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LOI NOI DAU

Ngay nay céng nghé thong tin (CNTT) da VUQt ra ngoai khuon khé
moét doi tugng riéng cia khoa hoc cong nghe. CNTT trd thanh mét nhan 16
quan trong trong san xuat va phdt trién kinh t& toan xi hoi véi pham vi toan
cau. Trong nén kinh € tri thic CNTT déng vai tro then ch6t. Mang mady tinh
tré thanh cong cu déc luc khong thé thiu cho bat ky mot t6 chitc xa hoi nao.
Co s¢ dit liéu phdn tdn (CSDLPT) néi riéng va cic hé phdn tdn néi chung 13
mot linh vire duge nghién ctu tir lau, nhung gﬁﬁ day do su phat trién nhanh
chéng cla cong nghé truyén tin va su banh truéng manh mé cia mang
Internet, cting v6i xu the toin cdu hoi trong moi linh vuc, dic biét trong linh
vuc thwong mai, CSDLPT d3 tr& thanh mot linh vie thu hidt nhiéu su quan
tim cla cdc nha nghién ciu trong linh viee CNTT. Vay CSDLPT 1a gi ? Dé
trd 101 duge cau hdi ndy cic nha nghién ctu da, dang timg budc tiép can va
s€ tra 161 chinh xdc. Tuy nhién, trong khuon khé cta cuén sich nay chiing
161 mudh trink bay cdc nguyén Iy 16ng qudt nhat cia CSDLPT dang dugc
nhiéu ngudi quan tam. V& mit truc quan, nghia den cha cum tir CSDLPT
chita hai cym tir 14 co sd diF liéu (CSDL) va phan tdn (PT). Nhu vay c6 thé
néi CSDLPT 4 sy hop nhét clia hai hudng ti€p can nghién cdu, dé 13 co s&
dir liéu va phan tan.

Khdi niém phdan tdn & day ching ta phai hiéu 13 phdn rdn thong tin
va cde thong tin d6 dgc chita trén cde mdy tinh cia moét hé thdng may tinkh
cé lién hé voi nhau duge goi la Mang Mday Tinh (MMT). M6t céch hinh anh
ching ta cé thé néi:

Co sd dit liéu phén tén = Co s& dit litu + Mang mady tinh.



Nhu vay, mot CSDLPT la mét tap hop #hiéu CSDL ¢4 lién doi logic
va ditge phan b6 trén mot mgng mdy tinh. Trudc tién ching ta cin nhin
manh lai 1a mot he¢ CSDLPT khong phai 12 mot tap hop cdc tap tin 101 rac
duge lwu rieng @ tai moi ndt cba mét mang mdy tinh. Pé cé mot hé
CSDLPT, céc tap tin khong chi c6 lién ddi logic v6i nhau ma ching con phai
cé cdu tric va duge truy xudt qua mot giao dién chung. Tuy nhién, gin day
trong thue tién dang hinh thanh dan mot hudng phdn tan dit liéu bdn cdu
triic (semi-structured data), duge luu trong cdc tap tin trén Internet kidu nhu
cac trang Web. Tat nhién, ki€u truy xuat dén di hicu bén cdu tric nhu trang
Web khéc véi truy xuat dit ligu ciia mot hé CSDLPT. Co hai huéng nghién
ctiu dé tiép can CSDLPT d6 1A cdc mo hinh CSDL, dac biét 1a mo hinh CSDL
quan hé va MMT (mang mdy tinh), cac phuong phép phan tin dit liéu trén MMT.

Mot ciu hoi duge dit ra 13, trong mot hé CSDLPT thi nhitng gi duoc
phan 1an? Do ja:

(1} Thiét bi xit1y; (2) Chite nang; (3) Ditliéu; (4) Quyén dicu khién.
Trong mot MMT thi thiét bi xut Iy ngdm dinh phan tan, vi cac bd phin
clia mang ducgc phan ba tai cdc vi tri dia 1y kKhéc nhau.

Mot ki€u phan tén nita dé 13 chifc nang. Nhiéu chic ning cha he
thong mdy tinh c6 thé duge ‘chuyén giao cho nhi¢u b phan khdc nhau.

Kiéu phan tan thit ba la phan tdn dif liéu. D ligu duge dung boi mot
s6 Gng dung khic nhau ¢d thé duoc phan b & mot s6 vi tri khic nhau.

Cui cling 1 phan tan quyén diéu khién (control). Quyén dicu khién
mot s& cong viéc trong he thdng duge phan cép, chia guyén theo chic nang.

Gifio trinh ¢6 bay chuong, Chuong 1 14 mot s6 khdi niém co ban cua
MMT. Ching 16i coi CSDL quan h¢ 1a mot phan c6t yéu clia CSDLPT ndi
riéng vi CSDL néi chung nén trong chuong 2 chiing 161 c§ ging néu ddy dh

cic khdi niém lién quan dén CSDL quan h¢ nhu céc dinh nghia quan h¢, cac



phép todn trén quan hé, khéi niém phu thuoc ham, khai niém khod, cic dang
chuan, v.v. Trong chuong 3 chiing 16i néu cde l1énh co ban va thit yéu cha
SQL, nhiam gidp cdc ban tiép can mot cich nhe nhang, don gidn mot ngén
ngit quan he dac trung. Dong thaoi SQL ciing giiip cdc ban mét s6 khai niém
va ung dung vin tin trong cdc Gng dung vé mang va cdc minh hoa 1iép theo
cua gido trinh vé cdc bai todn phan tin vin tin & cdc chuong sau. Trong
chuong 4 ching toi s trinh bay cdc phuong phdp phan mdnh ngang nguyén
thuy, phan manh ngang ddn xuat, phan manh doc theo tu fuc cla cac thudc
tinh( affinity of attributes), phan manh c6 néi khéng mat, bio toan phu thude
va phan manh thanh BCNF, 3NF ..., Trong chuong 4 chting t6i ciing néu cdc
vn de lien quan dén khdi niém cap phat di lieu nhu bai toan cdp phét, yéu
cau vé thong (in cap phdt, mo hinh vi cic giai phap cap phat, v.v. Chuong 5
la chuong danh cho cic van dé co ban vé xir Iy van tin va kiém sodt dir'liéu
ngi nghia nhu quan 1y khung nhin, an toan dir liéu, kiém sodt tinh toin ven
dir ligu, v.v. Trong chuong 6 ching toi néu mot s6 khdi niém vé quan ly
giao dich, cdc loai khod chét, lich bi€u tudn ty, kha tudn tu v cdc thuat todn
kiém tra mot lich bidu kha tudn tu hay khong. Dong thei trong chuong nay
cdc ban dugc lam quen véi cdc khdi niém diéu khién dong thoi, cic co ché
diéu khi€n déng thoi, cdc thuat todn diéu khién déng thoi, cdc he co s& di
ligu song song v.v . Cudi ciing trong chuong 7 chiing ta s& nghién cdu mot s6
khdi ni¢m cba co so dit liéu hudng doi tuong phdn tan. Chuong nay chiing ta
s¢€ x€t cdc khai niém nhu mé hinh hudng d6i tuong, thiét k& phan tin dai (-
wong, qudn ty doi tugng, v.v. Sau mdi mot chuong, néu ¢é thé ching 101 ¢6
mot s& bai tip, nham gilp céc ban cing 6 nhitng kién thuc 1y thuyét cha
minh,

Mac du ching 16i da rdt ¢d ging nhung khong thé tranh khoi nhiing

thi¢u s6t vé cdch dién dat, su sip x€p bo cuc nodi dung va céc 161 cu phép,



vin phong. R4t mong duge ban doc gép ¥ cho ching toi. Cuoi cing, ching
t6i xin chan thanh cam on Phong Sau dai hoc, Phong Dao tao Hoc vién K¥
thuat Quan sy, PGS, TS. Pham Ngoc Phic - Trudng phong Sau dai hoc,
PGS.,TS. Nguyén Vin Xuat - Chd nhiém Khoa Cong nghé¢ Théng tin,
TS. Dao Thanh Tinh, PGS..TS. Pham Van At - Chd nhiém Khoa Cong nghé
Thong tin, Truong Pai hoc giao thong Van tai Ha Noi, PGS, TS. Poan Vin
Ban vién Cong nghé Thong tin, TS. Duong Tu Cudng, ThS. Nguyén Van
Thang ciing cdc ban d6ng nghiép trong khoa CNTT - Hoc vién K¥ thuat Quéan
su. Pc biét tic gid xin chan thanh cam on Ban bién tap Nha xudt ban Khoa hoc
va K¥ thuat, da cé déng gép va gilip d6 xdc ddng d€ cudn séch sém duge ra
mit ban doc.
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KY PHAP CHO CAC QUAN HE

Chiing 161 néu mot s6 ky hi¢u va quy uéc duoc sir dung trong cudn

sdch nay dé mo ta cdc quan he, cdc luge d6 quan hé vi cac bo ca quan hé;

1. Tén clia cic luge do quan hé néi chung dugc biéu thi bing
chif cdj viét hoa, ching han R, S,

2. Mot quan h¢ thudng dugc biéu thi bang chit cii viét thudng
twong tng, ching han 1ar, s.

3. Ta dung cdc chit hoa & ddu bo chir c;ii.nhu A, B, C,...bidu
thi cdc thuoc tinh. Cdc chif hoa & cu6i bang chir ¢di nhur X,
Y, Z, W, V,...biéu thi cc tap thudc tinh. '

4. Ta ciing sir dung hege dé quan hé (tap cde thuoc tinh) lam
tén cia quan hé: thi du nhu ABC 1a tén ctia mot quan hé ¢6
cdc thudc tinh A, B va C. Ching ta ciing xir 1§ én quan hé
gidng nhu ching 1a cée luge d6: ching han RS biéu thi
cho tap céc thudc tinh chung cha R va S, con ros 1a tap cdc
bo chung cua cla cdc quan hé hién hanh cha cic luge d6 R
va S. Tuy nhién timg ngif canh cu thé s& gidp phan hai cich
st dung phép giao, vi th€ chidng ta ¢6 thé sit dung RS dé
néi dén phép giao clia cic bo néu khong c6 gi 1am 1an.

5. Ta s& ding bang dé biéu thi mot quan hé r, thi du:



r
ABCDE
a, b ¢ d, e

4, b, ¢, d;, &
a, b, ¢ d g

Tép cac thudc tinh thuong duge biéu thi bang &y hidu két
chudi (concatenation) chit khong phai ky hiéu tdp hop thong
thudng. Ching han ABC thay cho tap cdc thuoc tinh {4, B,
C} va XY thay cho X U Y néu X va Y 1a cac tap thuge tinh,
XA hoic AX thay cho X W A, v6i X 1a tap thudce tinh, A la
mot thude tinh.
Céc bo duge dit tén theo chit cdi Hy Lap, chang han i, &
hodc chit cii thudng t, t* hay t,, t,, v.v. Ta thudng ding k d¢
chi mot khod cia so dé quan hé va K chi ho khod cha so do
quan hé. Cic thanh phdn clia bo t dng véi tap thude tinh X

dugc bidu thi 13 t[X] hoac .X; 1(E) chi bo t thoa ménh dé E

Céc todn tir dai s6 quan hé: +(phép hop), - (phép 1dy higu),
*(phép giao), o (phép chon, ta cling ding r(E) d€ chi nhitng
bo chia quan hé r thoa ménh dé E), m (phép chi€u, ta cling
diing r.X dé chi quan hé r chiéu len X) v x (tich Descartes),

I><| ( phép néi tu nhién), {>< ( phép ndi nira).v.v,



CHUONG 1
MANG MAY TINH

Trong chuong nay chiing ta s& théo luan mot s6 vin dé lién quan
dén mang mdy tinh, tap trung vao céc khdi niém va cdc van dé quan trong
d6i v6i cac he CSDL phan tan. Vi thé ching ta s& bo qua hdu hét cdc chi tiet

vé cong nghé va k¥ thuat trong cc phan trinh bay nay.

0

Hosts

Hinh 1.1 Mang mdy tinh.
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Chung ta dinh nghia mot mang may tinh {(computer network) 1a mot
tap cdc mdy tinh tw van hanh, dugc néi két lai va c6 khéd nang trao déi dir
liéu v thong tin giita chdng (hinh 1.1} C6 hai ¥ chinh trong dinh nghia nay
la "duoe noi két lai” va e vdan hanh'.

Chung ta mudn cac mdy tinh tr van hanh dé moi may ¢d thé cho
cic chuong trinh chay trén chung va thuc hién duge cic cong viée riéng cla
ching. Chiing ta ciing mudh cic mdy tinh dicgc két noi lai dé ¢6 (hé trao d6i
thong tin cho nhau. Cdc mdy tinh tren mot mang thudng duge goi la ndt
(node), host hoac tram (site). Chiing tao ra céc thanh phan phan ciing co ban
clia mot mang. Nhimg thanh phan co ban khdc 13 dudng truyén dimg dé nai ket cc
adt. Luu ¥ riing doi khi thuat ngit host va node ¢6 thé st dung dé néi dén mot thict
bi don thudn, con site duge danh dé n6i dén cdc thiét bi va cdc phan mém chay

trén do.

1.1. KHAI NIEM VE TRUYEN DU LIEU

Trude tién.ching ta hiy dua ra mot & dinh nghia co ban: dir lidu 1a
cic thuc thé dung dé truyén tdi ¥ nghia. Trong may tinh Ji7 lidu 1a tat ci
nhitng gi ¢6 thé nhd duoc trén cdc thiét bi nhé cha méy tinh. Théng tin 1a
két qua clia qua trinh xur 1y dit li¢u. Thong tin nhan dude tix dir ligu. Tin hiéu
(signal) 12 s mad héa dit lieu dudi dang dién hoac dién tir. Phdt tin hiéu
(signaling) 1A hanh dong gay lan truyén tin hiéu qua mot vat dan truyén
thich hop ndo d6. Vi cuéi clng, si truyén tin (fransmission) la qua trinh
trao déi dit liéu bang cich tam lan truyén va xir Iy céc tin hiéu.

Thiét bi (cquipment) trong moi trudng truyén thong thudng duge

noGi két qua cdc dudmg truyén (link), mdi duong truyén cé thé mang mot
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hoidc nhiéu kénh (channel). Dudng truyen 1a mot thue thé vat 1¥ con kénh chi
la mot thuc the logic. Pudng truyén c6 thé mang dif liéu dudi dang tin hiéu
sO (digital signal) hoic tin hiéu tuong tu (analog signal). Ching han céc
dudng dién thoai ¢6 thé mang dir lieu dudi dang wong ty, d rang ching
dang dan dan dugc thay thé bdi cic dudng truyén thich hop hon cho viée
truyén tai s6. M6i dudng truyén cé mot sic tii (capacity), duge dinh nghia 13
sO lugng dfr.lif‘_:u c6 thé dugce truyén trén dudng truyén trong mot don vi (thos
gian. Sac tai nay thudng duoc goi 1a dai thong (bandwidth) cia kénh. Trong
cdc kénh truyen tuong ty, dai théng duge dinh nghiia 12 hidu s6 (tnh bang
Hertz) giita 14n s6 thap nhat va tdn s& cao nhit c6 thé truyén duoc trén kénh
mdi gidy. Trong cic dudng truyén sé, dai thong thudmg duoc xem 1a s6 bit
¢6 thé duodc truyén trong moi gidy. Dua theo dai thong chiing ta ¢6 thé x4c
dinh ba tam kénh.

[. Kénh dién thoai tuong ty (analog telephone channel); Cé thé
mang dén 33 Kbps vdi cdc ky thuat diéu ché thich hop.

2. Kenh dién thoai s6 (digital telephone channel): C6 thé mang 56
hoac 64 Kbps (duge goi 12 t6c do ISDN).

3. Keénh bang réng (broadband channel): C6 thé mang [,5 Mbps
hodc hon; chiing tao ra cdc thanh phan chinh cho cdc mach dién thoai 6,

Néu dir licu duge truyén trén cic kénh tuong tu thi-né phai diroc
diéu ché (modulate). Co nghia la dfr‘liéu 6 duge ma héa thinh céc tin hiéu
mang twong tu (analog carrier signal) bing cdch thay d6i mot hoic nhiéu
dic tinh co bén (bién do, tan s6 va pha). Tin hiéu mang da diéu ché sé duoc
truyén dén ddu nhan, va tai d6 né lai dugc tai diéu ché thanh dang s6. Uu
di€m cla viéc st dung céc dudng truyén ¢6 dai théng cao 12 dit lieu truyén
c6 thé duge dén kénh (multiplex), nhdr dé o6 thé truyén ciing liic duge nhiduy

tin hiéu. C6 hai ki€u dén kénh cho phép truyen déng thoi nhidu kénh logic
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trén mot dudng truyén vat 1y. Mot 1a chia dai thong sao cho moéi tin hi¢u
duge truyén & mot tdn s6 khic nhau. Dang dén kénh nay duge goi 1a dén
kenh phan tin (freauency - division multiplexing, FDM). Mot ki€u khdc Ia
chia thoi gian truyén thanh timg Khoang va danh toan bg kénh (nghia la toan
bo bang tan) dé truyén mot tin hiéu. Dang don kénh nay dugc goi la don
kénh phan thi (time - division multiplexing, TDM) va dugc dung nhiéu hon
trong cic qua trinh truyén dit ligu.

Tir gée do he CSDL phan tan, mot dac tinh khdc cta dudng truyén
dit licu 13 ch¢ do hoat dong cua né. Mot dudng truyén ¢4 thé hoat dong theo
ché do don cong (simplex), bdn song cong (half - duplex) hoac todn song
cong (full - duplex). Mot dudng truyén hoat dong theo ché do don cong chi
truyén tin hiéu va di liéu theo mét chiéu. Budng truyén ban song cong ¢6
thé truyén dit fieu theo ca hai chi¢u nhung khong thue hién duge ciing mot
lic. Qud trinh truyén trudc tién s€ tién hanh theo mot chiéu, sau d6 duong
truyén phai "quay déu lai" thi qud trinh truyén theo chiéu nguge lai mai co
thé bat diu. Dudng truyén toan song cong ¢6 thé truyén tin hiéu va dir lieu
theo ca hai chiéu dong thoi. Ching 12 moi trudng linh hoat nhat va ¢6 chi phi
cao nhat,

Khi truyén tai gifta cdc mdy tinh, dit liéu thudng dugc lruyéﬁ theo
timg b6 dit liéu (frame). Thudng thi gidi han trén cua kich thude bo dit li¢u
phai dugc 1hiét 1ap cho méi mang va mébi b6 chita dir liéu cling cdc thong tin
diéu khién nhu noi dén va dia chi ngudn, ma kiém 16i cho khéi, v.v. { xem
hinh 1.2). Néu mot thong bdo cén phai gli tr mot niit ngudn dén mot nit

dich nhung khong xé€p vita vao dugc mét bo, né s duge tach ra thanh nhi¢u bo.



Chuong 1. Mang may tinh 13

biu de Noi dung thong bdo Ma kiém 16i

* Dia chi nguén

* Pia chi dén

* M3 s6 thong bao
* Ma s6 bé

* Ma x4c nhan

* Théng tin di¢u khién
Hink 1.2 Dang thic b6 dién hinh

Trong chuong nay, chiing ta s&€ ban vé cac gdi (packetr) va K§ thuét
chuyén mach géi (packet switching). Thuit ngit géi va b¢ doi khi duge dung
1an 16n nhung diéu nay khéng hoan toan chinh xdc mac dii ching dé cap dén
nhitng khéi niém gin gidng nhau. Néi theo kiéu cdc giao thite truyén thong,
ching dé cap dén cic thuc thé & nhitng tdng khdc nhau. Tir quan diém thuc
hanh, khidc biét giita géi va b6 thudng dugc xem xét qua dang thifc cta
ching. Mot dang thitc géi chifa thong tin tiéu dé cho ting mang, nghia la
thong tin chon dudng (routing), con mot bd chi gom céc thong tin lién quan

dén cdc co ché kha tin coa tang lién két dit liéu.

1.2. CAC LOAI MANG MAY TINH
C6 rit nhiéu chudn ding dé phan loai mang mdy tinh. Mot chuin

thwong diing 1a cdu triic néi két (interconnection structure) cia cdc may tinh
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(thudng duge goi la topo mang), mot chudn khic 14 ché dé truyén va mot

chudn nita 1a si phdn b6 dia Iy

1.2.1 CAC KIEU CAU TRUC KET NOI

Nhu tén goi, ciu tnic ndi k&t mudn ndi dén cdch néi cdc may tinh
trén mot mang lai v6i nhau. Mot 6 ki€u thong dung 13 mang hinh sao (star),
mang vong (ring), mang bus, mang diy du (meshed) vd mang v6 dinh hinh
(irregular). . .

Trong cac mang hinh sao (hinh 1.3), tat ¢d cdc mdy tinh déu duge
ndi véi mét mdy tinh trung tam lo diéu phdi viéc truyén dit lidu trén mang.
Vi vay néu hai mdy tinh mudn trao d6i véi nhau, ching phai théng qua mdy
tinh trung tam. Bdi vi mdi may tinh déu ¢é dudng truyén riéng véi may tinh
trung tam nén cin phai ¢6 mot thod thuian giita cdc mdy tinh "v¢ tinh" va

may tinh trung tam khi ching muén trao déi.

Nt diéu khién
trung tam

Hinh 1.3 Mang hinh sao
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Loai mang nay thuong dugc dung trong céc td chitc ¢6 nhiéu chi
nhdnh nam & nhiéu ving khac nhau, mdy tinh trung tam duoc dit taj van
phong chinh hoac tai trung tam vung. Trong truding hop nay viée xir ly cuc
b6 duge thyc hién tai méi niit va dir licu cusi cung s&€ duoc truyén dén may
trung tdm. Mot khuyet diém clia mang hinh sao la do tin cay thdp. Vi giao
tiép giita hai mdy tinh phu thudc vao mdy tinh trung tam, mot sy ¢4 tai nat
nay s€ lam cho viéc truyén trén mang ngung tr¢ hoan toan. Mot khuyét diém
khéc 1a tai trong qud cao trén mdy truﬁg tam; vi né phai diéu phéi viéc giao
iép trén mang, tai trong tai dé cao hon cic tram khdc. Vi thé€ ngudj ta
thuong ding mét tram trung tam manh hon cic may tinh v¢ tinh. Do nhimg
khuyét diém nay, mang hinh sao thudng chi duoc dung khi luong dir liéu cdn
truyén giira cdc may ve tinh khong cao.

Trong cdc mang xoay vong (hinhl.4), cdc mdy tinh duce ndi véi moi
trudng truyen (dudng truyén) ¢ dang mot vong khép kin. Truyén di liéu
quanh vong thudng theo mot chiéu, va méi tram (thue sv 1a giao dién tai méi
tram) dong vai tro 1a mdt bo chuyén tiép (repeater). Khi nhan duge mot
thong bdo (message), né kiém tra dia chi. sao chép thong bio dé néu 1a
thong bdo duge gtii cho né 16i truyén thong bio di tiep,

Ngugce lai khi nhan duge mot thong bio (message), né kiém tra dia
chi, sa0 chép thong bao dé néu 1a thong bdo khong phai dvogc giri cho nd, né
ghi lai roi truyén thong bao nguge vé noi di giti dén cho né.

Mang xoay vong c6 nhiéu nhuoc diém khi mot node ¢é str ¢0, V1 vay
ngay nay ngudi ta thuong ding cic vong xoay kép dé du phong khi mot
node bi su ¢4 mang vin hoat dong binh thutng nhe vao dudng din thir hai.

Mang xoay vong ¢6 uu diém ldn dé kiém sodt vi 1ap dat.
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Giao dién

Vong xoay
mot chiéu

<4+—  Node
{nat )

Hinh 1.4 Mang xoay vong

Viéc diéu khién truyén tin trén mang xoay vong thudng dugc thuc
hién bing the diéu khién (control token). Trong ki€u don gian nhat, mot the
(token) véi mot méu bit chi ra ring mang hién dang ranh va mot mau bit
khac cho biét ring mang dang dugc dung, dugc chuyén xoay vong trén
mang. Mé&i tram khi mudn truyén thong bdo phai doi dén khi thé dugc
trayén dén. Khi d6 tram s& kiém tra mdu bit cia thé dé xem mang dang ranh
hay dang dugc ding. Néu mang ranh, tram s€ thay ddi miu bit, chi ra ring

mang dang dugc ding rdi dat cic thong bdo vao vong xoay. Thong bdo s¢
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dugc chuyén xoay vong réi trés vé tram giri dé dugc n6 ddi lai mau bit thanh
"dang ranh" va thé s& dugc gui dén tram k¢ tidp.

Céc mang chi c6 mot moi truong truyén ki€u xoay vong thi ¢é do tin
cay thap, don gian Ia dudng néi chi cdn bi cat dut tai mot diém niao dé 1a o6
the 1am ngimg toan b6 hoat dong clia mang. DE c6 dugc d¢ tin cay cao hon,
ngudi ta c6 the sir dung loai mang hai vong. Trong mot mang nhu the, su o6
tai mot diém ndi khong 1am mat kha nang truy xuat d&n phan con lai cha
mang boi vi ¢4 thé truyén tit qua tram bi hu bang cdch chuyén dudng truyén
sang vong thit hai.

Mot thé thic khic nhim dam bio do tin cay 12 sit dung mot niit
chuyén mach trung tam (central switch). Cdc n6i két giita cdc tram duoc
thyc hién qua trung tam chuyén mach di hoat dong cita mang c6 thé & dang
xoay vong. Néu mot tram bi su ¢, hodc néu dudng néi bi dit lién lac thi dé
dang di tit qua phdn mang dé thong qua niit chuyén mach. Kién tric nay di
duoc phat trién tai phong thi nghiém cta IBM tat Zurich va duogc cij dit
trén mang LAN token ring ciia IBM.

Mot loai mang théng dung khéc 1a mang bus (hinh 1.5), trong d6 ¢6
mot kénh chung dé truyén dit lieu, cdc mdy tinh vi cdc thist bi ddu cusi sé
duge gin vao d6. O kidu mang nay, viéc diéu khién dudng néi duoc thue
hién bang hai cdch chinh . Mot 13 phuong phip CSMA (carrier sense
multiple access) va phuong phdp thit hai 13 CSMA/CD (carrier sense
multiple access with collision detection). Ngoai hai phuong phip co ban
nay, bus ciing ¢6 thé duge diéu khién bang thé. Néu sir dung luge dé nay,

mang bus dugc xem nhy c6 mot vong xoay logic.

2. NMCS.4,
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Node Node
1 f’.’:
BUS
Node . Node
# #3

Hinh 1.5 Mang bus

Co ché kiém sodt bus kiéu CSMA ¢6 thé duge mé td 12 luge db "ling
nghe trude khi truyén”. Dicm co ban dé la mabi tram sé lién tuc lang nghe
moi dién bién xdy ra trén kénh chung. Khi ¢ mot thong bao duoe gui di,
tram s& kiém tra phdn header cua thong bdo xem c6 phai gui cho n6 hay
khong, réi thuc hién mot hanh dong thich hop. Néu nd muén truyén, né sé
ch&s cho dén khi phét hién ra khong con hoat dong nao xdy ra trén kénh
chung réi mdi dit thong bdo cla nd 1én mang. Nguoc lai, co ché diéu khién
bus CSMA/CD ¢é thé duge mo ta 1a lude d6 “lang nghe trong khi truyén'.
Loai cd ban hoat tic theo cich sau. Cic tram dong vai trd giong nhu trong
jugc d6 CSMA, ngoai trir chiing tigp tuc ling nghe trén kénh chung sau khi
da truyén thong bio di. Muc dich cta viéc jing nghe trong khi truyén

ia phat hién xem c¢é tuong tranh (collision) hay khong.

2. NMCS -8
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Node

7

/

Hinh 1.6 Mang tham (cdu tric ndi day di)

Tuong tranh xdy ra khi hai tram truyén thong bdo dong thai (mot tram khéi
truyén khi mot tram khac dang truyén), Trong trudng hop nhu the, va khi
phdt hién ra tuong tranh, cdc tram s& hay bd cuoe truyén, doi mot khoang
thoi gian r6i truyén lai théng bdo. Luge dé CSMA/CD co ban duge ding
trong mang cuc bd Ethernet.

Mot fvoc d6 ndi két khdc [a noi két day di (mang tham), trong dé
moi niit déu duoe néi vdi tat ca moi nat khac (hinh 1.6). Mot cdu tric nhu
the 16 rang 1a cung cdp duoc do tin cdy cao hon va khi nang hoat dong 5t
hon nhiing cdu tric khéc. Tuy nhién né cling 1a cdu tric ¢6 chi phi cao nhit,
nén it dugc ding va khong thyc t€. Ngay ¢4 khi s& luong mdy tinh trén mang
khd t, s6 n6i ket cdn ¢6 van rdt 16n. Thi du mot ndi ket day di cho 10.000
mdy tinh cdn xap xi (10.000)? dudng ndi,
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Cic mang truyén thong thutmg ¢ céc dudng ndi vo dinh. Nghia la
cde dudng ndi khong cd tinh hé théng ciing khong tuan theo mot khuon mau
nio. Chiing ta ¢6 thé gap mot nut chi ndi v6i mot nit khic va ca nhimg nit
nédi véi nhidu nit khac. Cac néi két gita cdc may tinh trén Internet thude

loai nay.

1.2.2 CAC LUGC PO TRUYEN DU LIEU

Theo céc fuge d8 truyén thong vat |y duge ding, cdc mang c6 thé
thudc loai diém dén diém (point - to - point) hodc phat tén va con dugc goi
12 da diém (multi - point).

Trong cdc mang diém dén diém, ngudi ta ding mot hoac nhiéu
dudmg néi gilta mdi cap nit. C6 thé 12 khong c6 mot dudng ndi tryc ti€p gilra
mdi cap nhung thudng la mot s6 dudng néi gidn ti€p. Viee truyén thong
(giao ti€p) tuon dugce thyuc hién gilta hai nit, bén nhan va bén gli duge xac
dinh bing dia chi c6 trong phin header cua bo dir li¢u. Truyén dit liéu tir bén
gini dén bén nhan di theo mot hoac nhiéu dudng gilta ching, mot sO dudng
cé thé phai di ngang qua mot s& miit khac. Céc nit trung gian s& kiém tra dia
chi dich trong phan header va néu khong phai ia dia chi cia n6 thi s& chuyén
cho nit nim k€& ~an. Hanh dong nay dugc goi la chuyén mach (switching).
Viéc chon céc dudng néi dé truyén céf: bé dit lieu duge xdc dinh qua cac
giao thitc thich hgp.

Moi trudng truyén co s& cho mang diém dén diém 1a cdp dong tryc
hoic cdp quang. Cic dudng day dién thoai néi thi€t bi clia khach hang
thudmg diing cdc day xodn doi, nén toc do truyén khong cao. Cic mang
truyén hinh cép str dung dudng day dong truc dan dén tan nha cho phép ket

noi mang vai t6c 4o truyén cao. Tuong ty nhiéu mang cyc bd déu ding loai
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cdp dong tryc. Tuy nhién hién nay ngudi ta dang chuyén sang ding cdp
quang vai sitc tai va téc do cao hon.

Trong cdc mang phét tdn, ngudi ta ding mét kénh truyén chung cho
tat ca cdc nit trong mang. CAc bé dir lieu duge truyén qua kénh chung nay
va nhu the tat cd cdc nit déu nhan duge. Mbi nit sé kiém tra dia chi bén
nhén trong phan header va néu b6 dit lieu khong gifi cho né, né s& bd qua.

Mot trudmg hop dic biét cha mang phat tin i mang da tin
(multicast), trong d6 thong bdo duge gii dén mot tap con cic mit trong
rﬁang. Dia chi bén nhan dugc ma héa bing mot cich nao dé dé cé thé chi ra
nhimg nut nao 1a bén nhan.

Mang phat tdn néi chung déu ding séng radio hodc vé tinh. Trong
treong hop truyén qua vé tinh, moi vi trf phét tin hiéu truyén cta né dén vé
tinh réi tin hiéu d6 duogc phat tra lai & mot tén s6 khdc . Méi vi tri trén mang
déu lang nghe tan s6 nhan va phai b qua thong bao khong duge giri cho né.
Mot mang c6 sir dung k§ thuat nity 1a mang SATNET.

Truyén bing séng vi ba (microwave) 1d mot cich truyén dir lidu
thong dung khéc, ¢6 thé qua vé tinh hoic trén mat dat. Cic dudng truyén
bang séng vi ba hién la phuong thiic chi yéu cia mang dién thoai trong
phan 1dn cdc qudc gia. Ngoai cic dich vu cong cong, nhidu cdng ty cdn cho
thué riéng cdc dudng truyén vi ba. Thuc sy cdc thanh phS dong dan hién
dang gdp phai vdn d¢ nhiéu séng vi ba giita cdc dudng truyén tu nhan va
cong cong. Mot thi du vé mang ding séng vi ba vé tinh dé truyén di liéu la
hé théng ALONA.

Mot dicu cudi cling cdn noi vé kiéu topo mang phat tin 1a chiing ta
dé ding phét hi¢n 16i, va cac théng bio c6 thé dén duge nhidu vi tri hcm SO
véi ki¢u diém dén diém. Nguoc lai do méi tram déu ling nghe cic thong bio

trén mang nén tinh an ninh khé duy tri hon so véi kiéu diém dén diém.
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1.2.3 TAMPIALY

Theo su phan phdi vé mit dia 1y, cdc mang ¢6 thé duge phan loai 1a
mang dién rong (wide area network, WAN), mang lién viing (metropolitan
area network, MAN) vi mang cuc bd (local area network, LAN). Su phan
biét nay thudng khong rd rang ma phan bi¢t chi yéu gitta cic loai mang 1a O
giao thitc dugc ding d€ quan Iy ching. Trong phén ti€p theo ching ta s€
thao luan so qua vé cdc giao thifc mang dién r6ng va mang cuc bg.

Mat mang dién rong (WAN) la nhitng mang ¢6 khoéng cich dudng
n6i gitta hai nidt x&p xi hodic trén 20 km va c6 thé dai dén vai ngan cay so.
viec sir dung cdc thiét bi chon duong (router) hodc/ va céc nut chuyén
(switch) cho phép truyén théng tin trén nhitng vung rong 16n hon, nhung su
tang t4m dia 1y lai 1am gidm hiéu ndng tir nhimg cham tré do nhiéu nit
chuyén/ thigt bi chon dudng duge dua vio gilta hai déu truyén thong. Cac
mang WAN c6 thé duge xay dung véi ki€u topo mang diém dén diém hoac
kiéu phat tan, mic dit kidu diém dén di€m thong dyng hon. C6 mot so dang
chuyén mach (switching) dugc dung trong cac mang diém dén diém. Dang
ddu tien 13 danh hin mot kenh trong suét qua trinh ket ndi gifta bén gl va
ben nhan. Dang nay duge goi la chuyén mach cing (circuit switching) va
thudng duge sit dung trong hé thong dién thoai. Khi mot thué bao quay &
goi mot thué bao khdc, mot mach néi (circuit) duge thiét lap giita hai may
dién thoai qua rat nhiéu niit chuyén mach. Mach n6i nay dugc duy tri trong
sudt thiti gian dién dam va chi b céit khi mot bén ngit mdy.

Mot dang chuyén mach khéc thudng duge sir dung trong viéc truyén
thong tin gifta cdc mdy tinh 1a chuyén mach géi (packet switching), trong do
mot thong bio (message) duge tach nho thanh nhiéu géi (Packet) va mbi gbi

duoc truyén di riéng r&. Cdc géi cha cing mot thong béo ¢ thé di chuyén
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doc 1ap va thuc sy cé thé duge truyén trén nhitng tuyén dudng khdc nhau.
Két qua clia viéc ding cdc duding di khdc nhau trén mang d6 13 chidng c6 thé
dén dich mot cach 1on xon. Vi thé phin mém tai noi nhan phai ¢ kha nang
sap x&p chiing theo ding thit tu, t4i tao fai thong bdo ban dau.

Uu diém clia chuyén mach géi thi rat nhiéu. Trudc tién cic mang
chuyén mach géi cho phép st dung duding truyén t6t hon bdi vi méi dudng
truyén khong phai chi danh riéng cho mdi cap thiét by ma ¢6 (hé dugc nhiéu
thiét bi ding chung. Diéu nay rét ¢d ich trong viéc truyén thong may tinh do
ban chdt "phong trao" clia nd. Thong thudng ngudi sir dung gd mot 1énh, doi
né duge thue thi va trd 16 réi phai cin thdi gian suy nghi trude khi dura mot
iénh mdi vao. Trong mot méi trudng nhu thé, viéc truyén dit liéu trén mang
khong tién tuc nhumg theo timg dgt. Cic dudng truyén khi dé cé thé duoc
ding cho nhitng ngudi khac khi mot ngudi sir dung trude d6 dang dgi trd 1o
hodc dang suy nghi. Mot 1y do nifa 1a viéc tdch g6i cho phép truyén song
song dir ligu. Hé thong khong nhat thiét phai truyén cdc géi clia cling mot
théng bdo trén cing mot tuyén dudng. Nhu th€ ching cé thé duge gitt di
song song qua cac tuyén dudng nhdm cai thién duge té';lg thoi gian truyén.
Nhu dd néi & trén, két qua chuyén dif liéu theo cich nay dé la thit ty cha
ching khong duge bao dam,

Nguogc lai, chuyén mach ciing danh han mot kénh giita bén nhan va
bén glri. Néu can truyén mot lugng 16n dif liéu thi kénh danh riéng nay rit cd
ich. Vi thé cac luge dd tuong tu nhi chuyén mach ciing (nghia la céc lugc d6
ding ky, reservation - based scheme) rat dugc va chudng trong cdc mang dai
rong (broadband network) c¢6 hd trg cdc Ung dung cin truyén rat nhiéu dix
lieu nhir cac tng dung da phuong tién (multimedia).

Mang cuc bd (local area network, LAN) thudng la mang truyén goi

vd han ché trong mot pham vi dia 1y nhat dinh (thudong duéi 2 km ). Chiing
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sir dung moi trudng truyén c¢6 dai thong cao nhung chi phi khong cao. Topo
mang thong dung nhat 1a kiéu bus va kiéu xoay vong (ring) va cdc bién thé
cia ching nhu bus chuyén mach hodic vong xoay chuyén mach. Cic méi
truong truyén dugce diung trong mang LAN la cap dong truc, cap xoin doi
hoidc cdp quang. Gilfa mang dién rdng va mang cuc bd cd nhitng khdc biét
sau '

1. Trong mang WAN, chi phi truyén thong rat cao con & mang LAN
lai tuong d6i thap. C6 nhiéu Iy do nhung rd rang nhét 14 khoang cédch truyén
trong mang LAN nho hon nhiéu.

2- Mang WAN truyén théng thudmg cé dai thong bi gidi han &
khoang vai megabit mdi gidy (Mbps), trong khi dé & mang LAN, dai thong
¢ thé 16n hon nhiéu, va thudng vao khoang 10 - 100 Mbps.

3. Do khoang cdch xa nén trong WAN, do tré khi truyén khd ién.
Chang han qua vé tinh, do tré 5i thiéu I1a khoang 1/2 giay khi truyén tir
ngudn dén dich. Diéu nay la do toc do tin hiéu khong thé vuot qud tdc do
dnh sdng va khoang cdch can truyén qud 16n (khoang 19.200 miles tir tréii
d4t dén vé tinh), Ngugce lai trong mang cuc b, do tré nay rit nho,

4. Do tinh da ching loai cia méi trudng truyén, miy tinh, cong dong
ngudi sit dung ciing nhu chét lugng thdp clia dudng truyén, cic giao thic
trong mang WAN phai bao dam duge do tin cay khi truyén. Trong mang
LAN, cdc dudng truyén "Sach hon”, tigh da chung cia cdc mdy tinh ndi
mang dé quan 1y hon vi do ching sit dung moéi trudng truyén chung nén
thudng chi can cac giao thirc don gian 1a dd.

5. Mang LAN thuong dugc quan 1y va sit dung bdi mot t6 chire. Toy
nhién mang WAN hiém khi dugc chinh nhitng ngudi sir dung s& hitu. Nghia
12 ngudi st dung mang LAN mua san phim cdn ngudi sir dung mang WAN

mua dich vu,
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Cac mang LAN ciing cung cdp mot s& tien ich nhu cdc tng dung tu
dong héa cong viéc van phong, céc img dung kidm sodt tién trinh phan tan.
Mang lien ving (MAN) nim lung chimg giita mang WAN va LAN
vé tam dia 1y va thuong bao phlii mét thanh phd hay mat phédn cda no.
Khodng cdch gifta cic nit thudng khoing 10 km. MAN c6 nhiéu diém tuong
dong véi LAN, va theo mdt nghia nao dé ¢6 thé duge xem nhu mot phién
ban LAN rong hon. Tuy nhién trong MAN do lugng ngudi dung nhiéu hon
lam nay sinh nhiéu van dé mdi cén phai giai quyét, chéng han nhu su binh
dang truy xust cho tat ci moi ngudi diing bat ké khoang cich dia ly. Vi vay
mdc di vé nguyeén tic mot s6 giao thic chia mang LAN ¢6 thé duoc "Néi
tam" dé dimg cho MAN nhung vin cdn phai ¢6 mot tap giao thic riéng ré va
phai xem xét k§ ludng cdc van dé thiét ké.

1.3. CAC CHUAN GIAO THUC

Thiét 1ap cdc dudng ndi vat 1y gita hai mdy tinh chua di dé ching
giao ti€p dugc véi nhau. Truyén thong tin hidu qua, ddng tin cdy va khéng
cd 16i gitta hai méy tinh ddi hoi phai cai dat céc hé thdng phdn mém thich
hop va thudng duge goi 14 giao thite (protocol). Tinh chat phitc tap clia
nhitng giao thitc ndy déu khic nhau giﬁa cdc mang WAN, MAN va LAN,

Mang WAN thudng phéi diéu chinh thi&t bi duge sin xuat tir nhiéu
nha sin xudt khdc nhau. Diéu ndy ddi hoéi moi truong truyén phéi ¢ kha
nang xir 1y tinh da chiing (heterogeneity) clia cdc thi€t bi va cdch n6i két.
Cac thi€t bi c6 thé khic nhau vé t&c do, chidu dai tir nhd (word), hrge dé ma
héa (coding scheme) duge ding dé biéu dién thong tin hoac cic chudn khic.
Vi the mang WAN ¢6 nhu cdu vé giao thirc ¢4p thiét hon. Do vy trude tién

ching ta s& thao luan vé cdc giao thic trong mang WAN r6i chuyén sang
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cdc giao thitc cho LAN. Cho dén gin day, giao thic cho WAN dugc biét
rong rii what 12 Kién tric giao két cdc hé¢ thong md (open systems
Interconnection Architecture) cua To chiic tiéu chuan qudc t€ (International
Standards Organization, 1SO) vi thudng ducc goi la kién tric ISO/OSI (180,
1983).

Ki&n trdc 1SO/OSI mo ta ring cAn xay dung mang mdy tinh theo
kiéu phan ting (vi thé c6 thuat ngir chong giao thire, protocol stack). Gitia
c4c tang (layer) chia mot nit ¢in dinh nghia 16 rang céc giao dién (interface)
diing dé trao d6i thong tin gilta cac tdng phin mém va phén cing. Gilta cic
tAng tuong Ung cla cdc tram khdc nhau, cic giao thite (protocol) duge dinh
nghia va dic ta cach trinh bay thong bdo dugc gin qua lai gifta hai tram.
Kién tric ISO/OSI véi cdu tric gdm ¢6 bay tang. Khdi ddu tir tdng thap nhét,
lan lugt 1a tdng vat 1y (physical layer), tdng lién két dit li¢u (data link layer),
tdng mang (network layer), tdng giao vén (transport), ting phién (sesston
layer), tang trinh dién (presentation layer) v tang tng dung (application
layer). Ba tang thip nhat 12 tdng vat 1y, tang lién ket dit lidu vl tdng mang
tao ra ti€u mang truyén thong (communication subnet). Tiéu mang truyén
thong chiu trdch nhiém cung cdp do tin cdy vit ly cho viéc truyén thong tin
gifta hai tram. Chiing t6i khong trinh bay chi tiét nhimg ting nay.

Mot chéng giao thitc WAN thong dung khéc 1a TCP/IP. Y tudng tdng
quét giong nhu [SO/OSI nhung s¢ luong tang chi la nam thay vi 13 bay.
Chéng giao thic nay da "ndi len" chi khong phai dd phat trién nhu mot mo
hinh nhat quan.

M6i lien hé gilta cdc giao thire ISO/OSI va TCP/IP duge mo 1a trong
hinh 1.7
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Mot khdc bi¢t quan trong gitta hai chéng giao thic nay [ tat ca cdc tang cla
ISO/OSI déu duge dinh nghia 13, con trong TCP/IP ting host - to - network khong
e dic ta.

OSI TCP/IP
7 Application Application
6 Presention \
5 Session 4+ Khong

cd
4 Transport Transport
3 Network Internet
2 Data link Host-to-
Network

1 Physical

Hinh 1.7 So sdnh giira TCP/IP va ISO/OSI

Két ndi mang trong mang cuc b dudng nhu don gian hon trong
mang WAN bai vi ching ta thudmg chi phdi quan tim dén ba ting thdp nhat
trong budng giao thitc va trong LAN thiét bi mang thudng "déng ching"
hon. Tuy nhién nhu ching ta s& thdy, viéc truyén thong trong LAN ciing
phai ¢6 sy diéu hoat tai tét ca c4c ting mang va ciing thudng dwoc thuc hién
bing céc giao thitc TCP/IP.
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1.4. MANG DAI RONG VA CAC DICH VU

Cho dén ldc ndy, ching (a da tap trung vao cdc "mang dir liéu” hofic
cde mang dugc ciu tric dac biet dé mang dif liéu s6, hodic ¢ dang sG hodc &
dang tuong tu di duge didu ché. Vi vay, it nhat 1a vé mat logic, cdc mang dir
lieu khdc biét hodn todn véi cdc mang dién thoai (truyén am thanh). Tuy
nhién nhiéu img dung méi (thi du cdc hé thong tin da phuong tién) ¢6 nhu
ciu truyén tai cdc dang dit lieu khdc ngoai dif lidu s6, nhur hinh 4nh video
hoiic 4m thanh véi céc yéu cdu phan phéi theo thdi gian thuc va nhimg hinh
&nh tinh véi cdc yéu cdu dai rong di 16n (mot hinh X-quang s6 1024 x 1024
véi 8 bit/pixel cin 10 Mbps & dang chua nén). Cdc mang dai rong duge thiét
k& dé dap img nhiing yéu cdu ndy trong mét moi trudng mang duy nhat. Cic
dic trung nhan dién cla ching la st tai cao (16n hon 150 Mbps), kha ning
mang nhiéu dong dif liéu véi cdc dac tinh khic nhau, va kha niing thoa thuan
vé mot mic chat luong dich vy va ¢6 thé danh di tai nguyén mang dé ddp
tmg duge muc chét lugng nay.

Cong nghé mang dai rong thong dung nhat hi¢gn nay 1a ATM
(Asynchronous Transfer Mode). Mang ATM di dugc phat trién cho nhiing
ing dung WAN va LAN. O mic ngudi ding, ATM hé trg ném 16p dich vu.

1.4.1 DICH VU CBR

Day {a dich vu t3c do bit ¢§ dinh (constant bit rate), trong dé mang truyén
dit lieu & mot téc do bit nhu da duge thod thuan trude. Dich vu nay duge
ding dé€ truyén video va am thanh (dong dit licu theo thdi gian thuc) trong

d6 nguén s& cung cip dong dit lieu mot cach déu dan véi mot toc do da thoa



Chuong 1. Mang may tinh 29

thudn trude. N6 khong bao gém cic dich vu twong tdc, vi thé né thich hop
hon cho mét s¢ tng dung, ching han nhu cic¢ dich vu cung cdp phim theo

yéu cau.

1.4.2 DICH VU UBR

UBR la mét dich vu v&i toc do bit khong xdc dinh (unspecified bit rate),
thich hop v6i nhitng ing dung cdn gi dit liéu theo ting don vi chit khong
cén & mot t6c do ¢6 dinh. Phdn 16n cdc giao ti€p mdy tinh déu theo cich
nay; khong c6 rang budc thdi gian thuc va dif lidu duge yéu ciu theo timg
dot. Dich vy UBR s& né luc t6i da dé phan phoi dit liéu nhumg khéng dua ra

bat k¥ mot bio ddm nio.

1.4.3 DICH VU RT-VBR

Dich vu nay ciing danh cho dong dit liéu theo thai gian thyc nhung t6c do6
ctia nguén duge phép thay ddi. Nhimg thay ddi nay cho phép thuc hién céc
t6i wu héa bdi vi ngudn véi céc t6c do bit thay déi o6 thé dugc da hgp nhim
tdn dung (6i da dai thong. N6 cling thich hgp véi cdc tng dung tuong tdc
theo thoi gian thuc,

1.4.4 DICH VU NRT-VER
Loai dich vu ¢6 t6c d¢ bit thay d6i phi thdi gian thuc, duge diing cho cic

nhu cau truyén theo tiing don v1 dir liéu, tuong te nhu UBR. Tuy nhién né

cai thién céc that lac va cdc dic tnmg vé do tré ctia UBR bang cich dua ra
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céc tham s& QoS nhu t6c do cao nhat (peak), tde d¢ duy tri (sustainable) va
ty 1¢ that lac.

1.45 DICH VU ABR

Dich vu tdc d6 bit sdn cd (available bit rate). N6 gdn t6¢ dé bit hién ¢6 trén
mang cho ing dung dang yéu ciu. Myc tiéu la lam giam céc that lac bo di
lieu va hiéu chinh cdc du trit cOa nguén dua trén cdc yéu ciu thay doi vé
dong dir liéu.

Cic giao thiic & tAng cao hon

Tang Data Link

Tang thich (ng ATM

ATM

Hink 1.8 Mang ATM

ATM la mang chuyén géi v6i cdc nat chuyén c6 muc dich dic biét
dugc néi lai bang cic dudmg cdp quang. Cac géi, dugc goi la t€ bao (cell)
trong thuat ngit ATM, c6 chiéu dai 53 byte (43 byte dir liéu, 5 byte ddu dé).
Cong ngh¢ ATM tuong tng véi ting vat 1y clia chong giao thitc ISO/OSI va

TCP/IP (hinh 1.8 ) v cdn phii cé mot ting thich img ATM (ATM
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Adaptation Layer, viét tit 1a AAL) d€ diéu chinh cdc khic biét gilra cong
nghé ATM va cdc cong nghé mang truyén thdng di duogc xay dung cho cic
tang giao thiic bén trén. AAL chiu trich nhiém xir ly cdc t€ bao bi that lac va
bi phan phéi sai, chon thoi gian khéi phuc, tich cdc b6 dit lieu tir céc ting
giao thirc bén trén thanh cédc t& bdo ATM & ngudn va tai hop lai & dich. Cong
viéc chon duding v da hgp/ giai hop (multiplex/demultiplex) cdc & bao dirge
thue hién boi tdng ATM bing cdch diing cdc mit chuyén ATM.

Céc mang dai rong hién nay hoat tic véi t6¢ do khoang 155 Mbps.
€6 nhiéu h¢ thong ATM thir nghiém cho WAN dang hoat dong va nhiéu
mang LAN ATM di dugc phit trién. Kha nang mang nhiéu loai dif licu & tdc
d6 rat cao va co hoi ndi ket lien mang véi cong nghé khdc da thu hit nhiéu

su quan tam doi véi cong nghé nay.

1.5. MANG VO TUYEN

Hoat dong khong c6 dinh va cde xir Iy di dong dang néi 1én nhu mot
lyc lrong quan trong. Cic hé thong dién thoai vo tuyén hién dang phd bien
rong rdi § shicu nudc trén the giéi. Nhitng hé thong ban ddu déu thuoc loai
tuong tr va dua trén phuong phdp diéu ché tdn s6. Phin I6n cdc mang vo
tuyén hi¢n nay dang duge chuyén dan thinh mang s va ching Iam ting kha
nang xir 1y di dong,

Thuét nglf "vo tuyén” (wircless) duge ding & day khong chudn 1dm.
Cic truyén thong qua v¢ tinh v ding séng vi ba da ¢é tir 1au va thuc sy déu
la vo wyen. Cic mang "vo tuyén” hién nay danh cho viéc tinh tosn di dong
thuc su 1a cdc mang "t€ bao" (cellular network). Nhitng mang nay bao gém

mot mang xuong soéng hitu tuyén (wireline backbone network) trén dé c6
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chita mot s6 tram diéu khién (contro! station). Mbi tram diéu khién lo diéu
phdi viéc giao tiép tir cdc may tinh di dong trong pham vi t€ bao cua nd dén
mot may tinh di dong trong t& bao d6 hoac trong mét t& bao khdc hdac véi
mot mdy tinh cb dinh trén mang hifu tuyén,

Trong cdc mang t& biao, méi 1€ bao dugce 6 chirc (vé mat logic) nhu
mot topo méng hinh sao v&i tram diéu khién dugc ding lam nit trung tam.
Thiét lap giao tié’]ﬁ gifra hai tram di dong trong cling t& bao hoan toan don
gian. Thiét 1ap giao tiép gilfa cde tram & céc t€ bao khéc nhau cin phai dugc
diéu phdi boi nhiéu tram diéu khién. Bdi vi cdc tram di dong c6 thé di
chuyén duoc, chiing ¢6 thé di ngang qua dudng bién cha mot 6 1€ bao. Dicu
naty doi hdi mot qud trinh (ban giao) trong d6 mot tram didu khién s& ban
giao tram di dong cho mot tram diéu khién khéc. Theo doi su di dong nay
ddi hdi phai cé mot cach nao dé dé quan 1y thu muc.

C6 mot s& loai tram di dong khédc nhau. Thit nhat 1a loai bao gom cic
may tinh kha don gidn v6i kha nang han ch€. Trong truong hop nay, dir ligu
duoc luu trén cdc méy tinh clha mang hitu tuyén va cdc tram di dong s& “tai"
dit lieu xudng khi cdn. Boi canh nay 12 thuc t&€ d6i véi mot s6 tng dung. Tuy
nhién trong trudng hop niy, bai todn quan 1y dit lieu phan tin khong bi anh
huéng nhiu béi tinh chat di dong nho dif liéu ndm chd yéu trén cic may
hitu tuyén. Dang chii ¥ hon 12 moi trudng trong d6 cdc tram di dong c6 kha
nz'i.ng tinh toan manh va kha nang luu trir dir li¢u cha riéng nd va ¢d thé cé
nhimg may khac cdn dung di liéu dé - ching duge goi la ciac "Tram du
muc" (walkstation). C4ch ti€p can ndy gay ra nhiéu khé khan cho viéc quan
1y dit lidu bdi vi cac dic trung truyén thong, tinh chat di dong va tinh da
tuong hop ctia moi trudong di dong.

Viéc truyén théng trén cic mang vo tuyén rdt dé bi mat lién lac,

nhiéu én, tap am va dai thong thap. Tinh chét di dong clia mot 6 thi€t bi
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trén mang lam cho cdc dit liéu tinh trén céc tram ¢8 dinh bj thay ddi lién tuc
va dé bi tén hai. Tinh chat di dong lam ndy sinh cdc vin dé nhu thay déi dia
chi, duy tri thr muc va khé dinh vi cic tram. Cudi cling, tinh da twong hop
budc phai han ch€ mot s§ loai thiét bi cé thé dugc dung trong nhimmg moi

truong nay. Thi du tinh da tuong hop va yéu cdu it phai sac pin (hoat dong
dugc lau) thudng han ché loai va kich thuéc Iwu trix ¢6 thé duge ding.

1.6. INTERNET

Mang Internet 13 mét tir dwoc ding dé chi dén mét mang mdy tinh
toan cau. Thuc su d6 14 sy lién hiép da ching cia nhidu mang, mdi mang ¢6
cac ddc tinh va giao thic riéng. NGi két vio Internet 12 (i nguyén va hiu nhu
khong cé mét 6 chite nao diéu khién hoic 4p dat céc chién luoe va chi din
vi¢c trao doi thong tin trén céc mang ndy. Ngay ca IETF (Internet
Engineering Task Force) ciing ¢6 anh hudng rat it dén Internet.

SG niit két néi vao Internet ting Ién rdt nhanh, tang theo cip s6 nhan,
du ki€n trong nhitng nam tGi 12 khodng hang ngan trieu may. C6 I8 dong luc
chu yéu cho su phit trién nhanh chéng va manh mé ca mang Internet la su
chip nhan giao thic TCP/IP 1am giao thitc chinh. TCP/IP hién da dugc dua
vao hau hét cdc hé diéu hanh, tao dé dang cho viéc két ndi vao Internet vi né

thich hop vdi nhiéu giao thic.

2. NMCS-4
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Application (7) HTML, CGI,
Presentation (6) Java,... FTP  Telet NSF  SNMP..
Session {5) HTTP
Transport (4) | . TCP UDP
Network (3) 1P
Data Link (2) '
_ X25 | Ethemet | RNIS ATM FDD!
Physical (1}

Hink 1.9 BO giao thic Internet

Mang Internet da dit ra nhiéu théch thic méi, dac bigt la do tinh da
chiing clia cdc thiét bi va cic mang tham gia.

Dic trung ciia mang Internet 1a cdu triic qudn 1y phi tap trung (mot 50
ngudi con cho ring khong hé dugc quan 1), thi€u tinh an ninh, va nhiéu
dich vu phan tin dugc cung cdp bdi ngudi ding va cdc cong ty ¢6 két ndi
vao Internct. Tuy nhién, dic trung chinh ciia mang Internet 12 tit ca cic mdy
tinh ¢6 két néi vao né déu dung cling mot bo giao thic (Internet Protocol -

IP) va giao thite TCP/P hién dd duge hdu hét moi hé diéu hanh cung ¢dp.

3. NMCS-B
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1.1.
1.2.
1.3.
1.4.
1.5.
1.6.

CAU HOI VA BAI TAP

Mang may tinh la gi?

Dt ligu va thong tin 1a gi?

Trinh bay cdc kiéu ki€n triic vat 1§ clia cdc mang mdy tinh.

Trinh bay cdc kiu mang theo tdm dia 1.
Trinh bay cdc chudn giao thitc ISO/OSI va TCP/IP.

Trinh bay cdc dich vu trén mang giai rong.



CO $O DU LIEU QUAN HE

2.1. MG PAU

CHUONG 2

M6 hinh co s& dit lieu quan hé 12 mot méd hinh duoc st dung rong rai

trong doi song xa hoi ctia moi t& chite, co quan, xi nghiép, doanh nghiép, noi

nao can quan 1y va xir Iy cdc thong tin. Ta xét mot vai vi du minh hoa

Thidu2.1:

Xét hd so can bd clia mot co quan:

B oo o— 3

Thi du 2.2:

MS

0l

02
03
04

TEN
Huy
Tién
Lan

Hién

NS

™00

1945 Pai hoc
1950 Cao hoc
1960  Trunghoc
1965  Trunghoc
(TT i thit ty, MS: ma s6, NS: nam sinh, TDO: trinh do, GT: gidi tinh, . ...).

QUE
Hanoi
Haiphong
Namha

Haiduong

Xé1 8 theo ddi khiach clia mot khdch san:

MK
101
102
103
104
105

DEN
1/10/98
5/10/98
7/10/98
5/12/98
15/1/99

3]
5/10/98
20/11/98

10/7/98
- 10/12/98
10/1/99

NR
301
302
303
304
304

GT
Nam
Nam
Nit
Ni

SONGUSH

2

]
3
2
3

LUONG
300
400
200
250

- TIEN
400
200
600
400
600

Troﬁg dé MK: mi khach, NR: phong s, TIEN: tién thué phong. . .
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Trong hai thi du trén tuy dé quan 1y cdc mang thong tin (dit lieu) khdc
nhau nhung ca hai déu c6 chung mot dac thit: dif ligu duge mé ta dudi dang
hdng, moi bang c6 mot dong dau ta dong rhudce tink,

Trong thi du 2.1 cdc thuée tinh 1a TT, MS, TEN, NS, TPO, QUE, GT,
LLUONG.

Trong thi du 2.2 tdp thuge tink la: {MK, DEN, DI, NR, SONGUDI
TIEN},

M@i thudc tinh c6 mot mién gid tri cha nd, thi dy, thude tinh nam sinh
NS ¢6 mién gid tri 1a cdc s6 nguyen: 1945, 1950, 1960, 1965,...thudc tinh
TEN c6é mién gid tr1 & cde xau ky ty ( string ): Minh, Tién, Lan. Hién,...

Trong méi thi du & trén mdi bang déu c6 mot s6 phan tir, thi du, bang hé
sdf nhan sy cuia co quan ¢6 bon phan tir, bang theo d&i khich & khéch san c6
ndm phan tlr, mdi phan tir 12 mot ddng. Vé sau cac mang dir tieu duge mo ta
dudi dang bang nhu vay s& dugc goi 1a céc quan hé.

Sau day chang ta s dinh nghia (mo hinh héa) chinh xdc mé hinh CSDL quan he.
2.2. DINH NGHIA QUAN HE

Che tap hiu han cde phan tir R=1{A |, A,, ... A, }- dudc goi 1a tp cic thuge tinh.
Moi phan tir A, cta tip R o6 mién gid tri ( mién tri) D(A).

Mai tap con cia tich Descartes (Decac) clia cde mién gid tri (A véi
L=1,2,3,.,ndugc goi 1a mot gquan hé tréen R, V& sau ta thudng ky

hi¢u r 1 quan hé trén R. Vay r & gquan #é trén tap thudc tinh R néu:
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rc D(A)) x D(A,, x... x D(A,) trong d6 D(A;} 1a mién gid trj clia th"':uQc
tinh A, .
Tir dinh nghia ta cin luu ¥ ring tich Decac D(A,) x D(A,)... x D(A,) c6 rat

nhiéu tap con nén trén R ta ¢é nhiéu quan hé khdc nhau.

Thi du: Gia sit R= {A, B, C }, D{(A) = {0,1}, D(B) = {a, b, ¢}, D(C) ={xy}.

Tich Decac D(A) x DB) x D(C) = {(0,a,%), (O,ay), (0,b,x), (0,b,y),
(0.c.x), (0,¢,y), (1,a,x), (1,a,y), (1.b,x), (L,by), (1,c,x), (1,¢,y)}. Nhu vay tich
D(A) x D(B) x D(C) c6 12 phén tlt va né ¢6 2'? tap con khic nhau nén trén
R = {A,B,C} ta ¢6 2'2 quan hé r khdc nhau. Thi du r, = {(J} li quan he
réng, r,= {(0,a,x)}, r;"= {(0,b,x)} 1a cdc quan hé chifa | phén tir, quan hé r,=
{(0,ax), (O,bx) } Ia quan hé chifa 2 phan ti... con quan h¢ r = {(0,a,x),
(0,a,y), (0.b,x), (0by), (0.cx), (0.cy) (1ax), (Lay), (Lbx), (1,by),
(1,c,x), (1,c,y)} 12 quan hé chia 12 phan tir. Qua vi du ta thiy mdi phan ti
clia quan hé r 1a mot bo clia tich Decac D(A) x D(B) x D(C).

Dén day ching ta lvu ¥ ring dinh nghia quan h¢ r la tap con bﬁa tich
Decac D(A) x D(B) x D(C) da duoc xét trong todn ¢ s¢ . Trong CSDL quan
hé dé cho tién va d& hinh dung véi cdc bai todn quan 1y ta viét mi quan hé r
trén R dudi dang bang. Dong dau clia bang 1a dong céc thudc tinh, céc dong
sau cua bang 1 cic bo clia quan hé. Thi du v6i quan h¢ r, khong chira phéan

tlf nao ta vi€t:

Ty
A B C

Hodc cdc quan he chia 1 phdn tirr,, r,” duge viet:
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I, r’
A B C A B C
0 a X 0 b X

Hay quan hé chia 2 phan tirr, ta viét:

I,
A B C
0 a X
0 b X

Tuong tw cho nhimg quan he khéc trén R thi du quan hé chita 12 phén tir

sau dong thugce tinh ta ¢6 12 dong, méi dong 1a mot bo clia r.

Mot cdch t6ng quit tir dinh nghia ta thdy néu cho trude tap thudc tinh

R={A,A, ... A, }thiquan hé r A mot bang hai chiéu, trén cot thy i
fa cac gid tri ciia D(A), trén mdi dong clia bang 14 bo n gi4 tri clia cdc mién
gid tri cta cdc thugce tinh A, A,.... A, M&i ddng 1a mét phan tir clia quan he.

D€ ky hiéu mot quan hé ndo d6 trén tap thude tinh R = {A,, A,, . . .
A, }ta ding r hoic ri€u khong gay nhdm I4n doi khi ta viét R(A,, A,, ... A).

Ta quay lai thi du 2. 1 bang luu trif hé so nhan sy cha ¢co quan 13 mot
quan h¢. Véi R = [TT, MS, TEN, NS, TPO, QUE, GT, LUONG!.

D(TT) ={1,2,3,4,.. }

D(TEN) = {Minh, Ti€n, Lan, Hién,... }

D(MS) = {01, 02, 03, 04,... }

D(NS) = {1945, 1950, 1960,1965.... }

D(TPO) = {daihoc, caohoc, trunghoc,... }

D(QUE) = {Hanot, Haiphong, Namha, Haiduong,... |
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D(GT) = {nam, nit}

D(LUGNG) = {300, 400, 200, 250.... |

Mién gid tri clia thudc tinh GT chi ¢6 hai gid tri d6 la: nam, nir ; mién
gid tri cha thudc tinh TT phu thudc vao s6 nhan sy clia c¢ quan,... Bon dong
trong bang & thi du 2. 1 tao mét quan hé r trén R va quan h¢ r ¢6 bén phan tr.

Tir dinh nghia vA tryc quan clia quan hé r trén R ta thily ring khi cho tip
thuoc tinh R = {A |, A,... A} 12 ta dd cho mau, khuon hoic lige d6 cla quan
hé, vi thi vi hon ta c6 thé coi nhu dd cho mot quan he, chi ¢6 diéu dé6 1a quan
hé réng. Vay khi néi cho tip thuéctinh R = {A,,...., A,} ta coi nhucho
trude fige do quan hé (LDQH) va cling vdi né ta c6 quan heé r = .

Chiing ta cdn luu y riing, ky hiéu R(A,,A,,. . .A,) ham chia mot quan hé
trén R va cho chidng ta biél khung, luge d6 quan h¢ R.

Tir dinh ngha ta thay trén mot LDQH R ={A,,.., A} ta ¢6 thé xay
dung dugc nhiéu quan hé khic nhau, cu thay déi gid tri clia mot dong hoac
mot cot ta dugc mot quan hé méi. Tuy nhién chiing ta can nhd ring vai cich
nhin clia tap hop thi viéc them vao mot dong giong voi dong da ¢6 thi quan
he khong thay déi va trong 1y thuyet CSDL ta coi hai dong giéng nhau dé la
mot. Tuong tu cho cdc cot trong mot quan h¢ hai cgt giéi}ag hét nhau ta coi la
mot. Déng thoi v6i cich bidu dién quan hé nhu mot bang thi thir truée sau
ctia cdc dong (cot) khong 1am thay déi quan hé. Vay tap thugce tivh R =
{A,,..., A,l dai dién cho cic quan hé trén né, nén déi khi thay cho viéc noi

cho LDQH R va r 1a quan hé trén R ta c6 thé néi cho quan hé R(A,,..., A,).
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Thi du 2.3:

MA  HOTEN
01 Minh
02 Bong
03 Long
04 Kien
05 Dai

Ta xét CSDL quan 1y luong clia cdn bé.
Cho LBQH R = {MA, HOTEN, DONV|, NS, LUONG, PHUCAP,
THUONG} va quan hé r nhu sau:

BONVI

Gl
Gl
HC
Kl
G2

NS
1965
1946
1954
1957
19435

LUONG

400
800
1000
600
1000

PHUCAP
50
100
100
50

200

Quan hé r trong trudng hop nay ¢6 ndm phén ti.

THUONG

50
100
100
50
100

V¢ sau néu khong cdn quan tam dén ban chat ndi tai cia mo hinh quan

h¢, déi khi dé cho tién ta ky hiéu cdc thude tinh bing cic chit in hoa A, B, C,

D,...; céc gid tri cu thé clia mién gid trj cila ching bing cdc chif thudng a, b,

C,...

Thi du 2.4:

Cho quan h¢ 5 phén tlr r nhu sau:

tuong ung, con cic phan tir cla cdc quan hé A, t7, ..
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>
s
®!
o
3!
B S

a, b, o d, €,

a b, Cy d, € £
a, b, Cy d, e, f,
a, b, C4 d, e, f,
as b; Cs d € f,

Qua cdc thi du & trén ta c6 nhén xét tap cdc thudc tinh gém cdc phén tit
khéac nhau nhung mién gid tri cla cdc thudce tinh khong nhdt thi€t phdi khéc
nhau, trong thi du 2. 3 céc thudc tinh LUONG, PHUCAP, THUONG déu c6
mién gid tri 12 cdc s§ nguyén (hoic thuc).

Sau day ching ta s& xét mot s6 quan hé clia mot CSDL mau dé mo hinh
hod cho mot cong ty mdy tinh. Céc bo phan (thyc thé) chinh cua cong ty la:
Nhan vién (EMP-employee) va ciac Dy 4n (PROJ-project). Nhu vay CSDL
cla cong ty mdy tinh ¢ hai quan hé chinh 14 quan hé¢ EMP (day 1a quan hé¢
chita cdc thong tin vé cdc nhan vién nhu mé nhan vién (ENO), tén nhan vién
(ENAME), chtc vu nhan vién (TTLE ), luong nhan vién (SAL), du 4n nhéan
vien tham gia (PNO), trich nhiém cla nhan vién treng du dn (RESP-
responsibility ) va thdi gian tham gia du 4n cha nhan vién (DUR)) va quan
he PROJ (quan hé nay hvu céc thong tin vé cdc du 4n nhu mé du dn (PNO),
tén du an (PNAME) va kinh phi du 4n (BUDGET)).
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Thidu?2s:
EMP
ENO | ENAME | TITLE SAL | PNO | RESP DUR
El | J.Doe Elec.Eng 40000 | PI Manager 12
E2 | M.Smith Analist 34000 | P1 Analist 24
E2 | M.Smith Analist 34000 | P2 Analist 6 '
E3 | AlLee Mech.Eng 27000 |P3 Consulant 10
E3 { AlLee Mech.Eng 27000 | P4 Engineer 48
E4 | J.Miller Programer | 24000 | P2 Programer 18
E5 | B.Casey Syst.Analist | 34000 | P2 Manager 24
E6 | L.Chu Elec.Eng 40000 | P4 Manager 48
E7 | R.David Mech.Eng 27000 |P3 Engineer 36
E8 | J.Jone SystAnalist | 34000 | P3 | Maniger 40
PROJ

PNO PNAME BUDGET

Pl instrumentation 150000

P2 Database develop. 135000

P3 CAD/CAM 250000

P4 Maintenance 310000

2.3. CAC PHEP TOAN DPAI SO CAC QUAN HE

2.3.1,PHEP HQP

Ta ndi hai quan hé r, var, 1a tvong thich néu chiing ¢6 cung tap thude tinh R.
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Hop clia hai quan hé tuong thich r, va r, ky hi¢u r, + r, 12 mot quan hé

trén R gém cdc phdn tir thuge r, hoac 1. The larr + 1, = [t t e 1 hodc t € 1}

Thi du 2.6:
Cho hai quan hé r, va r, nhu sau:
Quan hé Quan hé r,:
rl 12

A B C D A B C D
a, b, c, d, Xy ¥, 7 v,
a, b, ¢, d, X, ¥, Z, v,
a, b, o d, Xa ¥s 74 V3
a, b, C4 d,

Khi d6 ta ¢6 quan hé r, + 1,

T, +T1,

A B C D
a, b, o d,
a, b, c, d,
a, b, Cy dy
a, b, Cy d,
X, Y. zZ, v
X Y2 Z V2

X5 Y3 Zy AE
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Quan hé r; + r, ¢ bay phan tir. Chiing ta chi ¥ ring thit tu trude sau cha
cdc phén tir (cdc dong) trong cdc quan hé 13 nhu nhau. Tir dinh nghia ta thay
ngay rang:

Yr,rthir, +r,=r,+r,

Vrthir+r=r

Mot cdch tdng quét o6 thé 18y hop cha n quan hé tuong thich. Cho m
quan hé twong thich r,,r,, r3,... 1.

Hop clia cdc quan hé v, 1,, 1y,... 1, la mOt quan hé r, + 1, +... + r_ gbm
céac phan tir thude r, hodc r, hoic r; hodc... 1.

Vayr +r+..+r1,={t:ter hoacter,.. hoict e r_}
2.3.2 PHEP GIAO

Cho LDQH R = {A|, A,,... , A ]. Cho hai quan hé tuong thich r, vi 1,
trén R. Giao cla hai quan hé r, va r, ky hiéu: r, * r, 1a mot quan hé trén R
gém céc phén tr chung cliar, va r,.

Vayir *n={tter viternh

Thidu 2.7:

Cho hai quan hé r, var,:
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b
jwel
9]
w
>
os]
@
o O

a, b, c d, a b c

a b c d a, b, C, d,
a, b, C, d, X y Z \
a, b, C; d,

Khi dé ta ¢6 quan hé giao:

2.3.3 PHEP TRU (HIEU)

Cho hai quan he r, va r, tuong thich, ¢6 tap thudc tinh R. Hiéu ciia r, va
r, ky hiéu: r, - r, 1a mot quan hé trén R gém cédc phén tlr thude r, va khong
thuocr,. Vayr, -, ={titer, vat g n,}.

Néu ldy r, va r, nhu trong thi du 2. 7 ta ¢6:

rl -T2: rz’r]:
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2.3.4 PHEP CHIEU

Cho LDQHR = {A, A,, A,... A }.Chorla mot quan hé trén R, X 1a
mot tp con cla R tic X < R, ta goi X 12 luge dé con cha luge d6 R, Ta xét
quan hé con cta quan h¢ r chi trén tap thudc tinh X, d6é 13 chigu cia r lén X.

Chi€u cta r Ién 1ap thudce tinh X 1a mot quan hé trén luge dé X ky hiéu
r. X gom cic phdn tlf cha r sau khi da lugc bd céc thudc tinh khong thudc
tap X. Tuong ty v6i r. X, cdc phan tir cha r. X 14 nhimg phén tir ky hiéu lat.
X, chinh la chiéu cha t1én X. Vayr. X = {t. X: t € r}, t. X 1a chigu cla phan
trt én tap thudce tinh X.

Truc quan cta r.X 12 trong bang quan hé r ta bd cac cot véi céc thude tinh

khong thugce X, bang con lai lar.X.

Thi du 2.8:

Cho quan hé r nhu sau:

>
o)
]
»)
trs
s
Q

a, b, c d, e, f, g
a, b, c, d, €, f, g,
a, b, ¢, d, e, f, g,
a, b, C4 d, e, f, 2,

Giasirtacd X=1{A,B,C},Y = |F, G}.

Khi d6 ta ¢6 hai quan hé con chi€u ciar lén X va Y tuong ing:
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r. X r.Y
A B C F G
a, b, C, f, g,
a, b, Cy f, 2
a, b, Cy f, [
a, b, <, f, g,

Quay lai thi du 2.3 CSDL luong cin bd, ta gia st X = {MA, HOTEN,
THUONG}. Khi d6 ta c6 chi€u clarlén X 1a quan h¢ r. X

r. X
MA HOTEN THUONG
01 Minh 50
02 bong 100
03 Long 100
04 Kién 50
03 bai 100

2.3.5 PHEP TiCH DECAC (DESCARTES)

Tich Decac cua hai quan hé ta chi xét trén cdc lwge d6 réi nhau. Cho hai
luge do:
R, ={A, A,... A}
R,=1{B,B,.. B}
V6iR, "R, =4,
Gié sit r,, 1, 1a hai quan hé trén R, v R, tuong ting.
Tich Decac cla r, vi r, k¥ hiéu: r, x 1, 12 quan h¢ trén hrge d6 R, U R,

gém céc phan 1 tao ra tir tich Decac ctia hai tap r, VAT,
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Vay quan hé r, x r, 1a quan hé trén luoc d6 ;
R=R,UR,={A,A,..A,B,B,..B_| véi
Xn={<t,L>t er,t,er,).

Thi du 2.9:

Cho r, va r, nhu sau:

r r,

A B C D E G

a, ] c | e, f, g

a, 5 C, ) €, f, £
ey f, o

Nhtrvay r,c6 hai phan tir, r, ¢6 ba phdn it tich Decac I, X r, s€ c§ sdu phan tir,

b
o3
O
o
s)
oy
Q2

b, C, d, e f, g
a, b, " d, €, f, o
a, b, C, d, e, f, g
a, b, C, d, e f, 2,
a, b, c, d, e, t, o8
a, b, C, d, €, f; 2,

2.3.6 PHEP NOI TU NHIEN

Cho hai luge d6 quan hé R) va Ry, r, var, 12 hai quan hé tuong tng trén
R, vaR,.

4. NMC3~
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Phép n6i (nGi ty nhién) ciia r, va r, ky hiéw: r,1><| r, la quan hé trén
lvoe 6 R, W R, gém cdc phan tlr t mi chi€u cla t1én R, 1a phén tir thude r,
con chidu cua t [én R, 12 phin (U ca r,.

Vayr, |><| np={t: tR ernvatR,en}

Thi du 2.10:

Cho r, va r, la hai quan h¢ sau:

r I,

A B C D C D E F
a, b o d, c, d, e, ]
a, b, C, d, C, d, e, t;
a; by Cy d, X y z v

1 2 3 4

Quan hé ndicuar, vary:

r, [><| 1

A B C D E F

a, b, c, d, e, N

a, b, cy d, e, f,
Thidu2.11:

Xét hai quan hé cling tap thuoc tinh (tuong thich) sau:

f, I,
A B C D E A B C D E
a, B, c, d, e, X, v, 7 w, v,
a, B, C, d, e, Ay b, ¢, d g
a, B, C, d Cs Xy Y, Z, W, v

4. NMCS-B
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Ta co:

r,1><|r,
A B C D E
a, b, o d, c,
a, b, c, d, e,
a, b, c, d, e,
ay b, Ca d, €4
a; b Cs ds €
a, b Cy, d, e,

Vay trong trudng hop hai tap thuoc tinh nhu nhau thir, | >< |1, = r*r,

Sau day ta xét thi du ma cdc tap thudc tinh rdi nhau.

Cho hai quan hé r; va r, nhu sau:

-
o
P
w
T
T3
@
T

a, b, c, d, e f, g, h,
a, b, C, d, e, f, g, h,
a, b, C; d, €, f, £, h;

X y z

Trong trudng hop nay tacdr, | >< | 1, nhu sau:
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r,|><|r,

A B C D E F G H
a, b, c d, e, f, g, h,
a, b, c, d, e, f, 2, h,
a, b, c, d, €, f, g2, h,
a, b, C, d, e, X y zZ

i, b, C, d, e, f, g h,
a, b, <, d, e, f, g, h,
A, b, G d, ] f; g3 h,
a, b, o d, €, X y z

a, b, C, d, €, f, g, h,
a, b, o d, €4 f, o h,
a, b, C, d, €, f, £, h,
a, b, Cy d, e, X y z

Vay trong trudng hop R, "R, = D thir [><[ =1, %1, N6i céch
khac khi hai tap thnoc tinh roi nhau phép ndi chinh Ia tich Decac.

Chiing ta cdn luu ¥ ring cdc phép todn tich Decac va phép ndi néi chung
{am tang dir liéu clia cdc quan hé. Trong thuc tién khi str dung cdc phép todn
trén vao bai todn cu thé, dua vao ngon ngit sir dung ching ta dat thém diéu
kién dé tranh lam cdng kénh dif lieu, 1am t6n bo nhd va dé dua dén nham
13n. Khi thuc hién tach, ghép cdc CSDL ta nén ding céc phép toan don gian
dé tranh sai s6t khong déng c6.

Tuy nhién trong hdu hét cic bai todn quan 1y viéc ding phép ndi 1&

khong thé thi€u dugc néu khong néi 14 rét nhiéu.
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2.3.7 PHEP CHIA

Cho luge d6 quan hé R = {A, A,.... A,}. Slalugc dd concia R tirc 1a S
< R. Gid slrr va s 1a cdc quan hé trén R v S tuong img.

Phép chia clia quan hé r cho quan hé s ky hiéu: r + s 14 quan hé trén luoc
d6 R - 8 gom cdc phén tir t sao cho t6n tai phan tif u € s va ghép t v6i u ta
dugce phan tir thude r:

Vayr+s={tJuesva<tu>er}.

Trong dinh nghia trén ta chd y ring ky hiéu < t, u > 1a su ghép vio diing

vi tri clia hai bo t va u. Cac ban s¢ thdy rd trong mot vai thi du sau.

Thi du 2.12:

Chor la quan hé ten LDQH R = {A, B, C, D, E, G}, s 1a quan heé trén
LDQH S={A,E, G} nhusau:

r 8
A B C D E G A E G
a, b, <y d, = g a; € g
4, b, <y d, ) 20 X Y Z
a; by Cs d, €, g3 a5 €, £
a, b, C, d, e, g,
Khi do “T+S
B C D
b, < d,
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Tir dinh nghia ta thdy dé c6 thé thyc hién duge phép chiar + s thi S phai
la lugc d6 con thye su ciia R. Tat nhién néu Srong thir +s =r. Néu Sbao R
thue su thi phép chia khong thuc hién duge. Con R =S thi ta durgc quan hé
rdng trén 1ap thude tinh rong.

2.3.8 PHEP CHON

Trong xit 1y cic CSDL dang bidng {quan h¢) mot phép todn ta thutng
diing dé xir Iy dit liéu d6 1a phép chon. Phép cho'h tic 1a chon tir bang quan
hé ra cdc phdn tir thda man diéu kién ndo d6. Trong xir Iy CSDL hang ngay
ta fuon lam viéc véi cac phép toan chon. Thi dy, khi lam bdo cdo ta can in ra
nhimg sinh vién khd gidi, ta chon tit bing quén 1y sinh vién céc sinh vién
(cdc phén tir cha quan he) dat diém khd gioi, hodc ta cén phéi in danh sich s6 cdn
bo dén tudi nghi huu chia mot co quan nao do. Tat ca déu 1 phép toan chon.

Ta s& dinh nghia phép chon trén cdc quan hé nhur sau: Cho quan hé r
trén LDQH R. Cho E 12 ménh dé 1ogic. Phan tr t thuge r thoa man diéu kién
E ta ky hiéu t(E). Phép chon tit quan h¢ r theo diéu kién E cho ta mét quan
hé k¢ hiéu r(E) trén ding lwoc d6 R va chifa cdc phén tir clia r thda man diéu
kién E.

\‘f’ay f(E) = (t: t € r vat(E)}}.

Chi y: Trong gido trinh nay va mot s cudn sach khdc doi khi dé biéu thi
mot phép chon theo ménh dé E hodc cong thic E ta sé ky hi¢u téng qudt fa

ox(r) trong d6 1 12 quan he va E 1a dicu kién chon.

Thi du 2.13:

Xét ho so két qua thi cha sinh vién,
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Quan hé nay ta goi 1a SV, Gia st ta ¢6 quan hé SV nhir sau:

TT HOTEN NAMSINH PIEMCSDL DIEMFOX

1 Tudn Anh 1974 7 5
2  HuyCéng 1974 8 3
3  Th. Huong 1975 8 9
4 Binh Minh 1976 2 3
Gid sir diéu kién E 1a sinh vién c6 it nhat mot diém kém. Vay r(E):
r{E)
TT HOTEN NAMSINH DIEMCDL BPIEMFOX
2 Huy Cong 1974 3 3
4 Binh Minh 1976 2 3

2.3.9 PHEP KET NOI THEO 8

Nhu chiing ta da trinh bay trong phép ndi, phép néi va tich Decac ndi
chung lam tang dit liéu, trong nhiéu trudng hop ta thém diéu kién dé c6 dugc
dir liéu nhy mong mudn.

Chiing ta s& xét phép két néi theo todn tir 8, véi 0 1a mot todn tu so sanh
s3 hoc hai ngoi (=,<,>,<,2,%),vidy néu A , B 12 cdc thudc tinh thi
két qua clia cac phép todn A = B, A > B 12 céic bg c6 gid tri caa A bang B
hodc A 16n hon B tuong tng.

Cho r va s 12 hai quan hé tuong ttng trén cdc luge do6 roi nhau R va S, tic

RNS=0.

Phép két ndi 6 clia céc quan hé r va s, ky hicu r[><] g, la mot quan hé

trén luge dé R W S gém nhimg bo thuoc tich Decac cla r va s sao cho thanh
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phan thit i cia quan hé r thoa méin phép todn O véi thanh phéan thit j clia
quan hé¢ s.

Vay ket ndi 0: r [><| jg;s 12 chon trong r x s cdc b ma cdc thanh phan
thiri, jctia cdc quan hé r, s trong dng thoa man 6, tac 1a;

r><|gs = {terxs: t(i0j}.

DPay 1 phép két ndi gin véi tich Decac.

Thi du 2.14:

Gia su r va s 1a cdc quan hé nhu sau:

Y
]

A B C D E
1 2 3 3 1
4 5 6 6 2
8 9
Khi dé ta co: r|><| ;.8
A B C D E
1 2 3 3 1
1 2 3 6 2
4 5 6 6 2
Thidu 2.15:
Gia sirr va s 14 cdc quan hé:
r S
A B C D E F

1 2 3 1 e
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a b c a e f
X y z 5 6 7
Khi dé rl><| s

2.3.10 PHEP NOI NUA

Sau day ta s& xét phép néi nira (semijoin) gén véi phép noi.

Cho cdc quan hé r va s trén cdc luge d6 R va S tuong ing.

NO1 nifa ciia cac quan hé r va s, ky hiur [>< s 12 mot quan hé trén lugc
d6 R gém cdc bo chia r [><| s chidu 1én R, tic I

r><s={t: terp</s.R}= [LR : ter|><s}.

Thidu2.16:

Gia sirr va s 1a cdc quan hé:

—
o

A B C B C D
a b c b c d
d b c b e
b b f a d b
C a d

Khi dé6 1a ¢é:
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T|><s
A B C
a b C
d b
¢ a d

Chiing ta dé dang nhén thay ring:

1. N6i nira 1a ndi tr nhién xong chiéu lén R.

2. Mot cich tuong duong dé tinh r [>< s, ta tinh chi€u cta s lén tap
thuoc tinh chung cta R va S, RS r6i 1dy noi tu nhién clia r v6i quan h¢ thu
duge. Néi cdch khdc, cic ban ¢6 thé dé dang chimg minh duge (xem phdn Cau
héi va bat tap):

r[><s=r1]><| (5. RMS).

Irfe<sES [>T

Trén day 13 mot s6 phép todn co ban thudng gap trong cong tac quan 1y
cdc CSDL. Trong céc phdn sau ta xét thém cdc phép téch.

D6 12 phép toan ngugc véi phép hgp (phép tich ngang), nguoc vdi phép
néi (phép tach doc). DE gido trinh thém sdng sla va nhat quan ta s& xét phép

tach thainh mot phan niéng bigt.

2.4, PHU THUOC HAM

Trong cdc bang quan hé & phan trude, ching ta thdy gifra cdc thudc tinh
clia quan hé ¢6 mot s rang budc (phu thuoc di liéu) dong vai rd quan trong
trong 1y thuy&t CSDL.

Thi du, trong hd so nhan sy cua cdn bd (thi du 2.1) thuoc tinh thir ty TT

c6 tinh chét “quyét dinh “ clia bing quan he, chiing han néu biét s6 thif ty ta
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c6 thé suy ra gid tri cha céc thudc tinh khic, ngugc lai néu biét luong hoic
trinh d¢ ching ta khong the suy tiép gid tri clia cdc thudc tinh khéc vi ¢d thé
nhiéu cdn bo ¢é cling trinh dé va luong. Hay xét quan hé tuyén sinh vio daj
hoc, v&i cdc thudc tinh thi we (TT), @n (TEN), nam sinh(NS), que(QUE),s¢
bdo danh(SBD), diém t0dn(DT), diém 1¥(DL), diém hoa(PH),. . .tirc
R= {TT, TEN, NS, QUE, SBD, DT, DL. DH, . . .}, ta thdy thudc tinh s6 bdo
danh SBD quyét dinh duy nhat cdc gid tri chia cdc thude tinh khéc, néi cich
khdc néu bigt SBD thi biét dugc gid tri clia cdc céc thude tinh khac nhy diém
thi, qué quén, . . .tiic SBD kéo theo cic thuoe tinh khic. Nhu vay gilta cic
tap thugce tinh X, Y clia luge d6 quan hé R ¢6 nhitng m6i rang buoce kiéu kéo
theo, xdc dinh duy nhdt. .

Dé di sau hiéu 18 ban chit cdc mdéi rang bu¢c dé, sau day ching ta sé

x€t khéi niém phu thude ham-functional dependence (ta thutng viét tit PTH).

2.4.1 DPINH NGHIA PHU THUOC HAM

Khdi ni¢ém phu thu¢c ham 12 khéi niém quan trong trong CSDL. quan hé.
Truée khi di vao dinh nghia cu thé ching ta cdn luvu ¥ va ¢8 géng hinh dung
vén dé sau: Gia sif ta xét luge d6 quan hé tuyén sinh R(TT, TEN, N, QUE,
SBD, BT, DL, DH, . . .}, véi quan h¢ tdng quit duge quan 1y tai Bo Dai hoc
( quan he nay chifa tat ca thi sinh dy thi dai hoc) va cdc quan hé con cu thé
dugc quan ly tai cdc trudng dai hoc vc’fi cung mét lrge d6 R, Nhu vay thude
tinh SBD c6 tinh chét kéo theo cdc thudc tinh khéc trén toin bo Tuge dé, tirc
1a trén tat ca cdc quan hé. Hién tugng ndy khang dinh mét loai rang budc
trén toan b luge do. Néu xét trong mot quan hé cu thé, mic di hoi vo 1y
nhung ta c6 thé gid sit mot trudng ndo d6 c6 100 thi sinh tham gia thi vdi

nhitng tén (TEN) khéc nhau, nhu vay ngoai thudc tinh SBD trong trudng nay
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( coi nhu mot quan hé cu thé trén R ) thudc tinh TEN ciing 6 tinh chat néu
bigt TEN c6 thé biét gié tri ciia cac thudc tinh khéc, néi cich khac TEN kéo
theo cdc thudc tinh khdc. Hién tuong nay khing dinh mot loai rang budc
trén mot quan hé cy thé, Vay ta s& xét hai khdi niém phu thu¢c ham, 46 la

phu thudc ham trén luge d6 R va phu thude ham trén mot quan he r trén R.

2.4.4.1 Phu thudc ham trén luge dé R

Cho luge d6é quan hé R = {A}, A,,... , A}

Giastt X, Y lrcactapeconchaR tic1a X, Y ¢ R.

Tanéi Y phu thuéc ham vao X (hodc X xdc dinh phy thugc ham Y) trén
lwoe d6 quan hé R, ky hiéu X =Y, néu X xdc dinh duy nhdt Y( néi ciach khdc
néu biét X ta suy ra duge Y), mot cdch chinh xdc hon la v6i moi quan hé 1
trén R ma V t, ' € r néu t va U’ bing nhau trén tap X thi ching ciing bing
nhau trén tap Y, tic la -

XoYe vt ernturX=t"X=>0 Y=Y

Sau nay thay cho PTH X — Y trén R doi khi ta néi ¢6 PTH f trén R, X
1a tap thudc tinh xdc dinh (determinant), Y la tap thudc tinh phu thudc
(dependent).

Trong thuc tién ching ta thay rat nhiéu lugc dé quan h¢ R ma trén nd
moi quan hé r déu thdéa man mot phu thudc ham nao do. Chéng han xét hd
sg nhan sy cha mot nude thi s6 ching minh thy 14 mét thuéce tinh luon xdc
dinh duy nhat cdc thudc tinh khc. Hoac néu ching ta xét h6 so s§ quan thi
s0 hi¢u s§ quan ciing 12 thudc tinh xéc dinh cac thude tinh khac ( néi cach

khic néu ¢6 hai s§ quan cé cing s6 hiéu thi hai s§ quan d6 c6 cung nhimg
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tham s6 khdc, tic hai s§ quan d6 1a mot). Trong cdc bai todn quin ly ngudi
ta thuong théem thuée tinh ma ctia d6i trong ID va thudc tinh nay luén kéo
theo céc thudc tinh khic.

Nhu vay khéi niém phu thuéc ham trén luge dé quan hé R khang dinh
sy rang budc mang tinh chét noi tai cha céc tap thudc tinh trong R. D6 1a su

rang budc cuia cac tap thudc tinh trong R xét véi mo1 quan hé r trén R.
Thidu2.17:

Trong cac quan hé r trén R ={TT, A, B, C} v6i thuoc tinh thi e duge
lay khdc nhau trén cdc quan hé trong tap cdc s6 tu nhién thi ta ¢6 TT —» {A,
B, C} va hién nhiéen TT >R vi TT— TT.
Hodc xét ho so nhan sir cha tat ca s§ quan quan doi R = { TT, TEN, NS,
SHSQ, . . .} thi 15 rang thuoc tinh s& hieu s§ quan kéo theo cdc thudc tinh
khic SHSQ —»R.

2.41.2 Phu thudc ham trong quan hé r

O trén chiing ta di dinh nghia khii niém phuy thuoc ham trén loc 6 R.
Sauday lakhdi niém phu thudc ham trén mot quan hé rcu thé cia luge d6 R.

Cho luoc d6 quan he R va X, Y 1a céc tap con cia R, r la mét quan hé
trén R.

Ta néi Xxdc dink phu thugc ham Y, ky hidu X — Y, trong r néu véi moi ¢
va t' ciar mat, t’ bdng nhau tr;én tdp X thi chuing ciing bdng nhau trén tap

Y nwela Vr,t'ernéit'f.X=t’.X thi 1Y=17,
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Nhu vay chiing ta thay phu thude hﬁm trén quan hé r 1a truong hop riéng ctia
phu thudc ham trén luge d6 R. Phu thuoe ham trén luoc d6 R la phu ham
thda man moi quan hé r trén R con phu thude ham trén quan he r chi doi hoi
phu thudéc ham thdéa min mot quan hé r. Tat nhiéﬁ X — Y la PTH trén luoc
d6 R thi n6 12 PTH thda min moi quan hé r bdt k¥ trén R. Chiing ta cdn luu
y ring khfii niém phu thuéc ham trén mot quan hé r 1a khéi niém rit hep, no
chi ding cho mot quan hé, ching ta chi cin thay d6i mét vai gid tri cla cic
thudc tinh trong quan hé r 12 PTH ¢6 thé bi bién mat.

Thi du don gian ching han xét quan hé ¥ nhu sau:

r
A C D
0 0 0 0
1 1 1 1
0 | 0 1

R& rang trong r thi A — C ( Vi cdc b bing nhau trong A ciing bing
nhau trong C), tuy nhién chéing ta chi cn thay ddi gia tri clia thude tinh C &
dong ddu hoic dong 3 thi ta vin dugc mot quan hé r’ trén R nhung phu

thudoc ham A — C khong con thoa man trong 1’
2.4.2 CAC TINH CHAT CUA PHU THUQC HAM

Cic tinh chat cha phu thuoc ham ta xét trong luge do R. Néu X, Y, Z va
W 12 nhitng tap thudc tinh con cGa R thi ta ¢6 mot 56 tinh chdt co ban cua
16p cdc PTH nhu sau (dé tién khi trinh bay thay cho tap {A, B, C) vé sau ta
sé viét ABC):

A1, Tinh phin xa: X »X, tdng quit hon néu Y c X thi X = Y
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A2 Tmhbicciu: X > YWY > Z =X - Z

A3. Tinh m& rong hai vé: X - Y = XZ — YZ. ( m& rong hai vé Z)

4 Tinhtwabiccdi: X 5 YVAYZ 5> W = XZ > W.

5. Tinh m& rong trdi vithu hep phdi: X > Y = XZ > Y - W.

6. Tinhcongday di: X > Y vAZ > W = XZ > YW,

7. Tinhtichlily; X 5> YvaY 5> ZW = X > YZW.

C6 thé chitng minh cdc tinh chit Al, A2, A3.4, 5,6, 7 mot cach don
gian. Gid sir t, ©* € r va r 12 mot quan he bat ky trén R. Ching ta [4n luot

chimg minh cdc tinh chét trén mot cich dé dang. That vay:

Tinh phdn xq: Diéu nay hién nhién vi t va t’ di bing nhau trong tap X
thi ching phai bang nhau trong moi tap con cia X, néi cich khac

X=Xt X=U.XvatY=t.Yvdimoi Y c X,

Tinh bdc cdu: Gia st t. X=X theo gid thi&t X — Y nén ta ¢6 .Y=t". Y
ma LY =t.Y theo gia thi€t Y — Zta lai c61Z =07 Nhuvay tir tX=1.Xtaddsuy

radugc tZ =07, néntacé X —» Z.

Tinh mo réng hai vé: Gia su t.XZ = t".XZ ta phai chiing minh
tYZ=1.YZ

Th (XZ=t'XZtacotX =t XvatZ=r.Z Theo gia thiét
X=X thitY =Y. Nnuvay tr t XZ =’ XZtacé t.Y =Y va
tZ=tZmatY=t.YvatZ=tZthitYZ=t.YZ. Viy XZ > YZ.
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Céc tinh chat khdc c6 thé chimg minh trong 1. Tuy nhién ta thdy ring
cic tinh chit 4, 5, 6, 7 déu c6 thé suy ra tir cdc tinh chit A1, A2, A3. Trong
Iy thuyét CSDL, ba tinh chat Al, A2, A3 goi 1a hé tién dé Armstrong.
{Armstrong 14 ngudi dau tién néu ba tinh chat A1,A2, A3 clia cic phu thuge
ham).

2.4.3, HE TIEN DE ARMSTRONG VA CAC PHEP SUY DAN

| He A bao gbém ba tinh chat {Al, A2, A3} dd néu trong phan cic tinh
chat cha PTH & trén duoc goi 12 ké fién dé Armstrong cia 16p cac PTH FD
(FD ky hiéu 1a 16p tat ca cdc PTH trén R).
Viy A = {Al, A2, A3} 1a h¢ tién dé Armstrong.

2.4.3.1. Phép suy dan theo hé tién dé

Ta thdy hé tién dé Armstrong ddng vai tro sinh (generate) cla I6p céc
PTH.

That vay néu cho trude tap PTH F trén Jugc dé R thi ta co thé dung luat
suy ddn trong céc tinh chat cia PTH (trong dé cé ca cic tién de) dé nhan
duge cic PTH méi, 16p cdc PTH nhan duoc tit cdc phép suy dan nhu vay
déng vai trd quan trong trong 16p cdc PTH trén luge d6 quan hé R. Ta s€ lan
lugt trinh bay cdc van dé nay trong cdc phén sau.

Muc nay chiing ta chi ¥ riing: Cdc tinh chat (thyc chét 1a cac PTH) 4, 5,
6, 7 déu duoc suy din (suy ra) tir hé tién dé Armstrong. That vay:
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Tinh nra bdc cdu (4) ¢6 thé suy ra tir tinh mé rong hai v€ va tinh bac
cdu vi tir gid thiét X —> Y md rong hai v&€ Zta céd XZ -»YZ vaviYZ > W
theo bic clutacd XZ — W

Tinh mé rong trdi va thu hep phdi (5) duge suy tir tinh phan xa va bac
cAuvivdi moi X. Y, Z, Wtacod XZ > X va Y — Y - W (phin xa) va tlr gia

thigt X — Y theo tinh bicciutacé XZ = Y - W,

Tinh céng day dii (6) duoc suy dan tir tinh bac cau va tinh mo rong hai
v&, that vay tir X = Y 1a ¢6 XZ — YZ ( m0 rong hai v€ [én Z) ciing theo
tinh chdt m& rong hai v& ta lai 6 YZ — YW (m& rong hai v€ Y)va theo tinh bic

ciutaco XZ —> YW,

Tuong W tinh tich liy (7) cling ¢ thé dugce suy ra tir tinh bac cau va tinh
mé& rong hai v&. Vi'Y -» ZW nén theo tinh cong hai v& ta c6 YY — YZW,

tic Y — YZW vi vi X = Y nén theo tinh bac cau ta c6 X > YZW,

Nhu vay ta thdy ring moi PTH f dugc suy ra tir bay tinh chét cia PTH
déu c6 thé duge suy ra tir chi ba tinh chat cua hé tién dé Armstrong. TU nay
vé sau thay cho viéc néi PTH f nhan duoc tir1ap PTH F dura vio cdc ludt suy
dan trong bay tinh chat clia PTH ta s€ néi: f ditoe suy ddn ny F theo hé tién
dé Armstrong { suy din theo hé tién dé ).

Viy gid st F 1a t-{ip cdc PTH va f 13 mot PTH trén R. Ta néi PTH f suy
dén dige theo hé tien dé Armstrong i tip PTH F, ky hi¢u F = f, néu f cd
thé nhin dude tit F sau mot s8 hiu han buSe ap dung cic luat Al, A2,I A3

clia hé tién dé Armstrong vio cdc PTH trong F,

5. NMCS-A
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Thi du 2.18:

Cho R={A, B, C, D}la lugc d6 quan hé.

F=|{A->BA>CA—-D)flaA—>BCD

Ta thiy ngay f ¢6 thé nhan dugc tir phép cong ddy di (suy tir hé tién dé
Armstrong), tirc F |= A »BCD va F |= A—AB (theo tinh phan xa va cong
ddy du) hoac F |= A — ABCD (theo tinh cong day di),...

2.4.3.2 Phép suy dan theo quan hé

Trén day chiing ta vita néu céc phép suy din theo heé tién de.
Sau day ching ta s& néu phép suy dan theo quan hé.

Cho luge d6 quan hé R = {A, A, AL

F tap PTH trén R, f1a mot PTH trén R,

Ta néi ring f suy ddn duge tr tdp PTH F theo guan hé (hode PTH f duoc
suy dan theo quan hé ty tgp PTH F), ky hi¢u F |- f, néu voi moi quan hé r
trén luge d6 R ma F thoa man quan hé dé thi f cling théa man r. Néi cich
khéc F |- f néu vdi moi quan hé r trén R ma tap F la tap PTH thoa ménr thi {
cling 13 mot PTH thoa mén 1. Day 1a mot phép suy dan theo quan hé, “& dau
tap F thoa min thi & d6 f thoa mén = .

