6a dugc cung cap t6i biéu thirc kich ban con c6 mot trong nhitng tir
khéa nhu evolved, deleted hoac ca hai. Tu khoa evolved 1a mdc dinh, nhu vay
su c6 mit ctia nd khong thay doi kiéu két qua hodc gia tri ma dugc mo ta

trong muc 4.1.4.1.
Tuy nhién néu biéu thirc di theo bang tir khoa deleted hodc tit ca tir khoa, thi
kiéu va gia tri két qua duogc stra d6i nhu sau :

set<struct(value: T, VT: timestampType, TT: period, flag: variant type)>.
T 14 kiéu nhén thoi gian, timestampType 13 hodc thoi diém hodc giai doan,
phu thudc vao thoi gian hiéu luc cua doi tuong thoi gian dugc xac dinh tuong
tmg nhu su kién hodc trang thai va variant type 1a kiéu liét ké (current,

evolved, deleted).

Mot trong s6 cac thanh phan VT va TT c6 thé khong xuat hién trong mo hinh
két qua, néu két qua ciia cac toan tir twong Gng khong chira cac thanh phan
tuong Ung, nhu dugc mo ta tai muc 4.1.4.1.

M0 ta twong Gng truy van:

select (valid p->LifePeriod) [INSTANT '1994-01-01' DAY] all
from Products as p
where p->ProductName = 'Life Orange Juice'

s& tra lai mot cai bag chira mot phan tir don.

Phan ti nay s€ la mdt tap cac cAu trac, moi cau tric trong tap két quéa c6 mot
gia tri kiéu khoang, mot nhan thoi gian kiéu giai doan va mot cd hiéu kiéu
variant_type. C4u triic ndy twong tng toi tat ca cac phuong an trong lich s
hiéu luc “Life Orange Juice” giai doan vong doi ctia san pham, cic nhén thoi
gian hiéu lyc chong 1én nhau véi thoi diém da gan tén (‘1994 -01-01°). Trang

thai cia mdi phuong 4an (evolved hodc deleted) duoc bdo cdo trong thanh
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phan flag.
4.1.4.5 Trich chon cac trang thai doi twong

Néu mét 16p da duogc khai bao co ngit nghia thoi gian hiéu luc va/hoic ngit
nghia thoi gian giao dich, nhiing biéu thirc duge mo ta tai muc 4.1.4.1 c6 thé

dugc st dung véi nhiing biéu thirc co gia tri la mot thé hién cua 16p.

Vi du: Néu khai bao 16p Factory nhu sau:

interface Factory
(extent Factories
key Owner, Location)
//Pon vi trang thdi hiéu luc giao dich ngdy don vi;
// Cac thudbc tinh
attribute String Owner;
attribute String Location;
attribute String Manager;
relationship Product manufactures
inverse Product::manufactured;

Sau do6 céc truy van

select (bitemporal state f) [valid at INSTANT '1995-01-01' DAY,
current at INSTANT 'NOW' DAY]
from Factories as f

select (bitemporal state f) [current at INSTANT 'NOW' DAY,
valid at PERIOD '[1995-01-01, 1995-06-01)' DAY]
from Factories as f

c6 thé sir dung céc trang thai ctia cic nha may, nhu duoc ghi vao trang thai co
s& dir liéu hién thoi cho thoi diém ngay 01/01/1995 va giai doan 14 nam théng
dau tién cua nim 1995. Nhu vy, cl phap dé dua ra mot thao tac trich chon
trang thai trén mot ddi tuong 1a:

(time_dimension state temporal_object)extraction _operation

trong d6 time_dimension c6 thé 1a mot trong nhitng tir khoa valid, transaction
va bitemporal, va extraction operation phai la mdt toan tir kich ban con c6

kha nang ap dung trén cac doi tugng dugc xac dinh céac chiéu thoi gian.

Tu khoa valid ¢6 thé duoc sir dung cho nhiing doi tuong thoi gian hi¢u luc va

bitemporal; tir khoa transaction thich hop v6i nhitng ddi twong thoi gian giao
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dich, nhirng ddi tuong sy kién bitemporal va ddi tugng trang thai bitemporal
khong chong nhau cila cac nhan thoi gian hiéu luc; tir khoa bitemporal chi cho

phép trén nhiing d6i twong bitemporal.

Kiéu két qua cua mdt thao tac trich chon trang thai s€ 1a mot trang thai ddi
tuong, hodc mot tap cac clu tric, véi mdi ciu tric gilt mdt trang thai doi
twong va mot nhan thoi gian (Hodc hai nhan thoi gian), phy thudc vao sd

lugng trang thai cta biéu thirc.

Nhitng quy tic dé xac dinh sb luong cac nhan thoi gian twong ti v6i nhiing

quy tic mo ta tai muc 4.1.4.1.

Nhitng bd nghia nhu: trang thai time_dimension c6 thé dit trudc nhimg d6i
tugng thoi gian khi ching duoc st dung nhu mot tham sb tdi mot trong sb cac

ham count, first va last.

Trong nhing trudng hop nay, nhitng ham nay tra lai twong tng sb lugng trang
thai trong d6i tuong, trang thai véi nhin thoi gian nho nhit va trang thai voi
nhan thoi gian 16n nhat. Nhitng ham first va last ¢6 thé khong duoc st dung

khi time_dimension la tap bitemporal.
4.1.4.6 Giai quyét van dé ngir nghia nhap nhing

Trong cac biéu thtrc thi viéc xuat hién sy nhap nhéng gifta cac ddi tuong thot
gian c6 thé xuat hién trong cach dung cc toan tir 1a thanh vién anh em (. va
=>), nhiing bd nghia thoi gian (valid, transaction va bitemporal), cac toan tir
kich ban con v6i nhitng ham dédc bi¢t (count, first, last), cac toan tir co thé ¢6
y nghia cho ca hai chiéu thoi gian va thong thuong trong tham sb.

Vi du véi truy van

select count (p->Ingredients)
from Products as p
where p->ProductName = "Life Orange Juice"

c6 thé duogc giai thich 1a “ Tim s6 luong nhitng thanh phan hién thoi dugc su
dung cho san pham Life Orange Juice” (Ham 4p dung t6i chiéu thong thuong

cua thugc tinh Ingredients) Hodc “ Tim s0 lan ma cac thanh phan cta san
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pham Life Orange Juice dugc chuyén d6i” (Ham 4p dung t&i chiéu thoi gian

cua thugc tinh Ingredients).

Su nhap nhang nay duoc giai quyét boi viéc cho mot quy tic ngir nghia, bat
dau theo thtr ty cho ham hodc cac toan tir dé 4p dung vé6i chiéu thoi gian cua
tham sb cua nd, tham sb phai dugc dat trudc voi mot tu bo nghia thoi gian;

cach khac, ham ap dung dén chiéu thong thudng.

Quy tic ngit nghia ndy dam bao tinh thong thuong, mot khi ngir nghia cua
nhiing truy van thong thudng khong chuyén doi néu mé hinh co so dit liéu da

duogc lam gidu thém bang ngir nghia thoi gian.

Nhu vay, dé thuc hién liét ké danh sach dau tién cua céc ingredients cho san
pham “Life Orange Juice” d dugc ghi vao trong co s& dit liéu, truy van phai
duoc phat biéu nhu sau:

select (transaction p->Ingredients) [1]
from Products as p
where p->productName = "Life Orange Juice"

Néu dau ngodc bi bo qua tr truy van nay, lua chon danh sach doc transaction
p->Ingredients[1] thudc tinh Ingredients duoc chuyén d6i t6i gia tri thong

thuong ctia no, cac toan tir kich ban con sau d6 duogc ap dung.

Cudi cung, thuc hién udc luong tir bo nghia giao dich trén két qua chudi cia
cic toan tir kich ban con va nhu vay két qua c6 mot 16i ngir nghia, mot khi

nhiing tir bo nghia thoi gian khong thich hop trén chudi.
4.1.5 Tham chiéu dén cdc doi twong thay doi

Khi mot bién dugc dinh nghia dudi dang mot ddi tuong thot gian, nd co nhiéu
bién thé hién thoi gian dugc luu trit trong d6i twong thoi gian. Tét ca cac
phuong an déu dugce xem xét, cho du nhén thoi gian cia chung 14 hiéu luc hay
giao dich.

Pinh nghia bién duoc sir dung nhu tham sb trong cac ham hiéu lyc va giao
dich dé tra lai nhan thoi gian twong img. Mot ddi tugng thoi gian c6 thé dugc

dinh nghia trong ménh dé véi ct phap:
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temporal_object as identifier.