Mot vin dé duge dat ra & day 1a hai luat suy dan O trén ¢6 cho ta cing
mot tap PTH | f } khong?

Sau day ta s& thdy hai luat suy din 12 tuong duong. N6 cach khdc haj

tuat suy dan thue chit Ja mot.

5. NMCS-B



Chuong 2. M6 hinh co s¢ dit liéu quan hé 67

Dinh Iy 2.1
Cho tap PTH F va mot PTH f trén R khi d6 ta o6
FLf Khivachikhi Fj=f,

Thuyc chét cia vige chitng minh dinh 1§ 2.1 la ta phai chimg minh hai y:

I - Céc f duge suy dan theo hé tien dé Armstrong tir tap PTH F, nghia 1a
F |=f thi f1a m{t PTH trén R (tinh ding dén cba f hay con goi la tinh diing
dan cla luat suy dan theo he tién dé Armstrong), diéu nay c6 nghia I ching
ta phai ching minh f théa mén moi r ma trong dé tap F théa min.

2 - Cic PTH ham f dugc suy dan theo quan hé tir F, nghiala FJ-f thif
ciing suy dan duge tir F theo hé tien dé Armstrong (tinh ddy di cha hé tién dé
Armstrong). Diéu nay tuong duong v6i viec mot ham f khong suy din duge theo
he tién dé Armstrong thi cling khong suy dén dugc theo quan he, nghia la néu f
khong suy dan duge theo hg tién dé Armstrong thi ton tai mot quan hé r ma trong
nd tap F thoa man nhumg f khéng thoa man.

Nhu vy d€ ching minh dinh 1y 2. | & trén ta s& chitng minh dinh ly
tuong duong thudng duge néu trong cic tai ligu vé DATABASE [a dinh Iy 2. 2.

Pinh Iy 2.2

H¢ tién dé Armstrong la ding din va ddy dii.

Tinh ding dan clta hé tién dé ching ta da ching minh & trén, trong qud trinh
chimg minh ba tinh chat Al, A2, A3 clia hé tién dé Armstrong déng thi ching ta
da chi ra rang moi PTH dugc suy ra tir hé tién dé nay déu [a phu thude ham thoa
man trén luoc d6 R, ma trong d6 tap PTH F thoa man.

B¢ chiing minh tinh ddy dit cla hé tién dé tude tién ching ta s& chiig minh
bo dé sau:
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Bo dé 2.1

Gia st X < R. Néu goi X' 14 tap tét ca cdce thude tinh ActaR ma F = X
— A (vé sau ta s& goi X" 12 bao déng cia Xy thi véi moi tip Y < R, F = X
S Yo Y oX,
Ta s ching minh bo dé nay

a - Chirng minh chiéu thudn:

Tac6Fl=X o Y. Giasit Y = {A,B,C.... } iheo tinh phan xa ta c6:

FI=X—=>A,nén A eX’

Fl=X—>B,nénBeX”

Fl=X >CnenCe X', ...

Vay IA,B.C. =YX

b - Chitng minh chi¢u nguoc:

Tac6 Y < X*. Theo dinh nghia clia tip X" thi moi A € Y tacd

F|=X — A, vay theo tinh cong diy ddtacO Fl=X — Y.

B& ¢é da ducde ching minh.

Bay gid chiing ta s& ching minh tinh ddy di ciia h¢ tién dé Armstrong.

Gia sir f = X — Y 1A mét PCH trén R khong suy dan dvoc tir tap PTH F
theo hé ticn dé Armstrong, tic F not = X— Y. Ta s€ xay dung mot quan hé
¢ trén R md trén d6 tap cic PTH F thoa min nhung f = X — Y khong thoa
man. Ta xét mot quan hé ¢ trén R gém chi hai phan t& t;va t, nhu sau: chia
tap R thanh hai nhém, mot nhém gom cde thudc tinh ctia R thudc tap X' va
nhom thtt hai 1a cic thiOc tinh con lai cha R; t, cha quan hé r chifa toan gia

tri 1: 1, cha r chita 1 trong X7 va t0an 0 trong cdc thude tinh con lai:
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X' R-X*
1 1 1 { 0 0 0 0
] I ] ol 1 1 I t

Nhu vy quan hé r ¢6 hai phan tir t,, t,. Phin t&rt, chifa gid tri 1 trong cdc
thude tinh cta X* va gid tri 0 trong nhitng thuée tinh cdn lai; con 1, chira
toan gid tri 1 cho moi thudc tinh. .

Ta chimg minh ring r s& thda man moi PTH ham ciia F. That vay gi sir ¢6
mot phu thuéc ham W — V cla F khong thoa min r, the thi W < X', néu

~khong s& vi pham tinh bing nhau cua hai bo t, va 1, trén W. Hon nita V
khong thé 13 1ap con cia X', vi néu khong thi W — V s& théa min r. Viy cé
mot thude tinh A ciia V khong thude X*.

Theo b6 dé 2.1 i W X' & Fl=X > W, md W — V, nén W — A
vd theo tinh bac cdu (vi X—> W) nén X — A, titc FI= X — A, hay A thuoc
X" Dicu nay 1a vo 1¥ vi A khong thuoe X'

Vay r thoa min moi PTH cia F. Van dé con lai “Chfmg'ta phai ching
minh rdng r khong théa min phu thuée ham f= X —> Y.

Gia st X — Y thoa man r thé thi X, Y < X" néu khong thi vi pham tinh
bang nhau cla t, va t, trén X vA Y. Lai sirdung b6 dé 2.1 Y X' < F|= X
— Y. Diéu nay vo Ly, vi F khong suy din duoc theo he tién dé f. Vay X > Y

khong thoa mian r. Dinh 1¥ duge ching minh.
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2.4.4.BAO PONG F* CUA TAP PHU THUQC HAM F

2.4.4.1 Dinh nghia F*

Trong phén trén ching ta d& néi dén cdc PTH f dugc suy dan tir tap PTH
F cho trude, ta di c6 dinh 1§ chitng minh cdc phép suy dan theo tién dé va
theo quan he la tuong duong nén tr nay thay cho néi suy din theo gquan h¢
hoic suy dén theo tién dé ta chi néi don gian 1a suy dan. Tap cac PTH f dugc
suy dan tr tap PTH F vé sau ta s& goi 12 hao déng cha tap F.

Vay cho luge d6 R = (A, A,,... A,}. Flaup PTH rén R,

Bao déng cua tap PTH F ky hiéu F * 14 tap tat ca cic phy thudc ham f
duoc suy dan tirtap F. Vay F* = {L. F[=f].

Thidu2.19:

Cho luge d6 R = {A, B, C, D}

Gia su tap F trén R nhu saw:

F={A—>B B> C A—-DB- D}

KhidoF = {A—}B,B—)C,A-—)D,B—)D,A—)BD,A-—)BCD,A
>C,A->CD,A->BC,B>CD..}.

Qua thi du 2. 19 va ciing tir dinh nghia ta thdy F *luon chaa F.

2.4.4.2 Cac tinh chat don gian chatap F’

a. Tinh phdn xg: v6i moi tap PTHF taluén c6 F F*.
b. Tinh don diéu: néu F c G thi F* < G*
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c. Tinh ity ddng: v6i mot tap phu thude ham F ta luon c6 F* =F "

Dé gido trinh khong b dnh hudng qui ning vé& nhitng khai niém don
thudn vé 1y thuyét todn chiing t6i khong muén di sau vao khéi niém F*. Céc
ban c6 thé tim hi€u sau vé phén ndty trong c4c ti lidgu tham Khéo & cudi gido trinh .
Phan chiing minh céc tinh chdt a, b, ¢ clia bao déng ciia tap F chiing toi dinh

cho cdc ban nhu mot bai tap nho.
2.4.5,BAO PONG X’ CUA TAP THUOC TiNH X
2.4.5.1, Binh nghia bao déng X*

Cho luge d6 quan hé R = {A,, A,.... A,}. Gid st F 4 tap PTH trén R,
X 12 t4p con cua tap thude tinh R.

Bao déng chia tap thude tinh X déi véi F, ky hieu X * (hodc X' dé chi
bao déng ldy theo tip F ), 1a tap tdt ca cdc thudc tinh A cla R md X— A
duoc suy dan tir tdp F. Vay X * la tap:

X"={A: AeRvaX—>AeF"}.
Nhu vay bao déng X' clia X duge dinh nghia qua tap phu thudc ham F, vi
the doi khi ta ky hiéu X;*. Tuy nhién khi khéng ¢6 mot tdp phu thude ham

nao khdc ta hiéu bao déng X;* duoc tinh qua F nén ta viét don gian X,

Thi du 2.20:
GiastR=1{A, B,C,D,E, G}.
F={A—>C,A—>EG B—-D G- E}L
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X=1{A,B},Y=(C G,Dj.

Khidétas€ cé: X *=1{A,B,C, D, E, G}

Y '={C,G,D,E}.

Tuong ty nhu tap bao déng ctia tap PTH F* tap bao déng X* ciing chia

cac phantrchatap X, mic A X = X *.
2.4.5.2,Cac tinh chat chia tap bao déng X*

Neéu X, Y la cdc tap con cla tap thudce tinh R thi ta ¢6 céc tinh chat:

—_—

. Tinh phan xa: X < X'
2. Tinhdondigu: Neu X c Ythi X' Y
3. Tinh ldy diang: X** = X"
4. (XY)" o X'Y" ( bao déng clia t6ng chua téng cdc bao déng)
5. XYY = (XY =(X" Yy =(XY)
6X>YoYeX
7.X=>YoY X'
XX vaX' =»X
29.X"=Y=oX->YvaY > X
Ching ta thdy bao déng cua tap PTH F va bao déng cla tip thudc tinh
X la nhitng tap lién quan véi he tién d¢é Armstrong. Cac tap bao déng 1a “két
qud* cua cdc phép suy din dung luat cua tién dé Armstrong. Sau day ching

ta s& chung minh cdc tinh chdt cua tap bao déng.

Tinh chdt 1: X < X'. That vay theo tinh phdn xa clia hé tién dé
Armstrong ta co ngay v&i moi thude tinh A coa X thi X — A, Tat nhién X

-> A e F', vi X > A dugc suy tir hé tién dé,
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Tinh chdt 2 (tinh dom didu): GiastuX <Y ta phai chimg minh X" c Y*.
That vay lay A € X', theo dinh nghia ta cé X — A ma X < Y nén theo

tinh phén xa cta hé tién dé Armstrong, ta c6 Y — A. VivAe Y*

Tinh chdt 8: DE ching minh cAc tinh chat khdc trudc tién ta chting minh
tinh chat 8 tiic 12 tinh chdt Vv X thi X 5X* va X' — X,

Thit viy theo tinh phdn xa X* > X vi X< X*

Bay gid ta ching minh X — X*. Theo dinh nghia ctia tdp X' ta ¢6 X" =
XZvoiZ={A: X > A € F" & A g X} ; theo tinh céng day da (cong lan
lugt 2 ve) ta c6 X — Z. Hon nifa theo tinh phan xa ta ¢6 tiép X — X. Theo

tinh cong day di (cong 2 vé&) ta ¢ X — XZ tic X = X"

Tinhchdr3: X'*=X"
R6 rang theo tinh phan xa ta ¢6 ngay X* — X**. Bay gidy lay A € X' titc

RX">AeFmaX—->XnnX>AcF hayAe X" Vay X" =X",

Tinh char4: (XY) o> X'Y*
Lay Ae X'Y"tic A e X" hoic A € Y'tic 1A X = A hoacY > A=
XY - A e F" . Hay A e (XY)".

Tinhchdt9: X'=Y "o X 5YviyY > X
a-Chiuxudi > :tacd X' =Y. Vi X->X'vAaY >YnenX > Y

ching minh twong tutacd Y > X,
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b-Chidunguoc = :LiyA e X'tic R X 5> AVY > XnénY > A
hay A € Y*. Tuong ty lay A € Y* ta chimg minh dugc A € X*. Vay X" =

Y*. Céc tinh chat con lai chiing minh tuong .

2.4.6 . THUAT TOAN TIM BAO DONG X', BAI TOAN THANH VIEN

2.4.6.1, Bal toan thanh vién

Phin trén ching ta di néu mot s& khdi niém co ban va quan trong cua
cdc tap bao déng. Ta thdy tap X* duge dinh nghia thong qua tap F'. Mot vin
dé quan trong trong 1y thuyét vé CSDL la: Cho trude tap PTH F va mot PTH
f, ¢6 hay khong mot khéng dinh f thuge F* ? (goi 18 bdi todn thanh vién)

Dé tra 161 duge cau héi ndy (bai todn thanh vién xdc dinh xem f 6 la
thanh vién ciia F* khong ?) khong don gian vi mac db F 1a tap nho nhung
tap F * ¢6 thé rdt I6n. Thi du, xét tapF: F= (A > B,,A > B,.. ,A—>B}.

Khi d6 F * chifa tit ca cic PTH dang A = Y, trong d6 Y ia tap con bat
ky cha tap {B,, B,.... , B,}. Vicé t6i 2 " nhiing tap con Y nhu vay, nén $O
lugng cac phén tir ctia F *s& rdt 1dn, 16n hon hodc bang 2°.

Vay dé gidi bai todn thanh vién ching ta ¢6 the diing tinh chat 6 cla tap
bao déng X * hodc b dé 2.1 d6 1a tinhchit: X » Y e F* < Y < X" Do
vay chi cin tinh X * va so sdnh véi tap Y ta ¢ ngay chu tra Ioi la X — Y
thuoc F *hay khong. Viéc tinh X* dugc giai quyét don gian hon rét nhiéu.

Sau day ching ta s& trinh bay mét phuong phép tinh tap X .
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2.4.6.2 Thuat todn tim bao déong X *

Dudi day 1a thudr todn tim X' cia Beeri va Bernstein.,

Cho luge d6 R = {A, A,...., A,}. F la tap PTH trén R, X 1a tap thudc
tinh. Tinh X* =?

Ta s& xay dung day X°, X',..., X*... nhu sau:

X'=X

X0 =XZ'v6iZ'= {A: A g XvaX' > AeF'}, trong d6i=0, I, 2,...

Ta c6 nhan xét rang: diy X°, X',... ¢d thé xay dung duoc nho tap X tap
F va cdc phép suy din cia hé tién dé Armstrong. Hon nifa diy X°, X', X2,...
{a day I6ng nhau va tang dén, tic 12 X° < X' ... Vi tap thudc tinh R 13 hiu
han nén sau mot s6 hitu han budc, thuat toén‘ phai két thiic. Néi cdch khdc
ton tai s¢ nguyén k (bé nhat) sao cho:

X¥= X% = X = | tat nhién khi d6 Z*=Z""' = . . . = réng

Tap X*dé chinh 1a tap X*

Trude khi chimg minh ring X* chinh 12 tap X * ta s& trinh bay thuat todn

(bing ngdn ngit tua Pascal) va xét thi du minh hoa thuat todn.

Thudt toan 2.1:
Input: Luoc d6 quan hé R
Tap PTHF
Tép thuoc tinh X
Output: Tap X~
Thuat toan:
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Begin
Y:=X;
- repeat
7=
foreach Ain R do
f(AgYandY A cF)thenZ: =2 U A;

Y:=YWZ;

until Z = &

X'=Y

end;
Thidu2.21:

Giast R = [A. B, C, D, E, G} vatap PTH F nhu sau:

F={ABH> C,C> A, BC>D ACD>B D—->EGBE—-»CCGC—>
BD,CE - AG}. X={B,D}, X" =7

Diu tién ta ¢é X" = {B, D}. Pé tim X' ta tim nhimg PTH trong F ¢ v&
trd nim trong BD. Ta cé PTH D — EG thoa min diéu kién do,

vVay Z° = {E, G}, nén X' = (B, D. E, G}. Ti¢p tuc dé tim X* ta im
nhitng PTH ctiia F ¢6 v€ trdi ndm trong {B, D, E, G}, d6 1a D — EG va BE
> C,vay X* = |B. C, D, E, G}. Tiép tuc ta c6 X' = {A, B, C, D, E, G}. Pay
latap X 7

Vay X*'={B,D}"={A,B,C.D,E, G} =R.
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Pinh Iy 2.3:
Trong thuat todn tim bao déng X', 1a ¢6 X*= X* _ v6i k 12 & nguyén bé
nhat ma X* = X' = X*? =

Chutng minh :

a - Ta ching minh X* < X* That vay ldy A € X*. Nhu & trén ta di thiy
X'=XZv6iZ={A:Ae XVvaX > Ac Fr}.

Vay néu AeX thi A e X*vi X @ X*; cdn ndu A € Z thi theo dinh nghia
clia cc tap 7!, t6n tai mot chi s§ idé Ae 7/ vay AeX* vi véi moi i thi X' X~

Vay trong ¢d hai trudng hop ta déu c6 AeX*vii suy ra X * = XX,

b - Ta c6 thé chitng minh X* < X * bing nhiéu cich, thi du :

Cach [:

Tacé X*' = X'Z

Z={A:Ae X viaX > AecF)

Vay X=X

X'=X"Z"

X2 =X'Z' = X'77!

X" =XZ'=XZZ"..Z v6ii=0,1,2..

Trude tién ta s& ching minh bing phuong phip quy nap ring véi mot i
thi X >Z.Véii=0,Z"={A: A g X"va X" > A F*i,

Theo tinh cong ddy do tir X"= X — A ta cong 2 v& theo cdc phin tir A
eZ" a6 X - 7"

Biy gidr gia st bai todn ding vdi i, ta'chfmg minh cho i + I, v&i Z"' =

(ArAg X" va X' A e F*}, tuong tu cong 2 vé& theo cic phin tlr A clia
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tap Z"', ta c6 X*' > 7, trong d6 X' = XZ"... Z', theo gid thiét quy nap va
tinh phan xa ta lai cé:

X—->X'=X

X->Z

X7

X — Z'cong lan luot 2 v&, tacé X —» X'

Vi X*' — Z"*' theo tinh bic ciutac6 X - Z'".
Béy gi® ta trd lai chimg minh X' X *.

Liy A e X*vaX*=XZ’..Z"'. Néu A e X thi
X > AecFnénAeX ConnéuA eZ thivi
X —Z nén

X—>AeFF=> Ae X",

Pinh 1y dugc chimg minh.

Cdach2:
Dé& dang thiy ring X »X', X' > X", X' > X*

— X - X* < X* c X" (theo tinh chit cua bao dong).

Thi du 2.22:
ChoR = {A,B,C.D,E, I}.
TapPTHF = [A > D,AB>E,BI»>E,CD > L
E —> C}. Tap thuoc tinh X = {A, E}. Tinh X"=?
Tacé X° = | A, E)
X =XZ°vaZ'={Y: Y e X*va X’ > Y € F'}
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VayZ'={D,C} vaX'={A,E, D, C}
Z'={Y: YeX'vaX' 5 Y eF"va
Z'={I} nénX*= {A,E, D, C, I}
Z2={Y: YeXviaX’>YcF' =@
Vaiy X' =X*=X"={A,E,D,C,I}.

2.5. KHOA CUA SO bO QUAN HE

Trong cong tdc xur by cdc CSDL dang quan h¢ ta da thdy gifta cic tap thude
tinh ¢6 cdc méi rang bude kiéu PTH. Trong s6 cic tap thudc tinh tham gia vao cic
PTH ta s€ thay ¢6 mot 6 izflp ddng vai trd quan trong. Thi du, trong hé so nhén sy
cta co quan thudce tinh ma nhan vien (MA-NV) déng vai trd “xdc dinh* cta hé so
theo nghia ta ¢4 thé nhén biét trén mang toin bo 6 liéu clia mot cdn b theo MA-
NV, tic [a ¢ thé diing thudc tinh MA-NV nhw 1a khda., Hodc trong luge do quan ly
tuyén sinh dai hoc, thudc tinh s& biao danh SBD déng vai trd 1 khiod.

Sau day d€ cho tién khi trinh bay va sir dung ta néu thuat ngi so do
guan hé (viét tat 1a SDQH) nhu sau:

Cho luge d6 quan h¢ R = {A|, A,,... A, }; F 1a tap phu thudc ham trén R.
So dé quan hé 1a cap R , F nhu trén va ta s& k¥ hicu SDQH A W =< R, F >,
Nhu vay néi cho mét SDQH, thue chat chi 14 cho trude luge dé R, tap PTH F

trén R va viét ching thanh cip < R, F >.

2.5.1 PINH NGHIA KHOA CUA SO PO QUAN HE

Tap k < R duge goi fa Khda 16 thiéu clta so d6 quan he W néu k I3 tap

t6i thiéu kéo theo R, tie 13 k 1 kho4 t6i thiéu néu: k* = R ( k—R) va bét
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khoi k dit mot phan ti thi bao déng cua tip con lai khdac R. Vay tipk < R
goi 12 khda 167 thiéu néu: k " =R va (k - A)* = R, v8i A bat ky thuoc k.

N6i cach khdc k 13 mot khoa t6i thidu clia W néu k 1a tap bé nhat cé thé
vit ¢6 bao déng ding bing R, hién nhién rang khi k ¢6 bao déng bang R thi
thém viio k mot phan tir ta cling duge tap ¢6 bao déng bang R. Tuy nhién khi
k di 1a khoa thi bét di mot phan tir ta ¢6 1ap ma bao déng khong bing R,

Truc quan tir dinh nghia, ta thay ring né€u k 1a maét tap thudce tinh ma

k* =R thi tir k ta ¢6 thé bét din cdc phén tir cta k, dé nhan duge tap k
bé nhat va dé chinh la khoa cia so do quan hé. V€ sau cic thudc tinh thudc
mot khéa nio dd ta goi 1a thude tinh khoa, nguoe lai thude tinh khong thude
khoa nao goi W thude tinh khéng khéa (hode thude tinh thir cdp) va ta ky
hicula F, .

Luu ¥ ring trong gido rinh ndy chi xét kho# t6i thicu va vi vay thay cho

khod t63 thicu ta goi tat 1a khod,

Thidu?2.23 :

Chosodéquanhé W=<R,F>v6iR={A,B,C,D,E, G} F={AB—
C,D>EG CH>A BE—->C, BC —» D, CG — BD, ACD — B, CE — AG}.
Ta s& thdy cdc tap thudc tinh:

k, = {A, B}k, = {B,ElL, k; = {( G}, k,={C, E}, ks = {C, D}, k¢ = (B, C}
déu 1a cdc khéa clia W vi tap cdc thude tinh khéa bing R, va vivay F, = 0.

Viy mot sa dé quan hé ¢6 thé ¢6 nhiéu khoa va tép thir cap F, c6 thé
réng, va moi so dé quan hé ludn c6 khod vi ta ldy k = R va 16i thiéu dan k dé
duoc khod. Van dé con lai d6i v6i chiing ta 1a: cho trrde mot so d0 quan hé

W = < R, F >, lam thé nio dé tim khéa ciand ?
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2.5.2, CAC THUAT TOAN TiM KHOA

Ta nhic lai khéa 1 (ap thuoc tinh k ma bao dong cia k diing bang R

(k " =R) va néu bat khéi k mot phan tir bit k¥ thi bao déng ctia né khdc
R.

Tir dinh nghia khoa ta thdy c6 thé tim khéa bit dau tir tap R vi R* = R
va ta bt dn cdc phan tir clia R dé nhan duoc tap bé nhit ma bao déng cia
né ding bing R.

Sau day chiing ta s& trinh bay thuat todn tim mot khéa theo ¢ tudng nay:
Cho s0 d6 quan hé¢ W = <R, F >, v6i R - luge d6 quan h¢, F - tap PTH trén
R. Tim mot khéa cia W,

Thudt todn 2.2:
Input: W= < R,F>;
Output: k - khéa clta W;

Thudt toan:
Budc 1: Patk =R
Budéce 2: Lap qua trinh loai khoi k
phantd A ma (k - Ay’ =R
M6 ta thuit toan (bang tua Pascal):
Begin
k:=R;
foreach A ink do

8. NMCS-A
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if (k-A)Y'=Rthenk:=k-Aelseki=k
End
Nhdn xér: Thuat toan 2.2 trén day cho ta tim duge mot khoa clia so do
quan hé W.
NEu mubn tim cac khéa khic (néu cé) clia sa d6 quan hé ta c6 thé thay

ddi thit tu loai bo cac phan ti cha k.

Thidu 2.24:

Cho W =< R, F> véi

R={A,B CDEGHI}

F={AC - B, Bl - ACD, ABC— D

H — I, ACE - BCG, CG —»AE}

Timk="7

Buéc 1: k=R ={A,B,C,D,E, G H,1}

Budc 2: Lan luoct loai cdc thuge tinh thia o6 trong k:

Loai phan tit A: Tac6 {B,C, D, E, G, H, 1} *=R (vi CG - AE)
nénk = (B,C.D,E, G, H. 1)

Loai phan t&r B: Ta ¢6 {C, D, E, G, H, I}" = R (vi CG - AE va AC >
Bynénk ={C,D, E, G, H, I}

Loai phén t& C: Ta c6 {D,E, G, H,1}* R nénk = {C, D, E, G, H, I}

Loai phan tr D: Tacé {C, E, G, H, I"=R (¥ CG— AE, AC— B,

ABC > D)nénk ={C, E, G, H, I}

Loai phdn tt E: Tacé {C, G, H, I}"=R (vi CG —» AE, AC— B,

ABC - D}nénk=(C, G, H,Ij

Loai phin tit G: Tac6 {C, H, I} #R nénk = {C,G,H, 1}

8. NMCS-B
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Loai phan tr H: Ta c6 {C, G, I}"#R nénk = |{C, G, H, I}
Loai phan 6 I: Tacé {C, G, H}* =R (vt CG — AE, AC —» B, ABC — D,
H—1} nénk={C,G, H}. Vayk = {C, G, H} 12 mot khéa ciza W.

2.5.3,CAC TINH CHAT CUA KHOA

Tir dinh nghia khoa v thuat todn tim khéa ta ¢6 céc kéf ludn sau:

1 - Cdc thuée tinh khong xuat hién trong ca vé tri va v& phai ciia tap F
phai ¢é trong moi khéa k.

2 - Cic thudce tinh chi xuat hién bén trai cha cdc PTH trong F ciing phai
thudéc moi khéa k.

3 - Trong qua trinh tim khda ta ¢ thé bo tat ca cdc thude tinh don phia
bén phdi cdc PTH cia F. Tuy nhién cdn kiém tra lai vi khong phai ldc nio
cdc thudc tinh dé cling bd duge. Vidu, R = {A,B,C,D,E}

F,={A—> B,C— E, C -»D}, khi dé khéa la k = {A,C).

Néu F, = {A - C, C -5ABDE} thi k = {A}, k’={C} 13 khéa (trong
truéng hop nay ta khong bo C duoge, mac du C xuat hién don & bén phai cia
PTH cua F). .

4- Thuat todn 2.2 d3 khiing dinh moi so dé quan hé W déu cd khod, tuy

“nhién thuat todn khong khdng dinh W ¢é bao nhiéu khod va sé lugng cdc
phdn tt trong méi khod cé nhi nhau khéng. Ching han W = <{A,B.C,D},
{A—BCD, CD—>AB}> thi W ¢6 hai khod k,= {A), k,={C,D}.

5- ho tdt ca cac khod cta mot SDQH W 1a hé Sperner ( titc khong ¢6 hai

khod bao nhau)



84 NHAP MON €O S3 DU LIEU PHAN TAN

Trong [8], tac gia da dinh nghia khda 1a tap thuoc tinh k t01 thiéu thoa
min tinh chat: v&i moi ¢ap t,, t, khdc nhau clia moi quan h¢ r trén R ta ludn

c6 t. k # . k, (xem [8] trang 11). Vay ta ¢6 dinh ly sau:
Dinh Iy 2.4:

a. Néu k 13 khoa cua so d6 quan hé W =< R, F >, r la quan hé trén R thi

v6i moi cap phan tir khdc nhau t,, t, chartaludon cé 1. k = t,. K.

Ta c6 thé€ chitng minh diéu nay mot cdch don gian. That vay:

Gia sir K 12 khod chia W, t,,t, 12 hai phan tir khdc nhau cua r ma
t.k=t,.k Viklakhéanéntacék > Rvatr t. k=t,. k tacod
t,. R =1, R tifc t, = t, diéu ndy méau thudn v6i gia thi€t1a t, # .

b. Nguoc lai néu k 12 tap t5i thiéu va v6i moi quan hé rtrén R ma moi
ciip 1,1, ctarmat, k#t,. k thi k 1a khod clha so d6 quan h¢

W= <R,F=>

2.6. CAC DANG CHUAN CUA SO PO QUAN HE

Trong cong tic quan 1y va x{r 1y cdc he co sd dif li¢u, ching ta thudng
phai dua CSDL vé dang don gian nhét, it cdng kénh nhat, ton it bd nhd nhat,
xir 1y nhanh nhét vi tat nhién cé tinh dac thi nhat. D€ thuc hién muc dich do
chiing ta phai tién hanh “chuén héa™ céc heé CSDL. Tic 14 ching ta s& xét mot
s6 dang dac biét ma trong CSDL goi la cdc dang chudn (Normal Forms) va

trong nhiéu trudng hop CSDL & Normal Form nay thi tot hon & Normal
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Form kia. Su phan loai cdc so dd quan hé W = < R, F > theo cic Normal
Form thyc chat la dua vao cic tap phu thuoe ham F d¢ chiing ta phan loai so dé
quan h¢ thude dung chudn nio.

Sau day chiing ta s¢ xét mot s6 dang quen thudc clla cdc so d6 quan hé

da dugc nhiéu tdc gid quan tam.
2.6.1.DANG CHUAN INF

Dang chudn 1 (first Norm Form) ky hicu & INF.

Cho luge do quan hé R, F 1a tap phu thude ham trén R. SDQH W =
<R.F> dugc goi la dang chudn | (INF) néu va chi néu toan bd cdc mién gia
tri 6 mat trong R déu chi chita cdc gid tri nguyén 16 (gid tri nguyén (5 1a gia
tri khong thé tdch thanh céc gid tri khdc - gid tri don).

Khi W = <R,F> la INF thi moi quan h¢ r trén R cling dugc goi tuong ing 12
guan hé | NF.

Thidu2.25:

Xét bang quan ly hoc vién cao hoc theo hoc mot s6 chuyén dé tai trung tam
dao tao sau dai hoc:

a - Quan hé khéng la INF

MS TEN NGANH  MONHOC TIEN KETTHUC
01 An Vat Iy QQuang 200 30/9/99
02 Anh  Toin Dai so 200 30/8/99
03 Binh Hoéa Cao phan tr 300 30/10/99
04 Long Moitrudng  Moi truong 500 30/10/99

05 AB Tin CSDL.SQL 600 30/11/99
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Day 14 mot quan he khong 12 INF vi céc thudc tinh nhu MONHOC c6
mién gid tri * Da tri “ (khong don tri, ¢6 thé tich dugc), hodc thudc tinh
TEN & phan tir thit 5 clia quan heé ¢6 hai gid tri l]a A, B. Vay quan h¢ trén
khong la dang chudn | NF va tit nhién W = <R,F> ciing khong 12 INF.

Tuy nhién néu bd qua phdn ngit nghia cha quan h¢ ta Judn c6 thé dua
dang chua chudn trén vé dang chudn (dang ma cdc gid tri cua cdc thudc tinh
14 don) nhu sau:

b - Quan hé la INF

MS TEN NGANH MONHOC TIEN KETTHUC

01 An Vatly Quang 200 30/9/99
02 Anh  Toin Pai s6 200  30/8/99
03 Binh Hoa Cao phan tit 300  30/10/99
04 Long Moitruong Moitrwong 500 30/10/99
05 A Tin CSDL 300  30/11/99
05 B Tin SQL 300  30/11/99

Nhdn xét: Hai bang quan hé trén déu cing quan 1y mot mang théng tin
cta mot nhém ddi tugng, cb cdu tric 1ogic gén nhu nhau nhung ¢du tric vat
Iy khdc nhau. Tuy nhién, trong bang a - 6 thé coi r 1a mot quan he 5 phén
tir, con bang b - 1a mot quan hé sdu phan tlr va théng tin da 10 rang va xdc
dinh hon. T4t nhién tir quan he da tri dua vé don tri 1a khong duy nhat. Nhu
vy moi quan hé chang ta déu ¢6 thé dua vé dang don tri nén moi SPQH W
= < R, F> déu c6 thé coi [a chudn INF. Vay 16p INF chita tdt ca cdc so d6

quan hé. Tir nay ta chi xét so d6 quan h¢ INF.
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2.6.2.DANG CHUAN 2NF

Ta néi Y phy thude hoan toan vao X néu trong X khéng cé tap con thuc

sy X, ma X, — Y. N6i cich khdc Y phu thudc hoan toan vio X néu:

(*)

**)

not (X\A)—> Y.

Cho so d6 quan hé W = <R, F >.

K 14 mot khéa ctia W,

X — Y va b6t khoi X dit mét thudc tinh A,

Ta néi W la (¢) dang chudn 2, ky hiéu 13 2NF, néu moi thudc tinh thi

cap cua W phu thugc hoan toan vio khéa. N6i cach khdc W 13 2NF néu:

trong W khong ¢ PTH dang X — xe F, véi X 12 tap con thuc su ctia khéa

K va x 14 thuge tinh khong khéa (thit cap).

Tir dinh nghia ta thiy ngay 1a Ip céc so d6 quan he 2NF 13 16p con thuc su
clia I6p INF, vi c6 nhiéu sg d6 quan he khong 1a 2NF.

Thi du 2.26:

Ta xét h6 so nhan s co quan (quan hé r) nhu sau:

T
01
02
03
05
06
07

HO-TEN

Tufn Anh

Lan Anh
Binh Déng
Dinh Dong
Cong Nu
Hoa Hué

NS

1960
1977
1945
1943
1960
1972

DO
bai hoc
bai hoc
TS

TS

TS

Tr. hoc

QUE

Hu¢

Ha Noi
Vinh Phd
Ha Noi
Vinh Phd
Nghé¢ An

GT

Nam

Nam
Nam

Nam
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Ta thdy ngay ring tap ¢6 mot thude tinh TT 12 khéa clla quan hé r vi
theo dinh nghia cha PTH ta ¢6 TT —{HO-TEN, NS, TDO, GT, QUE!. Vir
1a INF va tap khéa chi ¢6 mot phan tir nén khong thé cé phin tir khong khéa
phu thuéc ham vao tap con thire su cha khéa (tap con thue sir ciia khoa bing

rong), vy r 12 2NF. Ta ¢6 Két luan sau;
Két ludn:
W 14 2NF néu mébi khéa ciia W chi ¢6 mot phin .

Thidu2.27:

Quay lai thi du 2. 23 | ta di thay khda cia W la;

K ={A BLK,={B, E},K,={C,G},K,=[C,E}LK; = {C, D}, K, =
{B, C}.

Trong thi du nay tit cd cdc phin tir cia R déu 14 phan ti khéa, tic la tap
cdc phdn tir khong khéa bing rong nén khong ¢6 PTH dang A — x ma x 1a

phan tir thit cap (khong ¢d phéan ta x nhu vay). Vay W la 2NF.
Két ludn:

W la 2NF néu tap céc thudce tinh khong khéa F, ciia W bing réng.
Thidu2.28:

Sau day ta s&€ néu mot thi du ma so d6 quan hé W khong la 2NF.
ChoW=<R,F> v3iR={A B, C,D,E, H}



Chuong 2. Mo hinh co s¢ dit lién quan hé 89

F={A—>E,C—>D,E - DH}.

Dé dang thdy rang tap K = {A, B, C} la khéa duy nhét coa W, D 1a thuoc
tinh khong khéa va C — D, vi C Ia tap con thue su clia khéa nén W khong 1a
2NF.

Nhur vay khi xét mot s6 d6 quan hé W = < R, F > ¢6 13 2NF khong ta
phai tinh 1at ca céc khéa cla so dé va tir d6 suy ra tap thuoc tinh tha cap.

Sau d6 x€t xem ¢6 tap con thue su nio coa khoa kéo theo mot thude tinh
thit cap khong?

ThiduW=<R,F>;R={ABCDE},F={A-B,C - D).

Khi d6 moi khéa K phai chita E, A, C va ta ciing thdy ring tap K =
{ACE} ta khda duy nhit. Vay cdc thude tinh thir cap [a B, D. Ta thdy trong
khoa K ¢6 chia cdc tap con thue sr A, C va ching kéo theo cic thude tinh
thit cdp B, D tuong dng, nén W khong 1& 2NF.

Viy vi pham ctia 2NF I tap con thuc su ciia khod kéo theo thugc tinh tha
cdp va day la ly do tai sao khi xét dang 2NF ta phai tim hét khod dé c6 tap
Fn,

2.6.3, DANG CHUAN 3NF

Cho so d6 quan h¢ W = <R, F>. Ta néi W 1a (6) dang chudin 3, ky hiéu
1a 3NF néu trong W khong 6n tai PTH dang X — x¢ X, vdi moi tap thudc
tinh X ma X*# R va x 1 thuoc tinh thi cdp.

Tir dinh nghia ta ¢6 nhan xét ring néu W 13 3NF (hi né 1a 2NF. Trong dang
chudn 2NF ta chi cam céc thude tinh thit cap phy thuge vao tap con thuc sy
clia khéa (tap c6 bao dong khic R), trong 3NF ta cam thudc tinh thi cap phu

thude vao moi tap (trong dé o6 tap con thuc suclia khéa) c6 bao déng khac R.



90 NHAP MON CO $8 DU LIEU PHAN TAN

Thi du 2.29:
Sau day la mot thi du ma W khong 1a 3NF, ta 18y thi du 2. 28. Trong thi

du nay ta thiy D 12 thudc tinh thd cdp va C — D, déng thtn C*# R. Vay W
khong la 3NF.

Thi du 2.30:
Trd lai thi du 2. 23, ta thiy rang W trong vi du nay 14 3NF, vi tap thudc
tinh R & day khéng c6 thuoc tinh khong khoa (thit cap).

Thidu2.31:
Cho so d6 quan h¢ W = <R, F>,v6i R ={A, B, C, D}
F=|AB->C, D - B, C— ABD]
Ta thay rang, cic tap K, = (A, B}, K, = {A, D}, K, = {C} la céc khoa.
Vay R khong ¢6 thuéc tinh thi cép, nén W la 3NF.

Két ludn:

Néu sg dé quan hé W = <R, F > ma R khong chifa thudc tinh thi cap
thi W 1a 3NF.

2.6.4.DANG CHUAN BOYCE — CODD (BCNF)

Dang chudn tiép theo ta s& xét la dang chuén Boyce - Codd ky higu la
BCNF. .
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Chosodoquanhée W=<R, F>

Ta noi W 1a BCNF néu trong W khong tén tai PTH dang X — x vé6i x ¢
XvaX*'#R,

Tu dinh nghia ta thdy ring néu W 12 BCNF thi n6 12 3NE. Vi trong 3NF
ta chi cdm cdc thudc tinh thit cdp khong phu thuéc vio tap ¢6 bao déng khdc
R, ¢On trong BCNF ta cdm tdt cd cdc th@c tinh khong phu thudc vao tap ¢é
bao déng khic R.

Thidu2.32:

ChoW=<R,F> v4iR = {A,B,C, D)

F={AB —» C, C —» ABD}

Dé dang thdy ring:

Cic tap c6 bao déng khic R 12 X = {A} hoac X = {B} hoac X = {D)
hoac X = {A, D} hodc X = {B, D} va trong cic tap trén khong ¢6 PTH dang
X —>xvdixe X

Vay W la BCNF.

Thi du 2.33:

Sau day ta s&€ x€t mot so d6 quan hé W ma W 1a 3NF nhung W khéng Ia
BCNF. _

Cho W =< {AB,C,D}, {A -»BCD, BC —» DA, BC}>.R& rang rang
W 1a 3NF vi W ¢6 hai khod 1a {A} va {B,C) nén tap khong khod 1a D va
khong <6 tap nao ¢6 bao déng khic R kéo theo thudc tinh thit cip D. Nguoge
lai W khong 12 BCNF vi ¢6 phu thudc ham B— C ma B* khic R.
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Nhdn xét: Néu W= <R F> 1a1NF 2NF,3NF,BCNF,...thi moi quan he
r trén R ciing 12 INF, 2NF, 3NF, BCNF, . . . tuong ting. T4t nhién mdi chi
vii quan hé r trén R 1a 2NF, 3NF, BCNF, ... thi chua khang dinh dugc
W=< R, F> la cdc dang chuan tuong tng.

Ciing tir dinh nghia suy ra ring, cho sg d0 quan h¢ W=<R, F >

a - Mudn xét xem W 12 2NF hay khong ta phai

o Tinh tit cac cic khoa K ca W va suy ra dong thoi tap thuoc tinh thir
cipF,

e Xét xem ¢6 K'— x khong (K’ tdp con thic sy ctia khéa va x thude
E).

Thi du, cho W =<R,F>vdi R={A,B,C, D, E, G} vaF={A— BC,
C — DE. E — G}. Khi d6 ta thdy moi khéa K phai chita A v hon thé nifa
tap {A} 1a kKhoa nén ta c6 ngay tap tha cdp 1a |B,C,.D,E,G} va W 1a 2NF vi
cdc tap khéa chi ¢é mot phan t.

b - Mudn xét xem W 14 3NF hay khong ta phai:

e Tinh tap thuoc tinh thi cdp F, ={x,... }:

e Xét xem ¢6 X = x (xg X va X' # R).

Thi du, W =< R,F >, R={A, BCDEGH]

F=|{C—> AB D> E B> G}

Ta thdy moi khéa K déu phai chia H, C, D va tap ba phan t& nay 1a
khéa. Vay ta c6 tap cdc thudc tinh thi cip {ABE,G). Tu F ta thay ngay
rang khong cé tap X ma bao déng khic R kéo theo thuge tinh thir cip. W 1a
3NF.

¢ - Muén xét xem W 13 BCNF hay khong ta phai:

o Xét xem cd X— avdiagX vaX 2R,
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Thi dy, R= {A, B, C, D, E, G, H}, F= {A »BC, D »E, H - G}. Ta
thdy tap con c6 bao déng khic R ma kéo theo thuoc tinh khic: D — E. Vay
W khoéng la BCNF,

Dinh ly 2.5;

Céc 16p dang chuan cila cdc so d6 quan hé c6 quan hé I6ng nhau, 16p
sau nam trong 16p trudc. Nghia la ta cé:

INF D2NF D3NF D BCNF . Léng nhau & day la thuc sy, nghia 13 16p
sau nam gon trong ldp trudc.

That vay vé1 R = {AB,C,D} va F, = {AB—>C, DB, C>ABD} thi
W,= <R, F, > {a 3NF nhung khéng 1a BCNF (vi khong ¢6 tap X ma c6 bao
dong khdc R nhung lai kéo theo thudc tinh thit cdp, tap cdc thude tinh thit
cdp bang rong) nén W 1a 3NF. Nguge lai, W khong 1a BCNF vi né chifa tap
X = D 0 bao dong khiac R vi kéo theo B.Con W, =< R, F,>Vv4i F, = [B
— D, A - C, C - ABD] la 2NF, nhung khong 1a 3NF (vi cic thudc tinh
thit cép B, D phu thudc hoan toan vao khéa nén né 1a 2NF, ngugce lai ¢é tap
X = {B} c6 bao dong khiac R nhung kéo theo thudc tinh thit cap D nén né
khong la 3NF), va rdt nhiéu so d6 quan hé 1a INF nhung khong 13 2NF.

2.7. PHU THUOC DA TRI VA DANG CHUAN 4NF

Trudc khi trinh bay cdc dang chuén tiép theo, hily luu ¥ ring 16p céc
quan hé chiing ta da v dang x&t rdt 16n, mot s6 cdc quan hé ¢ ngir nghia

(semantic) phic tap, trong tap cic thudc tinh khong ¢6 PTH hoac ¢6 céc phu
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thude dac biét. Vay dé di sau nghién citu cdc dac thi, tinh chat coa ldp cic

quan hé, chiing ta sé trinh bay ti€p khdi ni¢m phu thude da tri.
Thidu?2.34:

Ta xét bang r thong bao chu va xe nhu sau :

r

Cha Xe Bién
A BMW 29F1
A BMW 29F2
A BMW 29F3
B Toyota 29H1
B Toyota 29H2

Trong quan hé niy khong c6 phy thudc ham gitta Chii va Bién, nhumg
gitta cdc thudc tinh Chi, Bién, c6 m&i quan hé dic biét. Vi dy ta thdy néu
cting mot Chit { chiu 1én Chi clia bo t tic t.Chu = A hoac B ) thi trdo hai
bién bat k¥ cho nhau ( trdo t.Bién c;ho nhau )ta vin dugc mot xe hgp 1é clia
chii d6 . Kiéu phu thuoc dac biét nay S. Jajda goi 1a phu thude da tri.

Vay ta c¢6 khdi niém phu thuc da tri trong céc luge d6 quan hé nhu sau.
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2.7.L.DINH NGHIA PHU THUOC DA TRI |

Trong céc cong trinh clia minh S. Jajda dd néu dinh nghia phu thuoc da tri
nhur sau:

Cho luge d6 quan he R = {A}, A,,.. A\},n > 3. X va Y 1a céc tap con
cua R vaZ =R - (XU Y). Méi phdn tir t ( b 1) clia quan hé rtrén R ta cé
thé coi nhu ghép cia 3 phdn chiéu cla t 1én céc tap thuéc tinh X, Y, Z tuong
ing tirc lat = t.Xt.Yt.Z.

Ta ndi trong luge d6 quan hé R xdce dinh phu thudc da tri iy X lén ¥ (X
xdc dinh da tri Y), ky hieu 1a X —— ¥, néu moi cdp phdn tt t,, t, ciia r bing
nhau trén tap X, tic:

L=1.Xt.Yt.Zer
L=t.Xt, Yt,, Zer (H
va b, X =ty X thi khi d6i duoi tva t, cho nhau (,. Z va t,. Z) ching ta
van nhdn digc cdc phdn tr thude r, tic 1a:
6=t Xt Y,Z vi
t, =1,.X,.Yt,.Z (2)
cling thude rvéi r [a mot quan hé bét ky trén R.

NG6i ngan gon lai & ta c6 X —— Y néu vdi moi t,,t, nhu trong (1) thugce r

va 1,.X=46X thitaciing cét,’t," nhitrong (2) thudc r.

Thi du 2.35. a

Xét quan he Chi- Xe r nhu trén ta c6 ngay:

Chti ->— Xe va Chu —— Bién
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Thi du 2.35.b:
M6t céch tdng quat cho lroc d6 quan hé R va hai tip thudce tinh X, Y.
Néu X — Y thi X —>— Y. Thai vay gid sirt, vat, thuderva
X=XV XY, nént, Y =1,Y. Khidé =Xt Y, Z =

4. X6, Yt,.Z =1, thuoc v, Tuong tutacé t,” =t thuocr . Nen X —»— ¥

2.7.2.TINH CHAT CUA PHU THUOC PA TRI

Sau day chiing 16i xin néu mot vai tinh chit co ban nhat coa cac phu

thugc da (r1.
Tinh chdt dl: Tinh bu cta phu thudc da tri:
Néu X, Y, Z 12 ba tap con rdi nhau ca luge d6 quan he
R={A,A.,.,AJvAaR=XUYUZhi
X ——> Y khi vachi khi X 5> Z,
Tinh chdt d2: Tinh tang trudng:
NeuX o> YvaVcWthiXW-o—- YV,

Tinh chdt d3: Tinh bic cdu:

NeuX 5> YvaY o> VihiX > WY,
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Tinh chdt d4. Tinh pha tron:

NéuX > YthiX >—> Y.

N6i cdch khéc phu ham 1a trudmg hop rieng cua phy thudc da tri.

Tinh chatdS: NeuX - YvaW — V véi Ve YvaWnY =2 thi
X2V

Va mot s0 tinh chét c6 thé suy dan dugc:

Tinh chdt 6: (Hop) X 5> YA X 55 Z = X - YZ

Tinh chdt 7: (Tua bic cau)

X999 YvaYWoo VoS XW O VoYW,

Tinh chdt 8: (Tua hop)
X995 YvaXY >W, thiX >W-Y.

Tinh chdt 9: Tinh phan ra
NeuX 5> Y va X —»- Vihi
X>=->YnNnV:
X->->Y-V;

X->->V-Y.

7. NMCS-A
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Vé sau ta thudng ky hiéu phu thudc da tri la MD (Multivalued

Dependencies), thi du cho phu thude da tri ta vietchoMD X —»— Y.

Mot MD X—— Y trén luge dé R duge goi la phu thuéc cosonéu Y #

@ va Y khong giao véi X, ticla XN Y =dva XU Y #R.
Sau day ta s& ching minh mot vai tinh ¢hat cha phu thudc da fri:

Tinh chdtdl:Tac6 X 5> YvaZ=R-X-Y.

Gid sitt, va t, 13 hai phan tirctarma t;, X =1,. X viat, =1. Xt,. Yt Z,
t, = t,. Xt,. Yt,. Z theo gia thiet X ——> Y nén =1, Xt Y, Z, va 1=

t,. Xt,. Yt,. Z ciing thuoe 1, vi t,. X=1,. X nén ddi t,. X va ,. X cho nhau
trong cdc t,"va 1, ta van duge cac phén tir thuoe r, hay t” = t,. Xt Yt,. Z

t,'=1,. Xt,. Yt,. Z cling thude r. Theo dinh nghia ta c6 X —>— Z.

Vay ta ¢6 dinh nghia tuong duong: X —>—> Y néut, vat, mat, X=t,. X
vat=t. Xt YU, Zelng t, =1 Xty Y. 7 thuoc rthit =1. Xt,. Y,. Zva
t,’=1,. Xt,. Yt,. Z ciing thuge r (thay phédn giita clia hai phan tu ¢, va t).

V¢ sau ta s& ding dinh nghia nay nhiéu han. Ban doc can lam gucn va

nhan dang nhanh khi néi (.1, thi ta biét ngay t,’.t,’ tuong Ung.

Tinh chdt d2: Tacd X —>— Y vaV c W, ta phai ching minh :
XW —->— YV.

That vay, gid st t,vit, thudc rma t,. XW =1, XKW va

(, =t,. XWt. YVt Z=1, XWt,. Y, Vt. Z,

7. NMCS-B
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L=t XWt YV, Z =t XWi,. Yt Vi,. Zvivi X >— Y nén t, =1,
XWLYE VL Zvat, =6, XWt,. Y, Vi, Z cung thudc r (chd y vi (. XW
=6HXWnent, X =1, X)ma V< W aén Vo XW va do 1. XW =1, XW
nent. V=1t V.thay t,. VvVt Vviot, vill," tacé 1, = 1. XWt,. Yt,. Vi,
Z=1. XWhL YViZvaty=1,. XWi. Yt Vi, Z =1, XW1t. YVt,. Z cing
thuée r.

Viy XW —5-> YV,

Tinh chdt d3:

Ta s ching minh tinh chat 3 bang phan chimg.

Gid sir ket uan clia ménh dé khong thda man, nghia 13 16n tai mot quan
he rmatendo X ->— Y v Y - V théa min nhung: X —>->» WY
khong thoa man, Nghia la trén r t6n tai hai bo t,,t, ma:

Lo X =1 Xvat =1, Xt (WYL (RRMW Y ) er

Theo gid thiel X »—> Yvaury, X=1, Xtacét,” =t,. Xt,. Yt,.
(RAXNY) er, Ta d¢ ding nhan thdy ring 1 7. Y = .. Y vl vi Y —>— V nén
ta ¢é thé lhél_\_-' chidu cta V trong 1, va 1, dé duge cdc phan tir thuse r, tic (3
677 =1, Xt Yt,. Vi, (RRXAYA V)er.

Ta s& ching minh " = t,""". R& riing trén tap thude tinh X U (V\Y) thi
;" virt,"” bang nhau, Bay gid ta chi ra ring t,” vat,”"" biing nhau trén phéan
con lai, tie trén RNXMWVAY), mat,”””, (R MWV =t Y, (VY.
(RNXAYAV) = L. Y (ROXOYWY) = 1,7, (RMWY)).

Tuong tu cdc ban ¢é thé tiép tuc chiing minh cdc tinh chit con lai cua phu

thudc da tri.
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2.7.3.HE TIEN BE CUA CAC RANG BUOC FD (PTH) VA MD

Got FD la 16p tt ca cc phy thuéc ham khi d6 ta da c6 hé tién dé
Armstrong cho 1dp FD:

Al tinh phan xa: X5 Xvanfu Y cXthiX > Y.

A2tinhbiccau: X 5> YvaY > Vthi X —» V.

A3 tinh ting treong (mé rong): X — Y thi XZ - YZ.

"Trong 16p MD, hé nam tinh chat d1,d2,d3,d4,dS goi 1a k¢ tién dé ciia lop MD.

Téng quat: Hé tdm tién dé {Al A2.A3,d],d2.d3,d4.d5} goi la hé tién dé

cia cdc rang bugc dang phu thudc ham va phu thudc da tri FD MD.

Binh ly 2.6:

Heé tién dé {A1, A2, A3, dl, d2, d3, d4, d5} diing ddin va ddy di trong
lép cac rang buéc FD wMD.
Tir nay khi néi cho tap rang budc P ta ngdm chi réing trong D c6 chita
cdc rang budc kiéu phu thudc ham va cdc phu thude da tri. Thi du
b={A->B G-H>—>CE-FG-E}]
Tuong ty bao déng cua B, ky hiéu D*1a tap tit ¢i cdc rang bude duoc
suy dan tir B. Thi du cho B ={A — BCE |} thi D*= {A -»B,A>C,A 5E,
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A—BC,...,A>>5BA->5C,. | Vay chiing ta thdy réng tap D ¢6 rat it
phén tlr nhung tap B* ¢6 thé rat 16n.

2.7.4.DANG CHUAN 4NF

Cho so d6 quan hé W= <R, D >. Ta néi W lg INF néu moi MD X —»—
Y € D" la phu thuoe co s& thi X' = R. Néi mot cach khdc W ig 4NF néu moi
phu thude da tri thudc tdp bao dong cia D: X 5—Y € D* ma Y khdc rong, Y

khong nam trong X, XY =R thi X* = R.

Thidu2.36:
W=<R,D>vwiR=|A BC, E, G}, D ={A 5>BCEG} thi W 12 4NF
vimoi phu thuoe da tri X —>—> Y e D*déu thoa mén dinh nghia cia dang chusn 4.

Tir dinh nghia ta ¢6 ngay két luan sau day:
Két ludn:

® Néu W 1a 4NF thi W 1a BONF.

That vay gia st W = < R, D > khong 12 BCNF, ¢6 nghia la trong W ¢4
PTHdang X — A ¢ X va X*#R, vay trong B ¢6 X—>— A € D'la phy
thude co s& ntumg X* = R, suy ra vo 1¥.

Viy W la BCNF.

* Mudn x€ét xem so d6 quan hé W= <R, F > ¢6 3 4NF hay khong ta chi

can xét xem trong B* ¢6 phu thuéc cosd X—>— A e D*vaX*#R ?
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o Néu D' = @ thi W 1a 4NF,
2.8, PHU THUOC KET NOT VA DANG CHUAN SNF

Tinh chal ndi cdc quan hé ma khong 1én that thong tin 1A mot trong cac
tinh chat tao diéu kién thuan loi cho vige thict ke co s dir licu. Tuy nhién,
khi nghién ctiu tap cdc quan hé, néu chi diing céc cong cu phu thuge hiam,
phu thuoce da tri ching ta chua the xét hét cde dic thit ¢dn thiét cua cdc quan
he. D& 1i€p tuc di sau nghicn ciu 1op céc quan he ching ta s€ trinh bay thém
khdi niém rang budc kidu khdc nhu phu thudc ket noi, phy thudce suy rong,
Quan hé r vi CSDL lién quan bai todn quan 1y chit v xe sau ddy s& cho ta
mot minh hoa vé viée néu chi ding lai & cic rang buuoc di xét chua du de
nghién citu ti€p cdc vén dé lien quan.Ta ¢6 bang theo ddi chu xe, mac xe

cling mau xe, moi ¢hu ¢ thé ¢6 nhiéu xe ciing cdc mdce v cde mau khac

nhau.
Thidu2.37:
Quan hé chil, xe cling cdc mau va mic khdc nhau

CHU MAU MAC
Kiét Den Honda
Kiét Pen Toyota
Kigt bo Toyota
Mudi Pen Toyota

Quan hé trén day & 4NT. Ta co thé téch quan hé trén thanh ba quan hé
sau: 1, 12 quan hé CHU va MAU xe, 1, 1a quan hé¢ CHU va MAC xe, 1, la
quan hé¢ MAU va MAC xc.
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T I, Iy
TEN MAU TEN MAC MAU MAC
Kiét  ben Kiét  Honda Pen Honda
Kigt Do Kigt Toyota Pen Toyota
Mudi  Den Mudi Toyota bdé  Toyota

Ta thdy mot diéu 1§ thi 1a ndi bai bat ky trong ba quan hé¢ trén khong
cho ta quan hé ban diu. Nhu vay phép téch da [am * t6n thit © thong tin?

Dé nghién citu va giai quyét nhitng vin dé cua {8p cdc quan hé tuong tw
trén day, nam 1979, Aho va Nicolas da néu dugc mot vai déng gép véi § tudng

Satls

Néu chi dimng lai & cdc phu thude da tri, chiing ta chira dii cong cu dé
giai quyét duoe it cac cdc truong hop du thita va téch khong ton thit thong
tin trong mot 16p kha 16n cdc quan hé,

Sau day chuing ta s& xét khdi niém phu thuoc két néi.
2.8.1DINH NGHIA PHU THUOC KET NOI

ChoR = {A,, A,, A,,... A,} 1aluge d6 quan hé; r la quan hé trén R; X,
X,,... X, [a cdc tap con cha R va R = X,w X, v ...w X, . Tandi rang ¢ phy
thudc két noi giita cac X, X, X,, va ta k¢ hicu *{X, X,,... , X} néurla
n6i cha cdc chiu cua r 1én cic tap X,, X,... , X, twong dng. N6i cach khac r
c6 néi khong mét tin trén cde X, X,, ... X, tuc la:

r=r. X, |><]| r. X,... [><] 1 X

Dang chuan 5 - S5NF gén véi cdc tap khoa.
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-2.8.2,DINH NGHTA DANG CHUAN 5NF

Cho luge d6 quan hé R = {A,, A,, A, AL
r la mot quan hé trén R.
Ta néi ring r 12 (8) dang chudn 5, k¥ hiéw la SNF, khi va chi khi 1t ca

céc phu thudc két néi thuc hién bdi cac khoa.

Nhan xét:

Trong I6p cic quan hé & dang SNF con nhiéu van dé ve 1y thuyet cling
nhu thuc tién ching ta con phai thue sy quan tam va dau tu thoi gian.

Tuy nhién McFadden va Fred ciing dd néu dinh nghia dang chudn 5 nhu
sau: So d6 quan hé W = < R, F > 1a dang chudn 5, ky hi¢u 1a SNF, néu W 1a
ANF v trong W khong cé phu thude két ndi .

Tir dinh nghia ta thdy ngay ring néu W la SNF thi W la 4NF.

2.9. DANG CHUAN DK/NF

Fagin (1981) da néu mot dang chudn goi 1a dang mién khéa chudn. Ta
néi quan hé r 14 (6) dang chudn DK/NF néu va chi néu mdi rang budc trong
r 12 k€t qua logic cha cdc rang budc khda va rang bude mién. Fagin da chira
ring néu r 1a dang chuan DK/ NF thi r [a SNF, 4NF, ...

Tir dinh nghia chiing ta thay ring diéu kién cha cic dang chudn dugc
thét ddn vdo. Trong qua trinh nghién ciru va xét cdc dang chuan ching ta da
xét din 16p cdc quan he. Déu tién 1a dang chudnl: INF day la 16p quan h¢

hiu nhu chifa hét cdc quan hé ma chiing ta quan tam (moi quan hé 6 thé du-
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-a vé dang chudn 1), Dang chuin 2 {i cdc quan hé dang chudn | va thém diéu
ki¢n moi thuéc tinh thit cap phu thudce hoan toin vio khéa...
Nhu vay 16p cic quan hé & cdc dang chudn sau I6ng trong cic dang
chufn truée né.

Dinh ly 2.7:;

Trong céc ldp cha cdc dang chudn ta ¢6 méi quan hé 16ng nhau thyc su
nhu sau: DK/NF < SNF < 4NF < BCNF < 3NF < 2NF c INF (16ng nhau
thue su, nghia 14 16p trong bé hon 16p ngoii).

Hinh 2.1 So d6 bicu thi m6i lién hé cha cdc 16p chudn

Trong céc phan trude ching ta da néu mot s6 thi du dé minh hoa su
16ng nhau nhung khong bing nhau clia céc 16p dé. Tuy nhién cic ban ¢6 thé

chimg minh va cho cic thi du khac.



106 NHAP MON €O SO DU LIEU PHAN TAN

CAU HOI VA BAI TAP

2.1. Cho hai quan hé r va s nhu sau:

I 5
A B C D A B C D
y 0 0 0 2 1 L 1
1 1 0 0 2 2 t 1
[ 1 i 0 i 1 1 0
1 1 ] | X ¥ zZ v

a- Tinhr-svas-r.

b- Tinh r + s.

c- Tinh ¢ * 5,

d- Giasu X = {A, B, D}, Y ={A, C, D}. Tinh cdc quan hé chiéur. X,
r.Y vas. X, s Y, (r+s). X, (r+s) (X Y).

e- Chimg minh rang vdi moi quan hé r, s, q thi ta luén cé
r*sg=s*rvar+s=s+r(tinh giao hodn)
r*(q+s)=(r*qg)+{r*s) (tinh két hop)
r+$).X=r.X+s X

r¥s). X=r.X*s. X

2.2. Cho hai quan hé r va s nhu sau:

a- Hai quan hé giong nhau;

r

C D
0 1
1 1
1 1
1 1

- o o c &
|—t-—-»—l.—-U

—_ 0 © C 3
— = D D
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Tinhr|><|s, r[><s, 8 |=<T.
b- Hal quan hé hoan toan khdc nhau trén cing mot luoe dé:

r

S

B C D A B C D
0 0 0 0 a b C d
0 0 1 1 X y z v
0 1 ] !

Tinhri><'s.

¢- Hai quan h¢ ¢6 tap céc thudc tinh 1éng nhau:

r 5
A B C D C D
0 1 1 | 1 }
Xy z v 0 0

z v
v z

Tinhr[><| s, r|><s, s =<t

d- Hai quan hé 16ng nhau:

1 8

A B C D C D
0 0 l 1 1 1
1] { 1 ¢ 1

Tinh ri><|s, Tinh r [><s vatinhr|><l ., 8.1 [><] <5 8, 8[><] ey L.

¢- Cho hai quan he «(TT, TEN, NS, GT) va s(QUE, NH, DIEM) nhu

sau.
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r S
TT TEN NS GT QUE NH DIEM
1 Linh 77 Nir HN  Anh 18
2 Quyén 76 Nit HF  Hoéa 20
3 Nam 75 Nam SG Todn 22
4 Tudan 74 Nam VF  Tin hoc 22

Hiy ding cdc thii thuat nhé va st dung cdc phép toan quan hé dé co

quan hé két qua DS nhu sau:

DS
TT TEN NS GT QUE NH DIEM
1 Linh 77 Nt HN Anh 18
2 Quyén 76 Nit HF Hoa 20
3 Nam 75 Nam SG Toan 22
4  Tuan 74 Nam VF  Tinhoc 22

Mot cach téng quat cho hai quan hé r va s nhur sau:

-

5

A B C D E F G
a, b, C, d, e, f, g
a, b, c, d, €, f, g,
a, b, c, d, e, f, ot
a, b, Cy d, A f, g,

Hay tim céch stt dung cdc phép todn quan hé va cac thii thuat d€ dua vé

quan hé kq:
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=

2

o o o

3

b,

kq
D

)

'

d
d
d,
d

4

2.3. Cho quan hé r nhu sau:

2
1

Meénh dé E: tong gid tri cha dong < 3 (nhé hon 3). Viét cdc quan hé
chonr (E) va r (khong E).

2.4, Cho hai quan hé r va s nhu sau:

2
1

A B
0 0

I
I

Tinh tich Decaccoarvas: rx s.

2.5, Cho hai quan hé r va s nhu sau:

I
|

0
1

C
0
l

0

D

—

o o o

l

— o o O O m

&>
&2
84
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r $

A B C D E D E
0 0 0 0 L 0 1
0 0 i | 0 I 1
1 1 | 1 1 { 0
0 0 0 1 1

Tinhr +s.

2.6*

a- Ching minh ring: nam (5) phép toan co ban cua dai 56 quan hé hop,
hiéu, Decac, chi€u, chon 1a doc 1ap véi nhau, nghia la khong mot phép todn
nlo trong ching cé thé hicu dién qua céc phép con lai.

b- Chitng minh riing cdc phép todn con lai cua dai s& quan hé nhu giao,
néi. néi nira, noi theo O, thuong, déu c6 thé nhan duoc 1ir cde phép todn co
ban trén (thi du xem bai tap 2.7 ).

2.7. Cho r va s 13 hai quan hé trén cdc luge do tuong Gng

R={(A.A,...ALS={A A, Alvsik<n

Giast X =R -S=1{A_,,..., A, }. Chimg minh ring:

res=r X-{r. Xxs)-rn X,

2.8.

a- Cho luge d6 quan hé R va tip PTH

F=|{AB - E, AG > ,BE > LE - G, Gl — H} uen R,
Chting minh rang AB — GH.

b- Tuong ty cho tap PTH F nhu sau :

F={AB— C,B—D,CD—>E,CE— GH,G— A}
Chiing minh rang : AB—> E, AB—> G.
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2.9. Cho s0 d6 quan hé¢ W = <R, F >, Chitng minh (giai thich) ring: véi
moi t4p con X bit k¥ clia R va moi phan tir A thuge tap X thi X — A € F,
Tire 1a:

VAeXcR=>X—>AcF",

2.10. Chosodoquan h¢ W=<R,F >, v3iR={A,B,C, D} vaF = {A
— B, A —C}. Hay tim cdc PTH suy dugc tir cdc quy tic ciia PTH trong céc
rang budc sau :

a- A - D.

b-C — D.

c- AB— B.

d- BC — A,

e- A — BC.

2.11. Cho so df{quaﬂ hW=<R,F>viiR={A,B,C,D]vaF={A
— B, BC — D}. PTH ndo trong day sau Ia suy dugc tit F bing cdc quy tic
cta PTH:

a-C— D,

b- A > D.

c- AD »C.

d- BC - A.

e- B — CD.

2.12. Cho bang quan hé r;
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z ¥ y y

y z w zZ
Trong cac PTH sau day PTH nao khéng théa man r:
A->BA-SCB-oS>AC->DD->C DA
2.13, Cho quan hé r nhur sau:

A B C D E

a; b, Cs d, €

Tim tap PTH F thoa mén .

2.14. Cho hai lude dé quan hé¢ R, viiR,, R, " R, =X,
Chitag minh ring néu quan h¢ r trén tap thudc tinh R, UR, thoa man X —
R,thir=r. R, [><[r. R,

2.15. Choso dé quan he W =< R, F >,

véi R = {A, B,C,D,E, G, Hjvatap caic PTH F:

F={A > D, AB— DE, CE 5 G,E - H}. Tinh (AB)".

2. 16 Trong thudt todn tim bao déng X "ta da xay dung day

X' X eX.. Xl cva

X=X

X" =X'Z v

Zi={AeR:AegX vaX'>AcF"}

a- Xét giaochacac Z"Z' nZ* =7

b- Ching minh ring: ViZ 'c(X'}".
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2.17.

a- Tim cdc khéa con lai cla W =< R, F > trong thi du 2. 21 va tim cic
khéa cta so dé quan h¢ W=<R,F> trong bhai tap 2. 16.

b-Chosodo quan he W =< R, F>, v6i R = {AB.C,D.EH} va

F={A— E, C - D,E -DH}. Ching minh ring K = {A,B.C} 1a khéa
duy nhat cia W.

¢-Chosoddé quan he W=<R,F>. v6i R = 1AB,C,D} va

F={AB—- C,D— B,C — ABD}. Tim cic khéa chia W,

d- Cho s6 d6 quan h¢ W =< R, F >, v6i R = {A,B,C,D.EG) va

F={AB—> C,C— A BC— D, ACD - B, D - EG,BE -»C, CG —
BD, CE — CG}. Tim cdc khoa cua W.

2.18. Cho luge d6 quan he R = (A, A,,... A} Ho S cdc tap con cia R
duoc goi [a /¢ Sperner néu trong S khong cé hién tugng 1ong nhau, nghia (3
khong c6 X Y v6i X, Y € S. Goi I 1a ho tat i cde khéa ciia so 6 quan
hé¢ W=<R,F >.

Ching minh réng; I' hé Sperner,

2.19 * Cho hé Sperner khong réng I' wen R. Chitng minh ring ton tai
mot sa dd quan he W dé [ 1 tap cic knea cia W. Vay ta c6 thé chiimg minh
menh dé [ 12 ho ko cila W= <R, F'> khi va chikhi I Ia he Sperner.

2.20. Cho luge d6 quan hé R = {A, A,.... A, }.

K la h¢ Sperner trén R (tic 1a K 1a tap cdc khéa cla mot so d6 quan hé
trén luge d6 R). Ta goi 1ap phdn khda cha K, ky hiéu 12 K™, [a tap:

K'={XcR:(Vke K)y= (k& X)vinéucéZmd(X c7Z)thi

3k e Kdék < Z (tic 13 phan khéa gom cic tdp con clia R ma khéng
¢6 tap nao clia né chia tron mot khéa, déng thdi néu cé mét tap Z nao dé

8 NMCS-A



114 NHAP MON €O SG DU LIEU PHAN TAN

chita thuc sy mot phdn tir clia phan khéa thi cling c6 mot phan tir cha ho
khéa K niim gon trong 7). Chiing minh rang: K ' Ia hé Sperner.
2.21. Gia sit K 12 hé Sperner trén R. Chiing minh rang:
WK=R-nK"
& day U K va m K7 1a hop va giao clia cic tap trong K va K~ ' tuong
ing.
2.22. Thuat todn tim khda caa mot guan he.
Cho lwge dd quan hée R = {A |, A, A}
r 12 mot quan hé cé m phin tir ta ky higu la: ¢, ... t; vic lar = {t, L.
t_} va moi t, 1a mot dong.
Noi dung thult toan:
Input:
r={t, t,,...t,} laquan hé¢ trén R.
Output:
K Ia tap tdt cd thuoc tinh khéa ctia r ( K 1a mot khod ciar).
Thuit todn:
Bude 1: Xay dingho E={E ;I <i<j<m}.
VSiE = {AeRt. A=t A}.
Budc 2: Xay dmghoM={Be E:véimoi B’ e E: B¢ B’}.
(V& sau ho M ta goi 1a hé bang nhau cuc dai ciar)
a- Chitng minh ring tap cdc phdn trkhéa K =R - n M.

b- Tim cdc thudc tinh khéa cua cdc quan hé sau:

8. NMCS-B
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—
o

A B C A B C D E
1 1 0 0 0 0 0 1 1 1
0O 1 0 1 1 0o 1 1 2 3
0 0 1 0 0 L1 1 2 1
2 0 2 0 1t 11 3 1 1
1 0 0 1 0

2.23. Tanéi tap PTH F 1a Phii clia tap PTH G néu F = G *. Hai tap
FTH F va G la rnwong duong, ky hiéu [a F ~ G néu:

F* =G " Ching minh ring: F ~ G khi va chi khi F phti G va G phit F.

2.24. Ky hi¢u X;; *, X; " 12 cdc tap bao déng d6i véi cac tapPTHG va F
tuong tng. Chimg minh rang néu F ~ G thi X;* = X, .

2.25. Cho so d6 quan hé¢ W = <R, F >. Ta néi W la chinh tdc néu:

a- V€ phai cia méi PTH trong F 14 thuéc tinh don.

b- Trong t&p PTH F khong ¢6 PTH f (thita) ma: F - f ~ F.

¢- Trong F khong c6 PTHX 5> Amiacd Z = X v (F-(X—> A)
“ (Z > A) ~ F. Ching minh ring v6i moi so d6 quan hé W = <R, F > ludn
ton tai mot so dé quan hé chinh tic W’ = < R, G > tuong duong véi W( hai
sd d6 quan h¢ 1A tuong duong néu cdc tap phu thuéc ham cta chiing tuong
duong).

2.26. Thuat todn tim phii chinh tic ctia mot so dé quan he.,

Input: W =<R,F> v6i F= {f, f,,...f_}

Output: W’ = <R, G > chinh tic va tuong duong véi W.

Thuat todn:

Bude 1:
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E,=F

F.=F. , -finéuF,  -fitwong duong vii F,_ |, nguoc laiF =F, |

i=1,2,..,m

Bude 2:

Loai bod cdc thuoe tinh thira trong vé trdi cta cde PTH cha F,,

Chting minh ring tap F , nhan duoc chinh la tap G.

2.27. Cho so d6 quan h¢ W =< R, F> vdiR={a b, c,d. e gtvaF=
{ab —» ¢, ¢ = a, bc > d, acd ->d, d = eg, be —> ¢, cg — bd, ce — agl.

Dung thuat todn trong bai 2. 26 tim W’ = < R, F > chinh tac va tuong
duong vGi W.

2.28. Gia sit W = < R, F > la s0 dé quan hé, K 1a ho khda cia W. Dat M
={k - A1 A € k va k la mot khoa, titc ke K}

F, JA tap ta1 ca cdc thuge tinh thit cap (thuge tinh khong khéa).

pPatL={C*:C e M].

Ching minh ring khi d6 ta ¢6 3 ménh dé sau 13 tuong duong:

1- W la 2NF.

>V XeLthiXnF =0

3.vXeLvaBeF thi(X-B)'=X-B

Gai y: Doc gia ¢6 thé ching minh thidy 1= 2,2=3,3 = 1

Trong phén 3 = 1 ching taluuy rang véi moi tap thude tinh X ma X =
X tic la X khong kéo theo mot thude tinh ndo khong thude X. Viyv X e L
vi A e F_. Néu F, réng thi W - 2NF. Gia st F, #. Khi do

(X -B)' =X -Bcoénghialanot (X-B) > x & (X - BY) tire 1a not ((k -
AV -B-—>x e ((k-A) -B)=not((k-A)-B—-x¢g(k-A)-B) = not
k-A)—>xg((k-A)=>notk-A)—>B vi B 12 thit ¢ip nén B khong thuge
(k - A). Vay W 1a 2NF.
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2.29. Cho 50 d6 quan hé¢ W =< R, F>, F_ 12 tap tit ca cic thudc tinh tha
cap, K Ia tép cic khéa. Dat Y= (k- F: k € K '}, Chiing minh rang: W 13
2NF khi va chikhi ¥ X € Y thi X*= X,

2.30. Cho so d6 quan hé¢ W = < R, F >. Ta néi trong W 6 quan hé bdc
cdu néu gitta 2 (hoac nhiéu hon) thude tinh thit cip ¢6 rang buoc PTH.
Chimg minh rang: W 12 3NF néu trong W khong ¢6 quan hé béc ciu.

2.31. Cho luge d6 quan hé R = {C, 1. D, B, K, . G, L, M} vi tap PTH =
{C — IDBKF, D — B, K — F}. Xé1 xem W thudc dang chuén ndo, 2NF,
3NF, BCNF, 4NF ?

2.32. Xét xem so d6 quan hé sau day thudc dang chudn nao

W=<R,F> v6iR={ABCDEGH,I! va

F={AC—B, Bl —» ACD, ABC — D, H I, ACE - BCG CG — AE}.

2.33. Xét xem 50 d6 quan h¢ sau thude dang chudn ndo: W = <R, F>,
v6i R = {A,B,C,D,E, G, H,I, M} va F = (CB »>GH, DE — IMH, CI —
CBDH,H — 1}.

2.34. Cho danh sich cdc mon hoc cta I6p hoc dudi dang bing thong bao
mot mon hoc mét danh sdch nhr sau:

HVKTQS

DANH SACH L.OP CAQ HOC
Hoc ky 1 - 1999

Cua s0 (course no. ): 350

Tén cua hoc: Ngoai ngit

Gido vién:

Ché d gido vién:
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MSSV TEN  MON BANG
38214 Hoa  Anh A
40875 Mo  bic B
51893 Tudn Anh A

Hay bién déi (c6 thé tich) bang thong béo trén thanh cic quan hé &
dang chudn 3NF vdi diéu kién ngit nghia (semantic):

a- Mbi gido vién chi c6 mot chd &.

b- Méi sinh vién chi ¢6 mdt mén hoc.

¢- Méi cua chi ¢ mdt tén. |

2.35. Cho so 48 quan hé W = < R, F >, F, 1a cdc phén ur thi cap. Ching
minh ring: W1a 3NFkhivachikhivBe K ',ac F thi(B-a)’=B-a

2.36. Cho so d6 quan hé¢ W = < R, F >. Ching minh rang W 1a 3NF khi
va chi khi v&i moi tap thudc tinh X # R:

X * =X, ala thudc tinh thit cdp vd a € X thi

(X-a)"=X-a

Goi y:

e Chiéu thuan, tirc 1a ta c6 W 1a 3NF.

Gia st ring ¢6 a thuoc X va a 12 thuge tinh thit cip ma (X - a) "= X - a,
titc ¢6 phdn tit b ¢X - a vh X- a = b. €6 hai trudng hop: néu b = a thi ta ¢6
ngay vo Iy vi trong W ¢6 14p X - a kéo theo phén tlr thit cdp b ma bao déng
khéc R (bao déng cia X -a# R viX -a < X=X"#R).

Néu b # a thi vi X - a khong chita b nén X khong chia b va X— bgA,
diéu nay vo 1y vi X* = X, nghia 12 X khong kéo theo phan tir nao khong
thudc noé.

Vay diéu gia sirla sainén (X -a)’ = X - a.

¢ Chiéu nguoc lai, ta ching minh tuong tu.



Chuong 2. M6 hinh co sé dit liéu quan hé 119

2.37. Gia sl r la mot quan he trén R. Ching minh ring r 12 3NF khi vi
chi khi v6i moi A thuoe E (E I3 hé bing nhau cla quan hé r - xem bai tap 2.
24), a la phan tir thit cdp thuéc A thi(A-a) = A - a

2.38. Cho so d0 quan h¢ W = < R, F >, F, [a cdc thudc tinh thi cap.
Chitng minh rdng W 12 BCNF khi va chi khi v Be K ', a € B thi (B-a)y =
(B - a).

2.39, Cho luge d6 quan hé R = {A, B, C, D, E, G}, va tap PTH F = {AB
- C,Co>B ABD > E, G Al

Xét xem W = < R, F > ¢6 ta BCNF khong ?

2. 40 * Cho quan hé r, E 12 h¢ bing nhau clar.

T E ta lap hé M goi [a hé¢ biing nhau cuc dai clia r gém cic tap 16n nhit
cla E, nghia la trong E néu ¢6 cdc tap 16ng nhau thi tap 16n thuoc M: M =
{BeE:(not3) B¢ Ema B< B’}. Chitng minh rang r 12 BCNF khi va chi
khi v6i moi A thugc Mvaathuoc Athi(A-a)*=A-a

2.41. * Cho s0 d6 quan h¢ W = < R, F >, trong F khong c6 PTH dang
tdm thudng (X — Y ma Y < X). Ching minh ring: W 1a BCNF khi va chi
khiA—>BeFthiA*=R.

2.42, Hay x¢t xem cdc quan hé r, va r, trong thi du 2.32 thudc dang
chudn nao ? Thir lai xem r,, 1, c6 13 4NF khong ?

2.43* Chitng minh cdc tfnh chat 1, 2, 3, 4, 5, 6 cla phu thudc da tri MD.

2.44. Cho luge do quan he¢ R = {A, A,.... A}, X, Y < R. Chiing minh
ring Néu X — Y thi X >— Y (néi mét cach khéc PTH 1 truding hop riéng
cua MD).

2.43. * Ta n6i MD X —-» Y trén R 1a khong tdm thudmg (non trivial)
nuY=£, YnotcXvaXuyY=#R.
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Cho luoc dd quan hé R; X,Y,ZIlacictaproinhauva X w Y wZ=R.

Néu X — Y hodc X > Z thitacéd X -— Y (hoic Z}. Khi d6 MD

X —— Y (hoac Z) ta s&€ goi la MD ké cia PTH X = Y (hoiac Z).

Ta néi rang phu thuoe da tri X ——> Y 12 thuan nhit néu né khong tam
thudng va khong 12 ké cua bat ky PTH nao trén R,

Cho so d6 quan hé W = <R, F > K = {K|, K,,..., K} 1& tdp khoa cua
W. Chung minh ring nfu Y n(nK) =@ vaX > (Y -K)vii=1,2,.
m thi MD X —-> Y khong [a mot MD thudn nhét .

2.46* Gia st MD X —»— Y la MD thuan nhat trén R.

K=1{K,,K,,..., K, latap cic khda ctia R,

Chitng minh ring néu X ->— (Y -K)),i=1,2,.. mthi

YN (K)Yy=d.

2.47. Gia st X —»— Y 13 MD khong tam thuong trén luoe dd R va K, K,...
K. I tap céc khéa cia R md: Y - K; # &, i = 1, 2,... m. Chiing minh rang
nuY N (NK)=@viX-o>->YnK,1=12. . mth X—->->Y!laMD
khong thuin nhit.

2.48* Gia sir X —— Y I MD thudn nhat trong luge d6 quan hé R; K =
K, K,.... , K.} 12 tap cdc khéa ctia R. Chiing minh rang néu X —»— (Y - N
K)thi Y n (A K,) = @.

2.49* Gia st X ->— Y [a MD khong tam thuong trén luce dd quan hé R. K,
K,,... K latap cdc khéacia R ma Y - K = &, i = 1, 2... m. Chuing minh rang X
(Y "K)-> X(YNK)véii=]

2.50* Gia st X —>— Y 1a MD khong tadm thuong trén R,

KlakhdactaR, Y " Kz .

Chimg minh rang X (Y " K) = Y.
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2.51* Gid sit X ->— Y (hodc Z) 1a MD thudn nhit trén R,

Ching minh ring véi khéa K ciaRthiK - Y # @ vaK - Z = .

2.52* Ching mjnh ring néu X —»— Y (hodac Z) 1a MD thuan nhat trén
R, K'1a mét khda cta R thi K ¢6 it nhat 1a 3 phan tir, tic Ia | K| >3

2.53* Ching minh rang néu X —>—> Y 1a MD khoéng tdm thudmg thi X
— Y khivachikhiténtaikhéaKma X - Y K.

2.54. Cho luge d6 quan hé R = {B, D, I, O, S, Q1}, 1ap cdc ring bude {S
== D, 1B, 1S Q, B—> Q}. Xét xem W c6 It 4NF khong?

2.55. Cho lugc d6 R = {A, B, C, D, E, I} vi tap rang buoc { A—>— BCD,
B>—->AC,CH>D}. W=<R,F>c6 12 4NF khong?

2.56. Goi U la tap thudc tinh va D la tdp phu thudc (thuoc mot loai bat
ky) trén tap thude tinh U. Chiing ta hay dinh nghta SAT (D) Ia tap cdc quan
hé r trén U sao cho r thoa méi phu thuoc trong D, Hay chiing minh.

a) SAT (D, UD,) = SAT (DD,) M SAT (D,)
h) Néu D, suy dién logic duge tit ca cic phu thude trong D, thi

SAT (D)) 2 SAT (D,)

2.57. Goi F 1a mot tap hop phu thuoc véi cac vé phai chi ¢é mot thuoc

tinh.

@} Chimg minh ring néu luge dé R ¢6 mot phu thudc vi pham BCNF X—A,
trong d6 X—»A thudc F* thi ton tai mot phu thuoc Y—B trong chinh tp F vi
pham dang BCNF cna R,

b) Ching minh giong nhu trén cho dang chuan cip ba.
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2.58. Chiing minh nhan xét sau : Néu R 1a mot luge do quan h¢ va Xc R 1a
mot khod cha R tng v6i tap phu thudc F thi X khong thé ¢6 mot vi pham
dang 3NF tng v4i tp phu thudc chi€u cua F 1én X, my(F).

2.59. Chitng minh ring khong thé ¢é mot phu thude duge goi la “Phu thudc
ham gdn két” (embedded functional dependency). Nghia {a néu S cR va
X—Y diing trong ng(R) thi X—Y ding trong R.

2.60. Phu thudc bao ham don ngdi (unary inclusion dependency) ACB trong
dé A, B 1a céc thudc tinh (c6 thé tir cdc quan h¢ khdc nhau) khang dinh ring
trong nhitng gid tri hop 1€ cia cde quan he, moi gid tri xudt hign trong cot
clia A ciing xudt hién trong cot ciia B. Chimg 16 réang cic tién d¢ sau la ding
dan va diy di déi véi cde phu thude bao ham don ngoi.

a) Ac Aviimoi A

b)NEuAcBvaBc CthiAcC

2.61. Gia sir v6i s6 chin » ching ta ¢6 cdc thude tinh A,...,A,. Ciing gia sl
ring A,C A, v6i i 1&, nghia lai=1,3,..., n-1. Cudi cung gia sir rang vdi i =
3.5,...,n-1 ching ta c6 A=A, va A, DA
) Chimg minh ring néu cdc quan hé dugc gia dinh 12 hitu han thi tét ca céc
phu thudc trén c6 thé ddo nguoce lai nghia (a:

Ac A, A, oAy ACAL ArA, ., ACAL A A,

b) Chiing minh ring tn tai nhilng quan hé v6 han ma (a) khong ding; nghia
Ia chiing tho tat ca cdc phu thudc di cho nhung khong thoa céc phu thudc
dao nguge.

2.62.Chiing minh ring né€u D chi 12 mot tap phu thuéc ham thi quan hé R ¢6
dang BCNF tmng vdi D néu va chi néu R cé dang 4NF ing véi D.
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2.63. Ching minh ring n€u X—A,,..., X—A, Ia cdc phu thugc ham trong
mot phil cuc tiéu thi luge d6 XA ... A, ¢6 dang 3NF.

Cau héi va bai tap on thi (tham khao)

2.64. binh nghia quan hé, cho thi du.

2.65. Néu dinh nghia cdc phép todn trén quan hé.

2.66. Néu dinh nghia phu thudc ham, bao déng clia tap PTH F, tap
thudce tinh X,

2.67. Néu dinh nghia khda ctia so dé quan hé, cho thf du.

2.68. Trinh bay thujt todn tim khéa, cho thi du.

2.69. Néu dinh nghia dang chuan 2 (2NF), cho thi du.

2.70. Néu dinh nghia dang chuin 3 (3NF), cho thi du.

2.71. Néu dinh nghia dang chuin BCNF, cho thi du.

2,72, Néu dinh nghia dang chudn 4 (4NF), cho thi du.

2.73. Néu dinh nghia h¢ Sperner, chimg minh ring ho khéa clia so dé
quan hé W la mot hé Sperner va nguge lai,

2.74. Cho hai quan hé r vi s nhur sau:

r s
A B C D A B C D
I\ 0 0 0 2 L 1 1
1 1 0 0 2 2 \ 1
I 1 1 0 1 1 1 0

1 1
a- Tinhr-svas-r.

b- Tinh r + s.

—

—_
]
L
B
{
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¢- Tinh r * 5.
d-Giasut X ={A,B.D}.Y={A.C,D}.
Tinh cdc quan heé chidur. X, r. Y vas. X, s, Y, (r48). X, (r4s). (XU Y)
e- Ching minh rang v&i moi quan hé r, s, g thi ta luon c6 :
e, 1 r*¥s=s5*%rvar+s=s+r (tinh giao hodn).
e. 2 r¥(q+s)={r*q)+(r*s)(tinh két hop).
e, r+s). X=r. X+s X.
e. 4 r*s), X=r. X *s. X.

tad

2.75. Cho hai quan hé r va s nhu sau;

T S
A B C D E
0 0 0 5 6
1 1 ! 0 6
1 1 0

Tinh tich Decac chiar vi s: r X s.

2.76. Cho hai quan hé r va s nhu sau:

r $
A B C D E E
0 0 0 0 1 0 1
0 0 1 | 0 1 1
1 1 1 1 1 1 0
0 0 0 1 1
Tinhr +s.

2.77. Cho so dé quan h¢ W = < R, F >. Chimg minh (gii thich) ring
vGi moi tap con X bat ky cla R va moi phén tir A thuoc tap X thiX = A =

F*TiclavAe XcR=>X > AeF"
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2.78.ChosUd_c“Squanh(:W=<R,F>, viiR={A,B.C,D}vaF=1A
— B, BC —» D}.

PTH nao trong day sau la suy dugc tir F bang cdc quy tic cia PTH :
a-C— D,

b- A > D.

c- AD— C.

d- BC — A,

e- B — CD.

2.79. Chosodd quan h¢ W=<R,F>voiR = {A, B,... | vd

F={AB—E,AG — [, BE - I,E - G, GI — H}. Chitng minh ring AB —
GH.

2.80, Cho so do quan hé¢ W =< R,F >, v6iR = |A, B, C, D, E, G, H!,
tapcac PTHF:. F= {A — D, AB— DE, CE -» G, E — H}. Tinh (AB)".

2.81.

a - Tim cdc khéa con lai cia W = < R, F > trong thi du 2.21 vi tim cde

khéa cla so dé quan hé W= < R, F > trong bai tap 2.15.
b - Cho so do quan hé¢ W =< R, F > vsi R = [AB,C,D,E.H} va

F={A—E, C— D, E ->DH]}. Chitng minh ring K = | A,B,C} li khéa
duy nhat cta W.

¢ - Cho so d6 quan hé W =< R, F >, v6i R = {A,B,C,D} va

F={AB—> C,D — B,C— ABD}. Tim cdc khéa cia W.
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d - Chosogd6é quanhée W=<R,F> véi R ={ABCDEG]} va

F={AB—>C,C—> A, BC - D, ACD > B,D - EGBE »C, CG —>
BD, CE — CGJ}. Tim cdc khéa cha W.

2.82. Xét luge d6 quan hé c¢6 cdc thuge tinh § (stor), D (department), I

(itemn) vA M (manager) vai cdac phu thuéc ham SI->D va SD—>M.
a) Tim tat cd cdc khod cua SDQH W=<{§,D, [, M}, F >
b) Ching minh rang W 13 2NF nhung khong 13 3NF.
2.83. Cho SPQH W =<R, F>;klamdt khod W.
Chimg minh rang, v6i moi tp con X cia k ta ¢é: X" nk =X.
2.84. Cho SDQH W = < R, F >; Goi X 1a giao cua tit ca cdc khod clia W.
Ching minh rang;
a. X=R -ulZ-Y}ve1 Y > Z thuicF.
b. W c6é mot khoa duy nhat khi va chi khi X" =R,
2.85. Cho SDQH W =< R, F ». Xét xem céc ménh dé sau c6 ding khong?
Vi sao:
a. Hai khod khac nhau cia W khong cé thude tinh chung.
b. S6 luong cic thuoc tinh trong cdc khoid phai bang nhau.
¢. S6khod clia W c6 thé 16n hon sd thugc tinh cha R.
d. W c6 thé khong c6 khod nao.

e. W cothé co mot khod k =R.
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2.86. Gidsit W=<R,F>1a3NFvaWcé mot khoa duy nhat W cé luon 1a
BCNF khong? vi sao? |
2.87. ChoW =<R ,F>véi R =ABCDEGH vatapF={CD - H,E - B,
D —>G,BH—>E,CH—>DG,C—>A}.
a. Tim cdc khod clia W, tim giao cia cdc khod.
b. TMhZ=(X'Y)"n(k'-Y)vdi X=CDvakla mot khoa cua W,

2.88. Cho SDPQH W =< R, F > v4i R = ABCDEH vaF { BC—>E,D— A,
C—>A AE>D,BE—>CH).

a. 'Tim cédc khod cia W,
b. TinhZ=(X"Y) nk'-(XY)vii X=AB,Y = D, k Ia mot khod cia
Ww.
2.89. ChoW =<R,F>véiR=ABCDEGH vaF { AB - R, CD - R, EG
—-R.H—>R}.
a. Tim cdc phan khod k.
b. Tim giao cla cdc phin kho4.
¢. Tim giao cua cédc khod
290. ChoSPQHW =<R,F>,
a. (6 hay khéng mot tap con thuc su clia khod k kéo theo k? vi sao?

b. Co hay khong mot tap con thuc s clha khod k kéo theo mot khod
khac?

c. NéuR c6 bdn thuge tinh thi W c6 nhiéu nhét may khod ? cho thi du.
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291,

2.92.

a,

b.

Néu R ¢6 10 thuoc tinh thi W ¢4 it nhat may khod ? cho thi du.

C6 bao gidy $6 khod clia sg d6 quan hé W bing s6 thuge tinh cia R

khong? cho vi du.

S6 khod cla W ¢6 thé nhiéu hon s6 thudc tinh ctia R khong?

ChoW!l =<R,Fl > W2=<8§,F2>.

Cho vi du cdc tap R, S, FI, F2 dé tap céc khod cua

W=<RUS.FIUF2> XU Y vdi X, Y la cic tap khod cia W1
vi W2 tuong dng.

Cho vi du W1, W2,dé W =<RwS,Fl UF2>cé it nhdt mot khod
k =kl k2 véi kil 1a khoa cia W1 ; k2 [a khod cia W2,

Cho thi du W1 vi W2 dé cdc khod cia W =< R W S, FI U F2>la
hgp clia hai khod cua Wi vis W2,

Ménh dé sau ¢6 ludn ding khong: W1 va W2 déu cé khod nhung W =
<R U S, FlwF2>khong ¢é khod?

Cho vi du W1, W2 d€ 56 khod cta W1 bang s6 khod ca W= <R U S,
F1 UF2>.

C6 hay khong mot quan hé r trén R ¢6 khod tring véi khod ctia mot
guan he¢ s trén S?

Cho luoe d6 quan hé R = {H, G, S, T}; v&i H ta hang; G 1a gia; Sla sO
luong: T 1a tién. Coi R nhu mot hod don. Hay thye hién:

Tim tap phu thugc ham F.

Tim khod cua W =< R, F >.
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2.93,

Xét xem W thuoc dang chun nao?

Néu thém vao R thudc tinh ma hang # tacé R = {#,H,G, S, T), tim
tap phu thude ham F.

Xét xem W bay git thuoc dang chudn nao?

Cho mét co s& du liéu clia mét co quan gdm céc quan hé nhur sau:
Quan he vé nhan vien r (#, T, N, Q, V) véi # I3 ma nhan vién; T A tén
nhén vién; N 12 nam sinh clia nhan vién; Q 1a qué ciia nhan vién; V 1a
nam vao co quan c¢lia nhan vién.

Bang hoc ham hoc vi clia nhan vién s (#, H, B) véi H 1a hoc ham { phé
gido su hodc gido su); B 12 hoc vi ( dai hoc, cao hoc , tién sy, tién sy
khoa hoc).

Bang luong 1 ( $, M) v6i $ 1 he 56 lvong ( dai hoc hé 56 I, cao hoc he

50 2, ti€n 5§ hé s6 3, ti€n s§ khoa hoc hé s6 4); M 1a tién tuong Ung

véi hé s6.

Hay ding céc phép todn dai s quan heé d€ lap céc bang bdo cdo nhu sau:

(1)

(2)
3)

9. NMCS-A

Bang gom T( tén) clia nhimg ngudi Q (qué) Ha Nai 6 hoc ham H 1a

2140 su va ¢d s6 nam cong tac trén 30.
Bang luong cta nhimg nguoi qué Nghée An,

Bing nhitng ngudi dudi 30 wdi ¢6 luong hé s6 4.
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Mon thi: Ly thuyét CSDL.
120°

Bai 1. Khoa clia mot so d6 quan hé a gi ? Khod cha mét quan hé 1a gi? Cho

vi du so d8 quan hé cé duy nhat mot khod, ¢ 6 va chi 6 khoa. Cho vi du
quan hé cé 3 khoa.

Bai 2. CMR, 5 phép todn quan hé khong co ban cé thé bi€u thi qua céc
phép todn co ban.

Bai 3. Cho vi du mot quan hé khong c6 khod, mot so d6 quan hé khong ¢o
khoa.

Bai 4. Gia sur trong CSDL quan Iy Diém cia mot truong THPT ta ¢6 cdc
bang sau:
T1: Bang diém.

Field Tén field Giai thich
l MA_MH M4 mén hoc
2 KOCKY Hoc ky
3 MA_NH Mai nam hoc
4 MIENG Kiém tra miéng
5 15PHUT Kiém tra 15 phit
6 VIET Kiém tra viét
7 THIHOCKY Thi hoc ky
8 MA_HS M3 hoc sinh
B TB Diém trung binh
T2: Ho so hoc sinh.
Field Tén field Giai thich
1 MA_HS M3 hoc sinh
2 TEN_HS Tén hoc sinh
3 NGAYS HS Ngay sinh hoc sinh
4 DCHI_HS Pia chi hoc sinh
5 NGaYNHPHOC | Ngay nhép hoc

9. NMCS-8
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T3: Lén 16p.
Field Tén field Giai thich
1 MA_LOPCU Ma I6p ci i
2 MA LOPMOI | Mi 16p méi j
3 LOP_LUUBAN | Ldp luu ban
T4: Cac 16p. o
Field Tén field Giai thich
| MA_LOP Ma lgp )
2 TENLOP Tén 16p i
TS:Mou.
1 Field Tén field Chai thich
1 MA MH Mi mén hoc
2 TEN_MH Tén mén hoc ]
T6: Nim hoc.
Field Ten field Chii thich
| MA_NH Ma nam hoc
2 TEN_NH Tén nam hoc
3 NKHOA Nién khod
T7: Phan 16p
Field Tén field Chi thich
I MA_NH M3 nam hoc
2 MA_HS M3 hoc sinh
3 MA_LOP Ma I6p
4 HANH_KIEM KI | Hanh kiém ky1
5 TBKYI Trung binh ky 1
6 HANH_KIEMKIT | Hanh kiém ky 2
7 TBHKII Trung binh hoc ky 2
8 TB_NAM Trung binh nam
9 HANH_KIEM Hanh kiém nam
10 LOAI KYI Xép loai hoc ky 1
11 LOAI_KYII X&p loai hoc ky 2
12 LOAI NAM Xép loai ca nam
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~ a. Ta n6i mot bang 1a du thira dit lieu néu gid tri cua mot thude tinh nao dé
duoc 1ap lai nhidu 14n khong cdn thiét, thi du xét quan hé nha cung cdp
r(Tén, Diachi, Hang, Phon, Gid, SShrong) thi Piachi va Phon la du thita dir
lidu. Trong céc bang trén c6 bang nao du thira dit liéu kiéu d6 khong?

b.Céc bang trén thudc dang chudn nao?

Bai 5.

a. Hiy diing nhimg kién thic vé cd s& dit liéu clia ban d€ danh gid xem v6i
cdc bang co s& dif liéu nhw trén ching ta d& d dé dénh gid va quan 1y, thng
ke bdo cdo khi cdn thiét chia mot truong THPT?

b. Ban cé thé thigt k&€ mot csdl 16t hon khong, vi sao?

¢. Néu ban dugc giao thiét ké va quan 1y diém cho mét trudng hoc ban phai

1am th€ nao?



CHUONG 3
NGON NGU VAN TIN sQL

o] chuong 2, ching ta dd 1am quen vdi cdc phép todn dai sd trén cac
quan hé. Trong chuong ndy ching ta s€ trinh bay tiép mot trong cac ngdn
ngit thao tdc (Data Manipulation Language - DML) trén cdc CSDL quan hé,
d6 1a ngon ngit SQL.  SQL hay con goi ld  ngdn ngit vdn tin ¢6 cdu tric
( Structured Query Language) dé dién ta cdc cau lenh kiéu nhur:

1 - Truy xudt tir CSDL s3 lugng ghé& cdn trdng trén mot chuyén bay.

2 - Gidm mot s6 chd tréng trén chuyén bay 747 vao ngay 3 thang 9.

3 - Tim t4t ca cac chuyé&n bay tir Ha Noi di Sai Gon ngay 20 thang 9.

4 - Nhap 100 ché tir Ha Noi di Sai Gon vao chuyén bay 456 ngay 20
thang 9.

Vi CSDL cai trong médy 12 quan hé chuyén bay, k¥ hiéu la r trén tap
thudc tinh {number, data, seats, from, to}. Qua céc muc thao tic & trén ta
thdy cdc phép todn & day 12 cic phép todn mot ngdi, phép toan thue hién trén
mdt quan. hé. Cic phép todn kiéu niy minh hoa cho mot yéu cau van tin
CSDL ta thudng goi 1a cdc phép cap nhat (update), chén (insert) trong cac
ngon ngif van tin.

Thi du trong ngoén ngit SQL dé dién ta cau lénh s6 2 v6i gidm 4 chod
tréng:

Update r

Set seats = seats - 4

Where number = 747 And Date = *3/9’;

Hoic d€ thuc hién muc 4 - ta ¢é thé viét:
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Insert into r

Values (456,720/9°,100,” Hanoi’,’ Saigon’);

Thuat ngit “ngén ngi van tin* thudng duge diung nhu mot tu déng nghia
véi DML. Néi t6m lai chi mot s6 cau lénh cia DML la van tin, chung la
nhitng cau lénh 1 va 3 & trén. Nhitng cu 1énh nay chi van tin khong lam
thay déi CSDL.. Céc cau 1énh 2 va 4 ¢6 lam thay ddi CSDL nén khong phdi
1a nhitng cau vin tin mac di ching duge ding trong cdc ngdn ngit van tin.

Nhu viy ngon ngit van tin ¢6 thé hi€u 1a nhing ngon ngl ham chita nhimg
cau vn tin.

Sau day ching ta s& xét mot “dai dién™ cla cac ngon ngir vdn tin, 4o la ngon
ngit SQL, modt ngon ngit dugc sir dung kha phé bién trong CSDLPT trén cic Mang
May Tinh.

Ngon ngit SQL (Structured Query Language) la sy phat trién tiép theo
ctia SEQUEL, 12 mot ngon ngir dugc 1BM phat trién & San Jose, muc dich d¢
sit dung trong hé thong CSDL thit nghiém Ja System R. Ngay nay né duoc sur
dung trong rdt nhiéu h¢ théng CSDL thuong mai, trong mot s trudng hop,
toan bd hé théng CSDL dugc thuong mai hoa véi tén SQL.

Trong gido trinh nay chiing ta s& néu cic nguyén 1§ co ban cha cic cau
lenh trong SQL. Néi dung chuong nay chua di dé thao tic voi tu cach 1a
ngon ngit lap trinh. DE thao tdc 10t véi SQL céc ban c6 thé tham khao thém
trong céc tai lidu vé SQL 7.0 hién ¢d nhiéu trong céc quay sach.

Phién ban dac biét ching ta s& sir dung trong phin nay 12 SQL/RT, dugc
cai dat trén may 1BM PC/RT cua cong ty Qracle.

Bai SOL la mot ngon ngit van tin quan hé duoc cai dit thong dung nhat
nén doc gia nén xét né mot cich chi tiét hon,

Sau day chiing ta s& xét cdc cau lénh vén tin tiéu biéu clia SQL.
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Ching ta nhic lai ring SQL 12 mot ngon quan hé nén két qua ciia moi cau

enh la moét quan hé.

3.1. PINH NGHIA DU LIEU TRONG SQL

Trude khi thye hién truy van trén céc quan hé, ching ta phai khai bdo va
tao cdc quan hé.
Sau day ching ta s& xét cdch thiét lap, tao mot bang cho cdc dit licu

quan hé.
3.1.1 CACH TAO MOT QUAN HE

Chidng ta thdy ring cdc mién gia tri cla cdc quan hé ¢ thé 1a cdc dai
lugng s6, cdc ky tu, cic chudi ky tu,... Vay khi tao bang quan hé ching ta

phai théng bdo ludn cd cdc ki€u clia cdc thudc tinh.

Cu phap tao bang quan hé T;

CREATE TABLE T (A k,, A, k,,... , A K.}
Trong d6 T la tén quan hé, A,,..., A, 12 cdc thuée tinh cla T, k..., k, 1a

cdc kiéu tuong tng clia A ... , A,

Thi du 3.1:

Ta tao quan hé supplies cho siéu thi Tomek :
CREATE TABLE supplies
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(NAME CHAR(20) NOT NULL, ITEM CHAR(10)NOT NULL,

PRICE NUMBER(6.,2)} ;

Trong cau Iénh trén NOT NULL nhidm chi cdc chudi ky tu phai khic
rong, cac sé (20), (10) chi do dai cha cac chudi k¥ tu. Con (6,2) la s6 ¢6 séu

chit s& véi hai chit 56 18.
3.1.2 HUY MOT QUAN HE

Nguoc véi phép tao mot quan hé 13 phép hiy mot quan hé. Mudn x6a
mot quan hé ta dung DROP. Vi dy, DROP TABLE supplies.

X06a toan bo bang quan hé supplies.

Vay ci phdp xod quan hé T la:
DROP TABLET

3.2. CAU LENH SELECT

Ban doc cin luu ¢ ring trong cdc CSDL tap trung cling nhu phéan tin
chiing ta thudng cé nhifu quan hé va nhiéu lic ching ta cin chon trong céc
quan hé 4y nhilg d6i trong c6 mot s6 thude tinh nio dé va thoa mf)t.diéu
kién nao dé. Cac thuge tinh dd co thé xudt hién trong mot hodc nhi€u quan
hé khac nhau. Dé thuc hién cong viéc ndy trong SQL ta ding cau lenh
SELECT.

Dang thong dung nhat ctia cau van tin trong ngén ngir SQL. Ia cau 1¢nh
SELECT.
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Chocicquanhértrén R = (A, A,, ...A };strén S = {B,B,, ...B_}.
Gid sif ta cdn tao ra bang méi gém cdc déi tugng c6 cdc thudc tinh A, B, ...

thoa diéu kién E. Chd ¥ ta 6 thé cé nhiéu quan he.

Ca phdp clia cau lénh SELECT:
SELECT . A,,...,s. B,

FROM,..., s { Giita r va s ¢ thé c6 céc quan hé khic)
WHEREE ;
Trong d6: r.A,... , s.B, 1a cdc chi€u clia céc quan hé r va s [én A.....B

tuong ng. (cach viet r. A 1a chi thuoe tinh A clia quan hé ). E 13 mot biéu
thitc logic c6 cac phép so sanh s6 hoc, cic tan tir logic AND, OR, NOT.
Néu sau tit FROM chi ¢6 mot quan hé thi thay cho viéc viét r. A & dong

déu ta chi cén viét A, thi du :

SELECT A, B
FROM
WHERE E

Noi dung cia cau vin tin SELECT trén ¢6 thé viél trong dai s6 quan
hé nhu sau:
((r[><[.. .}><| s)(E)). AB,.

Nghia Ia 1ay trong n6i tr nhién ( hodc tich Decac khi cic quan hé roi
nhau ) cia cdc quan hér, .. ., s ¢6 trong ménh d¢ FROM cdc b6 théa man E
roi chi€u quan hé thu dugc Ién cdc thugce tinh A,,. . ., B,.
Néu sau FROM chi ¢6 mot quan hé r thi cau 1énh vin tin ¢6 n6i dung:

(r(E)). AB
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Céc ban nén hru ¥ ring két qud cudi cing cha cau lénh SELECT 1a chiéu
chit khong phai 1 chon. Cac bude thuc hién trong cu van tin nay la:

ndéi- chon - chiéu.

Thi du 3.2:

Cho CSDL vé cdc nha cung cdp va cdc khdch hang 1dn clia mot siéu
thi gém cdc quan hé nhu sau:

(1) Nha cung cap: supplies(NAME, ITEM, PRICE, QUANTITY).
Quan hé cho biét tén nha cung cép, hang, gid va G lugng.

(2) Khdch hang : customersqNAME, ITEM, PRICE, QUANTITY,
MONEY, BALANCE). Quan hé cé cdc thudc tinh tén khach hang, hang,
gid, s lugng, tién va s6 du twong Ung cia Khach hang.

(3) Dia chi cla nha cung cap : adsup(NAME, ADDR, TELEPHON). Quan

hé nay cho biét tén, dia chi, teléphon clia nha cung cap.

(4) Dia chi clia khach hang : adcus{ NAME, ADDR, TELEPHON). Quan hé
cho biét tén, dia chi, teléphon cua khach hang.

(5) Pon dat hang cua khach hang: order(O#, NAMECUS, DATE, ITEM,
QUANTITY). Quan hé cho biét ma don, tén khéch hang, ngly, hang va s8

lugng tuong (ng. Sau day gia sir ta 6 mdt vai quan hé cu thé nhur sau:
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NAME ITEM  PRICE QUANTITY MONEY

supplies

NAME ITEM PRICE

Acme rugu nho  3.49
Acme ruou lé 4.19
Acme dong ho 1,06
Acme Tivi 10,25
Ajax rugu nho  3.98
Ajax rugu lé 1.09
Ajax tu lanh 10.69
Tomek tivi 10.05
Tomek rau sach 0.5
Customers

Lan rau sach 0,5 5
Kiét  rugulée 1,09 10
Mudi  tivi 10,05

Huong rugunho 3,98 2

Hoa  rugunho 3,98

Hoa donghd 1,06 10
Hoa tivi 10,05 1

Heoa  rausach 0,5 2
Linh  rugunho 3,98 6
Linh rugulé 1,09 7

QUANTITY

100
1000
10000
15
1600
1005

104
100
100

0,75
10,9
20.1
7,96
11,94
10,6
10,05
1,0
23,88
7,63

BALANCE

-200
-50
+43
+350
+200
+189.4
+178,9
+177.9
+100
+92,37
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Order
O# NAMECUS DATE [ITEM QUANTITY
1024 Linh 03/07  rugu nho 6
1024 Linh 03/07 rueou 1é 7
1025  Vinh 04/07  ruou nho 5
1025 Vinh 05/07 tivi 2
1026 Quang 06/07 tulanh 2

Xét cau vén tin “liét ké nhimg khéch hang cé s6 du am* cla siéu thi.
Khi dé trong SQL ta cé:

SELECT NAME
FROM customers
Where BALANCE < (0

Trong thi du nay chi ¢6 mot quan hé khdch hang customers trong ménh
dé FROM nén khong c6 su nham 1&n nao lién quan dén cdc thude tinh. Tuy nhién
chiing ta ¢6 thé viét:

SELECT customers. NAME
FROM customers
WHERE customers. BALANCE <0 ;
Két qua cha cau 1énh chon trén la:
NAME BALANCE

Lan =200
Kiét -50
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Ket qua cha vige thue hién cau lenh nay cho ta mot quan hé chi mot cot,
mot thude tinh 1a NAME
Néu mudn ldy cdc thong tin vé nhitmg khéch hang ¢6 s6 dw am, dia chi,

tén cha ho, chuing ta ¢é thé viét:

SELECT customer.NAME, adcus. ADDR, customer.BALANCE

FROM customers, adcus
WHERE customer. BALANCE <0 :

Va két qua l1a mot quan heé ¢6 ba thuée tinh ( ba cot) va hai dong.
Trong SQL ¢6 thé ding ddu thay thé * dé chi tat ca céc thuoc tinh:

SELECT *
FROM customers
WHERE BALANCE <0 :

Thi du 3.3:

Xét ménh dé “in ra (4t cd cdc nha cung cip cdc mat hang ma khdch
hang Hoa mua® (cdc nha cung cdp ¢6 it nhdt mét mat haing Hoa mua).

Khi d6 trong SQL ta ¢ thé viét:

SELECT supplies. NAME

FROM supplies, customers

WHERE (customers. NAME = Hoa) AND
(customers.ITEM = supplies. ITEM)
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Két qua cta cau lénh:
NAME
Ajax
Acme
Tomek

Tomek

Mot dac thil clia cdc ngbn nglt van tin néi chung va SQL ndi riéng la khong
ty dong loai trir céc trung l3p, vi vay trong cau vén tin trén nha cung cdp A
dugc in ra nhiéu 14n, vi A cung c4p nhiéu mat hang Hoa dat. D€ loai trir cdc
trung 1ap ki€u nhu vay ta ding tir khéa DISTINCT theo sau SELECT, nghia

1a trong c4u lénh vén tin khi d6 ¢6 dang:

SELECT DISTINCTr. A,...,s.B
FROMT,..., S
WHEREE ;

3.3. BIEN BO

Poi khi diéu kién E cén lien he dén hai bo hoac nhi¢u hon hai bd trong
cling mét quan hé. DE thuc hién viéc nay ching ta dinh nghia céc bién bd
cho quan hé sau ménh d¢ FROM va dung bién bo ndy lam * bi danh * cho
quan hé:

Thidu3.4:

Xét cau “in ra €n cia nhitng khach hang ¢6 s6 du nho hon cia Kiét”

khi d6 cau 1énh s& la:
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SELECT NAME .
FROM customer
WHERE BALANCE < - 50 ;(néu biét s6 du cha Kiét a -50).

Vian dé & day 1a ching ta khong biét cu thé s6 du cha Kiét 1a bao nhiéu
khi d6 cau I¢nh phai duge viét nhu the ndio ? nghia 12 tham chiéu dén s6 du
cia Kiét bang cich nao ? Trong trudng hop ndy ta ditng * bi danh ™.

Khi d6 cau 1énh ¢6 dang:

SELECT c,. NAME

FROM customer c,, customer c,
WHERE c¢,. BALANCE < ¢, BALANCE
AND c,. NAME = *Kiét’ ;

e day chiing fa can nhd thém mot cdch viét chia SQL 1a: cdc tén di sau
céc ten quan h¢ khong c6 ddu phan cdch 1a cac bi danh bo clia cdc quan hé
do, vi du customer c,, customer c, thi ci ¢, va ¢, déu la bi danh bo cha quan

h¢ customer, chidng trd thanh céc bo chay trén customer.

3.4. MO RONG KHA NANG CUA WHERE E BANG TU KHOA
LIKE

Nham m& rong thém kha ning clia cic biéu thite, cong thifc E trong
ménh d¢ WHERE ta dung tir khéa like va hai ky hiéu thay thé phu: %, _
-t like & day dung theo nghia “ 13+ .

- diu % duge diing dé the chan * chudi ky ty bat ky « .
- ddu _ thay th€ “ motky tw bat ky “.
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Thi du 3.5:
Xét cau vén tin “in ra cic mat hang cfla cdc nha cung cap ¢4 tén goi bat

dau bang ky tr A *, khi d6 ta cé ciu lénh:

SELECT ITEM

FROM supplies

WHERE ITEM like ‘A%’ ; _

Két qua chia cu 1énh 12 mot quan hé mot cot gobm cdc mat hang c6 tén

goi bit ddu bing ky tr A clia céc nha cung cép .

Thi du 3.6:

Xét cau vin tin “in ra tén cta nhitng nha cung cdp bat ddu bang TO va

tén dé 6 5 chir cai”, khi d6 ta ¢6 cau 1énh:

SELECT NAME

FROM supplies |

WHERE NAME like ‘TO__ _";

T4t nhién ba dau ___ dai dién cho cac d4u bat k¥ nhung mdy s€ hicu
bit ky trong cdc tén cla cdc nha cung cip thi du TOMEK, TOMIH,
TOAMI,...

3.5. PHEP TOAN TAP HOP TRONG WHERE

Trong phan nay chiing ta tiép tuc xét tiép cdc kha nang rong hon so véi
phép todn chon trong dai s6 quan hé cua biéu thirc E trong WHERE E.
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Trudc tién nhac lai trong WHERE ta ¢6 thé viét:

WHERE A>B+C-10

Mot kha nang mo rong ciia biéu thitc E trong ménh dé WHERE E,
trong E dugc diing cic todn hang, cdc todn hang dé déi khi 1a mot ciu van
tin con dang SELECT - FROM - WHERE. Chiing ta thiy k&t qua ctia cic
cau van tin SELECT - FROM - WHERE Ia mot quan hé cd duge tir cdc phép
ndi-chon - chifu. Vay dé ¢6 thé ding (SELECT - FROM - WHERE) nhur
mot todn hang cho mot phép ndi-chon-chicu khéc ta phai dung céc phép
toin tap hop nhu;

- IN (thudc).

- NOT IN (khong thuoc),

- ANY (t6n tai).

- ALL (v6i moi).

Thidu3.7:

Ta quay lai cau vin tin d xét 0 phan trén “Hiy in tén cdc nhi cung cip

c6 it nhit m¢t mat hang Hoa mua®, Dé thue hién cong viec niy ta ¢ thé vier

SELECT NAME
FROM supplies

WHERE ITEM IN (SELECT ITEM FROM customer WHERFE
NAME = ‘Hoa’) ;

Hodc in t&n nhitg nha cung cip khong ban tivi cho Hoa ta ¢é ciu lénh:
SELECT NAME

10. NMCS-A
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FROM supplics
WHERE (ITEM = tivi) and ITEM NOT IN (SELECT ITEM
FROM customer WHERE NAME = ‘Hoa’) ;

Tir khéa ANY duge sit dung nhw mot luong tr tén tai, néu S 1A mot biéu
thic bidu thi mot tap hop thi diéu kién: A 8 ANY S wong duong véi biéu
thitc logic: tén tai X thude S sao cho X, A thoa man todn tir 6, 10c 12 ta co
bidu thite: (A X) (Xe S and A9 X), v6i A 1a mot thudce tinh duoe 1dy gia tri
tir mot quan hé nao dé. Tuong ty nhu theé A & ALL S tuong duong véi biéu

thidc logic: (¥ X) (néu Xe Sthi AB X).

Thidu 3.8:

Xét cau “in ra mat hang ¢6 gid 1én hon moi gid trong quan hé supplies™.
Ta 6 thé thuc hién cong viée bing mét cau van tin con d¢ tao ra tap tat
ca céc gia, tir day ta biét gid 1n nhat roi dua ra tiép yéu ciu cla cOng vice.

Ta ¢6 ciu 1énh:

SELECT ITEM
FROM supplies
WHERE PRICE >= ALL
(SELECT PRICE FROM supplies) ;

10.°NMCS-B
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Thi du 3.9:
Néu chiing ta biét chac chan ring Manh di dat ding mot don dat hang
thi ching ta c6 the 14y duge ma s& don dat hang dé qua mot cau van tin con

va diing n6 dé chon tét ca cdc mat hing duoc dit boi Manh tir order.

SELECT ITEM
FROM order

WHERE O# = (SELECTO# FROM order WHERE NAMECUST = ‘Manh’);

3.6. CAC PHEP TOAN GOP NHOM

3.6.1. GOP THEO MOT THUOC TiINH

Trong SQL ta diing nam phép todn gop: tinh gid tri trung binh AVG, tina s6
lugng COUNT, tinh téng SUM, tinh MIN, MAX clia mot thuoc (inh, cling
cde todn tr STDDEV va VARIANCE d¢€ tinh d¢ léch chudn va phuong sai
cua mot danh sdch cic s6.

Gia st ta ky hi¢u G 1a mot trong nam phép gop. Khi muén thue hién
phép gop 1én thudc tinh A ta viét G(A), thi du AVG(A), COUNT(A),... Néu
trude thuge tinh A ¢ thém tir khéa DISTINCT thi sur triing lap duge log: b
trude khi thyc hién phép gop. Tat nhién phép tinh gop phai duoc dat o ong
SELECT - FROM - WHERE.

Thidu 3.10:
Ta can inra gid tri trung binh cla cdc s6 du trong quan hé customers:

Khi d6 ta cé cau lénh:
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SELECT AVG (BALANCE)
FROM customers

Thidu3.11:

Ta cin tinh vi in ra s6 nhi cung cdp: (phai tranh sy trung 1ap)

SELECT COUNT (DISTINCT NAME) # KH
FROM supplies:
Cau lenh s& in ra s6 lugng cde nha cung ¢ap khdc nhau nhé vao # KH

Két qua ting dung cho quan h¢ cu the trén ta 6 #KH =3

Thi du 3.12:
Ta s& in ra 6 cdc nhd cung cAp rugu nho nhd vao #CCnho:

Ta ¢6 cau 1énh:

SELECT COUNT (DISTINCT NAME) # CCnho
FROM supplies
WHERE ITEM = * rugu nho” ;

3.6.2 GOP THEO NHOM THUQC TINH

Trong SQL cho phép chiing ta thue hi¢n cdc phép gop theo nhom bing
¢iéch chia cdc bo clia quan hé thinh cdc nhém va thuc hién phép gop theo
cdc nhém riéng biét. Ching ta sé ‘Ihl_IC hién cic phép gop nhu vay gua tir

khéa GROUP BY (nhém lai bai) va danh sdch cac thuoce tinh cdn nhom.
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Nghta 1a ménh dé: GROUP BY A, A,.... , A, chia quan hé thanh cic
nhom sao cho hai bo s& cling mot nhém néu vit chi néu ching gitng nhaw §
cac thuodc tinh A ..., A,

D¢ két qua cia cau van tin nhu the cé nghta, 1at nhién cdc thude tinh

Aj,..., A, phii xudt hién trong cau lénh SELECT.

Thi du 3.13:
Tro lai CSDL vé siéu thi trén va xét cau van tin “in ra mot bang (it ca
cdc mdt hing va gid trung binh ciia chiing trong quan hé¢ cdc nha cung ¢ip* .

Khi d6 ta ¢6 ciu lénh;

SELECT ITEM, AVG{PRICE) AP
FROM supplics
GROUP BY ITEM ;

Bi danh AP cho AVG(PRICE) dugc diing theo nghia nhur ket qua sau
ITEM AP

nho 3.74
le 2.64
Poéng ho 10. 06
Tivi 10. 15
Tulanh 10. 69
Rau sach 0.5

Nghia la ta duge bang cdc mat hang vi gid trung binh clia ching,
Vi cac phép gdp nhém, ménh dé WHERE van ¢6 thé xuat hién, nhung
ching ta s¢ diing thém tir khéa HAVING dé dua ra mot 1ap con cdc nhém

doc [ap véi cic dicu kién chon loc trong WHERE trudc khi xay dung cic nhém.
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Meénh dé HAVING E duge thuc hién: HAVING E phai di sau GROUP
BY, nghia 1a muén ding HAVING E ta viét:

GROUPBY A ..., A,

HAVING E
va khi dé didu kién E duoc str dung cho mdi quan hé r, chda nhém céc bo gid ti
a,,... .4, tuong ing véi céc thude tinh A ..., A, thoa man diu kién E

vi ciing chi nhitng nhdm nay duge xét trong cau 1énh.

Thidu 3.14:

Ta quay lai thi du 3. 13 va gid su ta chi in ra nhitng mat hang duge
nhiéu nha cung cap. Khi dé ta ¢6 thé viét:

SELECT ITEM, AVG(PRICE) AP

FROM supplics

GROUP BY ITEM

HAVING COUNT(*) < 4,

Ta cin luu ¥ ring dau * dai dién cho tdt ca cic thudc tinh clia quan hé
duoc tham chidu, trong trudng hop nay ta chi 6 mot quan hé supplies, do d6
COUNT(¥) dé€m céc bo theo cic nhom riéng biét va chi xét nhimg nhém

ITEM c6é gid tri nho hon 4, vi du ta ¢6 két qua thuc hi¢n cau lenh la:

ITEM AP
Rugu nho 3.74
Ruou & 2. 64
Rau sach 0.5

Hodc ta I8y thi du in tén cha khach hang da gid nhicu tién nhét cho siéu

thi. Khi d6 ta c6 céu 1¢nh:
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SELECT NAME

FROM customers
WHERE NAME IN (SELECT DISTINCT NAME, SUM(TIEN) T
FROM customer Group by NAME HAVING T = MAX(T)) ;

3.7. PHEP CHEN

DE chén mot be vao mot quan hé ta ding 1énh chén INSERT INTO r.

Ci phéap cua lénh cheén {i:

INSERT INTO r
VALUES (v,,..., v,) ;

¥

Trong dé r la quan hé trén tap thudc tinh R = 1AL A vav,.. v

*on

la
mot bo gid tri cu thé clia céc thude tinh A,... , A, tuong Gng,

Thidu3.15:
Thém vao quan h¢ order gid st mat hang somi, ¢ mi 1a 1027 vi 6

lugng 1a 100, tén khach hang 1a Linh dat ngay 3 thang 7. Khi d6 ta cé cau
i¢nh: |

INSERT INTO order

VALUES (1027, Linh, 06/07, somi, 100) ;

Gia sif mat hang somi duge cung cap béi ong Thu va gid 8, 5° vi 56 luong
1000 ta ¢6 cAu lénh; |
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INSERT INTO supplies
VALUES (Tau, somi, 8.5, 1000) ;

3.8. PHEP XOA

Neuge v6i phép chén 1a phép xda mot bo hoac mot nhém bod ra kKhoi
mot quan hé r, trong phép xGa thay cho viéc 116t ké bo gid tri can xda ta
ding diéu kién E dé€ chi di¢u kién cdc gid tri d6 phai thoa man.

Cii phdp cua phép xda:

DELETE FROM r
WHERE L;
Trong d6 r 1a quan he, E 1a biéu thic logic. K&t qua thyc hién cta ciu

lénh 1a nhiing bo cua r thoa mén E s€ bi xda.

Thi du 3.16:

X6a khoi order cdc mit hing ¢6 mé so la 1025:

DELETE FROM order
WHERE O# = *10257 ;

Thidu3.17:

Ta cdn xda cdc don dat hing ¢ chita rugu nho:

DELETE FROM orders
WHERE ITEM = * rugu nhQ ‘
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3.9. PHEP CAP NHAT

Mot phép todn ta thudng gap khi str dung cdc CSDL 1i cin sira déi cdc
bo dit lieu, dé thuc hién céng vice dé trong SQL ta dung lénh cap nhat
UPDATE r. Cé phép:

UPDATE r

SETA,=v,,...,A =v

WHEREE :

Trong d6 r 1a quan hé

Viv.., v, [a cdc gid tri cdn sira déi cho céac thuge tinh

Al..., A, tuong Gng.

E la diéu kién dé cdc bo cin cap nhat thoa min.

Thi du 3.18:

Trong quan h¢ supplies, ta cdn sla gid cla rugu 16 cha 6ng A thanh mot

dola. Trong SQL ta c6 cau lénh:

UPDATE supplies
SET PRICE = 1. 00
WHERE NAME = ‘A’ AND ITEM = ‘ruou lé ¢ ;

Sau dd ha gid tat ci cdc mat hang clia nha cung cip A

xuong 10%. Trong SQL ta viét:
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UPDATE supplies
SET PRICE =. 9*PRICE
WHERE NAME = * A’ ;

3.10. TINH PAY DU CUA SQL

Sau day chdng ta s& xét tinh ddy di cha SQL, tic 1a xét xem SQL c6
thire hién duoc tat ca cac bicu thic clia cic phép todn dai s6 quan he¢ hay
khong? Dé thuc hién mot biéu thire ciia dai 56 QUan hé ta thuc hién theo tha
fy 1 céc bicu thire con dan ra dén biéu thic todn bo. Vay dé xét xem SQL
¢6 thuc hién duge cic biéu thic cila dai s6 quan hé ta chi cin xét ian lugt
cho cdc phép todn ca ban clia dai s6 quan he.

Trong chuong 2 ching ta di cé bai 1ap néi vé mdi lién h¢ gilta cdc phép todn
quan hé (xem bai tap 2.6*). Bay gid ching ta phét biéu két qua d6 dudi dang

dinh 1y duge cong nhan nhir sau:

Dinh ly 3.1:

a. Nam phép todn quan hé co ban 12 hop, hiéu, tich Decac, chon,
chidu clia dai s6 quan hé doc lap vai nhau, nghia la khong mot
phép niio trong ching dugc bicu thi qua cdc phép con lal.

b. Céc phép todn khéc cta dai s8 quan hé nhu néi ty nhién, giao,
i nita, noi theo teta, chia c¢é thé nhan duge tir cic phép co bin
teén,

Vay dé SQL thue hi¢n duge cic phép todn dai s6 quan hé ta chi cin cai

dat cho SQL nam phép todn cd ban la hop, hi¢u, tich Decac, chon,

chiéu,
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® Phép hop: Gid slt ta ¢4 hai quan hé r va s c6 ching luge d6 R =

{AL.., AL Khid6 dé tinh T =r + s ta viél:

INSERT INTO T
SELECT *
FROM;

Tiép theo 12
INSERTINTO T
SELECT *
FROM s ;

® Phép trir: Dé tinh T =1 - s trudc tién ching ta chén r vio T nhur trén.
Sau d6 diing cau lénh x6a nhu sau:
DELETE FROM T
WHERE (A,,..., An) IN
(SELECT * FROM s) ;

o Tich Decac: GiasittadicérienR = {ALA,, .., A} vastenS={

B,.B,,...B, }; vSidieukien R M S=0; thuc hién T=r x s, ta ¢6 cau lenh:
INSERTINTO T

SELECTr. A,...,r. A, s. B,,...,s.B
FROM, s ;

m
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® Phép chon. T = t(E).

INSERT INTO T
SELECT *
FROM r
WHERE E ¢

e Phép chiéu: Giasit X latap con cla R vA X = {A ... A}l

T=r. X, tacocau lénh:

INSERT INTO T
SELECT A ..., A,
FROM r;

e Cic phép todn con lai clia dai s6 quan he déu ¢é thé nhan duge tir cac

phép toin trén. Thi du:

e Phép giao: Tachi yring T=rns =1 - (r - s). Cic cdu iénh cua

phép trir ta diing nhu trén.

o Phép ndi tw nhién: T=ri><|s chartrén R vastén S Ta lwu y
rang n€u Rva S rdi nhau thi ndi ty nhién cba r va s 1a tich Decac cua r va s,
Né&u R va S chung nhau tap thudc tinh X thi ta chi noi nhitng bo ctiar va s ¢6
gid tri bing nhau trén X. Vay cau 1énh dé tinh T s& 1a:

INSERT INTOT
SELECT A, ..... rA,sB,...sB

m
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FROM, s
WHERE r. X =s.X

O day ching ta cdn luu § ring trong cdc thuoe tinh r A, .. 5B o
nhitng thuoc tinh trong X chung nén chi duuc viet mot lan.

Mot cdch tiép cin khdc ching ta ¢6 thé bidu dién phép ndi qua tich
Decac nhu sau: 1 |>< g = (r{ R-8) x $)(E). V&i E la nhing t mi t.Rer
hodc r[><] s = (r x s.(S-R)}E). Véi [ Ia didu ki¢n 1.5 e 5. K&t qua cha phép
toan nay ta chicu, tich Decac, chon.

[nsert into rl

Select 1.(R-S) “* 1.(R-5) viét ngan cho cdc thuge tinh trong R-S #*

From r

Insert into r2

Select r.(R-8) s.S

Fromrl, s

Insert into T

Select *

From r2

Where t.R er

® Phép chia: T=r+svéirten R vi s én S, S By tap con cia R.
Thuc chit két qua cha phép chia la nhitmg bo r.(R-S) thod min .S =s.S. Vay
ta ¢ cau lénh tinh T:

INSERT INTOT

SELECT r.(R-S)

FROM r

WHERE r.S=5.8
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e Phép néi theo O chon trong tich Decac rxs nhiing bo thod 6

e Phép noi nia. T =r[><s Thuc chét 1a chiéu cha r [><[ s fen R. Titc

r><s = (r}><|s).R

3.11. TAO KHUNG NHIN

Trong SQL cé mot nhém lénh déng vai trd nhu ngén nglr dinh nghia dit
liéu DDL (Data Definition Language), nghia 1a tir mdt quan h¢, nhdm 1énh
nay dinh nghia cho ta mot quan hé con, tao cho ta mot khung nhin (view} cd

tén ma khong ton thém bd nhd.

Ci phdp cua ciu lénh tao khung nhin:
CREATE VIEW V(A,...A) AS Q;

Trong d6 V 12 tén cta khung nhin, A,.... . A 2 céc thudc tinh cla n6. Q
[ cau van tin dinh nghia khung nhin.

Thidu 3.19:

Tir quan hé céc nhd cung cép ta ¢6 thé taoc ra mot khung nhin: quan h¢
g6m cdc mat hang v gid cla ching do A cung cép:

CREATE VIEW V (ITEM, PRICE) AS

SELECT ITEM, PRICE

FROM supplies

WHERE NAME = ‘A"

Tuong tu nhir hity bang, mudn hity khung nhin ta ding cau énh DROP.
Thi du, DROP V.
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Trén day 1a nhitng khai niém co ban cia ngon ngit van tin SQL ¢4 dimng
cho cdc minh hoa trong cuén sdch nay. D¢ sir dung duge SQL chiing ta can
tham khao nhing qui dinh cu thé v su gan két clia SQL véi cic ngoén ngi
chu khdc. Cac ban ¢6 thé tim thily cdc phién ban khdc ciia SQL trong nhiéu

tai lieu khic hién dang dugce bay bdn trén thi truong.
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CAU HOI VA BAI TAP

3.1. Gia sir ching ta ¢6 CSDL thong ké vé mai lién hé cia cdc quan
(BAR) bia (BEER) va nhimg ngudi uéng (DRINKER) bia nhu sau:
R(BAR, DRINKER) 14 quan hé cho biét cdc quédn bia va nhitng kKhich

hang cta quin. S(BAR, BEER) 1a quan h¢ cho bi€t cdc qudn va cdc loai bia

thudng bén cia quan. Quan hé T(DRINKER, BEER) cho bi€t nhiing loai bia

ma mot khdach hang ua thich.

Hay viét cdc cau lénh bang SQL thuc hién cdc ménh dé tuong dng:

a-

b-

Cac quin ¢6 loai bia Long ua thich.

Nhiing khdch hing thudng di uong it nhat mot quan ¢6 loai bia ho
wa thich.

Nhifng khdch hing khéng dén udng it nhit mot qudn ¢6 loai bia ho
wa thich,

Xod tat ca loai bia Tiger trong T(DRINKER, BEER).

Cheén thong tin Long thich Tiger.

Chen thong tin Long thich tdt ca loai bia ban & qudn A2.

3.2. Gia st trong CSDL bia & trén ta thém quan hé¢ BAN(BAR, BEER,

SL) 1 quan hé cho biét S& Lugng timg loai bia da ban & cdc qudn.

Hay viét cic cau van tin bang SQL thuc hién cdc ménh dé sau:

a-
h-

[

Téng s6 bia cllia mot loai dd ban.
S6 trung binh méi Joai bia duge ban & cac quan.

S& lugng loai bia dugc bdn ra nhicu nhat.
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CAU HO! VA BAI TAP

3.1. Gia sir chiing ta ¢6 CSDL thong ké vé moi lién hé coa cdce quin
(BAR) bia (BEER) va nhitng ngudi uéng (DRINKER) bia nhu sau:
R(BAR, DRINKER) L quan hé cho biét cdc qudn bia va nhitng khich

hang clia qudn, S(BAR, BEER) la quan hé cho bi€t cac quan va cic loai hia

thudng bdn cia quan, Quan h¢ T(DRINKER, BEER) cho biét nhitng loai bia

ma mot khach hang wa thich.

Hay viét céc cau lénh bang SQL thuc hi¢n cdc menh dé wong tng:

a-

bh-

Céc qudn ¢4 loai bia Long ua thich,

Nhiing khich hing thudng di uong it nhat mot qudn cd loal bia ho
ua thich.

Nhitng khidch hang khéng dén udng it nhat mot qudn 6 loai bia ho
ua thich.

Xod tit ca loai bia Tiger trong T(DRINKER, BEER).

Chen thong tin Long thich Tiger.

Chén thong tin Long thich tat ca loai bia bdn ¢ qudn A2.

3.2. Gia sir trong CSDL bia & trén ta thém quan h¢ BAN(BAR, BEER,

SL) 1a quan hé cho biét $§ Luogng timg loai bia dd bén ¢ céc qudn.

Hay viét cac cau van tin bang SQL thuc hi¢n cdc ménh dé saw:

a-
h-

[

Téng s6 bia ca mot loai da ban.
S& trung binh méi loai bia duge ban & cac quan.

S6 luong loai bia dugc bdn ra nhicu nhat.
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3.3. Tk CSDL bia ¢ trén tao khung nhin trong SQL : W(DRINKER,
BEER, BAR), khung nhin nay chita nhitng bo (d,b,q) cho biét khich
hang d thich loai bia b va hay uéng & quén q.

3.4. Gia sir ching ta ¢6 quan h¢ R(F, S, O) cho biét tap tin F clia chi

nhan O ¢6 kich thuée S va quan heé FTD(F, T, D) véi ¥ nghia F ¢d kiéu

T trong thu muc D. Hay diing SQL dé thuc hién cdc cau sau:

a- In ra chu nhan va ki€u tin cla tat ca cdc kiéu tin ¢é kich thuée t6i
thiéu 13 1000.

b- In ra tét ca cdc tap tin cha 6ng long.

¢- In ra kich thudc trung binh ctia cdc tap tin trong thu muc BIN.

d- In ra tat cd cdc tap tin c6 trong thu muc BIN véi tén ¢6 chita chudi ky

tu abc.

3.5. V6i dir li¢u nhu bai 3.4, hay viet bidu théc dai s6 quan hé tuong Gng
clia ciu vAn tin sau:
SELECT O
FROM R
WHERE FILE IN
( SELECT FILE FROM FTD WHERE T = ‘number’).
3.6. Hiy dung SQL tao bang sinh vién vira thi vio truong cua ban v4.
cdc thude tinh nhu sau: SBD (56 bdo danh), HT (ho tén), NS (nam sinh),
Q (qué), b (diém). '
a- In nhiing sinh vién dau vao truong ( trén 20 diém)
b- In nhitng sinh vién qué Lai Chau, Ha Nai.

¢- In nhimg sinh vién diu vao truong qué VINH.

11, MOS0
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3.7. Gia str tai bo gido duc va ddo tao 6 CSDL cila thi sinh thi vao 5
trudng dai hoc T1, T2, T3, T4, T5 v6i céc thude tinh nhu bai tap 3.6.
Ban hily ding SQL d#& tao bing in danh séch thi sinh tring tuyén cla tal
cd 5 trudng theo miu ; 6 thid ty, ho tén, so bdo danh, diém, 1én trudng.
Viét cdc cau 1énh thuc hién cdc ménh dé sau:

a- Diém s& trung binh cla thi sinh thi vao ca 5 tredng.

b- Tinh ty s6 phdn trim cila hoc sinh dat loai gidi (trén 25 di€m), loai

kém (dudi 5 diém).

3.8. Ban hdy biéu thi cdc biéu thitc dai s0 ctia cdc phép todn khong cd
ban qua 5 phép todn cd ban hgp, hiéu, tich decac, chi€u, chon va tir d6

viét cde cau lénh SQL tuong ung.

3.9. Gia sir ching ta ¢6 CSDL tuyén sinh dai hoc nhwr sau: quan hé cho
bigt cac khu vue kv (QUE, KV), quan hé cho bi€t danh sich thi sinh
tham gia thi ds (TT. HOTEN, GT, QUE, NS, SBD, T, L, H) gOm
cic thude tinh TT-tha wr; HOTEN- ho tén; GT- gidi tinh; QUE- qué;
NS- niam sinh: SBD- s6 bdo danh; T, L, H 12 cdc diém todn 1y hod tuong
img. Gia sir ching ta ¢6 4 khu vye : 0, 1, 2, 3; Diém dugc cong thém
cho tong khu vue tuong ung 1a 0,5 diém cho khu vue 0; 1 diém cho khu
vue 1; 1,5 diém cho khu vuc 2; 2 diém cho khu vire 3. Hay tim cdch (¢6
thé xay dung lai cdc quan hé) dé thuc hién:
a- In danh sach thi sinh dau daj hoc, bi€t rang diém san triing tuyén la
25,
b- In diém trung binh cta tiing mon thi theo khu vye.

c- In diém trung binh theo gidi tinh.

11. NMCS-B
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3.10. Hay xay dung CSDL nhan sy clia mot ¢o quan vi tim cdch thuc

hién:

a- Indanh sdich ho n nhitng ngudi c6 luong trén 5 triéu.

b-  In lvong trung binh clia nhing ngudi & do tudi dudi 30, do twdi tren
50.

¢- In danh sich ho tén cdc GS. TSKH ( gido su tién s§ khoa hoc) ¢6

luong dudi 3 trigu.

3.11. Hay diing CSDL trong thi du 3.2 va thuc hi¢n:

Tinh gid trung binh cua cdc mat hang 6 1én bit ddu bing ru.

In mit hang ¢6 gid thap nhat cha cdc nha cung cap.

In nhifng nha cung cip ¢6 it nhat hai mat hang Hoa mua.

In nhiing nha cung cdp Hoa chi mua duéi 3 mat hang.

In nthing nha cung cdp ma Hoa did mua hang vdi tdng tién trén 100

triéu.

3.12. Hay xay dyng mot CSDLU nhan sy cho mét co quan thi du gém céc

quan hé: NV- nhan vién, L- luong, DV- dang vién, DOV- doin vién,

In nhitng dang vién ¢6 luong trén 6 tri¢u.

In nhimg dang vién 14 doan vién.

In nhitng nhén vién khong dang vién vi doan vién.

In nhitng ddng vién ¢6 luong cao hon 14t ca cdc dohn vién.
Tinh luong trung binh cla cdc dodn vién,

Tinh luong trung binh clia cic dang vién.

In 56 luogng cdc doin vien ma dang vién.
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CAC PHUONG PHAP PHAN TAN DU LIEU

Thi€t ké hé thong may tinh phan tdn bao gém:

- Phan tdn va chon nhing vi tri dat di liéu.

- Céc chuong trinh tng dung trén mang mdy tinh d6 va

- Thiét k& t6 chiic khai thdc hé thong dé trén mang.

Trong chuong nay ching ta chi tap trung nghién cttu muc thit nhat la
cdc phuong phdp phdn tdn dit liéu va cdp phat dii liéu.
Céc quan hé duge ding 1im co s& phan tin trong cudn sdch nay. Viéc phan
tan ¢dc quan hé, ching ta thudng chia ching thanh nhiéu quan hé nho hon
goi 1a cac manh {fragment) va chinh cic manh s& duge phan tdn tiép. Vi vay
hoat dong phan tdn gom ¢ hai budc :

- Phdn mdnh (fragmentation).

- Cdp phdt (allocation) cde mdnh cho cde vi tri |
4.1, KHAINIEM VE PHAN TAN DU LIEU

Trong mang mdy tinh né1 chung dir ligu phai phdn manh. Tai sac phai
lam nhut vay?

Tap cdc cau hoi dudi day s€ bao quat toan bo van dé cha phan manh.

* Tai sao lai cin phai phan manh?

* LAm (h€ ndo dé thuc hién phin manh?

* Phan manh nén thue hi¢n dén mitc do nao?
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* €6 cdch gl ki€m tra tinh ding din cta viec phan manh nay hay
khéng?

* Chung ta s€ cdp phat nhur thé nio (rén mang khi di phin thanh cdc
manh ?

* Nhimng thong tin ndo s& can thict cho viée phan manh va cap phat?
4.1.1, CAC LY DO PHAN MANH

TruGe tién viéc phan tin ( hoac phan ménh ) duoc thure hién dua trén
0 50 cdp phidt cde 13p tin cho cdc niit trén mot mang mdy tinh. Su thuc la
trén mgt mang mdy tinh dién rong, méi nit & mot vi tri khac nhau nén
CSDL khong thé dé tap trung ma phai phan tdn trén cic ndt cia mang,

Hon nita mot quan hé khong phai 1a mot don vi truy xudt dir ligu to1.
Thi du néu cdc tng dung duge thyc hién trén mot phan cba quan hé¢ ma
quan hé d6 lai ndm tai nhimg vi tri khdc nhau thi cé thé gy ra nhimg truy
xudt thira v hon thé€ viéc nhan ban ( sao) cdc quan hé 1am tén khong gian
nthd,

Ngoai ra vi¢c phén ra mot quan hé thanh nhiéu manh, méi manh duge
xir 1y nhur mot don vi, s& cho phép thuc hién nhiéu giao dich dong thoi. Vay
viéc phiin manh cdc quan hé s& cho phép thiee hién song song mor tip cdu
vdi 1in bing cdch chia né thinh mot tap cdc cau vin tin con hoat tdc trén cic
manh. Vi thé'viéc phan mdnh sé lam tdng mitc do hoat dong dong thoi (song
song) va nhut thé lam tang luu lugng hoat dong cua hé théng.

Tuy nhién chiing ta ciing s& gap nhimg ric r6i clia viéc phan manh, vi
du né€u cic dng dung c6 nhitng "xung dot" s& ngin cin hodc gay khé khin

cho viéc truy xudt dit ligu. Phan ra thanh cdc manh néi chung Jam tang chi
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phi trong viéc truy xuat dit liéu. Mot vin dé nita lién quan dén viéc kiém sodt
dit liéu ngit nghia (semantic data control), ddc biét la van dé kiém tra tinh

toan ven dir liéu.
4.1.2.CAC KIEU PHAN MANH

Thé hién cia céc quan hé chinh la cdc bang, vi the van dé 1a tim nhimg
céach khic nhau dé chia mot bang thanh nhiéu bang nhd hon. R6 rang c6 hai
phuong phap khdc nhau : Chia bang theo chiéu doc va chia bang theo chiéu
ngang. Chia doc ta dugc cdc quan hé con ma mdi quan hé chita mot tap con
céc thudc tinh (cdc cot) ciia quan hé goc- goi 1a phdn manh doc. Chia ngang
mét quan hé ta duge cdc quan hé con ma mdi quan hé chita mot s bo cua
quan hé gdc- goi la phdn mdnh ngang.

Ngoai ra con ¢6 mot kha nang hon hop, d6 la phan manh két hop hai
cdch ngang va doc. Tat nhién qué trinh phan manh gin lién vdi van dé cap
phét va bai todn cu thé, vi vay nhimg vin dé chiing ta ban luan dudi day chi
¢6 tinh chat minh hoa cho mot cdch phan manh. Cin luu y mot diéu quan
trong trong phin niy 1a hién tai ching ta chua c6 mot thuét to4dn téng quit

t6i wru cho bai todn phan manh 1éng quét va cap phat di ligu trén mang.

Thidu4.l:

Trong thi du ndy ching ta sir dung mot CSDL cua mot cong ty may
tinh thuc hién cdc dy 4n phan mém goém cdc quan hé PROJ(du dn),
EMP(nhan vién), ASG(irach nhiém) va bang luong PAY.

Cu thé quan hé PROJ(PNO,PNAME,BUDGET,LOC) ¢6 céc thude
tinh : PNO, PNAME, BUDGET, LOC d€ chi m4, tén, kinh phi va vi tri cha
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du dn. Quan hé nhan vién EMP(ENO,ENAME.TITLE) ¢6 cic thudce tinh
md, tén, chic vu cia nhan vién. Quan hé ASG(ENO,PNO.RESP,DUR) ¢6

cdc thudc tinh mad nhan vién, md du 4n nhan vién tham gia, trdch nhiém

nhin vién trong dur an, thoi gian tham gia du dn cta nhan vién ( Xem hinh

4.1). Hinh 4.2 trinh bay quan hé coa hinh 4.1 dugc chia ngang thanh haj

quan hé. Quan h¢ con PROJ, chifa cic théng tin vé cdc du 4n ¢ ngéan sdch

dudGi 200.000 do la con quan hé con PROJ, huu cdc thang tin vé cdc du dn ¢6
ngin sach 16n hon 200.000d6 la.

EMP ASG
ENO | ENAME TITLE ENO | PNO RESP | DUR

El Pl Manager i2
El J. Doe Elect. Eng. E2 Pl Analyst 24
E2 | M. Smith Syst. Anal E2 P2 Analyst 6
E3 A. Lee Mech. Eng. E3 P3 Consultant 10
E4 J. Miler | Programmer E3 P4 Engineer 48
ES B. Casey Syst, Anal E4 P2 Programmer 18
E6 L. Chu Elect. Eng ES P2 Manager 24
E7 R. David | Mech. Eng. E6 P4 Manager 48
ES8 J. Jones Syst. Anal. E7 P3 Engincer 36

E8 P3 Manager 40
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PROJ PAY
PNO PNAME BUDGET LOC TITLE SAL
Instrumentation
P1 150000 Montreal Elect. Eng 40000
Database
P2 135000 | New york Syst. Anal 34000
Develop _
P3 250000 New york Mech. Eng 27000
CAD/CAM _
P4 _ 310000 Paris Programmer | 24000
Maintenance
J

Hinh 4.1 CSDL cua coéng ty mdy tinh

PROJ |
PNO PNAME GUDGET LOC
Pl Intrumentation 150000 Montreal

P2 Database Develop 135000 New York

PROIJ,
PNO PNAME GUDGET LOC |
P3 CAD/CAM 250000 New York
P4 Maintenance 310000 Paris

Hinh 4.2 Thi du vé phan méanh ngang

Chi y ring trong hinh 4.1 ta ¢6 bon quan h¢ : nhan vién EMP véi tap thude
tinh (ENO, ENAME, TITLE), ASG vdt tap thudc tinh (ENO, PNO, RESP;
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DUR), PROJ véi tap thudc tinh (PNO, PNAME, BUDGET, LOC), PAY véi
tap thudc tinh (TITLE, SAL).

Thidu 4.2:

Hinh 4.3 trinh bay quan hé PROJ ciia Hinh 4.1 dugc phan manh doc
thanh hai quan hé con, PROJ, va PROI,. PROJ, chi chita théng tin vé ngan
sdch cdc du dn cdn PROJ, chia tén va vitri dy én. Diéu quan trong cin chu

¥ lakhéa chia quan h¢ (PNO) c¢6 mat trong ¢4 hai manh.

PROJ, PROJ,

PNO | BUDGET PNO PNAME LOC
P1 150000 P1 Instrumentation Montreal
P2 135000 P2 Database Develop | NewYork
P3 250000 P3 CAD/CAM NewYork
P4 310000 | P4 Maintenance Paris

Hinh 4.3 Thi du vé phan manh doc

Di nhién viec phan ménh c6 thé 16ng ghép v6i nhau. Néu c6 16ng cic
loai phan mdnh khidc nhau, ching ta thu duge mot phan manh hén hop
(hybrid fragmentation). Trong thuc t& ¢6 rét nhiéu phan manh thudc loai hdn

hop.
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4.1.3.MUC PO PHAN MANH

Phan manh CSDL dén mifc d6 nio 1a mot quy€t dinh rat quan trong,
¢6 Anh hudng dén hi¢u nang thye hi¢n van tin, Mitc 46 phan manh ¢6 the Ia
tir thdi cuc khong phan thanh manh ndo dén thai cyc phan manh thanh timg
bo (trudng hop phan manh ngang) hodc thanh timg thudc tinh {(trudng hop
phan manh doc).

Ching ta s& néi dén "Cic tde dung phu" cua cdc don vi phan manh
qu4 1dn va qué nhd. Viy dicu ching ta cdn I tim ra diwge mét mitce do phdn
mdnh thich hop. Mot mite do nhu th€ chi duge dinh nghia véi cic dng dung
cu thé trén CSDL. Van dé (a s& thuc hién nhu th€ nao? N6i chung, cdc ting
dung cin duge dac trung qua mot 56 tham s6. Theo gid tri cua nhiing tham
s6 nly ma chiing ta ¢6 thé x&¢ dinh dugc timg méanh. Dé minh hoa cho phin
nay ta s& xét mot phuong phdp phan manh theo ty luc (affinity) cua céc

thuoc tinh trong phan ti€p theo.

4.1.4.QUY TAC PHAN MANH DUNG DAN

Chung ta s& tuan thil ba quy (ac trong khi phan manh ma ching bdo
dam ring CSDL s& khong c6 thay doi nao vé ngit nghia kht phan manh.

\- Tinh ddy dii (completeness). Néu mot quan hé R dugc phan rd
thanh cdc manh R1, R2, ... Rn, thi méi muc dif liéu ¢6 trong R phai ¢6 mat
trong mot hodic nhiéu manh R,

2. Tinh tGi thiét dutge (reconstruction). NEu mot quan he R duac
phan rd thanh cdc manh P, = {Ry, Ry, sy R, }thi cén phai dinh nghia mot

to4n tir ® tdi thiét quan hé goc R sao cho:
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R= ® R, VR, € P,
todn tr @ thay doi tiy theo timg loai phian manh; tuy nhién diéu quan trong
la phai xdc dinh dugc né. Thong thudng khi phan manh ngang thi © la phép
hop con trong phan méanh doc © 1 phép néi.

3. Tinh tdch bigt (disjointness). Néu quan hé R duge phan ri ngang
thanh cac manh R|, R,, ... R, v muc dir liéu t, nam trong manh R,, thi nd
s€ khong nam trong mot manh R, khdc (k = j). Tiéu chuin nay bio dam
rang cdc manh ngang s& tdch biét (rdi nhau). Néu quan hé duoc phan ri doc,
cde thudc tinh khéa chinh phai duoc 1ap fai trong méi mdnh. Vi thé trong
truong hop phan manh doc, tinh tich biét chi dugc dinh nghia trén céc

truong khong phai l1a khéa chinh clia mot quan he,
4.1.5,CAC KIEU CAP PHAT

Gid st ring CSDL d3d duge phan manh thich hgp va can phai quyét
dinh cap phdt cdc manh cho cic vi tri trén mang. Khi dir liéu duge cap phat,
né c6 thé duge nhdn bdn hoac chi duy tri mét bdn duy nhdt.

Ly do can phii nhan ban la nhim bao dam duge do tin cay va hiéu qua
cho cdc cau vin tin chi doc. Néu ¢6 nhiéu ban sao cha mot muc dit liéu thi
chiing ta van cé co hdi truy xudt duge dif tiéu d6 ngay ca khi hé thdng xdy ra
su ¢0. Hon nita cdc cau vdn tin chi doc truy xuat dén cing mot muc dit lidu
¢6 thé cho thuc hién song song bdi vi cdc bdn sao ¢6 mit tai nhiéu vi tri.
Ngugce fai cau van tin cap nhat cé thé gay ra nhiéu ric rai bdi vi hé thong
phai bao dam rang tat ca cdc bdn sao phai duge cap nhat chinh xdc. Vi vay
quyét dinh nhan ban cén phai duge can nhic va phu thuoe vao ty 1€ gitta cdc

cau vin tin chi doc va cdc cau van tin cap nhat. Quyét dinh nay hdu nhu déu
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¢6 anh hudng dén tit ca cic thudt todn cva DBMS phan tdn va cic chitc ning

ki€ém soat khac.
4.1.6.CAC YEU CXU THONG TIN

Mot diéu can lvu ¥ trong vice thiét k€ phan tdn 1a quéd nhiéu yéu 3 ¢d
anh hudng dén mot thiét k& 161 vu. T6 chitc logic cua CSDL, vi tri cdc Ung
dung, dac tinh truy xudt clia cdc img dung dén CSDL, va cdc dic tinh clia h¢
théng may tinh tai moi vi tri déu ¢é anh hudng dén cdg quyct dinh phan tan.

Piéu ndy khién cho viéc dién dat bai todn phan tin tré nén hét sic phic tap.

Cde thong tin can cho thiét ké' phan tén 6 the phan chia thanh bon loai:
- Thong tin CSDL, day 1a tap cdc quan hé dir héu.

- Thong tin tng dung, day 14 tap cdc cdu vin tin trén cac quan he,

- Thong tin vé mang

- Thong tin vé hé thdng may tinh.
4.2. PHAN MANH NGANG

Trong phdn niy ching ta s& ban dén cdc khdi niém lién quan dén
phan manh ngang (phan tdn ngang). C6 hai chién lugc phan manh ngang co
ban :

- Phdn mdnh ngang ngiyén thiy.

- Phdn mdnh ngang dan xudt.

Phan manh ngang nguyén thiy (primary horizontal fragmentation) cta

mot quan hé duge thuc hién dya trén céc vi tir duge dinh nghia trén quan hé
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d6. Nguoc lai phan manh ngang dén xudt (derived horizontal fragmentation)
12 phan manh mot quan he dira vao cic vi tr duge dinh nghia trén mét quan
hé khac.

4.2.1. HAI KIEU PHAN MANH NGANG

Nhu da gidi thich & phan trén, phan manh ngang chia mot quan hé r
theo céc bo. Vi vay moéi mdnh 1a mot tap con cdc bo t cia quan hé r,

Phdn mdnh ngang nguyén thiiy (primary horizontal fragmentation) clia
mot quan h¢ dugc thye hién dua trén cdc vi tr duge dinh nghia trén quan hé
d6. Nguoe lai phdn mdanh ngang ddn xudt (derived horizontal fragmentation)
1a phan manh mot quan hé dua vio cdc vi tir duge dinh nghia trén mot quan
h¢ khdc. Nhu vay trong phan manh ngang rdp cdc vi fir dong vai trd quan
trong.

Trong phin nily s& xem xét cdc thuat todn thuc hién cdc ki€u phan
manh ngang. Trudc tién ﬁhﬁng ta néu céc thong tin can thi€t dé thuc hién

phén manh ngang,

4.2.2.YEU CAU THONG TIN CUA PHAN MANH NGANG

4.2.2.1 Théng tin vé cd s dirliéu

Thong tin vé CSDL mudn néi dén 1A luge d6 toan cuc vi quan hé géc, cdc
quan hé con. Trong ngit cinh nay, ching ta cén bigt duge cic quan he s& két
lai v6i nhau bing phép néi hay phép tinh khic. Véi muc dich phan manh
dan xuat, cdc vi tir duge dinh nghia trén quan hé khéc. DE xdc dinh “quan hé

khdc™ ta thudng ding mé hinh thyc thé - lien hé (entity - relationship
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model), vi trong mo hinh nay cic moi lién h¢ dugce bi€u dién biang cic
dudng noi cé hudng (cdc cung) gilta cic quan h¢ ¢6 lién h¢ vdi nhau qua

mot ndi .

Thidu4.3:

Hinh 4.4 trinh bay mot cdch biéu dién cdc dudng noi gilfa céc quan he.
Cht ¥ riing hudng ciia dudng ndi cho biét mdi lién h¢ mot - nhiéu. Chang
han v6i mdi chifc vu (title) ¢ nhiéu nhan vién git chic vu do, vi thé ching
ta vé mot dudng ndi tir quan hé PAY huéng dén EMP. Dong thti moi lién
hé nhiéu - nhiéu giita EMP va PROJ dugc bi€u dién bang hai dudng ndi dén
quan hé ASG.

PAY
TITLE,SAL
I“l
EMP PROJ
ENO ENAME, TITLE PNOQ, PNAME, BUDGET, LOC

L 3
ASG

ENQ, PNO, RESP, DUR

Hinh 4.4 Biéu dién m&i lién hé gilta cdc quan hé nhd cdc duong nor.
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Quan hé¢ ndm tai ddu (khong mii ten ) cla dudng ndi duge goi 1A chil
nhan (owner) ctia dudng ndi va quan hé tai cusi dudng noi (phia mii tén)
goi la thanh vién (member). Mot s6 thuit ngit dugc sir dung thong dung
trong mo hinh mang la quan hé ngudn (source relation) cho chi nhan va
quan h¢ dich (target relation) cho thanh vién. Ching ta hay dinh nghia hai
ham : owner va member, ching s& trd vé quan hé thanh vién hodc quan hé

chu nhan clta dudng néi.

Thidu 4.4:

Cho duding néi L, cda hinh 4.4, cac ham owner vi member cd cic gia
tri sau :

owner{(L,) = PAY

member (L,) = EMP

Thong tin dinh lugng cin c6 vé CSDL 1a luc luong (cardinality) cia

moi quan hé R, d6 1a s6 bo ¢6 trong R, dugc ky hiéu 1a card (R)
4.2.2.2 Thdng tin vé ing dung

D€ phan tédn ngoai thong tin dinh lugng Card(R) ta con cén théng tin
dinh tinh co ban gom cdc vi tit duoc ding trong cic cau van tin. Lugng
thong tin nay phu thugc bai todn cu thé.

Néu khong thé phan tich duge hét tat ca cic ung dung dé xac dinh
nhitng vi tir nay thi it nhat ciing phai nghién cttu duge cdc tng dung "quan

trong” nhdt,
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Viy chidng ta phai tim cdch xdc dinh cdc vi nr don gidn (simple
predicate). Cho huge dé quan hé R (A}, A,, ... A)), trong d6 mdi A, la mot
thude tinh ¢é mién tri D(A,) ( hay D).

Mot vi tir don gian P duge dinh nghia trén R ¢6 dang:

P: A B Value

Trong d6 6 e {=, <. #,<,>, 2}, A la mot thudc tinh va Value
D(A).

Nhu vay cho trude Tuge d6 R, néu cde mién tri D; hitu han chiing ta
¢6 thé xdc dinh dugc tap tat ca cdc vi tir don gidn Prtrén R.

VayPr= { P: A, 6 Valuc }. Tuy nhién trong thyc t¢ ta chi cdn

nhimg tap con thuc sy cua Pr.

Thi du 4.5:
Cho quan hé PROJ cua hinh 4.1
P PNAME = "Maintenance”
P, BUDGET < 200000
la cdc vi tir don gian..

Hay ta cé quan hér

A B C D

1 2 3 4

I 3 2 5

0 ! i 0
Khidé P,: A=0
P,: B<2

P,: C # 3 lanhing vi tir don gian trén R,
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Trong cdc bai todn thyc t€ cic cau van tin thudng chia nhiéu vi tlr phuc tap
hom, 14 t0 hop cia cdc vi tir don gian, Thi du vi nr hoi so edp (conjunction)
clia cdc v tit don gian. B6i vi chiing ta luon ¢6 thé bign déi mét bidu thiic
boole thanh dang chuin hoi (conjuntive normal form), nén ta chi sir dung vi
tir hoi so cap trong céc thao luan vé sau.

Cho mét tap Pr= {p,, p,, ... .p,} la tdp cdc vi tir don gian trén R.

Téap cde vi tr héi so cdp M = {m,. m,, . .. m,} duoc dinh nghia 12

m= A p, véil<ik<m.

Trong dé p'y = p, hodc p’y, = — p,( v6i — p, 12 phi dinh ctia p,).

Vi the méi vi tir don gian ¢6 thé xuét hicn trong vi tiy hoi so cip dudi
dang tu nhién hodc dang phi dinh.

Mot di€m quan trong cén luu y & day la phép Iy phi dinh khong
phai ltic nio cting thuc hién duoc. Thi du xét hai vi tir don gian.

Can-dudi < A; A< Can-trén.

Tire 1a thugc tinh A ¢6 mién tri ndm trong can dudi vi can trén, khi
dé phan bl coa ching Ia

— (Can - dudi < A) |

(A <Can - trén) khong xdc dinh duoc. Gid tri ca A trong cic phil
dinh nay di ra khoi mién tri clia A.

hodc hai vi tit don gidn trén c6 thé duge viét lai [a

(Can - dudi € A < Can - trén)

Véi phan bi la -

~ (Can - dudi < A < Can - trén) khong dinh nghia duge. Vi vay khi

nghién ciru nhimg van dé ndy ta chi xem xét cdc vi tit dang thitc don gidn.

12. NMCS-A
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Thidu4.6:

Xét quan hé PAY cta hinh 4.1. Dudi day 1a mot s6 vi tu don gian ¢
thé dinh nghia dugc trén PAY.

P,:  TITLE = "Elect. Eng"

P,:  TITLE = "Programmecr"

P,:  SAL < 30000

P, SAL > 30000

Va mot s6 céic vi tit hoi so cap duge dinh nghia dya trén cdc vi tir don
gian nay.

m, : TITLE = "Elect.Eng" A SAL < 30000

m,: TITLE = "Elect.Eng" A SAL > 30000

m,: —(TITLE = "Elect.Eng" ) SAL < 30000

m,:  ~TITLE = "Elect.Eng" )A SAL > 30000 |

ms ° TITLE = "Programmer” A SAL < 30000

m, : TITLE ="Programmer” A SAL > 30000

Vay 6 hai diéu cin chd y: Thit nhat, nhu ta da thdy, khong phai tat
ca céc vi tir hoi so cdp déu ¢é thé dinh nghia dugc.

Thi hai, mot s6 trong chdng ¢6 thé vé nghia déi véi ngit nghia cla
quan h¢ PAY. Ngoai ra cdn chi ¥ ring m, ¢6 thé dugce viét lai nhu sau :

m,: TITLE = "Elect. Eng" A SAL < 30000

Theo nhifng thong tin dinh tinh vé cic {ing dung, ching ta can biét
hai tap dir liéu.
I. D6 tuyén hoi so cap (minterm selectivity): s6 lugng cdc bo clia

quan hé s& dugc truy xudt boi cau vén tin duge dac ta theo mot vi tir hoi so

12. NMCS-B
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cdp da cho. Chang han do tuyén cua m, trong Thi du 4.6 14 zero bdi vi khong
cé bo nao trong PAY thod vi tir nay. Do wyén cham, 1a 1. Ky hiéu dé tuyén
cua mot hoi so ¢ap m; 1a sel (m).

2. Tan s6 truy xudt (access frequency) va trong mdt s tridng hop 12
sO truy xudt. Néu Q = {q,, qp . . ., g, la tap cic cau van tin, acc (q) biéu thi
cho $6 truy xudt clia q ; trong mét khoang thai gian di cho, hoac trong quan
he cy thé. Ta s& xem xét van dé nay trong mot bai todn cu thé sau.

Chu ¥ ring méi héi so cdp 1d mot cau van tin. Ky hiéu tdn s6 truy

xudt cua mot hoi so cap 1a acc(m,).
4.2.3, PHAN MANH NGANG NGUYEN THUY

Trude khi trinh bay thuat todn hinh théc cho phan manh ngang,
ching ta s& thao ludn mét cdch truc quan vé qud trinh phan ménh cho ci
phan manh ngang nguyén thily va phan ménh ngang dn xuat. Phan manh
ngang nguyén thuy duge dinh nghia bang mot phép todn chon trén cdc quan
h¢ cha nhan cua mot luge d6 CSDL. Vi thé cho biét quan hé R, cdc manh
ngang cua R 1 cdc R, va R, = R(E), 1<i=<z

Trong d6 E, [ cong thic chon (hoi so cdp ) duge sir dung dé ¢6 dudc
manh R;. Chd y rang néu E; ¢6 dang chuan hoi, né la mot vi tir hoi so cap

(m;). R, [a cdc bo cha R thoa min E,

Thidud.7:
Phan ra quan h¢ PROJ thanh cdc manh ngang PROJ,va PROJ, trong
thi du 4.1 duge dinh nghia nhu sau:
PROJ,= PROJ(BUDGET < 200000 )
PROJ,= PROJ(BUDGET > 200000 )
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Thi du 4.8:

Xét quan hé PROJ cia Hinh 4.1.

Chiing ta cé thé dinh nghia cdc manh ngang sau day dua vao vi tri du

an. Cac manh thu duoc, duoce trinh bay trong Hinh 4.5.

PROJ,= PROJ( LOC = "Montreal" )

PROJ,= PROJ(LOC = "New York")

PROJ,= PROJ(LOC = "Pari")

PROYJ,
i PNO !| PNAME BUDGET LOC \
k P, || Instrumentation 150000 Montreal \
PROJ, |
\ PNO PNAME BUDGET ‘ LOC
0pP2 Database Develop 135000 New York
\ P3 CAD/CAM 250000 New York
PROJ,
PNO \ PNAME BUDGET LOC
P4 ‘ Maintenance 310000 Paris

Hinh 4.5 Phan manh ngang nguyén thily cho quan h¢ PROJ

Bay gidf chiing ta c6 thé dinh nghia mot ménh ngang chat ché va rd

rang hon.
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Mot mdnh ngang R, ciia quan hé R 6 chita 1dt cé cde bé R thod vi 1 hoi
SO cdp n,.

V1 vy cho mot tap cdc vi tit hoi so cip M, s6 lugng cdc manh ngang
ciing bang s6 lugng céc vi tir hoi so cdp (14t nhién mot manh ngang c6 thé
rong néu vi tr khong truy xuat dén bo nao cia quan hé, cdc manh ngang cé
thé bang nhau néu hai vi tir tuong duong). Tap cdc manh ngang nay ciing
thudng duge g0i 12 1ap cdc ménh hoi so cdp (minterm fragent).

Nhu dé thdo luin & phdn trude, rd rang 1a viée dinh nghia cdc manh
ngang phy thudce vao cdc vi tir héi so cap. Vi thé bude diu tien cla moi thuat
todn phan manh 1a phai xdc dinh tap céc vi tir don gian s& tao ra cic vi tir hoi
so cdp. Tap vi tir ndy néi chung phu thudc muc tiéu va yéu cdu cha bai todn.

Mot khdi ni¢ém quan trong ciia cdc vi tit don gian 13 tinh ddy di
(completeness) va tinh cite tidu (minimality) cha tap cée vi tiv.

Tap cac vi wr don gian Pr duoc goi la ddy dii néu va chi néu xde sudt
ciia moi bg ciia R (hodc ciia cde mdnh Ri) dugce truy xudt béi cdc p ctia Pr

déu bdng nhau.

Thidu4.9:

Xét phan manh quan h¢ PROJ dugc dua ra trong thi du 4.5. Néu tap
ting dung Pr = {LOC = "Montreal”", LOC = "New York", LOC = "Paris",

BUDGET < 200000 thi Pr khong ddy ¢ vi c6 mot s6 bd cta PROJ
khong duoc truy xudt béi vi tir BUDGET < 200000. D€ cho tap vi tir day du,
ching ta cdn phai théem vi tir BUDGET > 200000 vio Pr. Vay

Pr = {LOC = "Montreal", LOC = "New York", LOC = "Paris",
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BUDGET < 200000, BUDGET > 200000} 1a ddy du bdi vi mdi bo
duge truy xuit bdi diing 2 vj tit p cba Pr. Tt nhién néu ta b6t di mot vi tir bit
ky trong Pr thi tap cdn lai khong day du.

Ly do cdn phai bao dam tinh ddy dii 1a vi cdc manh thu duge theo tap
vi tir ddy d0 s& nhit quén vé mat logic do tét ci ching déu thoa vi ir hoi so
cap. Chiing ciing déng nhat va ddy di vé mit thong ké theo cich ma g
dung truy xudt ching.

Vi thé chiing ta s& diing mot tap hop gom céc vi tir day do 1am co s0
ctia phan méanh ngang nguyén thay.

Dac tinh thif hai cla tap céc vi tir 13 tinh cyc tiéu. Day la mét dac
tfnh cam tinh. Vi tir don gian phai ¢6 lién déi (relevant) trong viéc Xac dinh
mot phan manh. Mot vi tir ma khong tham gia vao mot phan mainh nao thi ¢o
thé coi vi tir 46 13 thita. Néu 1dt cd cdc vi ti cua 1dp Pr déu co lién doi va

khong 6 cdc vi nx twong dwong thi Prla cuc tiéh.

Thidu4.10:

Tap Pr duge dinh nghia trong thi du 4.9 1a day du va cuc tiéu, Tuy
nhién néu ching ta thém vi tu

PNAME = “Instrumentation” vao Pr, tap két qua s& khong

con cuc tiéu béi vi vi tir mdi thém vao khong ¢6 lién déi img véi Pr. Vi tir
méi them vao khong chia thém manh nao trong cdc manh da dugc tao ra.

Ching ta cdn luu ¥ khai niém ddy db gin chat v6i muc tiéu cia bai
todn. S8 cac vi tir phii ddy dii theo yéu cdu clia bai todn ching ta méi thuc
hién duoc nhitng van dé dat ra. Khdi niém cyc tiéu lien quan dén van dé (Gi
wu clia bd nhd, t8i wu clia céc thao téc trén tap cdc cdu van tin. Vay khi cho

trudc mot tap cdc vi tir Pr, dé xét tinh cuc tiéu ching ta ¢6 thé kiém tra hang
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cdch viit bo nhimg vi tir thita dé ¢ tap vi tir Pr’ 1a cue tidu va 14t nhién Pr’
cling la tap day du doi véi Pr. Sau day 1a mot thi du vé viéc tim mot tap vi tir
ddy di va cuc tiéu Pr” tir tap Pr. Thuat toan nay goi 1 thuat todn COM-MIN.,
Ta tam quy udc :
Quy tac 1 : Quy tac co ban vé tinh diy dii va cuc tiéu cha Prla mot
quan hé hodc mét manh duge phan hoach "thanh it nhat hai phin boi méi vi

{rcha Pr’ ",

Thudt toan 4.1  COM - MIN

Input R : quan h¢ ; Pr: tap cdc vi tir don gian ;
Output  Pr': Tap cdc vi tr don gian ddy di va cuc tidu;
declare

F - tap cdc manh hoi so cip;

Begin
Pr= Q); F= @;
For each vitirp € Pr if p phan hoach R theo Quy tic 1
then
Begin
Pri= Prup;
Pr:= Pr-P;
F:= Fuf;

{f 1a manh hoi so ¢ip theo p}
End; {chiing ta d chuyén céc vj tir ¢6 phan manh R vao Pr};

Repeat
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begin

For each p € Pr if p phan hoach mét manh f, cta Pr'
theo quy téc 1 then

Pr:= Prup;
Pr:= Pr—p;
F:= Fuf
End;

Until Pr’ ddy d0 {khong cdn p nao phan manh f, cta Pr’ §;

Foreach p < Pr', if 3 p’ ma p <=>p’ then

begin
Pry= Pr’—p;
F:= F-f

end {da kiém tra tinh cuc tiéu};
end. (COM- MIN)

Thuat todn bit ddu bang cdch tim tat ca cdc vi tir ¢6 lien d6i va phan
hoach quan hé di cho. Vong lap repeat-until thém cac vi tir ¢6 phan hoach
cdc manh vao tap niy, bao dam tinh ddy di clia Pr’. Poan cudi ki€ém tra lai
tinh cuc tiéu cha Pr'.Vi thé cudi cling ta cé tap Pr' 1 cye tidu va ddy du. Céc
ban cdn lru ¥ ring thuc chdt cla thuat todn COM-MIN 4n chita Pr da ddy
di. Boi vi néu chiing ta c6 tap Pr tuy tién vi du né chi chia mot vi tr A=
value thi i{hﬁng viéc gi phai ban luin ti€p ma qguan h¢ gdc duge phan lam hai
manh mot manh R, thod A = value va manh cdn lai la quan h¢ R- R .

Budc thit hai clia thiel k€ phan manh ngang nguyén thity 1a suy dn
ra tap céc vi tir hoi so cip c6 thé duge dinh nghia trén céc vi tir trong tap Pr.
Cic vi tir hoi so cdp nay xdc dinh cdc méanh "ing cir vién" cho budc cap

phat.
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Budc thit ba cla qua trinh thiét k& 1a loai bd mot s6 manh vo nghia.
Diéu nay duge thuc hién bing cach xdc dinh nhiing vi tir mau thuén véi tap
cdc phép kéo theo (implication) 1. Chéng han, néu Pr = ( P,, P,), trong dé

P,:A = value _1

P, A

i

value 2

va mién bién thién cha A fa {valuc _1, value _2}, 15 rang I chita hai
phép kéo theo vdi khing dinh

i, : (A=value _1) = ~(A =value _2)

i:”(A=value _1) = (A =value _2)

Bon vi tir hoi so c&p sau day duoe dinh_nghia theo Pr’

m, : (A =value _1) A (A =value _2)

m, : (A =value _1) A —~(A=value _2)

m;: (A = value _1) A (A =value _2)

m, .~ (A =value _1) A —~(A =value _2)

Trong trudng hop nay cdc vi tir hoi so cap m, v m, mau thuin vdi
cac phép kéo theo I va vi thé bi loai ra khoi M

Thuat todn phan ménh ngang nguyén thily duge trinh bay trong thuat
todn 4.2 duoc goi 1a thuat todn PHORIZONTAL .

Thudt todn 4.2  PHORIZONTAL
Input : R : quan hé; Pr : Tap céc vi tir don gidn ;
Output : M : Tép cdc vi tir hoi so cép ;
begin
Pr' .= COM _ MIN (R, Pr);
Xdc dinh tap M cdc vi tir hoi so cap ;

Xac dinh tap 1 cic phép kéo theo giita cdc P, € Pr';
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for each m, € M if m, mau thuin véi I then
M= M -m;
end (PHORIZONTAL)

Thidu4.11:

Bay gi&r chiing ta hily xét thiét k€ cha luge do CSDL duge cho trong
hinh 4.4. Diéu ddu tién cin chd ¥ 13 ¢6 hai quan h¢ cdn phai phan manh
ngang nguyén thiy : quan hé¢ PAY va PROJ.

Gia sir ring chi ¢6 mot Gng dung truy xuat PAY. Ung dung nay kiém
tra thong tin luong vA xdc dinh s& luong s& tang. Gia sit rang cdc mau tin
nhan vién duge quin 1y & hai noi, mot noi xUr 1y cic miu tin c6 luong thép
hon hay bang 30.000 do la vh mot noi khdc x{r [y cdc mau tin cua nhimg
nhan vién ¢6 luong cao hon 30.000 do fa. Vi the cau van tin duge duara 9 ca
hai noi.

Tap vi tir don gian duge sir dung d€ phan hoach quan h¢ PAY la

P: SAL < 30000

P,: SAL > 30000

Vi viy cho ra tap cdc vi tir don gian khoi dau la Pr = (P, P,). Ap
dung thuat toin COM _ MIN véii = I lam gid tri khoi dau sinh ra Pr' = (P)).
Day i tap ddy da va cyc tiéu vi P, khong phan hoach f; (1a manh hoi so cAp
duoc tao ra tng véi P,) theo quy tac 1. Ta co thé tao ra cdc vi tir hoi so cdp
sau day lam cdc phan tlr ciia M.

m, : (SAL < 30000)

m,: — (SAL < 30000)=SAL > 30000
Sau do chiing ta dinh nghia hai manh F, = (PAY,, PAY,) theo M (Hinh 4.6)
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PAY, PAY2
{ TITLE SAL TITLE SAL
Mech. Eng. 27000 Elect.Eng. 40000
Programmer 24000 Syst.Anal. 34000

Hinh 4.6 Phan manh ngang cho quan hé PAY

X¢t quan h¢ PROJ. Gid str ring ¢6 hai ting dung, tng dung ddu tién

dugc dua ra tai ba vi tri va cin tim tén vi ngan sdch cha céc dy 4n khi cho

bi€t vi tri. Theo ky phdp SQL cau vdn tin duge viét la:

SELECT PNAME, BUDGET

FROM PROJ
WHERE LOC = Value

D61 véi (ing dung nay, céc vi tir don gidn cé thé duoc dung 1a:

P, LOC =
P,: LOC =
P, LOC =

"Montreal”

"New York"

"Paris"

Ung dung thir hai dugc dua ra tai hai vi trf v phai do Ban diéu hinh du

an dua ra. Nhitmg du dn c6 ngan sach dudi 200,000 46 la duge quén Iy tai mot

v1 tri, con nhimg dy dn ¢é ngdn sich 16n han dugc quan 1y tai vi tri thit hai. Vi

th€ cdc vi tr don gian phéi dugce sir dung dé phan manh theo img dung thi hai

la:

P, : BUDGET < 200000
P, : BUDGET > 200000
Néu kiém tra bing thudt todin COM _ MIN, tap Pr' = (P, P, P,, P,,

PJ) 16 rang 1a ddy du va cuc tiéu.
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Dua trén Pr' chiing ta ¢6 thé dinh nghia sdu vi tlr hoi so cdp sau day
tao ra M:

m, : (LOC = "Montreal”) ~ (BUDGET < 200000)

m,. (LOC = "Montreal”) A (BUDGET > 200300)

m, : (LOC = "New York"} A (BUDGET < 200000}

m, : {LOC = "New York") A (BUDGET > 200000)

m; : (LOC = "Paris") A (BUDGET < 200000)

m; : (LOC = "Paris") ~(BUDGET > 200000)

Day khong phai 1a cdc vi tir hoi so c4p duy nhat c6 thé duge tao ra.
Chiing han van c6 thé dinh nghia céc vi tir

P AP, AP,AP, AP

Tuy nhién cdc phép kéo theo hién nhién la:

i - P, = =P, ~ P, ( —la déu phh dinh)

1 P, = “P AP
10 P, = -P, AP,
1, P, = —P;
is P; = —-P,
i,: P, = P,
;. P = P,

Cho phép loai bd nhitng vi tlr hoi so cdp nay va ching ta con lai m,
dén m,. Xem xét thé hién cia CSDL trong hinh 4.1, ching ta c6 thé chitng to
rang cdc phép kéo theo dudi day ding:

iy : (LOC = "Monireal”) = — (BUDGET > 200000)

iy : (LOC = "Paris") = —~ (BUDGET < 200000)
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i,y : ™ (LOC = "Montreal") = (BUDGET < 200000)

i, : = (LOC = "Paris") = (BUDGET > 200000)

Tuy nhién can nhé rang céc phép kéo theo phii duoc dinh nghia theo
ngit nghia cia CSDL, khong phai theo céc gid tri hién tai. Mot s6 manh duoc
dinh nghia theo M = (m,, . . . .. m,) c6 thé réng nhung ching vin 1 cdc
manh. Qua ngit nghia cua CSDL khong cé bing ching nao cho thdy ring
céc phép kéo theo tlr i, dén i,, 1a ding.

Két qud ctia phin manh ngang nguyén thity cho PROJ 1a tac ra sdu
ménh (PROJ,, PROJ,, PROJ,, PROJ,, PROJ;, PROJ,,) cita quan hé PROJ theo
cdc vi tr hoi so cdp M (hinh 4.7). Ching ta ciing cin chii ¥ riing ¢6 mot s6

manh réng (PROJ,, PROJ,, ) va vi thé khong duoc trinh bay trong hinh 4.7,

PROJ, . PROJ;
PNO PNAME BUDGET LOC | PNO PNAME I BUDGET LoC
P1 Instrumentation | 150000 | Montreal | P2 Database Develop'[ 135000 New Yark
PROJ, PROJ,
PNO PNAME BUDGET LGC | PNO PNAME BUDGET LoC
P3 CADICAM 250000 New York P4 Maintenance 31000 Paris

Hinh 4.7 Phan hoach ngang cho quan hé PROJ.
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4.2.4.PHAN MANH NGANG DAN XUAT

Phan méanh ngang din xudt duge dinh nghia trén mot quan hé thanh
vién clia mot dudng noi dua theo phép todn chon trén quan hé chi nhan cua
dudng ndi d6. Nhu thé néu cho trude mét dudng ndi L, trong d6 owner (L) =
S va member (L) = R, cdc minh ngang din xuit cia R duge dinh nghia la :

R, =R I><§, I<i<w

Trong d6 w 1a s6 lugng cdc manh duge dinh nghia trén R, va § =

S(Ei) v6i E, 1a cong thitc dinh nghia manh ngang nguyén thiay S,

Thidud.12:

Xét duong néi L, trong hinh 4.4, trong d6 owner (L) = PAY va member
(L,) = EMP. Th¢ thi chiing ta cé thé nhdm cdc k¥ su (engineer) thanh hai
nhém tiy theo lvong : Nhém c6 luong tir 30.000 d6 la tr& xuéng va nhém

lugng trén 30.000 do la. Hai manh EMP, va EMP, dugc dinh nghia nhu sau
EMP, =EMP |>< PAY,

EMP, =EMP [>< PAY,

Trong dé

PAY, = PAY(SAL < 30000)

PAY, = PAY(SAL > 30000 )

Két qua phan minh duge trinh bay trong hinh 4.8.
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EMP, EMP,
ENO |ENAME TITLE ENO | ENAME TITLE
E1l J.Doe Elcct.Eng.
E3 | Alee Mech. Eng. E2 | M.Smith | Syst. Anal.
E4 | J. Miller| Programmer E3 B. Casey | Syst. Anal.
D7 | R. David| Mech. Eng. E6 | L. Chu Elect. Eng.
E8 | J. Jones | Syst. Anal.

Hinh 4.8 Phin manh ngang din xuit ctia quan hé EMP.,

Muén thye hién phan manh ngang din xuat, ching ta cdn ba

nguyén li¢u (input) : tap cdc phin hoach cla quan hé chl nhan (chang han

PAY va PAY, trong thi du 4.12), quan hé thanh vién, va tap cdc vi tir ndi

nifa gita chi nhan va thanh vién (chang han EMP.TITLE = PAY.TITLE

trong thi du 4.12). Thudt todn phan manh khi dé hoan toan tam thudng, vi
thé ching ta khong trinh bay & day.

Ciing ¢6 mét vian dé phic tap cdn phai chd . Trong luge d6 CSDL,

ching ta hay gap nhi¢u dudng ndi dé€n mét quan hé R (thi dy nhu trong hinh

4.4, ASG c¢6 hai dudng n6i dén). Nhu the ¢ thé ¢6 nhiéu cdch phian manh

ngang dan xudt cho R. Quyét dinh chon cdch phan manh ndo can dua trén

hat tiéu chuan sau:

1- Phan mdnh ¢6 dic tinh néi t6t hon.

2- Phan manh duge si dung trong nhiéu ttng dung hon.

Tuy nhién, viéc dp dung cdc tiéu chuan trén con 1a mot van dé ric réi.
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Thidu 4.13:

Ching ta hdy tiép tuc vdi thiét k€ phan tdn cho CSDL da bt dau tir
Thi du 4.11. Ching ta di quyét dinh phan manh quan hé EMP theo phan
manh cua PAY (thi du 4.12). Bay gi® hiy xét ASG. Gia sif rang c6 hai tng
dung sau :

1. Ung dung thit nhit tim tén cdc k¥ su ¢6 lam viéc tai mot noi nao
d6. Ung dung ndy chay & cd ba tram va truy xudt cao hon cdc k¥ su cla céc
du 4n & nhimg vi tri khac.

2- Tai mbi tram quan 1y, noi quan Iy céc mau tin nhan vién, nguoi
diing mudn truy xuit dén cdc dy 4n dang dugc cic nhan vién nay thyc hi¢n
va cAn biét xem ho s¢ 1am viéc vdi du dn do trong bao lau,

tng dung thit nhat din dén viéc phan méanh ASG theo cdc manh
PROJ,, PROJ,, PROJ,, va PROJ,, cha PROJ da thu dugc trong thi du 4.11.
Can nhd lai rang

PROJ,= PROJLOC = "Montreal" A BUDGET < 200000 )
PROJ,= PROJ(LOC = "New York" A BUDGET < 200000 )
PROJ,= PROJ(LOC = "New York" A BUDGET > 200000 )
PROJ,= PROJLOC = "Paris" A BUDGET > 200000)

V1 thé phan ménh din xudl cta ASG theo PROJ,, PROJ;, PROJ,,
PROJ, duge dinh nghia nhu sau :

ASG, =  ASG I»< PROJ,
ASG, =  ASG I»< PROJ,
ASG, =  ASG I>< PROJ,

ASG, = ASG l»< PROIJ,
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Thé hién clia cic manh nay duoc trinh bay trong hinh 4.9
Cau vén tin thit hai c6 thé duoc viét bing SQL nhur sau
SELECT  RESP, DUR

FROM ASG, EMP

WHERE ASG.ENO = EMP,. ENO

Trong d6 i = I hodc i = 2, iy thudc vao noi dita ra cau van tin. Phan

manh dan xuit cha ASG theo phan manh ciia EMP durge dinh nghia duéi day
va dugc trinh bay trong hinh 4.10.

ASG, = ASG |>< EMP,
ASG, = ASG |»>< EMP,
ASG, ASG,
ENO | PNO RESP DUR ENO | PNO RESP DUR
E3 P3 Consultant 10
E1 P1 Manager 12 ] P3 Engineer 36
E2 P1 Analyst 24 E7 P3 Manager 40
—
ASG, ASG,
ENO | PNO RESP DUR ENO | PNO RESP DUR
B2 P2 Analyst 6
E4 P2 Programmet 18 E3 P4 Engineer 48
E5 P2 Manager 24 E6 P4 Manager 48

13 NMCS-A

Hinh 4.9 Phan manh din xudt cta ASG iing véi PROJ



194 NHAP MON CO SO DU LIEU PHAN TAN

ASG, ASG,
ENO | PNO ‘ RESP DUR ENO | PNO RESP DUR
B _ E1 P1 Manager 12
E3 P3 Consultant 02 E2 P1 Analyst 24
E3 P4 Engineer 48 =X P2 Anaiyst 8
£d p2 Programmer 18 E4 P2 Manager 24
E7 P3 Engineer 36 ES P4 Manager 48
L EG P3 Manager 40

Hinh 4.10 Phan manh din xuit cda ASG img voi EMP

Thi du 4.13 minh hoa hai diéu

I. Phan manh din xudt c¢é thé xay ra day chuyén trong dé mot quan
hé ducc phan manh nhu hé qua clia mot phan manh cho mdt quan h¢ khac,
vi dén luot né lai 1am cho cdc quan hé khédc phai phan manh (ching han nhu
day chuyén PAY - EMP - ASG).

2- Thudng thi mot quan hé s& 6 nhiéu cdch phan manh dan xuar (thi
du nhu quan hé¢ ASG). Chon mdt luge d6 phan manh 12 mot loai bai todn

quyét dinh va s& dugc phan tich trong phan cap phit.
4.2.5. KIEM TRA TINH BPUNG DAN CUA PHAN MANH NGANG

Bay gitr chiing ta cin phai kiém tra cdc thuat todn phan manh d3

duge thao fudning véi ba tiéu chudn ding din di trinh bay trong phin 4.1

13. NMCS-B
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4.2.5.1.Tinh ddy du

Tinh day da (Completeness) cia mot phan manh ngang nguyén thay
dira vao cde vi tir chon duge dung. Véi didu kién cdc vi (ir chon 1 ddy da,
phan manh thu ciing duge bio dam ia ddy dn, bdi vi co s& cha thuat todn
phan manh Ja mét tap cdc vi tir cuc tidu va day da Pr', tinh ddy 40 s& dugc
bao dam véi diéu kien 1a khong c6 sai s6t xay ra khi dinh nghia Pr',

Tinh ddy du cia mot phan manh ngang dén xuat c6 khdc chit it. Khé
khan 1a do vi tir dinh nghia phan manh ¢6 lién quan dén hai quan hé. Trude
tién ching ta hay dinh nghia qui tic day d0 mot cdch hinh thic réi xem thir
mot thi du,

Goi R 13 quan h¢ thanh vién cia mét dudng néi ma chii nhan 1a quan
h¢ S duge phan manh thanh F, = (8, 85 . ... 8,). Ciing goi A 12 thuoc tinh
néi gitta R v S. Thé thi di véi méi bo t ctia R, phai c6 mot bd t' cta S sao
cho

LA =1t A

Chang han khong ¢6 b ASG nio ¢6 ma s6 du dn khong ndm trong
quan h¢ PROJ. Tuong ty khong ¢6 bo nio ciia EMP ¢6 gid tri TITLE khong
[a mot trong céc gid tri TITLE ¢6 & trong quan hé PAY. Quy tic nay duoc
goi la rang budc toan ven hay toan ven tham chidu (referential integrity),
bdo dam ring moi bo trong cdc manh clia quan he thanh vién déu nam trong

quan h¢ chu nhan.

4.2.5.2 Tinh tal thiét dugc
Tsi thict mot quan he toan cuc tlr cac manh duge (hue hién bang todn tlr hop
trong ca phan manh ngang nguyén thity 14n din xuat. Vi the mot quan hé R
v6i phan manh F = (R, R,, ... R,), ching ta ¢

R= v R, vV R eR;
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4.2.5.3.Tinh tach biét

Chiing ta dé dang thdy rang tinh tich roi ciia phan manh nguyén thay 1a ré
rang theo cdch phian manh cia ta.Véi phan manh dan xuft, tinh tach rai s€
duoe bao dam néu cdc vi tir hoi so cdp xdc dinh phan manh co tinh loai trur
1an nhau (mutually exclusive).

Tuy nhién, phan manh dan xuat c6 ham chita cic néi nia khién van
dé c6 phic tap hon. Tinh tich rdi ¢6 thé duge bao dam néu d6 thi néi thudc
foai don gian. Néu nd khong don gidn thi cin phai xem xét céc gid tri thuc
su cua cdc bo. Noi chung chiing fa khong muén mot by cia mot quan he
thanh vién néi véi hai hodc nhiéu bo ctia quan hé chi nhan khi nhifng b nay

thuoc cic manh khac nhau clia cht nhan.

Thidu 4.14:

Khi phan manh quan h¢ PAY (thi du 4.11), cde vi tlr hoi so cap

M=(m,m,) la:

m,: SAL < 30000

m,: SAL > 30000

V1 m, va m, loai trir 1an nhau, nén phén manh clia PAY la tach bigt.
Tuy nhién véi quan he EMP ching ta da yéu cau la:

L. Méi k¥ su ¢6 mot chirc vu duy nhat.

2. Mbi chitc vu cé mot gid tri luong duy nhét di kem v6i no.

Vi hai quy tic nay suy ra tif nglt nghia clia CSDL, phan manh cla

EMP tng v6i PAY ciing tich roi.
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4.3. PHAN MANH DOC

Cén nh¢ rang mot phan méanh doc cho mot quan hé r sinh ra cic
manh r, ;. . .. . 1, méi manh chia mét tap con thudc tinh clia R va ca khéa
cta r. Muc dich cua phan manh doc I3 phan hoach mot quan hé thanh mét
tap cdc quan h¢ nho hon d€ nhiéu tng dung cé thé chi chay trén moét quan
hé. Trong ngif canh ndy, mot phan manh "t6i wu” 1 mot phan manh sinh ra
mot luge d6 phan manh cho phép gidm dén t6i da thai gian thue thi céc ing
dung chay trén cdc manh dé.

Phéan manh doc di duge nghién ciu trong ngit canh ciia cdc hé CSDL
tap trung lan phan tén. LY do chinh trong ngif canh tap trung 13 sir dung né
lam mot cong cu thict ke, cho phép cde vin tin anh hwdng dén cdc quan he
nho hon, vi the gidm bét $6 truy xudt va tiét kiém bo nhé. Phan manh doc tat
nhién 1a phic tap hon so vdi phan manh ngang. Diéu nay 1a do téng s6 chon
lua c6 thé ¢6 chia phan hoach doc rat 1on.

Vi vay dé'cd duoe cdc 107 gidi 161 1 cho bai todn phan mdnh doc thire
s reat kheé,

Vi th¢ lai phaj diing cdc phuong phdp kham phd (heuristic). Chiing ta
dura ra hai loai heuristic cho phan méanh doc cdc quan hé toan cuc.

I. Nhém thude tinh : Bat ddu bing cdch gan mdi thude tinh cho mot
manh, vi tai mdi bude, ndi mot s6 manh lai cho dén khi thod mot tiéu chudn
nao d6. Ky thudt nhém thuge tinh duge dé xuit 14n ddu trong [Hammer and
Niamir, 1979] cho cic CSDL tap trung va vé sau dugc dung trong [Sacca
and Wiederhold, 1985] cho cdc CSDL phén tdn.

2. Tach manh : Bat dau bang mot quan hé v quyét dinh cdch phan
manh 0 lgi dya trén hanh vi truy xuédt cla cdc tng dung trén cic IHUOC tinh.
Ky thudt nay duoc thao luan lin dau tién cho thiét ké CSDL tap trung trong
[Hoifer and Severancc, 1975]. Sau dé duge mo rong cho moi trudng phan

tin trong |Navathe et al., 1984).
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Trong phén tiép theo, ta chi thao luan vé k¥ thuat taich manh. Truée
tién chiing ta hily nhic lai ring viéc nhan ban khod ctta quan h¢ toan cuc
trong céc manh 13 mot dac trung ciia phan manh doc cho phép tdi thiét quan
hé toan cuc va duy tri tinh toan ven nglr nghia. Vi th¢ phuong phép tich
manh chi dé cap dén cic thudc tinh khong tham gia vao khéa chinh.

Mot chon lira khac don gian vdi vin dé nhan ban cic thudc tinh khéa
i4 sir dung mot ma dinh bd TID (Tuple [Dentifier), 12 mot gid tri duy nhat
duoc hé thdng gdn cho moi bo cha mot quan hé. Boi vi TID duge chinh hé

théng duy tri, cdc méanh déu téch biét & géc do nguoi si dung.

4.3.1.PHAN MANH DQC THEO TU LUC

B&i vi phan hoach doc dat vao mot manh céce thuoe tinh thudng duoc
truy xudt chung v6i nhau, ta can ¢6 mot gid tri ."do » d€ dinh nghia chinh xdc
hon vé khdi niem "Chung v6i nhau". S6 do nay duoc goi 1a ry luce hay luc hut
(affinity} cha céc thudc tinh, né chi ra mc do lien dai gilta cac thudc tinh.
Bay gid chiing ta trinh bay mot céch dé thu duge cde gid tri nay tir nhimg dir
liéu nguyén thiy hon.

Goi Q= --.-- q,) 1 tap cdc vén tin clia nguoi dung {(cdc Ung
dung) s& chay trén quan hé R (A}, A,, . ... A,). The thi véi mdi cau vin tin
g, va mdi thugc tinh A, ching ta dua ra mot gid tri su dung thude tinh
(attribute usage value), Ky hi€u 12 use (g;, A;) va dugc dinh nghia nhu sau :

1 néu thude tinh A, duge v tin q; tham chi¢u
use (q;, A=

0 trong trudng hop nguoc lai
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Céc vecto use (g, *) cho mdi tng dung rat d& dinh nghia néu nh

thi€t ke biét durge cde ing dung sé chay trén CSDL.

Thidu4.15:
Xét quan heé PROJ cua hinh 4.1. Gia sir ring cdc tng dung sau day
chay trén quan h¢ d6. Trong méi trudng hop ching ta ciing dac ta bang SQL.
q, : Tim ngan sdch cfia mot du dn, khi biét ma s dir 4n dé 12 Value
SELECT BUDGET
FROM PROJ
WHERE PNO=Value
d, : Tim tén va ngan sdch cta tat ca moi du dn.
SELECT PNAME, BUDGET FROM PROJ
q; : Tim tén cua cdc du dn duge thye hién tai mot thanh phé da cho
SELECT PNAME
FROM PROJ
WHERE LOC = Value
q, : Tim t6ng ngan sach di todn cho thinh phé
SELECT SUM (BUDGET)
FROM PROJ
WHERE LOC = Value
Dua theo bon g dung nay, ta ¢6 thé dinh nghia duoc gid tri sir dung
thuge tinh, D¢ cho ti¢n vé mat ky phip, ta goi A, = PNO, A, = PNAME,
A; = BUDGET, va A, = LOC. Gia tr sit dung duge dinh nghia dudi dang ma
tran (hinh 4.11), trong dé muc (i, J) biéu thi use (q,, A).
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4.3.1.1 tu lyc cla cac thudc tinh

Gi4 tr1 sir dung thuoc tinh khong di dé 1am co s& cho viée tich va
phan manh. Diéu nay la do chiing khong biu thi cho d¢ 16n cha tan s6 ing
dung. $6 do luc hit ( affinity ) cla cdc thuge tinh aff (A, A)), bi€u thi cho
cdu ndi (bond) gitta hai thude tinh cha mot quan h¢ theo cich ching duge
cdc vng dung truy xudt, s& 12 mot dai lugng can thiél cho bai odn phén
manh.

A, A, Ay A

- )
aQ, 1 0 | 0
q, | O 1 1 0
qg: | © 1 0 1

q. 0 0 i I

Hinh 4.11 Ma tran miu vé gid tri st dung thu¢c tinh

Trong [1] céc tic gia dd néu mot cong thic dé do lyc hit (affinity ) cla hai
thu¢c tinh A, A;.

Goi k 12 s6 cdc manh cud quan hé R duge phan tdn . Tee R =R, v ... UR,
Q=149 ..-.q, } 12 1dp cdc ciu vén tin (Wic tap cic Ung dung trén quan
he¢ R ). Dat Q(A,B) 12 1ap cic img dung q ctia Q ma use(q,A).use(q,B) = 1.
Néi cach khic
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QAB) = {q € Q: use(q,A)=use(q,B) =1 }. Thi du dua vao ma tran &
trén ( hinh 4.11 ) ta thily Q(ALA) = {q,}, Q(ALA,) = {q,,q: ), Q(ALA,) =
(9004} QMALAY) = {g;q:}, Q(ALA,) = 1ong, Q(A,AD= {q,], Q(A,A)
={q, },..

S6 do luc hiit (ﬁffinity doi khi ¢6 thé goi 1a 4i Iyc hay tu luc) giira
hai thugc tinh A; va A; chia quan h¢ R (A, A,, . . .. , A,) dng véi tap ing
dung Q=1(q,.q, - . . . q,) dugc dinh nghia 14 :

aff(A, A)) = > 2. refi(q)ace{(q)
qe AL AJD (= |

Trong d6 ref, (q) 12 s0 truy xuat dén cic thudc tinh (A, A)) cho moi
tng dung q tai vi tri R; va acc, (q ) 1a s& do tan s& truy xudt itng dung q dén
cdc thude tinh A, A tai vi trf 1. Chiing ta can luu ¥ ring trong cong thic tinh
aff(A,,A; ) chi xudt hi¢n cac ving dung q ma ci A, va A, déu st dung.

Két qua cua tinh todn ndy 13 mdt ma tran d6i xting n x n, méi phéan 1ir
cua né la mot s do duge dinh nghia & trén. Chang ta goi nd 1A ma tran luc

tu (lire hiit hoac i lue) thudc tinh (AA) (attribute affinity matrix),

Thi du 4.16:

Chiing ta hiy nép tuc vdi truong hop da xem xét trong thi du 4,15,
D¢ cho don gian, chiing ta hdy gia st rang ref(q) = 1 cho tdt ca q v S, va s6
manh s& 1a 3. N€u tdn s6 tng dung cho moi cip thude tinh ta

acc, {q,) = 15, acgdq,) = 20, accy(g) = 10

acc, (q,)

ace, (q,)

5, ace,{q)= 0, accy(q,) = 0
25, acc,(q,) = 25, acey(qy) = 25

I
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acc, {qy) = 3 accq)= 0 accey(q) = 0.
So6 do luc u giita cac thude tinh A, va A, la:
atf(A,, Ay = Zl ZL acc(q,) = acc,(q,} + accy{y,) + acc,(q,)=45
Bdi vi tng dung duy nhét truy xuit dén ca hai thudc tinh nay ia q,,
tic Q(A,,A;) = {q,}va s6 mdnh 1a 3. Vay ma tran luc hit thude tinh day du
dugc trinh bay trong Hinh 4,12. Chd ¥ riing, Ma tran AA 14 do6i xiing va cic
gia tri & dudng chéo chinh tuy ciing duoc tinh nhung ching hoan toan khong

¢an cho ching ta.

A
~

Al4s 0 45 o)
Al 0 80 575
Al 45 5 53 3

AlLO0 75 3 T8

Hinh 4.12 Ma tran Iuc hat thude tinh

4.3.1.2 Thuat toan nang lugng néi BEA (Bond Energy Algorithm)

Dén day ta c¢6 thé phan R 1am cdc manh cla cdc thuge tinh dya vao
su lién ddi (lue hit) giita cde thuge tinh, thi du tu luc cta Aj, A, 1a 45, cua
A,, A=1a75,concla A,A, 120, cia A,,A, 12 3. .. Tuy nhién, phuong phap
tuyén tinh st dung truc ti€p tir ma tran ndy {t dugc moi ngudi quan tam Vil st

dung. Sau day ching ta xét mot phuong phép goi la phuong phap diing thuat
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todn ning lugng néi BEA (Bond Energy Algorithm) chia Hoffer and
Scverance, 1975 v Navathe et al., 1984.

I- N6 duge thiet k€ diac biét dé xde dinh cdc nhém gém cdc muc
tuong tu, khdc v6i mot sap xép thif ty tuyén tinh ctia cic muc.

2- Céc ket qua ty nhém khong bi anh hudng béi thi tu dua céc muc
vao thudt toan.

3- Thai gian tinh todn cta thuat todn ¢6 thé chap nhan dugc 13 O(n?)
vO1 n 1a s6 lugng thudc tinh.

4- M&i lien hé¢ qua lai gitta cdc nhém thude tinh tu ¢6 thé x4c dinh
duoc.

Thuat todn nang lugng néi BEA nhan nguyén liéu 13 mét ma tran luc
hiit thudc tinh (AA), hodn vi c4c hing va cot ri sinh ra mot ma trin luc tu
(CA) (clustered affinity matrix). Hodn vi dugc thue hién sao cho s6 do.luc
hdt chung AM (global affinity measure) 13 16n nhat. Trong d6 AM la dai
luong:

" L

AM =3’ aff(A;, A [aff(A, A ) +aff(A, A, ) +

i-:l i=t

aff(A;_ ), Ap +aff (A, A))

Vai aff(Ag, A) = aff(A, A)) = aff(A,,,. A)) = aft(A;, A,,)) = 0 chomoi i,j .