Trong céc c4u trac dinh lugng phé bién va céc céu trac ton tai, mot bién duoc
dinh nghia st dung trong tir khoa. Vi thé, mot truy van dinh lugng tdn tai kéo

theo mot bién dinh nghia trén mot dbi twong thoi gian co thé thirc nhu sau:
exists identifier in temporal_object: query

Trong khi ma mot truy van dinh lugng phd thong kéo theo mot bién dinh

nghia trén mot ddi tugng thoi gian dugc viét
for all identifier in temporal _object: query

Nhitng d6i turong thoi gian ¢ thé duoc st dung trong khong gian ctia mot tap

cho phép mot truy van thanh vién kiém thir (mot thanh phan trong tap hop).
Vidu

1. Truy vin: Lwa chon nhitng sin phim di cé mét vong doi bang 15 ngay?

select p from Products as p
where exists 1 in valid p->LifeTime: 1 = INTERVAL '15' DAY

Truy van nay c6 thé duogc cong thirc héa sir dung thanh phan kiém tra nhu
sau:

select p from Products as p
where INTERVAL '15' DAY in valid p->LifeTime

Truy van nay c6 thé dugc phat biéu sir dung bang mét vi tir phirc nhu sau:

select p from Products as p
where INTERVAL '15' DAY = any valid p->LifeTime

2. Truy vin: Cho méi sin pham, danh sdich thoi gian tén va vong doi ciia né,
cung voi giai dogn twong irng

select p->ProductName as ProductName,

1 as LifeTime,

valid(l) as LifeTimePeriod

from Products as p, valid p->LifeTime as 1

3. Truy vin: Cho méi sin pham, dwa ra danh sdch tén va nhiing thanh phan cia
né, néu nhivng thanh phan chiva ' E210 .

select p->ProductName as ProductName,
p->Ingredients as Ingredients,
transaction (Ingredients) as TT
from Products as p, transaction p->Ingredients as Ingredients
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where exists Ingredient in Ingredients: Ingredient = 'E210'

4.1.6 Chuyén déi giira gid tri thoi gian va théng thuwong
4.1.6.1 B6 nghia thong thuong

TOQL cung cip kha ning chuyén d6i nhitng ddi twong thoi gian téi mot tap
cac gia tri thong thuong, st dung tir bo nghia thong thuong. Tir bo nghia
thong thuong co thé dit trude bat ky truy van nao tra vé mot ddi tuong thoi
gian va c6 hiéu qua trén tat ca nhin thoi gian ma chung tra vé cac gia tri don.
Vi duy, cho truy van:

select p->ProductName as ProductName,
max (snapshot p->LifeTime) as MaxLifeTime
from Products as p

Truy van trén tra vé mdt tap cac bd, moi bo dir liéu 1a tén cua mot san pham,
va vong doi dai nhat ma né tung co.
4.1.5.2 Bo nghia hi¢u luc

Tir bd nghia hiéu luc str dung dé chuyén d6i nhitng tip toi nhitng d6i tuong
thoi gian hiéu lyc. Ca phap bd nghia hiéu lyc 1a:

valid valid_type [overlaps] [granularity] [calendar]

'['query : expression']'
trong d6 truy van 1a bat ky truy vAn nao tra vé tp hop va biéu thuc 1a mot
truy van cung cap cac nhan thoi gian.

Vi du véi truy van:

valid state [select Ingredient
from transaction aProduct->Ingredients as Ingredient :
transaction (Ingredient)]

Sinh mot dbi twong thoi gian hiéu luc, véi mdi phwong 4n twong tng véi mot
gia tri théng thudng cia lich sir thoi gian giao dich cta thudc tinh thanh phan.
Nhitng quy tic dé xac dinh kiéu két qua nhu sau : néu valid type la trang thdi,
thi sy chi dinh cac nhan chﬁng ldp bi bo qua va don vi la G va lich biéu C duwoc mé

ta, sau doé kiéu két qua la <type> don vi trang thdi hiéu lyc G lich biéu C.
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Mot 151 s& nay sinh néu:
e Biéu thirc sinh ra cic giai doan chong 1én nhau.
e Biéu thiic sinh ra cac giai doan ddng nht.
e Biéu thirc sinh ra nhiing thoi diém dong nhét.

Trong moi trudng hop, dac ta lich biéu c6 thé bi bo qua, néu dic ta nao Véng
mit téi lich Gregorian. Cubi cing, < Type> chua dugc phép c6 nhiing dic
trung thoi gian, trong bat ky trudng hop nao.
4.1.6.3 Bo nghia giao dich
Tt bd nghia giao dich sir dung dé chuyén ddi nhitng doi tuong théng thuong
t6i nhitng doi twong thoi gian giao dich. Cu phap la:

transaction '[' query ']’
Trong d6 truy van 1a bat ky truy van ndo tra vé mot d6i twong don.
Két qua chira mot phuong an don, gia tri cia chung 1a tap hop két qua cua
truy van, trong khi timestamp ctia n6 1 tap hop [NOW, UC).

Mdi phan tir ciia tap hop 1a mot ddi tugng thoi gian giao dich. Kiéu cua két
qua véi tir bo nghia giao dich phy thudc vao kiéu tra vé boi truy van duoc bao

trong ddu méc vudng.
4.1.6.4 Bo nghia bitemporal
Tir bo nghia bitemporal sir dung dé chuyén doi nhiing tap hop téi nhimg ddi
tugng bitemporal. Ct phap ciia tir b nghia bitemporal 1a:
bitemporal valid_type [overlaps] [granularity] [calendar]
'['"query : expression']’

chtrc ning cua tir bd nghia nay twong tu tir bd nghia hiéu luc, ngoai trir né
sinh ra nhiing ddi tuong bitemporal, thay vi doi tuong thoi gian hi¢u luc.

Nhaén thoi gian giao dich ctia mdi phuong 4n 1a tap hop [NOW, UC).

4.1.7 Két noi thoi gian
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Két nbi thoi gian 1a can thiét khi thong tin luu giit trong hai (hodc hon) d6i
tugng thoi gian phai duoc két hop.

Xem xét truy van ' Véi moi nha may, hay liét ké chi nhan cia né, vi tri dia Iy va
tién doanh thu, ciing véi tén cia gidm doc tiwong g voi cdac giai doan thoi gian ',
Thong tin vé tién doanh thu cta nha may duoc ghi trong thudc tinh thé hién
tién doanh thu, trong khi théng tin vé nhing giam ddc ctia nha may duoc luu
giir trong thudc tinh thé hién Giam déc. Ca hai thudc tinh thé hién nay c6 ngit

nghia thot gian hiéu luc.

Truy van c6 thé dugc tra 10i trong TOQL sir dung viéc tham chiéu dbi tuong
thay d6i, duoc minh hoa & bén dudi

select f->Owner as Owner, f->Location as Location,

t as TurnOver, m as Manager,

intersection(valid(t), valid(m)) as time

from Factories as f,valid f->Turnover as t,valid f->Manager as m
where valid(t) overlaps valid(m)

Truy van ¢ trén c6 thé xuat hién nhiéu phan tir cho mdi nha may, mot cho mdi
két hop tién doanh thu va giam ddc voi nhimng giai doan thoi gian hiéu luc
chdong 1én nhau. M6 hinh két qua co6 thé duoc chuyén d6i dé san sinh mot
phan tr cho mdi nha may, gdm c6 ba thanh phan, hai thé hién dau la cht nhan
va vi tri ciia nha may va thé hién tha ba 1a ddi tuong thoi gian hiéu lyc cua
kiéu struct(Turnover: integer, Manager: string) trang thai hiéu luc c6 don vi

la thang.

biéu nay co thé dat dugc nho st dung tu bo nghia hi¢u luyc nhu sau

select f->Owner as Owner, f->Location as Location,
Info: valid state [select t as Turnover, m as Manager
from valid f->Turnover as t,

valid f->Manager as m

where valid(t) overlaps valid(m))
intersection(valid(t), valid(m))]

from Factories as f

Str dung toan tir tstruct, truy van & trén c6 thé duoc trinh bay nhu sau:

select f->Owner as Owner, f->Location as Location,
tstruct (Turnover: valid f->Turnover,
Manager: valid f->Manager) as Info
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from Factories as £
Nhu vay, ci phap cho toadn tur tstruct twong tu nhu ci phép cia toan tur struct
chuan. Vi du: tstruct(identifier: query {, identifier: query}) trong d6 mdi truy

van udc luong t6i mot doi tuong thoi gian.
4.1.7.1 Kiéu két qua ciia két noi thoi gian

Kiéu két qua cua toan tir tstruct phu thudc vao cac kiéu tham s ctia nd. Ngudi
dung duoc phép tinh két qua ctia thdi gian két ndi toi mot 16p thoi gian da
dugc khai bao trong co s& dir liéu thong qua TODL, str dung ky hiéu OQL

chuan cho sy chuyén d6i kiéu.