Tap cdc dieu kién cudi cling dé cap dén nhimg trudng hop mot thudc
tinh dugc dat vao CA & vé bén trdi cla thugc tinh tan trdi hoac & vé bén phai
clia thuge tinh tan phéi trong cédc hodn vi cOt, va bén trén hang trén clng va
bén dudi hang cudi cling trong cic hodn vi hang. Trong nhimg trudng hop
nay, ching ta cho 0 14 gid tri lyc hut aff gifra thuoce tinh dang duoc xét va
cic 1an can bén trdi hoac bén phii (trén ciing hoac dudi ddy) cua né hién

chira cé trong CA.
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Ham cuc dai héa chi xét nhimg lan can gin nhat, vi thé né nhém cic
eid tri 1én véi cdc gid tri 19n, gid tri nho vl gid tri nho. Vi ma tran lyc hat
thudc tinhh AA cé tinh doi ximg nén ham s4 vira dugc xay dung G trén thu lai
thanh

AM = S aff(A,, A) [aff(A, A ) + aflf(A, Al

-1 =

Chi tiét cia thuat todn nang lugng ndi dugc cho trong thuat todn 4.3.
Qué trinh sinh ra ma tran tu Iuc (CA) duge thuc hién qua ba budc

I- Kh&i gén : Dat va ¢d dinh mot trong cdc cot cua AA vao trong
CA. Thi du cot 1 duge chon trong thudt toan nay.

2- Thue hién lap. Liy 1an lugt mot trong 1 - i cOt con lai (trong dé |
14 s cot di duwce dat vio CA) va thir dat ching vao i + 1 vi trf con lai trong
ma tran CA. Chon noi dat sao cho di luc chung AM ldn nhat. Lap dén khi
khong con cot ndo dé dat,

3- Sap thit tr hang. Mét khi thit iy cot da duge xdc dinh, céc hang
cling can duoe dit lai d€ cdc vi trf twong d6i cha ching phi hop véi cic vi tri

tuong doi cua cdc ¢ot.

Thudt todan 4.3 BEA
Input : AA : Ma tran luc tu thuéc tinh ;
Output : CA : Ma tran luc ty sau khi dé sdp x&p lai cdc hang cot;
begin
(Khoi gdn : Cin nhé rdng AA 14 mot ma trén n X n)
CA(e, 1) «- AA(s 1)
CA(e,2) ¢« AA(e2)

index = 3
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While index <= n do(Chon vi tri t6t nhat cho thuge tinh A,_,.)
begin
for i := 1 to index -1 do

tinh cont (A, |, A, ... A):

Tinh cont (A, 1. 1 Adgeo Ao 1) (Diéu kién bién)
Loc <« noi dat, duoe cho boi gid tri cont 16n nhat ;
fori:= index downto loc do (X4o tron hai ma tran)

CA(e. ))& CA(e,j-1)

CA (e, loc) <« AA (e, index);

index :=index + 1:

end - while

- Sap thit ty céc hang theo thit tr twong ddi clia cic cot

end . (BEA)

D¢ hiéu rd thuaf todn chiing ta can biét cont(*,*,* ). Cén nhic lai
rang s6 do tu luc chung AM da duoc dinh nghia la :

M

AM = Z > aff(A, A [aff(A, A) +aff(A, A,)]
i=t

i=l

va ¢6 the viét lai :

AM= 3" 3 [aff(A, A)aff(A, A, ) + aff(A, A)aff(A, A,,,)]
i=l

i=l

t

= > [Z aff(A,, A) aff(A,, Aj_l)+i aff(A;, A)aff(A,, Aﬁ,ﬂ
i=|

i=t i=1

Ta dinh nghia ciu ndi (bond) gilfa hai thuée tinh A, va A [a
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n

bond (A, A) = D aff (A, A)aff (A, A)

z=1
The thi ¢6 thé vigt lai AM 1a
AM= )" [bond (A, A, )+ bond (A}, A}, )]
i=l
Bay gio xét n thudce tinh sau :
A A L AL AA A A
VGi A, A,, ... A thuoéc nhém AM” va A, ... A, thudc nhém AM™

T n

S6 do luc hit chung cho nhitng thudc tinh ndy ¢6 thé duge viét la

AM,, =AM + AM" + bond (A,,, A)) + bond (A, A) + bond (A, A) +

bond (bond (A;, A, )= > [bond (A, A,)+bond (A, A, )]+ Y. [bond

= r=itl
(A, A_) +bond (A, A,)]+2bond (A, A)

Bay gi&r xét dén viéc dat mot thude tinh mai A, gifra cdc thude tinh
A va A, trong ma tran luc hit tu, S6 do luc hit chung méi ¢6 thé duoc viét
trong w nhu :
AM,., = AM' + AM" + bond (A;, A) + bond (A,, A) + bond (A, A)) +
bond(A;, A) = AM' + AM" + 2bond (A;, A}) + 2bond (A, A))

Vi thé déng gbp thuc (net contribution) cho s& do luc hit chung khi
dat thugc tinh A, gitta A; va A 1a :
Cont (A;, A, A) = AM
Zbond (A, A)

new AMUM = 2b0nd (Al’ Ak) + 2b0'1d (Ak’ A]) -
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Thidu4.17:

Ta xét ma tran AA duge cho trong hinh 4.12 va tinh todn phén
dong gop khi di chuyén thugc tinh A, vao gitta cdc thuoe tinh A, va A, duge
cho bang cong thitc :

Cont (A,. A,, A,) = 2bond (A, A,) + 2bond (A,, A,) - 2bond (A, A,)

Tinh méi 6 hang, chiing ta duoc

bond (A, A) =450+ 0°75+45" 3+ 0" 78 = 135

bond (A,, A,) = 11865

bond (A, A,) = 225

Vithé cont (A, A, A,) =2"135+ 211865 - 2°225 = 23550

Luu y rang viéc tinh todn cdu ndi giita hai thudc tinh can phai nhan
cdc phan r cha hai ¢t bigu dién nhiing thuge tinh ndy vA ldy téng theo
hang.

Thuaét todn va thao luan clia chiing ta cho dén lic nay chi chii y dén
cac ¢ot clla ma tran i luc thude tinh AA. Ta ¢6 thé [4p luan tuong ty va thiét
ké lai thuat todn thao tdc trén cdc hang. Vi ma tran AA doi xing, ca hai 16
U€p can déu sinh ra cling mot két qua.

Mot diem nita cdn ghi nhan vé thudt toan 4.3 dé 1a dé cai thién hiéu
qua. cot thi hai cling dugc ¢6 dinh va dit canh ¢ot thit nhat trong budc khoi
gdn. Diéu nay 1a chap nhan dugc b6i vi theo thuat todn, A, ¢é thé duoc dat &
ben trii hodc bén phai clia A,. Tuy nhién ciu néi gitta hai thudc tinh nay doc
lap voi vi tri tuong d6i cha chiing ddi véi nhau.

Cudi cling, can phan tich van dé khi tinh cont tai cic dau tan. Néu
thuge tinh A; dang dugc xét fim ché dit & bén tri thuoc tinh 1an trai, mot
trong cdc phuong trinh cau ndi dugc tinh gifa phén tir khong ¢6 & bén trdi va
Ay (nghia Ta bond (A, A)). Vi the ta cin ding dén nhimg diéu kien duoc
dat ra cho dinh nghia cla s6 do 4i luc chung AM, trong d6 CA(0.k) = 0. O3
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thdi cuc kia 1a trudng hop A, 1 thudc tinh tan phai da dugc dat trong ma tran
CA va chiing ta dang kiém tra déng gép khi dat thudc tinh A, vio bén phai
cha A, Trong trudng hop nay bond (A,, A,,,) can dugc tinh. Tuy nhién, vi
chura ¢é thude tinh nao duge dat & cot k + 1 clia ma tran CA, s6 do di Juc nz‘iy

chua duoc dinh nghia. nén theo diéu kién ddu tan, gid tri bond nay ciing la 0.

Thidu4.18:
Ta hiy xét qui trinh gom tu cdc thudc tinh cda quan hé PROJ va dung ma
tran lue hit thude tinh AA cta hinh 4.12.

Theo budc diu, ching ta chép cdc cot 1 va 2 clha ma trdn AA vao
ma tran CA (hinh 4.13a) v bit dfu thue hién tir cot 3 (nghia 12 thudc tinh
A.). C6 ba noi ¢6 thé dat cot 3 : g ben trdi clia ¢dt 1, tao ra thif tr (3-1-2),
giita cot 1 va 2, chora (1 - 3 - 2) v & bén phéi ¢t 2, ket qua la (1 -2 - 3).
Cha § ring dé tinh déng gép cua 161 sép x€p cubi cling ching ta phai tinh
cont(A,, A,, A,) chit khong phai cont (A,,#A,, A,). Hon nira trong ngir canh
ndy, A, chi cot thit tu trong ma tran CA, d6 12 vi tri rong (hinh 4.13b), khong
phai 1a cot thude tinh A, ciia ma tran AA. Ta ;fnh déng gbp cho s& do di luc

chung cia moi kha nang nay.
Thét (0-3 - 1)

cont {A,, A,, A,) =2 bond (A, A,) + 2 bond (A;, A} - 2 bond (A, A))
Chung ta biét rang

bond (A,, A} = bond (A, A;) =0
bond (A, A,) =45 48 + 5°0 + 53" 45 + 370 = 4410
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Vi the:
cont (A, Ay, A} = 8820,

A, A, A, A, A,
A (35 0 ) A (45 a5 o)
A, |0 80 Al 0 5 80
A, |45 5 Ay | 45 53 5
Ao 75 ) Ao 315
(a) (b)
A, A, A, A, A, A, A, A,
A, (45 45 0 00 A (45 45 0 0)
A, |0 5 80 75 A, |45 53 5 3
A, |45 53 5 3 A, {0 5 80 75
A, [0 3 75 78 A, Lo 3 75 78
T © (d)

Hinh 4.13 Tinh todn ma tran i luc tu CA

Thirar (1-3-2):
cont (A}, Ay, A;) = 2bond (A, A,) + 2bond (A,, A,)- 2bond (A, A,)
bond (A, A;) =bond (A;, A)) = 4410
bond (A, A,) =890

14 NMCS-A
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bond (A, A,) =225
Vithe

cont (A,, A,, A} = 10150
Thata(2-3-4)

cont (A,, Ay, Ay) = 2bond (A, A) + 2bond (A4, Ay - Zbond (A, A)

bond (A, A =890

bond (A5, A) =0

bond (A,, A =0
Vithe:

cont (A,, AL A) = 1780

Bai vi déng gép chia thit (L - 3 - 2) 14 16n nhat, ching ta dat A, vao
bén phai clia A, (hinh 4.13b). Tinh todn tuong tu cho A, chi ra ring cdn phai
dat n6 vao bén phai cua A, (hinh 4.13¢).

Cudi ciing cic hang duge td chic véi cling thit tu nhur cde ¢ot va ket
qgud duoce trinh bay trong hinh 4.13d. Trong hinh 4.13d 1a thdy qud trinh tao
ra hai tu : Mot & gée trén trdi chita céc gia tri ai lyc nho, con tu kia & goe
du6i phai chira cic gid tri 41 lye cao. Qud trinh phan tu nay chi ra cdch thic
tach cdc thuoe tinh cta quan h¢ PROJ. Tuy nhién, néi chung ranh gidi oltta
cdc phan tach khong hoan toan rd rang. Khi ma tran CA 1dn, thutng thudng
5& ¢6 nhidu tu hon duge 120 ra vi ¢ nhi¢u phan hoach dé chon hon. Do vay
cén phai tiép can v6i bai todn mot cach ¢6 hé thong hon. (Ban doc c6 thé tim

hi¢u thuat todn phan hoach trong [1]).

14. NMCS5-B
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4.3.2. PHAN MANH DOC CO NOI KHONG MAT THONG TIN

4.3.2.1.Khal niém phan manh doc Cé ndi khéng mit théng tin

Ta cdn nhic lai phan rd doc luge d6 quan hé R = [Al, A,, ..A, |
la thay né bing mét tapp = {R, , R, , ... R, | trong dé R, 14 cic tap con
cua Rsaocho R=R, UR,U ... UR,

Cdc tap R, khong nhat thi€t phii tdch bigt ma ciac R, ¢6 thé chita cac
thudc tinh khoa .

Trong phan nay, ching ta s&¢ minh hoa bing cdc luge dd quan hé cha
cac nha cung cidp hang cho siéu thi ( xem chuong 2. 3), thi du suplies
(SNAME. ITEM, PRICE, ADDR) chita cdc théng tin vé cdc nha cung
cdp (SUPPLIERS), véi cdc thuoc tinh 1A tén, hang hod, gia, dia chi
tuong tng cua nha cung céip. D& cho gon ta dung cdc chir viét tat cho
cde thuge tinh S (SNAME), A (ADDR), I (ITEM) va P(PRICE). Truéc
khi tién hanh cdc thuat todn phan manh luu ¥ ring luge d6 trén khong
t6i wu do du thira dir lieu méi khi nhap thém mot mat hang mai ching
ta phai nhip dia chi cua nha cung cap, mic du dia chi cia méi nha cung
cap déng 12 chi phdi nhap mot 1an. Néu lirge d6 trén dugc chia Iam hai
luge do SUPI(S,A) va SUP2(S,L,P) thi ta duge mot CSDL 6t hon, céc
nhuge diém trén di bi€n mat. Ching ta dé dang ching minh duoc ring

SUP1va SUP2 ia nhitng quan hé thuéc dang chudn BCNF,
Vay c¢6 nhitng phan rd quan hé thanh cic dang chudn s& 101 vu chn

phin thi€t k& CSDL tap trung va phan tin.
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Ta nhiic lai trong fuge dé SUP(S.A.LP) vdi cac phu thude ham

chiing ta gia sit S — A, SI —P. Trén day ching ta vira da thdy rang khi
thay tuoe dé SUP bai hai luge dé SUPI vii SUP2 c6 thé foai bd mot 6
van dé rac r6i nhu du thira dir licu. Van dé dat ra 6 day 1a viée phan ra
SUP thanh SUPI va SUP2 ¢6 dam bao cho ching ta tai thiél dugc SUP
hay khong? 'qufi trinh phan ra ¢é lam mat thong tin khong?
Gia sir r 12 mot quan h¢ trén tap thudce tinh{ S, A LP}. Neu CSDL su
dung SUPI va SUP2 thay cho SUP(S,A,I.P) khi dé quan he r duge tich
trén hai luoe dé { S,A} va {S,1LP}, nghia a r.SA va r.8IP. Vin dé dugce
dat ra 12 quan hé v ¢6 thé 1di thi€t duge tir r.SA va r.SIP bang phép ndi ty
nhien khong? Sau day ta s& trinh by mot s6 vin dé lién quan dén khing
dinh 1a r = r.SA I><l| 1r.SIP, Iy do la néu goi s = 1.8A f><! r.SIPmas# r
thi r khong tai thi¢t dugc .

Bay gid chilng ta s& néu dinh nghia phan 1a ¢é noi khong mat,

Cho so dé quan hé W = < R, F > R 1i luge d6 quan h¢ dugc
phan ri thanh cdc tuge do con R\, R,, .. Ry

The latacéd phanrd p = {R,, Ry, .. Ry}

Ta noi phdn ra p ¢é noi khong mdt thong tin (goi tdr la ¢6 ndi

khong mdt ) img voi F, néu moi guan hé r trén R thod mdn F tg luén co:
r=r.R, [></ rR, ... [></ Fr.R

nghia 14 r [ ndi ty nhién clia cdc hinh chi€u cha né 1én céc R;. Noi cdch

khdc néu goi mu(r) =r.R; I><I 1R, ... I><I r.R, thiphan rdcéa ot

khong mat ing véi F néu mol r thoa F thi r = my(r).
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Bodéd.1:

Gol R [a mot luoc d6 quan hé, p = (R, | R,..., R,)1a mot phan rd cua
R vii r1a mét quan hé trén R. Goi 1y = r.R. Khi d6 ta dé dang chitng
minh dugc ciac hé thire san:

a.r < mpu(r).

b. N€u s =m, (r) thi s.R, = 1.

. mp(mp(r)) = mu(r).
4.3.2.2 Kiém tra tinh ndi khéng mat

Chiing ta thay rang ¢6 thé khang dinh mot phan rd ¢6 tinh chat

noi khong mat ing véi mot tap cde phu thuoc ham F.
Thuat todn 4.4a- thudt todn Chase:

Kiém tra tinh chét ndi khéng mat clia mot phan ra

Input: W= <R, F> V6 R={A ... A} luoce dé quan he.
F la tap PTIL.
p=(R,, ... R ) |3 mt phan rd cia R;

Qutput: Mot khang dinh p c6 phdi 12 mét phan rd ¢6 néi khong

mat hay khong;

Phiong phdp: ching ta xay dung mot bang gém n ¢t va k hang: ¢ot |
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tuong Ung véi thudc tinh A, hang i twong ttng voi luge dé quan hé R,.
o) vi tri hiing i vi cdt j, ching ta dat ky hi¢u a; néu A, thudce R;; Nguoc
tai, ta dit ky hi¢u b, vio vi tri do6.

Cot bang 12 mot quan hé r trén R va ép cho F thoa bang (quan hé r)bing
cach:

Xét 1ap nhiéu l4n méi phu thue X — Y trong F cho dén khi
khong xét duge nifa, tic toan bang r da thod F. Moi lan xét X — Y,
chiing ta tim nhiing hang giéng nhau & tit ca cac gt cua cédc thudc tinh
trong X, néu thdy hai hang nhy thé, hiiy lam cho cdc ky hiéu cua hai
hang niy bang nhau & cdc thuge tinh clia Y.

Khi 1am cho hai ky hiéu bang nhau trong Y, ta luu ¥ néu mot
trong hai ky hi¢u 1 a; thi cho ky hi¢u kia trd thinh a;. N€u hai ky hi¢u
Ja b thi ¢6 thé cho chdng tré thanh b mot cdch tuy y. Diéu quan trong
cin phai nhd 1a ching ta phai sta cdc a,b nhiéu 14n cho dén khi ca bang
thod tap F. Néu sau khi stra d6i (hodc sau vai stra déi) ching ta thu duge

mot hang toan a thi phan rad ¢6 ndi khong mit, ngugc lai ¢é né1 mit.

Thidu4.19:
Xét lai phan rd R= {S,A,,P} thanh R = {S,A} va R, = {S,P}, cic
phu thudc la:
F={S-—> AvaSl - P}
Bang khai dau la:
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S A I p
a, a; b by,
a, b.. a, a,

Boi vi S — A va hai hang gidng nhau & cot S, ching ta ¢6 thé
lam cho cic ky hiéu clGia ¢t A biang nhau, cho b,, thanh a,, bang két qua

la;

S A I P
@ 4z b b
a, s iy a,

Boi vi hang thir hai déu (2 a, day 1a n6i khong mat.
Xét mot thi du khic phic tap hon, goi R = ABCDE, R, = AD,
R,= AB, R.= BE, R;= CDE va R,= AE. Gia sr ¢4 tip cdc phuc thude ham:

A-C DE - C
B—>C CE—> A
C—>D

Bang khdéi dau duoe trinh bay trong Hinh 4.14 (a). Ching ta ¢6 thé
dp dung A -> C dé ¢6 cac ky hiéu b,,, b, vi1 b,, bang nhau. Sau d6 ching ta
diing B — C dé ¢6 cdc k¥ hiéu ndy bang vdi by, két qua duge trinh bay
trong hinh 4.14 (b), trong dd b, duge chon lam ky hi¢u dai dién. Bay gio
chiing ta ding C — D dé€ cho céc ky hiéu a,, b,,, by, va by, bing nhau; ky

hiéu ket qua phai {a a,. Tor DE — C cho phép chiing ta cho b, bang véi a,,
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va CE — A cho by, va b, bang vdi a,. Két qua dugc trinh bay trong hinh
4.14(c). Bai vi hang gita déu la a nén phan rd ndty ¢d tinh chat néi khong

mat .

Dinh Iy 4.1:

Thuat todn 4.4a xac dinh chinh xdc phan ra da cho ¢6 hay khong co

tinh chat n6i khong mat .

Chimg nunh:

Gia str bang cudi cing sinh ra tir Thuat todn khong ¢6 hing todn a.
Ching ta c6 thé xem bang niy nhu mot quan hé r clia luge dd R; cic hing [a
cic bo va a, by la cdc ky hicu riéng biét, moi ky hieu dugc dy it mién tri
clia cic thuoe tinh A Quan hé r thod phy thude F bai vi Thudt todn 4.4a sua
déi bang mdi khi tim thay mot vi pham.

Chiing ta s& chimg minh rang r = my(r). That vay

R6 rang r khong chita b a,a,...a,. Nhung ddi v6i mdi Tuge do R, ¢6
mot bé p, trong r.R;, chita t0an a. Vi vay néi ciia cdc r.R, { tirc m (r)) chita bo
¢6 toan a, vi ring bd t = (a,,a,,a,, ..., 4, ) cO t.R, thudc R,. Vay r # my(r} va
ching ta két luan rang néu bang cudi cing cia Thuat todn 4.4a khong c6
hang nao chira toan a thi phan rd p khong ¢4 tinh chat néi khong mat. Vi ¢co
mot quan hé r trén R thod min F ma my(r) #r.

Nguoc lai, gid st ring cudi cung ¢6 moét hang toan a. Phan chung

minh ndy cdc ban ¢é thé tham khao trong [2].
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A B C D E

a, b b, 4y b,

a, a, b,, b,, b,

b, d, b, b, as

b,, by, a, a, dy

a, b., bs, bs, a
(a)

A B C D E
T b, b, a, b
a, a, by, b., b5
b, a, b, b, as
b, b, a, a, a.
a, ba, b, b, aq

(b)
A B C D L
a, b,. a, a, b« _
a, a, a, a, b,s
a, iy a, a, A
4, b, a, iy a;
A, bs, a, iy a;
(c)

Hinh 4.14 Minh hoa Thuit toan 4.4a
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Thuat toin 4.4a ¢6 thé ap dung cho cic phan rd v6i s0 lugng cdc
manh bat k¥. Tuy nhién, doi vdi cdc phan ri thanh chi hai lugc do6, ching ta

cé mot phép kiém tra don gian hon, d6 14 noi dung cla dinh 1y sau day.

Dinh ly 4.2;

Né&u p = (R, R, ) [a m¢t phan rd cua R, va F 13 tap hop cic phu thude
ham, thi p ¢6 néi khong mat ting véi F né€u va chi néu :

(R, "R,) = (R, -R,) hodc (R; nR,) > (R, ~ R, ).

Chd ¢ ring nhitng phu thudc nay khong nhat thiet thude tap F, chi

can ching thude F*.

R, MR, R, -R; R, - R,
Hang cho R, an...a aa..a bb..b
Hang cho R, aa ...a bb... b aa... a

Hinh 4.15 Mot bang hai hang tong quit

Clitng minh: Bang khéi ddu duoce st dung trong Thuét todn 4.4a du-
oc trinh biy trong Hinh 4.15 ta d bo nhiing chi $6 trén a va b vi khong quan
trong. Gid sir ring (R, M R,) = R,- R,. Khi d6 theo Thudt todn 4.4a ching
ta slra cde gid tri trong bang theo phu thuge ham nay, kél qua ta duge hang

thtt hai todn a, nén phan rd c6 ndi khong mat.
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Tuong tr néu (R, M R, ) > (R, — R, ), sau khi sla bing cho phi
hop v6i phu thudc ham ndy ching ta ¢6 hang thit nhit todn a va cling ¢o

ngay ket luin phan ra ¢é n6i khong mat.

Thidu4.20:

Gid sir R = ABC vt F = {A — B}. Khi d6 phan rd clia R thinh AB
va AC c6 noi khong mat boi vi ABNAC=A, AB- AC=B,vi A - B
ding. Tuy nhién, néu ching ta phan rd R thanh R, = AB va R, = BC, chiing
tacd Ry MR, =B, nhung cd R, - R, 1in R, - R, déu khong phu thudc vao B.
Vi viy phan ri AB va BC khong c6 tinh chit n6i khong mat tmg véi F = {A
—B}.
Ching ta cdn luu ¥ ring thuat todn 4.4a cua Chase cho ta mot
phuong phap kiém tra mot phan rd ¢ néi khong mat hay khong? thuit toédn

khong cho ta bi€l cach phan rd R thanh céc luge d6 con ¢6 néi khéng mit.

Bo dé 4.2

Gida st R 1a luge d6 quan hé thoa mén cdc phu thude ham F.
Goi p=(R,, ..., Ry) la mot phan rd R ¢6 n6i khong mat tng véi F, va goi

o =(S,, S,) 1a mot phan rd ¢é ndi khong mdt cha R, tng vé6i n, (F).
Khi d6 phan rd ctia R thanh (S, S,, R, ..., R,) ciing ¢6 néi khong mit (g

vai F.

Chitng minh:
bat r;=r.R;; v6ii=12,. kviphinri p cd néi khéng mdat nén ta ¢6

r=r << < (%)
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va vi phén ra ¢ = (§,, §,) ¢d néi khong mdt trén R, nén néu datr, =r.S, va
r,,=r1.5,thitacér =r,, [><|r,. Thay r, = r,, [><fr,, vdo (*} va vi phép nOi

cotinh kéthopnéntacor=r, ><r, < ... [»<r.

4.3.2.3 Thuat toan phan manh ¢6 néi khéng mat théng tin

Thudt todan 4.4b. Phan ra W thanh cac W, cé néi khéng mat

Input W=<R,F>
Qutput W, W,, ... W, ¢ ndi khong mat.
Phuong phdp.

Phan ri W thanh ting cap ¢é ndi khong mat. Dau tién phan rd W
thiinh W, vi phin con lai W, Coi phan con lai W, 1a W. Sau d6 lai phan ra
W thanh W, va W, con lai c6 n6i khong mét. Qua trinh tiep tuc cho dén khi
khong phan ril duge nita, thém W cdn lai cudi cling vao phan rd. Theo dinh
1y 4.2 vi bo dé 4.2 ta ¢6 phan rd ¢6 n6i khong mét, Chang han. gid sit F = {
X — Y lla tap cdc phy thude ham.

PDat W, =< XY, X— Y> R, =R-Y; F, = m(F) : W, =<R,, F,
> Theo dinh 1y 4.2 khi d6 R, = XY, R, = R-Y <6 nsi khong mat tng véi F.
Coi

<R, F, > 1a W ti¢p tuc phan i cho dén khi khong phan ra dugc
nita thém W cudi cong vao phan ra. ‘

Mot cach chinh xde hon ta mo ta thudt todn nhu sau:

Begin

ki= 1

R:=R; #% R A luge do ban dau™*
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Fi={ X— Y} *F la tap phu thudc ham*;
Repeat

W, =< R, F> =< XY, X— Y>;

R:=R-Y; F:= m(F): Wconlai =<R, F>;

ki= k+1;
Until np(F) = O,
W =<R, 0>

** phian rd p = (R, , ..., R, ) ¢6 néi khong mat tng vai F **
End.

Thidu4.21:

Xét W=< {G, C, H, P,ST}, {C 5T. HP-C, HT—P, CS—G, HS>P}>.

Khi do ta ¢6 phan ra theo thult todn 4.4b: |

W, =<R,F>=<CT,C— T>;, W, =<CGHPS, { HP—C, CS—G.
HS—P}>.

W, = <R,, F,> = < HPC, HP—(C>; W_ = < GHPS, HS—P >

W; = < Ry, F3> =<HSP, HS—P>; W = < GHS,0>

Wy = <Ry, Fy> = <GHS, 0>. Khidé p = (R, , ..., R,) c6 ndi khong
mét 1tng vdi F.

Kiém tra lai tinh noi khong mat bing thuat todn Chase:

Dé cho tién trong céc bang kiém tra ta thém cot cdc R,
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Bang khoi ddu {cic 0 rong chua cidc b))

C G H 1P S T
R, a a2
R, a a a
R, a a a o
R, a a a
il —

Bang sau khi sira cho phit hgp véi cdc phu thuge ham

C G H P S T

R, a a
R, a a a a
*'R_l a a a a a
R, a a a a a a

Bang ¢6 mot dong toan a nén phén ra ¢6 noi khong mat.

Chii ¥ v6i mot so dd quan he W = < R, F>, ta ¢6 thé ¢é nhiéu cich
phan rid R thanh cdc luge do con ¢ ndi khong mét ung véi F. Thi du xét so
do6 quan hé sau:

W= < {G, C, H, P,ST}, {C 5T, HP-C, HT->P, CS—G, HS—P}>.

Khi dé ta ¢6 thé phan rd R thanh cdc luge d6 ¢6 ndi khong mat:

R, = {CT}
R,= {H,SP};
R;= {C.S,G};

R,= {CSH};
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Bang khoi ddu d€ kiém tra phép nai khong mit:

C T H S P G |
R, a, a, b, b, bs by
R, b, by, a, a, a, b,
R, a b, b, a, bys - | a,
R, 4, b,, a, a, bys b

C T H S P G
R, ‘ a, a; b by, bs It '
R, | b, by, 4, é4y a5 by
R, & a; by, dy by 4y,
—-R4 4 4, a, dy s 4, |

Vay bang ¢é mot hang todn a nén phép tich ¢6 néi khong mat.
Hoac ta ¢6 thé phan rd R thanh:
R={CT};
R,={H, P, C}:
R={H,S§, P};
R,={H,S G};
Va chung ta dé dang kiém tra lai bang cdc bang sau (vi trong thuat
todn Chase ta chi chinh sira cdc gid tri b nén trong bang Khdi ddu ta chi cin

liet k¢ a con cdc O chia céc b, dé tréng):
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Bang r khoi ddu dé kiém tra phép ndi khong mat:

C T H S P G
R, a a N
R, A a a
R, a a a
R, a a a o
-

] C T H S P G |
'R, | a a B
R, | a a a a

R; | a a a a a

R, Ta a a a a a h

Vay bang cé mot hing toan a nén phép tich ¢é néi khong mat.

Hoic R, = {CT}; R, = {C. H, S, P, G} hay R, = {HPCl,
R,= {H,P.T,$,G} van van |2 nhitng phép tach c6 noi khong mat cta huge do

R img vdi tap phy thudocham F.
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Két ludn:

a. Phanrd W thanh cdc so do con c6 néi khong mdt khong duy nhat,
b. Moi so do quan hé W= <R, F> déu c6 thé phan rd R thanh cdc e

dé 6 néi khong mdt.

Luwu ¥ lai ring thuat todn Chase a tim mat dong toin a, nén cic a,
mdi la nhiing dai lugng quan trong, vi thé trong bang ta ¢6 thé bd qua céc by;
. Hon nifa ta ¢6 the bd qua chi 6 j cia a; vi j dd duoce xdc dinh qua cot tuong
tng trong bang. Mot luu y nita 13 thuat todn chi chon sira cung lam céc b;;
nén trong qua trinh chinh sira ta chi viéc thém a vao cdc 6 tréng néu c6. Thi
du dé ki€m tra phép tich c6 ndi khong mat cia R,={C,T}, R,=
{C,G,H,P,S}0 trén ta 1ap hai bang nhur sau:

Bang khdi ddu:

15 NMCS-A
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43.3. PHAN MANH DOC BAO TOAN PHU THUOC
4.3.3.1, Dinh nghia phan ra doc bao toan phy thubc

Chiing ta da hiéu duge ring mot phan rd cin phai ¢ dic tinh noi
khong mat thi né cho phép khoi phuc lai quan hé gdc bang ndi cic chiéu
cua nd.

Tuy nhién trong cdc phan tich & trén ching ta it quan tam dén tap phy
thuoc ham F sau khi phan ra R. Mot dac tinh quan trong khéc cua phan rd p
= (R, ..., R, ) ciia lugc do quan hé R 13 ¢6 thé suy ra tap phu thudc F tir
nhitg hinh chi¢u cla F trén cac R

Vé tryc quan, hinh chi¢u cha F trén tap cdc thudc tinh Z, ky hicu la
7,(F)

( hoic F.,), 12 tap cic phu thuge X — Y thude F* saocho XY c Z (chd
y ring X — Y khong nhat thiét thuge F; chi can thude F).

Ta néi phan rd p =(R,R,, ...R)) chia luge d6 R ¢d hdo todn phy thujc
(bdo toan tdp phu thuée ham F) néu hop cla tat cd phu thude trong cac
e (F), véi i =1, 2, ... k xiic dinh duoc tat ca cdc phu thude trong F.

Ly do p cin bao todn tap F 1a vi cdc phy thude trong F 1a cic rang
budc toan ven cho luge dé quan hé R. Tap F déng vai trd quan trong va ban
chit cha so dé quan hé. Néu cdc phu thudc hinh chi€u khong suy ra dugc F
thi khi biéu dién R bang p = (R, ... R,), chiing ta ¢6 thé thay ring gid tri
hien hanh cia cdc R, biéu dién mot luge do quan h¢ R khéng thoi F, ngay ca
khi p ¢6 noi khong mat dng v6i*F. Khi dé moi thao tdc cap nhat trén cic R,

¢ phai kiém tralai cdc rang budc va tinh toan ven ngir nghia.

15 NMC5-8
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Thidud4.22:

Chiing ta xét luge d6 R ¢é cdc thudce tinh 1a C, S va Z. Gia sir 6 cdc
phy thuge 1a CS — Z viZ — C. Phan ri ciia luoc dé quan hé R(C,S,7)
thanh R (§,Z) va R,(C.Z) ¢4 n6i khong mét, boi vi:

(SZNCZ)Y—>(CZ-52)

Tuy nhién, chiéu clia F = {C85>7Z,Z—->C}lenR, larbng valenR,
laZ — C. Vay hop clia cdc chiéu cha F Ién cdc R, khong suy ra dudgc CS —

Z , vi th¢ phan rd nay khong bio toan cdc phu thude mac di né cé néi khong

mAat.
4.3.3.2 Kiém tra tinh bao toan phu thude

Ve nguyén tic, ching ta c6 thé kiém tra xem mét phan rd p = (R, ...
R, } ¢6 bdo toan tap phu thudc F hay khéng. Chiing ta chi cdn tinh F* r6i
chi¢u né leén cic R;. Sau d6 1dy hop cla cdc tap phu thuoe két qua kiém tra
Xem tap nay c6 twong duong véi F hay khong.

Nhéc lai hai tap phu thuoc ham F va G xéc dinh trén cing luge dé R
dugc goi 12 tuong duong néu va chi néu F* = G* .

Chiing ta dé dang thay ring F twong duong v8i G néu va chi néu

FcG&G c F.

Trong chuong hai ta da thdy, viéc tinh truc tiép tap F* 12 mot cong viéc

hét sic khé khan. Nhung c6 mét cdch dé kiém tra tinh bao toan niy ma

khong can phai tinh F*. D6 13 thuat todn sau:



228 NHAP MON €O S3 DU LIEU PHAN TAN

Thudt todn 4.5a: Kiém tra tinh béo toan cac phu thudc

Input: Mot phianrd p = (R, ... R, ) va tip cdc phu thudc F.
G = w m (F).
Qutput: Mot khing dinh 12 p ¢6 bao toan F hay khong.

Phitong phdp:

Chiing ta goi G 13 hop clia cdc mp(F). Ching ta xét G ¢d tuong du-
ong véi F hay khong? Vi theo dinh nghia clatapGtadico G < F'nénta
chi can kiém tra xem F < G' khong? tic mdi phy thuoe X — Y cua F ¢
thudc G* khong?

Theo cdc tinh chat clia phu ham ta ¢6 X —=YeG" <> Yo X'g .Viy ta
chi cin xdc dinh xem X, dugc tinh tng véi G, ¢6 chifa Y hay khong? Néu
(At ci cac phu thude ham X —» Y caa Fma X' chida Y thiF < G va phin

ri ¢6 bio toan phu thudc, nguoc lai phan rd khong bao toan phu thudc.

Thidu4.23:

Xét tap cdc thude tinh ABCD vdi phin ra thanh ba tap {AB, BC, CD}
vi tap cdc phu thuoe F ={A - B, B > C, C »D, D —»A }. Nghia la trong
F", moi lhuéc tinh déu xdc dinh tat ca cdc thude tinh con lai. Lic dau ching
ta ¢6 thé 1am tudng ring khi chicu F len AB, BC, va CD, ching ta khong
nhan dugc phu thudc D — A, nhung diéu d6 khong ding. Khi chi€u F, thuc
su ching ta da chigu F* trén céc luge do con, vi thé chiéu F trén AB ching ta
khong chi thu duge A —» Bmaca B— A. Vay n,F)={ A > B, B> Al
Tuong tyta cd mu(F)={ B— C.C > B}, ty(F)={C—>D,D— C} varo

rang
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. G = mg(F) U np (Fw iy (F) = | A->BB—>A,BH>C,CHBCoHD,
B->Cl=

Vay ching ta két luan ring phan rd niy bao toan tap phu thudc F.

4.3.3.3 Thuat toan phan ra doc bao toan phu thude

Thuat todn 4.5b: Phanrd W thanh cac W, cé béo toan phu thudc
Input W=<R, F>:
Output W, W, ... ¢6 bao toan phu thuoc;
Phuong phdp:
Giasir F={ X— Y }.Khidé1a dat vao mdi Wi =< XY, X— Y>.
Neéu ¢6 tap cic thuge tinh khong xudt hién trong F ta dat mot so dé
chita cdc thude tinh d6 voi tap phu thude rong.
Hién nhién phép phan ra theo thuat todn 4.5b bio toan phu thuoc vi tap

cdc phu thudc trong F bao toan trong cdc W, va R = R\ U R, UR, . UR,.

Thi du 4.24:

XétW=<{A B C, D,E G H 1M, N}, {AB — CD, DE— GB, HA—
EG, EG— D, G— [}>. Khi d6 1a ¢é phan ra W thanh cac Wi con:

W, = < ABCD, AB — CD >;

W, =<DEGB,DE — GB >

W, =< HAEG, HA — EG >;

W, = <EGD,EG — D >;

W.=<GLLG—-1>:

W.=<MN, O > RS rang phan ri bao toan phy thude vi U n,.(F) = F
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Chii ¥: ¢6 nhiéu cdch phan rd ¢6 bao toan phu thugc cia mot so d6
quan hé. |

That vay v6i so d6 quan hé trong thi dy 4.23 ta ¢6 thé phan rd R thanb
hai lugc dé con R,= { A,B,.C} vd R, = {C.D}. Khi d6 ta ¢&:
Tau(F)={A—>BB>AB-»CCo>BC—oA A-C}L
TplF)={C—>D,D>C, jvardrangG' = F*
Viay phan rd nay bao toan tap phu thudc F.

Két ludn:
a. Phdn rd cé bdo toan phu thuéc la khong duy nhdt.
b. V6i moi so dé quan hé W = <R, F> ludn t6n tai phdn rd ¢6 bdo toan

phu thudc.

4.3.4. PHAN MANH DOC CO NOI KHONG MAT THONG TIN VA BAO
TOAN PHU THUOC

4.3.4.1. Dinh nghia phan manh doc ¢6 ndi khéng mat théng tin va bao
toan phu thudc

Cho luge d6 quan hé R va tap phu thudc ham F.

Phép phan rd p = ( R1,R2, . .., Rk) ciia luge do R ting vdi F dugce goi 12
c6 noi khong mdt bdo toan phu thuéc néu né béo toan phy thude va cé noi
khong mat.

D€ kiém tra phép phan rd p = (R,R,, . .., R,) ¢6 bdo toan phy thudc va
6 ndi khong mat, ta phai 1an lugt kiém tra hai diéu kién:

{1} Tinh bao toan phu thugc.
(2) Tinh noi khong mat.
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Thi du xét luge d6 quan hé¢ R = {AB.CD}vaiF=] A > B, B C.C
- D,
D — A}, va phanrd p = (AB,BC,CD).

R6 rang phép phan rd nay bao toan phu thudc. Pé kiém tfa tinh néi

khong mit ta diing thuat todn 4.4a:

Bang khoi ddu
A B C D
R, a, a,
R, a, a;
R, a, a,

A B C D
R, a 4, 1 a, a,
R, a, a,
R, a, a,

Ta ¢6 mot dong t0an a nén phan ra ¢6 néi khong mat. Két tuan phan ra
¢6 néi khong mét va bao toan phu thudce.
Sau day ta s& xét ti€p thuat toan kiém tra phan rd ¢6 néi khéng mat va

bao toan phu thuge.



232 NHAP MON ¢O S& DU LIEU PHAN TAN

4.3.4.2 kidm tra phan ra dec cé ndi khéng mat va bao toan phu thudc

Thudt todn 4. 6a : Kiém tra phan rd W co béo toan phy thudc va noi

khong mat
Input ;W =< R, F>;
p=(R,, R, ... R) la mot phan rd cla R;
Qutput: Khing dinh p ¢6 n6i khong mat va bio todn phy
thudc?
Phuong phap:

Lan lugt kiém tra timg tinh chét clia phan ra:
Tinh ndi khong mat kiém tra bang thuat todn Chase. Tinh bao toan phu

thuoc kiém tra bang thuét todn 4.5a.

Chii §: c6 nhiéu cdch dé phan 13 mot so d6 quan hé thanh cac so dé

con ¢6 ndi khong mit va bao toan phu thudc .

Thi du hai phép phan ra luge d6 R ={A,B.C,D} thash:
pl= (AB,BC,CD) va pl = (ABC,CD) cua so d6 quan hé trong thi du

4.23 déu c6 noi khong mat va bdo toan phu thuoc.

Két ludn:

Vi méi W c6 thé ¢6 nhiéu phan rd khdc nhau bdo toan phy thuéc va

c6é not khong mdt cua W.
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4.3.4.3 Thuat toan phan ra doc c6 ndi khdng mat va bao toan phu thudc

Thudt todan 4.6b: Phén ra W thanh céc W, bdo toan phu thudc va cé néi

khong mat
Input: W =<R,F> Klikhod cita W,
Output: W, W,, ... W, ¢6 ndi khong mat va bao toan
phu thude.
Phuong phdp:

Dé dam bao tinh bio toan phu thuodc ta |4y tdt cd cdc phu thudc ham
cua F : _

X— Y cho vao cdc so d6 con Wi =< XY, X— Y>; viy Ri = XY;

Néu c6 cdce thude tinh khong thude F ta lap so d6 con gém cic thude
tinh d6 véi tap pbu thude rong. _

Pé dam bao tinh ndi khong mat ta dua vao phin rd mot so dd con < K,
1 (F)>
vOi tap thudc tinh 1a khod K, tap phu thudc 1 chiéu cta F 1én K.

Vé sau ta s& chdng minh phan rd nhu thé cé néi khong mat.

Thidu4.25:

XeeW=<{A, B CDE G H,IM, N} {AB— CD, DE— GB,
HA— EG, EG— D, G— I}>. Khod cia W1a K = {AHM,N}

Khi d6 ta ¢6 phin rd W thanh cic Wi con béo toan phu thudc:

W, =< ABCD, AB — CD >,

W, =< DEGB,DE - GB>;

W, = < HAEG, HA — EG >;
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W,=<EGD,EG— D>

W,=<GL,G—1>;

D¢ dim bdo tinh n&i khong mat ta thém vio W, = < AHMN, @& >
Kiém tra lai : tinh bao todn phu thudc hién nhién, tinh n6i khong mit

bang thuit todn Chase.

Bang khoi dau

A B C D E G H I M N
R, a a a a
R, a a a a
R, a a a a
R, a a a
R, a a
R, a a a a

Bang sau khi slra cho hop véi cdc phu thuéc ham trong F

A~ B [c Ip JE [G |H |I |[M [N
R, a a a a
R, a a a a
R, a a a a
R, a a a
Rq a a
R, a a a a a a a a a a J

Bang ¢6 mot hang (hang chita cac thudc tinh khod) toan a nén phan ra

¢6 néi khong mat.
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4.3.5, PHAN MANH DOC THANH CAC BCNF CO NOI KHONG MAT THONG
TIN VA BAO TOAN PHU THUOC

Trong cdc phén trén chiing ta da c6 céc thuat todn va céc phép kiém
tra tvong ing cho cac phan ra W thanh :
(1) N6i khong mat.
(2) Bao toan phu thuoc.
(3) Bao toan phu thudc va néi khong mit.
Bay gio chiing ta 1an lugt xét cac phan ra W thanh cic so dé con
BCNF ¢6 kém theo céc tinh chit (1) hoic (2) hoac (3).
Ching ta cam nhan rdng moi lugc d6 quan hé déu c6 mot phan ra c6
ndi khong mat thanh dang chuén Boyce — Codd (BCNF).
Moi lugc d6 ciing c6 thé phan ra thanh dang BCNF béo toan phu thudc.
Mot vén dé dat ra nita 1a c6 hay khong mot phan rd W thanh cdc dang
Boyce — Codd(BCNF) ma vén bao toan phu thudc va c6 néi khéng mat.

Trong muc nay ta s& xét va nghién citu cdc van dé nay.

Bo dé 4.3:

a. M6i so d6 W= <R, F> véi R ¢6 hai thuoc tinh déu c6 dang BCNF.
b. Néu R khong c6 dang BCNF thi ton tai hai thuoc tinh A va B trong
R saocho (R - AB) — A.

Chitng minh:
D6i véi truong hop (a), goi AB 1a mot luge dé, & luge dé nay chi c6

hai phu thu¢c khong tdm thuong c6 thé ding: A — B va B — A. Néu khong
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4.3.5, PHAN MANH DOC THANH CAC BCNF CO NOIL KHONG MAT THONG
TIN VA BAO TOAN PHU THUOC

Trong céc phin trén ching ta dd c6 cdc thuat todn va cdc phép kiém
tra tuong ting cho cic phan ra W thanh :
(1) Néi khong mat.
(2) Bao toan phu thuoc.
(3) Bao toan phy thudc va néi khong mat.
Bay git chiing ta 14n lugt xét cac phan ri W thanh cdc so dé con
BCNF ¢é kem theo céc tinh chat (1) hoac (2) hoic (3).
Chiing ta cdm nhan ring moi luge dé quan hé déu c6 mot phan rd ¢
nGi khong mat thanh dang chuin Boyce — Codd (BCNF).
Moi lugc d6 ciing ¢6 thé phan rd thanh dang BCNF bao toan phu thudc.
Mot van dé dat ra nita 1a ¢6 hay khong mot phan rd W thanh céc dang
Boyce —~ Codd(BCNF) ma vén bao toan phu thudc va ¢6 ndi kh(’mg mat.

Trong muc nay ta s€ xét v nghién clu cac van dé nay.

Bo dé 4.3:

a. Moi s0 d6 W= <R, F> v6i R ¢6 hai thudc tinh déu c6 dang BCNF.
b. Néu R khong c6 dang BCNF thi tdn tai hai thudc tinh A va B trong
R saocho (R - AB) - A.

Chitng minh:
Déi v6i trudng hop (a), goi AB 12 mét luge d6, & luge d6 ndy chi c6

hai phu thu¢c khong tim thutng c6 thé ding: A — B va B — A. Néu khéng
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¢0 phy thudc ndo ding thi chac chian khong ¢6 vi pham BCNF. Néu chi A -
B diing thi A 1a mot khod, vi the khong ¢6 vi pham cua BCNF. Néu chi B >
A ding thi B la khod, v néu ca hai ding, cd A va B déu 1a khod, vi thé
khong bao gid ¢6 vi pham BCONF,

Dai véi trudng hop (b), gia sir ¢é mot vi pham X — A trong R. Thé thi
R phai ¢6 mot thude tinh B khong thude 1ap XA, néu khong thi X* =R, va
X ~> A khong phai li vi pham. Vi B va A khong thude X nén tap R — AB
van chita X md X — A, do do (R - AB) = A chinh la diéu phai chimg minh.

Bodé4.4:
Néu chiing ta c6 mot tap phu thude F trén R va chiing ta chi€u cdc phy
thude trén R, < R d& dugce F, 16i lai chiéu F, trén R, < R, dé dugce F, thi
F, = 1to(F)
Nghia Ia ta c6 thé gia sir ring F la tap phu thudc cia R,, du rdng F ¢6
thé cé nhing thude tinh khong c6 trong R,.

Chitng minh;

Néu XY < R, thi X —Y thudc F* néu va chi néu nd thude F™.

Bodé 4.5 :

V6i moi so d6 quan hé W = <R, F >, ludn t6n tai so d6 quan he
‘"W’ = < R, F’> sao cho F twong duong vdi F'va trong F* chi gém
nhitng phu thudc haim ma phia bén phai cta né chi ¢é mot thudc tinh. Chiing

minh b6 dé niy hi¢n nhién.
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Trong cdc thuat todn phan ra sau day ta hay xét nhimng so dé quan h¢ W

ma bén phai cdc phu thugc ham F chi gom mot thuoc tinh.
4.3.5.1 Phan ra doc cé ndi khong mat va BCNF

Ching ta cé the sir dung cdc b dé trén dé xay dung thuit todn phan ra
mot s6 d6 quan h¢ W = < R, F > thanh cdc s d6 con W, = < R,, F, > BCNF
6 néi khong mat. Y tuéng chinh clia thuat todn;

Bat dau tr W néu ¢6 mot vi pham BCNF trong W, gia sit 1a X — A,
ching ta phan rd R thanh cdc luge d6 XA va R-A . Ca hai déu nho hon R,
bdi vi XA khong the bing R (néu bang R thi X* =R , nén X — A s& khong
vi pham BCNF). Theo dinh Iy 4.2 phan ri R thanh R, =XAvaR,=R - A
¢ ndi khong mit, boi vi R, MR, =X, R;-R, = A vd X - A. Chiing ta tinh
F|, F, la chi€u twong ting cha cdc phy thuoc Firen XA viR, =R - A, v
duoc hai s9 dé quan hé con W =< R, F>=<XA, X > A> W,=<R,, F,
>, voi W, la BCNF, coi W, 1a W lai d4p dung tuong tu nhu trén tim mot vi
pham trong W cho bude phan rd tiép theo. Tiép tuc phan rd cho dén khi
khong thé phén rd duge nita, nghia la so dé quan hé con cudi ciing can phan
ra hodc c6 nho hon hai thuoc tinh hodc ¢6 tap phuy thuoc bing réng, hoic
mot s0 do quan hé BCNF. Thém luge d6 cudi ciing vio phan rd. Khi d6 tat

ca cdc 50 d6 déu ¢6 dang BCNF s& la mot phan rd ¢é ndi khong mat.

Thudt toan 4.7 Phén ra W thanh céc BCNF c6 néi khong mét
Input: W= <R, F> F={X- A}
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Output : Mot phan rd R ¢6 ndi khong mat, sao cho mdi so d6

quan h¢ con W, =< R,, F> ¢6 dang BCNF ;

Phuong phap:

Trong tam cta thudt todn 1a 18y tuge d6 quan hé R réi phan rd né thanh hai
lrge do. Mot luge dé cd tap cdc thude tinh XA; va so d6 quan hé W = < XA,
X — A > 1aBCNF. Lugc do thithai sé 1aR - A, do dé ndiclia R - A véi XA
la n6i khong mat. Thuc hién d¢ qui thi tuc phan rd, v6i R - A d vitri cia R

cho d€n khi ching ta dat duge két qua mong mudn.

Z:=R; {* bat k¥ lic ndo Z ciing 1a luge d6 phan 13 ma c6
thé W khong c6 dang BCNF *}.

K:=1;

Repeat

If X—> A vi pham BCNF trong W= < Z, F> then
begin
R,:=XA;F =X A W, :=<R.F> F:=F-F, valoaikho¢i F
nhitng phu thudc ham cé chita A; Z:=7- A ;
Wi=< ZF>;
{Phan rA W thanh W,_va W, trong d6 W, cé dang PCNF}
end;
ki=k+1;
until khong thé phan rd Z tiép;

thém Z vao phan ra;
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Thidu 4.26:
Xét luge d6 quan hé R(C,T,H,P,S,G), v6i C - course (16p, khoa hoc),
T = teacher {(giang vién), H - hour (g16 hoc), P = phong hoc, S = student
(sinh vién) va G = grade (diém s6). C4c phu thuéc ham F theo ngif nghia cla
bai 10dn ching ta gia sir tén tai la:
C — T Maéi khoi c6 mét gidng vien.
HP - C  Tai mét gid hoc, mét phong chi ¢6 mot 1dp.
HT—>P  Taimét gir hoc, mot gidng vién chi cé mat trong
mot phong hoc.
CS—>G Mbi sinh vién c6 mot diém s6 cho méi kho4 hoc.
HS—P  Tai mot gid hoc, mot sinh vien chi c6 mit tai

mot phong hoc.

Vay ching ta ¢c6 W = < R, F >; v6i R= { C,THP,S,G } va tap phu
thuéc ham F = { C > T, HP - C, HT - P, CS — G, HS — P |. Ta thay
ngay C— T vi pham BCNF ctia so d6 quan hé néen W, =< {C, T}, C— T >
va W con lai (sau khi di bo thuoc tinh T va nhimg phu thuoc ham cé chita T
) cdn phan ri tiép la:

W =< {CH/PS G}, {HP - C, C85G, HS>P}>. Tiép tuc ta ¢é

W, = < {HP.C}, HP->C > vd W lai con 1a W = < {H,P,S,G}, HS»G
> Tiéptucta céd W, =< {H,S, G}, HSHG > va W = < {HLP,S}, @ >; dat
W, =< {HPS}, 0> Vay W, W,, W,, W, Ia nhiing so d6 con c6 dang
BCNF va phan rd p = (R,,R,,R,,R, ) = (CT, HPC, HSG, HPS) cia R ¢é noi
khong mat.

Trong phép phan ra nay phu thuoc ham HS — G khong thuéc F ma
thude F*,
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Can luu ¥ ring trong thuc hanh ¢6 thé thyc hién nhanh hon bang céch
sau mdi 1an tdch dugc mot Wi =< XA, X —» A> ta loai bo khoi W phu
thuoc X — A v nhitng phu thudc cé chita A. Va loai A ra khoi tap thuoce
tinh. Thi du quay lai thi du trén ta thuc hién nhu sau:

W, =<CT, C - T> W=<CHPSG, {HP - C,HS > P}>

W, = < HPC, HP — C>; W = < HPSG, HS — P>

W,=<HSP,HS > P> W =<HSG, 0> va

W, = < HSG, O>.

Phép phan rd nay khong bio toan phy thude vi da bo mdt €S — G cha F.

Tuy nhién, van cé nhitng sd d6 quan hé W dugc phan rd thanh cic SO

dé con dang BCNF cd néi khong mét va bao toan phu thude.

Thi du xét SDQH W va phép phan ra sau:

W =< ABCDEHIL, { A—>B,C—H>D,E—>H}>

W, =< AB A > B> W=<ACDEH! { C—> D,E—> H}>;
W,= <CD,C — D> W= <ACEHL E > H>;

W,= <EH,E - H> W=<ACEL 9 >;

W, = < ACEL 9 >;

Tinh bao toan phu thudc vi BCNF clia phén rd 1a hién nhién. Dua vao
dinh 1y 4.2 va b8 dé 4.2 ta ¢ thé két luan dugce tinh néi khong mat clia phan
ra. |

Tuy nhién ching ta c6 thé kiém tra lai phép phan ra c6 noi khong mat

bing thuat todn Chase nhu sau:
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Bang khai dau

A [B JCc b [E jH [ ]
R, | a, a,

IR, | a; a, o

_R3 a5 dg N
R, !4 a, dq a,

A B C D E H [
R, |3, d;
) a, a, ]
R 3] ds Qg
e A, ay Ay a5 dg iy

Bing c6 mot hang toin a nén phan ri ¢6 néi khong mat.

Mot vin dé cin phai quan tam 13 moi so dé quan hé W c6 [uon phan ra
thanh céc so' d6 con BCNF va ¢6 n6i khong mat khong? .

Chiing ta thily ring n€u W ¢6 nhig vi pham BCNF thi thuat todn trén
cho ta mét phan rd thainh BCNF va ¢6 néi khong mat. Nguac lai néu W di Ia
BCNF thi ta ¢6 thé ldy W, = W, W, = W,_ .

16 NMCS-A
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Két luan:
a. Moi s do quan hé W déu ¢6 the phan rd thanh cde BCNF ¢6 néi
khéng madt.
b. Phan rd W thanh cde so 6 quan hé con BCNFE ¢6 néi khong mdt
khong duy nhdt.

Két luan niy dé dang suy ra tir cdc phén tich vira xong.

4.3.5.2 Phan manh doc thanh cac BCNF c6 bao toan phy thudc

Thuat todn 4.7 trén day, ta di phan rd so do quan he thanh cdc so do
con ¢6 dang BCNF va ¢6 noi khong mdt. Tuy nhién thuat todn khong dam
bao phan rd ¢é bao todn phu thudc. Va sau day ta s€ phan ra so d6 thanh cac
BCNF ¢6 bio toan phu thuoe. Tat nhien v6i W bit ky ching ta luén cé thé

tim duoc mot phan rd thanh cdc BCNF bao toan phy thudc.

Thudt todn 4.8: Phan rd W thanh cac BCNF ¢6 bdo toan phu thudc

Input: W=<R, F>;
Output: Mot phan ra thanh BCNF bao toan phu thuéc ;

Phuong phap:

Né&u c6 nhing thuoc tinh ciia R khong nam trong mot phu thudc nao
clia F , thi moi thuoe tinh nhur the déu 6 thé tao ra mét so dé con BCNF véi
tap phu thude rong. Néu mot trong nhimg phy thude trong F c6 chifa tat ca cic
thude tinh ciia R thi két qua ¢é mét manh chinb fa R. Con 141, phin ra két qua

o s& chifa cdc luge d6 XA cho méi phu thude X — A trong F.

16. NMCS-B
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Thidu4.27:

Xét lgi sa d6 quan hé W = <R ,F>; véi R= (C.T,H,P,S,G} vi cdc phu
thudc cua F:

Co>T,.CS>G,HP>CHSS> P HTH>P

Thuat todn 4.7 sinh ra 1ap so d6 quan hé :

W, =< CT, CoT>,

W, = < CHP, HP— C>,

W, =< THP, HT—-P >,

W, =< C8G, CS -G >,

W, =< HPS, HS—» P >.

Pinh Iy 4.3:

Thuét todn 4.7 tao ra mot phan ra bao toan phu thudc thanh cdc dang
chudn BCNF .

Chitng minh:
Boi vi cac phu thuge hinh chi€u I1a nhitng phy thuoc clia F, nén phan
rd rd rang la bdo toan phu thudc. Con mdi so d6 con dang < XA, XA > 16

rang [a BONF .

Két ludn : Moi so do quan hé déu c6 thé phan ra thanh cdc BCNF (va tdt

nhién la 3NF) ¢6 bdo toan phi thuéc.
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4.3.5.3 Phan manh doc thanh cac BCNF va cé bao toan phuy thudc ¢b ndi

khéng mat thdng tin

Thudt todn 4.8 trén day ta xét phan rd véi 2 diéu kién: thanh BCNF va
bao toln phu thude. Sau day chiing ta s& xét phan 1 vai 3 diéu kién : thanh
BCNF., bao toan phu thudc , ¢6 ndi khong mit,

Nhu da phan tich vi két luan tnede day, ta ¢6 thé phan rd R cita so do
quan hé W = < R,F> bt ky thanh moét tdp cdc luoe do con:

p=(R....R}
sa0 cho p ¢6 néi khong mat va méi <R, , F, > ¢6 dang BCNF . Ching ta cing
¢6 thé phan 13 R thanh 6 = (S,, ..., 8,) sao cho ¢ bdo toan tap phu thude F,
va mdi <8, ,F, > c6 dang BCNF . Vin d¢ bay giv la ligu chiing ta ¢6 thé
phan rd W thinh cdc BCNF mii vin ¢6 ca hai dac tinh bao toan phy thudc va
nGi khong mét? Ching ta chi cin néi vao o mot lugc dé quan hé k, véi k 1a

khod cia W = < R, F > nhu thuat todn sau:

Thudt todn 4.9: Phén rd W thanh cdc BCNF, bao toan phu thudc, noi
khong mat.

Input W =< R, T >; k lia khod cua W,
Output W,, W,, ... Ws BCNF, ndi khong mit, bao toan phu thuoc.
Plutong phap:
Néu ¢é cac thude tinh khong thudc tap F thi nhém cdc thude tinh do
thanh mot so dd con vé6i tap phu thude rdng.
W =< XA, X—A>; vdi moi phu thugc cua F.

W, = < k, m(F) > k 13 khoa ctia W va ,(F) 12 chiéu cia F ién k.
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Dinh [y 4.4 Thuat 104n 4.9 phan rd mot so d6 quan h¢ thanh cdc BCNF,

bao toan phu thude cé nai khong mat.

Chitng minh: Ro rang phép phan 1 trén ¢é bio toin phu thudc va
thanh cic BCNF . D¢ dam bdo tt cé cde so d quan h¢ con déu 12 BCNF ta
chi cin kiém tra lai W, . Gid sir trong W, cé mot vi pham BCNF, tic ¢6
Y—=AvaY 4k AL thude tinh khod, Y 13 tap con thye su cia khod K.
Dicu niy vo 1y vi k 13 khod nén theo tinh t6i thidy khong thé ¢6 mét tap con
cua khod kéo theo mot thude tinh cia khod néu ¢é nhu vay ta ¢6 thé bd

thudc tinh A di.

Trude khi chiing minh tinh nai khong mat cia phan ra 1a lay mot vai

thi du minh hoa.

Thidu4.28:

Ching ta xem lai thi du W=<R,F> vdi R= { CC;THPS,G ) va tap
phu thuoc haim F= { C > T, HP —» CHTI->P, CSH5 G HS>P |3

Khoid cia W la k = { H, S} va chiéu cta F lén k la réng. Phan ri theo
thuat todn 4.8 ta durce:

W,=<CT,C - T >

W, =<IIPC,HP - C>;

W.=<HPT, HT > P>

W, =<(CS,CS -G >;

W,=<HSP,HS - P>

W, =<HS, 0>=w_
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Hién nhién phép phan ri cd bdo toan phu thudc va thinh cic BCNF.
Kiém tra lai tinh ndi khong mat bang thuit toin Chase:

Bang khoi diu

C G H P S T
R, | a a
R, a a a
R; a a a
R, a a a
R, a a a
| R, ] a a

Sau khi stra cho bang khéi ddu trén day thod mot s6 phu thuge trong F
ta dugc mot bang chita toan a & hang tht 6, hang chifa cdc thudc tinh khoa.
Bang ¢6 hang R, =k = {H, S} toan a.

Viay phan r c6 ndi khong mat.

C 1 G H p S T
R, a a
R, a a a a
R;  |a a a a
R, a a a a
R; a a a a a
R, a a a a a a |
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Thidu 4.29:
Xétsodd quanhe W =< R, F>: vdi

R=1{A,B, C,D E G H1}; F={AB —CD, DA—BG, EG—H,
H-—IE, IA—BD}. Ta thiy K = {A, H) 13 khod clia W va chiéu clia tap F

lén K 1 rong,

Bay gio ta phin ra theo thuit toan 4.8

W, =< ABCD, AB—CD >:

W, =<DABG, DA—BG >:

W3 =<EGH, EG—H >;

W, = <HIE, H—IE >;

Ws=<I1ABD, IA—BD >;

We=<AH, 0 >=W,

Ta dé dang thdy ring cdc Wi 1 nhitng so d6 quan hé BCNE. Phép
phin rd bdo toan phu thuoc,

Céc ban cén luu ¥ ring ¢ day mot s so d6 quan hé cé bén phdi phu

thudc ham la hai thudce tinh. Méi so dé nhu vay c6 thé tich thanh hai so dé.

Sau day 1a bang kiém tra tinh néi khéng mat.
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Bang khai ddu (khéng 1am sai Jéch thudt 1odn ta vict a thay cho a;)

| A B C D E G |[H I
l R, a a | a a
R, a a a i
\ R; a a a
R, “ a a a
R; a a a a
| R, " | a a i

Bang sau khi di sita cho thoi mét s6 phu thuoc ham cua tdp phy thude

ham F
A B |C D E |G H ]
R, a H a a a
R, a a a a a
R, a a a a
R, a a a
R, a a a a a a a )
R, a A a l a a a 1 a a

Nhu vay hang thi 6, R, =k = {A, H} la khod chira toan a nén phan i

¢6 noi khong mat. Qua hai vi du ta thdy rang cudi cing hang chida khod k

ludn chira toan a.

Bay gio ta.phai ching minh tinh chat néi khéng mat coa phan ra theo

thuat todn 4.9 vi cling 1a hoan chinh chimng minh dinh 1y 4.4 .
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Qua hai vi du trén ta thdy sau mot s6 lan sira cho bang khéi ddu thoa

cdc phu thude trong F thi hang chita khod k s& chita toan a.
Phan nay ciia dinh |y xem trang 473 trong [2].
4.3.6. LOIKET VE VAN BE PHAN MANH DOC

Ta can nhic lai ring bai todn phan rd luén gin véi muc ticu cta bai
todn. Rét nhi¢u viin d¢ cha phan tdn ching ta vin phii kham phd v sdng tao
heuristic. Nhimg van dé ta da phan tich va nghién ctu & day chung cho cit
phan ra ap trung va phan ra theo tim dia 1y trén mang.

Trong phian phan rd tap trung, véi nhimg cong cu di cho trong cdc
Thuat todan ching ta chi ding dé€ tham khao cho bii todn cy the cfia minh.
Di¢u quan trong can nhd [a khong phii moi phan rd ¢6 noi khong mat déu
hitu ich, tham chi mot s6 con 6 hai. Sai lam hay gap.nhfit la di phan ra mot
Iwoc 36 dd ¢6 dang BCNF chi vi mot phén rd c6 néi khong mat va bao toan
phu thudce. |

Chiing han ching ta ¢é thé ¢6 mot quan hé cung cdp thong tin vé nhin
vién bdn hang, thi dy nhe ma s6 nhan vién I, tén nhan vién N, gian hing D,
lwong S. Boi vi I 1a khod duy nhat trong truding hop nay, chiing ta ¢6 1 — A
vél mot thude tinh A, Vi vily holin toan ¢6 thé phan ra luoc @6 nay thanh IN,
ID vi IS. Dé thiy rang phan rd nay ¢6 noi khong mat vi I, thuoc tinh duy
nhat trong phin giao clla mdi cdp . xdc dinh tdl ci cdc thuoe tinh; ciing 1o
rang 1a né bdo toin phu thuée I —» NDS.

Tuy nhica, chinh luge d6 INDS lai ¢é dang BCNF, vi ¢6 nhifng wu

di¢m khi phai tra 10§ nhimg cau van tin ¢6 lién quan dén nhitmg thuoc tinh
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khic [. Chang han néu chiing ta mudn biét tén va luong cla tdt ca nhan vién
clia gian hang dé choi tré em, ta phai ndi IN I><| ID I><} IS cla cdc luge do
da duge phan rd, nhung c6 thé tra 10t ngay duge ciu hdi ma khong can 1y
bat cif n6i ndo néu ching ta dé nguyén luge do quan hé cii. Hon nita tuge d6
duroc phan rad doi hoi ma s6 nhan vién phai duge 1ap lai ¢ nhiéu vi tri mac du
né khong phai 1a du thira nhung t6n kém bg nhé. .

Vay khi 4p dung 1y thuyét phan rd, cin phai nhd rang phan ré la ciiu
canh duoc st dung dé giai quyét cdc van dé du thira, bat thudng vi mang chit
khong phai 13 mue dich. Khi dp dung Thuat todn 4.6b chiing ta nén tranh
phéan ra néu luge dé di ¢6 dang BCNF. Khi st dung Thudt todn 4.8 ching ta
nén xem xét dén vige 16 hop cdc luge db quan hé duge tao ra néu khong co
pham vi BCNF.

4.4. CAP PHAT

Cap phat tai nguyén cho cac nit ca mét mang mdy tinh Id mét bai
todn da duge nhiéu ngudi quan tam va nghién ciu rong rai. Tuy nhién, phan
16n cdc nghién ciu nay déu khong tap trung vao bai todn thiét k¢ CSDL
phan tdn, ma vao cdch thite dat céc tap tin trén mot mang mdy tinh. Ching ta
& xem xét mot cach téng quan nhitng khai niém nay. Trudc tién, can phai

dinh nghia bai todn cdp phat mét cach chinh xdc hon.
4.4.1L.BAI TOAN CAP PHAT
Gi4 sir ring ¢6 mot tap cdc manh F = {F,, F,, ... . F,} vA mot mang

may tinh bao gém cac vitri S=4{S,,S,,.... 8§} trén do c6 mot tap cdc ung

dung Q = {g,, qs, . . . . q,} dang chay. Bai todn cdp phat (allocation problem)
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1a tim mot phan phdi “t6i vu” ciia F cho S.

Tinh “t6i uvu” (optimality) ¢6 thé duge dinh nghia ing véi hai s6 do
[Dowdy and Foster, 1982 ] :

1- Chi phi nho nhat : Ham chi phi gém ¢é chi phi luu moi manh F, tai
vi tri S, chi phi van tin F, tai vi tr{ S, chi phi cip nhat F, tai 1t ca moi vi tri
¢6 chifa nd, va chi phi truyén dir liéu. Vi the bai todn cdp phat ¢§ ging tim
mot luge do cap phat véi ham chi phi té hop thdp nhat.

2- Hiéu qua. Chién luge cap phét duoc thiét k& nhaim duy tri mét hiéu
qua I6n dé 12 ha thdp (hoi gian dédp tng va tang (6i da luu lugng hé théng tai
méi vi tri,

N6i chung bai todn cdp phit tong qudt la mot bai todn phic tap va ¢é
do phic tap 1a NP- day di (NP-complete). Vi th€ cdc nghién ciru di dugc
danh cho vi¢e tim ra cdc giai thuat heuristic 16t dé c6 thé c¢é dugc céc 151 giaj
gén 16 vu. DE phan biet bai ton cAp phdt tap tin truyén théng véi cip phit
manh trong céc thi¢t k€ CSDL phan tén, ching ta goi bai todn thit nhat 1 bij
todn cip phdt tap tin FAP (file allocation problem) va bai todn sau la bii
todn cdp phdt CSDL DAP (database allocation problem).

Hién khong c6 mot mé hinh heuristic 1dng quét nao nhan mot tap céc
manh va sinh ra mot chién luge cdp phdt gan 151 uu ing véi cac loa rang
budc di thie luan o day.

Cac mo hinh da dugc phat trién chi mdi dua ra mot s6 gia thigt don
gian héa vd d€ dp dung cho mot 8 cdch dat vin dé cu thé. Vi thé thay vi
trinh bay mét hoac nhiéu thuat todn c4p phit, chiing téi trinh bay mot mo
hinh trong ddi 16ng quét va thio luan mot s§ heuristic ¢6 thé duoc dung dé

gidi quyét ching.
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4.4.2 THONG TIN CHO CAP PHAT

G giai doan ¢Ap phét, ching ta can céc thong tin dinh lugng vé CSDL, vé ciic
g dung chay trén dé, vé ciu tric mang, kha nang xg 1v vit gid1 han luu triy
= Pl =l v B 5 o 8

cha moi vi trf trén mang.
4.4.2.1.Théng tin vé CSDL

Pé thue hieén phan manh ngang. chiing ta da dinh nghia do tuyén hoi
s cip. Bay gid ching ta ¢in md rong dinh nghia d6 cho cdc manh, vii dinh
nghia do tuyén cita mét manh F, dng vdi cau vin tin g, Dfiy la $6 luong cidc
bo clia IF; can duoc truy xudt dé xur iy g;. Gid tri ndy dugc ky higu la sel, (F).
© Mot loai thong tin khdc trén cdc manh la Kich thude cua ching. Kich
thude mot manh F; duge cho bat:
size (F) = card (¥) * Length (F)

trong d6 length (F)) Ia chiéu dai (1inh theo byte) cua mét b trong manh F.
4.4.2.2 Théng tin vé img dung

Phin 16n cdc thong tin ¢6 lién quan dén img dung déu dd duge hién
dich trong khi thuc hién phan manh nhung cing can mot s6 it nlfa cho-mo
hinh c¢dp phit. Hai s6 [iéu quan trong 1A 56 truy xuat doc do ciu van tin g
thure hi¢n trén manh F; trong moi ldn chay cta no (ky hi¢u la RR,), va tuong
ting 1 cdc truy xudt ¢ap nhat (UR). Thi du chiing c6 thé dém s6 truy xudt
khéi cin phéi thue hién theo yéu cdu vin tin.

Chiing ta ciing cin dinh nghia hai ma tran UM via RM véi cic phan

tr trong img u, va r, dugc dic td nhu sau :
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I n€u vin tin g; c6 cip nhat manh F,
0 trong trudng hop nguoc Jai

I néu viin tin g; can doc manh F,

0 trong trudng hgp nguoc lai

Mot vecto O gom cde gid tri 0 (i) cling duoce dinh nghia, véi 0 (i) dac
ta vi tri dua ra céu vin tin g, Cudi cling dé dinh nghia rang budc thi gian
dap ung, thoi gian ddp Ung 101 da duoc phép cta mdi ing dung ciing cdn

phai duge dac ta.
4.4.2.3 Théng tin v& vi tri

VG&i méi vi tri (tram) ching ta cin bi€t vé kha nang luu trir va xir 1y
ctia né, Hi€n nhién 1 nhitng gid tri nay ¢6 thé (inh duoc bang cdc ham thich
hop hoac bang cac phuong phdp danh gid don gidn. Chi phi don vi d€ luu dit
fidu (i vi tri Sy & duoc Ky hiéu 1a USC,. Ciing cin phai dic ta s6 do chi phi
LPC,, la chi phi xtr 1§ mot don vi cong viée tai vi tri S,. Pon vi cong viée cin

phai giéng vdi don vi ctia RR va UR.

4.4.2.4 Théng tin vé mang

Trong m6 hinh dang xét, ching ta gia sir ¢6 tén tai mot mang don

gian, trong d6 chi phi truyén méi bé gitta hai vi tri S, va S, D¢ ¢6 thé tinh
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dugc s6 lugng thong bdo, ching ta dung fsize lam kich thudce (tinh theo
byte) ciia mot bé dir liéu. Chic chén 13 ¢6 cac mo hinh mang phit hgp hon ¢6
xem xét dén kha ning truyén cta cdc kénh, khoang céch giita cdc vi tri, chi
phi giao thie, van van. Tuy nhién xét phuong trinh nhu thé vuot ra khoi

pham vi cudn sdch nay,
4.4.3. MO HINH CAP PHAT

Chiing ta s& thao luian m6t mo hinh cip phdt cé muc tiéu la giam
thiéu tdng chi phi x{r 1y v luu trir .
M0 hinh cua ching ta ¢4 hinh thai nhu sau :
min {Total Cost)
tng vdi rang budce thoi gian ddp tng, rang budc luu trit, rang budc xu 1y
Trong nhiing doan con lai, ching ta khai trién nhitng thanh phén cla
mo hinh nay dua trén bién quyét dinh x;, duge dinh nghia la

I néu manh F, duge luu tai vi tri §;
0 trong trudng hop nguoc lai
TONG CHI PH
Ham téng chi phi ¢6 hai thanh phan : Phan xir 1y vén tin v phan luu
trit, vi thé né c6 thé dugc biu dién la:

TOC=  YQPC, + Y YSIC,
“°Q VS FeF
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v6i QPC; la chi phi xir 1y cau vén tin clia tng dung q,, va STC, la chi phi luu
manh F, tat vi tri S, duge tinh boi:
STC,, = USC, *size (F) * x,

Chi phi xir 1y vin tin khé xdc dinh hon. Hau hét cdc mo hinh cho bai
todn cdp phdt tap tin FAP tich n6 thanh hai thinh phdn : Chi phi xir Iy chi
doc va chi phi xir 1y cap nhat. Chiing t6i chon mot 161 ti€p can khac trong mé
hinh cho bii todn DAP va xdc dinh né nhu chi phi xir ly 2 PC va chi phi
truyén la TC. Vi th€ chi phi xir 1y vin tin QPC cho ng dung g, 1a

QPC, = PC + TC,

Thanh phin x& 1y PC gém ¢6 ba hé s& chi phi, chi phi truy xudt AC,

chi phi duy tri toan ven IE va chi phi diéu khién déng thai CC -
PC, = AC +IE + CC,

M6 ta chi tiét cho méi hé s chi phi phu thuge vao thuit todn duge
ding d¢ hoan tit cdc tic vu d6. Tuy nhién d& minh hoa, ching toi $& mo ta
chi tiét vé AC: _

AC = Y > (ui * URy +ry* RRy)* xj * LPCy
S eS F eF

Hai s6 hang dau trong cong thic trén tinh s6 truy xudt cla vén tin g,
dén manh F, Ch.L'l y ring (UR; + RR;) ta tong s6 cdc truy xudt doc va cip
nhit. Ching ta gia thiét rang cdc chi phi xir I ching Ia nhu nhau. Ky hiéu
tong cho biét tong sa cdc truy xuat cho tat ca moi manh duoc g, tham chiéu.
Nhan véi LPC, cho ra chi phi cua truy xudt ndy tai vi tri S,. Chiing ta lai
diing x;, dé chi chon céc gid tri chi phi cho cdc vi trf ¢6 luu cdc manh.

Ham chi phi truyén ¢6 thé duoc dua ra gidng nhu cdch cGa ham chi
phi truy xuat. Tuy nhién t6ng chi phi truyén dit liéu cho cap nhit va cho yéu
cau chi doc s& khdc nhau hoan toan. Trong cdc vdn tin cap nhat, ching ta

can cho tat ca moi vi tri biét noi c6 cdc ban sao, con trong van tin chi doc thi
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chi can truy xudt mot trong cdc ban sao la du. Ngoai ra, vao lic két thic yéu
cdu cAp nhit thi khong cin phai truyén dit liéu nguoc lai cho vi tri dua ra van
tin ngoai mot thong bao xdc nhan, con trong vin tin chi doc 6 thé phai ¢
nhiéu thong bdo truyén dir lidu.
Thanh phén cap nhat ¢iia ham truyén dir ligu 12
TCU; = 3 Yui* Xk *Bopx T 2 2 " X ™ oy
S¢S F; eF S5¢e SF eF

S6 hang thi nhat dé gl thong bdo cap nhat tir vi trf gée 0 (i) cla g
dén tat cd ban sao cin cip nhat. S hang thit hai danh cho théng bao xéc
nthan.

Thanh phin chi phi chi doc ¢6 thé duoce dac ti 1

TCR, = ¥ min(u ¥ x, % g gty * xp ™ sel (F)* lengt(FD) g, o)
F,eF §e8 fsize

S6 hang tht nhat trong TCR biéu thi chi phi truyén yéu ciu chi doc
dén nhitng vi tri ¢6 ban sao ctia manh cdn truy xudt. S6 hang thd hai dé
truyén cdc kél qua tir nhitng vi trf nay dén vi tri yéu cdu. Phuong trinh nay
khiing dinh ring trong s6 cdc vi trf ¢6 ban sao cla cing mét manh, chi i tri
sinh ra téng chi phi truyén thdp nhit méi duge chon d¢ thyc hién thao (dc

nay.

Bay gid hiim chi phi truyén cho vén tin g; ¢6 thé duoc tinh |2

TC, = TCU, + TCR,
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RANG BUOC

Céc ham rang buc c6 thé duge dic ta tuong tu. Tuy nhién thay vi
mo ta nhitng ham nay k¥ ludng, ching t6i s€ mé ti xem hinh théi clia ching
s¢ nhu the nao. Rang bugce thdi gian ddp g can dugc dic ta la

Thoi gian thyc thi cha ; < thdi gian dép dng 16n nhat cia g, Vq, € Q

Ngudi ta thich dac ta sd do chi phi cia him theo thdi gian béi vi né
don gian héa déc ta vé rang budc thoi gian thyc thi,

Rang budc lvu trif 12

2. STC, <kha nang lu trif tai vi tri S, VS, S

WEjeF
Trong dé rang budc xir 1y Ia :

Z tai trong xir ly cla g tai vi trf S, < kha ning xtt Iy cua S,, vS, e S

VgicQ

Nhur th€ ching ta két thiic phdn phan tich vé mé hinh cap phat & day,
Mic du ching ta di khong xay dung né mot céch ddy du, song sy chinh xdc
qua mot s6 thudt ngir da cho thdy 1am thé nio dé trinh bay mot bai toan nhu
thé. Ngoai khia canh ndy, chiing ta ciing da chi ra cdc vin dé quan trong ¢in

chil y trong cdc mo hinh cap phét.
4.4.4, KET LUAN CHO CAP PHAT

Trong phan trudc chiing ta da nhan manh mot mé hinh cAp phdt tdng quat
c6 tinh phic tap va ric 16i ddng ké. M6 hinh FAP va mo hinh DAP thuoc

loai NP - complete. Chinh vi 18 d6 ma ngudi ta phai fim kigm cic phuong

phép heuristic cé thé cho ra nhimg 15i giai gan t6i vu. Kiém tra "chat lugng”

17. NMCS-A
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trong trudng hop nity tat nhién 1a xem két qud cia thuat todn heuristic tiém
can dén muc dd ndo so véi cdp phdt 161 vu.
Mot s6 heuristic da duge ap dung Jam gidi phdp cho cic mo hinh
FAP vi DAP. Tir lau nguoi ta &é nhan ra ring cé sir twong ing gilta bai todn
FAP vi bai toan chon vi uf dat thi€t bi di duoc kham pha trong cdc nghicn
ctu vé qua trinh diéu hanh san xudt. Thyc sy nguoi ta da chiing té sy ding
cAu giita bai todn FAP don gidan véi bai toin dinh vi kho luu hang
[ramamoorthy and Wah, 1983 ]. Vi the cdc heuristic da dugc phét trién boi
cic nhd nghién citu vé diéu hanh thudng ducge dung dé giai cic bai toin FADP
vd DAP. Mot s6 thi du di duge néu trong [Ceri et al., 1982b]. {Fischer and
Hochbaum, 1980] vA [Chang and liu, 1982].
Vay thiét k&€ CSDL trén mang hi¢n tai van codon nhiéu vin dé budbc cac

chuyén gia tin hoc phai quan tam.

17. NMCS-8
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BAI TAP

4.1%, Cho quan hé¢ EMP nhu trong Hinh 4.1, goi p, : TITLE < "Programmer”
va P, o TITLE > "Programmer” la haj vi tir don gian. Gia s rang chudi ky ty
dugc sip theo thit tu chir cdi.

(a) Thue hién phan manh ngang cho quan hé EMP ting véi {p,, p,}

(b) Gidi thich tai sao phan manh két qua {EMP,, EMP,} khong dép
Ung dugce quy tic diing dan cla phan manh.

(c) Sira lai cdc vi ti p, va p, dé chiing phan hoach EMP tuén theo cic
qui tac diing dan clha phan méanh. Dé 1am diéu do, hiy sia lai cdc vi tir, xay
dung tdt ca cdc vi tir hoi so cdp va suy ra céc phép kéo theo tuong tng roi
thuc hién phan manh ngang ctia EMP dua trén cdc vi tir hoi so cdp nay. Cudi
cung ching t6 ring két qua cé tinh day do, tinh tai (hiét duge va tinh téich

biét.

4.2. X¢t quan he ASG trong hinh 4.1. Gid sir ¢6 hai itag dung triy xudt ASG,
ing dung thir nhit dugc dua ra tai ndm vi trf va muén tim thdi gian phan
cong cdc nhan vien khi biét ma s6 nhan vien. Gia sit riing nha quan 1y, nha
tu véin, k§ su va lap trinh vién duoc luu tai bén vi tri khdc nhau. Ung dung
thit hai duge dua ra tai hai vi tri trong d6 cdc nhan vién ¢6 thoi gian phan
cong dudi 20 thdng dugc quan Iy tai mot vi tri con nhiing ngudi trén 20
thang dugc quan 1y tai vi tri thi hai. Hay phan manh ngang nguyén thuy cho
ASG véi cdc thong tin trén.

4.3. X¢t quan hé EMP va PAY trong Hinh 4.1, EMP va PAY déu dugc phan

manh ngang nhu sau :
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EMP, = EMP(TITLE = ‘Elect.Eng’).

EMP, = EMP(TITLE = ‘Syst.Anal’).

EMP, = EMP(TITLE = ‘Mech.Eng’).

EMP, = EMP(TITLE = ‘Programmer’).

PAY, = PROIJ(Sal >30000).

PAY, = PROJSal < 30000).

Tinh néi nira EMP, I>< PAY, va n6i ty nhién coa cic EMP, voi
PAY

4.4. Cho mot thi du v& ma tran CA trong d6 diém tdch khong duy nhét va
phan hoach ndy nidm ngay giifa ma tran. Cho biét s6 luong cdc thao tic xé

dich cin thuc hién dé cé duoc mét diém tdch duy nhat.

4.5. Cho quan hé PAY nhur trong hinh 4.3 goi p, : SAL < 30000 va p, : SAL
> 30000 1i hai vi tir don gian. Hay thuc hién phan manh ngang cho PAY ing
vai nhimg vi tr nay dé€ ¢é duge hai manh PAY, va PAY,. S dung phan
manh cta PAY, thuc hién phan ménh ngang dén xuat cho EMP. Ching t6
tinh ddy d0, tinh tdi thi€t dugce va tinh téch biét ctia phan manh cho EMP.

4.6. Goi Q = {q,, Qs Qs Qs G5} & MOt tap vin tin, A = {A}, A,, Ay, Ay, Asl
14 tap thuéc tinh va S = {S,, S,, S} 12 tap vi tri. Ma tran cta hinh 4.21a duGi
day mo ta gid tri sir dung thudc tinh con ma trin trong hinh 4.16b cho biét
tAn s6 truy xudt dng dung. Gia sir rang ref, (q,) = | chomoi g, va §, A, la
thudc tinh khéa. Sir dung céc thuat toan nang lugng noi va phén hoach doc

dé co duoc mot phan manh doc cho tip thude tinh trong A.
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A A A, A, A S S, s,

q, /1 1 1 0 1~ q 7 10 20 0~

qQ | 1 1 1 0 1 & S 010

s 1 0 0 1 l qQ; | O | 35 =

q4 0 0 1 0 0 q4 0 10 0O

1 1 1 0 o ’ G "0 15 o0
(a) (b)

Hinh 4.16 Gia tri stt dung thudc tinh vi tan s6 truy xudt iing dung

4.7%%, Vigt mot thuat todn cho phan manh ngang din xudt.

4.8 **, Gia s{r dinh nghia khung nhin sau day
CREATE VIEW  EMPVIEW (ENO, ENAME, PNO, RESP)
AS SELECTEMP.ENO, EMP.ENAME, ASG.PNO,ASG RESP
FROM EMP, ASG
WHEREEMP. ENQ = ASG.ENO
AND DUR =24
dugc truy xudt bdi tmg dung q, nim tai cdc vi tri 1va 2 véi tin s& ldn luot 1a
10 va 20. Gia sir ti€p rang ¢ mot van tin g, khdc duoc dinh nghia la
SELECT ENQ, DUR
FROM ASG;
chay tai cdc vi tri 2 vi 3 véi tin 56 tuong ving 2 20 vi 10. Dua trén nhimg

thong tin nay hdly xay dung ma tran use (4 A)) cho cdc thude tinh chia ca hai
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quan hé¢ EMP va ASG. Ciing xay dung ma trén ty lyc dé c6 thé diing nd khi
tach quan hé nay thanh hai manh doc bang cdch dung mot heuristic hoac
thuat toan BEA.

4.9**, Hiy dinh nghia mot cdch hinh thite ba ticu chudn ding dan cho phan

manh ngang dan xuat.

4.10**. Chting to ring thuat toan nang luong ndi sinh ra cac ket qué nhu

nhau dit sir dung thao tdc hang hay cot.

4.11%*, Sira lai thuat todn PARTITION dé c6 thé phan hoach k dong va tinh

dé phic tap cuia thuat todn thu duge.

4.12%*, Hay dinh nghia mot cich hinh thic ba ticu chuan ding din cho

pban manh hén hop.

4.13%%, M6 tA xem lam sao dé c6 thé mo hinh héa chinh x4c cc yeu ciu
dudi day trong bai todn cap phat CSDL.

(a) M6 lién hé gifta cdc manh.

(b) Xt 1¢ vdn tin

(c) Duy tri tinh toan ven.

(d) Co ché diéu khién dong thoi.

4.14%%, Xét nhimg thuat todn heuristic khdc nhau cho bai todn cidp phat
CSDL.

(a) cho biét mot s& tiéu chudn hop 1y dé so sanh nhing heuristic nay.
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Phan tich cac tiéu chudn nay.

(b} So sdnh thuat toin heuristic (mg véi cdc tieu chudn da dua ra.

4.15. Gia st chiing ta ¢6 co s& dir lieu clla mét céng ty hoat dong diu tu véi
cdc thudc tinh sau: B (broker, ngdi moi gi{jfi), O (office of a broker, vin
phong cla ngudi moi gidi), 7 (investor, nha ddu 1), S (stock, cé phan), O
(quantily of stock owned by an investor, 56 lugng c6 phan ctia nha ddu tu) va
D (divident aid by a stock, ldi clia méi ¢6 phin) v6i cic phu thudc ham:

S—D, 5B, 1S—Q via B—O.

a) Hdy tim mét khod cho luge d6 quan hé R = BOSQID

b} Luge dé R ¢6 bao nhiéu khod? Hiy ching minh

) Hay tim mét phan rd thanh dang Boyce — Codd ¢6 néi khong mat.

d} Hay im mét phéan rd R thanh dang chudn cap ba ¢6 ndi khéng mit va bao
toan phu thudc.

4.16. Gid su ching ta biéu dién luge d6 quan hé R clia bai tap 4.15 bing hai
fuge d6 ISQD va IBO. Hiy dodn xem ¢6 du thita va bt thudng nao khéng?
4.17. Néu ta biéu dién R ciia bai 4.15 bing cic luge d8: SDQ, IB, IQD va Bl
thi phan rd nay cé dac tinh n6i khong mat hay khong?

4.18. Gia sir chiing ta biéu dién R bal 4.15 bang cdc luge d6 1SQ, IB, SD va
ISO. Hay tim cdc pht cye tiéu cta cac phy thuée duge chiéu lén méi luge
d6 quan hé trén. Tim mbi phl cuc tiéu cho hop cha cic phu thude duge

chi€u. Phan rd nay c6 bao toan phu thudc hay khong?
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4.19**, Trong CSDL cha Bai tap 4.15 hdy thay phu thuéc ham S — D bing
phu thu6c da tri S »—> D. Nghia 1a D bay gi® biéu thi cho cdc phdn lii dd nhan
tir moi ¢6 phén.

a) Hay tim cg s& phu thudc coa L.

b) Hay tim co s0 phu thudce cia BS.

c) Hay tim mét phan ra dat dang chuan cp 4 cho R.

4.20. Xét co s& dit liéu chia Ship Voyages (tam dich 14 cong ty van tai bing
dudmg thuy) c6 céc thudce tinh sau: S (ship name, tén tau), T (type of ship,
loai thu), V (voyage indentifier, ma s& chuyén tau), C (cargo carried by one
ship on one vogage, khéi lugng hang hod duge van chuyén), P (port, bén
cang) va D (day, ngdy). Gia sir ring mot chuyén tau (voyage) c6 mot chudi
cac su kién: 14y mot loai hang va phan phéi hang nay cho cac bén cang. Mot
fau trong mot ngay chi duge ghé qua mot cang, vi thé chiing ta ¢4 thé gia

dinh c6 cdc phu thudc ham sau: S—T, V—-S8C, SD-PV.
a) Hay tim mot phan ra thanh dang BCNF c6 néi khong mat.

~b) Hay tim phan ra thanh dang 3NF ¢6 néi khong mat va bao todn phu
thudc,

¢) Hiy giai thich tai sao khéng ¢6 phan ra BCNF vira c¢6 n6i khong mit vira
bao toan phu thudc cho CSDL nay.

4.21. Goi U la tap thudc tinh va D 12 tap phu thudc (thudc mot loai bat k¥)
trén tap thude tinh U. Chidng ta hdy dinh nghia SAT (D) la tap cdc quan hé r

trén U sao cho r thod méi phu thudc trong D. Hay chimg minh.

a} SAT (D, uUD,) = SAT (D,) N SAT (D,)
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b) N&u D, suy dién logic duoc tit ci cic phu thuge trong D, thi
SAT (D)) = SAT (D,)
4.22, Goi F la mot tap phu thude ham.

a) Ching t6 rang phy thuéc haim X — A trong F 14 du thira néu va chi néu
X" chita A khi bao déng nity dugc tinh ing véi F— {X5A).

b) Ching minh rang thudc tinh B trong vé& trai X clia méi phu thuée ham
X—A la du thira n€u va chi néu A thuoc (X- {B))* khi bao déng dugc lay
ung vdi F.

4.23. Trong thuat todn xay dung so dé quan hé chinh téc twong duong véi so
d6 quan hé ddu, ching ta di sit dung hai phép biéh d6i trén chc tap phu

thugc ham d€ nhan duge mot phii cue tiéu [a:
i) Loai bd phu thuéc dur thira
if) Loai bo thude tinh du thira & v& trai.

Hay chiing to

a) Néu trude tién ching ta 4p dung (ii) cho dén khi khong con dp dung duge
nita r6i sau dé mdi 4p dung (i) ciing cho dén khi khong con dp dung duoc

nira thi ching ta luon luén nhan duge mot phi cye tiéu (chinh tic ).

b) Ngugce lai néu ching ta 4p dung (i) truSc cho dén khi khoéng con dp dung
duoc nita réi mdi 4p dung (i) ciing cho dén khi khong con dp dung duge nita

thi khong chéc chin ching ta thu duge mot phi cyc tidu.
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4.24. ChoSDQH W=<R,F> vdiR={A,B,C D}, F={A>B,C>D|
CMR phan rid p = (AB,CD) la mot phan i bio toan phu thudc nhung khong

phai la phan ra ¢6 ndi khong mat clia Iuge dd ABCD.
4.25. Goi F = {AB—>C, A—D, BD—>C)
«) Tim phi cue tiéu ciia F

b) Hiy dua ra mét phan rd cia ABCD thanh hai luge d6 dang 3NF va bao

toan phu thudc (ing véi tap phu thuoc ham F).
¢) Trinh bay nhitng phu thudc hinh chiéu cho méi luge do tim duge.

d} K&t qua cta cau (b) c6 phai 1a mot phan ri ¢6 néi khong mat hay khong?
Néu khong, ching ta ¢6 thé stra déi luge d6 nhur th€ no d€ phan rd ¢6 néi

khong mat va vin bédo toan phy thudce.
4.26. GoiF = {AB—C, A->B}
) Tim mot pha cuc tiéu cia F.

b) Khi cau (a) duge cho trong mot k¥ kiém tra & mét trudng dai hoc, hon
mot nifa s6 sinh vien dé trd 15i G = {A—B, B>C}. Ching 16 ring cau trd
11 nay 12 sai bing cdch dwa ra mot quan hé thod F nhung vi pham G hodc

chimg minh bang cach khac .
4.27. Gia sit chiing ta ¢6 mot luge d6 quan hé ABCD véi cdc phu thudc ham
|A>B, B»C, A—D, D—C}. Goi p 1a phan 13 (AB, AC, BD).

a) Tim cdc phu thudc hinh chi€u cho méi luge dé cla p.
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b) p c6 phai 12 mot phan rd ¢6 ndi khong mét tng véi cde phu thudc di cho
hay khong?

¢} p ¢6 bao toan cdc phu thude da cho hay khong?

4.28, Chimg minh rang (AB, ACD, BCD) khong phai & mot phan rd ¢d ndi
khong mat cia ABCD tng véi tap phu thude him {A—C, D—>C, BD—A).

4.29. Xét luge do quan hé ABCD véi cdc phu thudce
F={A—>B, B—>C, DB}
Gia str ching ta mudn tim mét phan rd BCNF ¢6 ndi khong mat.

a) Néu & bude dau tién ching ta phan rdi ABCD thank ACD va BD thi nhimg

phu thudc hinh chiéu trong hai luge d6 nay 14 nhitng phu thudc nio?

bh) Nhitng luge d6 nay b dang BCNF khong? Néu khong thi ¢An phéi phéan

rd ti¢p nhu thé ndo?
4.30. D6i véi nhiing tap phu thudc khic nhau, phan ra.

p = (AB, BC, CD) cta luge d6 R = {A, B, C, D } ¢é thé nai khong mat hoic
khong. Dé1 véi mdi tap phu thude dudi day, hay chitng minh ring phén rd

trén ¢6 ndi khong mat hoac cho mot phan thi du bang mét quan hé.
a) {A—B, B-C)
b) {B—-C, C->D}

c} {B—C}



268 NHAP MON €O SG DU LIEU PHAN TAN

4.31. Thuat todn kiém tra tinh bdo toan phu thudc cin thuc hién t6i da bao
nhiéu vong néu F 1a tap gdm » phu thuéc ham trén m thudc tinh (chi cin ude

luong do 16n 1a da).

4.32. Ching minh nhan xét sau : Néu R 14 m6t luoc dé quan hé va Xc R 1a
mot khod chia R iing véi tap phu thude F thi X khong thé c¢6 mot vi pham

dang 3NF tng v6i tap phu thudc ny(F).

4.33. Phy thuéc bao ham don ngéi (unary inclusion dependency) AcB trong
do A, B 1a cdc thude tinh (¢6 thé tir cac quan hé khac nhau) khing dinh ring
trong nhimg gid tri hop 1¢ cla cdc quan hé, mdi gid tri xuét hién trong cot
cua A ciing xudt hién trong cot cia B. Chiing tO rang cdc tién dé sau la ding
ddn va ddy du déi vdi céc phu thuoe bao ham don ngoi.

a) AC Aviimoi A

b)NEuAcCBvaBg CthiAcC

4.34, Chitng minh rang néu X—A,,..., XA, la cic phu thuéc ham trong
mot phil cye tiéu thi luge dé XA ... A c6 dang 3NF.

434. Cho SPQHW = <R, F>;v6iR={ C,T,H, P, S, G }; tap phu thudc

F={CoT, HP-C, HT->P, CS -G, HS —»P}. Hiy phan rd W thanh
cic dang chuan BCNF ¢6 ndi khong mat. Dung thuat todn Chase dé kiém
tra lai tinh ndi khong mat cua phan ra.

4.36 Cho SDQH W = <R, F>; v4iR = {A B,C,D,E,G,H,LI}, tap phu thudc
ham 12 F = {AB—C, DE—>G, DE—>AB, HI-JDE}. Hay phan rd W thanh
cdc dang chuin BCNF ¢6 bao toan phu thuéc.



Chuong 4. Céc phuong phép phan tan dir liéu 269

4.37. Cho SDQH W =< R, F>; v6iR = { A, BCDEG,IJH}, tap phu
thu¢c ham la F ={BC—A, EG5D, EG—BC, [J->H, Il EG}. Hay phan rd
W thanh cédc so d6 con ¢6 n6i khoéng mat v bio toan phu thuéc. Hiy dung

thuat todn Chase d€ ki€ém tra lai tinh n6i khéng mat ciia phép phan ra.

4.38. Cho SDQH W = <R, F > v6i R = | A, BC.D,EG,LIHJ, tap phu
thuoc ham F ={AC—>B, DG—E, DG—AC, IJ-H, II- EG]. Hay phan ra
W thanh cdc BCNF c6 néi khong mat va bao toan phu thude,

Ki€m tra lai béing thuat toin Chase tinh ndi khéng mat cla phép tich.

4.39. Cho lugc d6 quan h¢ vé cic nha cung cap :
S(TENS, HANGS, GIA, SOLUONG, DB/CS, PHONE); véi TENS 1a tén
nha cung cap, HANGS 12 hang cta céc nha cung cap, GIA 1 gid cha hang,

b/C va PHONE 1a dia chi va phone clia cdc nha cung cdp. SOLUONG 1a s6

lugng hang cla mot mat hing do mot nha cung cdp nao d6 cung cap.
a) Hay xét xem cdc quan hé trén fuge d6 S trén thudc dang chuan nao?

b) Dung tap phu thuoc ham F trong céu a phdn ¥ W= <R,F> thanh cdc so

do con c6 bdo toan phu thude va ¢6 néi khong mat.

c) Phan rd W thanh cic so dé con BCNF c6 néi khong mat vi bio toan phu

thudc,



270 NHAP MON €O SG DU LIEU PHAN TAN

4.40. Cho luoc dé R dudi dang DESIGN VIEW (xem trong Access) nhu sau:

R: Bang danh sach cédn bo.

Field Tén field Giai thich

| MA_CB Ma cdn bo B
2 HOTEN_CB Ho tén cac bo

3 GT Gié6i tinh

4 NOISINH_CB Not sinh

5 QUE_CB Qué quan can bd
6 CHOHIEN_CB Chd 6 hién nay ciia CB
7 DT Dan tc

8 THANHPHAN_CB Thanh phan gia dinh
9 NGAYVDOAN Ngay vao doan

10 NOIVDOAN Noi vao doan

11 SHDLD_CB S6 hop dong lao dong
12 CHUCDANH_CB Chic danh CB

13 HH_CB _ Hoc ham CB

14 BACLUONG_CB Bac luong CB

15 HSLUONG_CB Hé so luong CB

16 TOTNGHIEP_TR Tt ngiép trudng

17 NAMTOTNGIEP Nim tét nghiép

18 LOAITOTNGHIEP Loai 6t nghiép

19 CHUYEN_NGANH Chuyén nganh

20 MA_KH M3 khoa

21 MA_PH Ma phong

Nbu vay R ¢6 20 thude tinh. Hiy phan tim tap phu thuoc ham F va phan ri
s0 d& quan hé tuong ung thanh cdc BCNF ¢6 néi khong mat tin.