Ca hai tham s6 dén toan tir tstruct phai sir dung cung lich biéu cho nhan
timestamps hiéu lyc cta chung. Tuy nhién, don vi khéng can phai twong tu
va, trong trudng hop ma cac don vi ctia nhitng tham s6 khong dbi sanh duoc,
don vi ctia két qua 13 thoi gian hiéu lyc duoc dit lam don vi cia tham sd bén
trai thoi gian hiéu luc.

e M0t d6i tuong trang thai hiéu luc khong chong 1én nhau, chta nhiing
bién thé khac nhau v&i nhan thoi gian chong 1ap.

e Mot ddi tuong trang thai hiéu luc cho phép chong 1én nhau, chira nhitng
bién thé khac nhau v&i nhan thoi gian dong nhat.

o Mot dbi tuong su kién hi¢éu luc, chira nhiing bién thé khac nhau véi
nhan thoi gian dong nhit. Trong tit ca nhitng truong hop nay, mot
ngoai 18 duoc phat sinh dé thong bao 15i.

Quy tic dé xac dinh kiéu két qua ciia mot két ndi thoi gian dugc phan phbi tir
ngir nghia phan biét cua kiéu doi tugng thoi gian hiéu lyc:

e Nhiing d6i tuong trang thai hiéu luc khong cho phép chong lap luu gitr
thong tin duoc ap dung dén muc giai doan ciing nhu mire thoi diém.

e Nhimng d6i twong trang thai hiéu luc cho phép thong tin luu gitt chong

lap duoc ap dung & muc giai doan.
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e Nhirng doi tuong su kién hiéu lyc chi luu gitr thong tin dugc ap dung &

muc thoi diém.

Trong moi truong hop, thir tu két qua ciia mot két ndi thoi gian hop nhat &

mot s6 mie thong tin (Period hodc Instant), murc nay cua thong tin phai dugc

bao gdm ca hai toan hang.

4.1.7.2 Gia tri két qua ciia mot két noi thoi gian

Céc quy tac ap dung khi hai di tuong thoi gian dugc két ndi thong qua toan

tu tstruct.

Néu VO1 va VO2 1a hai d6i tuong tuy theo kiéu két ndi:

Kiéu trang thai hiéu luyc <T1> va trang thai hi¢u luc <T2>, Tstruct(idl:
VOI, id2: VO2) sinh ra mot doi tuong trang thai hiéu luc khong cho
phép chong lap cic nhin thoi gian hiéu luc va cé kiéu hiéu lyc
state<struct(idl: T1, id2: T2)>.

Kiéu trang thai hi€u luc overlaps<T1> va trang thai hi€éu luc
overlaps<T2>, struct(idl: VOI, id2: VO2) sinh ra mot dbi tuong thoi
gian hiéu luc cho phép chong lap cua cac nhén thoi gian hiéu luc va c6
kiéu trang thai hiéu luc overlaps<struct(idl: TI, id2: T2)>.

Kiéu hiéu lyc event<T1> va hiéu luc event<T2>, Tstruct(idl: VOI, id2:

V02) sinh ra mot d6i twong su kién hiéu luc cua kiéu hiéu luc
event<struct(idl: T1, id2: T2)>.

Kiéu hiéu luc state<T1> va kiéu trang thai hiéu luc overlaps<T2>,
Tstruct(idl: VOI, id2: VO2) sinh ra mot doi tuong trang thai hi¢u luc
ctia kiéu trang thai hiéu luc overlaps<struct(idl: T1, id2: T2)> .

Kiéu hiéu lyc state<T1> va kiéu hiéu luc event<T2>, T: struct(idl: VOI,
id2: VOZ2) sinh ra mot ddi tuong su ki¢n hi€u lyc cua kiéu hiéu luc
event<struct(idl: T1, id2: T2)>.
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Bing 4. 12 Piéu kién ciia cac kiéu két ndi thoi gian

Tén kiéu ket noi

Diéu kién
Mot phuong an v véi gia tri struct(idl: x1, id2: x2) va nhan thoi gian hiéu
luc validv thude vé dbi tuong Kkét qua néu nhiing diéu kién sau thoa man :

Hai d6i tuong trang thai
hiéu lyc khong chong
1én nhau

- Phuong an v1 voi gia tri x1 va timestamp hiéu luc validvl thugc vé VOI.
- Phuong an v2 voi gia tri x2 va timestamp hiéu lyc validv2 thudc vé VO2.

- intersection(validvl, validv2) = validv

Hai d6i twong trang thai
hiéu luc cho phép chong
1én nhau

- Phuong an vl voi gia tri xI va timestamp hiéu lyc validvl thudc vé VOI.
- Phuong an v2 voi gia tri x2 va timestamp hiéu luc validv2 thugc vé VO2.

-validvl = validv va validv2 = validv

Hai d6i tuong sy kién
hiéu luc

- Phuwong an v1 voi gia tri x1 va timestamp hiéu luc validvl thugc vé VOI.
- Phuong an v2 voi gia tri x2 va timestamp hiéu lyc validv2 thudc ve VO?2.

-validvl = validv va validv2 = valid5.

Mot dbi tuong trang thai
hiéu lyc khong chong
lap va mot ddi tuong
trang thai hiéu lyc chéng
lap

- Phuwong an vi voi gia tri xI va timestamp hiéu lyc validvl thudc vé VOI.
- Phuong an v2 voi gia tri x2 va timestamp hiéu luc validv2 thugc vé VO2.

- (validvl chita validv hodc validvl = validv) va validv2 = validv

Mot dbi tuong trang thai
hiéu lyc khong chong
la"ip va mot dbi tuong su
kién hiéu luc

- Phuong an vi voi gia tri xI va timestamp hiéu lyc validvl thudc vé VOI.
- Phuong an v2 voi gia tri x2 va timestamp hiéu lyc validv2 thudc ve VO2.

- (validvl chira validv hodc validvl = validv) va validv2 = valid5.

4.1.7.3 Két néi thoi gian trén nhiéu doi twong

Toan tir tstruct ¢ thé dugc ap dung toi bat ky s6 luong cua cac d6i twong thoi

gian tol, to2,... ton véi cac kiéu < T1 > vtel, < T2 > vte2,... < Tn > vten,

tuong ung (Ti biéu dién kiéu nhan thoi gian, trong khi vtci dai dién nhimng dic

trung thoi gian hiéu luc cta nhimg ddi tugng twong tmg). Trong trudng hop

nay, kiéu doi tuong

két qua dugc xéc dinh nhu sau :

e Kiéu nhin thoi gian 1a struct(id1: T1, id2: T2,..., idn: Tn), trong dé idi

1a nhitng dinh danh dugc sir dung trong toan tir tstruct.

e Don vi cua timestamps hi€u luc 1a tdp don vi ctiia cac timestamps hi¢u

luc cua dbi tuong bén trai nhat.

e Ngit nghia cta thoi gian hiéu luc cua két qua 13 tap nhilng dic trung
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thot gian hi€u lyc véi mirc uu tién cao nhat, trong s6 nhirng céi lién két.
4.1.8 Todn tu cdu truc lai

Toan tir cAu trc lai 13 tién ich cho hinh thtrc hoa cac biéu dién twong duong
khac nhau cua dir liéu thoi gian. Hai todn tir cau trac lai dugc cung cép, toan
tir thir nhat chuyén ddi period-timestamped t0i cac instant-timestamped, trong
khi cdu tric toan tir tht hai cho phép chon truc thoi gian trén cac nhan thoi

gian cuc dai duoc sinh ra. Cac toan tir nay dugc gidi thi€u sau day:

Chuyén doi period-timestamped t6i instant-timestamped

C phap dua ra theo toan tir to chirc lai 1a:
temporal_object(partition time_axis as instant)

Trong d6 time axis 14 truc thoi gian hodc 14 valid hodc transaction. Ap dung
toan tir cau trac lai (phan hoach hiéu lyc nhu thoi diém) trén mot dodi tuong
cta kiéu T trang thai hi¢u luc G1 lich biéu C1 (G1 don vi cua timestamps
hi¢u luc) sinh ra mdt két qua kiéu set<struct(Value: T, VT: Instant)>, voi

nhiing thoi diém c6 don vi G1 va lich biéu C1.

Mot phan tir (vr, vtr) thudc vé tap két qua néu mot phuong an (vvar, vtvar)
xuét hién trong doi tuong thoi gian hi€u luc va nhiing diéu kién sau duoc thoa
man :

vr = vvar

vtvar chta vtr
Tuong tu, ap dung toan tir Phan hoach giao dich nhu thdi diém trén mét d6i

tugng kiéu giao dich T, két qua trong mot set<struct(Value: T, TT: Instant)>.

Mot phan tir (vr, ttr) thudc vé tap két qua néu mot phuong an (vvar, ttvar) xuat
hién trong doi twong thoi gian giao dich va nhitng diéu kién sau duoc thoa :

vr = vvar
ttvar chia ttr

Néu cung toan tir d6 ap dung trén mot d6i twong bitemporal, thi mo hinh két
qua mé rong dén nhitng phan tir cta tap két qua bao gdm mot thanh phan mo

rong véi tén VT.
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Vi dy, truy van: Cho nha may sé hiru “Delta Dairy S.A.” tai “St.Stefanos”,
Liét ké gidm doc cia moi thang:

select MonthInfo

from Factories as f,

(valid f->Manager) (partition valid as instant) as MonthInfo

where f->Owner = "Delta Dairy S.A"
and f->Location = "St.Stefanos"

Ttr gia tri cta thanh phan Manager cho d6i tuong chira thong tin vé nha may
s& hitu “Delta Dairy S.A.” tai “ St.Stefanos” la ddi tuong trang thai hi¢u luc

{ (value: 'Stefanou', VT: [1994-01, 1995-01)),
(value: 'Nikou', VT: [1995-01, 1996-09)}

(xem muc 4.1.3), két qua ctia truy van nay co thé tuong tng nhu sau:

{ (Value: 'Stefanou', VT: 1994-01), (Value: 'Stefanou', VT: 1994-
02), ey, (Value: 'Stefanou', VT: 1994-12),

Sinh ra nhan thoi gian cyc dai.
Mo hinh dit liéu c¢6 thé chon bat ky kiéu biéu dién nao dé luu giit thong tin
thoi gian vao trong co sé dit lidu, nhung nhitng truy van khac nhau c6 thé can
c6 su trinh bay khac nhau, dé sinh ra cac két qua dung.
Toan tir cdu trac thi hai, ¢ ca phap 1a:

temporal_object(partition time_axis as period)
trong do time axis cd thé hodc hiéu luc hoic giao dich.
Khi céc toan tir dugc ap dung td1 mot ddi tuong cua kiéu T trang thai hiéu luc
G1 va lich biéu C1 (G1 la don vi cia timestamps hiéu luc), no sira doi nhiing
bién thé cua dbi tuong thoi gian dé sinh sd 1an cuc dai trén truc xac dinh va
san sinh mot két qua kiéu set<struct(Value: T, VT: period, TT: Period)>.
Mot phan tir (vres, vtres, ttres) xuat hién trong tap két qua, néu mot phuwong an
v6i cling gia tri va bang timestamps xuat hién trong thé thirc cAu chuc lai cua
d6i twong thoi gian.
Ct phap chuyén dbi duoc giit t6i thiéu gitta thé thirc ban dau va thé thic cudi
cling ctia truy van.

Trén céc gidi han cia bién nao ton tai ménh d€ dugc dinh nghia da duoc stra
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dodi te T trang thai hi¢u luc G1 lich biéu C1 giao dich set<struct(Value: T,
VT: period, TT: period)> .

4.1.9 Tap hop

OQL 5.1.2 gi6i thiéu ménh d& group by, phan chia két qua caa mot truy van
select/from/where vio cac tdp hop con, mdi mot phan tir chira nhiing gié tri
d6ng nhét trong mot hodc nhiéu thudc tinh.

Vi du dbi véi truy van:

select p
from Products as p
group by p->Description like '#*milk*' as IsMilk

Lua chon tat ca cic san pham tir Products va tach ching thanh hai tdp hop

con, phu thudc vao mo ta san pham chura stra tir khong chua stra.

Nhitng phan tr cua tdp con dau tién cua thudc tinh  expression p-
>Description like *milk* duoc md ta trong ménh dé group by danh gia tra
vé True (dGng) cho mdi mdt trong s6 chung, trong khi ciing biéu thirc d6 udc

luong tra vé False (sai) cho mdi thanh vién cta tap con thit hai.

M6 hinh két qua cua truy van 1a bag<struct(IsMilk: boolean, partition:
bag<Product>)>, Trong d6 viéc phan hoach ving luu trir tat ca cac phan tir
ctia tap hop con, trong khi IsMilk luu giit gi4 tri chung ctia biéu thirc group-by
cho tit ca cac thanh vién cta tap con.

Vi dy voi truy van:

select IsMilk, partition as TheProducts,

count (partition) as NumProds

from Products as p

group by p->Description like '#*milk*' as IsMilk

Trong khi IsMilk 1an nita phan chia nhiing d6i twong trong Product véo trong
hai tap hop, phu thudéc vao mo ta ctia chung c6 chua stta hay khong, nhung
dong thoi tinh toan sd luong cua cac san pham trong mdi tap con va tra vé ban
s6 tinh toan dugc vao trong thanh phdn NumProducts ctia mé hinh két qua

(M6 hinh két qua bay gid bag<struct(IsMilk: boolean, TheProducts:
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bag<Product>, NumProducts: integer)>).

Cubi cung, sau khi cong thic hoa tap con rd rang ¢ xay ra, mot sd tap con
6 thé duoc loc ra khoi két qua cudi cung, phu thudc vao vi¢c ching c6 thoa
mén mot diéu kién hodc khong, khi c6 st dung ménh dé. Piéu kién trong
ménh dé having duoc danh gia ddi 1ap v6i nhitng phan tr ciia mdi tip con
(cac thanh vién ctia thanh phan phan hoach mdi ciu tric két qua) va cau trac
két qua xuat hién trong két qua chi khi diéu kién udc luong tra vé true (dung).
Do vay truy vén:

select IsMilk, partition as TheProducts,

count (partition) as NumProds

from Products as p

group by p->Description like '#*milk*' as IsMilk
having avg(select pl->LifeTime

from partition as pl) > INTERVAL '12' DAY

phan chia d6i twong trong pham vi Products nhu duoc mé ta & trén, nhung
chira mdi tap con trong két qua cudi cung chi khi thoi gian séng hién thoi
trung binh ctia cac dbi tuong trong né vuot hon 12 Ngay.

TOQL cung cip hai kiéu phan hoach thoi gian.

e Kiéu thtr nhat cho phép phan hoach tirng phin mot d6i twong thoi gian
don vao trong cac tap con khac nhau, méi cai gén vo1 mot phﬁn dac biét
cua truc thot gian.

e Phuong phap phan hoach thir hai cho phép két hop nhiing bién thé cia
nhiéu ddi twong thoi gian gin véi mot phan dic biét cua truc thoi gian
vao trong mat tap hop don.

Hai kiéu phan hoach, cing véi phuong phap cho viéc trich chon phan hoach
va tinh toan gid tri tong thé duoc mo ta tai cac muc sau.

4.1.9.1 Phan hoach mjt d6i twong thoi gian don

Kiéu phan hoach dau tién tich mot d6i tugng thoi gian don thanh nhimng tap
hop cta nhiing phuong 4n, voi mdi tdp hop chira nhitng phuong 4n gan lién

vo1 mot giai doan dac biét. Phan hoach c6 thé duogc thuc hién trén truc thoi
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gian hi¢u lyc hodc trén truc thoi gian giao dich.
C1 phép cua thé thire phan hoach nay 1a:
TemporalObject(partition time_axis as interval _query
[leading interval query] [trailing interval query] [calendar])
Véi truy van “ Cho tat ca cdc san phdm, hdy dwa ra tén va qud trinh séng cia

chung moi nam trong lich calendric *

select p->ProductName as Name,

(valid p->LifeTime) (partition valid as INTERVAL 'l' YEAR calendar)
as YearlyLifeTime

from Products as p

Thanh phan YearlyLifeTime trong mé hinh két qua cua truy van nay 1a mot
tap cac cau tric, véi mdi cdu trac tuong Gmg voi mot phan hoach cua truc thoi

gian hiéu lyc véi khoang thoi gian bang mot nam.
MGdi cdu trac chira hai thanh phan thanh vién.

e Thanh vién thtr nhit c6 tén TimeSlice, kiéu cua n6 1a Period va chua
phan cta truc thoi gian ma thong tin ciia cu tric nay lién quan. Pon vi
va lich biéu ctia thanh phan TimeSlice dugc lay tir cac dic trung tuong

ung cua nhan thoi gian trong truc thot gian phan hoach.

e Thanh vién thur hai 1a mot tdp c6 tén Partition, va chura gid tri va nhan
thoi gian hiéu luc ciia nhitng bién thé lién quan dén thanh phan truc thoi

gian hiéu lyc luu giir trong thanh phan TimeSlice twong ung.

Trong trudng hop tong quat, néu 1a mot ddi twong thoi gian, mé hinh thanh
vién Partition do mdt thao tdc phan hoach 1a mot ciu truc, thi nhirng thanh
phan duoc xac dinh nhu sau :

Céhu trac ludn ludn chira mot thanh phﬁn co tén 1a Value - Gia tri ma c6 kiéu
d6ng nhat v6i nhan thoi gian cua kiéu doi tuong thoi gian .