CHUONG 5
KIEM SOAT DU LIEU NGU NGHIA
VA XU LY VAN TIN

M@t trong nhitng yéu céu quan trong cha mot hé quéan tri CSDL tap
trung hodc phan tén la kha nang kiém sodt dir liéu ngit nghia va xir Iy vén
tin. Tuy nhién, nhimg khdi niém nay cho dén nay vin dang dugc nhiéu
ngudi quan tim ¢ mikc 1y thuyét, mifc khai niém. Trong chuong nay ching ta
s€ xét mot s6 khia canh c6 tinh khéi niém cia van dé. Cac phin 5.1, 5.2, 5.3
dugc danh cho cdc khdi niém lién quan dén kiém soat dit lid¢u ngit nghia. Cic
phan con lai cua chuong ching ta s& thio Juan vé cdc vin dé o6 lien quan

dén xir Iy vén tin va t6t wu hod van tin,

Kiém sodt dit lieu gém quan Iy khung nhin (view management),
kiém soat tinh an toan, bao mat (security) va kiém sodt tinh todn ven ngir
nghta. Cdc chifc nang nay phai bio dim dé nhimg ngudi duge phép sir dung
s€ thue hi¢n diing dan cde thuo tac trén CSDL nham duy tri tinh toan ven dit
litu. Trong CSDL quan he, kigm sodt dif lieu ngit nghia c6 thé dat dugc bing
mol phuong phdp quy dinh théng nhdt: He théng tu duy ti. Vi pham mot
quy tic do mot chuong trinh clia ngudi sit dung (mét tap cic thao tac trén

CSDL) h¢ thong s& ty dong vo hi¢u héa tde dung cla chuong trinh doé.

binh nghia cdc quy tac nham kiém sodt cdc thao tic dir liéu 13 mot
phin trong cong viéc quan tri CSDL, la mot chiic ning thudmg duge nhan

vién quan trj CSDL thyc hién (DBA). Ngudi quéan tri CSDL cling phai chiu
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trich nhi¢m ap dung cdc chién lugc té chic hoat dong, cic giai phdp kiém
sodt dit licu ngir nghia da dugc dé xuat cho moi trudng tap trung. Trong
chuong ndy, ching ta chi xem qua gidi phdp cho méi trudng tap trung va

trinh by nhitng vin dé s& nay sinh trong mot moi trudng phan tan,
5.1. QUAN LY KHUNG NHIN

Mot trong nhitng uu diém cla mo hinh quan hé 1a né cung cép duge
tinh doc lap di lidu logic. Trong mdt hé thong quan hé, nhu trong chuong 3
chiing ta da thdy mot khung nhin 1a mdt quan hé ao (virtual relation}, dugc
dinh nghia nhu 12 két qua vin tin trén quan hé co s& hoac quan hé thuc (base
relation, real relation) nhung khong duge vat chat héa nhur mgt quan hé co
s&, nghia 12 khong duoc luu thue su trong CSDL. Mot khung nhin 1a mét cira
s6 dong (dynamic window) theo nghia la né phan anh tat ca moi cap nhat
trén CSDL. Mot luge dd ngoai ¢6 thé duge dinh nghia la mot tap cic khung
nhin. Bén canh viéc sit dung ching trong céc luge d6 ngoai, cac khung nhin
con 6 tic dung bao dam dugc tinh an toan dir liéu bing mot cich rat don
gian. Nh& chon ra mot tap con ctia CSDL, céc khung nhin dé che ddu di mot
s6 dit liéu. N&u ngudi sir dung chi duge phép truy xuit CSDL qua céc khUI\lg
nhin, ho khéng thé nhin thay hoac thao tdc trén céc dif liéu 4n, vi the chiing
dugc bao ve.

Cin chi ¥ riing trong moi trudng phan tan, mot khung nhin c6 thé 14y
dif liéu tir cic quan hé phan tén, va viéc truy xuit mot khung nhin doi hoi

phéi thuc thi cau van tin phan tdn tuong tng véi dinh nghia khung nhin.
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5.1.1. KHUNG NHIN TRONG QUAN LY TAP TRUNG

Phiin 16n cdc hé quan tri CSDL quan he déu sir dung co ché khung,
nhin. Mot khung nhin 1a2 mot quan fig duge dan xudt tir cdc quan hé co sd
nhu két qua cia mét vin tin quan hé. N6 dudc dinh nghia bang céch gin tén

caa khung nhin cho cau van tin truy xut mo ta né.

Thidu5.1:

Khung nhin SYSAN (system analyst - phan tich vién he thong) dli(;rc
dan xudt tr quan hé EMP (ENO, ENAME, TITLE) ¢6 thé dugc dinh nghia
boi cau vin tin SQL sau:

CREATE VIEW SYSAN (ENO, ENAME)

IN (SELECT ENO, ENAME

FROM EMP
WHERE TITLE = "Syst. Anal. ")

Téc dung duy nhét cia cau lénh ndy 12 luu dinh nghia khung nhin
vao hé so co ciu. Khong ¢o thong tin nao khic cdn phai ghi nhan. Vi thé ket
qua cua ciu van tin dinh nghia khung nhin (nghia 3 mot quan hé ¢é cdc
thudc tinh ENO va ENAME cho cdc phan tich vién he thong nhu duge trinh
bay trong hinh 5.1) khéng duge téo ra. Tuy nhién, khung nhin SYSAN cé

thé duge xir 1Y nhir mot quan hé co sd.

18. NMCS-A
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SYSAN
[i ENO || ENAME |I
\ 2 \ M.Smith
ES B. Casey
\ I. Jones

‘ E8

Hinh 5.1 Quan hé wong img véi khung nhin SYSAN.

Thidub.2:
Cau vin tin:
"“Tim tén cua cdc phan tich vién hé thong , ma s0 du dn va nhiém vy cua he™.
Lien quan dén khung nhin SYSAN va quan hé ASG (ENO. PNO,
RESP, DUR) ¢ thé duge dién td 13
SELECT ENAME, PNO, RESP
FROM SYSAN, ASG
WHERE SYSAN. ENO = ASG.ENO

Thidub.3:
Tuy nhién, cau vidn tin § thi du 5.2 ¢6 thé khong dung quan hé

SYSAN.

SELECT ENAME, PNO, RESP

FROM EMP, ASG
WHERE EMP. ENO = ASG .ENO
AND TITLE = "Syst. Anal”.

18 NMCE-B
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Ket qua clia cau vin tin niy duge trinh bay trong hinh 5.2.

[ ENAME PNO RESP
M. Smith Pi Analyst

M. Smith p2 Analyst

B. Casey P3 Manager
d Jones P4 Manager B

Hinh 5.2 Két qua ciu van tin ¢é ding dén khung nhin SYSAN

Cau vin tin khong ding SYSAN duoc dién ta theo cdc quan hé co so
vit vi the ¢ thé xir 1y duoe van tin, Didu quan trong cdn chd y 14 xir 1y khung
nhin ¢6 the duge thye hién vio lic bién dich. Co ché khung nhin ciing ¢6 thé
duoc sir dung nham diéu chinh viée kiém sodt truy xuilt dé cé thé chia ca
cic 1dp con cdc déi tugng. Khi mudn che diu dit licu khong cho bat ky
ngudi st dung nao nhin thiy, ngudi ta ding tir khéa USER dé noi dén tén

ngudi sir dung khi nhap vio he théng.

Thidu 5.4:
Khung nhin ESAME han ché ngudi sir dung chi cho truy xuit den
nhimg nhan vién ¢é cling chiic vu.
CREATE VIEW ESAME
IN (SELECT  *
FROM EMPE!, EMPE2
WHERE EI. TITLE = E2. TITLE
AND El.ENO = USER)
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Trong dinh nghia khung nhin & trén, * dai di¢n cho "tdt ca moi thude
tinh", v hai bign bo (E1 vi E2) bién thién trén quan h¢ EMP dé dién ta ndi
clia mot bo clia EMP (bo tuong dng véi ngudi st dung nhap vao hé thong)
véi 1t cd cde bd chia EMP ¢6 chirc vu (title) nhu nhau. Chang han cau vén
tin dudi day duogc dua ra bdi nguoi st dung J. Doe.

SELECT g

FROM ESAME
tra vé quan hé clia hinh 5.3, Chi ¥ riing nguoi st dung J. Doce cing xuat hién
trong k&t qua. N&u ngudi sir dyng tao ra ESAME la mot ky sur dién nhr trong

trudmg hop nity thi khung nhin bicu thi tap tat ci cdc ky su dién.

ENO |l ENAME TITLE
Ei | J. Doe Elect. Eng. ‘
E2 L. Chu Elcct. Eng. J

Hinh 5.3 Két qua cha van tin trén khung nhin ESAME

5.1.2, CAP NHAT QUA CAC KHUNG NHIN

Khung nhin c6 thé dugc dinh nghia bing cdc cau vin tin phic tap véi
cic phép chon, chiéu, néi cdc ham gop nhém, v.v, Tat ca cic khung nhin co
thé duge truy vin nhu mot quan hé co s¢, nhung khong phai tat ca ching
déu duge thay déi nhu the. Cip nhat qua khung nhin chi dugc X1t 1y tu dong
néu ching ¢6 thé duge lan truyén chinh xdc dén cac quan hé co s¢. Ching ta

¢6 thé phin cdc khung nhin thinh hai loai: loai cap nhat duge va loai khong
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cap nhat duge. Mot khung nhin goi [3 ¢ap nhat duge néu cie thao tie cap
nhat trén khung nhin lan truyén chinh xdc dén cic quan hé co s¢ ma khong
gdy ra sy nham [an nao. Khung nhin SYSAN & trén 13 cap nhat duyc: chiang
han, chén mot phan tich vién mdi < 201, Smith > sé duoc anh xa IhE\-l.I"lh thao
tic chen mot nhan vien méi < 201, Smith, Syst. Anal. >, Néu cic thudc tinh
khdc ngoai TITLE ra bi che khuat khoi khung nhin, ching ¢6 thé ducgc gin

cde gid tri null. The nhung khung nhin sau day khong cap nhat duoc.

CREATE VIEW EG (ENAME, RESP)

IN (SELECT ENAME, RESP
FROM EMP, ASG

WHERE EMP. ENO = ASG. ENO)

Chitng han nhu phép x6a bo < Smith, Syst. Anal. > khong thé thuc
hi¢n duoc boi vi né khong 16 rimg. X6a Smith trong quan hé EMP hoac xéa
phan tich vi¢n trong quan hé ASG déu c6 nghia nhung hé thang Khong biét

trudng hop nao la ddng.

Cdc h¢ théng hi¢n tai hé trg cap nhit qua khung nhin rdt han ché.
Cédc khung nhin chi ¢6 thé dugc cap nhat néu ching dude din xuat tir mot
quan h¢ duy nhat biang phép chon hoiic chidu. Diéu niy loai trir cdc khung
nhin duge dinh nghia boi phép todn ndi, phép gop nhém v.v. Mot diéu ddng
chii ¥ 1 cée khung nhin dugc din xudt tir phép ndi ¢6 the cap nhat duoe néu

chiing c6 chita khéa cta cdc quan hé ca sd.
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5.1.3 . KHUNG NHIN TRONG CO SO DU LIEU PHAN TAN

Pinh nghia khung nhin déu giong nhau trong cdc h§ quan tr1 CSDL
tap trung ciing nhu phan tan. Tuy nhién khung nhin trong cdc h¢ thong phan
tan c6 thé duge din xudt 1 cde quan hé dd phan manh duge luu & nhiéu vi
tri khdc nhau. Khi mot khung nhin duge dinh nghia, tén vii cau vén tin truy
xudt ciia né s& ducge luu vao hd so co ciu.

Bdi vi khung nhin ¢6 thé dugc sit dung lam quan hé ca s trong cdc
tmg dung, dinh nghia clia ching phai dugc luu trong thu muc giong nhu cic
mo ta cua quan hé co s, Tuy thude vao me d6 ty tri cta vi tri duge dua ra
bdi hé théng, cdc dinh nghia khung nhin ¢6 thé dugc tap trung tai mot vi tri,
duge nhin ban mot phin hoac toan bo. Trong mdi trudmg hop, thong tin lién
két tén khung nhin vé6i vi trf dinh nghia cha né phai duge nhan ban. Néu
dinh nghia khung nhin khong ¢6 tai vi tri dinh nghia cua nd phai dugc nhéan
ban. Néu dinh nghia kbung nhin khong ¢4 tai vi trf dua ra cau van tin thi sé
phai truy Xudt 1y xa dén vi tri ¢6 dinh nghia khung nhin dé.

Trong chwong 4 ching ta da trinh bay nhiéu cdch phan manh cédc
quan h¢ ¢g so. Dinh nghia phan minh thyc sy rat giong dinh nghia clia cdc
khung nhin cu thé. Adiba (Adiba, 1981) di dé xuat mot co ch& hop nhat dé
quan Iy khung nhin va cc manh. N6 dya trén nhan xét la cic khung nhin
trong mot hé quan tri CSDL phén tdn ¢6 thé duoc dinh nghia bang cdc quy
tic tuong ty nhy cdc quy tac dinh nghia manh. Céc doi tugng duge quan tri
vien CSDL tdc dong dén c6 thé duge xem nhu mét cay phan cip trong dé
chc niit §4 1a cdc méanh ma tir d cdc quan hé va cdc khung nhin duge dan
xuil. Vi thé DBA ¢6 thé tang cudng tinh cuc bo tham chi¢u bang cdch tao ra

cdc khung nhin SYSAN nhu trong thi du 5.1 bing mot manh tai vi tri da cho,
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v6i dicu kién 1a phan Ién ngudi sir dung s€ truy xuit d&én khung nhin nay tai

cung vi tri dé.

5.2. AN TOAN DU LIEU

An toan dir licu (Data security) 1a mot nhiém vu quan tfrong cla hé
thong CSDL nham bdo v¢ dit li¢u khong bi truy xuit "bal hop phap”. An
toan dir liéu bao g6m hai vin dé: bao v¢ dir licu va kiém soat cap quyén,

Bdo vé dir liéu nhdm trdnh cho nhiimg ngudi "khong c6 phan sir” higu
duge nodi dung vat Iy ctia di licu, Chitc nang nay do hé thong tap tin dam
trach trong cic hé diu hanh tap trung va phan tdn. Phuong phap chinh la ma
hoa dir lieu, duge diing cho cd cic théng tin duoe luu trén dia lan thong tin
trao doi trén mang. Dif liéu dd ma héa chi ¢é thé duge "giai ma" bdi nhimng
nguoi st dung duge quyén, 1a nhimg ngudi "biél" duge ma. Hai luge dé
chinh duge st dung la chuin DES (Data Encryption Standard) va luge d6 ma
héa khoa cong cong (public-key encryption schemes). Trong phdn nay
chting ta chi dé cap dén vin dé tha hai vi né dic trung cho CSDL. Trinh bay
day du vé cic ky thuat bao vé ¢4 thé doc trong (Fernandez, 1981).

Kiém sodt cap quyén phii dam bao ring chi nhimg ngudi dioc phép
mdi dugce thue hién cdc thao tic trén CSDL. Nhitng ngudi st dung khéc nhau
¢d thé 6 quyén truy xuat dén mot lugng 16n dir liéu dudi su kiém sodt théng
nhit cua mot hé thong tap trung hay phan tin. Vi th¢ DBMS phan tdn hay
1ap trung phai ¢6 kha nang han ¢h€ truy xudt mot phan dir licu déi véi mot
tap con nhitng ngudi sit dung. Kiém sodt cdp quyén tir lau di duoc hé diéu
hanh dam nhi¢m. Cic d6i tugng c6 thé duge xdc dinh nhd €n ngoai clia

ching. Trong cdc hé thong quan hé, viéc cip quyén cd thé duge kiém sodt
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mot cdch thdng nhdl bdi quan tri vien CSDL (DBA) qua cdc két ciu
(construct) bac cao. Thi du cdc d6i tugng cdn kiém sodt ¢é thé dugc xdc dinh

bang cdc vi tir gidng nhu cdch lugng tlr hda ciu van tin.

5.2.1 KIEM SOAT CAP QUYEN TAP TRUNG

Ba tiac nhan chinh cé lién quan dén viéc kiém sodt cap quyén la:
ngudii st dung, 12 ngudi kich hoat cdc chuong trinh Gng dung; cic thao tic
dugc gin vio tng dung; va cdc doi tugng CSDL s& duge cdc thao tic tac
dong.

Kiém sodt cip quyén bao gdm viéc kiém tra xem bo ba (ngudi su
dung, thao tic, d6i tugng) cé duge phép tién hinh hay khong (nghta 14 ngudi
sit dung ¢6 thé thuc hién thao téc trén doi tugng dé hay khong). Mot cép
quyén (authorization) ¢6 the duge xem nhu mot bo ba (ngudi stt dung, loal
thao tdc. dinh nghia d6i tugng), né xdc dinh rang ngudi st dung ¢ quyén
thuc hién mot thao téc thude loai nay trén mot ddi tuogng, DE 6 the kiém
sodt hint hicu, DBMS doi hot phai dinh nghia ngudi sif dung, cdc doi tugng
vl cdc quyén.

Khai bio mot ngudi sit dung (hay nhém ngudi sir dung) vdi hé thong
thuomg duge thuc hién bing mot cip (t&n ngudi sit dung, mat khau- user
name, password). Tén ngudi st dung (user name) s& xéc dinh mot ngudi st
dung duy nhdt cé tén dé trong h¢ théng, con mat khdu (password), chi ¢6
ngudi st dung biét, diing dé xdc nhan ngudi sir dung. Ca tén vi mét khiu

déu phai trinh ra khi dang nhap vao hé théng. Di¢u d6 ngan chian nhiing
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ngudsi khong bi€t mat khau “"xam nhap” vio hé théng khi ho chi biét tén
ngudi su dung.

Céc doi tugng can bio vé 1a cdc tap con clia CSDL. Hé théng quan hé
¢ thé bao vé cdc d6i tuong O nhidu mire chi tiel (d6 min) hon so véi cdc hé
thong trude dé. Trong hé théng tap tin, don vi duge bao vé 1a 1ap tin, con
trong cic hé quan tri CSDL mang va phan cap d6 1a kiéu ddi twong (thi du
mau tin, tap tin). Trong h¢ théng quan heé, déi twong c6 thé duge dinh nghia
bang kiéu ctia ching (khung nhin, quan hé, bo, thuéc tinh) ciing nhu bing
noi dung cua ching qua cdc vi tir chon. Hon nita, co ché khung nhin nhu da
thao luan trong phan 5.1 cho phép bao vé cdc d6i twgng chi don gian bing
cich che khudt cdc tip con cha quan hé (thugc tinh hoac bo) dai véi nhing
ngudi sif dung khong duac phép.

Quyén han (right) biéu thi mai lién hé gilta ngudi sir dung va mot d6i
tuong Ung vai mot tap cde thao tic cu thé. Trong cdc hé quan tri CSDL dua
trén SQL, mdt thao tdc 1& mot cau lénh bac cao nhu SELECT, INSERT.
UPDATE, hoiic DELETE, vit cic quyén duge dinh nghia (trao quyén hoic
thu hoi) bang cdc cau lénh sau:

GRANT < kiéu thao téc > ON < dai twgng > TO < ngudi sir dung>

REVOKE <kiéu thao tic > FROM < déi twong > TO < ngudi sir dung:>

Tir khéa public (cong cong) c6 thé duge diing dé chi tit ca moi ngudi
sit dung. Kiém sodt cdp quyén cé thé duge dic trung dua vao ngudi nao ¢é
thé trao quyén (grantor, ngudi trao quyén), Dang don gian nhat, viéc kiém
sodt duge tap trung: mot ngudi hodc mot nhém ngudi (DBA) ¢6 tat ca quyén
hyn trén cdc d6i twong CSDL va 1 ngudi duy nhat duge phép sir dung cic
cau lénh GRANT va REVOKE.

Mot dang phifc fap nhung linh hoat hon 12 kiém sodt phi tip trung

ngudi two ra doi twong trdy thanh chi nhan (owner) clia né va dugc trao it ca
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moi quyén trén déi tugng d6. Dac biét, ¢ thém mét leai thao tic GRANT.
Trao cho quyén GRANT cé nghia 14 141 ca moi quyén cia ngudi thuc hién
cau lénh d¢ déu duge trao cho nhitng ngudi st dung da duge mo td, Vi the
ngudi nhian quyén (grantee) ¢ thé tiép tuc trao quyén trén déi tuong d6.
Kho khan chinh trong cdch ti€p can nay 12 qud trinh thu héi quyén phai thuc
hién dé quy. Chang han néu A, 12 ngudi da trao cho B va B 4 ngudi da trao
cho C quyén GRANT trén d6i tugng O thi khi mudn thu héi tat ca céc quyén
ctia B trén O, thi tat ca cic quyén cia C ciing phai duge thu héi. DE thue
hién qua trinh thu héi, hé thong phai duy tri mot cay phan cip chia cdc hanh
dong trao quyén cho méi ddi tugng, trong d6 chi nhan cia déi tugng chinh
la goc.

Quyén han cta cdc chu thé (subject) trén cdc déi tuong duge ghi
nhin trong hd so cd ciu (thu muc) dudi dang cdc qui tac cdp quyén, C6
nhiéu cich dé fuu cdc cdp quén nay. Cdch thuan tién nhat 1a xem 14t ca cdc
quyén nhu mot ma tran cdp quyén (authorization matrix), trong dé hang
dinh nghia mét chii thé, coi dinh nghia d6i trong, va mot myc ghi trong ma
tran (cho cap < chu thé, d6i tuong>), 1a cic thao tdc duoc phép. Nhimg thao
tdc nay duoc xidc dinh bing kiéu thao tdc (thi du SELECT, UPDATE).
Thong thudng kém vdi mdi kidu thao téc ¢ mot vi tir han ché thém kha
nang truy xuit dén doi tugng. Viéc chon nay duge cung cap vdi cic doi
tugng 1 cdc quan hé co sd, khong ding cho cdc khung nhin. Ching han,
mot thao tac duge phép cho cap

< Jones, quan hé EMP> ¢6 the 1a:

SELECT WHERE TITLE = "Syst. Anal.”
né cho phép Jones chi duge phép truy xudt dén cdc bd cua céc phan tich vien

hé thong. Hinh 5.4 trinh bay mot thi du méu vé ma tran cap quyen trong do
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doi tuong 1a cdc quan hé (EMP va ASG) hoic Cong ty 1a cic thuoc tinh
{(ENAME).

EMP ENAME ASG
Casey UPDATE UPDATE | UPDATE
Jones SELECT SELECT { SELECT
WHERE RESP # "Manager”
Smith NONE SELECT | NONE

Hinh 5.4 Thi du vé ma trin cap quyén

Ma tran cip quyén ¢6 thé dugc luu theo ba céch: theo c¢6t, theo hing
ho#ic theo phan tit. Khi ma tran duge luu theo hiang, méi chi thé duge lién
ket vai mot danh sach cdc déi tugng duge phép truy xuft cling véi cdc quyén
truy xudt twong tng. L3i ti€p can nay cho phép duy tri cic cdp quyén mot
cdch hi¢u qua, bdi vi 1dt ca cdc quyén clia mot ngui sir dung khi nhap vio
hé théng duge cét cing nhau trong hé so ¢d nhin (profile) cia ngudi sir
dung. Tuy nhién viéc thao tic trén cic quyén truy xudt (thi du khi cin cho
phép moi ngudi truy xuat dén doi tugng) s& khong hiéu qua bdi vi phai truy
Xuit tat ca Ihc_)i ho so ¢d nhan. Khi ma tran duge luu theo cot, méi ddi tuong
dugce lién két véi mot danh sdch nhimg ngudi sir dung duge phép truy xut.
Uu diém va khuyét diém clia phuong phip nay 12 khuyét diém va vu diém
cua phuong phédp luu theo hang,

Cic uvu di¢m clia ca hai cdch ti€p can trén dugc t6 hop lai trong cich
ti€p can thit ba, trong dé ma tran dugc Juu theo phin tit, nghia la theo quan

h¢ (chi thé, doi tugng, quyén). Quan hé ndy ¢é thé ¢6 chi muc trén ca chi
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thé va d6i tuong, qua dé cho phép truy xudt nhanh chong dén céc guyén cla

mdi chh thé va méi doi wong.
5.2.2, KIEM SOAT CAP QUYEN PHAN TAN

Céc viin dé mdi cla kiém sodt cdp quyén trong moi trudng phan tin
¢6 ngudn gdc tir sur Kién 12 cde doi trong va cic chil thé déu phan tdn. Nhing
viin dé ndy bao gbm: ¢ip quyén cho ngudi sit dung & xa, quin ly cdc quy tic
¢itp quyén phan tdn va viée xir 1y cde khung nhin v cdc nhém ngudi st dung, C6 hai
giat phap cho vin d¢ nay:

I. Thong tin xdc nhan ngudi st dung (tén vad mat khau) dugc nhan
bin tai 14t cd cdc vi tri trong mang. Cic chuong trinh cuc bo cling phii chi 1o
tén vi mit khiu cta ngudi sir dung.

2. Tat ca cdc vi i trong hé thong phin tin cing nhan dién vi xdc
nhin nhau tuang tu nhu cdch ngudi st dung thue hién. Giao 1i€p gilta céc vi
tri duoce bao vé bang cdach sir dung mat khiu ctia vi tri. Mot Khi vi trf Khoi
hoat di durge xdc nhan thi khong cin phai xde nhan ngudi st dung cha
chiing nira.

Cic quy tic ¢ip quyén phan tdn duoe dién ta theo cting phuong thic
nhu trong hé tap trung. Gidng nhu cdc dinh nghia khung nhin, ching phai
duoce huu vao trong hé so co ¢iu, Ching ¢6 thé duoc nhan bin hoan toan tai
mébi vi tri hodc luu tai cde vi tef cla cdc dGi twong cin truy xudt. Uu diém
chinh cGa [8i tiép can nhan ban hoan toan 1A vice cdp quyén ¢ thé duge xu
Iy bang k¥ thuar hi¢u chinh van tin vlo tae bién dich. Tuy nhién viéc qudn
Iy thu muc s& tdn kém hen do viée nhan ban nay. Giai phdp thit hai 16t hon
trong trudng hop tinh chil cuc bo cta tham chiéu rat cao. Tuy nhicn viée cap

quyén phan tén khong thé kiém sodt duge vao lic bién dich.
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Khung nhin ¢6 thé duge xem nhu cic d6i tugng cha co ché cdp
quyéen. Khung nhin la nhiing d6i wrong phiic tap, nghia [ né duge cau tao
boi nhitng d6i tuong co s& khdce. Vi the trao quyén truy xudt dén mot khung
nhin dugc dich thanh trao quyén truy xudt dén cic déi trong cor si. Néu dinh
nghia khung nhin va cic quy tac cdp quyén duge nhian ban hoan toan (nhu
trong nhiéu hé thong) thi viéc bién dich ndy khd don gidn v ¢é thé dugc
thuce hién tai ché.

Nhom cdc ngudi st dung diing cdp quyén chung lam don gian cong
viéc quan ly CSDL phan tin. Trong cic DBMS 1ap trung, khii ni¢ém "moi
ngudi st dung” ¢6 thé duge xem la nhém cong cong (public). Trong moi
trudng phan tén, nhém cong cong bidu thi che tit cd moi ngudi sir dung clia
h¢ théng. Tuy nhién, ngudi ta thudng dua ra mot mife trung gian nham mé 14
nhom cong cong tai mot vi tri cu thé, duge bicu thi 1 public@ site. Nhém
cong cong la mot nhdm dic biet. Cdc nhém cu thé hon ¢6 thé duge dinh

nghia bing 1¢nh,
DEFINE GROUP < GROUP _id > AS <danh sich cic id chi: thé >

Quan 1y cdc nhém trong moi truding phan tin dit ra mot s6 vin dé
phai gidi quyél boi vi cdc chit thé clia mot nhém ¢6 thé cu ngu (ai nhiéu vj tef
khdc nhau va quyén truy xuat dén mot déi tuong ¢6 thé duoc trao cho nhiéu
nhom, ma ban than chiing lai phan tin. Néu thong tin ciia nhém va céc quy
tdc ¢dp quyén dugc nhan bdan hodn todn tai tat ca moi vi tri thi viéc duy tri
quyén truy xudt tvong ty nhu trong hé théng tap trung. Tuy nhién viéc duy
tri cdc ban sao nay hét sic t6n kém. Bai todn s& khd hon khi phai duy tr

hoat dong tu tri vi tri (véi viéc kiém sodt phi tap trung).
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5.3. KIEM SOAT TINH TOAN VEN NGU NGHIA

Mot vin dé quan trong va khé khin cho mot hé CSDL la bao dam
tinh nhat quan CSDL. (database consistency). Mot trang thai CSDL duge goi
13 nhat quan néu CSDL thoa mot tap cdc rang budce, duge goi la rang budc
toAn ven ngir nghia (semantic integrity constraint). Duy tri CSDL nhat quan
ddi hoi phai sir dung dén nhiéu co ché khdc nhau nhyu diéu khién hoat dong

déng thoi, do tin cay, bdo vé va kiém sodt tinh toin ven ngit nghia.

5.3.1. KIEM SOAT TOAN VEN NGU NGHIA TAP TRUNG

Mot tiéu hé thong kiém sodt toan ven ngir nghia ¢ hai thanh phin
chinh: mot ngon ngit cho phép dién ta va thao tic cac phan dodn toan ven, va
mdt dinh ché chiu trach nhiém thuc hién cdc hanh déng cu thé nham cudng

ché tinh toan ven khi ¢d cap nhat.
5.3.1.1, Khai niém cac rang budc toan ven

Riang budc toan ven phdi do quan tri vién CSDL thiét lap nhd vao
mot ngdn ngit cap cao. Trong phan nay ching ta s€ minh hoa mgt ngdn ngw
khai bdo dé dic ta rang budc toan ven. Ngon ngir nay rit gidng ngdn ngir
chudn SAL (ANSI, 1986), nhung tong quit hon. N6 cho phép ching ta dic
ta, ghi nhan hodc thdo bo rang budc toan ven. Nhifng rang budc nay duge

dinh nghia vao ltc tao quan hé hoic vao mdt lic nao do, ngay ca khi quan
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h¢ da chia dur ligu. Tuy nhién trong ca hai trudng hop, cil phdp hau nhu
giong nhau,

Trong cidc h¢ CSDL quan hé, rang budc toan ven dugce dinh nghia
nhu Ia cde phan dodn. Mot phan dodn (assertion) la mot biéu thic dac biat
duge viet bing phép tinh quan h¢ b, trong dé méi bién duoc lrong tir hda
phé dung hoac tén tai. Vi vay mot phdn dodn ¢6 thé duge xem nhu 1a mot
lwong tir hoa (qualification) cau vin tin, mang gié tri ding hodc sai cho mai
bo trong tich Descartes cla cic quan h¢ duge xdc dinh bdi cdc bién ho.
Chiing ta ¢6 thé phan biét ba loai rang budc toan ven: rang budc rien dinh, rang
budc tién dich hodc rang buoc 1ong qudt.

Qua CSDL dudi day, chiing ta s& dua ra mot s6 thi du vé cdc loai
rang budc todn ven,

EMP (ENO, ENAME, TITLE)
PROIJ (PNO, PNAME, BUDGET)
ASG (ENO, PNO, RESP, DUR)

Rang buoc ti¢n dinh (predefined constraint) dua trén cdc tir khéa don
gian, nho d6 ¢6 thé dién ta chinh xdc cdc rang bu¢c thong dung trong mo
hinh quan h¢, ching han nhu thude tinh khong null, khod duy nhat. khoa
ngoai hodc phu lflun}c ham. Céc thi du 5.5 dén 5.8 minh hoa cho cic rang

bude tién dinh.

Thidus.5:
Thuoc tinh khong nhan gid tri null
M4 s6 nhan vién trong quan hé EMP khong duoc nhan gi4 tri null.
ENO NOT NULL IN EMP
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Thi du 5.6:
Khéa duy nhat
Cip (ENO, PNO) 1a khda duy nhat cia quan hé ASG.
(ENO, PNO) UNIQUE IN ASG

Thidu5.7:
Khéa ngoai
M3 s6 du dan PNO trong quan hé ASG 1a khéa ngoai tuong ung voi
khoa chinh PNO clia quan hé PROJ. Néi ciach khdc, mot du dn duge tham
chiéu trong quan hé ASG phai tén tai trong quan hé PROJ.
PNO IN ASG REFERENCES PNO IN PROJ

Thidul.8:
Phu thudc ham
Mai s& nhan vién xde dinh ham tén nhan vién.

ENO IN EMP DETERMINES ENAME

Rang buoc tién dich (precompiled constraint) dién ti cdc diéu kién
diu phai dugc thod bai tat ca céc bo trong mot quan hé¢ doi vai mot kiéu cap
nhat da cho. Kiéu cap nhat, cé thé 13 INSERT, DELETE hodac MODIFY,
cho phép gidi han cong viéc kifm sodt rang budc. Pé xdc dinh cdc bd cin
cap nhat trong dinh nghia rang budc, ching ta dua ra hai bién NEW va
OLD. Tuong tng ching bién thién trén cdc b méi (duge chen vao) va cdc
bo cii (dugc x6a kKhoi). Rang budc tién dich ¢6 thé duoc dién 1a vdi ciu lénh
CHECK clia SAL duoc b3 sung thém kha nang dac ta ki€u cap nhat. Cd
phip cta cau lénh CHECK fa:
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CHECK ON < t&n quan hé> WHEN <kiéu cap nhat>

(<luong tir héa trén tén quan hé>)

Mot s6 thi du vé cdc rang bude tién dich:

Thidu5.9:
Rang bude mién
Ngén sdch coa mot du dn trong khoang tir 500K dén 1000K.
CHECK ON PROJ (BUDGET > 500000 AND BUDGET < 1000000).

Thidu5.10:
Rang budc mién khi xéa
Chi ¢6 cic bo véi ngan sdch 1a 0 méi duge xda.

CHECK ON PROJ WHEN DELETE (BUDGET = 0)

Thidu5.11:
Rang bude di chuyén
Ngén sach ciia du dn chi duge tang,
CHECK ON PROJ (NEW.BUDGET > OLD. BUDGET
AND NEW.PNO = OLD.PNO)

Rang budc téng qudt (general constraint) 1a cac cong thic cha phép tinh
quan hé bo trong dé tdt cad cdc bién déu duge luong tir héa, Hé théng CSDL.
phdi bao dam rang nhing cong thiic nay phdi ludn ding. Rang budc téng

quét chudn xdc hon rang budc tién dich boi vi chiing ¢6 thé lién quan dén

18 NMC3-A
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nhiéu quan hé. Ching han ching ta phai dung ft nhat ba rang buéc tién dich
dé di&n td mot rang budc tdng qudt trén ba quan hé. Mot rang budc tong

qudt ¢d thé duoc din ta véi cd phdp sau:
CHECK ON danh sich <tén bién>: <tén quan hé>, (<lugng tir hda)

Duéi day 1a nhitng thi du vé rang budc téng quit.

Thidu5.12;
Phu thudc ham
Riang buoc clia Thi du 6.8 ciing ¢6 thé dién ta
CHECK ON el: EMP, ¢2: EMP
(el. ENAME =¢2. ENAME IF el. ENO =¢2. ENO)

Thidu5.13:

Rang budc ¢é kem ham gdp nhom

Téng thoi gian ciia cdc nhéan vién trong du én CAD/CAM phai nho
hon 100,
CHECK ON g: ASG, J: PROJ (SUM (g DUR WEHERE g PNO=1.PNO) < 100

IF J. PNAME = "CAD/CAM"

13. NMCS-B8
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5.3.1.2 Cudng ché thi hanh rang budc

Cudng ché thi hanh rang budc toan ven bao gém viec phé bo cic
chuong trinh cap nhat vi pham mot s& rang bude ndo doé. Mot rang budc bi vi
pham khi & trang thdi CSDL méi duge sinh ra do hinh dong clp nhat, cac
phin dodn rang budc tré thanh sai. Khé khin chinh khi thist k& mot ti€u he
théng ki€ém soat rang budc la tim ra mét thudt todn cudng ché hiéu qua. Hai
phuong phdp co ban cho phép phe bo cde cap nhat sinh mau thudn. Phuong
phiap dau tién dua vao viéc phdt hién mau thuan (khong nhat quian). Mot
thao tac cap nhat u duge thuc thi s& bi¢n d6i CSDL tr trang thdi D sang
trang thdi D, Thua}t todn cudng ché phai xdc nhan lai ring tat ca cdc ring
bude lien ddi vin diing trong D, biing cdch dp dung céc kiém tra ¢ dugc tir
nhitmg rang buge nay. Néu trang thdi D, khong nhat quan, DBMS s& cd giing
chuyén sang mot trang thdi D, khdc bang cach hi¢u chinh lai D, qua mot s&
hanh déng "bi trir”, hodc phai khoi phuc lai trang thdi D. Béi vi nhitng kiém
tra nay duge dp dung sau khi trang thai ctia CSDL da thay déi, ching duoc
goi 1a kiém tra sau (posttest). Cich ti€p can niy s& khong hi¢u qua néu hé
thong phai hoi lai rat nhiéu thao tdc khi rang buoc bi vi pham.

Phuong phép thd hai dua trén viéc ngin chin mau thuin. Mot thao
tic cap nhat chi dugce thuc hién n€u né chuyén CSDL sang mét trang thai
nhét qudn khdc. Cic bo cin cap nhat dé ¢6 sin (trong trudng hgp chén} hoac
phai truy xudt trong CSDL (trudng hgp x6a hodc hiéu chinh). Thuat todn
cudng ché xdc nhan ring tat ca cdc rang buodc cé lien déi déu diing sau khi
cdp nhat cic bo. N6i chung né duge thuc hién béang cach dp dung cdc kiém
tra c6 dugc tir cde rang bugce cho cdc bo. Nhu thé cdc kiém tra dwoge dp dung
truedie khi trang thai cia CSDL bi thay doi, do vay ching duoc goi la cic .

kiém tra trude (pretest). Phuong phip ngin chin hi¢u qua hon phuong phédp
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phit hién boi vi ching ta khong bao gid phai héi lai cdc thao téc cap nhat do
rang budc b vi pham.

Thuat toan hiéu chinh vén tin 13 mot thi du vé phuong phdp ngan
chin, c6 hiéu qua dic biét trong viéc cudng ché cic rang budc mién bién
thién. N6 dua thém lugng tit hda phin dodn vao lugng tir héa vdn tin bing
todn tir AND, vi thé€ cau van tin duge hiéu chinh ¢6 thé duge cudng ché toan

ven.

Thidu 5.14:
Cau van tin 13m tang ngan sich dy dn CAD/CAM lén 10% :
UPDATE PROJ
SET BUDGET = BUDGET * 1. |
WHERE PNAME = "CAD/CAM"
s& duoc bign déi thanh cau vin tin sau, c¢6 thém diéu ki¢n nham cuéing ché
ring budc mién gid (ri nhu trong thi du 5.9.

UPDATE PRQOJ

SET BUDGET = BUDGET * |.1
WHERE PNAME = "CAD/CAM"

AND NEW. BUDGET > 500000
AND NEW. BUDGET < 1000000

Thuat toan hi¢u chinh van tin don gidn, né tao ra cic kiém tra trudc
vio liic thue thi bing cdch 1ay hoi cde vi tir phdn dodn véi cdc vi tir cap nhat
clia mdi chi thi ctia giao dich. Tuy nhién, thudt todn chi duoc 4p dung cho
cdc cong thire phép tinh bo vi ¢6 thé duge dic ta nhu saw:

Xét phan dodn (Vx € R) F(x) trong d6 R 1a biéu thifc quan hé bo, x

1A bién bo. Thao (dc cap nhat cia R ¢ thé duoc viét 1a (vx € R)}Q(x) =
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update(x); trong doé Q 1a biéu thitc phép tinh bo cé hién Ia x. Néi don gian,
hiéu chinh van tin cdn sinh ra thao tic ¢ip nhat (Vx € R)Q(x) and F(x) =

update(x). Vi the x can phdi dugc luong tir héa phé dung,

Thidu35.15:

Phan dodn cho khéa ngoai clia thi dy 5.7 khi dugc viét 1a

Vg € ASG, 3j € PROJ: g.PNO = j.PNO

Khong thé duge xir Iy bdi phép hicu chinh van tin bdi vi bign j khong
duge luong tir héa phé dung.

DéE ¢6 thé xir Iy duoe céc phan dodn tong qudt hon, cic hanh dong
ki€m tra trude ¢6 thé duge xay dung vao luc dinh nghia phan dodn, va duoc
thuc hién vao tac thuc thi khi o6 c¢dp nhat xay ra. Phuong phdp nay chip
nhén céc phdn dodn da quan heé, cic phdn dodn don bign, ¢6 thé ¢o ca cic
phép gép nhém. Nguyen tic 1i thay thé cic bien bo trong phdn dodn bing
cic hing tir mot bo duoc cap nhat. Mac du day la mot déng gép quan trong
vé mat 1y thuyét, song phuong phip nay rit khé sit dung trong thuc t€ do
nhimg han ché trén cdc cap nhat.

Binh nghia cdc phén dodn bien dich dya trén khdi niém quan hé vi
phan (differential relation). Goi u 1a mot ¢ap nhat trén quan hé R. R* va R 13
cac quan hé vi phan clia R do u, véi R* chia cdc b6 duge cheén vio R v R
chira cdc b bi x6a khoéi R. Néu u 1a thao tde chén, R s8 réng. Néu u 1a thao
tic x6a, R réng. Cudi ching néu u 1a thao tic sira ddi, quan h¢ R sau khi sira
doilaR* U (R -R),

Mot phén dodn bién dich Ia bo ba (R, T, C) trong dé R 1a mot quan he,

T la kiéu cap nhat va C la mot phan dodn bi€n thién trén cdc quan heé vi phan

¢6 mat trong mot cap nhat kidu T. Khi moét rang bude I duge dinh nghia, mot
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tap phan dodn bién dich ¢é thé duge sinh ra cho cdc quan hé duge 1 tac
dong. Mdi khi mot quan hé ¢ trong [ duge cap nhat béi mot chuong trinh u,
cdc phan doan bién dich can phdi dugc tham tra chi Ia cdc phan dodn dugc
dinh nghia trén I cho kiéu cap nhat cha u. Céch ti¢p can nay c6 haiwu diém
vé hieu nang. Thit nhét, & lugng cdc phén dodn cdn cudng che duge ha thap
161 da bdi vi chi ¢6 cac phdn dodn thuoc kiéu u cn phdi dugce thim tra. Thit
hai. chi phi cudng ché thi hanh mot phédn dodn bién dich 1 rang nho hon chi
phi cudng ch& 1 bdi vi nol chung cdc quan hg vi phan nho hon nhiéu so véi
cac quan hé ¢ s0,

Phdn dodn bién dich 6 thé thu duge bing cdch dp dung céc quy tac
bién déi cho phdn dodn gée. Nhimg quy thc niy dua trén viéc phan tich ngr
nghia clia phan dodn va cée hodn vi luong tir, Chiing cho phép thay cic quan
hé ca s& bing céc quan hé vi p'h-an. BAi vi céc phan doan bién dich don gidn
hon céc phén dodn géc, qud trinh tao ra ching duge goi Ja qué trinh don

gian héa (simplification).

Thi du 5.16:
Xét biéu thitc ring bude khéa ngoai trong thi dy 5.15. Phdn dodn
bien dich di kém vdi ring budc nay la:
(ASG, INSERT, C,), (PROJ, DELETE, C,) va (PROJ, MODIFY, C,)
Trong do C, la:
vYNEW e ASG", 3j € PROJ: NEW.PNO = .PNO
G, la:
vg e ASG, VOLD e PROJ, g. PNO # OLD.PNO
va C,la:

Vg € ASG, YOLD € PROJ, I NEW € PROJ":
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£.PNO = OLD.PNO OR OLD.PNO = NEW.PNO
Ut diém ciia cdc phan dodn bien dich [3 hién nhién. Chéng han thao

tic x6a tren quan hé ASG khong gay ra bit ky mot kiém tra nao.

Thuét todn cudng ché duge moé td trong [Simon and Valduriez, 1984] s
dung cdc phdn dodn bién dich va duge chuyén biét héa theo timg 16p phzin
doan. Chung ta phan biét ba 16p phén dodn: phin dodn don quan hé, da quan
hé va céc phdn dodn ¢6 cdc ham gép nhém.

Bay gio chiing (a hdly 16m tit thuat todn cudng ché. Chiing ta bidt
ring mot chuong trinh cap nhat sé hiéu chinh tit cd cdc bo cha quan hé R.
Thuat tedn dugce thuc hién qua hai burde.

Budc 1: tao ra cdc quan h¢ vi phan R* va R 1ir R,

Budc 2: truy xudt cdc bo trong R* va R", 14y nhitng bo khong thoa cac

phin dodn bi¢n dich. Néu khong 1dy duge bo nio, phdn dodn 1 tét.

Thidus.17:
Gia sir ¢6 mot thao tic xda trén PROJ. Cudng ché¢ (PROJ,DELETE,C,)
a0 ra cdc cau I¢énh sau:
result < truy xuét tdt ca céc b ciia PROJ" véi pht dinh cita (C,) diing.

Néu result réng, phin dodn nay da duoc x4c nhan boi phép céap nhat,

5.3.2.KIEM SOAT TOAN VEN NGU NGHIA PHAN TAN

Trong phan nay ching ta s& trinh bay cdc thuit todn nhim bao dim
tinh todn ven ngit nghia clia cic CSDL phan tén, ching la nhitng m& rong

cba cc phuong phép don gidn héa di duoc thio luan trudc day.
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Trong nhitng doan sau, ching ta gia thiét 1a ¢6 tinh ty tri vi trd, nghia
12 méi vi tri ¢6 thé xir Iy cdc cau van tin cuc b va thuc hién vige kiém sodt
dit liéu nhu mdt hé quan tri CSDL tap trung.

Hai vin dé chinh cha viéc thiét k&€ mot tidu hé théng kiém sodt toan
ven trong mot DBMS phan tan 1&: dinh nghia, luu trit cde phdn dodn, Vi

cudng ché'thi hanh nhitng phdan dodn nay.
5.3.2.1 Dinh nghia cac phan doan toan ven phéan tan

Gia thiél ring mot phan dodn todn ven duge dién ti bang phép tinh
quan hé bo. Mai phdn dodn dugc xem la mot ligng tir héa vdn tin mot van
tin theo vi tir). Cic phan dodn c¢6 thé lien quan dén dir ligu dugc lvu & nhicu
vi tri khac nhau. Phan loai cdc phdn dodn toan ven :

|- Phén dodn riéng: La cdc phdn dodn don bi€n, don quan hé. Ching
chi dé cap dén cac bo duoc cap nhat, doc 1ap véi phan con lai clia CSDL.
Chang han rang budc mién gia tri cha thi du 5.9 la mot phin dodn riéng.

2- Phan dodn hudng tap hop: Bao gom céc rang budc da bi¢n don
quan hé nhu phu thude ham (thi du 5.8) va da bién da quan h¢ nhu cdc rang
budc khéa ngoai (thi du 5.7).

3. Phan dodn c6 cdc ham gop: doi hoi phai dugc xir 1y dédc bi¢t do chi
phi udc luong ham gop. Phan dodn trong thi dy 5.1 3 12 mot dai dién cho 10p
phan dodn nay.

Dinh nghia mot phan dodn toan ven 6 thé duge bat du tai mot vi tri
¢6 luu céc quan hé ¢6 mat trong phan dodn. Can nhd rang cdc quan he ¢6 thé
bi phan manh. Mot vi tir phan manh 12 mot trudng hop dic biét cua phdn

dodn thuoc 16p 1. Cic manh khac nhau cla cing mot quan hé c6 thé nim tai
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“nhiéu vi tr khdc nhau. Vi thé viée dinh nghia mot phdn dodn toan ven trd
thanh mét thao tac phan tdn va duge thuc hién qua hai buée. Budc dau tién
1a bién d6i cdc phdn dodn & cdp cao thanh cac phdn dodn bién dich nhd céc
ky thuat da trinh bay trong phén trudc. Bude k& tip la luu cdc phdn dodn
nay tay theo 16p phdn dodn. Cic phén dodn thudc 16p 3 duge xir 1y gidng
nhu cdc phin dodn thuéc 16p 1 hoidc 2, tiy thudc vio dic tinh cla ching 1A

riéng hay hudng tap hop.
PHAN DOAN RIENG

Binh nghia phan doan dugc gli dén tat ca moi vi tri Ly trir cdc manh
cua quan hé cé mat trong phén dodn. Phdn dodn phai tuong thich véi dit liéu
cua quan hé tai méi vi tri. Tinh tuong thich c6 thé duge kiém tra & hai cip:
CAp vi tir va cdp dit liéu. Trude tién, twong thich ¢6 thé duoc x4c nhan bang
cdch so sdnh vi tir phdn dodn véi vi tir manh. M6t phin dodn C duge xem [a
khong tuong thich véi vi tir manh p néu "C ding" dan dén "P sai”, va ngugc
lai thi duoc xem la twong thich. Néu ¢6 tinh huéng khong tuong thich tai
mot trong céc vi tri, dinh nghia phdn dodn phai bi phé bod & mic toan cuc bdi
vi cdc bo cia manh dé khong thoa rang budc todn ven nay. Thit hai 12 néu ¢
trong thich vi tir, phdn dodn s& duge thdm tra tng v&i thé hién ctia manh.
Néu thé hién do khong thod phin dodn thi né ciing bi ph€ bd & miic toan
cuc. Néu ¢6 tuong thich, phan dodn s& duoc luu lai tai mbi vi trf. Cha ¥ riing
viéc thiam tra tinh (vong thich dugc thuc hién cho cdc phan dodn bién dich

véi ki€u cip nhat 12 "chén" (cdc bé trong cdc manh xem nhu 1 "duge chén vao”).
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Thidu5.18:
Xét quan h¢ EMP, duge phan manh ngang cho ba vi trf bang cdc vi
t
P 0 < ENO <« "E4"
P, "E3" < ENO < "E6"
P ENG > "E6"

vii phdn dodn mién bién thien C: ENO < "E3". Phin dodn C tuong
thich véi P, (n€u C ding thi P, ding), nhung khong tuong thich vai P, P,
(néu C ding thi P,, P, sai). Vi thé phin dodn C budc phai bi phé bo boi vi
cdc bd tai vi tri 2, 3 khong thé thoa C, vi th€ quan hé EMP khong thoa C.

PHAN DOAN HUGNG TAP HOP

Phan dodn hudng tap hop thudc loai da bién; nghia 1a ching chia vi
tlr ndi. Mac du vi tir phdn dodn ¢6 thé thude loai da quan hé nhung mét phan
dodn bién dich chi duoc lién két véi mdt quan hé. Vi the dinh nghia phdn
dodn c6 thé dugc glri dén tat cd cdc vi tri cé chita cdc manh duge cdc bién
nay tham chi€u. Viéc thim tra tinh tuong thich cling gém ca cdc manh cla
guan hé dugce sir dung trong vi tir n6i. Tuong thich vi tir khong c6 tac dung gi
& day vi chiing ta khong thé suy ra rang mot vi tir manh P sai néu phan dodn
C (dra trén vi tir ndi) ding. Vi thé ching ta cdn phai thim tra C theo dir liéu.
Diéu nity ddi hoi phai ndi méi manh clia quan hé R vdi tat ca cdc manh caa
quan hé S, 12 hai quan hé ¢6 trong vi tir ndi. Nhu thé rd rang 1a chi phi s& rat
cao, va nhu moi phép néi khédc, né cin dugc t6i vu héa bing thé xit Iy vin

tin phan tin. Ba tinh hudng sau ¢6 thé xdy ra dugc liét ké theo mic chi phi.
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|- Phan manh ctia R duge din xuét (xem chuong 4) tir phan manh
ciia S dya vio mot ndi nira trén thude tinh duoc diing trong vi tir n6i.

2- S duge phan manh trén thudce tinh noi.

3- § khong duoe phan manh trén thude tinh néi.

Trong trudng hop ddu tién, viée ki€m tra twong thich cé chi phi thap
bOi vi bo clia S doi sanh duge véi mot bo clia R s& & cling mét vi tri. Trong
trudng hop thit hai, moéi bd cua R phai dugc so sanh véi t6i da mot manh cia
S, bai vi gid tri thudc tinh ndi clia bo thude R ¢6 thé duoc dung dé tim vi tri
manh tuong dng clia S. Trong truding hgp thit ba, mdi bo clia R phai duoe so
sdnh vGi tat ca cde manh cua S. Néu tat ca cic bo clha R déu bao dim tuong

thich thi phdn dodn s& duge luu tai mdi vi tri.

Thidu5.19:

Xét phdn dodn bién dich buéng tap hop (ASG, INSERT, C,) duoc
dinh nghia trong thi du 5.16, trong dé C, la:

YNEW e ASG*, 3j € PROJ: NEW PNO = j.PNO

Chiing ta xét ba trudng hop sau:

1. ASG dugc phan manh theo vi tir

ASG X, PROJ.

Trong d6 PROJ; 12 mot manh cha quan hé¢ PRQJ. Trong trudng hop
nity, méi bo NEW cita ASG da duge dat tai cling vi tri véi bo j sao cho
NEW.PNO = j. PNO. bdi vi vi tir phan manh giéng v6i vi tir cha C,, viéc
tham tra twong thich khéng mat chi phi truyén dir licu.

2- PROJ duoc phan manh ngang theo hai vi tir

P,:PNO < P3 P,: PNO > P3
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Trong trudng hgp nay, méi bo NEW cla ASG duge so sdnh vdi
manh PROJ, néu NEW. PNO < P3, hoic v6i manh PROJ, néu NEW.PNO > P3,
3. PROJ duoce phan manh ngang theo hai vi tie
P,: PNAME = "CAD/CAM"
P,: PNAME = "CAD/CAM"
Trong truong hop ndy, méi bo clta ASG phai dugc so vdi ca hai manh
PROJ, va PROJ..

5.3.2.2 Cudng ché thi hanh cac phan doan toan ven phan tan

Cudng ché thi hanh cdc phan dodn todn ven phan tdn rd ring phic
tap hon so véi cic DBMS tdp trung. Van dé chinh la quyét dinh xem vi tri
ndo s& thyc hién cudng ché. Lua chon phy thudce vao I6p phdn dodn, ki€u cap
nhat, va ban chdt cta vi tri dua ra yéu cdu cap nhat (duge goi [ vi tri van tin
chinh). Vi tri nay ¢6 thé ¢é hoac khong ¢6 lién quan v6i quan hé cén cap
nhat hodc mat s6 quan hé ¢d mat trong phin doan toan ven. Tham s6 quan
trong céin xem x¢t 12 chi phi truyén dit liéu, ké ca cdc thong bdo, tir vi tri nay
dén vi tri khdc. Bay gi¢ ching ta s& phan tich mdét s6 chién luge khiac nhau

theo nhimg tiéu chuin nay.

PHAN DOAN RIENG

Chung ta xem x&t hai trudng hogp.
Néu cap nhat 1a yéu cau chén, tit ca cic bd cin chén da duge ngudi

stf dung cung cap. Trong trudng hop ndy, phdn dodn riéng c6 thé duoc cudng
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ch€ thi hanh tai vi tri dua ra cap nhat. Néu day 13 xéa hodc stra déi, nd sé
dugc gl dén cdc vi trf ¢6 luu quan hé cin cap nhat. Thé xir 1y vén tin sé cho
thyc hién Iuong tir héa cap nhat cho méi manh. Céc bo duge tao ra tai méi vi
tri s& dugc t6 hop lai thanh mét quan heé tam thoi trong tﬁr(‘mg hop can lénh
x0a, hoic hai trong trudng hop hiéu chinh (nghia la R* va R’). M6i vj tri c6
mét trong cap nhét déu thdm tra cdc phdn dodn ¢6 lién quan dén vi trf dé (thi

du rang budc mién khi xda).
PHAN DOAN HUONG TAP HOP

Trude tien ching ta nghién cdu cdc rang budc don quan hé qua mot
thi du. Xét phu thudc hdm ctia thi du 5.8. Phan dodn bien dich kém véi kiéu
cdp nhat INSERT la

(EMP, INSERT, C)

Trong d6 C 1a

(VE € EMP) (Vv NEW1 € EMP) (YNEW2 € EMP) (1)
(NEW 1. ENO = ¢c.ENO => NEW . ENAME = e ENAME) #

(2)

(NEW1. ENO = NEW2.ENO => NEW |. ENAME = NEW2. ENAME) (3)

Dong thi hai trong dinh nghia cita C kiém tra rang buoc giffa cac bo
dugc chen (NEW 1) va cde b hién 6 (c), cdn dong thit ba kiém tra gilta cdc
b6 duoce chen. Diéu nay cho thdy tai sao chiing ta khai bdo hai bién (NEW 1|
va NEW 2) & dong thi nhat.

Bay gi¢ ching ta xét mot thao téc cap nhat EMP. Trudc tién lugng tir
hod cap nhat dugc thuc hién boi thé xir 1y van tin va trd vé mot hodc hai quan

hé tam thoi nhu trong trudng hop trude. Sau dé nhitng quan h¢ tam thai duge
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giri dén tat ca moi vi tri luuw EMP. Gia st rang cap nhat nay 1a mot cau l¢nh
INSERT. Mdi vi tri ¢6 chita manh cua EMP s& phai thi hanh phan dodn C
duoc mo ta ¢ trén. Boi vi e trong C dugc lugng tir hod phé dung, dif liéu cuc
bo tai moi vi tri phai thoa C. Diéu nay do su kién ¥x € {al,. .., a,f(x)
twong duong véi [f(a,) A .. AM(a)l. Vi vy vi trf dua ra yéu cau duge cap
nhat phai nhin duge cdc thong bdo tirméi vi tri, cho biét ring phin dodn nay
duoc thod va 1a mot diéu kién cho tdt cd moi vi tri. Néu phdn dodn khong
duogc thod tai mot vi tri, vi fri ndy sé gii thong bdo 16i cho biét ring phin
dodn bi vi pham. Do vay cap nhat s& khong c¢6 gid tri, va kKhi d6 nhigm vu
cua 1i€u hé théng kiém tra toan ven 1a quyét dinh xem toan b chuong trinh
phai dugce loai bo hay khong.

Bay gio chiing ta xem x¢t cdc phdn dodn da quan heé. Pé cho don
gian, chiing ta gia si ring cdc phdn doan todn ven khong cé quad mot bi€n bo
bién thién trén clng mot quan he. C6 1§ day 1a trudng hop hay gap nhat.
Giong nhu véi cdc phin dodn don quan hé, cap nhat dugce tinh todn tai vi tri
dua ra yéu ciu nay. Cudng ch& thi hanh dugc thuc hién tai vi tri vin tin

chinh nho thuat todn ENFORCE duéi day.

Thudt todan 5.1 ENFORCE
Nguyén lié¢u: T: Kiéu cap nhat; R: quan he
begin
Truy xuat tat ca cdc phan dodn bién dich (R, T,C)
inconsistency <«false
for méi phan dodn bién dich do
begin

result < truy xudt it ca cdc bd mdi (tuong ving 14 bo cli) cha R vai = (C)
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if card (result) = 0 then
begin

Inconsistency <« {rue

exit

end-if

enf-for

if not (inconsistency) then
gui cdc b6 cap nhat dén tat ca cic vj tri dang c6 cdc manh ctia R
else phé bo cp nhat
end-if

end. {ENFORCE }

Thidu5.20:

Ching ta minh hoa thuat todn nay bang mot thi du dua trén phdn doan
khoa ngoai clia Thi du 5.7. Goi u [ mét thao tic chén mot b mdi viao ASG.
Thuat todn trén ditng phdn dodn bién dich (ASG, INSERT, C), trong d6 C la:

VNEW e ASG", 3j € PROJ: NEW.PNO = j.PNO

Bai véi phan dodn nay, cau lénh 14y dir l-iefu la truy xudt tat cd cac bo
mai trong ASG* khong thoa C.

Cau 1¢nh nay ¢6 thé duge dién ta bing SQL nhu sau:

SELECTNEW, *

FROM ASG " NEW, PROJ

WHERE  COUNT(PROJ.PNO WHERE NEW.PNO=PROJ PNO=0

Chu ¥ rang NEW. * biéu thi tat c4 cdc bo clia ASG*

Vi vay chién luge cha ching ta I3 gl céc b méi dén cic vi tri ¢6 luu

quan h¢ PROJ dé thuc hién néi réi tap trung tat ca moi két qua vé vi tri vén
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tin chinh. V&i méi vi tri ¢6 fuu mot manh clia PROJ, né s€ néi manh dé voi
ASG* va giri két qua vé vi trf vin tin chinh. Noi day s& ldy hop tat ca moi két
qué. Néu hop réng thi CSDL nhét quan. Bang khong cap nhat nay s& dan dén
mot trang théai khong nhit quin. Phé bo chuwong trinh khi d6 phu thuoc vao

chién lwge dugc chon boi bo quan 1y chuong trinh coia DBMS phan tan.
PHAN DOAN CO HAM GOP

Loai phdn doan nay cé chi phi kiém tra cao nhat vi chiing doi hoi phai
tinh cdc ham gop.

Ham gop thuong duoc ding 1a MIN, MAX, SUM va COUNT. M@
ham gop chira mot phén chidu vd mot phin chon. Dé cudng ché cdc phén
dodn niy mét cdch higu qua, ching ta ¢6 thé tao ra cdc phdn dodn bién dich
nhim c6 1ap dif liéu thita duge luu tai mdi vi tri ¢6 chia quan hé di kem. D

liéu nay dugc goi Ja cdc khung nhin cy thé (concrete view).

5.3.3, TOM TAT VE KIEM SOAT TOAN VEN PHAN TAN

Vin dé chinh chia kiém sodt todn ven phan tén d6 la chi phi truyén va
chi phi xir Iy viéc cudng ché thi hanh cdc-phdn dodn phan tan. Hai van dé
chinh trong khi thi¢t k€ mot tidu hé thong toan ven phan tdn 12 dinh nghia
cdc phan dodn phan tdn va céc thuat todn cudng ch& nham ha thap t6i da chi
phi kiém tra toan ven phan tan. Chiing ta dd ching minh rang viéc kiém sodt
rang budc phan tin ¢ thé dat duoc bang cach md& rong mot phuong phap
ngin can dua trén qud trinh bién dich cic phdn doan todn ven ngldl nghia.

Day [ phuong phdp dng quat vi tat cd moi kiéu phin dodn dién ta bang
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logic vi tir bac nhat déu ¢ thé xir 1§ duge. N6 ciing tuong thich véi dinh
nghia phan manh va ha thap t6i da viéc truyén théng qua lai giita cic vi tri,
Chiing ta ¢6 thé cé dUc_fc mot hieu ning cuding ch€ toan ven phan tan t6t hon
néu cic manh duge dinh nghia mét cich cdn than. Vi thé dic ta rang buoc
toan ven phan tdn 1a mot van dé quan trong trong qud trinh thiét ké CSDL

phan tan.
5.4. TONG QUAN VE XU LY VAN TIN

Trong nhimg phan con lai clia chuong nay ching ta s& gidi thiéu tdng
quan vé viéc xir Iy vam tin trong cdc hé quan tri CSDL phan tdn. Ngit canh
dugc chon & day Ia phép tinh quan h¢ va dai s6 quan hé vi ching duoc sir
dung rong réi trong cic DBMS phan tdn. Nhu di thdy trong chuong 4, cdc
quan h¢ phan tan dugc cai dat qua cdc méanh. Thiét k& CSDL phan tén ¢6 vai
tro hét sic quan trong d6i véi viée xlt Iy vin tin vi dinh nghia cdc manh cé
muc dich 1a {am tang tinh cuc bd tham chi€u, va doi khi 13 ting kha niang
thue hi¢n song song d6i véi nhitng cau van tin quan trong nhat. Vai trd clia
thé Xir 1y van tin phan tan 1a dnh xa cdu vdn tin cdp cao trén mot CSDL phan
tdn vao mgr chudi cde thao tdc ciia dai s6 quan hé trén cdc mants. Mét s6
chic nang quan trong biéu trung cho anh xa nay. Trudc tién cau vin tin phéi
duge phan ra thanh mot chudi céc phép todn quan he duoc goi 12 van tin dai
s6. Thit hai, dit liéu cin truy xuat phai duoc cuc bod héa dé cic thao tic trén
cdc quan h¢ dugce chuyén thanh céc thao tdc trén dit lied cuc bo (cdc manh).
Cudi cung cau vén tin dai s6 trén cdc manh phai duge md rong dé bao gém

céc thao tdc truyen thong va dugc (6 wu héa dé ham chi phi I3 thap nhat.

20. NMCS-A
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Ham chi phi mudén ndi dén cdc tinh todn nhu cac thao tdc xuat nhap dia, tai

nguyvén CPU, vi mang truyén théng.

C6 hai phuong phap 161 wu hod co ban duge dung trong cic bo xu ly
van tin: phitong phdp bién doi dai s6'vi chién luge woe lwong chi phi .
Plutong phdp bién doi dai 56’ don gian hod ciac cau van tin nhd cic phép bién
do6i dai $6 nham ha thap chi phi tra 13 cAu van tin, doc 1ap véi dit licu thue
Vit ciu trie vat 1y cua di lidu.
Nhiem vu chinh ¢ta thé xit Iy van tin quan hé 14 bién doi cdn vdn tin cap
cav thanh mor cau vdn tin fwong dicong & cdp thiap hon duve dién dat bdng
dai s¢ gquan hé. Cau van tin cip thap thuc su s cii dat chién luge thue thi
vin tin. Viéc bign déi ndy phai dat dugce cd tinh ding din ian tinh hi¢u qua.
Mot bien déi duge xem 14 ding dian néu cu vin tin cap thdp cé cling ngir
nghia v&i ciu vin tin goc, nghia 14 ¢d hai déu cho ra cling mot két qua. Mot
cau vin tin ¢d thé ¢ nhiéu cich bién doi twong ducong thanh dai s¢ quan hé.
Bt vi méi chién lude thue thi twong duong déu st dung 1ai nguyén may tinh
ral khac nhau, khd khin chinh 1 chon ra duége mét chién luge ha thip 101 da

vide tiéu ditng tal nguych.

Thidus21:
Ching (a hity xét mot tap con ¢la luge d6 CSDL cla cong ty may tinh
da duoc xét trong ¢dc chuong 2 va 4 cho hai quan hé:
EMP (ENO, ENAME, TITLE)
ASG (ENO, PNO, RESP, DUR)
va mot ciu van tin don gian sau:

"Cho biét tén clia cdc nhan vién hién dang quan ly mot du dn”

20, NMCS-B
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Biéu thic (cau) van tin bing phép tinh quan hé theo cd phap cia SQL [
SELECT ENAME

FROM EMP, ASG
WHERE EMP. ENO = ASG. ENO
AND RESP = "Manager”

Hai biéu thic tuong duong trong dai 6 quan hé (xem chuong 2) do
bién déi chinh xdc tir cau van tin trén L
(1) Vi hai quan h¢ trén ¢6 chung thudc tinh ENO nén ta ldy naéi
nhién cua hat quan hé r6i chi€u [én thude tinh ENAME:
(EMP I><] ASG).ENAME

(2) Do dicu kién bivi todn yéu cdu cin ENAME cila cdc nhén vién quan
Iy mot dy dn nén ta ¢6 thé Ay néi (ndi bing ) theo teta clia hai quan hé
trén va chicu lén ENAME ( tat nhién phép néi theo teta & day phai duoc
ma rong trén cde luge dé khong roi nhau):

(EMP I><| ASG).ENAME
I=|

Hi¢n nhicn i trong cau vin tin thit hai, ching ta trinh sr dung néi ty nhién,
vi the tiéu diing it thi nguyén mdy tinh hon cau van tin thd nhat va vi vay nén
duoce luu lai.

Trong boi canh 1ap trung, chién tuge thue thi van tin ¢6 thé duoce dién
ta chinh xdc bing mot mé rong cla dai s3 quan hé, Nhiém vu coa thé xir 1y
van tin tap trung la d&i v6i mot cau vin tin da cho, né phai chon ra duge mot
ciu van tin dai s6 16t nhdt trong s6 nhitng cau van tin tuong duong. Bdi vi
diy 1a mot bai todn phitc tap vé mat tinh todn khi s6 luong céc quan hé khi
Ién, nén néi chung né thudng duge rdt lai & yéu cau 1a chon duge mot 101

glai gdn 16i un,
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Trong cdc hé phan tan, dai s& quan hé khong du dé dién ta cée chién
luge thue thi. N6 phai duge cung cap thém cdc phép todn trao déi dir licu
giffa cdc vi tri.

Bén canh viée chon thd te cho cdc phép todn dai s6 quan h¢, the xi ly
vin tin phan tdn ciing phai chon céc vi tri 16t nhat dé x{r 1y dir licu, va 6 the
ca cich bién doi dit lieu. Két qué{ 1a khong gian 161 giai cdc chién luge thuc

thi $& tang tén, lam cho viéc xir1¥ van tin phan tdén khé khan hon rdt nhiéu,

Thidu5.22:

Thi du ndy minh hoa tam quah trong cita viec chon lua vi tri va ciach
truyén dif liéu ctia mot cau van tin dai s6. Chiing ta xét lai cau van tin cua thi
du 5.21:

(EMP I><| ASG).ENAME

I=1

Chiing ta gid sir rang cdc quan h¢ EMP va ASG dugc phén mdnh

ngang nhu sau:

EMP,

EMP( ENO < E3)

EMP, = EMP( ENO > E3)

ASG, = ASG(ENO <E3)

ASG, = ASG(ENO > E3)
C4c manh ASG,, ASG,, EMP,, EMP, theo thi tyr duge luu tai cdc vi tri
1, 2, 3 v 4 két qua ducgc lvu tai vi trf 5. Ta s& xét hai chién lugc A va B

tuong tng bing hai chudi biéu thic dai s6 quan hé nhu sau ( xem hinh 5.3).
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Vitri ] Vi tri 2
| ASG,*=ASG,(RE S=Man) ASG,’ =ASG,(RES=Man)
vitri 3 Vitri 4
EMP,"=EMP,[><|ASG’ EMP,’=EMP,|><|ASG,’
- 11 1=1

(a) Chiénluoc A

Vitri
Result=EMP,”\_EMP,’

Vitri 5

Besun = (EMP, U EMP,)[><|[(ASG,u ASG,)(RES=M: rager)
' Viail Viui2 Viui3d  Vitid
(b) Chién luoc B

Hinh 5.5 Cic chi¢n luge thyc thi van tin tuong duong
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Hai chi€n luge thue thi phin tdn tuong duong cho céu vin tin trén
duoe trinh bay trong hinh 5.5. Mii tén tir vi tri i dén vi tri j chi ra rang quan
hé R duge chuyén tir vi tri i dén vi tri j. Chién luge A st dung su kién la cac
quan hé EMP vi ASG dugc phan manh theo cling mot cdch dé thyc hién
song song cde phép todn chon va noi. Chién luge B 1ap trung tit ca cac dw
licu tai vi tri Tuu ket qua trude khi xir 1y cau vén tin,

P dianh gid duge viéc tiéu dung 1ai nguyén ctia hai chién luge nay,
chiing ta sitr dung mot mo hinh chi phi don gian sau. Ching ta gia sir ring
thao tdc truy xual mot bd (tuple access), dude ky hicu la tupace, la 1 don vi
va thao tac truyén mot bo (tuple transfer) tuptrans 13 10 don vi, Dong thoi
ching ta ciing gia sir la cdc quan he EMP va ASG tuong g c6 400 va 1000
bo. vir ¢o 20 gidm déc du dn (manager) trong quan hé ASG. Ching ta cling
gia st ring dit liéu duge phan tdn thong nhét cho cdc vi tri, Cudi cing ching
ta gia sl ring cdc quan hé ASG va EMP duoc gom tu cuc b tuong ing theo
cée thuoe tinh RESP vi ENO. Vi vay ¢ thé truy xudt truc ti€p dén cée bo
cta ASG dua trén gid tri clia thuge tinh RESP (tuong Gng 12 ENO cho EMP).

Téng chi phi cla chién luge A ¢6 thé duge tinh nhur sau:

i. Tao ra ASG' biing ciich chon trén ASG ¢dn (10+ 10) "tupace = 20

2. Trayén ASG' dén céc vi tri ctia EMP can (10 + 10) " tuptrans = 200

3, Tao EMP bing cich ndi ASG' vii EMP cén (10 + 10) tupacc2 = 40

4. Truyén EMP dén vi tri nhan két qua cin (10 + 10) " Tuptrans = 200
Téng chi phi 460

Téng chi phi cha chién luge B ¢6 thé duge tinh nhir sau:

I. Truyén EMP dén vi tri 5 cAn 400 " tuptrans = 4.000

2. Truyén ASG dén vi tif 5 ¢dn 1000 " tuptrans = 10.000

3. Tao ra ASG' bing céch chon trén ASG cin 1000 " tupacc = 1.000

4. N&i EMP va ASG' cin 400 20" tupacc = 8.000

Téng chi phi la: . 23.000
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Trong chién luge B, ching ta dd gid st ring cdc phuong phdp truy
Xudt cdc quan h¢ EMP va ASG dua trén cic thude tinh RESP vi ENO bi mat
tac dung do viéc truyén di lieu. Pay 1A mot gid thiét hop 1y trong thuc &,
Theo bing thong ké trén ta thay chién luge A t5t hon chién luoc B 50 i4n.
Hon nifta né dua ra moét céch phan phai cong viée giita cdc vi tri. Khac hiét
con cao hon nita néu chiing ta gid thiét 12 t6c do truyén cham hon v/ hodc
mc do phan manh cao hon.

Sau day chiing ta s¢ xét cdc van dé vé phan ri cdc cau vin tin.

5.5. PHAN RA VAN TIN

Phin rd van tin 12 giai doan ddu tién cla qud trinh xir 1§ cau van tin,
N6 bién d6i cau vén tin & dang phép tinh quan hé thinh cau vén tin dai s6
quan hé. Cac vin tin nhap va xuét déu tham chide dén cdc quan hé toan cuc
va khong dung dén cdc thong tin vé phan bé dit licu. Vi the phan i van tin
déu gidng nhau trong ci he tap trung lAn phan tdn. Trong phin nay, ching ta
giad su 1a cau vin tin nhap da ding vé cd phip. Khi két thiic giai doan nay,
cAu van tin xudt s& dung vé ngit nghia va dat chit luong, theo nghia I di
foai bo cdc hanh dong khong cén thiét, Cic bude phan rd van tin 1a;

{1} Chuan héa.

(2) Phan tich.

(3) Loai bo dar thia.

(4) Viét lai van tin.

Cic bude 1, 3 vt 4 dua vao cdc sy kién [a d6i vai mot clu van tin s¢
¢ nhiéu bién ddi twong duiong, vi mot 6 trong chiing ¢6 hiéu nang tot hon.

Chiing ta trinh bay ba budc ddu tién trong nglt canh cha phép tinh trong
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quan hé bo. Chi ¢ bude cudi clng s€ viét lai cau vén tin thanh dang dai s6

quan h¢.
5.5.,CHUAN HOA

Cau van tin nhap c6 thé khd phiic tap, tuy thudc vio céc tién ich c6
sdn clia ngoén nglt. Muc dich cha chudn héa (normalization) 12 bi¢n déi cau
van tin thanh mot dang chuin dé x{r 1y 1i€p. V6i cdc ngdn ngir quan hé nhu
SQL, bién d6i quan trong nhat la lugng tir héa vin tin (query qualification)
(ménh dé WHERE), cé thé dé a mot vi tir phi luong tir véi do phifc tap ndo
dé, véi 14t ca cac luong tir cén thiét (V hoiic 3) duge dat phia trude. Co hai
dang chudn c6 thé ¢6 cho vi tir, mot cd thit bac cao cho AND (#) va loai con
lai ¢6 thit bac cao cho OR (V' ). Dang chuin hoi (conjunctive normal form)
12 hoi (vi tr A) cﬁa‘céc tuyén (cac vitr V X

Po VeV . VPN AP Y P Vo VD)

Trong d6 P, 1a mot vi tir don gian. Ngugc lai, mot lugng tir hoa i
dang chudn tuyén (disjunctive normal form) nhu sau:

Pu AP AP Y V(P AP M AP

Bién déi cdc vi tir phi luong tir [a tAm thudng bang cich sir dung cic
quy tac tuong duong da biel cho cdc phép todn logic (A, V' va —):

Lp AP, & P P,

2pVpmep Vo

< 3p et p) & ()N
4pV (g Vp)e o VeV

5p.0(pV op) & (pMpy) V (p,"py)
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6.9, V (0 py) © (p V p)r(p, V py)
7.7(p"p) < —~p V —p,

8.~(p, V p) & ~p A—p,

9.7(p) & p

Trong dang chuan tuyén, cau vin tin ¢6 thé duoe xirly nhu cic cau
van tin con héi doc 1ap, dugc néi lui bing phép hop (tuong img vdi cic tuyén
ménh de). Tuy nhién dang nay c6 thé dan dén cdc vi 1 ndi va chon triing
nhau nhu dege trinh bay trong thi du sau. Ly do 12 cdc vi tr rat hay dugc noi
v6i cac vi (i khdc qua phép AND logic. Sir dung quy tic 5 & trén, véi p, la
mot vi tir n6i hode chon, s& phai lap lai p,. Dang chuan hoi thudmg duoc sir
dung trong thyc & boi vi cic lugng tir héa van tin thudng chita nhidu vi tir
AND hon la OR. Tuy nhién né ciing dan dén viec 1ap lai vi tir cho cdc cau

van tin ¢6 chita nhiéu tuyén va it hoi, mot trudng hop hiém gap.

Thidu5.23:
Ching ta hdy xét cau vén tin trén CSDL clia Cong ty dién todn da
dugc dé cap nhiéu lan.
"Tim tn céc nhan vién dang 1am viée & dy dn Pl trong 12 hodc 24 thang”
Cau van tin duge dién ta bing SQL nhu sau:
SELECT ENAME
FROM EMP, ASG
WHERE EMP. ENO = ASG.ENO
AND ASG.PNO = "Pi"
AND DUR =12 OR DUR =24

Luong tir héa & dang chudn hoi 1a
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EMP.ENO = ASG.ENO A ASGPNO ="P1"~(DUR =12 V DUR =24)
Con tuong tir hda ¢ dang chudn tuyén 1a:

(EMP.ENO = ASG.ENO # ASG.PNO = "P1" A DUR=12) V
(EMP.ENO = ASG.ENO A ASG.PNO = "P{" ~ DUR =24)

Trong dang sau, xir 1y hai hoi doc lap c6 thé 1a mot cong viée thita

néu cac bidu thitc con chung khong duge loai bo.
5.5.2, PHAN TICH

Phan tich cau van tin cho phép phé bd cdc ciu vin tin da chudn héa
nhung khong thé tiép tye x{ Iy duoc hodc khong cdn thi€t. Nhimg 1y do
chinh 13 do ching sai kiéu hoic sai nghia. Khi phdt hi¢n ra mot trong nhitmg
trudng hop ny, hé théng chi don gian trér vé va dua ra mot thong bdo gidi
thich. Néu khong, xtr 1§ van tin s& duge ti€p tuc. Dudi day ching toi trinh
bay cdc k§ thuat phat hién cdc van tin khong ding nay.

Mot cau van tin goi 1a sai ki€u (type incorrect) n€u c6 mot thudce tinh
hodc tén quan hé chua duge khai bdo trong luge do toan cuc, hodce néu né ap
dung céc phép todn cho cdc thuodc tinh ¢ ki¢u khong thich hop. K¥ thuit
duoc sir dung dé phét hién cdc cau van tin sai kiéu & day giong nhu k¥ thuit
kiém tra ki€u trong ngon ngit 1ap trinh. Tuy nhién, cdc khai bdo kiéu 1a
thanh phdn cia luge dé toan cuc chi khong phéi ndm trong ciu van tin béi

vi mot cau van tin quan hé khong tao ra mot ki¢u nio mdi.
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Thidu5.24:
Cau vén tin SQL sau day tren CSDL vé cdc duif 4n

SELECT E#

FROM EMP

WHERE ENAME > 200
Ia sai ki€u vi hai ly do: tht nhét, thuoc tinh E# chira duoc khai bdo trong
luoc d6. Thit hai, phép so sanh ">200" khong phir hap véi kidu chudi cia
ENAME, |

Mot ciu van tin goi [a sai nghia (semantically incorrcet) néu cic

thanh phan cha né khong tham gia vio viéc tao ra két qua. Trong ngif canh
cua phép tinh quan he, ching ta khong thé xédc dinh duge tinh ding din ngit
nghia cho cau vin tin tdng quét. Tuy nhién vin c6 thé thuc hién diéu d6 cho
mot 19p van tin quan hé khé rong rii, d6 1a cdc van tin khong chira cdc tuyén
va phl dinh béng cdch biéu dién cau vin tin nhu mot dé thi, duge goi 1a dé
thi két n6i (connection graph) hay dé thi van tin (query graph). Chiing ta
dinh nghia d6 thi ndy cho cdc loai van tin hitu ich nhit ¢6 chia phép chon,
chiéu vit néi. Trong mot do thi van tin, mot it biéu thi cho mét quan hé két
qud, va cdc nit khéc biéu thi cho céc quan h¢ todan hang. Mot canh giira hai
nit khong phdi Ji quan hé két qua biéu didn cho mot néi, con mot canh ma
nidt dich 1a két qua s€ bicu thi cho phép chiu. Con cdc miit khong phai 1a két
qui 6 thé duge gan nhiin 13 mot vi tir chon hodc mot vi tlr ty néi (néi clia
mot quan h¢ vdi chinh né). M6t d6 thi con quan trong cia dé thi van tin A
dé thi n6i (join graph) chi ¢ cic noi. Dé thi néi rit ¢6 ich cho giai doan t6i

hoda vin tin.
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Thidu 5.25:

Chuing ta hay xét cau van tin sau:

"Tim tén va nhiém vu cba cdc ap trinh vién did 1am viéc cho du én

CAD/CAM trong hon ba nam”. -

Cau van tin ndy duge dién ta lrong' SQL nhu sau:

SELECT ENAME , RESP
FROM EMP, ASG, PROJ
WHERE EMP. ENO = ASG.ENO
AND ASG.PNO = PROJ. PNO
AND PNAME = "CAD/CAM"
AND DUR > 36
ANDTITLE = "Programmer”

Ta ¢6 thé bidu thi cde cau vin tin duti dang d6 thi. D6 thi vin tin rat
¢6 ich cho viéc xic dinh tinh ding ddn vé ngif nghia cta mét cau van tin hoi
da bién khong ¢o pht: dinh. Mot cau van (in nhw'thé s& sai ngit nghia néu do -
thi vin tin chia né khong lien thong. Trong truong hgp nay mot hoac nhi¢u
dé thi con (tuong itng véi cau van tin con) bi tach rdi khot do thi chida quan
hé két qua. Cau vén tin s& duge xem a diing {(mot s6 hé thong s& thuc hién)
bing cdch xét cic ndi k€t bi thidu nhur mot tich Descartes. Nhung néi chung,

vin dé chinh 12 cac vi tir n6i bi thi€u vi cau vin tin ¢dn dugce loai bo.

Thidu 5.26:
Chiing ta hiiy xét cau van tin SQL
" SELECT ENAME , RESP
FROM EMP, ASG, PROIJ
WHERLE EMP. ENO = ASG.ENO
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AND PNAME = "CAD/CAM"
AND DUR > 36
ANDTITLE = "Programmer”
D6 thi vdn tin ctia né khong lién théng, cho ching ta bi€t rdng cau
vdn (in' ndy sai vé ngit nghia. C6 ba gidi phap co ban cho van dé nay:
(1) loai bo cau van tin, hoac
(2) gid dinh ring ¢6 mot tich Descartes ngdm dinh gilta cAc quan hé
ASG va PROJ, hoic
(3) suy ra (sir dung luge dd) vi tir noi bi thi€u ASG.PNO = PROJ.PNO

dé bign ddi nd thanh cau vin tin clia thi du trén,
5.5.3.LOAI BO DU TH{’A

Nhu ching ta di biét, cdc ngon ngir quan hé ¢6 thé duoc ding mot
cach thong nhét nham kiém soit di liéu ngit nghia. Dac biét mot cau vén tin
cla ngudi sur dung thudng duge dién 13 trén mor khung nhin cé thé dugc bo
sung thém nhiéu vi tir d€ c6 dugc su tuong ing khung nhin - quan hé, bao
dam dugc tinh toan ven ngit nghia vi bao mat. Thé nhung lugng tit héa van
tin dd duge sira ddi nay 6 thé chia cdc vi tir du thira. Mot uée luong ngay
tho cho tuong tir héa ¢6 du thira ¢ thé khien phai 1ap lai mot s6 cong viec.
Cac vi tir va cdc cong viée thira ¢ thé duge loai bd bing cich giam ude
lugng tir héa d6 bing cdc quy tic liiy dang sau.

l.LPAP&P

2PV PoP

3. PAtrue =P

4. PV false P
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5. P A false < false

6. PV true < true

7. P~ P o false

8. PV —-Potrue

9.P, AP,V PP
10.P, V (P,"P,) =P,

Thidu 5. 27:
Cau van tin SQL
SELECT TITLE
FROM EMP
WHERE (NOT (TITLE = "Programmer”)
AND TITLE = "Programmer”

OR TITLE = "ELcct. Eng. ")
ANDNOT (TITLE = "Elect. Eng. ")
OR ENAME = " J. Doe”

C6 thé duge don gian héa nhd cde quy tic trén va trd thanh
SELECT TITLE
FROM EMP
WHERE ENAME ="]. Doe"

It

Cich don gian héa duge tién hinh nhu sau: Goi p, la < TITLE
"Proprammer”>, p, 1A <TITLE = "ELect. Eng. ">, va p; la <ENAME

"] Doe">. Luong tit héa vin tin L
Cpre VYAt Vop
Dang chuin tuyén cho lugng ¢l hda nay thu duge bang cdch dp dung

cde quy tic 5 dugc dinh nghia trong phén trudc, cho két qua:
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P M M) V(A ) Vo,
rdi bng quy tic 3, ta duoe -

PP ATp) V(A phopy) Vg,
Bang cdch dp dung quy tac 7, ta duok

(false » —~p,) V (-p " false) V p,
va dp dung quy tic 5 hai lin, ching ta ¢6

false V' false V p,

bicu thiic trén trong duong véi p, theo quy tic 4,

5.5.4. VIET LAI CAU VAN TIN

Bugc cudi cung cha phan rd van tin 12 vigt lai cau vin tin bing dai s
quan he. Dien hinh, bude ndy duge chia thinh hai buée nhé: (1) bién ddi cau
vin tin tir phép tinh quan he thanh dai s6 quan h¢, (2) cdu tric lai cau van tin
dai s6 nham cai thién hi¢u nang. D€ cho dé hiéu, chiing ta s¢ trinh bay cau
van tin dai s6 quan hé mot cdch hinh anh bang ciy todn tir (operator tree).
Mot cdy todn tir 1a mot cay voi méi nit 14 biéu thi cho mot quan he duoc Tuu
trong CSDL, va cdc nit khong phai nit 14 biéu thi cho mot quan hé trung
gian duge sinh ra béi cdc phép todn quan hé. Chubi cdc phép todn di theo
hudng tir 14 dén goc bidu thi cho k&t qua van tin.

Bi¢n doi cau van tin phép tinh quan hé bo thanh mot cdy toan tl cé
thé thu duge dé dang biang cdch sau: trude tién chiing ta tao ra mot nir 14
cho méi bién bo khdc nhau (tuong tng véi mot quan hé). Trong SQL, cic
ndt 14 ¢6 sin trong ménh dé FROM. Thit hai, niit goc duge tao ra nhu mot
phép chi¢u chiu cdc thude tinh két qua. Cic thudc tinh nay nam trong ménh

dé SELECT cla cAu vin tin SQL. Th ba, luong tir héa (ménh dé WHERE
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cha SQL) duce dich thanh chudi cdc phép todn quan hé thich hop (phép
chon, ndi, hop, v.v.) di tir cic nit 14 dén géc. Chudi nay cé thé duge cho truc

ti€p qua thi tr xudl hién ciia cdc vi tir va cic todn 1.

Thi du 5.28:

Cau van tin "Tim tén cdc nhan vién trir J.Doe d& lam cho du dn
CAD/CAM trong mot hodc hai nam”™.

Biéu thirc SQL la:

SELECT ENAME

FROM PROJ. ASG, EMP

WHERE ASG. ENO =EMP. ENO
AND ASG. PNO =PROJ. PNO
AND ENAME = "J. Doe"

AND PROJ. NAME = "CAD/CAM"
AND (DUR =12 OR DUR =24).

Sdu quy tic turong duong hitu ich nhat va duge xem la cdc phép toan
dai s6 quan hé co ban s& duoc trinh bay dusi day. Tinh ding dén cha chiing
dugc chitng minh trong Uliman (1982).

Trong nhiing doan con lai cha phdn nay r, s va T la nhilg quan h¢, E
12 ménh dé logic, v&i quan hé r duge dinh nghia trén céc thudc tinh {A,, A,

. A,} vh quan hé s duge dinh nghia trén cdc thudc tinh {B;, B,, ... B jva

11}

X & mot tap thude tinh.
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1. TINH GIAC HOAN CUA CAC PHEP TOAN HAI NGO/

Tich Descartes clia hai quan hé r va s ¢4 tinh giao hoan:
rXs<> $xr

Tuong ty, n6i cia hai quan h¢ ciing c6 tinh giao hodn,
ri»><l s &si>< r

Quy tac ndy ciing d4p dung dugc cho hgp nhing khong dp dung cho
hi¢u tap hop hay néi nira.

2. TINH KET HOP CUA CAC PHEP TOAN HAI NGO!

Tich Descartes va ndi 12 cac phép ton 6 tinh két hop.
rxs)xTorx(sxT)

(ri><Is)l><l T riz<l (s [»><IT)

3. TINH LOY DANG CUA CAC PHEP TOAN DON NGO

Nhiéu phép chi€u lién ti€p trén cliing mét quan hé ¢6 thé duge nhém
lai. Pdo lai, mot phép chiéu trén nhiéu thude tinh ¢6 thé duge tich ra thanh
nhiéu phép chiu lién ti€p nhau. Néu r dugc dinh nghia trén tap thudc tinh A
vaiA' C A, A" C A’ thi:

(r.(A)).A” =1.A”

Nhi¢u phép chon lién tiép theo thit ty p, p,, . . . pr trén cling mot

quan hé r, trong d6 p; 1a mot vi tir va dau tién chon trbng r cac bo thoa p,,

sau dd chon trong r cc bo thod p,, . . . ¢6 thé duge nhém lai nhu sau: r{p,)

21, NMCS-A
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Dao lai mot phép chon qua mot hoi cdc vi tir ¢6 thé duge tich ra

thanh nhi¢u phép chon lién ti€p nhau.
4. GIAO HOAN CHON VOI CHIEU

Phép chon va chidu trén cling mot quan hé ¢ thé duge giao hodn nhu
sau: Chiéu xong chon béng chon xong chigu (r.X)}E) = (r(E)).X
Chii ¥ ring néu E 1a ménh dé logic ¢6 cdc thudc tinh ra khoi tap

thuoc tinh X thi phép chon ddu & v& trii cia hé thitc khong ¢6 tac dung.
5. GIAO HOAN PHEP CHON VI CAC PHEP TOAN HAI NGOI

Phép chon va tich Descartes c6 thé giao hodn bang céc quy tic sau
(cAn nhd rang thudc tinh A; thude quan hé r):

{r x s}E) < r(E) x s(E) néu E thod frong r va s

Chon va néi ciing ¢6 thé giao hodn

(r I><l $)(E) < r(E) I><I s(E)

Chon vi hop ciing ¢6 thé giao hodn néu r va T ¢6 luge do gidng nhau.

(r +TXYE) <r(E) + T(E)

Chon va hiéu ciing ¢6 thé duge giao hodn tuong ty.

6. GIAO HOAN CHO PHEP CHIEU vOI PHEP TOAN HAI NGOI

Chi€u va tich Descartes ¢6 thé dugc giao hoan. NeuC=A"U B,

21. NMCS-B
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trong d6 A' ¢ A, B' < B va A, B la céc tap thudc tinh twong tng chia cdc
quan hé r va s, chiing ta cé:

(rxs)X<orXxsX

Chiéu va néi ciing cé thé giao hodn:

(rl><l8).X e r.XI»<ls.X

Dé c6 dang thic ding, chiing ta gid sir ring cdc diéu kien cdn thiét
cta X thod min. Chi€u va hgp ¢6 thé duoc giao hodn nhu sau:

r+s)X<rX+s5X

Chiéu va hi¢u c6 thé duge giao hodn tuong tu.

Ap dung sdu quy tic nay cho phép tao ra nhiéu cay tuong duong.
Trong giai doan t3i wu héa, ngudi ta thir so sdnh t4t cd cdc cay dua trén chi
phi du dodn. Tuy nhién, s¢ [ugng ciy qud I6n lam cho cich tiép can nay
khong thue t€. Cdc quy tic trén c6 thé duge st dung dé cdu triic lai cay mot
cach ¢6 he thong nhim loai bd cdc cay "xdu". Chiing ta ¢6 thé sir dung cdc
quy tic nay bang bon cach khdc nhau, Trude tién chiing cho phép tach céc
phép todn don ngdi, lam don gidn héa biéu thic van tin. Thit hai, cic phép
toan don ngoi trén ciing mot quan hé c6 thé duge nhém lai d€ chi cén thuc
hi¢n truy xuit dén quan hé mot ldn. Thi ba, cdc phép todn don ngoi cé thé
giao hodn véi cdc phép todn hai ngoéi d€ mot s6 phép todn (ching han phép
chon} ¢6 thé duoc thyc hién trude. Thé tu, cdc phép todn hai ngoi c6 thé
duge sap xép lai. Quy tic cu6i cliing duge st dung rong rdi trong k§ thuat t8i
uru héa van tin,

Mot thuat todn tdi cdu tric don gidn duge trinh bay trong Ullman
(1982) c6 st dung mét heuristic trong d6 4p dung céc phép todn don ngdi
(chon/ chi€u) cang s6m cang t6t nham gidm bét kich thude clia cde quan hé

trung gian.
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Thidu 5.29:

T4i céu tric cay trong hinh 5.3 sinh ra cay trong hinh 5.5, Cay két
qua dugc xem 13 dat chat lugng theo nghia 1a né tranh truy xuit nhiéu lin
dén cling mét quan hé va cédc phép todn chon Iva nhiéu nhat duge thuc hién
trude tién. Tuy nhién cay nay con xa méi dat duge t6i wu. Thi du phép todn
chon trén EMP khong hitu ich 1dm trude phép ndi bai vi né khong lam kich

thude cia quan hé todn hang giam di nhiéu.

5.6. CUC BO HOA DU LIKU PHAN TAN

Trong phén 5.1 chiing ta da trinh bay cdc k¥ thuat tong quat dé phan
rd va tdi cau tric cdc cau van tin duge dién ta bang phép tinh quan hé. Cac
k¥ thuit nay 4p dung cho ca hé théng phén tin ldn cdc h¢ théng tap trung va |
khong xét dén sy phan bs dif ligu. Day 1a vai trd cta tang cyc bo héa. Nhu
da dugc trinh bay trong lugc 46 phén tdng téng quat, tang cuc bo héa dit liéu

chiu trach nhiém dich ciu vdn tin dai s6 trén quan hé toan cuc sang céu van
tin dai s trén cdc manh vat ly. Cuc bo hod ¢6 slt dung cac théng tin duoc
luu trong luge d6 phan manh

Phan manh dugc dinh nghia qua cdc quy tic phan médnh, va ching c6
thé dugc dién ta nhu céc vin tin quan hé. Nhu di thao luan trong chuong
trudc, mot quan hé toan cuc cé thé duge xay dung lai bang cdch dp dung cic
quy tic tdi thiét (hoic phan manh dao) va din xudt ra mot chuong trinh dai
s6¢ quan hé ma cdc todn hang cha né 1a cdc manh. Ching ta goi day la
chwong trinh cuc bd héa (localization program). D€ cho don gian, ching ta
khéng xét tinh hudng cdc manh duge nhan ban, mic di diéu nay c6 thé lam
tang hiéu niang. Mot cdch cuc bo héa mot van tin phan tén khé tho so 1a tao

ra mot cau vén tin trong d6 mbi quan hé toan cuc duge thay bing chuong
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trinh cuc bo héa cia né. Diéu nay c6 thé xem nhu viée thay cdc nit 14 cia
cay todn tr clia cau van tin phan tdn bing cdc Cay con tuong ung véi céc
chuong trinh cuc bo héa. Cau van tin thu dugc theo cich nay dugc goi la cau
van tin géc (generic query). Néi chung thi phuong phap nay khong hiéu qua
bdi vi nhiéu t4i c4u tric va don gidn héa quan trong cho cic vén tin goc vén
c6 thé dugc thyc hién (Ceri and Pelagatti, 1983 vi Ceri et al., 1986). Trong
nhitg doan con lai clia phdn nay, d6i v&i méi kiéu phan manh, ching ta s&
trinh bay cdc k¥ thuat rit gon (reduction technique) dé tao ra céc chu vén tin
161 vu va don gidn hon. Ching ta sé sﬁ' dung cic quy tic bién ddi va céic
heuristic, ching han nhu ddy cic phép toan don ngdi xudng thip nhu di
dugc gidi thiéu o trén.

5.6.1. RUT GON CHO PHAN MANH NGANG NGUYEN THUY

Viéc phan manh ngang phan tdn mot quan hé dua trén cdc vi tir chon

(select predicate). Thi du dudi day duge ding cho cac phan ban luan ti€p theo.

Thi du 5.30:

Quan h¢ EMP (ENO, ENAME, TITLE) ciia hinh 4.1 ¢6 thé dugc
tich thanh ba manh ngang EMP,, EMP,, va EMP, duge dinh nghia nhu sau:

EMP, = EMP(ENO < "E3")

EMP, = EMP( "E3" <ENO < "E6")

EMP, = EMP(ENO > "E6")

Chd y ring phan manh cho quan hé EMP & day khéc véi phan manh
dugce thao ludn trong phan trudc.
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Chuong trinh cuc bo héa cho quan hé phan manh ngang la hop cia

cdc manh.

Trong thi du nay chiing ta c6:

EMP = EMP, UEMP, UEMP,

Vi vay dang vin tin goc duge xdc dinh trén EMP sé thu duge nho
thay EMP bang (EMP, U EMP, L EMP,).

Rit gorr vin tin trén cdc quan hé phan méanh ngang chu yéu 12 xic
dinh, sau khi tdi c4u tric lai cdc cay con, xem cay con nao tao ra cic quan
hé réng rdi loai bd ching. Phan marh ngang ¢6 thé duge ding d¢ don gian

héa phép chon va phép néi.

5.6.2.RUT GON VOI PHEP CHON

Chon trén cic manh c6 lugng tir héa mau thudn véi lugng tit hoa clia
quy tic phan méinh sé& sinh ra cdc quan h¢ réng. Cho mét quan hé r dugc
phan ménh ngang thanhr,, ry, . . ., I, trong d6 r; = 1(p; ), quy tic trén duge
phét biéu mot cch hinh thitc nhu sau:

QUYTAC I

1= néu Vithuger: — (tp) M ep; D)

Trong dé p, va p, 1a céc vi tir chon, t biéu thi cho mét bo, va t(p) biéu
thi "vi tir p diing véi t".

Chéng han, vi tir chon ENO = "E1" mau thuln véi céc vi tif coa cac
ménh EMP, va EMP, cia thi du trén day (nghia ia khong c6 céc bé nao
trong EMP, va EMP, thod vi tir ndy). Xéc dinh cic vi tir mau thuln doi hoi
phai sit dung céc k¥ thuat chitng minh dinh 1y néu cdc vi tir ndy hoan toan

tdng quat (Hunt and Rosenkrantz, 1979). Tuy nhién cdc DBMS néi chung s€
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don gidn héa viéc so sdnh vi tir bing céch chi hé trg nhimg vi tir don gian

khi dinh nghia cdc quy tic phan manh (b&i quén (ri vien CSDL, DBA).

Thi du 5.31:

Chuing ta s€ minh hoa phép rit gon cho phan minh ngang bang cich

dung cau van tin miu sau day:

SELECT *

FROM EMP

WHERE ENO ="E5"

Ap dung cdch tiép can tho so dé€ cuc bo héa EMP tir EMP,, EMP, vi
EMP;, cho ra cdu vin tin goc cta hinh 5.6a. Bang cdch hodn vi phép chon
vé1 phép hop, chiing ta dé dang phdt hién ra ring vi tit chon mau thuin véi
céc vi tir cia EMP, va EMP,, do vdy tao ra cdc quan hé réng. Cau van tin di

niit gon chi dp dung cho mét minh EMP, duoc trinh by nhu trong Hinh 5.6b.

( ENO ="ES5") (ENO= "E5")
A
A
)
A
EMP, EMP, EMP, EMP,
{a) Vin tin géc (b) Van tin da ri« gon

Hinh 5.6 Rit gon cho phan manh ngang (véi phép chon)
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5.6.3RUT GON VGI PHEP NOI

N&i trén cdc quan hé phan manh ngang cé thé dugc don gidn khi céc
quan hé noi duge phan manh theo thuéc tinh ndi. Pon gian héa gédm ¢6 phan
phdi cac ndi trén cdc hop rdi bo di cdc ndi vo dung. Phan phdi ndi trén hop
c6 thé dugc phat bicu:

(rpwr)><s =(r, |><| s} wn><s)

trong dd r, 1a cdc manh chia r con s 1a mot quan hé.

Bang phép bién doi ndy, cdc hgp ¢6 thé duge di chuyén 1én trén cay
toan tir dé tat ca cac néi 6 thé cé cac manh déu duge 10 ra.

Ciéc n6i vo dung ¢6 thé xdc dinh dugc khi lugng tir héa cia cdc manh
ndi ¢6 mau thudn. Gid sit ring cdc mdnh r, vi r; duge dinh nghia tuong ing
theo cdc vi tir p, va p; trén ciing mot quan hé, quy thc don gidn hda 6 thé

dugc phét biéu nhu sau:

QUI TAC 2:
r,=@ néu Vit thuger: — (t(p,) A '(p; )

Vi th€ viéc xdc dinh cdc néi vo dung cé thé duge thuc hién bing
cach chi xét cde tir clia cdc manh. Ap dung quy tic ndy cho phép n6i hai
quan hé dugc cai dat nhu cdc ndi timg phén song song cho cac manh (Ceri et
al., 1986). Cau vdn tin rit gon khong phai lic nao ciing tét hon (nghia la don
gian hon) ciu van tin géc. Cau vén tin goc s&€ 1t hon khi 6 qud nhiéu ndi
timg phén trong cau van tin rit gon. Diéu ndy nay sinh khi c6 rét it cic vi tlf
phan manh mau thudn. Trudng hop xdu nhat xay ra khi m6i manh coa quan
hé nay phai dugc n6i véi manh clia quan hé kia. Nhu thé né giong nhu lay

tich Descarrtes cla hai tap manh, véi mdi tap tuong tng vdi mot quan hé.
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Cau vén tin rdt gon s& t6t hon khi ¢6 it céc ndi timg phan. Thi du, néu ca hai
quan hé duoc phan manh nhd cing mot vi ur, s6 lugng cdc néi timg phén
bang véi s6 lugng cdc manh ciia mdi quan he. Uu diém cta cau vin tin rit
gon ki cdc noi timg phin ¢6 thé duge thuc hién song song, va vi vay lam

giam thoi gian ddp tng.