Néu TO c6 ngit nghia thdi gian hiéu luc, ciu tric chira mot thanh phan c6 tén
VT luu gifr thoi gian hiéu lyc ciia phuong an. Kiéu cia thanh phan VT la

Period, néu TO c¢6 ngit nghia trang thai hiéu luc. Trong tat ca cac truong hop,
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don vi va lich biéu cta thanh phan VT ddng nhat véi cac dic trung tuong Gmg
cua TO c¢6 nhan thoi gian hi¢u luc.
Néu TO c6 ngit nghia thoi gian giao dich, cdu triic chira mot thanh phan co
tén TT luu gitr phuong an co thoi gian giao dich. Kiéu thanh phan TT ludn
ludn 1a Period véi lich biéu va don vi mic dinh st dung cho chiéu hé théng
tho1 gian giao dich .
Mot sb dic trung bo sung cua cac toan tir phan hoach dugc biéu dién.
e Daic trung thu nhét 1a gia tri dac biét forever trong nhan thoi gian hi¢u
luc 14 tinh hubng con boi gia tri cia nhan thoi gian hién thoi cho nhiing
muc dich phan hoach.
e Dic trung thir hai cia thi tuc phan hoach biéu dién trong vi du trén la
viéc diéu khién céc bién thé period-timestamped, nhitng nhan thoi gian
chua hoan toan dugc chira trong mét doan don trén truc thoi gian.
Cudi cung, don vi phan hoach co s, cling nhu nhitng biéu thic khoang trong
nhitng ménh dé tiy ¥ va kéo theo khong can phai chuyén doi cho tat ca cac
d6i tuong.
4.1.9.2 Két hop nhirng bién thé tir nhiéu d6i twong thoi gian
Kiéu phan hoach con thir hai cho phép két hop nhitng bién thé tir nhiéu d6i
tuong thoi gian vao trong cdc nhoém, voi mdi nhom gan lién véi mot phan dic
biét hoac truc thoi gian hiéu lyc hoac truc thoi gian giao dich.
Vi¢c loc nhom va tinh toan gia tri téng thé duoc thuc hién bﬁng viéc dung
nhimg co ché OQL chuan, vi du twong Gmg ménh d& where va cac ham lién
hop. Cu phap thay thé ctia ménh dé group by la:

group by time_axis interval_query [leading interval query]

[trailing interval query] as identifier

voi1 time_axis hodc hi€u luc hodac giao dich.

Chiéu thoi gian chi dinh trong ménh dé group by phai xuét hién trong nhiing
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d6i twong tir truy van select/from/where.
Pon vi va cac lich biéu cta tat ca cac truy van khoang phai dong nhét; don vi
tat yéu khong ddi sanh dugc véi nhimg dic trung ctia déi tuong thoi gian cd
phan chia truc thoi gian.
4.2 Bo xir ly TOQL
4.2.1 Gidi thiéu
Trong muc nay, ludn vin gidi thiéu b xir 1y truy van TOQL. Muyc dich dé
Xuat va giai quyét trong thiét ké bo xtr Iy [EIV-99D]

- Churc ning thoi gian day du can phai diéu phoi

- Tinh twong thich day du véi DBMS thong thudng

- Hiéu nang thyc hi¢n

- Tinh kha chuyén
4.2.2 Kién tritc bé xir Iy TOQL
B6 xtr Iy TOQL duogc thyc hién nhu chirc ndng mo6 dun phén mém & trén bo
xtr Iy OQL ctia O2. Nhitng truy van TOQL sé& duoc giit lai va chuyén doi toi
nhing truy vin OQL, chiing s& trinh bay t6i bo xir Iy OQL cho viéc danh gia.
Nhitng két qua tré lai boi bd xir Iy OQL duoc chuyén t6i cho nguoi dung,

hodc tmg dung ma di dua ra truy van TOQL. So db nay duoc minh hoa trong
Hinh 4.2.

Application

Result 0,

TOQL oo | AP 02

processor OQL Statements | Pprocessor Engine

y

TOQL Statements

Result
User Result

Hinh 4. 1 Kién tric bd xir Iy TOQL
Chinh bd xt Iy TOQL chi tiét hon d6 1a dugc chia nho ra thanh nhig mo
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dun phan mém nho hon, véi mdi trong s6 chiing c6 trach nhiém véi mot giai
doan cua viéc xu 1y truy van, nhu dugc minh hoa trong Hinh 4.3. Nhiitng mo

dun nay dugc mo ta tai cac muc sau.

TOQL
queries Lexical Syntactical Type Semantical TOQL
analyser analyser checker analyser optimiser
N——a
results
OQL
generator
-
TOQL processor \ \ OQL queries
@q OQL processor ]
Database +
Metadata
O, System

Hinh 4. 2 M6 dun bj xir Iy TOQL

e Phén tich tir vung (Lexical analyser) xtr Iy nhiing truy van dang trinh
bay téi bo xir Iy TOQL va chia n6 thanh ting phan véi dau hiéu tir
vung, v&i mdi trong s chung twong tng t&i mot phan tir ciia TOQL.

¢ Kiém tra cli phap (syntax checker) doc dong tir vung ¢ cac dau hiéu do
nhimg ngudi phan tich va kiém tra tir vung da tao thanh mot truy van
TOQL hiéu lyc.

e Phan tich ct phap (Syntactical analyser ) phat sinh mgt cdy cti phap, mo
ta cAu tric cia truy van TOQL. Kiém tra kiéu (type checker) duyét qua
cay cu phap, viéc kiém tra thao tic xac dinh trong truy vén tinh hop 18
dbi véi cac kiéu tham sd cua chung.

e Mo dun phan tich nglr nghia (semantical analyser module) x4c dinh
nhirng thao tac thuc té phai dugc kéo theo, dé ude luong truy Vén).
TOQL t6i vu hoa sép xép bﬁng vi€c loai bdé nhitng thao tac thira hodac lam gon

nhiing thao tac c6 thé ¢ ¢ nhing noi co thé.

Mo dun khai quat OQL xu Iy nhitng cdy ct phap va cau trac dit liéu Troduced
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boi viéc kiém tra kiéu, mo dun phan tich ngit nghia va cong thirc hoa mot truy

van OQL, ma sé& thu dugc nhitng két qua mong mudn.
4.2.3 Xir ly truy vin

Nhu dugc trinh bay trong cac muc 4.2.2, bd xur ly TOQL phan tich nhitng truy
van biéu dién dén nd va chuyén d6i chung thanh nhitng truy van OQL tuwong
duong, ma sau nay duoc cho vao trong bd xir Iy OQL cua hé théng O2. Trong
nhimg muc sau, nhitng bién d6i ct phap thuc hién bai bd xir Iy TOQL va
nhiing phuong phéap phu tro duoc sir dung trong cach viét lai truy van dugc

dua ra.
4.2.3.1 Bién doi ci phap

Tat ca cac dic ta trong phan dic ta déu duoc bién d6i phu hop sang C++ khi
thiét ké TOQL. C6 thé tham khao chi tiét trong [EIV-99D]

4.2.3.2 Thuc thi TOQL ¢ trén OQL 5.1.1 twong thich OODBMS

TOQL, nhu dugc mo ta trong muc 1.2 té1 1.9 1a mot mé rong chic chin dén
chuan gan day hon ctia OQL, tc 13 13 phién ban 1.2 (J[EIV-99D]) Trong phién
ban 1.2, mot sd cdu trac ct phap cua phién ban 1.1 ([EIV-99D]) khong hiéu
luc, mot khi chung da dugc thay thé boi SQL - 92 giéng véi cac cdu trac cu
phap. Mic dau ci phap chuyén doi trong OQL 5. 1.1 1a substantial, thiét ké
mo dun bd xir Iy TOQL ké ca chuyén bo xtr Iy TOQL ¢ trén moi OQL 5.1.1
OO - DBMS tuong thich hodc ¢ trén mot OQL 5.1.2 OO - DBMS tuong thich
vo1 hi¢u nang cuc tiéu. Pac biét, chi mé dun Generator OQL can stra d6i nhu
mot cong giao tiép, nhu vay trong khi phét sinh ra mi chuyén biét vé phién
ban cho céu tric cu phap thi khong déng nhat trong ca hai dic ta ngdn ngi.
bdc tinh duy nhét cta OQL 5.1.2 khong truc tiép duoc hd trg o trén mot OQL
5.1.1 conferment OO - DBMS 1a sdp xép chung véi thir tu sip xép tuy v .

4.3 Cai dat chwong trinh

Trong phan nay luan vin gi6i thiéu chuong trinh cai dat ban demo dua trén
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CSDI mau d3 gidi1 thiéu trong muc 4.1.3

Do TOQL 13 mot ngdn ngir truy van vira méi duogc xdy dung va cac két qua
clia né dang trong qua trinh thir nghiém nén trong phan cai dit nay luan van
str dung mét co so dir liéu hudng d6i twong d6 13 Ozone véi phién ban 1.2.1
va cai dat mo rong thém céc 16p dbi tuong da noi dén trong cac muc tir 4.1.3
cho dén 4.2

Ozone 1a mot hé quan tri co so dit lidu ddi twong hd trg ngdn ngit 1ap trinh
Java. Chuong trinh demo dua trén cac truy van va xdy dung mot sb ham da

trinh bay trong ndi dung ctia chuong 4.

Véi CSDL da dugc luan van gidi thi€u ¢ muc 4.1.3 thi mdi dbi tuong dugc
cai dit dudi dang mot cdy ma mdi canh 1a mot thude tinh, néu mudn thém mot
thudc tinh maé1 hoac chinh stra mét thudc tinh da cé chiing ta dua vao tinh chat

cua cay dé thuc hién.

Vi cac gia tri cua Obj001 tai muc 4.1.3 ta c6 nd1 dung hién thi trong demo

theo cac ndi dung sau:
Mot s6 chirc ning:
Run thuec thi truy van demo du trén cac gia tri va thudc tinh lya chon theo:
Object: 12 nhom tén cac loai di tuong trong CSDL
Name: Tén ctiia mot dbi tuong cu thé trong CSDL
Attribute: Cac thudc tinh ctia d6i twong Name trong CSDL
Value: Gia tri tai mot thoi diém cua cac thudc tinh ctia ddi tuong Name
ReSet: tra vé cac thudc tinh mic dinh va thuc thi truy van mic dinh
Exit: Thoat khoi chuong trinh

File: Mot s6 thao tac vai tép cau 1énh truy van
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g Query Demo
File Tools Help

Temporal Object Oriented Query
Ohject: Product = | Marme: ILife Qrang 'I Atribute: Iﬁwerage 5 vI Yalue:
Frorm; | o | Run | Reset | et

Min

=101 x|

D Froduct Mame: Life Qrange Juice
D Description: Crange juice. Sald in 330ml, 1 tand 2 it packages
9 [ Awerage Sales
9 Awgl
[ value: 1000
D WT[1995-01-01,1995-01-013
o= ] Awil
o= ] Awg 2
o= [ A3
o [ Ingredients
o= ] Life Time
¢ [ Manufactures
¢ [ Manui
[ value: {Ref<0hjo05=}
D WT:[1995-01-01,1995-01-013
D TT[1994-12-01, U
o= ] Manut
o= [ Manuz

[ [

l

Hinh 4. 3 Biéu dién di twong Obj001
Vi du: Vi Obj001
Object: Product
Name: Life Orange Juice
Attribute: AvgSales, Ingredients, LifeTime, Manufactured
Trong dé gié tri cua cac thudc tinh nhu sau:
ProductName: Tén san pham
Description: M6 ta thém thé tich, mau ma san pham
AvgSales: San lugng ban trung binh trong mdt khoang thoi gian
Ingredients: Cac thanh phan ctia san pham
LifeTime: Vong doi ctia sant pham
Manufacrured: Noi san xuat
VT: ValidTime (Khoang thot gian hi€u luc ctia thudc tinh)
TT: Transaction (Khoang thoi gian giao dich cua thudc tinh)

Gitra Obj001 va Obj006 c6 sy tham chiéu thong qua thudc tinh Manufactured.
Nhin vao hinh 4.4 ta thay thu¢c tinh Manufactured c6 Value 1a <Obj001> nhu
vay, do1 tugng Obj006 tham chiéu dén Obj001 nhung Obj001 lai tham chiéu

dén Obj005 ... d6 1a su khac biét cia CSDL ddi tuong.
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g Query Demo
File Toolz Help

Temporal Object Oriented Query
Ohject: Owner | Mame: |3E CannirvIAﬁrihute: Ih.ﬂanager vIVaIue:
R I jit I Run | Reset | Exit

Min

=101 x|

|} 3E Canning Co
D Kaorinthos
% ] Manager
¢ [ mManan
D Value: Andreou
D WT[1993-06-01,1993-06-01)
o= ] Manal
9 [ Turnaver
o= ] Turni
¢ [ Turnt
[ value: G000
D WT[1995-07-01,1995-07-013
¢ [ Manufaciures
o= ] Manul
¢ [ Manut
[ value: {Ref<0bjo01 =}
D WT.[1996-06-01,1996-06-017
D TT[1996-04-10,UC)

[ ¥

Hinh 4. 4 Biéu dién di twong Obj006

Duva vao cac tinh chat cua doi tugng va cach bi€u dién nay ching ta cé thé

truy van dé dang du trén cac gia tri thudc tinh va cac ham da xay dung dua

theo ¥ tuong thiét ké trong muc 4.1.

4.4 Két luan chuong 4

Trong chuong 4, luan van da trinh bay dac ta va bg xu Iy TOQL mé rong tur
OQL 5. 1.2. M& rong nay phu hop véi OQL, trong ¢6 TOQL van luu giir ct
phap va ngit nghia cia OQL. Bo xur Iy TOQL c¢6 day du cac tinh ning nhu:
tinh kha chuyén qua bat ky cac ODMG DBMS tuong thich, xtr Iy duoc truy

van thong thuong va truy van thoi gian. Panh gia truy van dua vao viéc viét

lai truy van va phuong phép kich hoat, cho phép khai thac nhiing k¥ thuét t6i

uu bén dudi OODBMS.

Nguyén Thi Héi — Céng nghé théng tin 2004




Trang - 93 -

CHUONG V: KET LUAN

Co so dir lidu thoi gian voi dic trung khong mat mat thong tin ¢6 ¥ nghia rat
16n ddi véi cac tng dung thuc té. Quan 1y co so dir liéu trong cac img dung
thong tin ¢ yéu td thoi gian, co yéu cau luu trix, tim kiém, xir 1y cac dit liéu
lién quan dén khai niém thoi gian 13 rit quan trong trong viéc phat trién cac hé
thong thong tin hién nay. Hau hét cac tmg dung quan 1y co so dir liéu hién nay
déu str dung cac hé quan tri CSDL quan hé thong thudng. Cho nén néu c6 yéu
cau vé mat thoi gian thi phai mé rong thém céc trudng trong cic bang quan
hé. Nhu vdy, vira phai yéu cau thém vé bo nhé luu trit vira phai yéu cau thém
vé thoi gian truy xuat thong tin. Piéu ndy 1am han ché hiéu qua ciia hé théng
va d6 ciing 14 diéu khéng mot ai trong nhom nhiing ngudi phat trién hé théng

va nguodi st dung mong muon.

Hé quan tri CSDL hudng d6i twong thoi gian ra doi khong nhing tiét kiém vé
mat bo nhé cho hé théng ma con tiét kiém vé thoi gian truy xuét va hon thé,
cac phuong phap truy xuat dir liu don gian va khong khac gi so voi cach truy
xudt trong cac hé quan tri CSDL quan hé. D6 1a mot thanh cong cta cac nha

khoa hoc nghién ctru vé CSDL hudng d6i twong thoi gian.

Trong ludn vin di trinh bay duoc co sé 1y thuyét ctia co sé dir liéu huéng d6i
tuong thoi gian trong cac hé thong thong tin (TOOBIS) ciing nhu trinh bay co
so toan hoc (Pai s6 TA) cho viéc xir 1y co so dir liéu hudng d6i tuong thoi

gian.

Pai s6 TA 1a co sé toan hoc cho viéc xtr Iy CSDL huéng dbi tuong thoi gian
thong qua cach biéu dién dd thi va lugc dd. N6 cung cap day du cac phép toan
nhu d6i véi CSDL quan hé va cung cap cac phap toan danh cho viée xtr 1y dix
liéu d6i tuong thoi gian. Dua vao co sé toan hoc ndy ma TOOBIS da xay

dung ngdn ngit TOQL dé truy van dir liéu thoi gian hudng dbi tuong.

TOOBIS da dua trén CSDL d6i tuong va mé rong thém mat thoi gian dé xay
dung nén phuong phéap luan huéng ddi tuong thoi gian TOOM. TOOM dugc
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st dung trong pha phan tich va thiét ké vong doi cua cac hé thong thong tin c6
yéu ciu vé mit thoi gian. TOOM, ngoai kha ning thuc hién viéc nam bat va
mo hinh hoéa né con cung cap cach thirc xdy dung mé hinh bao gém cé khia
canh ciu tric 1an khia canh hanh vi cua hé thong thoéng tin. Tir phuong phap
luan TOOM, TOOBIS x4y dung nén ngén ngit dinh nghia ddi twong thoi gian
TODL thong qua md hinh dinh nghia huéng dbi twong thoi gian TODM.
TODL hd tro tit cd ngit nghia xdy dung mo hinh héa dit liéu bén dudi
(TODM), 1a ngdn ngit dinh nghia cho cic dic ta dbi tuong va 1a mot ngodn
ngir 1ap trinh doc lap. Thong qua TODL, TOOBIS xay dung nén ngoén ngir
truy van TOQL.