Thi du 5.32:

Gia st rang quan h¢ EMP duge phan manh thanh EMP,, EMP, va
EMP; nhu trén va quan hé ASG duogc phan manh nhir sau:
ASG, = ASG(ENO< "E3")
ASG, = ASG(ENO >"E3")
EMP, va ASG, dugc dinh nghia bdi cing mot vi tlr. Ngoai ra vi tir
dinh nghia ASG, 1a hop cua céc vi tir dinh nghia EMP, va EMP,. Biy g
hdy xét cau vén tin noi;
SELECT *
FROM EMP, ASG
WHERE EMP. ENO = ASG. ENO
Cau vin tin goc twong duong duge trinh bay trong hinh 5.7a. Cau van
tin dugc rit gon bang cdch phan phéi cdc néi trén cdc hop va viec ap dung
quy tac 2 c6 thé duge cai dat nhu hgp cta ba néi ting phin dudc thuc hién
song song ( hinh 5.7b).

5.6.4,RUT GON CHO PHAN MANH DQC

Cong vi¢c phan manh doc phin tdn mét quan h¢ dya trén cdc thudce

tinh chi€u. Boi vi todn tir tai xay dung cdc manh doc 12 néi, chuong trinh cuc
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bd héa cho mot quan hé phan manh doc gébm cé ndi cha cdc manh theo

thuoc tinh chung. D3i v6i phan manh doc, ching ta sir dung thi du sau:

I><| ENO

RN
e AN

EMP, ASG,

(a) Vén tin goc

o\ /N N

EMP, SG, EMP,  ASG, EMP, ASG,
(b) Van tin da it gon

Hinh 5.7 Riit gon cho phan manh ngang (v&i n6i).
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Thidu 5.33:

Quan hé¢ EMP c¢6 thé duge phan chia thanh hai manh doc, trong dé
thudc tinh khéa ENO dugce nhan doi.

EMP, = EMP.{ENO, ENAME}

EMP, = EMP.{ENO, TITTLE}

Chuong trinh cuc bo héa 1

EMP = EMP, |><| EMP2

ENG

Tuong ty nhu phan manh ngang, cdc vin tin trén cdc manh doc cé
thé duge nit gon bing cdch x4c dinh céc quan hé trung gian vo dung va loai
bo cdc cay con dd sinh ra ching. Phép chi€u trén mot manh doc khéng cé
thugc tinh chung véi cac thudc tinh chiéu (trir khéa cha quan hé) sinh ra céc
quan h¢ vo dung, mic du khong phai 1a quan hé réng. Cho trude quan hé r
dugc dinh nghia rén cac thudc tinh A = {A,, ... A } va dugc phan manh
doc thanh r; = r(A’), trong dé A’ c A, quy tic ndy c6 thé dugc phit biéu mot

cach hinh thic nhit sau:

QUY TAC 3:

r(D,A’) 1a v6 dung néu tap cic thude tinh chigu D khong thude A’

Thi du 5.34:

Ching ta hdy minh hoa cich 4p dung quy tic nay bang cich sir dung
céu van tin mau trong SQL

SELECT ENAME

FROM EMP
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Cau vén tin géc tuong duong trén EMP, va EMP, (nhu trong thi du 5.
31) duge cho trong hinh 5.8a. Bing cdch hodn vi phép chiéu vdi phép néi
(nghia 1a chiéu trén ENO, ENAME), chiing ta c6 thé thdy ring chi€u trén
EMP, ia vo dung boi vi ENAME khong thuoc EMP,. vi th€ phép chiéu chi
can thue hién trén EMP, nhu duge trinh bay trong hinh 5.8b.

Chi€u pnave Chi€Upyave

f

[><| ENO
EMP, EMP, EMP,
(a) Van tin goc {b) Van tin da rit gon

Hinh 5.8 Rut gon cho phian manh doc

5.6.5.RUT GON CHO PHAN MANH DAN XUAT

Nhu chiing ta di thay trong cdc phan trudc rang phép ndi, cd 1€ 1a
phép todn quan trong nhil vi né vira thudng gap lai vira ¢6 chi phi cao, ¢6 thé
duge t6i vu hda biing cich ding phan manh ngang nguyén thay khi cic quan
hé ndi duge phan ménh theo céc thuoc tinh noi. Trong trudng hgp nay, noi
cla hai quan hé duge cai dat nhu hgp cua cic néi timg phan. Tuy nhién

phuong phdp nay ngin cdn khong cho mét trong cic quan hé phan méanh
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theo mot phép chon trén mét thuoc tinh khde. Phian manh ngang dan xuit la
mot cach khic d€ phan phéi hai quan hé ma nhe d6 c6 thé cai thién kha
nang xir ly cic diém giao nhau giita phép chon va néi. Dién hinh, néu quan
hé r phii phan manh din xuat theo quan hé s, cdc manh ciha r va s ¢6 gid tri
giong nhau & thudc tinh néi s&é ndm cing vi tri. Ngodi ra s ¢6 thé dugc phin
manh theo mot vi tir chon.

BGi vi céc b6 clia r duge dat tiy theo cdc bd cla s, phan méanh dén
xudt chi dugc sir dung cho méi lién hé mét - nhiéu (phan cép) trs dén r,
trong d6 mot bo cita s ¢6 thé khdp véi nhiéu bo cta r, nhung mot bo cla r
chi khép véi diing mdt bo cha s. Chi y ring phan méanh din xuat cé thé duoc
str dung cho cdc m&i lién hé nhiéu - nhiéu, véi didu kién I3 cdc bd chia s (Ja
cac bo khdp v6i nhicu b ciia r) duge nhan ban. Nhan ban nhu the gay nhiéu
khé khan cho viéc duy tri tinh nhat quan. D€ cho don gian, chiing toi gia sir
va khuyén doc gid ring phan manh dan xuat chi nén diing cho méi lién hé

phan cap.

Thi du 5.35:

Cho méi lien hé mot - nhiéu tir EMP dén ASG, quan hé ASG (ENO,
PNG, RESP, DUR) ¢6 thé dugc phan manh gidn ti€p theo cdc quy tic sau:

ASG, = ASG [>< g, EMP,

ASG, = ASG [><g EMP,

doc gid chic con nhd ring tir chuong 4, cic manh ngang cia EMP [a:
EMP, = EMP(TITLE = "Programmer")

EMP, = EMP(TITLE = "Programmer™)

Chuong trinh cuc bé héa cho quan hé phan manh ngang 1d hop clia

¢ac manh.
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Trong thi du dang xét, ching ta cé:

ASG = ASG, v ASG,

Cac cau vén tin trén cdc manh din xudt cling ¢6 thé duge mit gon.
Bdi vi phin loai phan manh nay rét hitu ich trong viéc t6i vu héa cdc cau van
tin noi, mot bién déi ¢ ich 1a phan phdi cdc néi trén cdc hop (duge dung
trong chuong trinh cuc bd hda) va ap dung quy téc 2 dd dugce trinh bay &
trén. BOi vi quy tac phan manh chi rd cdc bd s& khdp véi nhau, mot s& ndi s€
sinh ra cdc quan hé réng néu cic vi tir phan manh ¢6 mau thuan. Thi dy, cic
vi tir cila ASG, va EMP, méu thuln; vi thé chﬂng ta c6:

ASG, [><] EMP, = O

Nguoc lai véi nit gon bing n6i duge thao luan trude day, cau van tin
riit gon luon duge wa chudng hon so véi cau van tin goc b_c')‘i vi s6 lugng cic

néi timg phén thudng bang véi sd manh cla R.

Thidu 5.36:

Rit gon theo cdc manh din xuat dugc minh hoa bing cdch dp dung
né cho cau van tin SQL truy xudt tt ca cac thudc tinh tr EMP va ASG cé
cung gia tri cia ENO va chiic vy 1a "Mech.Eng."

SELECT *

FROM EMP, ASG

WHERE ASG.ENO = EMP.ENO
AND TITLE = "Mech. Eng."

Cau vin tin gdc trén cic manh EMP,, EMP,, ASG,, ASG, da dinh
nghia trude day. Bing cich ddy phép chon xudng cdc manh EMP, va EMP,,
cau van tin rdt gon lai do vi tir chon mau thun véi vi tr cia EMP|, va vi thé

c6 thé loai bd EMP,. D€ phdt hién céc vi tit ndi mau thuln, ching ta phan
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phoi cdc néi trén cic hop. K&t qua 12 mét cy . Cay con bén trdi néi hai
manh, ASG, va EMP, véi céc luong tir héa méau thuin do vi tir

TITLE = "Programmer" trong ASG, va TITLE = "Programmer” trong
EMP,. Vi th€ chiing ta c6 thé loai bd cay bén trdi va thu dugce cau van tin it
gon . Thi du nay minh hoa cho gid tri ciia phan méanh trong viéc cai thién

hi€u ndng clia cdc cdu vén tin phan tén.

5.6.6, RUT GON CHO PHAN MANH HON HOP

Phan minh hén hgp la t6 hop cha cdc phan manh duge thio luan &
trén. Muc tiéu ta hd tro hiéu qua cdc cau van tin c6 chita phép chigu, chon vi
ndi. Chi y rang t6i wu héa mot phép todn hodc t8 hop cha cac phép todn
luon di kém véi vige tang chi phi ciia cdc phép toan khic. Ching han nhu
phan médnh hén hop dua trén 18 hop chon - chigu s& lam cho phép chon hoiic
phép chi€u kém hiéu qua hon so véi phan manh ngang (hodc phan manh
doc). Chuong trinh cuc bé héa cho mot quan hé phan méanh hén hop cé sir

dung hop va néi clia cic manh.

Thidu5.37:
bay 1a mot thi du vé phan manh hén hgp cho quan hé EMP:

EMP, = (EMP.{ENQ, ENAME}(ENO < "E4™)
EMP, = (EMP.{ENO, ENAME})( ENO > "E4")
EMP, = EMP.{ ENO, TITLE}

Trong thi du trén, chugng trinh cuc b6 héa 1a:
EMP = (EMP, UEMP,) |><|g, EMP,
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Cau van tin trén cic manh hén hop c6 thé dugc nit gon bing cich 16
hop cédc quy tdc twong tng dd duoge ding trong cdc phan manh ngang nguyén
thiy, phan manh doc va phan méanh ngang din xuat. Nhitng quy tac nay cé
thé duge tom tét nhu sau:

1- Loai bo cdc quan hé réng dugc tao ra bdi cic phép chon mau
thuén trén cidc manh ngang.

2- Loai bd cdc quan hé vo dung duge tao ra bdi cdc phép chiéu trén
cdc manh doc.

3- Phan phéi cdc néi cho cic hop nham ¢ 1ap va loai b cic n61 vo dung,

Thi du 5.38:

Cau van tin SQL sau minh hoa cdch 4p dung cdc quy tac - va 2- cho
phian manh ngang - doc ctia quan hé¢ EMP thanh EMP,, EMP,, EMP; dugc
cho & trén:

SELECT ENAME

FROM EMP

WHERE ENQO = "E5"

Cau vn tin gdc c6 thé duoc nit gon bing cdch trudc tien ddy chon di

xudng, loai bd manh EMP, r6i ddy phép chi€u xudng, loai bo manh EMP,.
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BAI TAP

3.1 Dinh nghia bang cich ding ci phép tya SQL mot khung nhin V(ENO,
ENAME, PNO, RESP) clia CSDL mau, trong dé thoi gian (DUR) 1a 24,
Khung nhin V ¢6 cap nhat duge khong? Gia si rang quan hé EMP va ASG
dugc phan manh ngang dya vio tﬁﬁ 6 truy xudt nhu sau:
Vitri | Viti 2 Vitri 3
EMP, EMP,
ASG, ASG,

Trong dé:

EMP, = 6 1+ gapince (EMP)
EMP, = G 11LE # *Engineer (EMP)
ASG, = 0y.pik.w(ASG)
ASG, = Opuk. (ASG)

Chiing ta nén luu dinh nghia ctia V khong nhan ban hoan toan tai

nhimg vi tri nao d¢ lam tang tinh cuc bo tham chigu?

5.2. Dién ta cau vin tin sau: Tim tén c4c nhan vién trong khung nhin V ¢6

lam viéc cho du 4n CAD/CAM,

3.3. Gia sir quan h¢ PROJ dugc phan manh ngang nhu sau:
PROJ, = & pnamp=caican(PROT)
PROJ, = © pname=capcam(PROJ)
Hay sua lai cau van tin thu dugc trong Bai t4p 5.2 thanh ciu vén tin

duoc dién ta trén cdc manh.

5.4%, Hay tim mot thuat todn cap nhat hiéu qua mot khoanh khic duoc dan

22 NMCS-A -
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xudt bdi phép chicu tir cic quan hé duge phan manh ngang.

5.5. Hay tim mot luge d6 quan hé dé tuu cde quyén truy xuat di kém véi cic
nhém ngudi st dung vao mot hé sa co ciu clia CSDL phan tan va dwa ra mot
luge d6 phan méanh cho quan hé d6, gia thi€t rang tit ca thanh vién ciia mot

nhém O tai cing mot vi tri.

5.6%*%, Hay tim mot thuat todn thuc hi¢n cau lénh REVOKE trong mot
DBMS phan tan, gi4 thi€t ring quyén GRANT cht ¢6 thé trao cho mot

ngudi sir dung vai tdt ca moi thanh vién déu ¢ cing mot vi tri.

5.7. Slr dung ngon ngir dac ta phdn dodn cua chiong nay, hay biéu dién mot
rang budc todn ven khiing dinh rang thoi gian duoc phin cong cho mot dyu dn
khong vuot qud 48 thing,

5.8*. Dinh nghia cic phdn doin bién dich di kém vdi cdc rang budc toin ven

duoc dé cip dén trong cdc thi du 5.5 dén 5.8

5.9, Gia st ¢6 phan méanh doc cia céc quan hé EMP, ASG va PROJ:

EMP, EMP,
PROJ, PROJ,
ASG, ASG,
Trong do:
EMP, = EMP.{ ENO,ENAME |}

EMP, EMP.| ENO,TITLE}

PROJ, = PROJ.{ PNO,PNAME]}
PROJ, = PROJ.{ PNOBUDGET}
ASG, = ASG.{ ENO.,PNO,RESP}

22. NMCS-B
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ASG, = ASG.{ ENO,PNO,DUR}
Cén lwu cic phdn dodn bien dich thu duge tir bai tap 5.8 & dau, gia

thi€t rang c6 tinh tye tri vi tri,

3.9. Hay don gian héa cau vin tin duge dién ta trong SQL sau trén CSDL
mau bang cich sir dung céc quy tac lity déng;
SELECT ENO

FROM ASG

WHERE RESP = "Analyst"

AND NOT (PNO = "P2" OR DUR = 12)
AND PNO ="p2"

AND DUR = 12

5.10 Trinh biy d6 thi vin tin cho cau van tin SQL trén CSDL mau:
SELECT ENAME, PNAME
FROM EMP, ASG, PROJ
WHERE DUR > [2
AND EMP. ENO = ASG. ENO

va dnh xa né thanh mot cay todn tir.

5.11*, Pon gian héa cau vin tin sau day:
SELECT ENAME, PNAME

FROM EMP, ASG, PROJ
WHERE DUR > 12

AND EMP. ENO = ASG. ENO
AND (TITLE = "Elect. Eng. "
OR ASG.PNO < "P3")

AND ASG. PNO =PROIJ. PNO

va bi¢n d6i n6 thanh mot cy todn tir t6i uu bing thudt todn tii cu tric.
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5.12*, Bién ddi cay todn tir cha hinh 5.5 tr& lai cay cla hinh 3.3 bang céch
diing thuat todn tdi cdu triic. Mo ta méi ciy trung gian va cho bi€t phép bi¢n

doi dua trén quy tac nio.

5.13%*%, Xét cau van tin sau trén CSDL mau:

SELECT ENAME, SAL

FROM EMP, PROJ, ASG, PAY

WHERE EMP,ENO = ASG. ENO

AND EMP. TITLE = PAY. TITLE

AND (BUDGET > 200000 OR DUR > 24)
AND ASG. PNO = PROI PNO

Xay dung vi tir chon tuong tmg vi ménh dé WHERE va bién déi n6,
bing cich dung cdc quy tic Iy ding, thanh mot dang tuong duong don gian
nhat. Ngoai ra hiy xay dung mot cay todn tr twong dng voi cau van tin nay
va bién déi nd, bing cich diing quy tic bién ddi dai s6 quan h¢, thanh mot
dang t6i uu img véi téng thdi gian thuc thi bang cdch chi xét cdc hé s6 chon

ctia cdc phép todn.

5.14. Gia sir quan hé PROJ clia CSDL méu dugc phéan manh ngang thanh:
PROJ, = PROJ(PNO < "P2")
PROJ, = PROJ(PNO >"P2")
Bién déi cau véan tin sau thinh mot van tin riit gon trén cdc manh.
SELECT BUDGET
FROM PROJ, ASG
WHERE PROJ. PNO ASG. PNO
AND ASG. PNO ="P4"
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3.15*. Gia sir rang quan hé¢ PROJ duge phan méanh ngang nhu trong bai tap
5.14 va quan hé ASG dugce phan manh ngang thanh:

ASG, = ASG(PNO < "P2")
ASG, = ASG("P2"<PNO < "P3")
ASG, = ASG(PNO > "P3")

Hay bién do6i cau vén tin sau thanh mét van tin riit gon trén cidc manh
va xdc dinh xem né ¢6 16t hon cau van tin géc hay khong.
SELECT RESP, BUDGET

FROM ASG, PRO]
WHERE ASG. PNO = PROJ. PNO
AND APNAME = "CAD/CAM",

5.16%. Gid sir rang quan h¢ PROJ duge phan thanh manh nhu bai tap 5.14.
Ngoai ra quan hé ASG duge phan manh gidn tiép thanh:

ASG, = ASG I><I ,, PROJ,

ASG, = ASG I><l,, PROJ,

va quan hé EMP durgc phian manh doc thanh:

EMP, = EMP( ENO, ENAME)

EMP, = EMP(ENQ, TITLE)

Bién d6i cau van tin sau thinh mot cau van tin rit gon trén cdc manh.
SELECT ENAME

FROM EMP, ASG, PROQJ
WHERE PROIJ. PNC = ASG. PNO
AND PNAME = "Instrumentation"

AND EMP. ENO = ASG. ENO.



CHUCNG 6
QUAN LY GIAO DICH VA DIEU KHIEN
PONG THOI PHAN TAN

Nhu chiing ta di bi€t trén mang mdy tinh cé nhicu dng dung doi
hoi phai cho thuc hién nhiéu chuong trinh cing mot lic, hodc nhiéu tién
trinh cla cing mot chuong trinh. Ching han x¢t hé thang dat chd trén
céc chuyén bay cla mot hing hang khong. Tai mot thoi diém, nhiéu dai
1§ ¢6 thé cung bdn vé, vi thé danh sdch hanh khich va s6 gh€ chia mot
chuyén bay sé bi thay déi. Van dé mau chot 1a né€u ching ta khong than
trong khi cho phép hai hay nhiéu truy xudt CSDL, cling mot thoi diém
chiing ta ¢é thé bdn mot ghé hai lan. Trong hé théng dat chd, hai hoac
nhiéu tién trinh doc va thay déi gid tri cia cung mot d6i tugng khong
duoc phép thuc hién cling mat ldc bdi vi chiing cé thé cho ra két qua
khong sat voi thuce t€.

Tuy nhién trong mot thi du khic vé CSDL théng ké, chang han
nhu dir licu diéu tra din s, trong d6 cd thé ¢6 nhiéu ngudi cling vin tin
CSDL déng thoi. Trong trusng hop nay vi khong ai cdn thay déi dit lidu,
ching ta thuc st khong quan tam dén thi ty doc dit liéu; chiing ta ¢6 thé
dé cho hé diéu hanh lo viéc phan phdéi cdc yéu cau doc dong thoi. O tinh
hudng chi cé yéu cdu doc, ching ta mudn cang nhiéu thao tic doc cling
mot lic cang t6t, nham tiét kiém thoi gian. Ngugc lai, trong trudng hop
ctia hé thong dat ché, trong d6 xay ra cd hai qua trinh doc va ghi, ching

ta cdn ¢ phuong phap gidi quyét rieng, khong ché khong cho hai tién
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trinh ¢6 thé thuc hién déng thai, gay hau qua sat vé ngir nghia va tinh
toan ven cua CSDL.

Trong chuong niy ching ta s& xé1 cic mé hinh cho cdce 1ién trink
Xdy ra ddng thoi {concurrent processes) khi ching cing thao tic trén
CSDL. Déi v6i méi mo hinh, ching ta sé gilr duge tinh toan ven cua
CSDL bang cdch ngan cin cic thao 14c dong thdi ¢6 khd nang phd huy
tinh toan ven cua CSDL. Nhu mof quy tac, mo hinh cang chi tiét & cang

bao dam an toan khi cho phép hoat dong dong thoi.
6.1. CAC KHAI NIEM CG BAN GIAO DICH

Giao dich (transaction) 1A mot Idn thue hién chuong trinh (mot
thuc hién). Doi khi d€ biéu thi mot giao dich T 1a viét T: begin . . . end.
Gilta begin va end 1A nhitng budc co ban caa giao dich. Chuong trinh
nay ¢ the 1d mot cau van tin hodc mot chuong trinh ngén ngi¥ chl véi
cac 16 goi duogce gan vado mot ngon ngit van tin. C6 nhiéu thuc hién doc
lap coa cing mot chuong trinh T dwoc tién hanh dong thii & nhidu vi trf
khic nhau trén mang; méi thuc hién nay ta mét giao dich khdc nhau.

Mot giao dich s& doc dir ligu va ghi dif liéu vio CSDL(ta ngam
hiéu CSDL chung), qua mot 1'1}11.‘2 lam viée ne hitu (private worrkspace),
la mot ving clia by nhé d€ thue hign tdt ca cdc tinh todn. Cu thé 13 cdc
tinh todn do giao dich thyc hién s& khong cé téc dung trén CSDL cho
dén khi cdc gid tri méi duoc ghi vao trong CSDL.,

Thi du ta ¢6 giao dich T :

begin  read A; Ai= A+100; read A; A= A+2; WRITE A end



344 NHAP MON CO SG DU LIEU PHAN TAN

Khi d6 trong CSDL A dugc tang 1én 2, vi phép todn A:= A+100 chi lam
viéc trong vung tu hiru.

Nguogc lai giao dich T :

begin read A; A:= A+100; WRITE A; read A; A:=A+2; WITE A end
Khi dé trong CSDL A duge tiang 1én 102.

6.1.1, TINH NGUYEN TU

5 e

Trén quan diém dé “quan 1y dugc”, gudn Iy giao dich (iransaction
management) 1& mot ¢ gdng nhdm lam cho cde thao tde phitc tap xudt
hién dudi dang cde nguyén tr (atomic). Nghia 13 thao tidc xay ra tron
ven hoac khong xay ra. Néu xiy ra, khong ¢é bi€n ¢ hay giao dich nao
cling x4y ra trong sudt thai gian (6n tai clia nd. MSi nguyén tir vé sau ta
sé goi 1a mot huce co bdn hodc mét thao tde co bdn. Cach thong dung
nhim dam bao duge tinh nguyén tir cia cdc giao dich la phwong phap
tudn tie hod (serialization). Phuong phép nay la lam cho cdc giao dich
duoce thyc hién tudn ty. Mot giao dich khong c6 tinh nguyén tir néu:

1. Trong mét hé thdng phan chia thoi gian (time shared system),
lat thai gian (time - slice) cho giao dich T ¢6 thé két thic trong khi T
dang tinh todn, vi cdc hoat dong cia mot giao dich khac s& duge thuc
hién trudc khi T hoan tdt. Hoac

2. Mot giao dich ¢6 thé khong hoan tat dugc. Chang han ¢6 khi
né phai chdm dut giita chimg, ¢6 th€ vi nd thyc hien mot phép tinh
khong hgp 1¢ (vi du chia cho 0), hoac ¢ thé do né doi hai nhitng dir iéu

khong duoc quyén truy xuit. Ban than h¢ thong CSDL ¢6 thé buoc giao
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dich nay ngiing lai vi nhiéu Iy do. Chéng han giao dich d6 cé thé bj ket
trong mot khod gai (deadlock), v.v.

Trong truong hop (1), nhiém vu cha hé thdng CSDL 1a phai bao
dam réng cho di ¢6 bat ky diéu gi xay ra ngay gilta mot giao dich, tic
dung cua giao dich trén CSDL khong bi anh hudng clia nhitng bién cé
"bat ngd" nay. Trong trudng hop (2), hé thong phai bao dam ring giao
dich bi huy bd khong ¢é anh hudng gi tréen CSDL hoiic cdc giao dich
khéc.

Trong thuc t€, moi giao dich déu cé mot chudi cdc bude co ban,
nhu : doc hay ghi mot nuee dit liéu (item) vao CSDL va thuce hién cdc
tinh todn s6 hoc don gidn trong ving lam viéc riéng, hoac nhilng budc
so ding khic nhu cdc budc khod chét (lock) va gidi phéng khod
(unlock), uy thdc (hoan tdt-commit) giao dich va c6 thé nhitng budc
khic nira. Chung ta sé luon gia sir rang nhitng budc so ding nay la
nguyén td, Tham chi thao tac két thic /dr thoi gian xay ra khi dang tinh
todn cling cé thé xem fa nguyén tir, bdi vi né xay ra trong vung lam viéc
cuc bd va khong ¢ gi ¢6 thé anh hudng dén ving lam viéc dé cho dén
khi giao dich dang thuc hién d& phép tinh s6 hoc duge tdi hoat dong trd

lai.
6.1.2 MUC DU LIEU

Dé quan 1y cdc hoat dong déng thdi, CSDL phéi dugc phan nho
thanh cdc muc dit liéu (item), d6 1a nhitng don vi di¥ liéu can duge truy
xudt cé diéu khién. Ban chit va kich thudc cdc muc dir liéu do nha thiet

ké hé thong chon luta. Ching han trong mé hinh dif liéu quan hé, ching
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ta ¢6 thé chon cdc mue 16n nhu cdc quan hé, hodc cdc muc nhé nhu cdc
bo hay thanh phin ca cdc bo. Ching ta ciing ¢é thé chon lua cdc muc
¢ kich thude trung gian, nhu mot khoi coa quan hé {(quan hé con). Kich
thude coa cic muc dit liéu duge hé thong s dung goi 1a do min
(granularity) cboa hé thong. Mot hé thong duoce goi 1a frat min (fine -
grained), néu nd s dung cdc muc di li¢u nho va hé thong 1A hyt tho
{coarse - grained), néu nd sir dung cdc muc 4ir liéu ion,

Phuong phap théng dung nhat dé didu khién viéc truy xuit cde
muc {a sit dung Ahod chér (lock). NoOi ngan gon, bo quan 1y khod chor
(lock manager) 1a thanh phan cia DBMS chiu trach nhi¢m theo ddi xem
mot muc [ hién ¢ giao dich ndo dang doc ghi vao cdc phan cia f hay
khong. Néu ¢6 thi bo qudn Iy khod chot s€ ngan can khong cho cédc giao
dich khédc truy xudt /7 trong trudng hop truy xudt (doc hay ghi) ¢6 thé
xdy ra xung dot, chang han nhir viéc bdn mot gh€ trén mot chuyén bay
hai 1an.

Chon d9 hat tho & iam giam di téng chi phi cdn dé duy tri céc
khod chot, boi vi chiing ta cin it chd dé luu cdc khéa, va ching ta tiét
kiem durge thoi gian bai vi hé thong chi phai thuc hién rat it hanh dong
mé& déng khéa. Tuy nhién, do hat min cho phép nhiéu giao dich hoat
dong song song, boi vi xdc xudt cdc giao dich yéu cau khod chét trén
cling mot muce s& thap.

Tuy muc tiéu cha bii todn ching ta ¢ thé chon lua kich thude
thich hop cho mot muc di lidu sao cho céc giao dich trung binh truy
xuit duge mot vl muc, Vi viy trong mot hé thong quan hé nguoi ta hay
1dy bo lam n&uc dir tieu. Néu giao dich cén 1dy nhiéu quan hé, va nhur
the can phdi truy xuét tat ca cdc bo cha nhitng quan hé nay thi 16t hon

ching ta xem (4t ca cdc bo cha mot quan hé nhu mot myc dif licu.
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Trong nhimg phéan sau ching 1a s& gia sir ring khi mot thanh
phin cta mdt muc dugc hiéu chinh thi toin bo muc déu duge hicu
chinh, nhan moét gid tri duy nhat vh khong bing véi gia tri do nhitng
hi¢u chinh khéc thuc hi¢n. Ching ta dva ra gia dinh ndy khong chi dé
lam don gian vi¢c mo hinh hod cdc giao dich. Trong thuc hanh, ching ta
cin phai thue hién rat nhiéu cong viéc (rén cdc thanh phin cta hé théng
dé suy ra dugc nhitng sy kién nhu: két qua ctia mot 14n hicu chinh mot
muc lam cho muc dé ¢6 gid tri gidng nhu mot 1an hiéu chinh trude dé.
Hon nita, né€u hé théng phai ghi nhd xem phéan ndo cita muc chua bi thay
d6i sau khi né dugc hiéu chinh thi chiing ta ¢6 thé chia muc niy thanh

nhiéu muc nhd hon.
6.1.3 KHOA CHOT (LOCK)

Nhu chiing ta dd khing dinh, khiod chét (lock) 1a mot diac quyén
truy xudt trén mot muc di liéu méa bo quan 1y khod chét ¢é thé trao cho
mdt giao dich hay thu héi lai. Mic dii mé hinh giao dich khoi ddu cia
ching ta chi ¢é6 mat toai khod chot, chiing ta s& phan tich nhiéu mo hinh
phitc tap hon véi nhiéu loai khod chot hon. Thong thudng tai moi thoi
diém, chi cé mot tap con cac muc bi khod chét, vi vay bé quan |y khod
chét ¢6 thé luu cdc khod chét hién hanh trong mot hdng khéa (lock
table) v&i cdc mau tin sau: (I, L, T).

Y nghia ¢lia mau tin (/, L, T) 12 giao dich T ¢6 mdt khod chét
kicu L, trén muc 1. Chiing ta s& thdy trong phdn sau cung mot léc ¢6 thé
¢ nhiéu giao dich véi ciac khod chot thudce nhiéu kiéu trén cling mot

muc.
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6.1.4. KIEM SOAT HOAT PONG PONG THOI BANG KHOA CHOT

Dé thdy duoc nhu ciu phdi st dung khod chot (hay mot co ch€ tuong
tu),ta hay xét thi du sau day.

Thidu6.1:

Xét hai giao dich T, va T,. Méi giao dich truy xudt mot muc dif ligu A
dudc gia sir 1A mang gid tri s8¢ nguyén, rdi cong thém | vio A. Hai giao
dich nay 1a cdc thuc hién clia chuong trinh P dudi day:

P: READ A: A:=A+1; WRITE A;

Gia tri ciia A tdn tai trong CSDL. Vi méi giao dich P doc A vio
ving 1am viéc tr hifu, cong | vao gia tri nay réi ghi két qua vao trong
CSDL. Trong hinh 6.1 ching ta thdy hai giao dich dang thuc hi¢n theo
kiu xen k&, va ching ta ghi nhan gid i cia A trong CSDL tai mét
budc.

Ching ta nhan ra ring mic du hai giao dich déu dad cong thém |
vdo A, gi4 tri clia A trong CSDL chi tang 1. Van dé s& nghiém trong néu
A biéu thi s8 gh& dd bdn cta mot chuyén bay.

Giai phdp thong dung nhat cho vin dé duge trinh bay trong thi
du 6.1 12 cung cdp mot khod chot trén A (LOCK A). Trude khi doc A,
mot giao dich T phdi khod A lai, ngan can khong cho giao dich khdc
truy xudt A cho d&€n khi T hoan 14t xong thao tdc trén A. Hon nita T
khoa duoc muc A chi khi trudc dé A khong bi khod boi mot giao dich
khdc. Néu A di bi khod, T phai doi dén khi giao dich kia md khoa cho
A.
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A trong csdl 5 5 5 5 6

6
T, READA A= A+l WRITE A
T, READ A A:=A+]1 WRITE A
A trong viing 5 5 6 6 6 6
lam viée T,
A trong ving 5 5 5 6 6
lam vige T,

Hinh 6.1 Cic giao dich cho thdy nhu cdu phai khod chét muc dif liéu A

Vay d€ ngin can nhing trudng hop ddng ti€c x4y ra ta phai ding
khod chot(LOCK). Nhu vay trong nhitng chuong trinh giao dich phai c6
khoi chot va md khod chot (UNLOCK). Ta gid sl ring mot khod chét
phai dugc dat trén mot muc trude khi doc hay ghi né, va cdc thao tic
khéa chot hanh dong nhu mot ham déng bo hod (synchronization
primitive). Nghia la néu mét giao dich khod mét muc da dwoc khod, né
khong thé tién hanh cho dén khi khod nay dwoc gidi phong bdng mot
lénh mo khod, dwoc thie hién bdi giao dich dang giit khod. Ta ciing gia
sir ring mébi giao dich déu cé thé md dwoc moi khod do chinh né khod.
Mot lich biéu (schedule) chifa cdc thao tdc co ban clia nhiéu giao dich

tudn theo cdc quy tic cha khod chét duge goi la hop Ié (legal).

Thi du 6.2:

Chuong trinh P cia thi du 6.1 dugc viét véi cac khod sau:
P: LOCK A; READ A; A: = A+ |; WRITE A; UNLOCK A:
Lai gid sl ring T, va T, 12 hai thuc hién chia P. Néu T, bit ddu

trude, né yéu cdu khod chét trén A. Gia sir riing khong c¢é giao dich nao



350 NHAP MON €O $8 DU LIEU PHAN TAN

dang khod A, bd quan ly khoa chét s& cho né khod chét nay. Bay gid
chi ¢6 T, m&i ¢6 thé truy xudt A, Néu T, bat ddu truée khi T, chdm dit
thi khi T, thuc hién 1¢nh LOCK A, h¢ théng budc T, phai dgi. Chi khi T,
thue hién lénh UNLOCK A, hé théng méi cho phép T, tién hanh. Két
qua la dicu bt thuong trong thi du 6.1 khong thé xdy ra; T, hoac T, s&
hoan 14t trude khi giao dich kia bat dau, va két qua chung cha ching la

cOng 2 viro Al
6.1.5. KHOA SONG

j1¢ théng trao v buoc khod c¢hét cdc mue dit liéu khong thé hoat
dong mot ciach tuy tién, n€u khong thi cac hién tugng khong mong
mudn ¢6 thé s& xdy ra. Gia sir nhu trong thi du 6.2 khi T, giai phéng
khod chot trén A, trong khi T, dang dgi nhan khod, mot giao dich T,
khdc cting xin mot khoa trén A, vd T, dugc trao khod nay trude T,. Roi
sau khi T, dugc trao khod trén A thi lai ¢ mdt giao dich T, xin khoa
trén A, v.v. Rat ¢6 thé T, phai doi mii va chang bao gid nhan duge khod
trén A.
Tinh hudng nay duoc goi 1 khod song (livelock). Vay khod song
(livelock) trén muc A cria giao dich T 1a T khong khod dwge A vi A ludn
hi khod bdi mér giao dich khde, Rat nhiéu giai phdap dd dugc cic nha
thiét k& hé diéu hanh dé xudt dé giai quyét vdn dé khod sdng, vi du
chiing ta cé thé yéu cdu hé thong khi trao khod phai ghi nhan tat ca cic
yéu ciu chua duge dap ang, va khi muc A duge mo khod thi trao khoa
ndy cho giao dich dd xin ddu tién trong s6 nhimg giao dich dang ddi
khod A. Chién luge "dén tride duoe phuc vy trudc” loai bd duge cde

khod song.
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6.1.6 KHOA GAI

Mot vin dé khdc ¢6 thé xay ra trong di¢u khién cdc hoat dong
dong thoi, d6 la van dé khod gai (deadlock). Mot muyc trong giao dich

nay b1 gai boi giao dich khéc va nguoc lai.

Thidué63:
Gia su ching ta ¢6 hai gino dich déng 1hai T, va T, nhir sau:

T:  LOCK A; LOCK B: UNLOCK A:; UNLOCK B:

T,: LOCK B; LOCK A; UNLOCK B: UNLOCK A;

T, va T, cling ¢6 the thyc hi¢n mot 6 tdc vu no dé trén A v B
Gid st T, va T, duge thue hién cling lic. T, yéu cau va dugc trao khod
trén A, com T, yéu cdu va duoge trao khod trén B. Do dé khi T, yéu cau
khod trén B nd s& phai doi vi T, di khod B. Tuong ty khi T, yéu ciu
khod trén A, nd ciing bude phai doi vi T, di khod A. Két qua la khéng
mot giao dich nao ti€p tuc hoat dong duge: méi giao dich déu phai doi
cho giao dich kia m& khod, va chdng déu phai doi nhung chiing bao git
nhan khod nhu yéu cdu,

Nhu the &hod gai (deadlock) 1a tinh hudng ma trong dé moéi
thanh vien T, cta tap giao dich T= {T,. T,, ... | dang doi nhan khod cla
mot muc hién dang bi khod bai mot giao dich khic trong tap T. Bai vi
moi giao dich trong tap T déu dang doi, né khong thé m& khod cho muc
ma mét giao dich khdc dang cdn, vi vay 14t ca vin 1i€p tuc doi mii mai.
Giong nhu khod séng. ngan can khod gai 13 mot van dé quan trong. Mét

50.gidi phdp cho van dé khod gai la:
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1. Yéu ciu cic giao dich phai dua ra tdt ca moi yéu ciu khod
cing mot ldc, va bo quan 1§ khod irao tat cd cdc khod cho chiing néu
dudc, hodc khong trao va cho giao dich ndy doi n€u mot hay nhicu khod
dang dwogc giit boi mot giao dich khdc. DE y rang quy tic nay sé ngan
duge khod gai trong thi du 6.3 hé théng s& trao cdc khod trén A va B
cho T, néu giao dich nay yéu cdu trude; khi T, hoan 1at, T, s& dugc trao
ca hai khod.

2. Gan mét thit tu tuyén tinh cho cdc muc, bude tdt ca cic giao
dich phai xin khod theo thir ty nay.

R& rang, cach ti€p can thit nhat tranh dugc khod gai va céach tha
hai ciing thé, mac di v6i céch ti€p cin thit 2 1§ do c6 vé khong hién
nhién.

Trong tinh hudng tdng quat cho cdch gidi quyét th 2, hién negng
khod gai khong xdy ra néu cdc muc dit liéu da dw;?c gdn thit tir tuyén
tinh. That vay gia str ching ta ¢6 moét tdp T céc giao dich bi kKhoa gai va
méi giao dich T, trong T dang doi mot giao dich khdc trong T md khoa
mot mue A.. Ching ta cfing gia st raing mdi T, trong T gi®f it nhat mot
(vi chi mot) trong cac muc A; néu khong ching ta ¢6 thé loai T, khoéi T
dé c¢6 mot khod gii it phin tir hon. Goi A, 12 muc ddu tién trong $O A,
theo thi tr da néu. Thé thi T,, dang dgi A, va theo thi ty vu tién tuyén
tinh T, khong phai dgi suy ra vo 1y.

Mot cdch khdc nhdm xir Iy cdc khod gai la khong can ngéin can
ching. Va ctf sau méi khoéng thdi gian nhét dinh, h¢ thong s& kiém tra
yéu cdu khod v tim xem cé xdy ra khod gai hay khong. Néu ching ta
sit dung dd thi cho dgi (waits - for graph), véi cdc nit 1a céc giao dich
vh céc cung T, —> T, biéu thi cho T, dang doi nhan khod trén mét muc

dang duoe T, giit. The thi méi chu trinh trong dé thi cho s€ biéu thi cho
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mot khod gai, va néu khéng ¢6 chu trinh thi ket luan khéng ¢6 khod gai.
Néu mot khéa gai dugc phat hién, thi hé théng phai khai dong lai, va tac
dung trén CSDL cla giao dich khoi gai d6 phai duge bo di. Qua trinh
huy b6 va tai khdi dong c6 thé gap ric réi néu chiing ta khong biét duge
cdch thitc cdc giao dich ghi vio CSDL trudce khi chiing hoan thanh. Nai
dung nay dugc danh cho phin 6.8.

6.1.7, TINH KHA TUAN TU CUA CAC LICH BIEU

Bay gid chiing ta chuyén sang van dé xir 1y hoat dong déng thoi
<6 lién quan dén cic nha thiét k& CSDL.

Gid st chiing ta cé mot tap cdc giao dichT={T,T,T,...}.
Chiing ta thdy ngay ring néu céc giao dich thyc hién tudn tr theo mot
thi tr ndo do, giao dich no sau giao dich kia (lich biéu tdn tu) thi cdc
su ¢ tranh chdp chic chin khong xdy ra va trong CSDL ching ta cé
mot két qud nao d6. Trong thi du 6.1 néu cho thue hién T, (hoidc T,)
trude réi dén T, (hodc T,) thi ching ta ¢6 mot lich biéu tudn tw va nhan
duge mot két qua 1a: gid tri 2 duge thém vio A.

Gia sir chiing ta ¢ tap k giao dich T = (T,, Ty, ..., T, }. Tuong
ing véi T ta ¢6 k! (k giai thira) c4c lich bi€u tuan ty khdc nhau. Bdi vay
chiing ta s€ gia sir ring hoat déng clia céc giao dich dong thoi 13 diing
ddn néu va chi néu ide dung ciia né giong nhu tdc dung 6 duge ciia mot
lich biéu tudn nr.

Ching ta dinh nghia mot lich bicu S (schedule) cho mot tap cic
giao dich T la thit tw (¢6 thé xen k€) cdc bude co bdn chia cdc giao dich

(khod, doc, ghi, gan, v. v.) dugc thyc hién,

23 NMCS-A
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Cic budce clia mot giao dich di cho phai xuét hién trong lich biéu
theo diing thit ty xay ra trong giao dich do. |

Vay mat lich biéu S ciia tdp giao dich T dugc goi la hop 1¢ va
diing ddn néu cdc bubc co bdn ciia mot giao dich T, dd cho phdi xudt
hién trong lich biéu S theo diing thir ty xdy ra trong giao dich T, va cdc

budc co bdn cuia.cdc giao dich tudn theo cdc quy tdc cia khod chot.
Giast T={T,T, ..., T, }1atap cdc giao dich.

Goi T, = {t, th,...t lvéi i =12, . kla cdc budc co ban cua
giao dich T,. Khi d6 s6 cic budc co bén cla tat ca cac giao dich trong T

la n = nl+n2+...nk. T4t nhién ni Ia s6 cdc budc co ban cha T,

Mot lich biéu S clia cdc giao dich trong T la mgt hodn vi cla cdc
budc co ban cia cac T,. Trong tap T cé n budc cd ban nén ta cd n! hoan
vi khdc nhau clia cdc budc cd ban. Vay véi tap giao dich T ta ¢6 n! lich
biéu S khac nhau. Tuy nhién, trong s d6 ¢6 nhiéu lich biu vo nghia vi
khong ding ddn hodc khong hop 1&.

Viéc quan 1y cdc giao dich 1a quin ly cdc lich biéu ding din va

hop 1é tuong duong véi mot lich bidu tudn y nao dé.

Lich biéu dugc goi 1a khd rudn ty (serializable) néu tdc dung cda

né giong véi tdc dyng (neong duong ) ciia mot lich biéu tudn tu.

Hai lich biéu duoc goi 1a rwong duong néu ching c6 két qua
giéng nhau.

Ching ta s& dinh nghia chinh xac khdi niém vé "tdc dung giéng

nhau” trong phin ti€p theo sau khi xem xét vai thi du.

23. NMCS-B
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Thidu 6.4:

Xét hai giao dich T, vi T, 12 thanh phén ca mot chuong trinh ké
todn. T, thuc hién chuyén 10 tién tir tai khodn A sang tai khoan B vaT,
chuyén 20 tién tir tai khoin B sang tai khoan C.

T,: READ A; A: = A - 10; WRITE A; READ B; B: = B + 10; WRITE B:
T,: READ B; B: =B -20; WRITE B; READ C; C: = C + 20; WRITE C;
R rang moi lich biu tudn ty déu c6 dac tinh bio toan téng A + B + C,
Trong hinh 6.2(a) ching ta ¢6 mat lich biéu tudn tu, va trong hinh
6.2(b) 1a mot lich biéu khi tudn tu, hinh 6.2(c) trinh bay mét lich biéu
bat khé tudn tu vi két qua cha B khong giéng véi 6.2(a). Chi y ring
hinh 6.2(c) thém 10 vao B, cha khong phéi trir 10 khdi B nhu két qua
thyc su, bdi vi T, doc B truée khi T, ghi gid tri méi cha B. Chiing ta ¢6

thé ngin khong cho lich bidu cia hinh 6.2(c) xdy ra bing cich yéu cdu

tat ca giao dich khod B trudc khi doc né.

T, T, T, T, T, T,
READ A READ A READ A
A= A- 10 READB A:=A-10
WRITE A A:=A-10 READ B
READ B B:=B-20 WRITEA
B:=B+10 WRITEA B:=B-20
WRITE B WRITEB READ B
READ B READ B WRITE B
B:=B-20 READ C B:=B+10
WRITE B B:=B+10 READ C
READ C C:=C+20 WRITE B
C:=C+20 WRITE B C:=C+20
WRITE C WRITEC WRITEC

{a)

(b)

{c)

Hinh 6.2 ba lich biéu tudn ty, kha tdn ty, bat kha tuin tu.
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Ban doc nén nhd ring ching ta da dinh nghia mot hich biéu Ia
kha tudn ty néu tic dung cha né tuang duong véi tic dyng cua mot lich
biéu tuin tu. Trong truvng hop toéng quat, ching ta lam th€ nao dé
khing dinh duge mot lich bidu 12 kha tudn ty ? ching ta phai thyc hign
tat ci cdc lich bidu tudn tu réi so sanh vdi lich bi¢u da cho. Ngodi ra véi
mot lich bidu da cho ta ¢6 khing dinh dugc rang né luén c6 mot tic
dung cho céc gid trj ddu vao khdc nhau. Khong thé kiém ching dugc hai
lich biéu c6 cing tic dung doi v6i 14t ca moi gid tri ban dau cua cic
muc vi ¢é thé cé vo s6 cdc gid tri ban ddu. Vdy trong thuc hanh, ching
ta s& phai dwa ra mot s6 gia thi€t d€ don gidn hod cho céc thao tic duge
phép thuc hién ddi v6i cdc muc.

Trong thuc t€, qua cdc tinh chét cla dai s6 don thuén ching ta ¢6
thé gap mot lich biéu la bdt khd tudn tw nhung né cho cung két qud so
véi mot lich biéu tudn ty. Tuy nhién, nhitng 16i nay khong bao gid tao ra
mot két qua khong chinh xdc nhu mot 16i tai hai ¢6 thé gay ra. Trong
nhifng phén ti€p theo ching ta s& sit dyng cdc mo hinh chi tiét, cho phép
chiing ta suy ra dugc nhiéu 16p lich bi€u kha tudn ty va do d6 cho phép

nhiéu hoat dong ddng thdi hon nhung vén bao ddm duoc tinh ding din.
6.1.8.B0O XEP LICH

Ching ta dd nhan thiy ring khi thuc hi¢n hoat dong dong thai,
céc giao dich c6 thé gay ra tinh trang khod song, khod gai va vdn dé bdt
khd tudn .

D& loai bd nhitng vdn dé nay, ching ta s& ding ho xép lich

(scheduler) va cdc nghi thitc (protocol).
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BO x€p lich [a thanh phén cda hé théng CSDL, cé vai tro lam
trong tai phan x{r cdc yéu cdu dang cé xung do6t. Ching han ching ta di
bi¢t cdch loai bo khod song cha mot bo xép lich "dén trude phuc vu
trude”. Mot bo x&p lich ciling cé thé xir 1y cdc khod gai va tinh bat kha
tuan tur bang céch:

l. Budc mot giao dich phai dgi, ching han cho dén khi khoi
dang dugc yéu cdu gidi phdng.

2. Bu¢c mot giao dich ngirng lai va tdi khéi dong.

C6 1€ (2) 1a phuong phdp khong nén diing bdi vi né s& lam mat
cdc k€t qua da duge giao dich thyc hién cho dén lic d6. Tuy nhién, khi
bat nhiéu giao dich phai doi trong mét khoang thoi gian dai cé thé lam
cho qud nhi¢u khod tr& thanh "khong sdn sang”, bdi vi cdc giao dich
dang chdr dgi c6 thé da giit mot s6 khod nao d6. Diéu d6 lai lam cho xdc
sudt xdy ra khod gii cao hon, v ¢6 thé 1am cham tré nhiéu giao dich
dén ndi tdc dung clia né ¢6 thé nhan ra duge, chiang han d6i v&i mot
nguoi s dung dang diing doi tai mot mdy rit tién tir dong. Trong trudng
hop da xay ra khod gai, thudng khong ¢6 cach lua chon nao ngoai trir
phai bit it nhat mot trong cdc giao dich dang vuéng vao khod gai phai

ngung hoat déng (huy bé giao dich abort).
6.1.9.NGHI THUC

Ching ta ciing 6 thé sir dung mot cong cu khdc dé xir 1y khod
gai va tinh bat kha tudn w. Céng cu d6 chinh 12 cdc nghi thitc (protocol)
ma tit ca cdc giao dich phai tuan theo.

Mot nghi thite, theo nghia 16ng qudt nhdt, chi la mot han ché

trén chuoi cde bude co bdan ma mét giao dich 6 thé thuc hién.
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Chién luoc tranh khod gai béng cach yéu cdu khod chét trén céc

muc theo mot thi tif tuyé€n tinh nao d6 chinh 12 mot nghi thiec.
6.2. MO HINH GIAO DICH PON GIAN

Chiing ta sé bit ddu bing mét mo hinh giao dich don gian, né
gidp ching ta hinh dung vé cdc khod chét va tinh tudn ty. Trong mo
hinh nay, mot giao dich duge xem nhu 12 mot chudi cdc cau 1énh khod
chét (lock) va md khoa (unlock). Mdi muc duge khod phai duge md
khod sau d6. Giita mot buéc LOCK A vd UNLOCK A k& tiép, giao dich
s& duoc coi 1a dang gift mot khod trén A. Chiing ta gia slt ring mot giao
dich s& khong yéu cdu khoi mot muc néu né hién dang git khod cla
muc dé, hodc m& mot muc ma né hién khong gilt khod trén myc dé.

Ngoai ra ching ta cdn gid sir ring khi mot giao dich khod mot
muc A, né s& doc va ghi A. Nghia 12 mdi bugc LOCK kéo theo thao tdc
doc va mbi budc UNLOCK kéo theo thao tic ghi.

6.2.1.Y NGHiA CUA GIAO DICH- HAM PAC TRUNG

Vé nguyeén téc, ¥ nghia clia giao dich T; chinh 1a tic dung cia
chuong trinh P tuong tng trén CSDL.

V& hinh thic, ching ta gin mot ham f ddc trung cho méi cép
LOCK A vi UNLOCK A.

Ham f nhdn d6i 1a cée gid tri cia 1dt cd cde muc by khod boi
giao dich T trudc khi md khod cho A, va gia tri cua f la gid tri méi cia

A sau khi md khod A. Chii § ring mot giao dich ¢6 thé c6 nhiéu ham
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nhu thé d6i véi mot muc A, bdi vi ching ta ¢6 thé khod va m& khod
mot muc A nhiéu l4n.

Viy goi A, 1a gid tri ban ddu coa A trude khi cdc giao dich bit
dau thue hién, nhu vay gia tri clia ham f(A,, ...) sau khi UNLOCK A 1a
gid tri m6i cua A. Mot cdch t8ng quat goi A 13 gid tri cia muc A trudce
md men lock A thi gid tri mdi cla A sau mO men m& khod A la
f(A,...),taky hidu: lock A...unlock A f(A,...).

Céc gid tri ma A c6 thé nhan (trong CSDL) trong khi thuc hién
giao dich la nhitng cong thirc (biéu thi gia tri cha f) dugc xay dung bing
céch 4p dung nhitng ham nay cho cdc gid tri ban ddu clia cdc muc.

Hai cong thitc khdc nhau dugc coi la nhitng gid tri khdc nhau.

Hai lich biéu 12 rong duong néu cic cong thic cho gid tri cudi
cing clia méi muc gidng nhau trong ca hai lich biéu. Ta xét thi du :

Cho ba giao dich T,, T,, T, nhu sau:

LOCK A LOCK B LOCK A

LOCK B LOCK C LOCK C

UNLOCK Af, (A, By UNLOCKBT,(B,C) UNLOCK Cf, (A, C) .
UNLCCK Bf, (A, B) LOCK A UNLOCK A f; (A, C)

UNLOCK Cf, (A, B, ©)
UNLOCK A f, (A, B, ©)
T, T, ' T,
Hinh 6.3 Ba giao dich T,,T,,T,

Thidu6.5;

Trong hinh 6.3 chiing ta c6é ba giao dich va nhitng ham dic trung c6
lién quan véi mdi cip LOCK - UNLOCK; la nhiing ham xuét hién trén
cing mét dong véi UNLOCK. Ching han f,, nhan A va B lam dé6i s6,
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b&i vi day 1a nhitng muc trong LOCKA — UNLOCKA cia T, . Ham f,
chi nhan B va C lam d6i s6 bdi vi T, md khoa B, va trong LOCK -~
UNLOCKBcoBvacC. ..

Hinh 6.4 trinh bay mot lich biéu clia nhitng giao dich nay va tic
dung ctia ching trén cdc muc A, B vd C. Ching ta cé thé nhan xét ring
lich biéu nay khong ¢6 dic tinh kha tudn ty. That vay, gia slt ring né
kha tudn tu. Thé thi néu T, thuc hién trude T, trong lich biéu tudn tu, gid
tri cudi cing cha B s& 1a: f,(f,(A,,B,).C,} chi khong phai f,(A,, f,
(B,.C,)) nhu trong hinh 6.5 va ta dé dang kiém tra lai ring khong cé lich
biéu tudn ty ndo ¢6 cong thic tinh B cudi cung gidng f,(A,, f; (B,.C)).

Chiing ta thdy ring gia thiét cdc coéng thirc cha ham f sinh ra mot
gia tri duy nhét 13 mau chdét cla lap luan trong thi du 6.5. That vay diéu
gi s& x4y ra chang han néu c6 thé tén tai:

[ (f, (Ay By), C) = £, (Auf, (BuuCo)) (6.1)

Trong trudng hop nay chuing ta khong thé k&t luan lich biéu bat
kha tuan tv dugc.

Trong hinh 6.5 d€ cho gon chiing ta s& qui udc nhu sau:

(1) = f,(f (A,.5L(By.Cy)), By, Cy).

(i1) = £(f,(A,.1(Be.Co1). By, Gy )

(i) = £ (i), ().

(iv) =), (i)).

Cac gid tri ndy da duoc tinh trude.

Pé hiéu them vé cdch sir dung ham dac trung cdc ban ¢6 thé
tinh lai cdc gid tri méi cua A, B, C va nhiing cong thic nay nhu mot bai

tap thuc hanh.
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Budce Thao tdc A B C

(1) T,: LOCK A Ay B, C,
(2) T,: LOCK B A, B, G
(3) Ty LOCK C Aq B, G,
4) T, UNLOCKB A, £1(Bo.Co) Gy
(3) T,: LOCK B Ay f1(By, Cy) Co
(6) T,: UNLOCK A F(Ayfy(BCo))  f1(Bo,Co) C,
(7) T,: LOCK A Fi{As 1By, Co))  £4(B,.Co) C,
(8) T,: UNLOCK € FA, (B, Co))  f3(B,.Cp) (i)
(9) T,: UNLOCK A (i) f1(By,Co) (i)
(10) T,: LOCK A (ii) f1(B,,Co) (i)
(1) T, LOCK C (i) f1(Bo,Cy) (i)
(12) T,: UNLOCK B (ii) F(Aq13(By,Co)) (i)
(13) T,: UNLOCK C (i1) £2(Ag,F3(Bo,Co)) (iii)
(14) T;: UNLOCK A (iv) I5{Ag,f3(Bg.Co)) (iii)

Hinh 6.4 Mot lich biéu ca 3 giao dich T,,T,.T,

Cin luu y ring phép ki€m tra tinh kha tuan tuy bing ham dac
trung 1a mot phuong phdp phitc tap v6i nhing tap nhiéu gao dich va
nhiéu thao tdc. Hon nita phép kiém tra nay la mot phiong phdp yéu vi
hai cong thitc clia cdc ham dic trung ¢6 thé khdc nhau nhung gid tri cla
chiing c6 thé gidng nhau. Hai cong thitc bing nhau khi ching gidng
nhau la mét han ché rat 16n.

Thi du xét lich bicu § ciia hai giao dich T, va T, nhu sau:
Gia sir A, By, C, 12 cdc gid tri clia cdc muc A, B, C trudc khi

thyc hién cdc giao dich T}, T,.
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Buéc T, T,

(1) Lock A

(2) Unlock A f,(A)

3) Lock A

(4) Lock B

(5) Lock C

6) Unlock C £,{C)

(N LockC

(8) Unlock B {,(B,C)

(9) UnlockAf,(A,C)
(10) UnlockCf,(A,C)

Ta dé dang thay ring S 14 lich biéu khd tudn tw vi 46 thi khong
¢6 chu trinh (xem phdn ti€p theo). Tuy nhién, ¢ day sau khi thuc hign S
ta c6 gid tri mdi cha A, B, C tuong ung la:

A = f(A,C) = {,(A1,(Cy)) = 1,(1,(Ap).Fr,(Cy)).

B= £,(B,C) = £,(B,f,(Co))= f1(Bof,(Co)).

C= f5(A,C) = f5(f,(f (A, (Co)),C) = £5(F,(f,(A). £ Co).E(Co)).

Sau khi thuc hién lich biéu tufin tu T theo thi ty T, truée T, ta ¢6:
A = £(AC) = £,(A.Co).

B = B,.

C = £,(A,C) = £,(£,(A0,Co).Co)-
Dén day ching ta chua thé két luan duge diéu gi cho lich bidu S,
vi T vd S khong tuong duong. Mudn két luan cho lich biéu S chiing ta

phai thuc hién tiép céc lich bié rudn ty con lai.
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Sau khi thyc hién lich biéu §” win ty T, trudc T, ta cé:

A = f,(A,C) = T(AL(C)) = £,(f,(Ay),,(Co)).

B = f,(B,C) = £,(B,f,(Cy))= 11(B,.f,(C.)). .

C = £5(A,C) = f(f(f, (A, F(C)).C) = T5(F,(F,(A).£(Co1) . F,(C)).

Nhu vay gia tri cta cdc muc dit liéu gidng nhau sau khi thue hién
hai lich bidu S’ va S. Dén day ta c6 thé khing dinh S kha tuén tu.

That may 12 chiing ta chi ¢6 hai giao dich, néu ta ¢é nhiéu giao
dich, thi du s6 cdc giao dich 1210 thi s6 cdc lich biéu tudn tu 1a 10! Va
vi vy d€ khing dinh dugc S ¢6 kha tuan ty khong chiing ta khong thé
thyc hién theo phuong phdp ham dic trung ndy duge, vi ching ta phéi
tim cho duge mot lich biéu tudn wr twong duong. Sau day chiing ta s& xét
mot phuong phip don gian hon. Phuong phdp kiém tra tinh khd tudn tw

bdng dé thi ¢6 hudng.
6.2.2.KIEM TRA TINH KHA TUAN TU BANG PO THI CO HUONG

D€ xdc dinh ring mot bo x€p lich ndo d6 1a ding, ching ta phai
ching minh ring méi lich bi€u S duoc né cho phép déu cé dic tinh kha
tudn ty. Vi vay ching ta cdn ¢6 mot phép kiém tra don gin vé tinh kha

tudn ty cia mot lich bidu. Sau day 12 thuat todn kiém tra tinh kha tudn tr
bang d6 thi ¢6 hudng.

Thudt todn 6.1: Kiém tra tinh kha tuéin tu mét lich bidu

Input: M6t lich biéu S cud mét tap cdc giao dich T, ... T,
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Output: Khing dinh S cé kha tuin tur hay khong. Né&u cé thi dua

ra mot lich biéu tuan tu twong duong vdi S.

Phirong phap:

Tao mo6t d6 thi ¢é huéng G (duge goi la d6 thi tudn ty hod-
serialization graph), cé cdc mit la cdc giao dich T, Dé xdc dinh cdc
cung ctia do thi G, goi1 { a,; a,; ... a, } la tap cdc budc co ban trong S.
Trong d6 mdi a, 1a mot thao tiac cé dang (xem lich biéu hinh 6.5)

T: LOCK A hoic T,: UNLOCK A

Néu a, [a thao tdc kicu:

T,: UNLOCK A

Thi tim thao tdc a, k€ 1i€p sau a; c6 dang T,: LOCK A. Néu c6
mot ¢dp thao tdc nhy the va s # j, ching ta v mot cung tir T; dén T, (T,
— T,). Cung nidy ¢6 ¥ nghia 13 trong mot lich biéu tuan w wong duong
v6i S, T, phai di trude T..

Néu G c¢6 mdt chu trinh thi S 12 bdt kha tudn ty, nguge lai néu G
khong ¢é chu trinh thi S 1a kha tudn tu va ching ta tim mot thit tu tuyén
tinh cho cdc giao dich cho T, bang mdt qua trinh goi 14 sip x€p topo cha
d6 thi G nhu sau:

6.2.3. SAP XEP TOPO PO THI CO HUGNG G KHONG CO CHU TRINH

Ta biét rang trong G phai ¢6 mot nit T, ndo dé khong cé cung
dén, néu khong G ¢6 mot chu trinh, Liét ke T, rdi loai T, ra khoi G. Sau
dé lap lai qua trinh nay trén d6 thi con lai cho dén khi khong con nit

ndo nira. Thit tr cdc nit duge liét ké trong danh sdch 13 mét thit oy tudn
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ty ctia cdc giao dich. Thit ty d6 tao nén lich biéu tuin tr tvong duong
vai S,

Thidu 6.6 a:

Xét lich bi€u cua hinh 6.5. Dé thi G, duge trinh bay trong hinh
6.6 ¢6 cdc nit T\, T, vd T,. D& tim cdc cung, chiing ta xét mdi budc
ULNLOCK trong hinh 6.4. Ching han budc (4).

T, : UNLOCK B
di theo sau 12 T, : LOCK B. Trong trudng hgp nay, thao tic khod xay ra
g budc k€ ti€p. Do d6 ching ta v& mot cung T, — T, . Thi du khéc, hanh
dong tai budc (8).

T, : UNLOCK C
theo sau 1a T, : LOCK C tai budc (11), va khong c6 budc LOCK C nao
nam giita hai budc nay. Vi vay ching ta vé mot cung tir T, — T, . Bude
(6) va (7) dat mot cung T, — T, . Bdi vi G ¢6 mot chu trinh, lich biéu
cua hinh 6.4 bdt kha tudn tu.

®

Hinh 6.5 D6 thi trong thuét todn 6.1, img v6i hinh 6.4
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Thidu 6.6b:
Cho lich biéu S cha tap cdc giao dich T = {T,,T,, T,, T,}

Budc T, T, T, T,

(1) lock A
(2) lock B
(3) lock C
(4) lock D
(5) unlock A
(6) unlock B
(7) lock A
- (8) lock B
9) unlock A
(10) unlock B
(11 lock B
(12) unlock D
(13) unlock C
(14) unlock B

P46 thi tudn tr hod cua lich bidu 1a:
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Hinh 6.6 DG thi tudn ty hod cha lich bidu

D4 thi khéng c6 chu trinh nén lich biéu 13 kba tudn t.

Thidu 6.7:

Trong hinh 6.7 chiing ta ¢6 mot lich biéu cho ba giao dich va
hinh 6.8 trinh bay dd thi tudn ty hod cba né. Bdi vi khong c¢é chu trinh,
lich bi€u cha hinh 6.7 khé tudn ty, va thuat todn 6.1 cho chiing ta biét
rang thi tr tudn tu nay 1a T, T,, T,. Diéu ding chd ¥ 12 theo thuat todn
6.1 cho chiing ta biét ring thi ty tudn w nay 12 T, T,, T, vi theo thit tu
tudn ty nay, T, di truée T, dd ring trong hinh 6.7 T, s& khong bit ddu
khi T; chwa chdm dut (hai hanh dong cla T, sau hai hanh dong ciia T,).

LOCK A
UNLOCK A
LOCK A
Thai gian UNLOCK A
v LOCK B
UNLOCK B
LOCK B
UNLOCK B
T, T, T,

Hinh 6.7 Mot lich biéu kha tudn ty
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Hinh 6.8 d6 thi tudn tu hod cua 3 giao dich

Dinh ly 6.1:

Thuat todn 6.1 xdc dinh ding mot lich biéu ¢6 kha tudn tu hay
khoéng.

Ching minh cha dinh Iy nay cdc ban ¢6 thé thuc hién nhu mét

bai tap hoidc xem phan ching minh trang 553 tap 2 trong [2].

Thidu 6.8:

Gia str ta ¢6 mot giao dich T, khod cdc muc A va B, va trong mot
lich biéu S, muc A bi khoa lan lugt béi T, va T, 18i dén T, con muc B bi
khod bdi T,, T,, T, vd T, theo thi tr d6 (cdc giao dich khdc ¢ thé khoa
A va B sau T,). Hinh 6.8 trinh bay mot cach thay doi cde gid tri cha A
va B, trong ¢& S va mot lich bi€u tudn ty R twong duong.

Ay, > .. TT»T,—»> ...T,

B,—» T,» T,»...T, »T,

Hinh 6.8 Céc giao dich [am thay ddi gid tri cha A va B
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Chiing ta c6 thé chic chdn rang trong R, T, di trudc Ty, va khong
¢6 giao dich nao khod A ¢6 thé nam giita T2 va Ty, Ly luan tuong tr cho
B, ching ta thdy rang T, di trudc T, va khong 6 giao dich nio khod B
nam gitta T, vd T,. Gid tri duge ghi bdi T, cho A chi phu thuoc vio
nhitng gid tri clla A v B ngay trude d6, va chiing ta biét rang nhiing gi4

tri nay 1a nhing gid tri duge ghi bai T, va T, trong c4 R vi S,
6.3. NGHI THUC KHOA CHOT HAI PHA

Chiing ta cdn phdi hiéu rd nhitng diéu kién dé mot lich biéu 1a
kha tudn ty pham tim duge mot by xép lich va mot nghi thite, dam bao
rang moi lich bi€u ma ching ta cho phép déu kha tudn tu. Trong phan
nay chiing ta gi6i thiéu mot céch tiép can don gian va phd dung nhit.

Nghi thic, duoc goi la nghi thirc hai pha (two phase protocol),
néu moi giao dich thyc hién tdt ci cdc thao tic khod trude tat ca moi
thao tac ma khod. Cac giao dich tudn theo nghi thiic nay duoc goi la cde
giao dich hai pha; pha ddu 1a pha khod, va pha thit hai la pha md khod.
Chang han, trong cdc hinh 6.4 va 6.7, T, va T; 1 céc giao dich hai pha
con T, thikhong.

Nghi thic hai pha ¢6 dic diém 1a moi tap giao dich tuan theo
nghi thitc nay déu 6 cdc lich bidu kha tudn ty. Trude tién chiing ta sé

ching mirh ring nghi thitc hai pha bao dam dugc tinh kha tudn ty.

Pinh 1y 6.2.

Neu S 12 mot lich bidu clia cdc giao dich hai pha thi § kha tudn tu.

24 NMCS-A
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Chirng minh:
Gia sir khang dinh trén khong ding. Theo Dinh Iy 6.1. d6 thi tudn ty
hoa G cua S ¢ mot chu trinh.

T,>T, »...>T,>T,
Do dé c6 mot thao tic khod do T, s& di sau mot thao tdc md khod do
T.,;; mot thao tic khod do Tj; s€ di sau mot thao tic mo khoa Tj,, v.v.
Cu6i cling mot thao tic khod do T, s& di sau mot thao tdc m¢ khoa do

T.,, mau thudn vdi gia thiét T;; 14 giao dich hal pha.
6.4. MO HINH KHOA POC VA KHOA GHI

Trong phdn 6.2 chiing ta da gid s rang méi lan giao dich khod
mot muc thi né s& thay déi myc d6. Trong thyc hanh, nhi¢u khi mét
giao dich chi cdn [dy gi tri cha mot myc nhung khong thay doi gid tri
d6. Néu chiing ta phan biét mot truy xuét chi doc (read - only) va mot
truy xudt doc - ghi (read - write), ching ta c6 thé phat trién mot mo
hinh chi ti€t hon cho cdc giao dich loai doc ghi nay. Trong mot $0
truding hop mo hinh nay cho phép sir dung maét s6 hoat dong dong thoi
di bi cdm trong mo hinh ca phin 6.2 vi du nhy nhiéu giao dich ¢6 thé
cling giit khod doc mot muc A, Chiing ta hay phan biét hai loai khod.

i. Khod doc RLOCK (read - lock). Mot giao dich T chi doc mot
muc A s& thuc hién l¢nh RLOCK A, ngan khong cho bat ky giao dich
khdc ghi gid tri m&i cha A trong khi T da khoa A. Tuy nhién cac giao
dich khac vin c6 thé giit mot khod doc trén A cung lic véi T.

2. Khoa ghi WLOCK (write - lock). Pay 1a nhing khoa theo
nghia ctia phdn 6.2. Mot giao dich muén thay déi gia tri cha muc A dau

tien s& 1dy khod ghi bing cach thyc hign lénh WLOCK A. Khi mot giao

24. NMCS-B
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dich dang giit mét khod ghi trén mot muc, nhiing giao dich khac khong
thé 14y dugc khod doc hoic khod ghi trén muc dé.

Nhu vay khod doc muc A chi cdm cdc giao dich khdc ghi dit ligu
vao A, con khod ghi trén muc A cim cdc giao dich khic ca ghi hode doc
trén A,

Ca hai khod doc va khod ghi déu dugec md bang lénh UNLOCK,
Giong nhu trong phin 6.2. Chiing ta ciing gi# sir khong ¢6 giao dich nao
cd md khod mot muc ma né hién khong khod muc dé(doc hay ghi). Hon
nirta mét giao dich cling khong ¢6 khod ghi mét muc néu né di gii mot
khod ghi trén muc d6, tuy nhién né c6 thé khod ghi mot muc ma né

hién gitra khoa doc.
6.4.1.Y NGHIA CUA GIAO DICH VGI KHOA POC VA KHOA GHI

Giong nhu trong phan 6.2, chiing ta gia sit ring mdi lan 4p dung
khda ghi cho mét muc A s& ¢6 mot ham duy nhat di kém véi khod d6,
va né tao ra mot gid tri mdi cho A; ham dé phu thudc vio tdt ¢ cic muc
bi khod trude khi m& khod A. Tuy nhién ching ta cling gi4 sit ring mét
khod doc trén A khong lam thay déi A.

Ciing giong nhu trong phin 6.2, ching ta gid sif ring mdi muc A
cO mot gia tri ban dau 14 A, va tdc dung cha mot lich biéu trén CSDL
c6 thé dugc dién t4 bdi nhitng cong thic cha cdc ham dac trung f, I3
nhitng gid tri cha méi muc duge ghi it nhat 13 mot 14n bdi cdc giao dich.
Tuy nhién vi ¢6 thé ¢6 mot giao dich doc cdc muc nhung khong ghi gi
hodc doc mot s6 muc chi sau khi ghi vao 1an cu6i ciing, vi th€ nhitng gid

tri ma moi myc dang ¢6 khi mot giao dich chi doc né ciing duge xr ty



372 NHAP MON cO s3 DU LIEU PHAN TAN

nhu gid tri ci. Vi vay chiing ta ¢6 thé néi hai lich bidu la twong duwong
néu.

1. Chiing sinh ra cling mot gié tri cho méi muc va

2. Méi khod doc dugc ap dung bai mdi giao dich (& vi tri tuong

ing) trong ca hai lich biéu vao nhifng ldc muc bi khod c6 cling gid tri.
6.4.2.00 THI TUAN TU HOA TRONG CAC GIAO DICH RLOCK & WLOCK

Chiing ta hday xét nhitng diéu kién ma trong dd, tir ¥ nghia cua
cdc giao dich va cdc lich biéu, ta c6 thé suy ra dudgc khi ndo moét giao
dich phai di truéc mot giao dich khédc trong mot lich biéu tudn tir tuong
duong. Gia sir ring ¢6 mot lich biéu S trong d6 mot khoa ghi muc A boi
giao dich T,, v goi f 12 ham di kém véi khod ghi d6. Sau khi T, ma
khod A, goi T, la mét trong nhiing giao dich k& ti€p nhan khod doc A
trude khi mot giao dich khdc nhan khoa ghi A. Chic chan rang T, phai
di truée T, trong mot lich biéu tudn ty tuong duong vdi S. N€u khong
thi T, doc mot gia tri cia A khong chita ham f, vd moét gid tri nhu thé
khong thé déng nhat véi mot gid tri ¢6 chia f. Tuong tu, néu T, 12 giao
dich k& ti€p sau T,, nhan khod ghi A, thi T, phai di truéc T,. Day chinh
la 1ap luan trong dinh ly 6.1.

Bay gid ta gia st ring T, 14 mot giao dich nh4n kho4 doc A trude
khi T, khod ghi A. N&u T, xudt hién truéc T, trong lich biéu tuan tu thi
T, dQé mot gid tri cha A cé chifa ham f, con trong lich biéu S, gid tri
duge doc bai T, khong chia f. Vi vay, T, phai di trude T, trong mét lich
‘biéu tudn ty. Suy luan duy nhat khong thé thuc hién dugc la néu trong S
" hai giao dich cling nhan khod doc mét muc A theo mot thi ty nao d6 thi

ahitmg giao dich ndy phai xust hién theo thit ty d6 trong mot lich biéu
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tudn ty. Ding ra thy ty twrong doi nay cha céc khod doc khong tao ra su
khdc biét nao trén cdc gid tri dugc tao ra bodi cic giao dich thuc hién
d6ng thdi. Nhing nhan xét niy goi ¥y rang mot cdch ti€p can twong tu
nhu trong phén 6.2 s& cho phép khing dinh mat lich biéu cé kha tudn tu
hay khong.

Thudt todn 6.2: Kiém tra tinh kh3 tuén ty cla céc lich bi€u véi céac
khoa doc / ghi

Input: Mot lich biéu S cho mot tap cic giao dich T, ..., T,

Output: Khang dinh S ¢6 kha tudn ty hay khong néu duge s& dua
ra mgt lich biéu tuan ty twong duong.

Phirong phdp:

Ching ta xay dung mot dé thi tudn tu hod G nhu sau. Céc nit
tuong \ng 1a cdc giao dich . Cic cung duoce xdc dinh bang quy tic sau.

I. Gia sl trong S, giao dich T, nhan khoa doc hodc khod ghi muc
A, T;1a giao dich ké ti€p khod ghi A, va j # i. Khi d6 ching ta dat mot
cung tir T; dén T;.

2. Gia str trong S, giao dich T, khod ghi A. Goi T, véim # ila °
mot giao dich khod doc A sau khi T, m& khod A nhung trudc céc giao
dich khdc khod ghi A. Ching ta v& mot cung tir T,—»>T,.

Néu G c¢6 chu trinh thi S b4t khé tudn ty. Néu G khong ¢é chu

trinh thi mot sap x€p topo cla G 1a thi tu tudn tr cho cdc giao dich nay.

Thidu6.9:
Trong hinh 6.9, chiing ta cé mot lich biéu cha bén giao dich:T,, T,, T,
T, Hinh 6.10 1a mot d6 thi twdn ty hod cho lich bidu nay. Lénh
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UNLOCK ddu tién 1a buéc 3, & d6 T, md khod ghi cho A. Sau budc 3 Ia
cde khod doc A va T, va T, (bude 4 va 7) va mot khod ghi A do T, tai
budc 12. Nhu vay T, T, va T, phai theo sau T, . Chiing ta v& cdc cung tir
T, dén cdc nat nay. Chi § ring khong c6 gi sai khi ca T, va T, déu gilt
cdc khod doc trén A sau budc 7. Tuy nhién, T, khong thé nhan khod ghi
A cho dén khi T, va T, déu giai phéng cac khod doc cua ching. Tiép
tuc, T, giai phéng khod doc trén B § budc 5, va khod ghi k€ ti€p trén B
la do T, vi thé chiing ta v& mot cung tir T, dén T,.

() WLOCK A

(2) _ RLOCK B

(3) UNLOCK A

(4) RLOCK A

(5) UNOCK B

(6) WLOCK B

(7 RLOCK A

(8) UNLOCK B

(9) WLOCKB

(10} UNLOCK A

(11) UNLOCK A

(12) WLOCKA
(13) UNLOCK B

(14) RLOCK B

(15) UNLOCK A
(16) UNLOCK B

T, T, R T,

Hinh 6.9 Mot lich biéu ca T,,T,,T5.T,
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Lich biéu trong hinh 6.9 ba bat kha tudn tr vi cé chu trinh. Dé
thi tudn tu hod dugc trinh bay trong hinh 6.10.

»

Hinh 6.10 D6 thi tudn tr hod cua lich biéu 6.9

Dinh ly 6.3:

Thuat todn 6.2 xiac dinh chinh xdc lich biéu S ¢é kha tudn ty hay
khong.

Chitng minh.

DPon gian 1a khi ching ta v& mét cung T, dén T, thi trong lich
bi€u tudn tir tvong dwong T, phai di trude T;. Do d6 néu G ¢6 mot chu
trinh, ching ta ¢6 thé chitng minh nhy trong dinh 1y 6.1 ring khong thé
¢6 mat lich biéu tuan .u‘r nhu th€ ton tai. Nguge lai, gia st ring G khong
c6 chu trinh thi bang cdch lap luan nhu dinh 1y 6.1, gid tri cudi cing cha
mdbi muc 12 nhu nhau trong S va trong lich biéu tudn tu R duge xay dung
tir phép sap x€p topo cita G. Chiing ta ciing phai chitng minh ring céc
khod doc tuong (mg trén A thu duoc cung gia tri trong R va S. Phan
ching minh nay hoan toin dé dang vi cdc cung cha G bao dam réing cic
khoa ghi trén A di trudc mot khod doc cho truée phai nhu nhau trong R
va § va phai xay ra theo cung mot thit tu,

Cudi ciing chdng ta luu ¥ ring nghi thic hai pha cha cdc giao dich

vdi khod doc, ghi gidng nhu véi mo hinh trong phan trude, nghi thitc hai
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pha, trong d6 tdt ca cdc khod doc hay ghi déu di truée cdc budc md

khod, 14 di dé dam bao tinh kha tudn tyr.
6.5. CAC THE THUC KHOA CHOT

Nhu chiing ta dd thdy trong cdc phan trudc, cic khod c6 thé duoc
dua ra theo nhiéu "hitng thu" khdc nhau, chiing dugce goi i cdc thé thic
khoéa chot (lock mode) va méi thé thie déu ¢6 cic dic tinh khdc nhau
khi cdn quyét dinh xem cé thé trao khoa hay khéng khi mét giao dich
khdc di c6 mot khod thude cung thé thic hodc mot thé thirc khic trén
cing mdt muc. Trong phin ndy ching ta cé hai thé thic 14 "doc” va
"ghi", v6i nhitng quy tic lién quan 1a:

1. Mot khod doc trén mot muc ¢é thé dugc trao néu khong cé
khod ghi nao cta mét giao dich khéac giff trén muc dé.

2. Mot khoa ghi trén mot muc cé thé duge trao chi khi khéng ¢6 |
khéa doc hay khod ghi nao dang dugec mat giao dich khac giif trén muc doé.

Chi ¥ ring nhitng quy tic niay khong dp dung dugc cho tinh
hudng & d6 mot giao dich dang yéu cdu mdt khod dong thoi lai dang gi

mét khoa khdc trén muc dé.

Chiing ta ¢6 thé tém tit cdc quy tic cho cdc khoa doc va ghi bing moét
ma trdn twong thich khod (lock compatibility matrix). Cac hang tuong
img véi thé thitc clia khod duge yéu cdu va cdc ct tuong ng vdi thé
thitc cia khod dang dusc mot giao dich khac gitt. Cdc khoan ghi la Y
(yes, khod duoc yéu cdu cé thé trao duge), vi N (no, khod khong thé
trao dugc).



Chuong 6. Quan ly giao dich va diéu khién dong thoi phan tan 377

Thi du 6.10:

Ma tran twong thich khod dec v ghi duoc trinh bay:

Khod duoe gitt boi

mot giao dich
khdc
Read Write
Khoa Read |Y N
duoc
yéu cdu
Write | N N

i

|
Hinh 6.11 Ma tran tuong thich khod dec va ghi

Phép kiém tra tinh khd tudn tu clia thuét todn 6.2 duge tdng quat
hod cho nhitng ma tran tuong thich, Ching ta xiay dung mot dé thi tuan
tw hod bang cdch dat mot cung tir T, — T, néu trong lich biéu da cho,
mot khod boi T, trén muc A & thé thite L di truée mot khod bai T, trén A
g the thire M, gid trj cha muc trong M vi ¢ot L va "N". Giéng nhu trude
kia, phép kiém tra tinh kha tuin ty chinh (4 kiém tra su Khong ¢6 chu

trinh trong d6 thi.

Read  Write  Incr
Read Y N N
Write N N N
Incr N N Y

Hinh 6.12 Tinh tuong thich clta thao tdc doc, ghi
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6.6. THE THUC CHI POC, CHI GHI

Trong phdn 6.2 va 6.4 ching ta did biét, khi mot giao dich ghi
mot gid tri mdi vao mot muc A thi trude d6 né phai doc gid tri clia A va
gid tri mdi cia A phu thuoc vao gid tri cii. Trong thuc tién ching ta
chdp nhan kha nang la mot giao dich doc mér tdp cde muc (tdp doc) va
ghi vao mor tdp cde muc (tdp ghi). Muc A ¢6 thé xuft hién & mot trong

hai t4p hodc & trong ca hai tap.

Thidu6.11:
Giao dich T sau day vdn tin mot CSDL nhung khong lam thay déi
cdc gid tri trong né. Khi d6 s& ¢6 mot tap ghi réng.

T: Begin READ A;READB; C:=A+B;A:=A-1lend.

Thidu6.12;

Giao dich T sau day c¢6 lam thay d6i cc gid tri trong nd.

T': Begin READ A; READB; C:=A+B;A:=A-1; WRITE(;
WRITE A end.

Tap doc la {A, B} vatap ghila {A, C}.

6.6.1.Y NGHIA CUA CAC GIAO DICH VA LICH BIEU
Céc giao dich & day chi khic v6i mé hinh cta phin 6.4 & mot diém.

Ching ta khong gid s rang khod ghi moér muc ham chita thao tdc doc

muc dé (xem thi du 6.12). Vi vay di kém v&i mabi khod ghi trén mét muc
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A la mét ham dé tinh gid ti méi A theo tap doc clia giao dich nay. Pac
bitt gid tri mdi ndy khong phu thudc vao gid tri cif clia A néu A khong
thuge tap doc (gia tri cia C trong thi du 6.12 khong phu thudc gid tri cd
cua na),

Trong phéan nay hai lich biéu la neong duong néu va chi néu chiing
sinh ra nhitng gid tri giéng nhau cho méi muc CSDL duge ghi, nhu la

cdc ham theo gid tri ban ddu cha cdc muc 1a duge doc.
6.6.2.HAI KHAI NIEM KHA TUAN TU :TRUC QUAN VA TUUNG TRANH

Theo khudn mau cha cdc phin 6.2 va 6.4, ching ta ¢é thé dinh
nghia mot lich biéu 12 "kha tudn tu” néu né tuong duong véi mot lich
biéu tudn tuy ndo d6. Dinh nghia nay gay ra nhiéu khé khin, cu thé 1a
trong md hinh nay khong ton tai phép kiém tra bing d6 thi don gian nhu
trong nhitng mé hinh trude. Vi vay tinh tuong duong véi mét lich biéu
tudn ty & day chi 12 mot dinh nghia thudng duoe goi la:

Tinh khd tudn tir truc quan (view-serializability). Hoic

Tinh khd tuan ti trong tranh (conflict - serializability).
6.6.3.p0O THI TUAN TU HOA CHO CAC GIAO DICH CHI POC, CHi GHI

Gia sir (theo mo6 hinh cha phin 6.4) ring trong lich biéu S di
cho, giao dich T, ghi magt gid tri cho muc A, va sau d6 T, ghi mot gid tri
cho A. Vay theo gia thi¢t trong phdn 6.4 T, khod ghi A sau khi T, m&
khod A, va chiing ta suy ra T, da dung gid tri cia A duge ghi boi T,
trong vige tinh gid tri méi. Do d6 khi giai quyét tinh kha tudn ty, ching

ta thira nhan ring trong mot lich biéu tudn tr R twong duong véi S, T,
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xudt hién trude T,, va ro rang la khong ¢6 mét giao dich T nao khdc
khod ghi A xuat hién gita T, va T, .
T4t nhién né€u chiing ta gid st rang T, ghi gid tri cho A ma khong
doc A thi gid tri m&i cua A s€ doc lap véi gid tri cili: né chi phu thudc
Vo nhitng gid tri c0a cdc muc thuc sy duge doc bdi T,. Vi vay néu giita
nhitng [4n T, va T, ghi gid tri cho A khong c¢é giao dich nao doc A,
chiing ta thdy rang gid tri duge viét béi T, khéng cd tic dung nao trén
CSDL. Két qud 1a, trong mot lich biéu tudn ty, khong cédn thiét T, phai
xuat hién truée T, (it nhat khi xét dén céc tdc dung trén A). Yéu cdu
duy nhat déi véi T, 1a nd phdi duoc thuc hién vao mot thdi diém trude
khi mét giao dich T, khdc ghi A, va giia nhitng 14n T, v2 T, ghi A

khoéng cé giao dich nao doc A,

Bay git ching ta cé thé thiét lap mot dinh nghia méi cho dé thi
tuan tu hod, dya trén ¥ nghia 1a cdc gid tri duge ghi bdi mot giao dich 1a
nhitng ham chi phu thudc vao nhitng gid tri duge doc, va nhimng gid tri
dugc doc khdc nhau sinh ra nhitng gid tri duge ghi khdc nhau. Nhitng
diéu kién yéu cau mot giao dich phai di trudc mot giao dich khic duoc
quy dinh (va khong hoan toan chinh xdc) nhu sau:

Néu trong lich biéu S, giao dich T, doc gid tri cia muc A duoc
ghi boi T thi

. T, phai di truée T, : trong mot lich biéu tuin tu tvong duong
vGi S,

2. N&u T, 1a mot giao dich ghi A, thi trong mot lich biéu tufn ty

tvong duong véi S, T, ¢6 thé di truée T, hay di sau T, nhung khong thé

xudt hién gitta T, va T,.
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6.6.4. KHA TUAN TU TUGNG TRANH

Phép kiém tra d6 thj tudn ty don gian clia nhitng phin trudce
khong diung & day duge. Hiy nhd ring cé hai loai rang budc trén mot

lich biéu tudn tu tuong duong véi mot lich biéu S cho trude.

I. Rang budc kiéu 1 : Néu T, doc mot gid tri clla A duge ghi boi
T, trong § thi T, phai di trudc T, trong mét lich bidu tudn tu, Kiu rang

bugc nay c6 thé dién ta bing mot cung tir T, dén T, .

2. Rang buoc kiéu 2: Néu T, doc mét gid tri A duoc ghi bdi T,
trong S thi mot giao dich T, ghi A phai xuét hién trude T, hoac sau T, .

Diéu nay dién ta bing mot cung trong cap cung:
T, - T, hoic T, —> T,. va chon mot trong hai cung ndy.

Vay lich bi€u S dugc goi la khd tudn ty teong tranh (conflict -
serializable) n€u ¢6 mot lich bidu tuén ty theo cdc rang buoc kidu 1 va 2
duge sinh ra tir S. Nhu da thdy trong dinh 1y 6.1 va 6.3, cdc khéi niém
ctia tinh khd tudn tu tryc quan (trong cdc phén 6.2, 6.4) va kha tun ty
tuong tranh 1a tuong duong nhau trong cdc mo hinh don gian ctia phin
6.2 va 6.4. Tuy nhién ching ta thdy ring tinh kha tuin tr twvong tranh
kéo theo tinh kha tudn tu tryc quan, nhung nguoc lai s& khong ding

trong mo hinh hién tai.
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6.6.5.KIEM TRA PO THI CHO KHA TUAN TU TUGNG TRANH

Trong phin nay ta s& dung da d6 thi. Pa do thi khdc don do thi &
ché trong da d6 thi gifta mot cap dinh (ndt) ¢6 thé ¢6 hon hai cung. Mot
da dé thi duoc goi 1a khong chu trinh (acyclic) n€u c6 mot don do thi
(chon lua mét cung tir mbi cap dé tao ra mot dé thi don) khong cé chu
trinh theo nghid théng thuong.

Kiém tra tinh kha tudn tu tuong tranh [4 xiay dyng mot da dé thi
thich hgp va xdc dinh xem né c6 phai 12 khong chu trinh hay khong. Tuy
nhién, viéc kiém tra tinh chat c6 chu trinh hay khong ctia mot da do thi

14 mot bai todn khd, day la bai todn dang NP - complete.

Thudt todn 6.3: Kiém tra tinh kha tuén tu tuong tranh cho céac giao
dich voi céc khod chi doc, chi ghi

Input: mot lich biéu S cho tap giao dich T, T,, ... T,.

Qutput: Mot két Tuan cho biét S ¢é kha tudn ty tuong tranh hay
khong, néu ¢é thi dua ra mot lich bidu tudn ty tuong duong.

Phuong phdap: '

1. M& rong S bang cdch ghi thém vio vi tri bdt ddu mot chubi
céc budc cha mot giao dich gia T, ghi vio mdi muc xudt hién trong S va
ghi thém vao vi trf cudi mot giao dich gid T; doc méi muc nhu the.

2. Tao mot da d6 thi P cd cédc niit 12 cdc giao dich, bao gom ca
cdc giao dich T, va T;. Tam thoi ching ta dat mot cung T, dén T, néu T,
doc mot muc A duge T, ghi cu6i ciing trong lich biéu S md rong.

3. Tim cdc giao dich vé dung. Mot giao dich T 1a vo dung néu

khong c6 dudng di tit T dén T,.
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4. B6i v6i moi giao dich vo dung T, loai bd mot cung dén T.

5. B6i v6i mdi cung T, > T, con lai, va d6i véi mbi muc A sao
cho Tj doc gid tri clla A dugc ghi boi T, chiing ta xét méi giao dich
T#T, cling ghi A, NéuT, =T, va T; =T, ching ta khéng vé them mot
cung nao. Néu T, = T, nhung T; # T, chiing ta v& thém mot cung
Tj— T.NéuT; =T, nhung T, # T, thi thém cung T —T,. Néu T =T,
va T, # T, thi dua ra mot cap cung (T — T, T, >T).

6. Xdc dinh xem da d6 thi P ¢6 phai la mot da d6 thi khong chu
trinh hay khong. B6i véi budc nz‘iy., kKhong ¢6 phuong phdp nao t6t hon
phuong phdp vét can (exhaustive method). Néu P khéng chu trinh, goi G
la mot don do thi khong chu trink duge tao tir P bing cdch chon mot
cung tir mdi cap. Nhu vay mot sdp xép topo ctia G, loai bd T, va T, biéu
dién mot lich biu tudn ty twong duong vdi S. néu P ¢é chu trinh thi

khong 16n tai mot Yich bi€u tudn tu no tuong duong véi S.

Thidué6.13:

Xét lich biéu ca hinh 6.13. Céc cung duge x4y dung bing buée (2)
cta thuat todn 6.3 duge trinh biy trong hinh 6.14 dé cho 16 rang, cic
cung duoc gén nhan bing cic try twong tng. PE hiéu duoc qué trinh xay
dung hinh 6.14, trudc tién ching ta nhan xét rang lich biéu ctia hinh
6.13 la hop ¢, theo nghia 1a hai giao dich khéong dong thoi gilt cdc khod
ghi, hoic mot khod doc - ghi. Vi vay gia sir ring tit ca moi thao tdc doc
va ghi xdy ra ngay tai lic nhan khod, va ching ta c6 thé bd qua cdc
budc UNLOCK.

Hay xét lan lugt méi bude khod doc. Cic khoa doc trén A taj

bude (1) va (2) doc gid tri "duwoc ghi" béi giao dich gid T,. Vi vy ta vé
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cac cung tor T, dén T, va T, . Tai budc (5), T, doc gid tri cua C dugc ghi
bai T, tai budc (3), vi vay chdng ta cé cung T, - T;. Tai buée (8), T,
doc gid tr1 do T, ghi tai bude (0) nén ching ta c6 cung T, — T, van van.
Cudi cung hic két thic, T, doc A, B, C vi D, nhiing gid tri cta ching
duge ghi cudi cang boi T, T, T, va T, giai thich ba cung dén T.

Bay gios chiing ta di tim cic giao dich v6 dung. la nhitng giao
dich khong ¢6 dudng di dén T, trong hinh 6.14; T, 14 giao dich duy nhat
nhu thé. Do dé chdng ta loai cung T, — T,, ra khéi hinh 6.14.

Trong bude (5) cua thuat todn 6.3, chiing ta xét cdc cung hodc
cdc cip cung cdn dé ngan cin tdc dong clia mot thao tac ghi déi véi mot
thao tdc khdc. Mot muc nhu C hoidc D duge ghi bing mot giao dich
"khong gia" duy nhdt nén khong duge ndi d¢n trong bude (5). Tuy
nhién, A dudc ghi bai ca T, va T, va giao dich gia T, . Gia tri duge ghi
boi T, khong duge giao dich nao doc, vi vay, T, khong cin xudt hién ¢
modt vi tri dic biét ndo so vé1 T, . Gia tri duoe ghi bdi T, duoe T, doc. Vi
T, khong thé xudt hién sau Tynén phai xudt hién truée T, . Trong trudng
hop nay, ching ta khong can dén mot cap cung nao; ta cht thém vio P
cung T; > T,. Gid tri cua A duge ghi bdi T, va duge doc bai T, va T, .
Hon nira, vi T, va T, khong thé xuat hién trude T, ta dit cdc cung tir T,
va T, dén T, vd T,; moét 1dn nita cing khong can s dung thém mot cap
cung nao.

Muc B duge ghi bai T, va T, . Gia tri cia B duge ghi bai T, chi
dugc T, doc, vi vay ta ¢6 mot cung T, = T, . Gid tri ctia B do T, ghi
duge doc bdi T, vA T,. Viéc ghi B boi T, khong dnh huang dén viéc doc

B bdi T,. Do d6 khong can doi hoi "T, phai di trude T, hoac di sau T,*.
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(1)
2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(1
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21)
(22)
(23)
(24)

RLOCK A

RLOCK A |

WLOCK C

UNLOCK C

WLOCK B

UNLOCK B

UNLOCK A
UNLOCK A
WLOCKD
RLOCK B
UNLOCK B
UNLOCK D

T] TE

Hinh 6.13 Mot lich biéu

RLOCKC
RLOCK B
WLOCK A
RLOCK C
UNLOCK B
UNLOCK C
UNLOCKA
WLOCK A
WLOCK B
UNLOCK B
UNLOCK C
UNLOCK A

Tuy nhién T, khong dugc xen vao giita T, va T,, nén ta them mot

cap cung (T, = T, T, - T,). Da dé thi cuéi ciing duoc trinh bay trong

25, NMCS-A
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Hinh 6.15. Chd ¥ ring cung T, - T; di bi loai bd & bude (4) lai duge tra
vé trong budc (5).

Néu chon cung T, — T, thi ta ¢c6 mét chu trinh. Tuy nhién, chon
T, — T, ta dugc mot d6 thi khong chu trinh, tir d6 ching ta ¢6 thé cé
duge mot thi tr tudn ty T, T,, T, T, vi the lich biéu trong hinh 6.13 kha

tuan tu.

OO D O

Hinh 6.14 Bude diu tién trong qué trinh xay dung mot da do thi

Hinh 6.15 Pa d6 thi cha lich biéu.

Thuat toan 6.1 va 6.2 ding dén theo nghia 13 ching sinh ra mot
lich bi€u tudn tu tuong duong néu va chi néu nd tén tai, theo nglx nghia
cla cdc giao dich duge dung tuong Ung trong cléc phéan 6.2 va 6.4. Thuat
todn 6.3 khong hoan toan ding din theo nghia chit ché nhu vay. Néu né

tim ra mot lich biéu tuin tu thi lich biéu dé hoan toan tuong duong véi

25. NMCS-8
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lich biéu da cho, theo ngit nghia ciia céc giao dich chi doc, chi ghi trong
phan nay. Tuy nhién néu khong tim duge mét lich biéu tudn tu, né chi
¢6 nghia 1a khéng c6 lich biéu ndo phii hgp v6i cic rang budc kidu 1 va

2 trén thit 1y giao dich. V1 vay ta c6 dinh ly:
Pinh ly 6.4:

a. Néu thuat todn 6.3 thanh cong d6i véi lich biéu S cho trude,
thi ¢6 mot lich biéu tdn ty twong dwong v6i S theo ngit nghia chi doc,
chi ghi.

b. Néu thuit todn 6.3 that bai d6i vé6i S thi khong ¢6 lich biéu

tuin ty nao phit hop vdi cdc kidu rang budc | va 2 d6i véi S.

Chitng minh:

a. Dau tién gia sir rang da d6 thi thu dugc khong cé chu trinh.
Nghia la ¢6 mét cach chon trong cdc cung cta mdi cip dé ti_iOI ra mot do
thi G khéng chu trinh. Phuong phdp xay dung P trong thuat todn 6.3 bao
dam ring méi giao dich khéng vo dung, bao gém ca T, s& doc cling mot
bdn sao cia méi muc trong S gidng nhu trong lich biéu tudn tu sinh ra tir
mot cdch sap x€p topo cia G. Vi thé, nhitng gid tri tuong tng dugc sinh
ra cho méi muc 1a nhu nhau trong ca hai lich biéu.

b. Ngwoc lai, gia sir ¢6 mot lich biéu tudn ty R thod cédc rang
budc kiéu 1 va 2 dugc sinh ra tir lich biéu S da cho. Theo thuat todn 6.1,
néu T, — T;1a cung duge tao ra & bude (2) va khong bi loai trong budc
(4), T, phai di truée T, trong R. Gia sit céip cung (T, - T, T,— T, ) dugc
tao ra trong budc (5). Vay T, khong thé xudt hién giita T, va T, trong R.
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Ta chon cung T, —> T,néu T, di trude T, trong R va nguage lai chon cung
T, — T, . Thir ty tuyé€n tinh dugc suy ra bdi R s& nhit qudn véi cdch
chon nay. Tuong tv, mét cung duge thém viao trong bude (5) cling phai
nhdt quin vai tha ty tuyén tinh nay, vi thé ching ta ¢6 mt cach xay

dung mot d6 thi khong chu trinh dua trén R tir da dé thi P.
6.6.6.NGHI THUC HAI PHA

Gi6ng nhu nhitng mé hinh trude, nghi thic hai pha ddi hdi méi
giao dich thuc hién tat cd moi thao tdc khod chét trude tat ca moi thao
tdc m& khod nhiim bdo dam dugce tinh kha tudn tu twong tranh cia mot
lich biéu_hqp 1¢. Mudn hiéu tai sao, ching ta hdy gia sir S 1a mot lich
biéu hgp 1¢ cha nhiing giao dich tuan theo nghi thitc hai pha. Gia su (T,
— T, T, > T;) la mot cip cung trong da d6 thi P. khi d6 ¢6 muc A sao
cho T, doc A dugc ghi bai T,.Néu trong S, T, md khod A trude khi T,
khod doc A thi chon cung T, — T,. Néu T, khoa ghi A sau khi T, mo
khod A thi chiing ta chon T, — T,. Khong c6 kha nang khac ton tai,
b6i vi cap cung nay duge dit trong P bing thudt todn 6.3.

Bay gid ching ta c6 mot d6 thi G duge xay dung tir P. Gia sir G
¢6 mot chu trinh T, > T, - ... T,—> T,. Chac chin ring khong cé
giao dich gia nlo c6 thé tham gia vdo chu trinh nay. Kiém tra thuat todn
6.3 va cdc quy tdc x4y dung G tir P cho thdy d6i véi méi cung T, » Ty,
(v6i T,,, = T, ) trong chu trinh nay, ¢ mot muc A; sao cho trong S, T,
md& khod A, trudc khi T,,, khod A;. Theo nghi thitc hai pha, T ,, chi m&
khoa A,,, sau khi dd khéa A, Vi vay T, mé khéa A, trude khi T, khoa
A,. Nhung T,, , chinh 1a T, va nghi thitc hai pha cdm T, m& khod A,

L
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trude khi khod A,. Vi vay ching ta da chung minh xong dinh ly duéi
day.

Pinh 1y 6.5:

Néu cdc giao dich tuan theo nghi thic hai pha thi moi lich biéu
hop 1¢ déu kha tudn tu. Chd y dinh Iy nay chi ding cho mo hinh trong
phan nay.

6.6.7. KHA TUAN TU TRUC QUAN

Trong mé hinh dang xét ¢6 mot s6 lich bieh khong khd tudn 1
twong tranh nhung khd tudn ti tryc quan. Nghia la kiém tra bing thuat
todn 6.3

Ta ¢6 mot d6 thi ¢6 chu trinh, tuy nhién, nhin vao lich biéu ta
thdy lich bi€u kha tuan tu (trye quan ) vi né c6 ket qua giéng vdi mot
lich biéu tudn .

Thi du x€t lich biéu ctia ba giao dich T,, T,, T, sau:

Budc T, T, T,
(1) Wlock A

(2) Unlock A

3 Wlock C

(4) Unlock C

(5) Rlock A
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(6) Wlock B

(7) Unlock A

(8) Unlock B

(9) Rlock C

(10) Wlock D

( Unlock C

(12) Unlock D

(13 Wilock B
(14) Wlock D
(15) Unlock B
(16) Unlock D

Da dé thi cfia lich biéu la:

OR DO B

Day la lich biéu c6 da d6 thi ¢6 chu trinh vay theo thudt todn 6.3
lich biéu bdt kha tudn ty tuong tranh. Tuy nhién theo truc quan ta thay
lich biéu S twong duong vdi lich biéu tudn wy T,, T,, T,. Trong thye tién
chiing ta it gap cdc trudng hop khd tuin ty truc quan nén chiing ta chi

xét nhitng lich biéu voi khd tudn tif twong tranh.
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6.7. XU LY SU CO GIAO DICH

Cho dén bay gi® chiing ta da gia sl ring mbi giao dich déu thuc
hién mét cdch tron ven, khong bi truc trac. Trong thuc hanh, rat nhiéu
ly do khi€n cho mét giao dich cudi cung phai bi huy bo (két thiic nhung
chua hoan tat) do gap phai mot trong céc trugmg hop sau:

I. Chang han do ngudi sir dung ngét, do mot phép todn sai 1am
nhu chia cho 0 hodc do giao dich ¢6 géng truy xuit mot muc ctia CSDL
ma n6 khong ¢6 quyén truy xuit.