Vé mit Gmg dung, luan van da trinh bay dic ta ngdn ngit truy van TOQL cho
CSDL huéng ddi twong thoi gian voi cac tinh ning day di cho mot ngdn ngir
truy van doc 1ap va tuan theo cac chuan cia ODMG. TOQL c6 day du cac
chtic ning thoi gian duoc yéu cau va tuong thich voi DBMS thong thudng.
Do d6 hiéu ning thyc hién duoc danh gid cao va kha niang chuyén doi giira

cac ung dung la dang tin cay.

Vé mit han ché cia co sé dit liéu huong ddi tuong thot gian 1a viéc quan 1y
cac ddi twong nhu thé nao cho hop 1y vi trén thuc té cac ddi twong 1a cac con
tré va diéu phdi con tro 1a mot van dé dang duoc nghién ciru tiép theo cua co
so dit liéu d6i tuong dac biét 1a co so dit lidu dbi tugng quan 1y vé mit thoi
gian.

Hon nita, van dé biéu dién dit liéu dudi dang ddi tuong ciing gy nén sy kho
hiéu, nhip nhang gitra lap trinh huéng d6i tuong va co so dir liéu hudng d6i
tuong. Ban chit cua viéc biéu dién dir lidu dudi dang doi tuong thi gﬁn VOl
ban chat vat mang tin thuc té nhung lai gy kho hiéu d6i véi nguoi 1ap trinh
va ngudi phat trién Gmg dung vi dd quen nhin nhan cic bang biéu trén CSDL

quan h¢ thong thuong.

Viéc quan 1y CSDL ddi tuong co yéu t6 thoi gian d6i voi nhitng nha phat

trién ung dung yéu cau sy trong suot doi voi nguoi st dung s€ gap kho khan
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nhat 1a trong cac ing dung phan tan, cac ing dung mang va viéc nhan ban céc

CSDL dbi tuong thoi gian, ¢6 yéu cau trong sudt vé mit thoi gian...

Nhiing han ché nay ctia hudéng nghién ctru trong dé tai cting s€ 1a nhiing van
dé em mong mudn s& nghién ctru ti€p trong thoi gian gan nhat dé thu dugc

nhiing két qua toan ven va day du hon.

Luan vin duoc hoan thanh trong mot thdi gian han hep nén khong thé tranh
nhirng thiéu sét, em rat mong mudn nhan dugc nhitng ¥ kién déng gop cua
cac thiy cd, cac ban dé cung nghién ctru va hoan thién diy du hon. Em xin

chan thanh cam on.
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Lugn van cao hoc: CSDL hwéng doi twong thoi gian va xir Iy truy van (pl -1 - )

PHU LUC LUAN VAN

DANH SACH BANG BIEU

Bang 1. 1 Bang so sanh gitta I6p VA tAP .ccvvvevveeiieieeceecee e
Bang 2. 1 Dinh nghia quan Iy thoi gian trong mot 16p thoi gian...............
Béng 3. 1 Céc ky hiéu biéu dién trong biéu thirc dai SOTA oo,
Bang 3. 2 Cac tinh chét ctia cac toan tr dai 86 TA ...ov.oveveveeeeeeeeeeeeeeans
Bang 4. 1 Mot $6 Kieu thot G1EM .........veeeeeieeeeeeeeeeeeeeee e
Bang 4. 2 Mot 86 Kiet KNOANE ........veeeeeeeeeeeeeeeeeeeee e
Bang 4. 3 Mot $6 Kieu giai QOAN ......c.vveeeeieeeeeeeeeeeeeee e
Bang 4. 4 Mot sO Kiéu tAp @iai dOaN ........c.oveveeveeeeeeeeeeeeeeeee e
Bang 4. 5 Danh sach mot s6 ham méi ctia TOQL .......o.ovvvvieeeeeeeeene.
Bang 4. 6 Cac vi tr m&i cia TOQL ......oooiiieiiiiiieieeeeeeeee e
Bang 4. 7 Thao tac trén Khoang ..........c.coeceeviiiiiiieniieeieeee e
Bang 4. 8 Thao tac trén tap giai d0an ..........cceeveveerciieeiieerieeieeeree e
Bang 4. 9 Thao tac trén thoi GiM ...........ov.evvveeeeeeeeeeeeeeee e
Bang 4. 10 Thao tac trén giai G0an ..........ccceeeveeeieeniiieeiieeie e
Béng 4. 11 Danh sach cac biéu thirc hd trg ctia TOQL ........o.vvveveenene.
Béng 4. 12 Piéu kién cta cac kicu két ndi thoi gian ..............ccoevveveennne..
DANH SACH HINH VE

Hinh 1. 1 M6 hinh mot @61 tWONE .......cvveeeeeeeeeeeeeeee e
Hinh 2. 1 Kién tric ctia TOODBMS.......ooonriiirirneeineeieeessseeseeseeesneeones
Hinh 2. 2 Kién trtc tong quan hé nén TOOBIS.........ccoveveereeeeeereeeeenn,
Hinh 2. 3 Cac khai niém co ban ciia md hinh dbi 10010 1 1SS
Hinh 2. 4 MOt TUQC G0 QONEG ...
Hinh 2. 5 CaAc 1Op thOil lan ........coouveeviiiiiiieeiieeeceeeeee e
Hinh 2. 6 M0 rong dén kiéu phan cip ctia ODMG.......c.ocueeeeeeeeeereane.
Hinh 2. 7 Cac tinh chét thé hién thoi gian va cac dbi tuong thoi gian ......
Hinh 2. 8 Cac quan hé va cac quan hé trang thai..........c..cccoevevieeiieennnnnne.
Hinh 2. 9 Kién traic b0 Xt 1§ TODL.......veeeveeeeeeeeeeeeeeeee e
Hinh 3. 1 D6 thi luge d6 ctia mot CSDL CONG LY wevveeeeeeeeeeeeeeeeeeeenne
Hinh 3. 2 Thudc tinh nhén thoi gian trong t6 chire dit liéu thoi gian ........
Hinh 3. 3 Thé hién nhén thoi gian trong t6 chire dit lidu thoi gian...........
Hinh 3. 4 D6 thi d6i twong thoi lan.............ooeeeeeeeeeeeeeeee e
Hinh 3. 5 D thi truy VAN c0a Q1 .....oueeeeeeeeeeeeeeeee e
Hinh 3. 6 Minh hoa lién két két hop thoi Zan .........c.oeveevveeeeeeeeeeeeeans
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Lugn van cao hoc: CSDL hwéng doi twong thoi gian va xi Iy truy van (pl - iii - )

PHU LUC A: DANH SACH CAC TU - NGU VIET TAT

STT Viét tit  Nghia tir - ngir diy du
1. CSDL Co s0 dir liéu (DataBase)
2. DBMS DataBase Management System
3. ODMG Object Definition Management Group
4, 00 Object Oriented
5. OOM Object Oriented Method
6. OQL Object Query Languge
7. SQL Structures Query Language
8. TA Temporal Algebra
9. TODL Temporal Object Definition Language
10. TODM Temporal Object Definition Method
11. TOOA Temporal Object Oriented Algebra

12. TOOBIS Temporal Object Oriented DataBases within Information System

13. TOQL Temporal Object Query Language
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Lugn van cao hoc: CSDL hwéng doi twong thoi gian va xir Iy truy van (pl - iv -)

PHU LUC B: DANH SACH CAC TU KHOA

Keyword indexs:

valid timestamp, transaction timestamp, object- oriented temporal
database, temporal algebra, temporal object query, processing query.
Cac chi muc tir khoa:

thoi gian hi¢u luc, thoi gian giao dich, co s& dir liéu thoi gian hudng
d6i tuong, dai sd thoi gian, truy van d6i tuong thoi gian, xir 1y truy van ddi

tuong thoi gian.
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Lugn van cao hoc: CSDL hwéng doi twong thoi gian va xir Iy truy van (pl - v - )

PHU LUC C: TOQL POI VOI CAC YEU CAU NGUOI DUNG

TOQL hd tro cac yéu cau nguoi dung dugce liét ké trong bang sau: [EIV-99D]

Céc yéu cau cta nguoi dung Ho tro  Chu thich

Chiéu thoi gian

Thoi gian hi€u luc X

Thoi gian giao dich X

Céc kiéu d6i tuong

Déi tuong théng thuong X

béi tuong hi¢u luc X

Déi tuong giao dich X

Déi tuong Bitemporal X

Céu trac thoi gian

Piém thoi gian X Céc thao tac cung cap trén thoi diém

Giai doan X Céc thao tac cung cip trén giai doan

Tap cac diém thoi gian X Chuan OQL cac toan tir Tai/Tap

Tap céac giai doan X Period_set

Don vi va Lich biéu

Lich bidu X gffggﬁ% Céc lich tuy y do nguoi dung
Nam, Thang, Ngay, Gio, Phut, Gidy trong