2. Bo x€p lich phat hién ra mot khod gai (deadlock), va quyét
dinh huy bé giao dich nay dé€ c¢6 thé gidi phéng cac khod clia né va cho
phép cic giao dich khéc tiép tuc.

3. Mot s6 thuat todn x&p lich doi khi cdn phai huy bé mot giao
dich nham bao ddm duoc tinh kha tudn tu.

4. Mot 16i phan mém hodc phédn cing 1am cho hé théng phai
ngimg lai.

Trudng hop don gidn nhat 1 cdc sy ¢6 clia mot giao dich chi xdy
ra nhu (1 - 3). Viéc xir Iy khé khin hon d6i véi nhitng su ¢ clha he
th6ng phan mém(nhu (4)), bdi vi thong thudng céc giao dich dang hoat
dong tai thdi di€m x4y ra sy ¢ s& phai thyc hién lai. Néu khéng cén
than trong viéc quan ly cdc giao dich, ching ta s& m4t cdc théng tin
quan trong vé nhimng su viéc dang xay ra ldc c6 su ¢6, va khong thé khai
hoat lai chinh xdc cdc hoat dong ké tit liic d6. Nghiem trong hon 12 sy
¢6 ve vi tri luu dir lieu, & d6 cdc dir lieu cta CSDL bi mat. Céch duy
nhit dé khoi phuc hoat dong do su ¢& thiét bi la duy tri mot ban du
phong cho tdt ca CSDL ¢ tinh trang mdi nhat.
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Cdc phuong phdp dé khoi phuc nhitng sy ¢6 phén ciing va phan
mém s& dugc thio luan trong phin sau (6.9). O day ching ta chi xét
nhilng van dé xdy ra do cdc sy ¢ clha mét giao dich hoic do quyét dinh

huy boé mot giao dich cha bé xé&p lich.
6.7.1.HOAN THANH GIAO DICH VA DU LIEU RAC

Hodn thanh (hodc uy thdc - commit) giao dich 14 chi thoi diém
giao dich da hoan tdt moi cong viée, va uy thdc cho hé théng ghi két
qua lao déng cua né vao CSDL.

Nguoge lai, mot giao dich khong két thic duge do sy ¢d thi tai
thoi diém d6 (thai diém su ¢6) phii huy b6 (abort) giao dich (giao dich
huy bao).

Trong phin sau chiing ta s& thdy ring ¢é mot s6 hanh dong dic
biét phai duwgc thuc hién khi dat dén diém uy thic, nhung tam thdi
ching ta chi xem hanh dong COMMIT nhu mdt thao tdc ddnh ddu diém
uy thic ciia mét giao dich.

Dir liéu duogc ghi vao trong CSDL bdi mot giao dich trude khi
giao dich d6 hoan thanh goi 12 dif liéu rdc (dirty data).

Ching ta s& gip nhiéu phién phitc do doc cic dit liéu ric trong
tinh hudng giao dich ghi bi huy bé. Chdng han xét tinh huéng tai mot
thdi di€ém nao dé6 giao dich T ghi m6t muc A vao CSDL (A 1a d@ liéu
rdc) nhung cudi cing chinh giao dich T bi huy bo, ching ta phai lam gi
v6i dir liéu A ? Ta xét mot thi du cu thé :
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Thi du 6.14:

Xét hai giao dich ctia hinh 6.16. Vé co ban, nhitng giao dich nay
tuan theo mé6 hinh cua phan 6.2. Chiing ta s& trinh bay cdc thao tdc uy
thac, doc, ghi, va cdc phép tinh s8 hoc dugc thuc hién trong viing lam
viéc clla moi giao dich. Gid sir ring hanh dong WRITE luu mét gid tri
vao trong CSDL, con cdc budc tinh todn s6 hoc nhu (3) chang han, duge
thuc hién trong vitng 1am viéc riéng vi khong ¢6 tdc dung trén CSDL.

Gid sir ring sau budc (14) giao dich T, gip sy ¢6 chia cho 0,
hodc do giao dich nay bi ket trong mot khod gai khién bo x€p lich quyét
dinh huy bo T,. Ching ta phai thyc hién cdc hanh dong sau.

I. T, vdn con gilt mot khéa trén muc B. Khod dé phai duge hé
thong 14y lai.

2. Gid tri cha A duge T, ghi & bude (4) phdi duge khoi phuc vé
lai gid tri A & truée bude (1). G d6 c6 1& khong c6 mot méu tin nao ghi
lai gid trj cil clla A; khi ching ta thao luan vé& qud trinh khoi phuc tir
nhitng sur c6 h¢ théng & phan sau ching ta s& thdy ring diéu quan trong
trong truong hgp nay la chiing ta cdn ghi gid tri cii cha A vao trong mot
nhdt ky (journal hay log).

3. Gid tri caa A duge doc boi T, & bude (8) bay gir khong con
diing nira. T, da thyc hién mot phép tinh khong ding va ghi két qua vio
A. Vi vay khong nhitng ching ta phai khéi phuc lai gid tri clia A tir
trude bude (1) ma chiing ta cdn phéi héi lai tat ¢4 cdc két qua cha T, va
thuc hién lai giao dich dé.

4. Gid sir ring mot giao dich T, nao d6 doc gi4 tri ctia A giita céc

bude (13) va (14). Nhu vay T, ciing sir dung dif lieu v6 gid tri va ciing
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phai thuc hién lai, ngay ca néu né di dat dén diém commit. Hon nira,

mot giao dich doc mot gid i duge viét boi T, cling thuc hién lai v.v.

(1)

(2)

3

(4)

(5)

(6)

(N

(8)

(9)
(10)
(1)
(12)
(13)
(14)

LOCK A

READ A

Ar=A-1

WRITE A

LOCK B

UNLOCK A
LOCK A
READ A
Ar=A*2

READ B
WRITE A
COMMIT
UNLOCK A

B: = B/A

T, T,

Hinh 6.16 Mot lich biéu

Hién tuong dugc minh hoa & diém (4) cla thi du 6.14 duge goi [a

cudn nguoc dday chuyén (cascading rollback). Day la hau qua cta quyét

dinh cho phép T, doc cdc dit liéu rdc. Nghia la mot khi chdng ta cho

phép dit chi mét giao dich doc dif liéu rac thi viéc hoan tat mot giao

dich T khong dam bdo ring mét ldc nao d6 trong tuwong lai s& phat hi¢n

ra rang T da doc mot gid tri dd khong con ¢ d6, va vi vay phai thyc hién

lai T.
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6.7.2, KHOA HAI PHA NGHIEM NGAT

Do doc nhitng dit liéu rdc khong thé chidp nhan dugc nén théng
thudng ngudi ta sit dung mot phién ban cia nghi thic khod hai pha,
dugc goi 1a khod hai pha nghiém ngdt (strict two - phase locking). D6 1a

1. Mgt gliao dich khong thé ghi vio CSDL truéc khi né dat dén
diém commit.

2. Mét giao dich khong thé giai phéng cdc khod trude khi né
hoan tat viec ghi vao trong CSDL; vi th€ cac khod dugc giai phéng sau

diém commit.

Thidué6.15:;

T, cha hinh 6.16 khong hoan toan 12 mét giao dich hai pha nghiém
ngét. B4i vi n€u né nghiém ngat, lénh COMMIT tai dong (12) s& phai di
chuyén dé€n trude lénh WRITE & dong (11).

R& rang diéu kién (2) 12 cdn thi€t nhim trdnh hién tuong cuon
ngugc ddy chuyén, bdi vi n€u khong ¢ né, mét giao dich khac c6 thé
doc moét gid tri duge ghi bdi mét giao dich ma vé sau bi buéc phéi huy
bo. Diéu kién (1) cling quan trong. That vay, cho d&n khi kho4 duge giai
phéng khong giao dich nao khdc c6 thé doc cdc dit lieu rdc, nhung néu
thdy rdng giao dich ghi bi huy bd, chiing ta khéng c6 cdch nio dé héi
phuc lai gia tri cii cia muc d3 duogc ghi.

Néu tat ca cdc giao dich déu tuan theo nghi thitc khod hai pha
nghiém ngat, chiing dam bao cho qud trinh hoat dong nhat quin va né

khong bao gid phai thue hién lai.
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6.8. NGHI THUC BAO TOAN VA TICH CUC

C6 hai vdn dé€ vé hi¢u qua hoat dong cla cac giao dich cdn phai
dé cap dén:

1. Ta muén c6é dugc mot hiéu ning t6i wu, nghia 14 kha nang
hoan tdt giao dich nhanh nhdt d&i véi mat té hop cic giao dich di cho.

2. Ta mudn cho mot giao dich cu thé hoan t4t ma khong ¢6 nhiéu
cham 1ré,

Poi khi (1) va (2) khong tuong thich véi nhau, va cé nhiéu tinh
hudng khong ¢é ngudi sir dung nao dang dgi giao dich két thic, vi thé
(2) khéng quan trong. Ciing ¢6 thé ¢ finh hudng & d6 (1) khong con la
van dé t6i quan trong bdi vi kha ning tinh toin qud du cho céc giao dich
can duge xir 1y.

Chon lya nghi thite va bo x&p lich anh hudng dén (1) ¢6 nhiéu
cdch, tuy nhién ching ta cdn trdnh huy bo cdc giao dich cing nhiéu
cang t6t, dac biét bang cdch sir dung mot nghi thic va bo x€p lich tranh
khod gai, hay chon tinh don gian cla bd x&p lich tiét kiem duge nhiéu
th&i gian quan 1y cdc khod hon thdi gian tdn kém khi phai gidi quyét
van dé khod gai?.

Ching ta s€ phah loai cdc nghi thirc sau

1. Kiéu tich cyc (aggressive), nghia l1a ching ta c¢6 ging tién
hanh cang nhanh cang t6t, du réng c6 thé dan dén tinh huéng ching
phai huy bé.

2. Kiéu bdo toan (conservative), nghia 1a nghi thic tranh thuc
hién ngay tlr ddu giao dich néu né khong bao dam ring giao dich cé thé
hoan tat.
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6.8.LNGHI THUC BAO TOAN

Phién ban bdo toan ciia khod hai pha nghiém ngdt 1a budc maoi
giao dich T, phdi dua ra tdt ¢d yéu cdu vé khod sé cdn dung ngay tw hic
bdt ddu giao dich. B6 x€p lich s& trao céc khod va cho phép T, tién hanh
né€u tdt ca cdc khod déu di sdn sang. Néu mot hodc nhi¢u khod khong
san sang, T; duge dat vao mot hang doi.

Lugc d6 nay rd rang tranh duge khod gai do tranh chép cdc khoa.

D¢ ngin khod song bo xép lich khong thé cho phép meot giao
dich trong hang dgi dang dgi mot trong nhimg khod ma T can. Hon nita,
mot khi giao dich duge dua vao hang doi, né khong thé tién hanh, ngay cd
khi tat ca cdc khod clia né yéu cau déu sin sang, néu c6 mot giao dich khac

ding trude né trong hang ciing yéu cdu mot trong cac khod clia nd.

Thidu 6.16:

Gia sir c6 mot chudi cdc giao dich

Uy, V., U, V,, U,

Véi dic tinh 12 méi U, khod muc A, cdn mébi V, khod B va C.
Cung gia sl rang mot giao dich T, duge khéi ddu ngay sau U; v T, cdn
khod A vi B. Nhu vay T, phai doi khod trén.A va T, dugc dat vio trong
hang doi. Tuy nhién, trude khi U, két thic, V, lai bat ddu va duge trao
cdc khod B va C. Do vay khi U, két thic né gidi phéng khod A nhung
bay gio B lai khong sdn sang, va T, khong thé tign hanh duoc. Trude khi
V, ket thiic, U, lai bat ddu, né lai ngan T, ti€n hanh khi V, giai phéng
khod B. Theo cdch nay, T, c6 thé phai doi mai.
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Tuy nhién, theo chién lugc ngan chan khod séng dugc mo ta ¢
irén, bo x&p lich s& khong trao khoi B cho V|, boi vi T, dang doi trong
hang doi va T, cdn B. Vi vday hanh dong diing clha bo x€p lich khi V|
yéu cdu khod 14 dat V, vio hang doi sau T|. Do d6 khi U, ket thiic, ca
hai khod A va B déu sin sang va dugc trao cho T, . Khi T, két thic, nd
tra Iai khéa B va dugc trao lai cho V, cing véi khod C ma ching ta gid

sir ring vén con.

Dinh ly 6.6.
Néu chiing ta dung mot nghi thic trong dé tat cd cdc khod duge nhan
ngay tir lic bat ddu giao dich, va ching ta sir dung mot bg x€p lich aé
cho phép mot giao dich T (c6 thé & trong hang dgi hodc khong) nhén
céc khod theo yéu ciu néu va chi néu:

1. T4t ca cdc khod déu sin sang, va

2. Khong ¢é giao dich ndo & trude T trong hang doi can mot
trong nhitng khoa ma T yéu cau.

Khi d6 cdc khod séng vi khod gai khong thé xdy ra.

Chiing minh: Céc khod gai khong thé xay ra 1a hé qua tryc ti€p cha (1);
khong cé mot giao dich nao gitr mot khod nhung lai dang phai dgi mot
khod khic.

Dé chitng to ring khong cé khod song ndo xdy ra, gid sit ring giao
dich T duoc dat vao trong hang dgi. Lic nay, chi c6 mdt s¢ hiru han céc
giao dich & phia trude T, goi cdc giao dich do 1a Uy,..., U,. Cic khod
dugc yeu cdu bdi giao dich ddu tien trong s¢ nay la U, s& dugc giai
phéng trong mot khoang thdi gian hitu han, va khéng c6 khod nao trong

ching duge trao cho mot giao dich khdc. Vi vay U, s& bit ddu sau mot
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khodng th&i gian hiru han va sé duge 1dy ra khoi hang dgi. Ching ta cé
thé 1ap luan tuong tu cho U,,...,U,. Vi viy cudi cing T s& dén duge vi
tri ddu hang dgi, va né s& duoge trao cdc khod theo yéu cdu sau mot
khoang thoi gian hitu han nio dé. Do dé kho4 séng khong xdy ra.
Cén luu ¥ ring nghi thic bio toan cé vé hap dan, nhung ching van gay
ra hai tr& ngai:

I. Cdc giao dich c6 thé bi cham tré mot cdch khong cdn thiét, boi
vi chiing ¢6 thé cn mo6t khod ma mii vé sau mdi dugc st dung nhung
lai phai yéu cdu ngay tir khi bit ddu. Néu khod dé chua sin sang, giao
dich khong thé bat ddu, du ring né ¢6 thé thuc hién mot s6 budc ma
chua cdn dén khod nay.

2. Cac giao dich phai khod t4t ca cdc muc ching cdn thao tdc du
rang ching c6 thé phai [Am mot s& phép tinh dé xdc dinh xem chiing c6

thue sy cdn dén myc d6 hay khong.

Thidu 6.17:

Trong hinh 6.17 ta ¢6 mét cau van tin SQL tim mot khdch hang da
dat pho mat (Brie). Gia str ring cdc muc 13 cdc khai, méi muc chita mot
s6 bo tit mot trong cdc quan hé ORDERS hoac INCLUDES, hoic ti
thanh phén ca mét cdu triic chi muc. Ching ta cling gia sir ring c6 mot
chi muc thit cdp trén ITEM cha INCLUDES va chi muc chinh trén Q#
cua ORDERS (c6 thé ¢6 nhitng chi muc khdc nita).

Cédch hiéu qua nhat dé tra 18 cau van tin nay la sir dung chi muc
ITEM, khod doc cdc khéi cdn dé tim c4c bo cia INCLUDES c6 "Brie"
trong thanh phidn ITEM. Sau d6 véi tap cdc ma s6 don dat hang c6 chira
Brie, chiing ta sir dung chi muc O# trén  ORDERS dé tim cdc bd cho
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cdc don dat hang nay, réi lai khod cdc khoi chi muc va ciac khdi cla
quan hé ORDERS.
SELECT CUST
FROM ORDERS, INCLUDES
WHERE ORDERS. O# = INCLUDES.O#
AND ITEM = "Brie";
Hinh 6.17 Tim khédch hang dat Brie

Né&u ngay tir ddu di phdi khod mdi khéi c6 thé s& ding dén trong khi
thuc hién cau van tin cfia hinh 6.17, ching ta phadi yéu cdu mot khod
chot cho khéi clia hai quan hé va hai chi myc.

Uu diém khi gidi han s6 lugng cdc khéi cdn phai khod 12 ching
ta c6 thé cho phép cdc thao tic cip nhat, chén, va xod ti€n hanh song
song v&i quéd trinh van tin. Hon nira, bing cdch 1ay cdc khod khi cén,
cau védn tin vin duge phép tién hél{h ngay ca khi mét by cia ORDERS
ma ta cin dang duge ghi trong thoi gian ching ta truy xufit quan hé
INCLUDES.

6.8.2.NGHI THUC TICH CUC

Hinh thiic tich cyc nhat ctia khod hai pha 1a chi yéu cdu khod
trén mot muce ngay truwdc khi doc hodc ghi muc ndy. Néu mét muc dugc
ghi sau khi doc, khod doc duoc 13y trude, 161 duge nang cap thanh khod
ghi khi cdn. D nhién céc khod chi c6 thé dugc giai phdng sau khi tdt cd
céc khod di duoc lay, néu khong chiing ta da virgt ra khoi pham vi cla

kho4 hai pha, vi ¢6 thé xdy ra cdc hanh dong bét kha tudn tr. Cling vay,
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cdc khda vin phai duoc giai phéng & cusi giao dich néu ching ta mudn
tuan theo nghi thifc nghiém ngat.

Tuy nhién, hanh vi tich cuc nay c6 thé dan dén céc khod gai. Kha
nang cdc khod duge nang cdp tir doc lén ghi 1am tang kha niang gay
khod gai. Ching han, mdi giao dich T, va T, déu giit mot khod doc trén
A va khong thé ti€n hanh ma khong nang c4p ching thanh khod ghi bai
vi méi giao dich déu mudn ghi gi4 tri méi vio A. D6 1a khoi gai, T,
hodc T, phai bi huy bo va thuc hién lai.

Chiing ta ¢ thé trénh dugc khod gai bing cich x€p thy tu cdc

muc va yéu cau cdc giao dich khéa cdc muc theo diing thi tr do.
6.9. KHOI PHUC SAU SU CO

Trong phédn 6.7 ta dd xem xét nhiing diéu can phai thuc hién dé
xir ly cdc giao dich don doc gap su c6. Bay gidy ta xét nhitng truong hop
phirc tap hon cia cdc su c6 phidn mém va phin cing. Nhiing su ¢ nhu
the¢ ¢6 hai mitc do6 nghiém trong, phu thudc vao dir li¢u nao bi mat. B
nhé (memory) c6 thé phan chia thanh bd nhd khong tw duy tri
(volatilestorage), trén d6 dit li¢u dang luu s& bi m4t khi cé sir ¢8, ching
han nhu khi bi mat dién, va bg nho 6n dinh (stablestorage), trén do di
liéu vin con ton tai trir nhimg trudng hop dic biét . Bo nhé 1a nhiing thi
du v& bo nho khong tie duy tri, con dia va bang tir [a bo nhé 6n dinh.
Trong nhiing phan sau, chiing ta s& sit dung thuat ngit "b6 nhd thir cap”
(secondary memory) dong nghia v&i "bo nhG 6n dinh” va "bo nhd

chinh" (main memory) dugc ding cho "bo nhd khong ty duy tri”.

26. NMCS-A
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Ching ta s& xem viéc mét dir lieu trén bo nhé chinh 12 su c6 A¢
thdng (system failure), cdon viée hu hai thiét bi luu triY thir cdp la su co
vdt liéu (media failure).

Mot CSDL khong tam mat dit liéu khi ¢é sur c8 (hé thong hodc

vat lieu) x4y ra goi 1 thich img dugc d6i véi loai su c6 dé.
6.9.1. NHAT KY

Nhat ky (log hay Journal) 1a cong cu théong dung nhat dung dé
chong lai tinh trang bi mat dit liéu khi x4y ra su c6 hé thong. Nhdr ky la
ban ghi chép cdc thay ddi duge thyc hién tréen CSDL va tinh trang clia
mdi giao dich. Ngh’ié la cdc su kién sau diy duge ghi ndi dudi vao cubi
nhat ky:

1. Khi giao dich T bét ddu, ching ta cdn ghi mdu tin (T, begin)

2. Khi giao dich T yéu cdu ghi mot gid tri méi v vao muc A,
ching ta ghi néi dudi vao nhat ky mau tin (T, A, v). Néu c6 kha ning
giao dich nay bi huy bd thi miu tin ndy cling chia gid tri ci cha A,
Ciing vy néu muc A la mot d6i tugng c6 kich thude 16n, ching ta nén
dé€ v duéi dang “mi” ndo d6 thay cho ddi trong A toan bd gid tri mdi
cua A.

3. Néu giao dich T uy théc, ching ta ghi (T, commit)

4. Néu giao dich T bi huy bo, chiing ta ghi (T, abort)

Thi du 6.18:
Pay 1a mot thi du vé céch st dung nhat ky dé xir 1§ nhitng giao

dich bi huy bd nhung né ciing minh hoa nhiéu van dé vé nhat ky va su

26. NMCS-B
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¢6 hé thong. Gid st thuc hién 14 budc clia hinh 6.16, sau d6 T, bi huy
bé. Boi vi mot hé théng cho phép ding lich biéu ctia hinh 6.16 5 rang
khong sit dung nghi thitc khoa hai pha nghiém ngat, ching ta phai cho
phép thyc hién cudn nguge cdc giao dich. Vi thé, khi chiing ta ghi gia
tri m&i v cho muc A c6 gid tri cii u, chiing ta ghi méu tin (T, A, u, v).
De c6 thé tinh duge cic gid tri thuc sy, ching ta gia sit ring gid tri ban
dau cia muc A 12 10 trong lich biéu hinh 6.16.

Hinh 6.18 trinh bay cidc miu tin duge ghi viio nhat ky va chi ra
céc budc ghi chép cic khodn nhdt ky (log entry). Nhu chiing ta s& thay,
diéu quan trong 14 cdc khodn nhat ky phai duoc ghi trude khi hanh dong

ma né mo ta thyc sy xay ra trong CSDL.

Budc Khoang nhat ky
Trudge buse (1) (T,, begin)
(4) (T,, A, 10,9)
Trude bude (7) (T,, begin)
(11) (T,, A, 9, 18)
(12) (T,, commit)
Sau budc (14) (T,, abort)

Hinh 6.18 Cic khodn nhat ky cha hinh 6.16

Thi du 6.18 di dua ra cach sit dung nhat ky dé khoi phuc lai sau
sy ¢6 ma ching ta di gia sir 12 xdy ra sau budc (14) cha hinh 6.16. N6
cing dva ra mot s6 van dé s& ndy sinh khi ching ta khéng sit dung khod
hai pha nghiém ngat. Tru6c tién ching ta kiém tra nhat ky va phat hién
ra rang T, dd bi huy bd, va vi vay ching ta phii cuon nguoc CSDL vé
tinh trang truée khi T, bit ddu. Ching ta khong gap khé khan khi tim
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miu tin (T,, begin) nhd quét ngugc lai tir cudi nhat ky. Ching ta ciing
¢6 thé tim ra miu tin (T,, A; 10, 9) vA phéat hién ra ring 10 1A gid tri
phai duge hoi phuc lai cho A.

Diéu khéng hién nhién 1a T, phai duge thuc hién lai. DU rd rang
1a T, ghi A, nhat ky khong ghi nhan réng T, doc A khi T, ghi A. Vi
viy, né€u chiing ta mudn gidi quyét van dé cudn nguge, thi can phai ghi
nhan trong nhat ky cdc hanh dong doc ciing nhu cac hanh dong ghi. Va
bay gidy chiing ta phéi thuc hién lai T, v6i gid tri cia A 1a 10 & vi tri cua
gid tri 9 di dung trude d6. Tuy nhién, du c6 méu tin (T,, begin) trong
nhat ky, va T, ¢6 thé 13 ddu nhan dang duy nhit cho giao dich dé, ta
ciing khong biét chinh xédc phén chuong trinh nao T, biéu dién. Vi vay
néu dinh thuc hién T,, ching ta cdn phdi c6 mot ddu biéu thi tha tuc
dung dé thuc hién T,. Hon nita, ching ta cdn gi& phin chuong trinh dé6
v6 han dinh, b&i vi khong ¢6 gidi han vé thdi gian giifa ldc thuc hién
mot giao dich va hic phdt hién ra rang né c¢6 mit trong mot qua trinh

cudn nguoc.

6.9.2. NGHI THUC THICH UNG

Sau day chiing ta néu mot phuong phédp don gian, ban vé mot nghi
thic thich ing dwoc ngay ca khi c6 sy c6 lién hé thong. C6 nhiéu
phuong phdp khic nhau dang dugc sut dung, nhung day c6 1€ 1a mot
phuong phap dé hidu, dé cai dat va don gian nhit. Nghi thdc nay duoc
g0i ta nghi thirc 1di thuc hién (redo protocol).

Nghi thitc tai thyc hién 13 mét dang tinh chinh clia khod chét hai
pha nghiém ngat. Khi dat dén diém uy théc cla mot giao dich T, nhitng
diéu sau day phdi xdy ra theo dung thi t.L.r:
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I. Doi véi mdi muc A c6 mot gid trj méi v duge ghi bai giao
dich T, ching ta ghi n&i dudi mau tin (T,.A, v) vao nhat kv,

2. Ghi n6i dudi (T, commit) vio nhat ky.

3. Ghi vao bd nhé thit cap cdc khéi & cudi nhat ky nhung chua
dugc ghi vao do. O diém nay, T goi 1a dd uy thdc (committed).

4. D6i v6i mdi muc A, ghi gid tri méi v vao vi trf clia A trong
CSDL. Thao tdc ghi nay c6 thé thuc hién bing cdch dua khéi chita A
vao bo nhd chinh va cap nhét né § day. Ching ta c6 thé ghi khéi clia A
trd lai vao trong bo nhd thit cdp ngay sau do.

Thidu6.19:
Trong hinh 6.19 ching ta ¢6 mot giao dich T tuan theo nghi thitc
tdi thyc hi¢n, va bén canh T chiing ta ¢6 cdc muc nhat ky tuong tng.

Diém uy thdc dat duoc giita bude (3) va (4).

H (T, begin)
(2) LOCK A

(3) LOCK B

4) (T, A, v)
(5) (T, B, u)
(6) (T, commit)
(7 WRITE A

(8) WRITE B

(9) UNLOCK A

(10) UNLOCK B

Hinh 6.19 Giao dich tuan theo nghi thitc tdi thuc hién
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Gia sir ring t4t ca cdc phép tinh trong viing lam viéc duge thuc
hién gitta budc (3)va (4). Nhat ky duge ghi vao bd nhé tha clp gita céc
budc (6) va (7).

6.9.3, THUAT TOAN KHOI PHUC "TAI THUC HIEN"

Khi mot sy c& hé thdng xdy ra, ching ta thyc hién moét rhudt
todn khoi phyc (recovery algorithm) dé kiém tra nhat ky va hoan tra lai
CSDL vé mét trang thdi nhdt qudn. Dong thoi he théng ciing cén phai
gidi phong céc khod da bi gilr tai thoi di€m xdy ra su ¢, bdi vi giao
dich da giit ching sé duge thuc hién lai va xin lai cdc khoa nay, hoac
giao dich da uy thac nhung chua gii phdng chiing. Trong truong hgp
sau, giao dich s& khong duge tai hoat dong, va vi vdy khong c6 co hoi
d€ tu giai phdng céc khod.

Néu cdc giao dich tuan theo nghi thitc tdi thuc hién, ching ta c6
thé sira chita CSDL béng thuat todn tai thuc hién don gian sau day:

Ching ta bit ddu kiém tra nhat ky tir miu mdi nhét tro nguoc lai,
va xdc dinh xem nhitng giao dich T nao cé mau tin nhat ky (T, commit).
D6i v6i mdi giao dich T nhu thé, ching ta kiém tra mdi mau tin (T, A,
v) va ghi gid tri v cla muc A vao CSDL dang tén tai trong b0 nhd thit
cép. Chii ¥ ring v c6 thé da 12 gid tri cha A lic d6, bdi vi hoat dong clia
T c¢6 thé di tién hanh céc thay ddi va da duge ghi vao bd nhd thit cdp.

Céc giao dich chua ghi mu tin commit vao nhat k¥, hodc da ghi
méu tin abort s& bi thuat toan “tai thuc hién" bo qua; vi ta c6 cdc mu
tin (T, begin) trong nhat ky, cﬁl’mg ta c6 thé biét rang giao dich T khong
hoan t&t néu ching ta khéng tim thdy (T, commit), hodc ta tim thdy



Chuong 6. Quan 1y giao dich va diéu khién dong thoi phan tan 407

(T,Abort). Mot khi xdc dinh nhilng giao dich ndo da uy théc, ching ta
c6 thé quét qua nhat ky theo huéng t6i trudc. Mébi khi chiing ta doc dugc
mot mau tin (T, A, v) trong d6 T 12 mot giao dich di uy thic, chiing ta
ghi v vdo muc A. Chi y ring khéng ¢ cach nao dé tir nhat kS? ching ta
bi€t duge ban sao cha A trong CSDL dd duge cap nhat theo miu tin nhét
ky nay hay chua. C6 thé la:

1. Su 8 di xay ra ngay sau khi mau tin (T, commit) dugc dat
vao trong nhat ky ma khong di thdi gian dé cap nhat ban sao cla A
trong bo nhé chinh, hoac

2. Bén sao chia A trong bo nhé chinh duge cap nhat, nhung sir ¢6
xay ra trudc khi khdi dang chita A duge ghi vao bd nhé thit cap.

6.9.4.BA0O VE DU LIEU DO SU CO VAT LIEU

Nhimng sy c& vat liéu, trong d6 chinh CSDL 6n dinh bi huy hoai.
Sur ¢6 vt liéu c6 thé xdy ra do"va ddu doc” clia mot dia, hodc hoa hoan
hay do tdc dong cia mot nam cham cuc 16n...; su tiéu huy vii khi hat
nhan hang loat cling gay ra nhiing tén thdt vé sy c¢§ vat liéu. RS rang
chiing ta kh6éng thé ngan duoc hau qua mat dir liéu trong tdt ca nhiing
finh huéng nhu vay, nhung chiing ta c6 thé lam cho hé théng duva ra
thong bao khi sip ¢ s ¢6,

Trong nhiéu hé th6ng m4y tinh, phuong phédp chinh dé ngan chin
tinh trang mdt dir liéu do su ¢& vat liéu ta chép du phong theo ding dinh
k. Ching han vao mdi budi t6i, mbi tap tin cé thay déi ké tir lan sao
chép du phdng cudi ciing s& duge sao chép du phong lai. Néu mot tap
tin bi thay d6i trong qud trinh chép du phong, ¢6 thé né khong dugce ghi
nhan, va khong ai quan tdm dén diéu d6 ngoai trir chi nhan coa tép tin
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do. Hanh déng thi€u chu d4o nay 14 chip nhan duge déi vSi mot s6 hé
théng CSDL nhung ciing ¢6 mot s6 ing dung CSDL quan trong ma
trong do6 ching ta phai ldm cho xdc xuit bi mét dir liéu do su c6 vat lién
cang thap cang t6t; hé thdng ngan hang va hé théng dit ché 1i hai thi du
thudc loai nay.

Cdc cong cu chi yéu dé dam bao tinh thich ting duoc khi cé sy
c8 moi trudng 14 tao ra lién tuc mot ban sao luu cho toan bo CSDL. Néu
chiing ta giit ban sao luu trén mot tap dia riéng, khong phai 1a tap dia
chung ta dung cho CSDL thuc su, va ching ta gitr ca hai tap dia dd xa
dé ching khong thé bi huy ciing lic, thi chiing ta di ¢6 mot bién phap
bdo vé tuyét vdi chéng lai tinh trang mit dir lieu, Chiing ta ¢é thé sia
déi k¥ thuat ghi nhat ky va danh dau diém kiém tra sao cho phﬂ'hqp Vi
viéc tao moét ban sao luu cho CSDL bang cdc nhan xét sau:

1. Ban than nhat ky ciing phai duge nhan ban. Khi chiing ta ghi
mot khéi cia nhit ky vio bd nhd thit cdp, ching ta ciing phai sao chép
khoi nhat ky dé vao ban luu. Néu mot sy ¢6 vat liéu xay ra giita nhitng
1dn thyc hién hai ban sao thi mot phan nhat ky cé thé hodc khong thé
héi phuc duge, tuy thude vao thiét bi lvu ban sao nao bi hu. Giao dich
ma thap tdc uy thdc cia n6 lam cho h¢ thong phai ghi nhat ky vao bo
nh¢ thit cap ¢6 thé khong xuit hién nhu da uy thdc, nhung dé 1a trudng
hgp x&u nhat cé thé xay ra. Trong qud trinh khoi phuc, ching ta théng
bdo rang giao dich di bi that lac bdi vi ching ta tim thay miu tin begin
trong mot nhat ky.

2. Khi danh ddu diém kiém tra, ching ta phai bao dam ring cic
kh6i da duge stra déi tir diém kiém tra cudi ciing da dugce chép vao ban
luu. Nhitng khéi nay bao gdm nhitng khéi dang ndm trong bo nhd chinh
tai thoi di€m bt ddu ddnh ddu diém kiém tra, va vi th€ 12 nhimg Khéi sé
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durge sao chép vao CSDL trong bo nhd thit cip trong khi ddnh d#u didm
ki€m tra. Déng thoi trong ban luu ciing phai chita cc khéi da dugce ghi
trude kia vao trong bd nhd thit cap cia CSDL trong qua trinh hoat dong
binh thudng ctia bo quan 1§ phan trang. Nhitng muc ¢6 cic gid tri duoc
ghi it nhat mot 14n thi bang cdch kiém tra nhat ky k€ tir diém kiém tra

cudi ciing, ching ta ¢6 thé tim ra nhitng khéi cho cic muc d6.

6.10. PIEU KHIEN HOAT PONG PONG THOI BANG NHAN
THGOI GIAN

Trong nhiing phin trude da gia st ring cdch duy nh4t dé bdo diam
dugc tinh kha tudn tu cua cdc giao dich 12 duy tri va gdn cdc khod trén
cac myc. Tuy nhién, ciing c6 nhitng phuong phép khéc dé dat dugc tinh
kha tudn tyr. Ching han, dé cho bo xép lich xdy dung mot dé thi twong
tranh duya trén tat cd thao tic doc va ghi di trao cho céc giao dich dang
hoat dong va chi cho phép mot truy xudt duoc thuc hién néu né khéng
tao ra mot chu trinh trong d6 thi dé. 8 day ching ta s& néu mot cach
li€p cén khdc dd duge ding trong thuc hanh, va né thich hop véi kiéu
khoa chét tich cue,

Y tuéng cha phuong phip nay 12 gan cho méi giao dich mot
nhdn thoi gian (timestamp) cho biét thoi di€m bit ddu cha giao dich.
Chéng han méi khi mot giao dich bat ddu, hé théng s& goi bd x&p lich
va giao dich s& dugc trao cho mot nhin thdi gian, hoic gia bo xép lich
s€ trao nhan thdi gian khi 1an ddu tién giao dich yéu cdu truy xudt mot

muc nio dé ciia CSDL.
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V@i phuong phap ddn nhan thoi gian, thit ty tuan t tvong duong
don gian chi 12 thit tu nhin thoi gian cha cdc giao dich. Hai cdch ti€p
can khoé va nhan thdi gian ¢6 dic diém khdc nhau: mot lich biéu ¢6 thé
tyong duong véi mot lich biéu tudn ty theo khod nhung ¢6 thé khong
tuong duong v6i lich biéu tudn tu theo nhin thai gian, hodc nguge lai.

Thi du sau s& minh hoa diéu nay.

Thi du 6.20:

Xét cdc giao dich clia hinh 6.20. Bdi vi T, bdt ddu trude T, thit tu
tudn tu theo nhan thdi gian 12 T,, T,. Ngugc lai, n€u khod chét duge
diing dé tudn tu hod nhitng giao dich nay thi rd rang, T, nhan m¢t khod
tirén C trude khi T, nhan. Vi vay T, dat diém khod & truée budc (3),
trong khi T, khong thé dat dén diém nay cho dé&n sau bude (3). Dicu nay
ching t6 ring néu phuong phdp khod chot duge dung, thi ty tan ty
tvong duong 1a T,, T,. N6i mot céch khéc, n€u ching ta dung phuong
phép khod hai pha, lich biéu trong hinh 6.20 12 mot lich bidu kha hiu,
nhung néu ching ta ding nhin thai gian dé diéu khién cdc hoat dong
déng thdi, ching ta khong thé cho phép mot chudi cdc sy kién nhu the

Xay ra.
(1) READ B
(2) READ A
(3) WRITE C
(4) WRITE C
T, T,

Hinh 6.20 Lich biéu kha tuén tr theo khod, khong phai theo nhan thi gian
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Nguoge lai, hay xét lich biéu cla hinh 6.21, Ching ta ¢6 thé néi
rang T, khong dat d&n diém kho4 cho dén sau bude (7) bdi vi T, di cé
mot khod trén B, va nhu the T, khong thé cé khod B cho dén lic d6. Tuy
nhién T, d4 két thiic ké tit budc (6), va vi thé dat duge diém khod clia né
truGe T,. Vi vay trong lich biéu tudn tuy dya tren khoa, T, di trudc T,.
Nhumg 15 rang la trong lich biéu dua trén nhin thoi gian T, di truée T,.
Thit ty nao la ding? Chi ¢ th ty T,, T, méi c6 thé xudt hién trong mot
lich biéu tudn tv twong duong, bdi vi trong hinh 6.21, T; ghi mot gié tri
A sau khi T, doc A va né€u thi tu tudn tu ¢6 T, true T, thi T, ¢é thé doc
sal gia tri dugc ghi bai T,. Vi th€ hinh 6.21 1a thi du vé mét lich biéu
ching ta cé thé ding nhin thdi gian d€ diéu khién ddng thdi nhung
khong thé dung khod chét.

(1 READ A
(2) READ A
(3) READ D
4 WRITE D
(5) WRITE A
(6) READ C
(7) WRITE B
(3) WRITE B

T, T, T,

Hinh 6.21 Lich biéu kha tuén tu theo nhén thai gian, khéng phai theo khod

Miu chét cia thi du vira néu la khang dinh ring véi hai phuong
phdp khod va phuong phap nhin th&i gian, ching ta khong thé néi loai
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nao la wu viét hon loai nao. Mbi loai cho phép modt s6 lich biéu va cam

mot s khic.
6.10.1. THIET LAP NHAN THOI GIAN

Trong phuong phdp diing nhén thdi gian ching ta c6 thé bdo dam ring
khong ¢6 hai giao dich ldy cling nhin thdi gian, va thit tv tuong d6i clia
nhin thoi gian tuong dng véi thi ty trong dé giao dich bat ddu. Mot
céch ti€p can khdc 1a ding tri s6 clia d6ng hé hé théng tai thdi diém mot
ti€n trinh khéi ddu lam nhén thai gian cda tién trinh.

Né&u c6 nhiéu ti€én trink ¢6 thé gdn nhén thdi gian, chang han do:

1. Hé thoéng CSDL dang chay trén mot mdy ¢6 nhiéu bo xir 1y, va
c6 thé t6n tai nhiéu bo x&p lich, hoic

2. CSDL dugc phan tdn trén nhi€u mdy, nhu sé thao luin trong
phan sau thi ching ta phai chon mot Adu ¢4 (suffix) duy nhat cho mdi
nhin thdi gian duge sinh ra tir bo x{t Iy dé. Ching han, néu khéng cé
hon 256 bo xir 1y, chiing ta c6 thé gdn vao duéi nhin mot chubi § bit dé
nhan dang bd xir 1¥. Chiing ta cling phai sip x&€p dé b6 dém hoic déng
ho duge dung bdi mbi bo xit 1y ludon déng bd; nhung [am thé nao dé
thue hién duge? Diéu nay dugce giai thich trong phin sau.

6.10.2,BA0 PAM TINH KHA TUAN TU BANG NHAN THOI GIAN

Trong luge d6 doc - ghi, ching ta da lién két médi muc trong
CSDL vdi hai thoi diém, théi diém doc (read - time), 1a nhan thoi gian
cao nhat cé dugec do mét giao dich da doc muc d6, va thoi diém ghi

(write - time), 12 nhdn thoi gian cao nhit do moét giao dich d3 ghi muc
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d6. Bang céch thuc hién nhu thé, ching ta ¢6 thé cho rang mbi giao dich
“s€ thuc hién ngay 14p tuc, tai thdi diém duge chi ra bang nhén thoi gian.

Ching ta st dyng nhidn thoi gian di kém véi giao dich, va cic
thdi diém doc- ghi cdc muc dé kiém tra xem nhitng tinh huéng no
khong thé xay ra duoc.

1. Khong thé xdy ra trudng hgp mot giao dich doc duoc gid tri
ciia moi muc néu gid trj d6 chwa duge ghi cho dén sau lic thyc hién
giao dich d6. Nghia la, mot giao dich c6 nhin thdi gian t, khong thé doc
mot myc c6 thdi diém ghi 1a t, néu 1, > t,. Néu mot trudng hop nhu thé¢
xay ra thi giao dich ¢6 nhan thoi gian t, phai bj huy bo va duge khoi
dong lai véi mot nhin thot gian méi.

2. Khong thé xay ra trudng hop giao dich ghi mét muc néu gid
tri ¢l ca myc d6 duge doc tai mot thai diém sau d6. Nghia 1a mot giao
‘dich ¢6 nhén thdj gian t; khong thé ghi mot muc ¢6 thai diém doc t, néu
t, >t,. Glao dich c6 nhén thoi gian t; phai bi huy bo va duge khoi dong
lat voi mét nhan thoi gian méi.

Ching ta c6 quy tic duy tri thit ty bing nhén thdi gian nhu sau:
Gia sir ¢6 mot giao dich ¢6 nhin thdi gian t dang muén thuc hién
thao tic X trén mot muc c6 thai diém doc t, vA thai diém ghi t:

a) Cho thuc hién thao tdc ndy néu X = READ va t >t hoic néu
X =WRITE, t >t va t > t, trong trudng hop trudc, dat thai diém doc 1a
tnéu t >t va trong trudng hop sau, dat thdi diém ghi latnéut>t.

b) Khang thuc hién diéu gi néu X = WRITE vat <t <t,

¢) Huy bo giao dich nay néu X = READ vat < t, hodc

X =WRITEvat<t,.
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Thi du 6.21:

Chiing ta hdy xem lai cdc giao dich cuoa hinh 6.1 dugce trinh bay lai
trong hinh 6.22. véi thoi diém doc (read - time, RT), va thoi diém ghi
{(write - time, WT) cliia muc A dudc chi ra khi né bi thay déi. Gia st T,
duge cho nhin thdi gian 1a 150 va T, 14 160. Ching ta ciing gia st thdi
diém doc va thdi diém ghi clia A ban ddu déu 13 0. Vay A duge cho RT
150 khi T, doc néd va 160 & budc k& ti€p khi T, doc né. Tai bude thit (5)
khi T, doc A, nhidn thoi gian cia T, 1a 160, khong nhé hon RT cla A,
cling 1a 160, cling khong nho hon WT cia A 1a 0. Vay thao tdc ghi nay
dugc phép, va WT cha A duge dit 12 160. Khi T, c6 ging ghi vio A &
bude cudi cung, nhiin thdi gian cha nd 12 150 nho hon RT cha A (160),
vi vay T, bi huy bo, ngin duge két qua bdt thuong cha hinh 6.1.

Mot chudi sy kién tuong tu ciing x4y ra néu nhin thdi gian cla
T, 16n hon T, . Do A6 T, bi huy bo & buéce (3).

Thi du 6.22:

Hinh 6.23 minh hoa ba giao dich, véi cdc nhén thdi gian 1dn lugt 12
200, 150 va 175, hoat tdc trén ba ml;lC A, B, C, v6i thoi diém ghi va doc
déu dugce gia st 1a 0 vio lic khoi ddu. Ba c6t cudi cung chi ra cdc thay
déi doi véi cac thoi di€m ghi va doc clia cdc muc.

Tai bude (6) ¢6 mot thao tac ghi C duge thyc hién. Tuy nhién,
giao dich dang thyc hién thao tdc ghi 12 T, c6 nhén th&i gian 150, va
thdi diém doc cha C 1a 175. Vi thé T, khong thé thuc hién dugc thao
tdc ghi nay va bi huy bo. Sau dé tai budc (7), T, thuc hién ghi A. Bdi vi
T, ¢6 nhan thoi gian 175 16n hon thai diém doc clia A 1a 150. T; khong
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cin phai huy bd. Tuy nhién thoi diém ghi clia A 1a 200, vi thé gid tri clta
A duge T, ghi khong duge dua vao CSDL.

T, T, T,
150 160 RT=0
WT=0
(i) READ A RT=0
(2) READ A RT = 160
(3) Ar=A+1
4) Ar=A+1
(3) WRITE A WT =160
(6) WRITE A
T, bi huy bd

Hinh 6.22 Céc giao dich clia hinh 6.1 sir dung nhin thai gian

T, T, T, A B C
200 150 175 TR=0 RT=0 RT=0
WT=0 WT=0 WT=0
(1) READB RT = 200
(2) READ A RT = 150
(3) READ C RT =75
(4) WRITE B WT =200
(5) WRITE A WT = 200
(6) WRITE C
T, huy bd
N WRITE A

Hinh 6.23 Cdc giao dich duoc diéu khién bing nhin thdi gian
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6.10.3.NHAT KY VA CUON NGUOGC DAY CHUYEN

Trong moi tinh hudng dé giai quyét cdc vadn dé rac réi do su ¢d
~ ching ta phai duy tri mot nhat ky.

Khi cho phép ghi vao CSDL trudc khi giao dich dat dén diém uy
thac, chiing ta thudong gip nhitng van dé ric r6i n€u chdng ta phai khoi
phuc lai do sy ¢d hé thong. Bat ké cong viéc diéu khién dong thoi duoc
duy tri nhd nhan thoi gian, khod hay mdt co ch€ nao khde, ching ta van
can dat cdc mdu tin (T, begin), va (T, commit) hoic (T, abort) hay

(T,A,v), ... vao trong nhat ky cho méi giao dich T.

6.10.4,PIEU KHIEN HOAT PONG PONG THOI THEO NHAN THOI GIAN
NGHIEM NGAT

Khi ding nhin thdi gian, tinh nghiém ngat gy ra mot rac réi
nho. Chiing ta huy bd mot giao dich T néu né ¢d ging ghi mot muc A vi
thay thoi diém doc cha A vugt qud nhin thdi gian cia T. Vi vay thao tic
ki€m tra nhan thoi gian phai dugc thuc hién trude diém vy thic.

Chang han, gia st ring T c¢6 nhan thdi gian 1a'100, va T quyét
dinh ghi vao A, N6 phdi kiém tra dé bdo dam thoi diém doc cla A nho
hon 100, va ciing phai thay thdi diém ghi clia A bang 100; néu né khong
thay déi thai diém ghi clia A vao liic nay, mot giao dich khdc, gia sir ¢
nhin thdi gian 12 110, ¢ thé doc A gilta lic nay va thdi diém T dat
diém uy thdc. Trong trudng hop do, ta sé phai kiém tra lai thai diém doc
clia A (bay gid 1a 110) va phai huy bo sau khi T da dat dén diém uy thic

ron,
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Tuy nhién bay gid chiing ta lai gap mét tinh hudng trong d6 T da
‘thay d6i thoi diém ghi ciia A, nhung thuc su chua ghi vdo CSDL gi4 trj
duge xem la da ghi vao lic d6; T thye sy khong thé ghi gid tri nay, béi
vi T van c¢6 thé bi huy bo, va chiing ta muén tranh tinh trang cudn nguoc
day chuyén. Diéu duy nhat ching ta ¢6 thé thuc hién 13 cho giao dich T
mot Khoa trén A, va cho A giit tir.ll]c T thay déi thoi diém ghi coa A dén
lic T cung cap gid tri tuong ing. Néu T phai huy bd trong khoang thoi
gian nay, khod phai dugc giai phong va thai diém ghi cha A duge hoi
phuc lai .

C6 hai cdch ti€p can khdc nhau nhim thuc hién viéc kiém tra khi
mot giao dich T doc hay ghi mot muc A:

I. Kiém tra thoi diém ghi cta A lic T doc A, vi kidm tra thoi
di¢m doc ca A ldc T ghi gid tri ciia A vio viing 1am viec, hoic

2. Ki€m tra thoi diém doc clia A (n€u T di ghi A) va thoi diém
ghi cta A (n€u T dd doc A) lGc T uy théc.

Trong méi truong hop, khi ghi A, chiing ta phai duy tri mét khod
trén A tir lic kiém tra dén lic gid tri duoc ghi. Tuy nhién theo cich (1),
cdc khod dugc gilt trong mot thoi gian dai, trong khi theo cich (2), cic
khod dugc giif trong mot thoi gian ngdn, di dé cde muc khic dugc ghi
bai T ciing dwoc ki€m tra vé thdi diém doc clia chiing. Nguoc lai, chién
luge (2), thudng duge goi la diéu khién déng thoi luc quan (optimistic
concurrency control), kiém tra nhin thoi gian tré hon (i), va vi thé sé
phai huy bé nhiéu giao dich hon (1).

Tém lai, cdc budc dé uy thdc mot giao dich theo chién luge lac
quan, la muc (2) & trén, dugc thue hién nhu sau.

i) Khi mot giao dich T két thic cong viéc tinh todn, ching ta

kiém tra thoi diém doc clia tdt ca cdc muc ma T muon ghi vio CSDL;

27 NMCS-A



418 NHAP MON CO SG DU LIEU PHAN TAN

cdc khod duge ldy trén tdt ca cdc muc ndy. Néu ¢ mot muc ¢é thoi
diém doc tré hon nhédn thoi gian cia T, ching ta budc phai huy bo T.
Chiing ta ciing cdn kiém tra thoi diém ghi cla cic muc ducc T doc, va
néu c6 thoi diém ndo qua tré thi hay huy bd T. Nguge lai T da dat dén
diém uy thac.

ii) Ghi cac gia tri ciia T vao trong nhat ky.

i11) Ghi ndéi dudt mot mau tin commit cho T vao nhat ky va chép
phan cudi cua nhat k¥ vao bo nhd thi cdp.

iv) Ghi cic gia tri cta T vao CSDL.

v) Giai phong cdc khod di 1ay & bude (1).

Né&u ching ta ding chi€n luge (1) thi khdc biét duy nhat 1a budc
(i) khéng dugc thuc hién.

6.10.5.CACH TIEP CAN PA PHIEN BAN

Mdi lan mot muc duge ghi, chiing ta tao ra mot phién ban mdi
va gan cho n6 thdi diém ghi bang vdi nhin thai gian cha giao dich dang
ghi. Khi mot giao dich v&i nhdn thai gian t mudn doc mot muc A, nd
tim phién ban cla A c¢6 thdi diém ghi cao nhat khong vugt qua t va doc
phién ban nay.

Diéu duy nhat gay ric rot 12 néu mot giao dich T véi nhan thoi
gian t mudn ghi A, va chiing ta thdy ¢6 mdt phién ban A, cuia A c6 thdi
diém ghi nho hon t va thdi diém doc 16n hon t. Boi vi giao dich di doc
A, c6 nhin thai gian 16n hon t, do vay di doc gid tri duge ghi bdi T véi
nhin thdi gian t chit khéng phai phién bidn c@ hon. Cach duy nhat dé
hiéu chinh vin dé nay 1a huy bo T.

27. NMCS-B
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Thi du 6.23:

Goi A 12 phién bén clia A tén tai trude khi T, va T, chay. Tai céc
bu6c (1) va (2) (xem hinh 6.22), thoi diém doc cha A dau tién dugc tang
Ién 150, r6i 160. Tai budc (5), T, ghi mot phién ban mdi cha A, goi né
12 A, véi thoi diém ghi 14 160. Tai budc (6), T, c6 tao ra mot phién ban
mdi clia A, nhung thay ring c6 mot phién ban khac 1a A, v6i theri diém
doc (160) 16n hon nhan thei gian T, (150) va thoi diém ghi (0) nhd hon
nhén thoi gian cia T,.V1 vay T, vin bi huy bs.

Thi du 6.24:

Xét lich biéu cha hinh 6.24. Hai giao dich, T, c6 nhan thdi gian 100,
T, c6 nhén thoi gian 200 truy xuit cdc muc A va B, Cic phién ban khéi dau
cha cdc muc ndy 14 A, vl By va chiing ta gia sir ring chiing c6 cic thoi diém
doc va ghi 0. T, tao ra mot phién ban mdi ctia B c6 thdi diém ghi 1a 200 va
T, tao ra mot phién ban méi cha A ¢6 thdi diém ghi 1a 100; ching ta goi
ching tuong ing 1a A, va B,. Uu diém cha da phién bin duoc thay & budc
(4), khi T, doc B. B&i vi T, c6 nhan thdi gian 14 100, né cdn biét gid trj coa B
da c6 hic d6. Du rang T, ghi B tai bude (3), gi tri B, dd ton tai tit thdi diém
0 dén 199 vén con sin sang cho T,, va gid tri nay 13 gia tri duoc bo x€p lich
tra vé cho T,.

T, T, A, A, B, . B
100 200 RT = 0 RT =0
WT =0 WT = 0
() READA RT = 100
) READA  RT =200
3) WRITE B WT= 200
(4)  READB T= 100
(5)  WRITEA WT = 100

Hinh 6.24 Mot lich biéu da phién ban
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X&p lich da phién ban la dang diéu khién déng thoi bang nhin
thdi gian bdo toan. Rd rang né tao ra it tinh huéng phdi huy bd hon
nhitng cdch ti€p can khac dd duge nghién ciu trong phan nay, mic db
né tao ra mot s6 tinh hudng phai huy bd ma khod chot hai pha bao toan
khong gay ra (phuong phdp sau khong gay ra bdt ky tinh hudng nao).
Khuyét diém ciia phuong phap x€p lich da phién ban la:

{. Chiing ta ton thém khong gian luvu trir.

2. K¥ thuat truy xudt phiic tap hon so v&i phuong phdp don phién
ban.

3. DBMS phai phdt hién ra khi nao thi moi giao dich dang hoat
dong khong con truy xuidt mét phién ban cii duge nifa, vi vay né ¢d thé
bi xo04.

Chiing ta c6 thé xay dung mot thuat todn dé dat duge (3).
6.11. GIAO DICH PHAN TAN

Mot CSDL phan tin bao gém mot tap cic ndt (node), mi nit
biéu dién cho mot mdy tinh v thiét bi luu trit thit cdp k&m theo. C6 thé
mot s& nit ¢6 thiét bi luu trit nhod hodc khong ¢d, va mdt s8 nit khic chi
12 thiét bi luu trit kém véi khd nang tinh todn 16i thiéu cén thiét cho viéc
luu va truy xudt dif lieu. Mot s6 cap mdy tinh ¢6 thé néi v6i nhau bing
cdc dudmg lién lac (link), cho phép dit lieu hoac thong tin duge gl truc
ti€p tir mdy nay sang mdy khdc theo mét trong hai chiéu,

Can lvu ¥ ring, cdc n6i két gitta cac nut ¢6 thé thong qua dudng day
dien thoai, t6¢ do truyén dir liéu thap hon rdt nhiéu so véi t6c do thuc

hién lénh trong may tinh. Do vay, chdng ta phai giit lién lac & mitc 16i
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thi€u khi thuc hién cdc giao dich, quan 1y cdc kho4 hoic nhan thoi gian,

va thue hién uy thédc giao dich.
6.11.L.TINH THICH UNG CUA CAC MANG

Ching ta muén hé CSDL phan tdn vin tiép tuc hoat dong khi mét
duong lién Idc hay mot ndt b su cd: nghia la hé théng phai c6 kha nang

tu thich tng khi ¢6 si co vé mang.

Mot phuong phdp nhim ting cuong tinh tu thich tng caa he
théng la duy tri nhidu ban sao coa mai muc va cdc ban sao duoc giir &
nhitng vi tri khdc nhau. Khi mot nit N ¢6 chda mot ban sao cla A bj s
6, ching ta ¢é thé (ruy xuat cdc ban sao khdc ciia A & nhitng nit kth
Cuéi ciing khi N duge khoi phuc thi diéu cdn thiét 1a nhitng thay déi cho
A tai nhiig nit khac cong dugce thuc hién tai N. Tat nhién, viéc duy tri

nhiéu ban sao phai tra gtd dat khi khoi phuc sir ¢6.

Mot loai sir ¢§ phic tap hay xay ra khi cdc dudng lien lac bi ct
dut, va vi vay mang sé bi phian lam nhiéu manh khong thé glao tiép
duge véi nhau,

Thi du 6.25:

Su ¢6 cla nit D trong cay cua hinh 6.25 tich cay nay thanh ba phin
1A, B, C}. {E} va {F, G, H}. Su ¢6 trén duong lién lac (B, D) tich cay
thanh hai phan {A, B, C} v {D, E, F, G, H}.
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Hinh 6,25 Mang cay

M4t lién lac trong mang gay nhiéu khé khan cho viée duy tri
hoat dong ctia hé théng CSDL. Van dé 1a, tdt ca cic ban sao cua mot
muc c6 thé & trong mot khéi chia phdn mang bi tich roi, va nhitng khdi
khac khong thé truy xudt dén muc ndy duge. Mot van dé khéc 1a trong
cdc kh6i khdc nhau, nhitng thay déi khdc nhau cé thé€ dugc thuc hign
cho ciing m6t muc, va nhitng thay déi nay cin phai dugc tich hop lai khi
mang da thong sudt trd lai. Vi vay khi thiét k€ mang, ching ta cén tao
ra mot s6 dudng lién lac dii dé mang khong bi gidn doan thudng xuyén.
Chéng han, ndi cic nit theo kiéu vong tron s& gidm bi mat lién lac trong

mang khi c6 sur ¢6 xay ra tai bit k¥ niit ndo hay dudng lién lac nao.
6.11.2, MUC TIN CUC BO VA TOAN CUC

Vé mat logic, trong CSDLPT ¢6 thé xem mot muc nhu dugc ciu
tao bdi nhiéu mdnh (frament) va cdc méanh dugc phan bd vao trong cac
nit. Chéng han:

1. M6t muc ¢ thé cé nhiéu ban sao gidng nhau, mdi ban 1a mot
*manh". Nhim bao dam tinh thich ing, cic ménh dugc luu & nhitng vi

tri khdc nhau.
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2. Mot muc ¢6 thé duge phan chia cuc bo thanh nhiéu manh
rieng biét. Chang han néu coi quan hé ngan hang 1a mot muc thi muc
dé:

ACCOUNTS (NUMBER, BALANCE) dugc tich ngang theo dia
ly, nghia la nhitng bo chia thong tin vé tai khodn (account) & méi chi
nhanh dugce heu tai chi nhanh dé.

3. C6 thé c6 mot 6 hgp cha (1) va (2). Chéng han, cdc ban sao
du phong cia céc tai khoan tai tdt ca cdc chi nhdnh trong mot vung
dugc fure tai van phong clia viing niy, va mot ban sao clia toan bo quan
hé¢ ACCOUNTS dugce luu tai trung tam.

Vi vdy cin nhac lai trong CSDL phan tdn ta phai phan biét mot
muc theo nghia roén cuc (global) hay cuc b¢ (local), d6 1a nhitng ban
sa0 cy the clia mot muc t6n tai trong CSDL. Trong thuc 1€, hanh dong
khod trén mot muc toan cuc A 13 khod trén cdc ban sao cuc bo clia A,
va nhitng hanh ddng khod cue boé cé thé tach ra, cling véi nhiéu hanh
déng cyc bo dan xen. Vi vay chiing ta phai xem xét cdn than vé cich
dich mét hanh dong 14y khod chét toan cyc thanh hanh dong 14y khod
chdt cuc bo sao cho hanh dong trac kho4 chét cuc bo xuat hién nhu mot

hanh dong nguyén 1.

6.11.3, GIAO DICH TOAN CUC, GIAO DICH CUC BO
VA TINH KHA TUAN TU

Giao dich toan cuc ¢ thé duge cdu tao tit nhiéu giao dich con
cyc bo, mdi giao dich thuc hién tai nhiing vi tri khac nhau. Nhiém vu

cia h¢ thong CSDL la phdi bdo ddm cho cic giao dich toan cuc hoat
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dong theo phuong thire kha tudn tu. Khdi niém vé "tinh kha tuan ty"
trong CSDL phan tdn la su khai quat hod tu nhién tir dinh nghia da dva
ra trong phin trude. Mot lich biéu cho cdc giao dich trong CSDL phan
tin 1a kha tudn ty néu tic dung cua né trén cdc muc todn cuc giéng nhu
tic dung khi cdc giao dich duge thuc hién tuan ty, nghia 1a dén phién
ctia minh, mdi giao dich s& thuc hién tit ca cdc giao dich con & tat ca

cdc vi tri trudc khi giao dich ké ti€p bit dau.

Thi du 6.26:

Gia sif giao dich T chuyén 10 d6 la tir tai khoan A sang tai khoan
B. Tii khodn A ¢6 Iuu tai N,, N, ¢dn B luu tai N, N;. Ciing gia sl rang
T duge bit dau tai nit N, va Ny, The thi T phai khai dong hai giao dich
con dé 1am giam 10 trong cdc ban sao cuc bo cha A tai cdc nit N, va N,
déng thdi phai khoi dong hai giao dich con khac cong thém 10 vao céc.
ban sao vat Iy caa B tai nat N, va N;. Vi vay giao dich toan cuc T ciu
tao bdi cic giao dich con cuc b tai cde nit Ny,..., N, va tac dung cia
cdc giao dich ndy phai dugc diéu phai va tudn tu hod. Chang han, thay
déi cho mot ban sao cia mot mue khong duge ghi vio CSDL c6 dinh
néu khong dam bao ring mot thay doi gidng nhu thé cing xay ra trong
cdc ban sao khdc. Yéu cau d6 ludn phai duy tri ngay ca né€u N, gap su
¢S sau khi A duge cap nhat tai N, chiang han. Trong truong hop dé,
ching ta phdi bao dam ring A s& duge cap nhat tai N, sau khi ndt nay

hoat dong tré lai,
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6.12. KHOA CHOT PHAN TAN

Khi chiing ta md réng khai ni¢m diéu khién ddng thdi fir trudng
hop vi tri don sang trudng hop phan tdn, nhiém vu ddu tién 1 phai phan
tich xem lam thé nio d¢€ xay dung cdc khoa trén muc tin toan cuc tir cic
khod trén cdc muce tin cuc bo 13 xin mot khod trén mot ban sao A, clia
muc A tir bd quan 1y khod cuc b tai vi tri cla A. Chéng han néu ching
ta dung cdc khod doc va khod ghi thi chiing ta khong thé ¢6 hai giao
dich cung lic git khod ghi trén cling mot muc, hodc mot khod doc va
mot khoa ghi trén cing mot muc., Tuy nhién, vin ¢é thé ¢é nhidu giao

dich cung giir khod doc trén cing mot muc déng thai.

Neéu chi c6 mot bin sao cua mot muc, thi muc toan cuc dong
nhit v6i bdn sao cuc bé nay, Vi vay ching ta ¢6 thé duy tri cdc khod
trén muc toan cuc nay néu va chi néu chdng ta duy tri cdc khoa trén cic
ban sao mot cich ding din. Nhitng giao dich muén khod mot muc A chi
¢6 mét ban sao s& glri thong bdo yéu cau khod dén vi tri luu giit bin sao
nay. Bo quan Iy khod tai vi tri dé sé gi tai thong bdo trao khod hoac tir
chéi khoi,

Tuy nhién n¢u c6 nhi€u bdn sao thi cong viéc dich tir khod cuc
bo sang khod roan cuc ¢6 thé thuc hién theo nhidu cdch, méi cich déu
¢6 nhitng wu diém rieng. Ching ta s& d& cap dén mot s6 céch tiép can vi

so sanh s6 luong cdc thong bdo cdn dliing cho mdi cdch.
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6.12.1. KHOA - GHI - TAT - CA - KHOA- POC - MOT

Mat cich don gian dé€ duy tri cac khod cyc bo 1a duy tri cdc khoa
trén cdc ban sao cua cac muc va yéu clu cdc giao dich tuan theo maét
nghi thitc v6i nhitng quy tic x4c dinh cdc khod trén cdc muc cuc bd sau
day:

1. D& nhan dugc mot khod doc trén mdt muc toan cuc A, mot
giao dich cé thé nhan mot khod doc trén mot ban sao ciia A (doc mot).

2. D€ nhan duge mot khod ghi trén muc todn cuc A, mot giao
dich phai nhan dugc cac khod ghi trén tit cd cdc ban sao cia A (ghi tét
ca).

Chién luge nay duge goi la Khad - ghi - tdt - cd-khod- doc-mot.

Tai mbi vi tri, cdc quy tac trao hay tir chdi khod trén cic ban sao
hoan toan giéng nhu trudc: ching ta cé thé trao mot khod doc néu
khong ¢ giao dich nio dang ¢6 khod ghi trén bdn sao d6, va cé thé trao
mot khod ghi néu khéng cé giao dich nado hién dang giit mot khod ghi
hoidc mot khod doc trén ban sao d6.

Téc dung cuia nhitng quy tic nay 12 khong thé ¢6 hai giao dich
cung lic gilt mot khéa doc va mot khod ghi trén cing mot muc toan cuc
A. Boi thé dé giit duoc khod ghi trén mot muyc toan cuc A, giao dich nay
phai giit cdc khod ghi trén tit ca cdc ban sao cha A. Tuy nhién dé giir
mot khod doc trén A, mot giao dich chi can gitt mot khod doc it nhat
trén mot ban sao A, ndo d6 ciia A. Nhung cdc quy tac khéa trén ban sao
cuc b6 A, khong cho mét giao dich gilr mot khoa doc ciing 1dc véi mét
giao dich khdc dang giit khod ghi trén A,. Tuong tu khong thé ¢6 hai
giao dich cling git khod ghi trén A, boi vi s€ cé cdc khoa ghi dang tranh

~chdp trén tat ca ban sao cua A.
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6.12.2,PHAN TiCH KHOA GHI TAT CA

Gid sir rang ¢6 n vi tri ¢ ban sao cha A. D€ thuc hién lénh
WLOCK A, giao dich phai giri thong bdo yéu cdu khod dén tit ca n vi
tri. Sau d6, n vi tri nay s& tra 10i 1a giao dich ¢6 nhan dugc khod hay
khong, n€u né nhan duge khod thi phéai giti dén n vi trf gid tri mdi cia
A. Cudi ciing, mot thong bao UNLOCK A s& duge gui di.

Cdc thong bdo chia gid tri cla cdc muc tin ¢6 thé dai hon nhimng
thong bdo khéa chét, vi vay chiing ta chi nén gisi nhitng muc 16n chi
khong phai 1a gid tri m6i cha muc ddy do. Dudi day, ching ta sé phan
biét vai dang thong bdo:

1. Cdc théng bdo diéu khién (control message), 1a cic thong bdo
lien quan dén cic khod, uy thdc hodc huy bo giao dich, va nhitng vin dé
diéu khién déng thdi khic.

2. Cdc thong bdo dit liéu (data message), 1a cdc thong bdo mang
gia tri cua cdc muc.

DPoi khi ching ta cling cé thé gin thong bao diéu khién vio
théng bdo dif liéu, khi d6 chi cdn thong bdo dit lieu.

Nhu vay khi mot giao dich khod ghi muc toan cuc A, ching ta thay ring
nd can gifi 2n thong bdo diéu khién va n théng bdo dit liéu. Néu mot
trong nhiing bdn sao cla A nadm tai vi tri dang thuc hién giao dich nay,
ching ta ti€t kiém duge hai thong bdo diéu khién va moét théng bdo dir
liéu, mic du ching ta vin phai yéu cdu va gilt mot khod tai vi tri nay.
N&u mt hodc nhiéu vi tr{ tir chéi trao khod thi khod trén A khong duoc

trao.
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Pé ¢6 duge khod doc, ching ta chi cdn khéa trén mot ban sao, vi
thé néu ta bigt dugc vi tri cé gilt mot bin sao, ta ¢6 thé giri thang bao
RLOCK A dén vi tri d6 va doi két qua déng ¥ trao khod hay tir chéi yéu
cau khod. N&u khod duoc trao, gid tri clia A s& duge giri cling vé6i théng
bdo nay. Vi thé trong trudng hgp don gian nhat, 1a trudng hop ching ta
biét duge vi tri ¢6 thé tim dugc A va yéu ciu khéa doc duoc trao, chi cd
hai thong bdo duge trao, mét thong bdo diéu khién (yéu cdu), v mot
thong bdo dit lidu (trd 15i, bao gébm ca gia tri cdn doc). Néu yéu cdu bi
tir choi, c¢o & khong nén yéu cau mot khod & vi trf khdc ngay sau d6 bai
vi rdt ¢é thé ¢6 mot giao dich dang khod ghi A, vi vay di khoa 14t ca céc

ban sao ciua A.
6.12.3.CHIEN LUGC KHOA CHOT QUA BAN

Mot nghi thic khiac dé dinh nghia cdc khod trén cdc muc todn cuc i
chién lhwge khod chot qud bdn:

1. Dé nhan dugc mot khod doc trén mdt muc todn cuc A, mot
giao dich phai nhin duoc khoa doc cua hon mot nira ciac ban sao cua A.

2. D€ nhan dugc mot khoa ghi trén mot muc cuc boé A, mot giao
dich phai nhan dugc khoa ghi cia hon moét nira cdc bian sao cua A.

Chiing ta dé ¥ ring, n€u hai giao dich déu giit cdc khod trén A
trong chi€n luge qua bdn (khod doc hay ghi déu khong quan trong) thi
chiing s& giir cdc khod ciia hon phin nira cdc ban sao, suy ra ring phai
¢é il nhdt mot ban sao bi khod boi cd hai giao dich. Nhung néu mot
trong hai khod d6 14 khod ghi, thi s& ¢é tranh chip khéa & ban sao dé,
diéu nay khong dugc bd quan ly khod tai di€ém dé cho phép. Ching ta

két luan ring hai giao dich khong thé cung giit khod ghi trén mot muc
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cuc bo A dong théi, va cling khong thé c6 mot giao dich gilt khod ghi
con giao dich kia gilt khod doc. Di nhién ching ¢6 thé ciing giir khod

doc trén mot muc,

6.12.4,S0O SANH CAC PHUONG PHAP

Trude khi ban tiép cdc phuong phép khdc, ching ta hay so sdnh
phitong phdp khod ghi tdt cd vi phuong phdp qud bdn. Mbi phuong
phap déu sir dung n thong bdo dif li¢u cho thao tic ghi va mét thong béo
dit liéu cho thao tdc doc. Phuong phép khod ghi 1dt cd si dung 2n thong
bdo diéu khién cho thao tdc ghi v mot théng bdo didu khién cho thao
tac doc, cOn phutong phdp qud bdn st dung (n + 1) théng bdo cho thao
tac ghi n thong bdo cho thao tdc doc. Vi thé néu cdc giao dich dién hinh
y€u ciu 56 lugng cdc khod ghi va doc bang nhau, khong ¢ phuaong phéap
nao 16t hon. Nguoc lai, néu phdn 16n 1& khod doc, phuong phip khod -
ghi - 1dt ¢d duge wa chudng hon, vi né€u khod ghi chi€m wu thé, ching ta
s€ chon lva phuong phdp qua bdn.

Hai phuong phap nay khidc nhau & tdc dung d6i véi kha nang
xuat hi¢n khod gai. Khi sir dung cdch ti€p cian khod ghi tdt ¢d, hai giao
dich nao d6 c6 thé bt diu cling mat lic va ciing mudn ghi vio muc A,
va rit ¢6 thé méi giao dich da ¢6 duge mot khod trén it nhat mot bén
sao cua A. K&t qua 1a c6 mot khod gai. N6 phai duge hé théng giai
quyét bang mot trong nhitng phuong phép khd ton kém. Néu so sinh véi
cach ti€p cin qud bdn, mot trong hai giao dich dang tranh chdp duoc

khod trén muc d6, va giao dich kia phai dgi hoidc bi huy bo.
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6.12.5. CHIEN LUGC TONG QUAT

Hai phucng phédp trén thyuc ra 1a hai thdi cyc cha mot phd cdc
chién lugc (spectrum of strategies). D6 1a cdc chién luge "k trong n",
vdi n/2<k< n, duge dinh nghia nhu sau:

1. b€ nhan duoc khod ghi trén mot muc cuc bo A, giao dich phai
nhan dugc céc khod trén k ban sao cia A. '

2. Dé nhan duoc khod doc trén mot muc cuc bd A, giao dich phai
nhan duoc cdc khod trén n - k + 1 ban sao cha A.

bPé ching té ring phuong phdp nay dinh nghia chinh xdc cic
khod, chiing ta cdn nhan xét 1a n€u mdt giao dich da gitt mot khod doc
trén muc todn cuc A, né sé giir khod doc trén n - k + 1 ban sao clia A,
trong khi dé néu mot giao dich khdc dong thdi gitt mét khoa ghi trén A,
né sé& giir khod ghi trén k ban sao clia A. Do d6, khong thé xdy ra trudng
hop mot ban sao nao dé vira bi khod doc vira bi khod ghi bdi cic giao
dich khic nhau cung lic. Tuong tu, néu hai giao dich déng thoi gif
khod ghi trén mot muc toan cuc A, thi mdi giao dich phai giit cac khoa
trén k ban sao clia A, Vi k > n/2, nén mgt ban sao nao d6 phai bi khod
ghi bdi ci hai giao dich cung ldc, diéu nay ciing khong thé xay ra.

Vi chi€n luge duoe goi la "khod ghi tdt ca" chinh 14 chién lugc
"n trong n", con chién luge qué bén la chi€n lwge “(n + 1)/2 trong n".
Khi k tang 1én, chién lugc sé thuc hién tot hon trong nhitng trudng hop
thuc hién thao tdc doc nhiéu hon. Xdc xudt hai giao dich tranh chép
khod ghi trén cling mot muc gy ra khod gdi cing tdng lén khi k tang,
b&i vi mdi giao dich nhan duge mot s khod di dé phong toa giao dich
kia.
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6.12.6.NGHI THUC BAN CHINH

M6t quan diem khdc ¢6 lién quan dén viéc quan 1y khod 13 trao
trach nhiém khod mot muc toan cuc A cho mot vi tri dic biét, bat ké s6
lugng ban sao 1a bao nhiéu. Nghia 13, mot nit trong mang s¢ dugc trao
nhiém vy quan 1y cdc khod cla tat ca cdc muc; cach ti€p can nay goi la
phicong phdp nut trung tdm (central node method). Tuy nhién, dudi
dang tong quit nhat, trdch nhiém khéa mot muc A c6 thé duge trao cho
mot nit bat ky, va cac nit khdc nhau ¢6 thé duge skt dung cho cdc muc

khac nhaun.

Chang han, mot chién luoc khi hop 1y 1a xdc dinh mét vi i
chinh (primary site) cho méi muc. Gia du xét CSDL cla mot ngan hang,
va cdc nit 1a cdc chi nhanh, mot diéu s& hét sdc tu nhién khi chon vi tri
chinh cho mdt muc biéu thi tai khodn 13 chi nhénh gilr tai khoan dé.
Trong trudng hop nay, vi phan I6n cdc giao dich truy xudt trong ngan
hang 13 tai khodn nén sé..khc?i hoat tai vi tri chinh clia né, ta s& cé cic

khod thudng dung méa khong cin phéi giri di mét théng bdo nao.

Néu mot giao dich khong & tai vi tri chinh cia A mudn khod A,
né gii mot thong bdo dén vi tri chinh cha A va vi tri nay s& tra 19, hodc
trao khod hodc tir chéi khod. Vi vay khod mot muc A ciing gi6ng nhu
khod mot ban sao ctia A tai vi trf chinh. That ra ciing khong cin ¢6 mot
ban sao clia A tai vi tri chinh, chi cdn c6 mot bé quén 1y khod xir 1y cde
khod trén A.
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6.12.7. THE BAN CHINH

Cé mot chién huge téng quédt hon so véi phuong phdp thiét lap
mdt vi tri chinh cho mét muc. Ching ta gia sir tén tai cdc thé doc (read
— token- dé 12 nhitng quyén uu tién ma cdc nit trong mang c6 the duge
nhan), 1am dai dién cho cédc giao dich dé truy xudt cdc muc. D8i véi mot
muc A, chi ¢ thé tén tai mot thé ghi duy nhat cho A. Néu khong cé the
ghi thi cé thé cé mot 58 thé doc cho A. N&u mot vi tri ¢ thé ghi clia A
thi né ¢6 thé trao mot khoa doc hodc mot khod ghi trén A cho mot giao
dich dang thuc hién tai vi tri d6. Mot vi tri chi ¢6 the doc cha A ¢6 thé
trao mot khod doc trén A cho giao dich tai vi tri d6 nhung khong thé
trao khod ghi. Cach ti€p can ndy dugc goi la phirong phdp the bdan chinh
(Primary copy token method).

Né&u mot giao dich tai mot vi tri N muén khod ghi A, nd phai thu
x€p dé thé ghi clia A chuyén sang vi tri cha né. Néu thé ghi coa A da o
s@n tai vi tef 46, né khong cdn phai thye hién nita. Néu khong, chudi
thong bdo sau s& duoc gui di:

{. N giri thong bdo dén tdt ca vi tri dé yéu cdu thé ghi.

2. Méi vi tri M nhan dugc thong bdo sé tra 16, cu thé:

a) M khong ¢6 thé doc 1an thé ghi clia A, hodc né ¢6 nhung dang
muédn trao thé, do dé N c¢é thé nhan dugc thé ghi.

b) M ¢6 thé doc hoidc thé ghi cia A nhung khong trao (bdi vi ¢
mot giao dich dang su dung thé nay, hoic M da danh thé d6 cho mot vi
tri khac).

Trong truomg hop (a), M phai ghi nhé rdng N da yéu cdu no trao

thé, nhung khong biét N ¢6 thé ¢ duge thé nay hay chua (vi mot vi tri
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khic ¢6 thé trd 1oi (b)). M “dy trit” (hé nay cho N; né lam nhu thé dé
tranh trudng hop mot vi tri P khac c¢6 thé nhan duge cau tra 101 ca M
ring M khong phéin d6i viéc P nhan thé ghi.

3. Néu tat cd vi (i déu trd 18i (a), N biét ring né c6 thé nhan
duge the ghi. N6 giri mot thong biao dén mébi vi tri da tra 14i (a), bdo
cho n6 bi€t rang N da nhan duge thé ghi, va ching phai huy céc the cho
A ma ching c6. Néu mot vi tri nao dé6 tra 1o (b) thi N khong thé nhan
dugce the ghi, va nd phai gii théng bdo dén cdc vi trf tra 151 (a) dé bio
cho chiing bi€t rang ching cd thé ngung dur trix thé ghi cha A cho N va
¢6 thé cho phép mat vi tri khic nhan thé d6.

B¢ doc A, mot qud trinh tuong tu cling xdy ra, ngoai trir néu vi
tri cuc bo c6 mot thé doc A thi khong cin phai gir thong bdo nira.
Trong (2), vi trf M s& khong phan d6i (giti thong bdo (b)) néu né 6 thé
doc cha A, hodc chi néu né ¢é mot thé ghi. Trong (3), néu N dugc phép
nhin the¢ doc cha A thi chi nhiing thé ghi, khong phai 1a cdc thé doc,
phai bi huy tai nhitng vi tri khdc.

6.12.8. SO SANH TIEP CAC PHUGNG PHAP

RS rang, phuong phdp thé ban chinh ding nhiéu thong bdo hon
50 véi nhitng phuong phap khdc; ci hai thao tdc doc va gh{ déu co thé
dung dén 3m thong bao diéu khién, trong d6 m 12 s& nuit trong mang.
Nhimg phuong phédp khdc st dung s6 luong thong bio ty 1& v4i so ban
$40 cua mot muc trong trudng hop x4du nhat. Nguoc lai, phuong phap thé
ban chinh trung binh dung it hon 3m thong bao diéu khién cho mdi thao
tic khod khi vi tri thuc hién phédn 16n céc giao dich c6 tham chidu dén

mgt muc dac biét. Khi dé thé ghi cho muc dé ¢6 xu hudng nam tai vi tri

28 NMCS-A
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d6, vi th€ nhiéu thong bdo diéu khién tré nén khong cén thiét cho phan
6n cdc giao dich. Nhu vay. khong thé so sanh tryc ti€p vé6i nhitng
phuong phdap "k trong n". Phuong phdp nio dugce wa chudéng hon tuy
thudc vao su phan ba vi tri cda cdc giao dich cAn khéa mot muc nao do.

Tuong tu, ching ta khong thé so sdnh truc ti€p phuong phdp vi
tri chinh v6i phuong phdp khod ghi tdt ca; mac du tinh trung binh,
phuong phip vi tri chinh st dung s& thong bdo it hon, con phuong phap
sau lai tién 1gi khi cdc khod phan 16n 12 khéa doc trén nhitng ban sao it
hon, cdn phuong phip sau lai tién 1oi khi cdc khod phan 16n la khod doc
trén nhitng ban sao khong nam tai vi trf chinh cua myc dé. Dudng nhu
fa cdch ti€p can vi tri chinh ¢6 hiéu qua hon so véi phuong phdp "k
trong n" khi k > 1. Tuy nhién nhitng két luan trén thuc su chua chinh
xdc lam. Chang han, phuong phdp vi tri chinh d& bj sai [éch do c6 su c6
tai mot vi tri chinh clia mét muc, vi cdc vi tri khédc phdi phdt hién sy ¢6
v giri cic thong bao nham thoa thuan mot vi tri mai.

Ching ta ciing c6 thé so sdnh phuong phip thé ban chinh véi
phuong phdap vi tri chinh. O phuong phdp sau, mot thao tdc ghi cdn hai
thong bdo didu khién, mot dé yéu cdu vd mot dé nhan khod tir vi trf
chinh, vi sau d6 nhu thudng 1¢ 13 n théng bdo dit lieu d€ ghi mot gia tri
m&i. Thao tdc doc ¢dn mot thong bdo diéu khién yéu clu khod va mot
thong bdo dit licu dé tra 1i, vira trao yéu cdu vira g gid tri. N&u 14t ca
cde giao dich tham chi€u dén A déu thuc hién tai vi tri chinh cta A thi
hai cich i€p cin hoan toin nhu nhau; khong can gl thong bdo nao, tru
khi thao tdc ghi bi bt busc phai cap nhat cdc ban sac khic cia A néu
¢6. Khi nhitng vi tri khdc tham chiéu dén A, phuong phdp vi tri chinh

ti€t kiem mot s6 luong thong bdo ddng ké.

28. NMCS-B
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Tuy nhién, phuong phdp thé dp dung dé dang hon cho nhimg
thay d6i tam thi trong qua trinh hoat dong. Ching han trong mdt CSDL
ngan hang tudng tuong, gia sir mot khdch hing di nghi phép va bt dau
st dung mot chi nhanh khic vé6i chi nhinh ho van thudng ding theo
phuong phap vi tri chinh, méi giao dich tai chi nhinh m&i s& doi hoi
phai trao doi nhitng thong bdo khoa. Trong khi d6 theo cdch ti€p can
the, sau khi giao dich dau tién thuc hién tai chi nhanh méi, thé ghi cho
tai khoan ndy s& lru tai chi nhanh dé, mién 13 khach hang nay van con

dang nghi phép.
6.12.9. PHUGNG PHAP NUT TRUNG TAM

Chiing ta xét cdch ti€p can cudi ciing déi véi van dé khod chot,
trong d6 mot nit dac biét cha mang sé chiu trich nhiém vé tat ca cic
khod. Phuong phdp nay rit giong véi phuong phép vi tri chinh: khic biét
duy nhat la vi tri chinh cho mot muc, chinh [a mot nat trung tam, ¢o thé
khong 13 vi tri chita mot ban sao cha muc dé. Vi vay, khod doc phai
dugc 1dy qua nhitng budc sau:

I. Yeéu cau mot khod doc tir niit trung tam

2. Néu khong trao khod, nit trung tam giri mot thong bio tir chéi
dén vi tri dang yéu cdu. Néu trao khod, nit trung tam s& gri mot thong
bdo dén vi tri dang giif ban sao clia myc dé6.

3. Vi tri cé ban sao glti mot thong bdo kem véi gia tri dén vi tri
dang yéu cdu.

Vi vay, phuong phép nit trung tam thudng cén them mot thong
bdo diéu khién giri dén mot vi tri ¢6 gia tri dang dugc yéu cdu. Tuong

tu, khi cén ghi, vi trf dang thyc hién giao djch thuong phai giri thém mot
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thong bdo dén nit trung tam yéu cdu nit nay gidi phong khod. Trong
phuong phép vi tri chinh, thong bdo nay s& dugc gop vao cdc thong bio
uy thdc giao dich.

Phuong phip nit trung tam ¢é mot khuyét diém 16n [a luu luong
thang bio duce d6 vé hodc di khdi mot ndt rit 16n va c6 thé 1am qud tai
(tic nghén) dudng truyén. Ngoai ra, phuong phép nay dé bi anh huong

khi ¢§ su ¢0O tai ndt trung tam.
6.13. KHOA CHOT HAI PHA PHAN TAN

Trong phén truéc ching ta di thdy rang c6 thé dinh nghia cdc
kho# trén cdc muc toan cuc theo nhiéu cdch khdc nhau. Bay gio ching
ta phai dé cap dén cdch sir dung khod chét dé bio dam dugc tinh kha
tuin tey cho cdc giao dich ¢6 chira nhi¢u giao dich con, méi giao dich
con thye hién & mot vi tri khdc nhau. Cdn dé y ring mot lich biéu trong
moi trudng phan tdn 13 mot chudi sy kién xay ra tai nhing vi tri khéc
nhau. Mic dit cdc vi tri ¢6 thé co nhiéu hoat dong dong thdi, ching ta s&
phan nho ching ra va gid sir ring ¢6 mot thi ty tuyén tinh cho cdc su
kién nay theo mot dong hé hé thang. Mot lch biéu /g tudn i néu nd
thuc hién theo mot th ty nio dé cha céc giao dich (bao gom tat ca moi
hanh déng ctia mot giao dich, theo san 12 tat ca cdc hanh dong clia moét
giao dich khic, v.v.). Mot lich bicu duge goi la khd tudn ty néu nd
trong ducng véi mot lich bidu tudn ty khi xét vé tdc dung cta nd trén
CSbL.

V&i mot lién hé mat thiét giira tinh kha tudn tu va khod chot hai
pha trong phan trudc, ching ta thir xét cdc phuong thic téng quat khod

hai pha cho moi truong phan tin. Chiing ta ¢6 thé cho ring tai mot nat,
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cdc giao dich con phai tuin theo nghi thic hai pha. Tuy nhién didu dé

chua dua.

Thidu6.27.

Gia sir giao dich toan cuc T, ¢6 hai giao dich con:

L. 'T,; thuc hién tai vi tri S, va ghi mot gid tri mdi cho ban sao A
clia muc todn cuc A,

2. T, - thuc hién tai vi tri §, va cling ghi gid tri d6 cho ban sao A,

cua A.

DPong thoi, giao dich T, ¢é hai giao dich con T, , thuc hién tai S,
va ghi mot gid tri méi ctta A, T,, thuc hién tai S, va ghi cing gid i
vao A,. Gid sir rang nghi thitc khod ghi 1dt cd duge st dung & day dé
dinh nghia kho4 trén cdc muc toan cuc. Trong hinh 6.26 chung ta thay
mot lich biéu cho cdc hanh dong tai hai vi tri, Cdc cap sy kién trén moi
dong cé thé xdy ra déng thdi, hodc ching ta ¢ thé gia sir chiing xay ra
theo mat tha ty ndo d6. RS rang, tinh hudng tai S, cho thidy T, phai di
truge T, , theo thit tw tudn ty. O S, T, , phii di trude T, ,. RAT tiee 1, mot
thit tv tuln tu phai duge tao thinh khéng chi tir nhitng giac dich con mi
con phai (r nhitng giao dich toan cuc. Vi thé ching ta cho T, di trude T,
thi T, , di trude T, ,, vi pham thit tr cue bd tai S,. Tuong tu, néu thit wr la
T, di trude T, thi thi tu cuc bo tai S, bi vi pham. St that, vdi thi v cdc
su kién trong hinh 6.26 hai ban sao clia A nhan duge cde gid tri cudi
ciing khac nhau, diéu dé lap tic khing dinh ring khong ton 1ai mot lich

biéu tudn tuv tuong duong.
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T T,, T, Tas
WLOCK A, WLOCK A,
UNLOCKA, UNLOCKA,
WLOCK A, WLOCK A,
UNLOCK A, UNLOCK A,
Tai S, Tai S,

Hinh 6.26 Céic giao dich v6i khoa chét hai pha tai méi niit

Vin dé minh hoa trong Thi du 6.27 chinh 14, d€ cho cdc giao
dich trong méi trudng phan tdn hoat dong duge theo phudng phip khod
hai pha, ching ta khong nhitng phai xét d&n céc lich biéu cuc bd ma con
phii xét dén lich bidu toan cyc cla cdc hanh dong, va lich biéu d6 phai
dugc khod hai pha. K&t qua 1a mot giao dich con cla T khong thé giai
phong khod néu sau dé c¢6 mot giao dich con cua T tai mot vi tri khdc
yéu cdu khod. Chang han T, , cuia hinh 6.26 vi pham nguyén tac nay khi
m& khod A, trude khi T, , nhan duoc khod trén A,.

Vi vay, mdi giao dich con clia mot giao dich dd cho phdi thong
tin cho nhirng giao dich con khdc biét ring né di yéu cdu tdt ca khod
cin thiét, Chi sau khi tat ci cdc giao dich con di dat tdi diém khod (lock
point) cha riéng nd, toan b giao dich T mdi dat t6i diém khod, sau dé
cdc giao dich con mdi c6 thé giai phéng cdc khod. Khi tit cd cdc giao
dich con dat t&i diém khod 1a mot thi du vé€ vdn dé thod thudn phan tan
(disu'ib:fred agreement problem). RS rang la, thod thuén phan tén, dac
biét trong trudng hop ¢ sy ¢ mang, rat phic tap va ton kém. Dn do,
ofri thong bdo diéu khién dé khing dinh ring cic giao dich con da dat
t61 diém khoa thudng khong phai 1a mét hanh déng 161 wu.
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Ding ra, cé nhiéu Iy do dé buoc nhitng giao dich trong moi
truong phan tan phdi l4 nghiém ngat, nghia la ching chi m& khod sau
khi dat t6i diém uy thac. N&u cdc giao dich tuan theo nghi thic nghiem
ngat thi chiing ta ¢6 thé sir dung diém uy thdc lam diém khod. Cic giao
dich con déng ¥ uy thdc bdi mot qud trinh dugc mé ta trong phén sau,
va chi sau khi uy thic, cdc khod méi duge giai phéng.

Trong tinh hudng nhu & hinh 6.26 T, va T,, s& khong giai
phong cdc khod & dong thit hai néu tuin thco nghi thic nghigm ngat.
Truong hgp nay sé ¢6 mot khod gai (deadlock) giita T, va T, bdi vi méi
giao dich nay déu cé mot giao dich con dang dgi mot khod duoc giir bai
mot grao dich kia. Chiing ta s& thao luan vé phuong phap phat hién khod

gai phan tan trong phan sau.
6.14, UY THAC PHAN TAN

Gia stir chiing ta ¢é moét giao dich T khoi hoat tai mot vi tri vd
sinh ra nhitng giao dich con tai nhiéu vi tri khac nhau. Coi thanh phin
cta T thuc hién tai vi tri g6c cia né 13 mdt giao dich con ctia giao dich
toan cuc T; vl thé T don thuan chi chita cdc giao dich con, méi giao dich
thuc hi¢n tai moét vi tri khdc nhau. Ching ta s& goi giao dich con thuc
hién & vi tri g6c 1a diéu phdi vién (coordinator), con cac giao dich con
khac la rhanh vién (participant). Su phan biét ndy rdt cdn thié€t khi mo ta
qua trinh uy thidc phéan tdn.

Khi khong c6 su 8, uy thic phén tdn rdt don gian. Mdi giao dich
con T, clia giao dich toan cuc T quyét dinh s& uy thic (commit) hay huy
bo (abort). Can nhé lai riing, T, c6 thé bi huy b bai rat nhiéu 1y do, nhu

bi ket trong mat khod gai hoac truy xudt CSDL bat hop 1. Khi T, quyét
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dinh giri thong bao vote - commit (biéu quyét uy thdc) hoac thong bdo
vote - abort (biéu quyét hity bd) dén diéu phéi vién. Néu théng bio vote
- abort dugc giri di, T, bi€t chéc rang giao dich T phai huy bd, vi thé né
¢6 thé cham dat. Tuy nhién, néu T, giri théng bdo vote - commit di né
khong biét duge cudi cung T s€ uy thic hay huy bo vi cé thé mat giao
dich con khdc di quyét dinh huy bo.

Nhu vay, sau khi giti biéu quyét uy thdc, T; phai dgi mot thong
bdo tir diéu phdi vién. Néu diéu phdi vién nhan duge mot thong bdo vote
- abort tir mét giao dich con khic, nd sé gui thong bdo vote - abort dén
ta1 ca cac giao dich con, va 1at ca ching déu huy b, vi th€ giao dich T
ciing phai huy bd. Néu diéu phéi vién nhan duge thong bdo vote -
commit tir tat ca cdc¢ giao dich con (bao gdm ca chinh nd) thi nd bict
rang T ¢6 thé uy thac. Khi d6 diéu phéi vién s€ giri thong bio commit
dén tat ca cic giao dich con. Bay git, tdt ca giao dich con déu biét rang
T ¢6 thé uy thac, vi thé ching s& thuc hién cdc budc can thiét dé uy thic
tai vi trf cha ching, chiang han ghi vao nhat ky va giai phdong khod.

Ciing c¢6 thé hinh dung ring cdc giao dich con thay doi trang théi

dé ddp lai nhitng thong tin ching nhan dugc vé giao dich todn cyc.

Gui _ Nhéan
Vote - commit commit

G vote - abort
hoac nhdn abort Nhan

Hinh 6.27 (a) : Thanh vién
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Ban doc cin lru ¥ riing, hinh 6.27 (a), (b) chi dién dat cédc hoat
dong trang thai cla cdc giao dich con. T4t nhién cic giao dich con ¢é
anh hudng dén cdc giao dich toan cuc va cling ¢6 thé hinh dung ring
cdc giao dich con thay ddi trang thai dé ddp lai nhitng théng tin chiing
nhan dugc.

Nhin tat ca
vote - commit t

Gui
commit

Nhan mot
vote-abort

Guri
abort

Hinh 6.27 (b} Diéu phéi vién

Hinh 6.27 Cic trang thii giao dich cho uy thic phan tdn

I. Ching ta cdn phan biét cic thong bdo biéu quy&t (voting
message) do cic giao dich thanh vién gl dén diéu phéi vien va thong
bio quyét dinh (decision message) do diéu phéi vien gli dén cdc thanh

vién,
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2. Diéu phéi vién ciing 12 mot thanh vién, vé nguyén tic c6 thé
giri thong bdo cho chinh nd, mac di ching ta khong phai tra chi phi cho
nhitng thong bdo nay trong mang. Ching han, diéu phi vién c6 thé
quyét dinh huy bo bdi vi né thuc hién mot phép chia cho zero, nhu vay
trong hinh 6.27(b), diéu phdi vién s¢ nhin duge thong bdo vote - abort

tir chinh na.

3. Chi dén duoc trang thdi Committed (dd duge uy thic) va trang
thdi Aborted (dd huy bo) sau khi cdc giao dich con di thuc hi¢n xong

cdc budc can thiét, chiang han giai phéng khod va ghi vio nhat ky.

4, Khi mot thanh vién dang & trang thai khoi dau (Iniual), va
quyét dinh glri thong bdo vote - abort hoac vote - commit, réi chuyén
qua trang hdi twong dng 13 Aborted hodc Willing - to - commit (mong
muén uy thic). Quyét dinh ndy dua vao tinh hinh hién tai cua chinh
thanh vién dé; ching han, né "quyét dinh" huy bo n€u hé théng thong
bdo ring né dang bj ket trong mot khod gii va duge yéu cdu phai huy
bo.

5. Ciing c6 thé mot thanh vién chuyén qua trang thdi Aborted do
yéu cdu ciia diéu phdi vién, Didu ndy c¢6 thé xdy ra néu ¢6 mot thanh
viéen khéc da quyét dinh huy bd va thong bdo cho di€u phai vién, va

diéu phdi vién s& chuyén thong bdo nay dén tat ca thanh vién.

6. St dung mot diéu phoi vien khong phai la vin dé quan trong.
T4t ca moi thanh vién déu c6 thé gl biéu quyét clia né dén cdc thanh
vién khdc. Tuy nhién, s6 lugng thong bdo s€ ty 1& véi binh phuong s6
thanh vién chi khong phai ty 1¢ tuyén tinh theo s lugng ndy. Céc thuat

todn nhu thé s& duge thao luan trong phan bai tap.
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6.14.1. PHONG TOA CAC GIAO DICH

Khi mang c6 sy ¢4, nghi thic uy thdc phan tdn don gian nhu hinh
6.27 ¢6 thé ddn dén tinh trang phong 1éa (blocking), Ia tinh trang mot
giao dich con nam tai mot nit tuy khong ¢6 su ¢6 nhung khong thé uy
thac hodc huy bé cho dén lic diéu chinh duge su ¢6. Bai vi mot vj tri cé
thé bi ngung tré vo ‘han dinh v bdi vi giao dich con bi phong toa ¢6
thé dang gitr cc khod nhung lai khong thé giai phdng ching nén chiing
ta s& gap phai mot tinh hudng khé khan. C6 nhiéu b6i canh gay ra tinh
trang nay, thi du:

Thi du 6.28:

Gia st mét giao dich con T, gitt mot khod trén mot ban sao clia muc
A, va T, dat t6i di€m uy thdc. Nghia la T, giii thong bdo vote - commit
dén diéu phoi vién va chuyén qua trang théi sin sang uy thdc (Willing -
to — commit) nhu trong hinh 6.27 (a). Sau mot thai gian dai, T, khong
nhan duge thong bdo commit hay abort cia diéu phoi vién. Nhu the T,
phai g lai trong trang thdi ndy va giir khoa trén ban sao cuc bd cua A;
nghia [a T; bi phong toa. Bat ky mot hanh dong nio khic déu ¢6 thé gay
161.

I. Néu T, quyét dinh uy thdc ma khéng ¢é hudng din cia didu
pPhoi vién, rdt ¢ thé mot giao dich con khdc da quyét dinh huy bo,
nhung vi diéu phéi vién gip su c6 nén khong thé théng bdo cho T, bLiét
dugc. Néu T, uy thdc, mot giao dich khic c6 thé doc ban sao ndy cla A,

1a ban sao khong dugce phép thay ddi; khi d6 né chinh 1a dit liéu ric.
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2. Néu T, quyét dinh huy bo khong ¢6 huéng din cia dicu phoi
vién, rit c6 thé didu phsi vien da nhan duge thong bdo vote - commit tit
{4t c& cdc thanh vién khdc nhung sau d6 mang bi treo, lam mat lién lac
giita T, va diéu phoi vien. Tuy nhién, mot s¢ thanh vién khdc khong bi
mat lién lac véi diéu phoi vién nén da nhan dvoc théng bio commit va
ghi gid tri mdi vio cdc ban sao cla ching. Vi vay nhilmg bin sao cua A

khong cdn giif cdc gid tri giong nhau nifa.
6.14.2.UY THAC HAI PHA

Mot bién thé cha thuat todn & hinh 6.27 va la cdch ti€p can thong
dung nhat d6i véi vin dé uy thic phan tdn. Nghi thitc nay duge goi la uy
thdc hai pha (two-phase commit) bdi vi ¢6 hai pha, pha bidu quyét
(voting phase) va pha quyét dinh (decision phase). Uy thdc hai pha
khong tranh duge 8t cd cdc phong toa, nhung né lam giam ddng ké
nhitng tinh hudng phong tod. Nghi thitc hai pha dua ra hai cdi ti€n cho
nghi thitc don gian. Trudc tién, cdc giao dich con ghi nhan thoi gian di
troi qua tinh tf ldc déng 18 phdi nhan duge thong bdo tra 19i, va néu
thong bio nay qua cham, rdt ¢ thé mang gip su ¢d, va giao dich con sé
ddnh ddu qud hagn (time out), vd chuyén qua mot trang Khice dé khoi
phuc. Vin dé nghiém trong nhét nhu chiing ta di thdy trong thi du 6.30
xAy ra khi mot thinh vién dang & trang thii Willing - to - commit, va
qua han (timeout) xay ra, nghia la thdi gian tinh tr khi n6 gui thong bio
vote - commit di virgt qua gidi han cho phép. Nham tranh phong tod,
giao dich con niy s& glri thong bdo help - me (hiy givp t0i) dén tat ca

cac thanh vién.
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Khi nhan dugce thong bdo help - me:

1. Mot thanh vién trong trang thai Committed s& tra 1oi commit.
N6 ¢d thé thyc hién didu dé mot cach an toan bdi vi né di nhin duogc
thong bdo commit ciia diu phéi vien, vi th€ bidt ring tat ca cde thanh
vién khidc déu da biéu quyét uy thic.