Cac don vi X lich Gregorian. Cac don vi do ngudi dung
dinh nghia

Truy van thoi gian

Céc so sanh vé ngay thang X Toan tir trén thoi diém

So sanh va ciu triac cac Giai doan X Toén tir trén Giai doan va cac ham cu trac

Anh xa ngay thang dén cac X Toan tir trén thoi diém, cac chuyén dbi

Khoang tuong minh trén cac Giai doan

Tinh toéan trén cac Khoang X Thong qua cac toan tir va cac ham cau tric

Thao tac trén thoi gian quan hé X Cac nhan thoi gian quan hé

Chuyén d(f)i cac dé@ tuong thong

thuong dén cac doi tuong thoi X Hiéu lyuc, giao dich va bitemporal

gian khac

Eégcfgizg‘-’icﬁhgia B d(})‘:jgmll‘éc X e i 6650 o 2 i €

Céu trac quan h¢ hiéu luc dén X Thong qua bd nghia hiéu luc va bo nghia

mot doi tuong két qua bitemporal
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Lugn van cao hoc: CSDL hwéng doi twong thoi gian va xir Iy truy van (pl - vi -)

Luva chon cac gia tri twong ung
mot giai doan

Lua chon céac giai doan thdéa man
mot diéu kién

Lua chon mot ddi tuong hiéu luc
tr mot doi tugng hiéu luc

Nhoém thoi gian
Lua chon th tu thoi gian

Céc ham két hop

Cac toan ti kich ban con cac tham chi€u cac
doi tuong khac

Tham chiéu dén bién thé ddi tuong

Cac toan tir kich ban con

Cac d6i twong thoi gian dugc nhom theo
thoi gian

Sap xép theo thoi diém va giai doan

Chuan két hop OQL va céc thé thirc thoi
gian két hop

Céc truy van thoi gian

Chuyén d6i cac ddi tugng hiéu
luc t61 thong thuong, giao dich va
da chiéu

Chuyén dbi cac ddi tuong giao
dich t&i1 thong thuong, hiéu luc va
da chicu

Chuyén d6i cic ddi tuong da
chiéu té1 thong thuong, hiéu luc
va giao dich

Bé‘nghia thong thuong, giao dich va da
chiéu

B6 nghia thong thudng, hiéu luc va da chiéu

B6 nghia thong thuong, hiéu luc va giao
dich
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Lugn van cao hoc: CSDL hwéng doi twong thoi gian va xir Iy truy van (pl - vii - )

PHU LUC D: BAN TOM TAT TIENG VIET

Co so dir liéu 12 mot phan khong thé tach roi cua cac hé thong thong tin, thiét
ké va xay dung co s& dit liéu 1a mot bai toan khong moi nhung ciing khong hé
cii d6i véi cac nha thiét ké hé théng. Co sd dit liéu v6i yéu cau quan 1y vé mit
thoi gian trong cac ing dung dang ngdy cang phd bién. Hon thé nita, cac (mg
dung da phuong tién, tich hop cac hé théng thong minh, cac ung dung vin
phong tich hop dang ngay cang yéu cau viéc phén tich va xdy dung co s¢ di

liéu trong cac hé théng cao hon.

Luan van véi dé tai “Co sé dir liéu hudng doi tugng thoi gian va xu 1y truy
van trong co s& dir liéu huong doi tugng thoi gian” trinh bay cdc ndi dung

nhu sau:

Chuong 1. Téng quan: Trinh bay cac ndi dung co ban vé co so dir lidu ddi
tugng va co so dir li¢u thoi gian.

Co s& dir liéu thoi gian chinh 1a cac hé thong ung dung doi hoi viéc quan 1y
theo cac khia canh thoi gian khac nhau. Céac khia canh thoi gian dugce quan
tam nhiéu nhat 13 thoi gian hiéu luc (Valid Time) va thoi gian giao dich
(Transaction Time). C6 nhitng tng dung yéu cau quan 1y dit liéu theo ca hai

chiéu thoi gian thi goi 14 thoi gian phirc hop (Bi_Temporal).

Co s¢ dir liéu dbi twong thi xem va quan 1y dit liéu dudi khia canh cac ddi
tugng. Mot ddi twong bao gém 4 thanh phan: Mot dinh danh ddi tuong
(IDentifier - ID) x4c dinh trong toan bd hé théng. Gia tri cua mdi d6i tuong 1a
gia tri tai mot thoi diém trong CSDL.Céc tham chiéu hay cac quan hé ma ddi

tuong c6 thé co va Phuong thirc ma ddi tuong ¢ thé thuc hién.

Chuong 2: Co so dit liéu hudng ddi tuong thoi gian trong cac hé thong thong
tin. Trong chuong nay trinh bay cac ndi dung vé co so dir liéu hudng d6i
tuong thoi gian bao gdm co so 1y thuyét va cac két qua co ban trong TOOBIS
(Temporal Object Oriented DataBase with Information System). TOOBIS bao

gém mot phuong phap luan (TOOM) danh riéng va mot hé quan tri co s dix
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liéu huéng ddi tuong thoi gian (TOODBMS)

Chuong 3: Pai s6 TA — Co s6 khoa hoc cho xir 1y dit liéu huéng ddi tuong
thoi gian. Pai s6 TA nhin nhan dir liéu doi tuong theo thoi gian trén céc lugc
d6 (Schema), viéc xir 1y truy van dya trén cdc mau cua cic dd thi (Graph) 1a
co s& dit lidu cua hé théng. Pai sé6 TA khong nhiing c6 ddy du cac tinh chat
cta cac dai s6 thong thuong khac ma con xay dung cac phép toan danh riéng
cho CSDL d6i tuong thoi gian.

Chuong 4: Mot ngdn ngit truy van trén co s dit liéu huéng ddi twong thoi
gian. Trong chuong nay trinh bay vé ngoén ngit truy van TOQL (Temporal
Object Query Language). TOQL duoc md rong tir OQL theo chuan cua
ODMG, 1a mét ngdn ngit truy van doc 1ap khong nhitng danh riéng cho co so
dir liéu ddi twong thoi gian ma con hd trg day du cac tinh ning truy van cho

co so dit lidu dbi tuong thong thuong.
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PHU LUC E: BAN TOM TAT TIENG ANH

In the last two decades, researchers have addressed the issue of
temporal data, i.e. data varying over time. In the real world, entities evolve
over time; thus their respective representation in information systems must
change. Most computerised information systems (and DBMSs, in particular)
nowadays retain only the current state of real-world entities, providing no
support for keeping past values or storing predicted future values. Some
information systems allow for retaining a log of past states for each entity, but
these facilities mostly serve auditing and archiving purposes, providing only
minimal support for information retrieval and analysis. An additional time-
related requirement for information systems is to store the time that each
piece of information was stored in the information repository and the time it
was (logically) removed. Technically, the time that each piece of information
is true in the real world is termed valid time, while the time from the insertion
of a piece of information in a DBMS to its (logical) deletion is termed
transaction time.

Temporal information systems are inherently more complex than snapshot
information systems (i.e. information systems storing only the current state of
the

modelled universe), since an extra dimension (the time dimension) is added.
In this respect, along with the tools to support the storage and manipulation of
time-varying information, a methodology is also needed to enable analysts
and designers to capture, represent and analyse the semantics and
requirements of temporal information systems.

This thesis describes an object-oriented temporal association algebra (called
TA-algebra) which is intended to serve as a formal foundation for supporting
a pattern-based query specification and processing paradigm. Different from
the traditional tableand- attribute-based paradigm, the pattern-based paradigm

views the intension of an object-oriented temporal database as a network of
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object classes interconnected by different association types and its extension
as a network of associated temporal object instances. Consistent with this
view, queries can be specified in terms of patterns of temporal object
associations or nonassociations (i.e., linear, tree and network structures of
object classes/objects with logical AND and OR branches). TA-algebra
provides a set of algebraic operators for processing these patterns and allows
the direct and/or indirect associations and/or nonassociations among temporal
object instances to be more explicitly represented and maintained during
processing than the traditional tabular representation of temporary or final
query results. TA-algebra operators are based on time-interval and valid-time
semantics and they preserve the closure property. The algebra is capable of
operating on heterogeneous as well as homogeneous patterns of object
associations. Both homogeneous and heterogeneous patterns are decomposed
into a set of primitive temporal pattern instances for uniform treatment. This
paper formally defines the TA-algebra operators and their mathematical
properties. The applications of these operators in query decomposition and
processing are illustrated by examples.

The last, thesis is present of TOQL is a temporal extension to the OQL, the
ODMG standard for querying object databases. The design objectives of
TOQL were to formulate a temporal extension of OQL, delivering full
temporal functionality, but yet remaining simple and treating uniformly
temporal and non-temporal data. Another goal pursued in TOQL’s design
phase was the provision of the maximum degree of compatibility for legacy
applications, 1.e. applications that were written with a non-temporal schema in

mind.
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