2. Mot thanh vién dang trong trang thdi Aborted c6 thé giri thong
bdo abort bdi vi né bict ring giao dich T phai huy bd.

3. Mgt thanh vién chua biéu quyét (nghia 13 dang trong trang
thai Initial) ¢6 thé gidi quy&t van dé ndy bing cdch quyét dinh huy bo,
vi th¢ n6 cling tra 15i abort va girni thong bdo vote - abort dén diéu phai
vién,

4. Mot thanh vién o trang thdi Willing - to - commit khong ¢6
kha nang giai quyét van dé nay, vi thé né khéng tra 131,

Mot giao dich dang bi phong tod, sau khi nhan duge thong bio
tra loi abort hodc commit néu thyc hién ding theo hudng din nay sé
chuyén mot trang thdi phit hop. Didu dé duge khiing dinh trong dinh 1y

sau.

Pinh Iy 6.7:

Mot thanh vién T, gtii thong bdo help - me

a) Khong thé nhan dugce ca haj thong bdo tra 191 commit va abort
ttr cde thanh vién khac nhau.

b) Khéng thé nhan duge trd 18i commit tir mot thanh vién néu
cudi cling di€u phdi vién ¢6 thé giri thong bido abort.

¢y Khong thé nhan dugc tra 1oi abort tir mot thanh vién néu cudi

cling diéu phai vién ¢6 thé glni thong bido commit.



446 NHAP MON cO s3 DU LIEU PHAN TAN

Chitng minh: T, nhan dugc commit chi né€u mot thanh vién khac
di nhan dugc commit, diéu ndy cé nghia 1a diéu phdi vien di gl
commit. V1 vay (b) ding. T, ¢6 thé nhan dugc abort trong trudng hop (2)
v (3). Trong trudng hgp (2), thanh vién gui thong bdo abort.
a) Hodc da nhan abort tir diéu phdi vién. b) Hodc da quyé€t dinh huy bo.

Nhan

Begin - vote Gui

Vote - commit
Willing
tocommit

Blocked

{a) Thanh vién

,Gf‘i Nhan tat ca
Begin - vote Vote - commit Nhan

Nhin
commit

Deciding

Qua ham\ Vote - abort

Nhan
abort

Nhan
commit

Qué han hoac
nhan mot
vete - abort

. (b) Biéu phéi vién
Guri
abort

Hinh 6.28 Uy théc hai pha
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Truong hop (a), diéu phéi vién di gii di thong bdo abort; trudng
hap (b) diéu phdi vién s& nhan hoac di nhan thong bdo vote - abort,
hodc né s€ gip sy cd, vi the khong bao giy glri di thong bdo commit.
Trong trudng hop (3). thanh vién gii cau trd 101 chua bidu quyét, vi the
s¢ khong gui cd commit 4n abort. T4t nhién bay gid thanh vién dé gl
vote - abort nén di¢u phdi vién khong bao gitr glti commit. Vi vay (c)
ding.

Déi v6i (a), chiing ta di nhan xét ring T, nhan commit tr mot
thanh vién chi khi n€u diéu phdi vién da gl commit. Vi thé cdc trudng
hop (2) va (3) khong thé ¢6. Vay T, khong thé nhin duge abort i mot
thanh vién khic,

Hinh 6.28 trinh bay qud trinh dich chuyén trang thédi ciia nghi
thic uy thdc hai pha, cho cd cdc thanh vién va diéu phéi vién. Chi
rang khi mot thanh vién ddnh ddu qué han trong trang thdi Willing - to -
commit, né chuyén sang trang thii Recover (khoi phuc), tir d6 né dua
thong bdo help - me. Sau d6 chuyén sang trang thdi Blocked (bi phong
toa), vit nd cho doi thong bdo commit hay abort tir mot thanh vién khdc.
Néu khong nhan duge thong bao nio do tit ca nhitng thanh vién khic bi
mit lién lac v6i né, hodc gép sw cd, hoac cung dang trong trang théi
Willing - to — commit thi thanh vién nay vin phai & tinh trang bi phong
toa,

Trong hinh 6.28(b), di€u phdi vién s& ddnh ddu qué han néu sau
khi gui begin - vote, né khong thdy mot hay nhié¢u thanh vién gl biéu
quyét sau khodng thai gian da dn dinh. Khi dé, diéu phéi vién quyét
dinh huy bo va giri thong bdo abort dén 14t ca cdc thanh vién con lien
fac dwgc. T4t nhién, cdc thanh vién bi mat lién lac vdi diéu phéi vién

vio liic ndy s& khong nhan duge thong bido; chiing vin bi phong toa néu
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ching di nhan dugc thong bdo begin - vote va khong thé khoi phuc
thanh cong khi chdng qua han.

Vi tri cudi cung ma mot qud han ¢6é thé xdy ra nam trong hinh
6.28 (a). O dé mot thanh vién hoan tdt cong viéc da lau, va trong thdi
gian dé, né khong dugc yéu ciu bidu quyét. Rat ¢6 thé diéu phdi vien da
gap su ¢ hodc bi mat lién lac véi thanh vién nay. Chinh thanh vién nay
s& quyét dinh huy bo, vi thé né cé thé giai phéng cic khod. Trong hinh
6.28(a) khong trinh bay vdn dé 1a néu sau d6 thanh vién nay nhan dugc
thong bdo begin - vote tir diéu phsi vién, thi né chi cin biéu quyét
abort. Mot s& diém bd sung vé cédc giao dich cta hinh 6.28 nhu sau:

I. Mot giao dich cé thé da chuyén dén trang thii Abort hoic
Committed va van dugce yéu cdu giup d& qua thong bdo help - me. o}
day khong c6 gi sai vi véi gia dinh ring mét giao dich bat hoat s& tra 10
nhitng thong bdo ndy. Trong thuc t&€, hé thong s dua vao nhat ky dé tra
I3i; 14t cd moi thong bdo v thay déi trang thdi déu do hé théng quén 1y
chit khong phai dugce cai vao trong céc giao dich.

2.0 trang thdi bi phong tod, giao dich can lap lai thong biao help
- me sau mdi khoang thai gian ndo d6, véi hy vong ring ¢6 thé mot nit
da bi su ¢d hoac mat lién lac nhan ra thong bdo gilip d& nay. Trong
nhiéu hé thang, mot ndt sau khi khoi phuc lai tir mot sy ¢d sé& thong bdo
su hién dién ciia né bang mot cdch nao d6, boi vi né cdn biét didu gl da
xay ra d6i vdi nhimg giao dich ¢d lién quan dén né va nhitng muc chiing
di thay d8i. Vi viy mot giao dich con bi phong tod c6 thé giti lai thong
bio help-me khi mét niit ¢6 mot giao dich con thanh vién bit lai duge

lién lac.
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6.14.3 KHOI PHUC

Ngoai viec ghi chép vao nhat ky tat ca nhiing thong tin di thao
ludn trong phén trudc, hé théng phan tin phai ghi vao nhat ky & mdi vi
tri nhiing thong bdo né da giri va nhan. Sau khi mot aiit dugc khoi phuc,
hoac noi trd lai vao cdc thanh phén cia mang, né ¢6 trich nhiém tim ra
xem dicu gi dd xay ra cho nhitng giao dich dang thuc hién tai nit dé khi
xdy ra su ¢§. Nhat ky tai mot nit sé cho né biét nhitng giao dich con
nao di bat ddu nhung chua uy théc tai nat dé. Néu thong bao begin -
vote dd dugc nhan, va duge ghi vao nhat ky ciing véi nhitng thanh vién
da bidu quyét, Vi the niit khoi phuc s& biét ragg phii hoi nhitng thanh
vién nio dé c6 duogce nhitng thong tin can thiét.

Chang han, thanh vién T, c6 thé di nhan dugc thong bdo begin -
vote dé biu quy&t uy thdc réi gap sy cd. Didu phéi vien c6 thé da gii
thong bdo commit, nhung T, khong bao givr nhin duoc. Tuy nhién, mot
thanh vién khdc, ¢4 thé Ia chinh diéu phéi vien, bidt chic ring quyét
dinh cudi cling la uy thic, vi th€ né c6 thé cho niit clia T, biét ring né
cling phai uy thac. Mat thi du khdc, néu thong bdo begin - vote duge ghi
vao nhat k¢, nhung khong cé biéu quyét niao dugc ghi nhan thi chic
chiin ring diéu phdi vién dd ddnh ddu qud han trong thai gian chd doi

tra 101, vi the quyét dinh huy bd da duge thue hien, va T, ¢ thé huy bo.
6.15. NGHI THUC UY THAC KHONG PHONG TOA

V¢ truc quan, nghi thitc uy thdc hai pha cho phép mot thanh vién
uy thdc ngay khi né biét ring t4t ¢4 cdc thanh vién khac da bidu quyét

uy thac. Trong nghi thitc uy thdc ba pha, mot thanh vién s& khong uy

29 NMCS-A
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thic cho dén khi né bi¢t duge ring tat cd moi thanh vién déu da bicu
quyét uy thiac va déng thoi cling phai biét rang tdt ca moi thanh vién

khdc ciing da biét diéu d6.

Thi du 6.29:

Trong nghi thitc uy thic hai pha, mot thanh vién T, c6 thé gin
thong bdo vote - commit roi bi mat lién lac véi diéu phéi vién. Dicu
phéi vién c6 thé thu thap céc bifu quyét gl commit d&€n mét thanh vién
T, khdc. R6i ca diéu phoi vien va T, déu gap sy c6 hodc bi mdt lién lac,
Bay gid T, vdi moi thanh vién mi né cé thé lién lac duge, dang trong
trang thdi Willing - to - commit nhung khong biét duoc tét ca cdc thanh
vién khdc c¢é mudn uy thic hay khong vi vay ching bi phong tod. Tat
nhién Tj da bi€t ring tat cd déu mudn uy thic nén nd di uy thic. Vigc T,
uy thic truée khi nd biét rang T, biét moi thanh vién déu mudn uy théc,
dd tam cho T, bi phong toa.

Trong nghi thitc uy thic ba pha, ¢6 mét dot théng bdo thi ba.
Thong bdo thit hai tir diéu phdi vién (bdy gid chiing ta goi la prepare -
commit chir khéng phii commit) bio cho moi thanh vién biét rang tat ca
déu mudn uy thdc . Tuy nhién cdc thanh vién s& khong uy thac khi nhin
duge théong bdo ndy. Thay vio dé né xdc nhan rang, né da nhan dugc
théng bdo prepare - commit biang cdch glri thong bdo ready - commit tré
lai cho diéu phdi vién. Trong pha thir ba, diéu phéi vién thu thap tit cd
cic thong bdo, va khi da nhan dugce tdt ca né gui thong bdo commit dén
tit ca cic thanh vién, bio cho ching ring, tdt ca déu mudn Uy thic; lic

dd, cdc thanh vién sé€ thyc hién uy théc,

28, NMCS-B
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6.15.1, MO HINH CAC SU CO

Chiing ta s& trinh bay mot bién thé uy thic ba pha va ching minh
rang cé thé tranh duoc phong toa mién 13 céc st ¢6 “c6 hinh théi gidi
han va hop 1y”. Dic biét, chung ta sé gia sir ring:

1. Chi ¢6 nit bi su ¢6, va mang khéng bao gity bi tach thanh hai
hodc nhiéu nhém nit vin con hoat dong (ndt séné) nhung khoéng lién
lac duoc vai cdc nhém khédc. Ching han, nghi thitc Ethernet cho phép
lien lac gilra hai nit séng, bat ké cé bao nhiéu nit bj su ¢, chi can
chinh mang khong bi treo.

2. Khi mot nuit bi su ¢6, né s& khong thé lien lac duge. N6 khong
thé glii cdc thong bdo sai lac (chdng han gifi abort trong khi didng 1€
phai glri commit), va khong gui mot s6 thong bdo trong khi lai bd
nhitng thong bao khic.

3. Khi mot niit bi su ¢6, d6i véi mét giao dich, nd trd thanh mot
ngudi "ngoai cudc” trong khodng thdi gian thuc hién uy thdc. Nghia 13,
mot nit bi sur c6 s& biét ring né da gap su cé khi duge khoi phuc, vi vay
n6 khong tdi tham dy vao cdc qud trinh uy thdc néu trude ticn né khong
thong bdo chinh nd cho cic nit khdc biét va bigt duoc didu gt da xdy ra.

4. Mot nat khong bi sy ¢6 s& phai trd 181 céc yéu cdu trong mot
khoang thai gian qud han dugc ding dé phat hien nit bi sir ¢6.

5. Mang s& khong lam mat cac thong bdo, v né phan phoéi cédc
thdng bdo (it niit A d&€n nit B theo thit tu chiong duge nhan.

Sau day chiing ta s& mé td mét nghi thic bao dam duge khoéng cé
giao dich ndo bi phong 104, chi cdn céc su ¢6 thoa man nhitng gia thiét &

trén.
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6.15.2.UY THAC BA PHA

Chiing ta s& dua ra mot phién ban don gian cla nghi thitc uy thic
ba pha ma néu tuan theo mo hinh sy ¢6 vira duge mo ta, né s& biao dam
ring néu mot hoac nhiéu bo xir Iy con séng trong qud trinh uy thic thi

s& khong ¢6 bo xir 1y no bi phong toa.

Nhin
begin - vote
Giri
Deciding vote - abort

Nhin
abort

Gui
vOIC - COmmit

Willing 1o
commit

Nhin
Prepare - commit

Ready to
commit

Nhan
commit

Willing to
commit

Hinh 6.29 (a) Thanh vién trong uy thic ba pha
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Nhin Qud han hoic
begin - vote nhin mot
Vole - abort

Nhin tit ¢a
vote - commit

Willing to
commit

Gt
prepare - commit

Ready to
commit

G
comimit

Willing to
comtmit

Hinh 6.29(b). Diéu phéi vién va uy thic ba pha

Phién ban nay bo qua thong bio xic nhan ready - commit trong
pha thi hai do khéng cdn thiét. Tuy nhién, cai dat thuat todn cu thé van
c6 thé sir dung thong bdo xdc nhan dé bsi vi né ngin duge mot s6 su c6

khdc, ching han nhu 1am that lac c4c thong bdo.
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Hinh 6.29 hinh thic hoa cdc thao luan vé nghi thic uy thédc, cé
thém mot pha thit ba dé xdc dinh ring tat ca cdc thanh vien déu bict véy

dinh uy thac cia moi thanh vién khdc.

Trong hinh 6.29 (a) la nhing budc chuyén trang thai cia cdc
thanh vién. Ching ta ludc bd céc tinh hudng xdy ra khi chuyén dén
trang thdi Recover; chiing s¢ dugc mé ta rieng. Hinh 6.29 (b) trinh bay

céc bude chuyén trang thdi chia diéu phdi vién.

Trong pha 1, diéu phéi vién s& giti thong bdo begin - vote dén tat
ci cdc thanh vién, vd mdi thanh vién s& biu quyét giéng y nhu uy thic
hai pha. Pha 2 vd 3 chi xdy ra né€u diéu phoi vién nhan duge vote -
commit tir tét ci céc thanh vién, va trong pha 3, diéu phdi vién gin

commit, va cdc thanh vién khi nhan dugc commit s& uy théc.

Vi tri thtt hai ¢ thé xay ra mét qud han khi mot diéu phdi vien
dang doi cdc biéu quyét. Néu cé mot biéu quyét ndo dé khong dén trong
khodng 1hdi gian han dinh thi giéng nhu uy thac hai pha, diéu phaoi vier
s& quyét dinh huy bo giao dich.

Thtt ba, mot thanh vién dang mudn uy thic ¢6 thé ddnh ddu qu
han do doi thong bdo prepare - commit hoac abort. N&u, né chuyén qu:

trang thai Rocover s& duge mo ta rieng.

Vi tri cudi cling ¢6 thé xay qud han Fa khi mot thanh vién dang t'
trong trang thdi Ready - to - commit khéng nhan dugc thong ba
commit ctia didu phsi vien. Trong tinh hudng nay, né cling chuyén san
trang thii Recover, & d6 cdc giao dich con s6ng s& giai quvét van d

nay.
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Di€m mau chét trong uy thic ba pha dé 1a diéu phéi vién phai
gli 14t ca thong bdo preparc - commit trude khi gl bat ky thong bio
commit ndo. Boi vi prepare - commit thong tin cho cdc thanh vién biét
rdng tit cd déu mudn uy thdc. N&u thanh vién T, nhan duge commit, né
biét ring diéu phéi vien di gl dén tat ca cdc thianh vién thong bdo
prepare - commit, vi vy mdi thanh vién cdn séng déu da nhan duoc
thong bdo prepare - commit hodc chuén bi nhan né, do thong bdo co thé
dén tré nhung khong thé thit lac trong mang. Nghia 1a viéc T, nhan
dugc commit da cho T, biét ring tat ca moi thanh vién déu da biét ring

moi thanh vién déu mudn uy thic.

Ve ly thuyét, T, chi bi€l ring méi thanh vién T hoic da biét rang
tdt ca cdc thanh vién déu mudn uy thdc, hoic T s& bist ngay sau do,
hoac T s& gap sy ¢6 trude khi né nhan duoc prepare - commit. Tuy
nhién, b&i vi nghi thitc ciia hinh 6.29 chi chita nhimg thong bdo giira
diéu phoi vién va cdc thanh vién, va béi vi gia thiét (5) bao dam rang
khong c6 thong bdo nao bi that lac, nén c6 thé gia sir ring cdc thong
bdo déu duge nhan ngay, nghia 1a khi T, uy thac, moi thanh vién hoac
da nhan dugce thong bdo prepare - commit hoic su ¢6. Ly do la néu mot
giao dich T, gap su ¢6 sau lic T, nhan commit nhung truée T, nhan
prepare - commit thi khong c¢6 thay d6i ndo dugc nhan ra trong hoat
dong cha mang néu ching ta gid sit ring T, da gép su ¢6 trude T, nhan
commit. Diéu ching ta dd chéng minh l1a khéng thé c6 hai giao dich
dong thoi & trong hai trang thai Willing - to - commit vi Committed.
Viy ta ¢6 bo dé:
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Bo dé6.1:
Trude khi cdc giao dich chuyén sang trang thdi héi phuc (Recover), cdc
trang thdi sau khong tvong thich vdi nhau:

a) Mot thanh vién (con séng hoac bi sy ¢d) khong thé chuyén
sang trang thidi Committed trong khi ¢6 mot thanh vién con séng khic
vin ¢On trong trang thadi Willing - to - commit.

b) Mot thanh vieén (con séng hoac bi su cd) khong thé chuyén
sang trang thdi Aborted trong khi c¢6 mot thanh vién khdc (cdn séng
hodc bi su ¢6) di chuyén sang trang thdi Committed, hoac mét thanh
vién con séng da chuyén sang trang thdi Ready - to - ommit.

Ching minh:

V&i (a), ching ta d€ ¥ ring dé cho mot thanh vién chuyén sang
trang thdi Committed trudc khi qud trinh khoi phuc xay ra, né phéi nhan
dugc thong bio commit. Qua 1ap luan trén, ching ta biét rang mdi thanh
vién con sOng (theo gia thi€t vé cdc thong bdo titc thdi) déu dd nhan
dwoc prepare - commit, vi vdy ching déu da r&i khoi trang thai Willing
- to - commit,

Phan (b) dugc lap luan tuong tu, ching ta chi can phai kiém tra
hinh 6.29 va lap iuafm rang mot thong bdo prepare - commit khong thé

duoc gii di néu maot hodc nhiéu thanh vién dd huy bo.
6.15.3.KHOI PHUC TRONG UY THAC BA PHA

K&t qua clia bd dé 6.1 d6 12 khong thé ¢6 mot thanh vién bi sy ¢d
huy bé néu moét giao dich con séng dd dat t6i trang thdi Ready - to -
commit, vi ching ta khong thé ¢c6 mot thanh vién bi su ¢6 nhung da uy

thac néu mot giao dich con séng vin dang trong trang thdi Willing - to -,
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commit. Vi th€ khi mot hoac nhiéu thanh vién nhan thdy cdn phai khoi
phuc (chuyén sang trang thdi Recover) do ¢é mot qua han, ching ta chi
can sap xép méi thanh vién con song bdo cho céc thanh vién khic bidt
trang thdi cia né, hoac chinh x4c hon, trang théi ciia né ngay trudc khi
né chuyén sang trang thdi Recover. Néu tit ca déu & trong trang théi
Willing - to - commit hodc Aborted thi chiing ta biét rang khong cé
thanh vién bi sy ¢8 ndo dd uy thdc, v nhur the tdt ¢i cdc thanh vién déu
¢6 thé huy bd mot cdch an toan. Néu cé mot thanh vién dat téi trang
thdi Ready - to - commit hoic Committed khong ¢6 giao dich bi sy cd
nao dd huy bo, thi 14t cd moi thanh vién c6 thé uy thic mot ciach an
toan.

Trong trudng hop sau, qud trinh uy thic phan tan phai duge thuc
hién timg budc. Nghia 1a moi thanh vién con & trang thai Willing - to -
commit trude tien déu phai chuyén sang trang thdi Ready - to - commilt,
roi trong trang thai dé tat ca ching phai thuc hién uy thdc. Ly do budc
chiing ta phai thuc hi¢n theo timg giai doan d6 I tai bat ky thoi diém
nao déu c6 thé c6 nhiéu thanh vién bj sy 6, vd ching ta trinh tao ra
mot tinh hudng trong d6 mot thanh vién dang trong trang thai Willing -

to - commit trong khi mot thanh vién khdc di uy théc réi.
6.15.4,.CHON PIEU PHOI VIEN MOI

Ching ta c6 th¢ gia sif ring cdc thanh vién duge danh s6 T,,....,
Ty, vi thanh vién con séng v6i chi s§ thap nhat s& 1a diéu phéi vien méi.
Vi'T, ciing c6 the bi sy ¢6 hoac khong, nén chiing ta khong thé gia sir T,
[a di€u phéi vién méi. Duing ra, méi thanh vién cdn phai théng tin cho

cc thanh vién khéc bi€t 1a né hién gid con séng.
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Mot cach khd hiéu qua dé thyc hién quyét dinh 1& cho mdi T, gin
mot théng biaoc mang chi s8 i clia né d&€n cdc thanh vien T, T, 5,... T}
theo thir tr d6. Tuy nhién, néu T, nhan duge mot thong bdo tir mot thanh
vién ¢6 chi s6 thap hon, T, biét rang né khong phai 1a diéu phéi vién
mdi, vi thé s& ngung gl thong bdo. Phan 16n cdc thanh vién s€ nhanh
chéng ngimng gii thong bdo, nhung néu mot 6 thong bdo bi cham tré,
thi khodng k* théng bdo van ¢6 thé duge giri.

Sau budc niy, néu khong ¢é su ¢ ndo xay ra trong qud trinh bdu
chon thi méi thinh vién con sdng s& biét dugc ai 1 di€u phdi viéen méi.
Tuy nhién né€u thanh vién ¢6 chi s6 thdp nhat lai gap su ¢6 trong qud

trinh bau chon thi ¢é thé ¢6 bit déng lién quan dén diéu phai vién mai.

Thidu 6.30:
Gi4 st cic thanh vién 1a T,, T,, T;, T, v trong quad trinh bdu chon,
chudi cdc sur kién sau xay ra:

i. T, gri thong bdo dén T, trude khi T, ¢6 thé giri thong bdo clia
n6 dén T,, vi thé T, khong gii thong bdo nao nifa.

2. T, gap su co.

3. T, gri mot thong bdo dén T,. Do d6 T, khong giri thong bdo
nao nia.

Tdc dung thue su cla cdc su kién nay 12 T, nghi ring T, la diéu
phéi vién trong khi T, vd T, cho rang T, la diéu phdi vién. Sau mot thoi
gian qua han thich hop dé qua d6 cé thé xdc dinh dugc rang khong con
thong bdo nao duge gl nifa, T, khoi su vai tro Jam diéu phdi vién cua
né bing cdch hoi v& trang thdi cta tat cd cdc thanh vién.

D& dang chitng minh dugc ring khong thé ¢6 qud mot thanh vien

con séng nghi ring né 1a diéu phoi vién. Gia sit T, va T, cdn sdng va déu
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nghi rang chidng 1a diéu phéi vién, véi i < j. Béi vi T; tr xem né 13 diéu
phéi vién, né khong bao gid nhan duge mot thong bdo nao tir nhitng
thank vien cd chi 6 thdp hon i. V1 thé né tiép tuc gilii cdc thong bio dén
nhitng thanh vién ¢6 chi s6 1n hon i, dac biét 1a T;, vi thé T, s& khong
con nghi né 1a diéu phéi vién nira,

Ciing c6 thé khong ¢6 thanh vién nio ty xem né I didu phéi
vién, khi d6 nhitng thanh vién con séng s& ddnh dau qud han khi chd doi
qué trinh khéi phuc bat ddu. R6i ching s& bau chon mét didu phdi vién

méi.

6.15.5, THUAT TOAN KHOI PHUC

Cdc budc thuc hién khot phuc dwoe tém tit nhi sau:

1. Cédc thanh vién con s6ng bau chon mot diéu phsi vien mdi.

2. Diéu ph6i vién méi gl thong bdo dén tat cd cdc thanh vien
yéu cdu cho bigt vé trang thii cha chiing ngay trude lic khoi phuc, dé
phai la cdc trang thdi Aborted, Willing - to - commit, Ready - to -
commit hodc committed. DT nhién, cdc thanh vién bi su ¢6 s& khong tra
lo1, vi the dicu phdi vién sé chd doi trong mot khodng thoi gian qua han
réi gia sir rang né da c6 duge tat ca cic bidu quyst ¢ thé cé.

3. Néu thdy c6 mot trang thdi Ready - to - commit hay
Committed, diéu phdi vién s& quy€t dinh uy thdc giao dich. Theo bé dé
6.1, khong c¢6 thanh vién ndo huy bd trong trudng hop nay. Néu chi
nhan dugce tra 16t Aborted va Willing - to - commit, diéu phéoi vién sé

quy€t dinh huy bo giao dich nay.
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4. Né&u quyét dinh huy bo giao dich, diéu phdi vién sé gl thong
bdo abort dén moi thanh vién. Néu quyét dinh uy thac thi di¢u phoi
vién s& giri.

a) Thong bdo prepare - commit dén cdc thanh vién dang & trang
thai Willing - to - commit, sau do la

b) Théng bio commit dé€n modi thanh vién chua chuyén sang
trang thai Committed.

Chi can diu phdi vién khéng gip su ¢d thi cac bude trén day s€
dwoc hodn tat. Viéc cdc thanh vién khdc ¢6 thé gidp sy cd trong thoi
gian d6é khong anh hudng d€n thudt todn. Néu di¢u phdi vién gdp su c6
tai mot thoi diém trung gian ndo d6, khi dé c¢é6 mot thanh vién s&€ phat
hién ra diéu niy nhe co ché qué han, va toan bd qud trinh sé khai su lai
tir bude (1). Néu thuat todn khoi phuc dimg tai mot diém trung gian nao
dé, hau qua 12 cé mot 6 thay ddi trang thii dd xdy ra, chdng han tir
Willing - to - commit sang Aborted hoac Ready - to - commit. Dicu
quan trong cta thuat todn nay la van khong thé ton tai cdc cép trang thdi
da dugc bd dé 6.1 khing dinh.

Bd dé 6.2:

Didu kién (a) va (b) ctia B dé 6.1 van diing tai moi thdi diém trong
thuét todn khoi phuc.

Chitng minh:

C6 mot s6 chi ti€t don gidn ching ta bo qua. Chang han, trong
budc (4), mot giao dich T, ¢é thé chuyén tir trang thdi Willing - to -
commit sang trang 14i Aborted. Khéong ¢6 vi pham nio d6i véi bo dé 6.]
(b), bdi vi diéu ph6i vién chi quyét dinh huy bd néu khong c6 thanh

vién con s6ng nao dang & nhitng trang thdi ngoai hai trang thai Aborted
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va Willing - to - commit. Thé thi bé dé 6.1 (a) khang dinh rang khong
thé¢ c6 mot thinh vien con séng hoic bj su ¢d dang & trang thdi

Committed, suy ra ring (b} vAn diing.

Pinh ly 6.8:

Thuat todn uy thic ba pha dugc mo td & trén khéng gay phong
tod, chi cin ¢6 it mot thanh vién khéng bi su c8 xay ra lam cho né qué
han va phai khéi dong lai. Cuéi ciing, thuat todn sé& thanh cong hoic
thanh vién cudi cling s€ gip su ¢6. Vi vay giao dich khong bi phong toa.

Vé tinh ding dan cha thuat todn, b6 dé 6.2 khang dinh ring
nhitng dieu kién ciia b6 dé 6.1 duoc duy tri, vd di nhién, bé dé 6.1
khing dinh ring ching ding truée khi khoi phuc, Néu két qua cudi
cling la giao dich uy thdc thi bé dé 6.1 (b) khing dinh ring khong c6
thanh vien bi sy ¢& nao & trang thdi Aborted. Néu giao dich phai huy bo,
bd dé 6.1(b) khing dinh ring khong ¢é thanh vién bi sv ¢§ ndo & trang
thai Committed. C4c thanh vién d6 khi khoi phuc va nhén ra chiing dang
¢ cdc trang thdi khong phai Committed hay Aborted s& hoi nhitng niit
con song tai thdi diém dé dé xdc dinh xem (néu 6 thé) quyét dinh cusi

cong la gi.

6.16. PIEU KHIEN PONG THOI PHAN TAN THEO NHAN
THGOI GIAN

Céch ti€p can nhén thoi gian, duge phan tich trong phin 6.10 ¢6
thé 4p dung vio cho CSDL phan tdn. Vé ban chat, nhitng giao dich thuc

hi¢n tai mot vi trf, va ching doc va ghi vao mét ban sao khi cén, dé lai
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nhin th&i gian cha chdng tai vi trf clia ban sao 1am thai diém doc hoac
thdi didm ghi cua ban sao. Di nhién néu ching ghi gid tri méi vao ban
sa0 chia mot muc thi ciing phai ghi gid tri ndy vao tit ca ban sao cia
muc d6, vd mot thuat todn uy théc phan tin, dugc phén tich trong céc
phén 6.14 va 6.15, phai duoc sir dung trude khi bat ky gid tri méi nao
dugce ghi vaotrong CSDL.

Gidng nhu trong phédn 6.10, ching ta can mot cich nao do dé
kiém tra rang giao dich khong thuc hién mot hanh dong khong thé xay
ra, nhu doc mot gid tri trude khi né duge ghi néu cic giao dich duge
thyc hi¢n theo thit ty tudn ty thco nhan thdi gian. Trong phin 6.10,
chiing ta da diing nhan thai gian va thoi diém doc, thdi di€m ghi cho cdc
muc nhim duy tri mot hoat dong mo phéng mot thir ty tudn ty. Ching ta
cin nhd ring tha ty win ty gia dinh 1A tha tr trong d6 mot giao dich
duoc gia sl thuc hién ngay tai thoi di€ém dugc ghi nhan qua nhén thoi
gian clia chiing. Céch ti€p can nay van c6 gid tri trong moi trudng phéan
tan. Tuy nhién, khai niém vé nhin thoi gian phai duge téng qudt hon dé
4p dung cho CSDL phan t4n. Déi v6i he thong phi phan tén, nhin thai
gian ndéi chung dugc gia sir Ja do hé¢ thong mdy tinh dua ra. Néu chi c¢6
mot méy tinh, gi thiét nay chic chin dugc thod man. Nhung dicu gl s&
xdy ra ndu cic mdy tinh tai nhiéu diém déu gan dugc nhin thoi gian?

Lam thé nao dé€ biét ring ching thuc hién nhat quin?
6.16.1. NHAN THOIL GIAN PHAN TAN
Ching ta ¢6 thé dé cho cdc may tinh tai mobi nit cha mang duy

tri cdc dong hé cha rieng ching, mic dit cdc dong ho nay cd thé khong

déng bo. D€ trdnh viéc dat cing mot nhan thdi gian cho hai giao dich,
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ching ta dang k bit cudi cliing ctia "thdi gian" d€ xac dinh duy nhat cic
nit. Chéng han, néu khong ¢6 qud 256 nit, chiing ta ding k = 8 va cho
mdi nit chudi 8 bit riéng biét, gin né vio dong hé cuc bo nhu nhitng bit
thap d€ tao ra nhan thoi gian,

Cén lvu y ring, mac di nhimg khdc biét nho trong cdc déng hd &
hai ndt khong gy ra hau qua nghiem trong nhung véi khac bi¢t I6n né
¢6 the din d€n nhitng tai hoa 16n. Ching han, gid st tai ndt N, dong hé
chim hon nam gid so véi cic déng hé khic cia hé théng,véi gi thist
phin 16n cdc muc duge doc va ghi trong khodng thoi gian nam gid, mot
giao dich khéi hoat tai N s& nhan duge nhan thoi gtan nho hon thot
di€m doc va ghi cta phén 16n cdc muc né ¢an truy xudt. Vi thé hdu nhu
ket qud Ia cdc giao dich khong thé thyc hién duge tai N,

Tuy nhién, ¢6 mot co ch€ don gidn dé ngin su chénh léch qui 1én
cla céc dong hd. Ching ta vin dé méi thong bio dirge gii di mang nhan
thoi gian cha riéng né, 1a thoi diém tai d6 thong bio roi khoi nit g,
theo dong ho cia nit glii. Néu mot nit nhan dLr(jcl mot théng bdo "tir
tuong lat”, nghia 1 thong bdo mang nhin thoi gian Idn hon déng hé
hién hanh ciia né, né chi viéc tang gid tri déng hd ciia né 16n hon nhin
thot gian cha thong bao nhan duogc. Gia sir néu mot niit bj bat hoat dén
néi khong khdm phd ra ring déng hé cla né da cham dén nim gid thi
lan dau tién né thuc hién mot giao dich, né sé nhan dugc mot thong bdo
yéu cdu huy bo giao dich né dang thuc hién. Thong béo dé s& bao gom
ca "thdi gian ding". Va nidt d6 s& cap nhat tai déng hé réi thuc hién [aj
giao dich vdi nhin thdi gian méi. Vi vay tr gio trd di chiing ta s& gia sl
la nhdn théi gian {uon hop 1Y, ¢6 gia tri toin cuc nam trong kha nang

cua hé quan tri CSDL phan tdn.
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6.16.2. THUAT TOAN DUA VAO NHAN THOI GIAN

Nhu trong phdn 6.11, chiing ta s& xem nhiing budc co ban 1a mot
hoat dong trén mot ban sao ca mot muc, khong phai trén chinh muc
d6. Tuy nhién, khi gidi quyét véi nhan thdi gian, cic budc co ban khong
13 khod hoac md khoa nhung 1a kiém tra va gén thai diém doc va thoi
diém ghi trén cdc ban sao.

Chiing ta sé& thdo luan & day mot phuong phédp tuong Ung voi
khod ghi tat ci. Khi doc mot muc A, ching ta sé 1dy mét ban sao cia A
v kiém tra thai diém ghi cGa né khong duge vugt qud nhédn thoi gian
cla giao dich dang doc. Néu thdi diém ghi 16n hon nhén thoi gian,
ching ta phai huy bo giao dich nay.

Khi ghi A, phai ghi tit c ban sao cha A, va phai bio dim ring
d6i véi mdi ban sao, thoi diém doc phai nhd hon nhan thai gian cua giao
dich. N&u thai diém doc cla mot ban sao 16n hon nhan thdi gian, giao
dich phai huy bo. Néu thoi diém doc nho hon nhin thdi gian, nhung thai
diém ghi lai 16n hon nhan thdi gian thi ching ta khong huy bo giao
dich, nhing ciing khong ghi muc nay vi Iy do dd dugc thao [udn trong
phan 6.10.

D& dang kiém tra rang néu theo nhitng quy tic nay mot giao dich
s¢ khong bao gidy doc mét gid tri dugc tao ra "trong tuong lai" hodc
khong thé ghi mot gid tri néu mt gia tri duge ghi trude d6 "sé duge doc
trong tuong lai”. Vi vay phuong phdp nay bdo dam s& tao ra mdt tic
dung twong duong vdi tdc dung cia thi ty mé trong do, cdc giao dich

x4y ra theo thit ty cha nhin thoi gian.
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6.56.3.KHOA CHOT VA NHAN THOI GIAN

Céch ti€p can nhan thoi gian tiét kiem duge mdt s8 thong bdo,
thao tac doc chi cin mot thong bdo diéu khién va mot théng bdo dir ligu
d€ yéu cdu va nhan dir licu, con mot thao tdc ghi cén n thong bdo dit
liéu v6i n [a 86 vi tri ¢6 ban sao.

Khuyét diém ciia n6, giéng nhy trong trudng hop phi phan tén,
nhan thoi gian s& lam cho nhiéu giao dich phai huy bd va khai dong lai
néu ¢6 nhiéu (inh hudng trong dé hai giao dich dang ¢ truy xudt cing

mot muc tai cing mot thoi diém.
6.17. KHOI PHUC CAC NUT

Nhur chiing ta dd d¢ cap trong cdc phan 6.14 va 6.15 khi mot ndt
gap sy ¢6 phai khoi phuc, né khong chi don gidn tdi hoat dong trd lai,
ma né phai kiém tra nhat ky va xdc dinh giao dich nao dang dugc uy
théc khi n6 gap su 6. Thong thudng qua nhat kg, né khong thé bict
duge mot giao dich da uy thdc hay da huy bo; vi vay né phai giri thong
bao dén it nhat mot thanh vién khic dé xdc dinh xem diéu gi da Xay ra.

Trong thuc €, c6 thé ¢6 mot vi tri N gap su ¢§ va khong khoi
phuc lai dugc trong mot thoi gian dai. Viec N gap su ¢6 sé dugc mot vi
tri M khéc phét hién ngay khi mot giao dich khéi su tai M c6 truy xuit
mot ban sao nam tai N clia muc A. Néu N chita bin sao duy nhit cia A,
giao dich nay budc phai huy bo, va ching ta khong cin phai 1am thém
di¢u gi nita. Tuy nhién néu A c6 nhidu ban sao, ching ta vin &6 thé tién
hanh va xem nhu khéong cé ban sao tai ndt N. Khi N khoi phuc, né

khong chi c6 trach nhi¢m (im ra nhitmg giao dich dang uy thac hoac huy

30. NMCS-4
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bé khi né gap su ¢d ma con phdi tim xem nhitng muc nao khong con
phil hop nita, theo nghia 12 ¢6 nhitng giao dich da thyc hién tai nhitng v1
tri khdc va da'sira ddi cdc ban sao cia mot myc cé mot ban sao tai N va

& nhitng vi trf khéc.
6.17.1,CAP NHAT GIA TRI

Khi mot vi tri hoat dong trd lai, né phai ghi nhitng gia tri mdi
nhat cha tdt ca cdc muc chia né. Ta s& néu hai chién luge téng quét dé
thuc hién diéu nay.

1. Néu vi trf M phat hién rang N dd gap su ¢6, M ghi su kién nay
vao nhat ky. Khi N khoi phuc, né giri thong bdo dén mdi vi tri. Neu M
nhan dugc thong bao nay, né xem lai nhat ky va tim lai diém N gap su
¢f réi gl gid tri mdi nhdt cla cdc muc chung cia N va M cho N.
Nhitng gia tri clia cdc muc ndy phai bi khod trong khi dang ti€n hanh
viéc khoi phuc lai N, va ching ta phéi chd ¥ ghi nhan gia tri méi nhat
b&i vi tdt ca céc giao dich di uy thdc mot gid tri cho muc A phdi thuc
hién viéc uy thdc theo ching mot thif tur tai tdt ca cdc vi tri cha A, véi
didu kién la ching ta c6 mot phuong phdp khod thich hop. Néu chiing ta
dang sir dung nhén thdi gian, thoi diém ghi cdc gid tri s& xdc dinh thir ty
cua ching.

2 T4t ca ban sao clia 14t ca cdc muc c6 thé duge gén mot thoi
diém ghi di hién c6 sir dung phuong phdp diéu khién dong thoi dya trén
nhin thoi gian hay khong. Khi mot vi tri N khoi phuc lai, né gui di tat
ca th¥i diém ghi clia t4t c cdc muc cha né, nhu di duoc ghi nhan tai

cac vi tri khédc, nhitng muc nay tam thdi bi khoa tai nhitng vi trf khdc, va

30. NMCS-B



Chuong 6. Quan Iy giao dich va diéu khién déng thoi phan tin 467

gia tri hién hanh cia nhiing muc ¢é thai diém ghi gdn hon thdi diém ghi
tar N s& dugce giri lai cho N.

Mo ta nay chi d& cap lu6t qua vdn dé quan 1y su c6. Ching han
ching ta phai xét xem diéu gi s& xay ra khi mot vi tri ¢6 chita cdc gid tri
ding dé cap nhat cho mot vi tri thi hai nhung chinh né lai bi su c6, |
hoac n€u mot vi tri gap sy cd trong khi mét vi tri khac dang khéi phuc. .
- Trong phén 6.1 ching ta di c6 nhimmg phuong phédp hifu hiéu va don
gidn d€ ngin can cdc khod gai trong nhiing hé théng don bo xir 1y.
Chiing ta ¢6 thé 18ng quat hod ky thuat ndy cho CSDL phan tin. Né&u
ching ta ding phuong phdp khod nhu cic luge dé "k trong n”, la
phuong phdp khod cdc bin sao riéng ré, chiing ta vdn ¢6 thé tranh dvoc
khod gai néu ching ta yéu cdu tdt ca céc giao dich khod ciac ban sao
theo mot thit ty dic biet,

. N€u A < B theo tif ty chit c4i thi giao dich T phai khod tat ca
cdc ban sao can ding coa A trude khi khod cc ban sao cin dung clia B.

2. Céc ban sao ctia mbi muc A duge x€p thit tu, va mot giao dich
khod tat ca cdc ban sao cdn ding ciia A theo thit tr d6.

Trong phan con lai ching ta xem so qua moét so phuong phép
tdng quat dé phat hién va trianh duge khod gai nhung khong rang bude
thit wr truy xudt cdc muc. D6 12 cic phuong phap: si dung cdc qud han
thoi gian (timeout), xdy dung mot dé thi cho (Waits - for graph), hoic

cach tiép cdn nhdn thoi gian dé tranh khod.
6.17.2. SUDUNG CAC QUA HAN THOI GIAN

Mot céch don gian dé phét hién khod gai 12 buoc mot giao dich

phdi ddnh d4u qud han vi huy bd néu né da dgi moét khod trong mot
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khoang thdi gian dii dé nghi rang nd bi vudng vao mot khoa gai. Tho
gian qué han phii di ngin d€ nhimg giao dich bi khod gai khong gitt
cac khoa qué lau, nhung ciing phai di dai d€ khong phai thuong xuyén
budc huy bd cdc giao dich thuc sir khong by khod gai,

Phuong phdp ndy ¢6 mot sé wu diém, né khong can phai dua
them thong bdo mdi. Tuy nhién, né cé xu hudng huy bo tdt ca hoic
nhiéu giao dich bi vudng trong khoa gai chir khong phai chi mot giao
dich ma di dé thdo gd khda gai.

6.17.3.D0 THI CHO

Chiing ta da dé cap trong phén 6.1 ring mot phép kiém tra khod
gai cdn va di trong mot h¢ théng don bo xir 1y 1a xay dung mot do thi
chd (waits - for - graph) véi céc nit 12 cdc giao dich. D4 thi cd mot
cung tir T, dén T, néu T, dang chd mot khod trén mot muc duge gilt boi
T,. khi d6 mot khod gai xdy ra néu va chi néu ¢6 mot chu trinh trong do
thi nay. V& nguyén tic, k§ thuat nay cling hoat dong dugc trong moi
trudmg phan tan. VaAn dé 1a tai mdi vi tri, ching ta dé dang duy tri mot
dé thi chd cuc bd (lacal wait- for - graph), trong khi cdc chu trinh ¢é
thé chi xuét hién trong dé thi chd toan cyc (global waits - for - graph),
1a hgp ciia cdc d6 thi cuc bo.

Thi du 6.31:

Gia su chiing ta ¢é cc giao dich T, va T, mudn khod cac myc Ava
B tai cdc nit N, va Ny tuong éng. A va B co thé 14 cdc ban sao cha cling
mot muc hoac ¢ thé 1a cde muc khdc nhau. Ciing gia s\ ring tai N, T,

(hoac mot giao dich con ciia T,) dd nhan mot khod ghi trén A, va T,
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(hodc mot giao dich con clia T, ) dang doi khod d6. Dong thdi tai N,, T,
¢6 mot khod trén B trong khi T, dang dgi khod d6.

Z

(a) DO thi ché cuc bo tai N,

Z

(b) D6 thi chd cuc bo tai N

B

(c) D4 thi chd toan cuc

Hinh 6.30 Phat hién khod gii toin cuc

Do thi chd tai N, vd Ny duge trinh bay trong hinh (a), (b), tat
nhién chiing khong cé chu trinh. Hop cla nhitng dé thi nay la dé thi (c)
¢é chu trinh.

Thi du 6.31 gidi thich tai sao dé phat hién céc chu trinh lai ¢dn
phai giri cdc thong bdo nhim xay dung mot dé thi chy toan cuc. Cé

nhi¢u cdch dé thyc hién tic vu nay th{ du:
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I. Sir dung mot nit trung tam d€ nhan céc cap nhat cho cdc do
thi chd cuc bo tir tit cd cdc vi tri theo dinh ky. K¥ thuat nay cé ohiing
wu va khuyét diém ctia nhiing phuong phdp khod tip trung: né dé bi
ngimg tré khi mit trung tam gap su c& va khi luu lugng thong bao tap
trung qua nhiéu vé nit nay mic du tong luu lugng thdp. Hodc

2. Chuyén céc d6 thi chd dgi cuc bo hién hanh qua tat cd céc vi
tri, biing cach gin né vao mot thong bdo hudng d€n mot vi tri khic néu
c6 thé, nhung theo dinh k§y vin gii d6 thi cuc b nay dén timg vi tri
khéc. Luu lugng théng bao duge sinh ra c6 thé 16n hon so v6i phuong
phéap nit trung tam. Tuy nhién, n€u chi phi cdc thong bao khong ddi so
v6i chidu dai cha ching, va céc thong tin cta d6 thi chy thudng c6 thé
"bam” vio nhitng thong bao khic thi chi phi thyc su dé chuyén théng tin

s& nho.
6.17.4.NGAN CHAN KHOA GAI DUA VAO NHAN THOI GIAN

Diéu quan trong cdn chd ¢ 1a nhan thoi gian chi dling dé€ tranh
khod gai; didu khién truy vén sir dung phuong phdp khod chét.

Theo mot luge dé, néu T, (mot giao dich con cia T, ) dang doi T,
(mot giao dich con clia T, ) thi nhin thdi gian cla T, phai nho hon nhin
thoi gian cha T, trong luge do thit hai, diéu nguoc lai s€ ding. Trong
méi luge d6 nay, mot chu trinh trong d& thi chd s& chia nhiing giao
dich ¢6 nhan thoi gian tang don diéu hodc giam don diéu khi ching ta
di vong quanh chu trinh. Khong c6 trudng hop nao c6 thé xay ra boi vi
xhi chiing ta di vong quanh chu trinh, ching ta s¢ tre lai vi trf nhin thi

gian hic dau.
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Bay gid chiing ta dinh nghia hai luge dé trénh khoi gai. Gia su
ching ta ¢6 cic giao dich T, va T, v&i nhin thai gian tuong tng la t, va
t; . Mot giao dich con ciia T, dang mudn truy xudt mdt muc A bi khoa
bdi mot giao dich concta T, .

L. Trong lugc d6 chd - huy di¢t (wait - die): néu t, < t, thi T, sé
chd d€ khod muc A, nguge lai néu t, > t, thi T, phai huy bo.

2. Trong lugc d6 gay thuong tdn - chd (wound - wait): néu t, >t
T, s& chd dé khod muc A, nguge lai, néu t, < t, thi T, phai huy bd va giai
phoéng khod trén A cho T, .

Trong méi lugc d6, giao dich bi huy bd phai khdi dong lai véi
cung nhén thoi gian cii, khéng phai v6i mot nhan thai gian méi. Viéc su
dung lai nhan thai gian ban ddu bdo dam ring giao dich "gia nhat" trong
moi fuge d6 khong thé bi huy diét hosc bi thuong t6n. Vi viy cudi cling
moi giao dich s& duge phép hoan tat, dinh 1y sau day s& khing dinh diéu

nay.

Pinh ly 6.9:

Khong ¢6 khod gai cling nhu khong cé khod séng trong cac hugc
d6 chd huy diét (wait- die) va thuong t6n - chdy (wound-wait).
Chitng minh:

Xét luoe d6 chy - huy diét. Gia sir cé mot chu trinh trong d6 thi
toan cuc, nghia 1a chudi cdc giao dich T| ..., T, sao cho méi T, dang doi
gidl phéng mot khod tir T,,, véi 1 <i < k va T, dang dgi T, . Goi t, Ia
nhin thoi gian cta T,. Thé thit, <t, < .. <t <t suyrat, < t.t la diéu
khong thé tén tai: twong ty, trong luge dé gay thuong tén - chd, mot chu
trinh nhu the cling kéo theo t, > t, > ... > t, > t, vi ciing I diéu khong
thé ton tai.
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Pé chimg tod tai sao khong c6 khod séng, ching ta lai xét luge do
chd - huy diét, Néu T 12 mot giao dich ¢6 nhin thdi gian nho nhét, nghia
1a T 1a giao dich gid nhat chua hoan tdt thi T khong bao gi® chét. N6 ¢6
thé doi nhitng giao dich"tré hon" gidi phdéng khod clia ching nhung bsi
vi khong ¢6 khod gai, cudi cing nhitng khod nay s& duge giai phdng, va
cudi cung T s& hoan tat. Lic ddu khi T khdi su, c6 mot s6 hitu han cic
giao dich "gia hon” con song. Nhu lap luan & trén, mdi giao dich ndy
cudi ciing s& hoan tat, khi dé6 T trd thanh "gid nhdt”. Lic d6, T chic
chin s& hoan tat vao 1dn khdi dong sau. Di nhién trong hoat déng binh
thuong, cdc giao dich khong cén phéi hoan tat theo thir ty wéi cua
chiing vd phén 16n s& ti€n hanh ma khong cdn phai huy bo.

' Lap luan tuong tu cho luge dé gay thuong tdn — chd. 4 day, giao
dich gia nhat khong phai cho nhing giao dich khéac giai phéng khod; né
idy nhimg khod né cén va "lam tén thuong" nhitng giao dich dang gii

ching.
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BAI TAP
6.1. Trong hinh 6.31 dudi day, chdng ta thdy mot lich biéu clia bén giao
dich. Gia sir ring khod ghi ham chda ca thao tic doc nhu trong phén

6.4. Hiy v& mot d6 thi tudn w hod va xdc dinh xem lich biéu cé kha

tudn tu khong.

6.2. Lap lai bai tap 6.1 vdi gia thiét cia phdn 6.6, trong d6 khod ham

chua thao tiac doc gid tri.

6.3. Trong hinh 6.32 c6 hai giao dich. Ching ta c¢6 thé xép lich moét
cach hop I¢ cho ching bing bao nhiéu cich? C6 bao nhiéu lich biéu

trong s6 nay kha tudn wr?

6.4%, Hay cho mot thi du giai thich tai sao gia thiét clia phin 6.2 1a gia
thi€t buoc phai c6 mot ham duy nhdt di kém theo mot Idn mot giao dich
khod mot muc, la mot yéu cdu qud "cao”. Nghia la hay dua ra mot lich
bi€u cho cic giao dich ma thuat todn 6.1 khing dinh bat kha tuin tu

nhung thyc su ¢6 tdc dung nhu mot lich biéu tuan tu.

6.5. Gid sir ching ta sir dung phuong phdp diéu khién déng thai dya vao
nhéin thdi gian. Hay dién gidi lai cdc thao tdc cha Hinh 6.31 13, RLOCK
duge xem 1a READ, WLOCK la WRITE vi cdc budc UNLOCK khong
ton tai. Giao dich ndo phéi huy bd néu gia thiét ring nhén thdi gian ciia
T, va T, twong dng la:

a) 300, 310, 320 va 330

b) 250, 200, 210 va 275

Trong méi trudng hop, hdy cho biét thdi diém doc va ghi cudt

cing cua A, B va C?



474

NHAP MON cO S8 DU LIEU PHAN TAN

(1)
2)
(3)
(4
(5)
(6)
(7
(&)
(%)
(10}
(11)
(12)
(13)
(14)
(15)
(16)
(17)

RLOCK A
RLOCK A
WLOCK B
UNLOCK A
WLOCK A
UNLOCK B
RLOCK B
UNLOCK A
RLOCK B
RLOCK A
UNLOCK B
WLOCK C
UNLOCK A
WLOCK A -
UNLOCK A
UNLOCK B
UNLOCK C
T, T, T, T,

Hinh 6.31 Mot lich biéu

LOCK A LOCK B

LOCK B UNLOCK B

UNLOCK A LOCK A

UNLOCK B UNLOCK A
T, T,

Hinh 6.32 Hai giao dich
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6.6. Tong quit nghi thitc cdnh hdo cha phan 6.7 cho phép cdc khod doc
va khod ghi, va cdc canh bao ién quan dén nhitng khoa nay. Vi thé vé
nguyén tic cé 16 thé thiic khod ch6t ma mét giao dich ¢6 thé cho mot
muc, tuong ng v6i 16 tap con cla hai loai khod va hai loai canh bio.
Tuy nhién ciing ¢6 mot s6 t6 hop vo dung. Chang han khong cén thigt
phdi dit mot canh bdo doc va canh bdo ghi trén cing mot muc boi vi
canh bdo ghi cdm t4t ca moi hanh dong doc cdm. Nhu viy ¢6 bao nhiéu
th€ thitc khod chét khac nhau ma mot giao dich mudn dat cho muc. Hay
trinh bay mot ma trén tuong thich cho nhimg thé thiic khod nay. Ching
han ching ta c¢6 hai giao dich, médi giao dich cé thé dat mot canh bdo
doc trén mdt muc nhung khong thé dat mot khod doc khi giao dich kia
da dat canh bdo ghi.

6.7. Hai thé thitc khod 1a wong duong trong mét ma tran tuong thich
néu chiing c6 cdc hang va cdc cot gidng nhau. Ching td ring chi ¢6

nam thé thic khod khong tuong duong trong bang ciia bai tap 6.6.

6.8, Gia sir tap cdc muc tao ra mot d6 thi DAG (directed acyclic graph,
do thi cé hudng khong vong). Ching t6 ring nghi thiic dudi day bio
dam dugc tinh kha tudn ty:

i) Khod ddu tién c6 thé dat trén mot nit bat k.

i1) Sau d6, mét niit n chi ¢6 the bi khod néu giao dich ndy giir
khod it nhat tai mot niit tién boi (predecessor) ciia n va giao dich nay da

khod méi niit tién b&i clia n vio mot thoi diém nio dé trong qud khit.

6.9. Ching minh ring nghi thic sau ciing an toan cho cdc d6 thi DAG.
i) Khod ddu tién ¢6 thé dat trén mot nat bat ky.

i1} Sau dé, mot giao dich ¢6 thé khod mét niit n chi néu né gir
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khod trén hon phan nira (majorty) cdc nit tién béi cua n.

6.10. Ching minh ring khoa chdét hai pha 12 c4n va da cho tinh kha tuan
e trong mo hinh cla phén 6.4 (khod doc va khod ghi déu ham chifa thao
tdc doc).

6.11. Thay vi luu cic khod vao mot bang khod, chung ta ¢6 thé luu khoa
k&m véi chinh cdc muc. Cdch tiép can ndy gay ra vin dé gi?

Huong ddn: Hiy xét s6 14n truy xudt khoi véi gid thi€t 1a bang
kho4 s& dat vira vao trong bd nhd nhung toan bé CSDL thi khong. Déng
thdi phai xét xem cédn phai sir dung cdu tric nao dé luu cdc khod keém
v6i cdc muc, gia s ring thé thic khod nhu READ c¢6 thé duge nhiéu

giao dich giit cing mot lic.

6.12. Nhan thoi gian ciing ¢6 thé duge luu ciing vdi cdc muc thay vi luu
rieng trong mot bang. O pham vi nao nhimg khuyét diém xuat hién
trong phuong phap khod (nhw duge dé cap trong bai tap 6.11) ciing xay
ra trong phuong phdp nhin thoi gian?

6.13*, Chiing ta hidy xét mot quan hé R biéu dién céc tai khoan tai mot
ngan hang. Gia sit ring cdc muc 1a cdc bo cia R, nghia la méi bo duge
kho4 rieng ré. Nhiéu giao dich c@n ghi gid tri méi cia thudc tinh
BALANCE ciia R va vi vay khong chic ¢é duge mot thai gian sao cho
khong ¢6 bd ndo bi khod ghi. D6i khi chiing ta mudn thuc hién mot giao
dich dai diing dé tinh tdng cdc s6 du clia R. Mot s8 vdn dé c6 thé xdy ra
la:

i) Thi€u tinh kha tuin tu, nghia 12 téng cic s6 du khong phan anh
tinh hudng da x4y ra tai mot thoi diém nao d6 trong qué trinh hoat

doéng cua ngan hang.
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ii} Cho dgi qud lau; nghia 12 nhitng giao dich tinh téng s& du
phai dgi vo han dinh.

1ii) Cho doi qud lau; nghia 12 nhing giao dich ngian phai doi giao
dich tinh t6ng s6 du hoan tat.

iv) Cudn ngugc day chuyén trong trudng hop c6 su c8 hé thong.

v) Khong thé héi phuc khi ¢é su ¢6 hé théng (khéng phai su ¢6
vat ligu).

Hay chi ra xem vén d€ ndo c6 thé xay ra néu ching ta sir dung
mobi chién luge didu khién déng thai dugi day.

a) Khoi chot hai pha nghiém ngat véi tat ca cic khoa duge trao khi
giao dich cén str dung.

b) Khod chét hai pha nghiém ngat véi tdt ¢ cac khod duge trao
khi giao dich bit diu.

c) Khod chét hai pha khong nghiém ngat vé6i cdc khod duge trao
khi can va gidi phéng ngay sau diém khod bdi vi chiing khong can thiét
nira.

d) Khod chét khong phai hai pha vé6i cde khod duge trao ngay
khi doc hodc ghi va gidi phéng ngay sau khi doc hoic ghi.

e) Dicu khi¢n dong thoi lac quan dya vao nhan thdi gian v6i nha
thdi gian duge kiém tra vio ldc két thiic giao dich.

f) Gidng (e) nhung véi nhan thoi gian dugc ki€m tra khi céc muc
dugc doc hodc duge ghi,

g) Mot luge dé da phién ban dua vio nhin thoi gian voi nhimg
phién ban phi hop duge doc va nhin thdi gian duoc kiém tra vio ldc

ghi.

6.14. Trong hinh 6.33. ¢6 mot danh sdch cic giao dich vi cdc muc bj
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ching khod. Chiing ta gia sit ring 5 giao dich déu san sang dé bat ddu
theo diing thit tr nhir trong hinh. T, bit ddu trude tién réi két thiic sau
khi T, da sdn sing nhung truée khi T, sin sing khéng c6 giao dich ndo
khadc ket thic cho dén khi tit ca 5 giao dich déu sin sang. Gia sit chiing
ta su dung nghi thite bdo toan trdnh khéa séng va khod gai cha dinh ly
6.7. Hiy chi ra thi tu cac giao dich thuc sy bat ddu va hang dot tai mot
budc.

Giao dich Cac muc khod

T, (A, B
T, (A, C)
T, (B, C}
T, {B}
T, (Cl

Hinh 6.33 Cho bai tip 6.14

6.15. Gia s trong mang ¢6 ba ndt 1, 2 va 3. Muc A ¢6 cdc ban sao tai
ba nit, cdn muc B chi ¢é ban sao tai nit I va 3. Hai giao dich T, va T,
khdoi hoat cuing lic twong fng tai nit 1 va 2. Mdi giao dich thuc hién céc
budc sau;

RLOCK B; WLOCK A; UNLOCK A; UNLOCK B;

Gia st ring trong mdi don vi thdi gian, mbi giao dich cé thé gl mot
théng bdo d&n mot vi tri, mbi vi trf ¢6 thé doc mot thong bdo. Khi cdn phai
chon lva vi trf gifi hodic nhéan thong bédo, hé thong ludn chon vi trf duge ddnh
s6 thap nhat. Cdc thong bdo bo sung s& duge dat vao mot hang doi dé gl hoac
nhan & nhimg don vi thdi gian k€ ti€p, Hiy mo phdng hoat dong ctia mang
theo cdc quy tic diéu khién déng thot dudi day:
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a) Khoa ghi tat ca.

b) Khod qua ban.

c) Theo vi tri chinh v6i gia thi€t ring nat 1 cho A va niit 3 cho B.

d) The ban chinh, khdi ddu véi vi tri 2 va 3 giit the doc cho A va
I giir thé ghi cho B.

e) Diéu khién déng thti dya vao nhan thdi gian, gia sir rdng nhin
thoi gian clia T, vuot qué nhan thdi gian cta T, vA cd hai déu 1én hon

cdc thoi di€m ghi va doc ban ddu cia tat ca cic ban sao.

6.16. Chimg t6 ring d€ su ¢6 cia hai dudng lién lac khong cit ditt lien
lac trong mang gém n ndt, mang phai ¢6 it nhat 3n/2 canh. Dong thoi
ciing ching t6 rdng ¢6 nhitng mang véi [3n/2] (phdan nguyén bé hon

3n/2) canh khong bi cat dat lién lac bdi sy ¢6 cla hai dudng lién lac.

6.17. Mot mang n ndt can ¢é bao nhiéu canh dé c6 thé thich ting duogc

khi ¢6 sy ¢6 cha k duong lign lac bat ky.

6.18. Gia sir raing mot khod doc toan cyc (logic) yéu ciu phai khoé doc j
ban Sao cuc bo (vat 1) va mot khod ghi logic cdn phai khod ghi trén k
ban sao. Chiing t0 ring néu j + k < n hodc k < n/2 thi cdc khod logic
khong hoat déng nhu ching ta mong doi (vi vay chién luge k trong n 13
cidch lga chon kha thi nhat).

6.19. Hay xdc dinh s6 luong thong bdo trung binh dugc sir dung baoi
phuong phap thé ban chinh d€ dinh nghia khod véi gia thi€t 1a khi cdn
khod mo6t muc A:

1) 50% thai gian mét thé ghi cho A c6 sdn & vi tri cuc bo (va vi
vay khong cé thé doc).

i1} 40% thdi gian thé doc cho A c6 sdn & vi trf cuc b,
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iii) 109% tho gian khong ¢6 sdn the ghi 1an thé doc cho A tai vi
tri cuc bo.

iv) Khi mot thé duoc yéu cdu khong cd sin tai vi tri cuc bo, tit
cdc vi tri déu giao nop cdc thé ching hién ¢6 cho vi tri yéu cau sau mot

qué trinh trao d6i thong bdo.

6.20. Diéu gi x4y ra khi giao dich cla hinh 6.26 thuyc hién theo nhiing
phuong phép khod khic véi phuong phap khod ghi tdt ca?™

6.21. Ching ta c6 thé thuc hién mot qua trinhuy thdc hai pha phan tin
ma khong cin mot diéu phéi vién n€u ching ta yéu cdu mdi thanh vién
(trong n thanh vién) gii biéu quyé&t dén tat ca n - { thanh vién con lai.

a) Hiy v& mot so d6 trang thdi dich chuyén cho médi thanh vién,
bao gém ca cédc hoat dong phai thue hién néu can phai khai phuc.

b) Cdn phai ¢6 bao nhiéu théng bao?

¢} Néu st dung thao tdc phiét tén, c6 bao nhiéu thao tic can thue
hien? -

d) Cic giao dich c6 bi phong toa hay khong? Néu cé hdy dua ra
mot thi du.

6.22. Lap lai bai tap 6.22 cho qud trinh uy thic ba pha khong c6 diéu
phoi vién.

6.23. Mot céch 1i€p can dé uy thdc hai pha phan tdn 1 sap xép céc thanh
vién vao trong mot vdong xoay (ring) vd hy vong réng ching truyén va
luu giit cdc bidu quyét theo vong nay, bit ddu tir diéu phdi vién réi cubi
cling quay tr& lai diéu phdi vién, Sau d6 diéu phoi vién chuyén két qua
biéu quy€t quanh vdng. Trong trudng hgp cé mot hodc nhiéu nit gip su

6, cdc thanh vién s& bo qua nhing vi tri ¢6 su ¢6 dé tim thanh vién k&
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li€p con song. Hay thyc hién lai cdc cau hoi cla bai tap 6.22 cho mo
hinh nay,

6.24. Lap lai bai tap 6.21 uy thic ba pha

6.25. Ching ta ciing di khing dinh ring trong thdi gian khoi phuc vai
uy thic hai pha, n€u mot thanh vién chua gli bi€u quyét uy théc thi tinh
trang khong nhat quén cé thé xdy ra. Hiy dua ra mét tinh huéng minh
hoa cho két luan nay.

6.26. Gia sir c6 bon thanh vién T, (diéu phéi vien), T,, T, va T, dang uy
thic hai pha. Hay du dodn diéu gi s& xay ra néu cic SUr ¢6 sau day xay
ra. Trong méi trudng hop hiy chi ra xem diéu gi xay ra trong qud trinh
khoi phuc (n€u pha khéi phuc duge dua vao) va cho biét xem c6 giao
dich nao bi phong t16a khong?.

a. T, gap su c6 sau khi giri vote - commit dén T, va T, nhung
chua giri dén T, .

b. T, gap su ¢6 sau khi gti vote - abort; nhitng thanh vién khac
bi€u quyét uy thic.

. T, gap su cd truée khi biéu quyét; nhitng thanh vién khéc bidu
quyét uy théc.

d. Tat ca déu biu quyét uy thic nhung T, gap sy ¢6 trude khi gii
thong bio commit.

c. Tat ca déu bi€u quyét uy thac va T, gap sy ¢ sau khi gii
thong bdo commit dén T, (chi minh T, )

f. T4t ca déu bi€u quyét uy thic va T, glti commit dén 4t ca cic
giao dich khdc nhung T, gap su ¢6 trude khi nhan dugc théng bdo
commit.

31. NMCS-A
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6.27. Chitng minh rang trong uy thdc ba pha, néu diéu phdi vién gl
commit dit chi d&n mot thinh vién trude khi gl prepare - commit dén
moi thanh vién thi hanh dong 151 (hodc phong tod) c6 thé xay ra theo

md hinh su ¢d cua phan 6.15.

6.28. C6 thé 16n tai mot hanh dong gay 161 trong uy thdc ba pha hay
khong n€u mé hinh su ¢6 cua phdn 6.15 duge sia d6i lai, cho phép tinh
huéng that lac cdc thong bdo ngay ca khi khéng ¢é nut hedc dudmg lién
lac ndo bi su c6. Giad sir ring khong c¢6 thong bdo xdc nhan cho thong
bao prepare - commit nhung mét thinh vién dang doi commit ¢6 thé
danh ddu qua han va chuyén sang trang thdi Recover. Diéu gl s€ xay ra

néu cdc thong bio prepare - commit dugc xdc nhan.
6.29%, Hoan tat phan ching minh bd dé 6.1 (b):

6.30%, Hiy xét thuat todn bdu chon lanh dao dugc mo ta trong phan
6.15, duge 4p dung cho mét tip gém k thanh vién.

a. Chitng minh ring thuat todn ¢é thé st dung dén O(k) thong
bédo.

b. Gia sir ring tat ca thong bdo déu cdn mot thdi gian nhu nhau.
Chitng minh ring chi c6 O(k) thong bio duoc st dung, gia thiét 1a
khong cé su ¢6. '

c. Diéu gi s& xay ra néu tat ca thong bio déu cédn thdi gian nhu
nhau nhung xdy ra su cd trong khi dang bdu chon? Hiy cho biét so

thong bdo t3i da ¢6 thé duge giri di dudi dang mot ham s6 theo k.
6.31%. Hoan tat phép ching minh bd dé 6.2.

6.32*, Hay dua ra mot tinh hudng cho thuat todn khoi phuc cla uy thic

ba pha trong d6 cdn thuc hién nhiéu vdng khoi phuc réi quyét dinh cudi

31, NMCS-B
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cung la phdi huy b6 du ring cé thé moét thanh vién nio dé da chuyén

sang trang thdi Ready - to - commit,

6.33. M6 ta trudng hop tuong tu v6i khod chét qud bédn trong phuong
phdp nhan thi gian.

6.34. Gia st rang c6 ba muc A, A, va A, i cde v tri twong tmg S, S,
va S;. Dong thoi c6 ba giao dich T, T, va T, vdi T, dugc khoi dau tir S,
i=1,2,3. Sdu sy kién sau lan luot xay ra:

T, khoa A ; T, khod A,; T,khod A;;

T, yéu cdu khod trén A, ; T, yéu cdu khod trén Ay

T, yéu cdu khod trén A, .

a. Gia skt ching ta chuyén cdc dé thi cho dgi cuc bo quanh vong,
gan ching vao cdc théng bdo yéu cdu khod. Hay trinh bay dé thi ch& doi
toan cuc thu dugec méi vi tri sau chudi hanh déng trén. Cé phdt hién
dugc khod gai khong?

b. Nhitng thong bdo b8 sung nao (c6 chia dé thi chd doi cuc bo),
néu c6, cén phai glri dé mot vi tri phat hién duge khod gai.

c. Gia sir chiing ta sir dung chién luge chd doi - huy diét dé ngan
chin khéa gai. Hay cho biet diéu gi s& x4y ra néu thoi gian t; cho T, ¢6
tht tr ¢, <, < t,.

d. Lap lai c&u (c) véi gid thiét t, > I, >t,

e. Lap lai cau (c) cho luge dé gay thuong tén - chy di.

f. Lap lai cau (e) vdi gid thigt ¢, > t, > t,.
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CO $O DU LIEU DOI TUONG PHAN TAN

Cong nghé CSDL da nhanh chéng chuyén sang hé trg cdc fmg dung
mdéi. CSDL quan hé di duce chitng minh 14 rit thanh cong trong viée héd trg
cho cdc 1tng dung xir 1y cic dit liéu kinh doanh. Tuy nhién hién nay dang c¢6
mot 16p tng dung quan trong, thutmg dugc nhic dén véi tén goi la “ing
diung CSDL ndng cao” (advanced database appliciation), dat ra nhu ciu cap
bich d6i vai viee quan 1y CSDI. Thi du nhu thiét ké cde hé thong véi su tro
giup ctia mdy tinh (computer - aided design viét tat 1a CAD), xay dung cac
hé thong tin van phong (office information system, OIS), hé thong tin da
moi triedmg (multimedia information system) va i fué nhdn tao (artificial
intelligence, AI). D&i v6i nhiing tng dung ndy, cdc hé qudn tri CSDL doi
tirong (object DBMS) dugc xem 1a thich hgp hon do nhimg dic tinh sau:

1. Nhitg g dung nang cao ny dodi hoi phai lhuu trir va thao tic cdc
kidu di lidu tria tugng hon (thi du hinh anh, tu ligu thi€t k€) vA kha nang
cho phép ngudi ding dinh nghia cic kiéu cho timg ng dung. Vi the cin
phdi c6 mot hé théng kiéu phong phu ¢6 hd trg cdc kidu triru tuong do nguoi
diing dinh nghia. Trong khi d6 cdc hé thong quan hé gidi quy€t v6i mot kiéu
d6i tvong duy nhat, d6 12 quan h¢, véi cdc thudc tinh 13y tir cdc mién gid tri
don gian va cd dinh (thi du s6, ky ty, chudi, ngdy thing . . .). Khong ¢6 ho

trg nao cho viéc dinh nghia v thao tac céc kiéu dua vao nhu cau img dung.
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2. M6 hinh quan hé t6 chitc dit lieu theo mot phuong thitc tuong doi
don gidn va “phang”. Biéu dién cdc d6i twong ving dung ¢6 céu tréic bing mo
‘hinh quan he phéing lam mit di cAu triic tr nhién vén ¢6 ma c6 khi rdt quan
trong d6i véi tng dung. Thi du trong cdc tmg dung thiét ke cong nghé, ngusi
ta mudn bicu dién d6i twong xe c6 chita mot d6i twong dong co. Tuong tu
trong cdc h¢ thong tin da méi truong, cdn chii ¥ 12 mot d6i trong siéu i lieu
chifa mot doi tuong video va mot d6i twong van ban ¢é d& muc. Méi lién hé
“ham chira™ gitta cic doi tuong khong dé gi biéu dién duoc trong mé hinh
quan hé nhung lai khd don gidn trong cic mé hinh d6i tuong bing cdc doi
fiegng hop phdn (composite object) va doi nigng phire {complex object) ma
ching ta s& xét so qua sau day,

3. Céc he thong quan h¢ cung cdp mot ngdn ngir khai bdo va don
gian d¢ truy xudt dir lieu, d6 1a SQL. Vi day khong phéi 12 mot ngon ngir
day du vé kha nang tinh todn, cdc ving dung CSDL phitc tap déu phai duoc
viét bang mot ngon ngif lap trinh tdng qudt cé gin kém nhig cau lenh van
tin. Di¢u nay gay ra mot bai todn bdr khd khdng (impedance mismatch), nay
sinh do nhimg khac bi¢t vé mic do triru tuong hod gitta cdc ngon ngit quan
h¢ va cdc ngon ngi 1ap trinh ma chiing twong tac. Cac khdi niém va kiu coa
van tin, dién hinh 13 16i thao tic mdi lan mot tap khong phi hop véi 16i hoat
tic clia ngdn ngir 1ap trinh theo kiéu mdi 1an mdt mau tin. Trong mot he
théng doi tuong, cdc Ung dung phifc tap ¢6 thé dugc viét hoan toan bing
mot ngon ngit lap trinh CSDL d6i tugng duy nhat. Duong nhién diéu nay cé
thé thay déi khi SQL phit trién hudng vé mot ngén ngit tinh todn hoan
chinh.

Trong phan 7.1. chdng ta s& thiao ludn cdc khdi niém ¢o ban vé dai
tuomg v cdc van dé lién quan dén cic mo hinh hudng d6i tuong, Phin 7.2

ching ta xem xét viéc thigt k&€ phan tan cic CDSL d6i tuong. Phan 7.3 dann
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dé thao luan cac vin dé kién tric DBMS d6i trgng phan tdn. Trong phan 7.4
chiing ta thao lugn nhitng van dé mdi, nay sinh trong viéc quan iy cic doi
tuong va trong phdn 7.5 ching ta tap trung xem xét vig¢c luu trir d6i tugng.
Céc phin 7.6 va 7.7 duge danh cho cic chitc nang co ban clia DBMS: xir ly
van tin vd quéan 1y giao dich. nhimg vdn d¢ nay tac ra nhiing budc ngodt

dang chad ¥ khi dugc xem xét bén trong ngit canh clia cong nghé mai nay.
7.1. KHAI NIEM CO BAN V£ €O SO DU LIEU POI TUGNG

He quan tri CSDL doi tugng 12 mot hé thong st dung “doi tugng”
lam don vi co ban dé€ mo hinh hoa va truy xuat. Ngodi khang dinh kha tim
thudng ndty, ci gi cdu tao nén DBMS d6i tuong 13 mot dé tai duge nhiéu
ngudi quan tam va thao luan. Mot s6 dac ta mo hinh doi tuong chudn da xuat
hién nhu mot phan cia cdc chudn ngon ngt (thi du nhu mé hinh ODMG,
Object Data Managemnt Group Cattell, 1997) hoac SQL - 3 (Melton, 1998)
nhung khong dugce thita nhén réng rai. Trong nhiing doan con lai ctia phan
nay chiing ta s& xem lai mot s6 van dé thiet k€ va cic chon lua cho viéc dinh

nghia mdt mo hinh ddi tugng.

7.1.1, PO TUONG

Nhu di chi ra & trén, (it ca cic DBMS déi twong déu duge xay dumng tir
cic doi nigng (object), Doi ntyng biéu dién mot thic thé ¢6 thuc trong hé

théng dang dwoc mé hinh hod. Don gian nhit, nd dugc biéu dién bang mot
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cap (OID, trang thdi), trong d6 OID 1a mét dink danh déi twgng (object
indentifier) va trang thdi tuong Umg /@ mot biéu (fién ndo dé cho trang thii
hién tai cla d4i tuong,

Dinh danh déi neong la mor tinh chdt bat bién ciia mot d6i tugng, phan
bi¢t nd voi nhitng doi tuong khdc, bat ké trang thai cia né, Diéu ndy cho
phép dung chung déi tugng, 1a co s dé hd trg cdc cdu tric hop phén va ciu
trdc phuc. Trong mét 6 mo hinh, sy bing nhau clia OID la mot so sénh
nguyén thuy duy nhat; con céc loai so sdnh khéc, ngudi dinh nghia kiéu s&
dic 1d ngit nghia ctia phép so sanh dé. Trong mét s6 mo hinh , hai d6i tugng
duge xem la dong nhdt (indetical) néu chiing 6 cing OID, v 1A bdng nhau
(equal) néu chiing cé ciing trang thdi.

Cac mo hinh d6i tueng thuong bat ddu phéan chia tir chd dinh nghia
vé trang thdi (state). Trang thdi 12 mot gia tri nguyén uf hodc mot gid tri
duge xay dung (thi du 13 o hoac tdp).

Go1 D 1a hop cdc mién do he théng dinh nghia vi mién cua céc kiéu
dit lieu triru teong ADT (abstract data type) do ngudi ding dinh nghia (thi
du mién cdc cong ty). .

Goi I 1a mién cdc dinh danh duge diing dé dit tén cic doi tuong,

Goi A la mién cdc thuce tinh tén.

Mot gid tri (value) dugce dinh nghia nhu sau:

1. Mot phan tir cia D 1a mot gid tri va dugc goi 1a tri nguyén ur
{atomic value).

2. [a; vy, ay v ] duoe goi fa trf b6 (tuple value), trong d6 ald mot
phan tr cia A va v, 1a mot gid tri hoac 1A mot phén tir chia I. [ ] duge goi 1a

todn tu dumg bo (tuple constructor).
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3. { Voo, v} dugce goi 12 trf tdp hop hodc tri tdp (set value), vii v,
12 mot gia tri hoac 1a mot phan tir cha L. |} duogce goi 1a rodn 1z dung 1dp (set
constructor).

Tap va bd la cic todn tir xay dung dit liéu ma ching ta xem nhur cé
vai tro chu yéu trong cédc tng dung CSDL. Nhimg todn tr xay dung khéc, vi
du nhu danh sdch hodc mdng, cling duge dua vao dé 1am tang kha nang cla
md hinh,

Thidu?7.1:
Xét cdc dai tuong san
(i,,123)
(i,,S10)
(i {1, iy D)
(14,111,351
(is. [ LF: i,, RF:iy, LR: i,RR 1,5 1)

Céc do1 tugng 1,va i, [ cdc d6i tugng nguyén ta, con i, va i, 1a céc
d6i tugng duge xay dung. i, i, 13 OID cha mot ddi tugng véi trang théi cta
nd ta mot tap hop. Khdce biét gitra hai ddi trong nay @ chd trang théi cua i,
gém ¢6 mot tAp cédc gid tri cdn cua i; gdm mot tap cdc OID. Vi thé daoi tugng
i, tham chi€u dén nhimg d6i tugng khac. Khi xem dinh danh doi neong la gia
tri trong moé hinh doi twomg, chiing ta ¢6 thé xdy dung dwoc cde doi tugng
phitc tap tud v. D6i tugng i; ¢é mot trang thdi nhan tri bo gom bon thudce
tinh (hoac cac bién thé hién), gia tri cha méi thudc tinh ndy 1a moét doi tugng
khéc.

Nguge lai v6i gid tri, cdc d6i tugng hd trg mot thao tdc cap nhat

chudn, cho phép thay déi trang thii d6i tugng ma khong lam thay déi dinh
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danh d6i tugng. Diéu nay tuong tu nhu cac ¢ap nhét trong cic ngoén ngit lap
trinh theo 1¢nh, trong d6 cic dinh danh dsi tugng dugc cai dat bing céc con
tro trong b6 nhé chinh. Tuy nhién, dinh danh cdn tdng quit hon eon tro,
theo nghia 1 né t6n tai ca khi chuong trinh da cham dit. Mot diéu suy ra tir
dinh danh d6i tuong la chiing ta ¢6 thé ding chung céc déi twong dé bét ric
roi vé& du thira dir ligu.

Thidu72:

X¢ét cac dai tugng sau:

{1,, Volvo)

(ip,[ name: Jon, mycar: i, 1)

(i; ,[ name: Mary, my(-:ar:iI D

John va Mary dung chung d6i twong ky hiéu 1a mycar (c4 hai déu s&
hitu xe Volvo). Khi thay d6i gid tri cia d6i tuong i, tr “Volvo* sang
“Chevrolet”, ci hai d6i tugng i, va i, déu tur déng thay déi mycar cla minh.

Qua thi du 7.2 cho thay cdu trdc cia mot mo hinh - trang thai dugc
biéu dién nhu mot tap cdc bién thé hién (instance varible) hoic thudc tinh
(attribute) ma thye sy chiing 12 cdc gid tri.

Hanh vi cia mo hinh duge biéu hign qua cic phuong thite (method).
Phuong thire dinh nghia cdc hanh dong dugce phép trén nhimg d&i tugng va
dugc diung dé thao tdc nhitmg d6i twong d6. Phuong thiic bidu dién mait hanh
vi ¢ciia mo hinh vi ching dinh nghia céc hanh vi hgp Ié ma doi tugng c6 thé
thita nhan. Mot thi du dién hinh 12 hanh vi clia mot thang mdy. Néu chi c6
hai phuong thic duge dinh nghia trén d6i twong “thang may” 1a “di len” \f:‘i.
“di xudng”, ching ta dinh nghia hanh vi ciia doi tugng thang mdy: n6 c6 thé

di 1én va di xuéng nhung khong thé di ngang duoc.
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Céc mo6 hinh doi tuong di theo 18i ti€p can hanh vi khéng c6 bién thé
hién hoic phuong thitc ndo; chi cé cdic hanh vi duge dp dung cho cdc d6i
tuong dé thu duge mot két qua ndo d6. Cac hanh vi ¢6 thé duge cai hoac
bing cdc ham ton trit (stored function) hodc bang cédc ham dd dugc tinh
nhung phan biét ndy khong duge dinh nghia bing cdc két qua tra vé khi dp

dung cac hanh vi nay.

Mot s& mo hinh d6i tugng loai bo sy phan biét gitra gid tri va doi
tuong. Trong cdc md hinh don gidn nhu thé, méi vat 12 mot d6i tuong, ké ca
céc thue thé hé théng va thuc thé do ngudi sir dung dinh nghia. Trong nhing
hé théng dé, khong ¢é todn L xay dung (tap hop hodc bo); déi tuong tao ra

bing cach chuyén biét hod hoac tong quét hod céc doi tugng khic.

Mot phan biét quan trong gidfia mé hinh quan hé va mé hinh déi
tiwong 1a quan hé gidi quyét véi gid tr dit lieu theo mét 161 thong nhat, dir
litu duge nhan dién boi gid tri. Mot quan hé duge xéc dinh bdi mot €n, va
moét bo duge nhan dién bdi tap gid tri. Nguge lai, trong cdc mo hinh déi
tuong, dit licu duge nhan dién boi OID clia né. Phan biét nay rat quan trong;
mo hinh hoa cic méi quan hé giira dif liéu dan dén du thira dir liéu hodc dua
ra khdi niém khod ngoai trong mo hinh quan hé. Quan ly tu dong cdc khod
ngoai doi hdi phdi cb sy hd trg cha rang budc toan ven (toan ven tham

chiéu).

Thidu7.3:
Xét lai thi du 7.2 Trong m6 hinh quan h¢, dé dat dugc cling muc
dich, ngudi ta phai dat gia tri clia thude tinh mycar 1a “ Volvo”™. Doi hoi cd

hai bo déu phai cap nhat khi né d6i thanh “Chevrolet”. Pé lam gidm di du
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thita , ngudi ta vin bicu dién i, 12 m6t bo trong quan h¢ kia va tham chiéu
dén do tir i, va i, bing cdch ding khod ngoai. Can nhé ring day 12 co s& cia
cdc dang chudn 3NF va BCNF. Trong trudng hop ndy, viéc loai bd du thira
trong mo hinh quan h¢ doi hoi phai chuan hod cac quan he. Tuy nhién i, ¢6
thé 12 mot déi tuong c6 cdu tric ma biéu dién né bing mot quan hé chudn
cé thé bét tién. Khi d6 chiing ta khong thé gan né lam gid trj cda thudc tinh
mycar ngay cd néu chiing ta chap nhén du thira vi mé hinh quan hé doi hoi

rang cdc gid tri thudc tinh phai Ii nguyén tir,

7.1.2, KIEU DU LIEU TRUU TUGNG

Kiéu dit liéu triu negng ADT (abstract data type) tir au da duoc diing
trong cdc ngdn ngit 1ap trinh va gan day trong cdc CSDL quan hé, Gid day
kiéu dit liéu triru tugng (a hiéu nhu kiéu dit liéu doi tuong- mo 1d cde doi
neomg Kiéu dir lieu d6i tugng gan véi cdc hé quan tri CSDL quan hé - doi
wong. Kiéu dit liéu triu tugng ADT (thudng duge goi don gian 13 kidy) 1a
mot khudn mau cho tit ca cdc d6i tugng thude kiéu d6. Trong trudng hop
nay ching ta khong phan biét giira cdc d6i tugng hé théng (nghid l1a cdc gid
tri), cdc doi tugng cdu tric (b hodc tip) va cdc d6i tuong do ngudi dﬁng
dinh nghia. Mot ADT mo ta kiéu clia di liéu bang cach cung ciip mot mién
dir liéu v6i vling cdu triic cling nhu céc thao tdc (ciing goi 1a phuong thiic) 4p
dung dugc cho cdc phin tir cha mién dc’)..'N(’)i chung cdc thao tic ADT chudn
ching han nhu phép chuyén déi cho nguyén liéu - thanh phdm 1a bét buoc.
Ngudi sir dung ADT chi thdy cdu triic dit lidu giao dién vi tén céc thao tic giao

dién v6i cdc ki€u nguyén liéu va thanh phim di kem.
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Thi du 7.4:

Trong chuong nay chiing ta s& ding mdt thi du dé minh hoa sitc manh
cha cdc mo hinh d6i tugng. Chiing ta s& mo hinh hod mdt chiée xe hoi véi nhiéu
b6 phan (dong co, gidm séc, vo xe) va s€ luu nhitmg thong tin khac nhu hdng

san Xudt, nim san xuat, s6 xe i, . . . v6i bit k¥ mot cii phap cu thé nao:

type Car

attributes

cngine: Engine

bumpers: {Bumper}

tires: [LP: Tire, RF:Tire, LR: Tire, RR:Tire]

makc: Manufacturer

model: String

year: Data

serial no: String

capacity: Integer

methods
age: Real
Dinh nghia kiéu dic ta ring Car c6 tdm thudc tinh va mot phuong

thic. Bon thudc tinh ( model, year, serial no, capacity) 1a nhiing thuoc tinh
dua trén gid tri con nhiing thude tinh khac (engine, bumpers vi make) dua
trén déi tugng (nghia 1a ching diing d6i tugng khdc lam gid tri cta ching).
Thugc tinh bumpers nhin tri tap (nghia 1a diing todn tor dung tap) va thudc
tinh tires nhan tri bo trong dd vo trude trai LF (left front), trude phai RF
(right front), sau trdi LR (left rear) va sau phdi (right rear) dugc xdc dinh

rieng ré, Ching ta di st dung ky phédp trong d6 céc thudc tinh duge viét
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thudng va kiéu duge viét hoa. Vi the engme 1a mot thudce tinh con Engine 13
mot kiéu clia he théng.

Mot diém nita cdn dugc néi dén trong thi du nay. Phuong thic age
nhan ngay hé¢ théng va gid tri thudc tinh year roi tinh ra ngdy thdng. Tuy
nhién vi ca hai diéu nay déu c6 tinh chat noi tai cia déi tugng, ching khong
dugc trinh bay trong dinh nghia kiéu , 1a giao dién doi V41 ngudi sit dung.

Cdu triic dir liéu giao dién ctia ADT ¢6 thé phitc tap va I6n tuy ¥. Thi
du ADT car c6 mot thao tdc age 14y ngay hién tai va sém xudt ca xe, tinh ra
tui clia xe. Mot mo hinh d6i tugng véi ADT cho phép mo6 hinh hod déng
thoi cd dir li¢u 1an cdc thao tac. Tuy nhién diéu nay khong néi rang cic thao
tac duge luu chung véi dit ligu. Chiing ¢6 thé duge luu trong mot thu vién,
trong tu nhu thu muc dit liéu,

7.1.3 HOP PHAN

Trong nhimg thi du ching ta da thao luan cho dén lic niy mot s&
bién thé hi¢n dua trén gi4 tri, ching han nht model vi year trong thi du 7.3,
con nhimg bién khic dua trén doi tuong, ching han thude tinh make véi
mién cla nd 1a tap céc d6i tuong cé ki€u manufacturer. Trong trwong hop
ndy, kieu Car 1a mot kiéu hgp phdn (composite type) va céc thé hién cua né
dugc goi 1a cdc doi nepng hop phdn (composite object). Hop phin
(composition, aggregation) 1 mot trong nhitng dic trung manh cta cidc mo
hinh doi tugng. N6 cho phép chia sé céc dai tugng, thuong hay goi 14 chia sé
tham chiéu (referential sharing) vi cic d6i tuong “tham chigu® dén céc dé
tugng khdc bang OID giéng nhu gid tri clia cdc thude tinh dua trén doi
tuong,
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Thidu 7.5:

Chung ta hdy sira lai thi du 7.3 nhu sau. Gia sk ¢,12 mot thé hién cda
ki€u car dugce dinh nghia trong thi du 7.3. N&u nhitng dicu sau ding:

(i,, [name;John, mycar:c,] }

(i, [mame: Mary, mycar:c,] )

Thi diéu nay chi ra ring John vd Mary ¢4 chung mot chi€c xe.

MS6i lien hé d6i tuong hop phin giita cdc kiéu c6 thé duge biéu dién
bang dd thi hop phdn (compsition graph) hodc bang phan cdp hop phdn

(aggregation hierarchy).

7.1.4 LOP

Phén 16n cic hé DBMS.d6i tugng hién tai khong phan biét giita ki€u
va IGp. Day 1a hé quéa cha viéc thita nhan hé thong ki€u cha céc ngdn ngit tap
trinh d6i wrong nhu Small- talk va C,, do ching chi hé trg khii ni¢m 16p
(class). Trong nhitng hé théng d6, mot 16p vira biéu dién khuén (template}
cha tit ca cdc déi tugng chung (nghia 13 duge ding nhu mot kiéu) vira biéu
dién nhém cdc d6i tugng chung (nghia 1a dong téc, extent). Trong trudng
hop nay, luge d6 CSDL gdm mot tap cdc dinh nghia 18p v&i cdc méi lién he
giira ching.

C6 sy khdc bi¢t v& khai niem gilia kiéu va 18p. Kiéu la mot khuon
cho tdt ¢d cée doi twong thuéc kiéu dé, con ldp la mét nhém cdc thé hién doi
ntong thuoc kiéu da cho. Theo mot nghia ndo d6, kidu tuong ing voi mot

litge d6 quan hé trong CSDL quan hé, cdn Idp tuong ung vai mot thé hién
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quan h¢ cy thé. N6i cach khic, mot 16p c6 mot dong tgc {cxtent), d6 1 tap

hop tdt cd cdc d6i tugng ¢6 ciing kidu di kem véi 16p dé.
7.1.5 TAP THE

Tap thé (collection) 1A mot nhdm cdc doi tugng do ngwsi ding dink
nghia. Cac hé théng kinh dién nhat déu cung cdp két cdu lop  (class
construct) hodc két cdu tap thé (collcétion construct). Tap (hé cung cap mot
nglr nghia bao déng 16 rang cho cdc mo hinh van tin vi tac thudn l¢i cho

viéc dinh nghia cdc khung nhin ctia nguoi ding.

Trong cdc he thong 6 hé trg ¢4 16p va tap thé, mot tap thé tuong tu
nhu mot 16p & ché né nhém cdc d6i tuong lai nhung khdc nhau & nhimg
phuong di¢n sau day. Trudc tién la viéc tao ra dsi tugng khong thé xdy ra
qua tap thé: tao doi twong chi xdy ra thong qua cdc 16p. Diéu ndy muén néi
ring tap thé chi tao ra cdc nhém do ngusi dung dinh nghia tir c4c d6i tuong
da ¢6 sdn. Thit hai, mot d6i tugng c6 thé tén tai trong nhiéu tap thé, nhung
chi la mét phin tir ca mot 16p duy nhéat. Thi ba, viéc quan 1y cac 1ép 1a
ngdm dinh & chd h¢ théng tr dong duy tri cdc 16p dua trén dan kidu (type
lattice), trong khi d6 viec quén 1y cic tap thé phai fuong minh, véi nghia la
ngudi ding chiu trach nhiém vé cac dong 16¢ (extent) ciia ching. Cudi cling,
mot 16p gop toan bo cic md rong ctia mot kiéu duy nhat (dong toc gan,
shallow extent) vdi cdc md rong cia cde kiéu con clia né (dong téc xa, deep
extent) vi the phan tlr ctia mot 16p 1a cling chung vé phuong dién sink kidu
con (subtyping). Mgt tap thé 12 da chiing & chd né ¢6 thé chita céc d6i tuong

thudc céc kiéu khong ¢6 lién quan véi nhau qua hinh thic sinh kiéu con.
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7.1.6 KIEU CON VA KE THUA

Cdc hé déi tuong cung cdp tinh md rong bing cdch cho phép ngudi
dung dinh nghia cdc kidu va hé thng s& quan 1y. Diu ndy dugc thyc hién
bang hai cich nhd ding todn tit dung kiéu hodc bang viéc dinh nghia dya
yao cdc kiéu nguyén thuy ¢6 sdn qua qua trinh sinh kidu con (subtyping).
Sinh kiéu con dua trén mdi quan hé chuyén biét hod (specialization
relationship) giffa cac ki€u, Mot ki€u A 1a mot chuyén biét (specialization)
cha mot kiéu B néu giao dién clia nd 1a mot tap bao ham trong giao dién cia
B. Vi th¢ mot kiéu chuyén biét dugc dinh nghia chi tiét hon (hodic cu the
hon) so v&i ki€u ma tir dé né duge chuyén biet. Mot kiéu ¢6 thé 12 chuyén
biét clia mot s6 kiéu; né duoc chuyeén biét tudng minh la kiéu con (subtype)
clia mot tap con ciia ching. Trong thi du , A is-a B ( A 1a mét B), tao ra tinh
khd thé (substitutability) 12 mot thé hién clia mot kiéu con (A) c6 thé duge
thay cho mot thé hién ctia mot trong céc kiéu cha (B) trong mét bidu thite
bat k3. |

Ngoai viéc cho phép kha nang md rong, sinh kiéu con ciing dua dén
mot he thdng kiéu cdu tao nén luge dd CSDL.

Mot dan kiéu thi€t 1ap mot luge d6 CSDL trong cic CSDL ddi tugng.
N6 cho phép chiing ta mo hinh héa cdc tinh chat chung va ki€u khac biét

giffa cdc kiéu bang mot céch chinh xdc.

Thi du 7.6:
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Xét ki€u Car da dugc dinh nghia trude kia. Mot xe hoi ¢6 thé duge
m& hinh hod 1a mot kiéu dac biet clia loai d6i tugng chuyén dong c6 dong co
(Vehicle). Nhu vay chiing ta c6 thé dinh nghia Car 1a mot kiéu con cia
Vehicle; cic kidu con khdc ¢6 thé 1a xe mdy (Motocycle), xe tai (Truck), va
xe buyt (Bus). Trong truong hop nay, Vehicle s& dinh nghia nhiing tinh chat
chung ciia tit ca cic kidu nay:
type Vehicle as Object
attributes
engine: Engine
make: Manufacturer
model: String
year: Data
serial no: String
methods

age: Real

Vehicle duge dinh nghia 13 kifu con ciia Object ma chiing ta gia thiét 1a géc
cta dan kiéu. N6 duge dinh nghia v6i nam thugc tinh v mot phuong thitc,
nhan ngay san xuit vi ngay hién tai (c4 hai déu thuoc kiéu Date do hé thong
dinh nghia) va trd vé mot gid tri s6 thuc. Hién nhién Vehicle 13 mot téng
quét hod cia Car ma ching ta dinh nghta trong thi du 7.3. Bay gi&s c6 thé
dinh nghia Car nhu sau;

type Car as Vehicle
attributes
bumpers: {Bumper)
tires: [LP: Tire, RF:Tire, LR: Tire, RR:Tire]

32. NMCS-A
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capacity: Integer

Mac dir Car dugc dinh nghia chi v6i hai thue tinh, giao dién ctia né
giong nhu dinh nghia da dugc cho trong thi du 7.3. Piéu nay la do Car is
Vehicle, va vi vay no k& thira cdc thuge tinh va phuong thiic cua Vehicle.

Khai bdo riing mot kiéu 1a kiéu con chia mot ki¢u khdc tao ra sy ké’
thiva (inkerit- ance). Mot kiéu con c6 thé k& thira hanh vi cla kiéu cha hoac
k& thira cii dat hoac k€ thira c4 hai. Chidng ta néi dén don k€ thira va da ké

thita dya trén mai lién hé kiéu con giita cdc kiéu.

7.2. THIET KE PHAN TAN PO1 TUGNG

Nhé lai trong Chuong 4, hai khia canh quan trong clia viéc thiét k&
phan tan 1a phdan mdnh va cdp phdt. Thiét k& phan tdn trong the gidi doi
tugng 1am nay sinh nhimg van dé phitc tap méi. Vé mat khii niém, cdc doi
tuong bao gém céc phuong thic va cdc trang thdi. Trong thuc t€, phuong
thire dugc cai dat trén cdc kidu va duge chia sé bai tat ca cdc doi tugng the
hién cha kiéu dé.

Trong phdn nay ching ta s& xét diém tuong ddéng cua CSDL déi
tuong véi bai todn thiét k& phan tan da gi6i thiéu trong Chuong 4 biing céch
xem xét viéc phan manh va cdp phat trong ngit canh m6 hinh ddi tuong.
Thiét k€ phan tén trong the gidi d6i twong dan dén nhimg vin dé phic tap do
viéc bao géi cdc phuong thiic ciing vGi trang thai doi tuong. Diéu nay din
dén nhiéu réc r6i bdi vi cdc phuong thic duge cai dat trén kiéu va dugc dung
chung b tat ca cac ddi tugng thé hién cha kiéu dé. Vi vay ngudi ta phai

quyét dinh xem c6 nén phan manh trén cdc thudc tinh va nhan cdc phuong

32. NMCS-B
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thie ra cho m8i manh hay phan manh luén ca cdc phuong thifc . Vi tri cdc
dSi trong (ng véi kiéu cha ching va kidu cdc thude tinh trd thanh mot vin
d¢é can xem xét. Nhu dd thio luan trong phan 7.1, mién céc thudc tinh cé thé
1a cdc 16p khdc, nén phan manh cic Iép ing véi mot thudc tinh nhu the cé
thé dnh huéng dén nhimg 16p khéc. Cusi cung né€u phan manh ciing duge
thyc hién tng v4i cdc phuong thic, ching ta can phan biét gifta cdc phuong
thic gian don va céc phuong thirc phic. Cc phuong thitc gian don la nhimg
phuong thitc khong kich hoat nhimg phuong thitc khac, con nhimg phuong
thic phiic c6 thé kich hoat phuong thic clia nhimg 16p khic.

Tuong ty vé6i trudng hop quan h¢, chiing ta cé 3 ki€u phan manh co
ban: phan ménh ngang, doc va két hop. Ngoai nhitng trudng hop co ban nay,
ngudi ta cling dinh nghia phdn hoach ngang dén xudt (dereved horizontal
partitioning), phdn hoach ngang két hop (associated horizontal partitioning),
va phdn hoach dirong dén (path partitioning). Phan hoach ngang dan xuit cé
ngir nghia twong ty nhu d6i tic cha ching trong CSDL quan hé. Phan hoach
ngang ket hop twong tu nhu phan hoach ngang din xuét chi trir khong ¢o
“ménh dé vi trf” rang budc céc thé hien d6i twgng. Trong nhiing phan cén
lai, dé cho don gién ching ta sé thira nhan mo hinh d6i tuong dua trén Iop va
né khong phan biét giita kiéu va 16p.

7.2.1 PHAN HOACH NGANG LGP

C6 nhicu di€m gidng nhau gitta phan radnh ngang cic CSDL d6i
trgng va doi tic quan h¢ clia ching. Chiing ta c6 thé xdc dinh phan manh
ngang nguyén thuy trong trudng hop CSDL déi tuong gidng nhu truong thp.
quan h¢. Tuy nhién phin méanh dan xuat cho thay c6 nhiing khdc biét.
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Trong cdc CSDL d6i tuong, phan manh ngang din sudt cd thé X4y ra mot
s6 cach:

1. Phan hoach mét 1dp ndy sinh tir phan manh céc i6p con cua nd.
Diéu nay xay ra khi mot 16p chuyén biét hon dugc phan ménh, vi the két qui
clia phan manh ndy phéi duoc phan dnh trong trudng hop téng quat hon. 0
day chiing ta cdn phai luu ¥ 12 phan manh theo mot 16p con ¢6 thé gdy xung
dot v4i phan méanh theo nhitng IGp con khdc. Vi vay, ngudi ta s& bat ddu
phan manh I6p chuyén biét nhét va di chuyén din 1én trong gian 16p.

2. Phan manh ctia mot thude tinh phic hop c6 thé anh hudng dén
viéc phan manh 16p chifa nd.

3. PhAn manh ciia mot 16p duya trén mot day kich hoat phuong thife tir
mot 16p d&n mot 16p khéc ¢6 thé cdn duge phan dnh trong thiét ké. Diéu nay
x4y ra trong trudng hop cic phuong thific duge dinh nghia G trén.

Chiing ta bit ddu xét trudng hop don gian nhat. d6 I1a phan manh mot
16p c6 céc thudc tinh va phuong thite don gidn. Trong trudng hop nay, phan
hoach ngang nguyén thuy c6 thé dugc thuc hién theo mot vi tir duge dinh
nghia trén cdc thudc tinh cia 16p. Phan hoach khi d6 hoan toan dé dang: cho
trude 16p C can phan hoach, ching ta tao ra céc 1dp C,........, G, méi 16p
nhan cdc thé hién clia C thoa vi tif phan hoach cy thé. Néu nhitng vi tir nay

doc quyén tuong hd, thi cde 16p C,,......., C, 1a tdch biét. Trong trudng hop
ndy, ching ta ¢6 th€ dinh nghia C,........, C, nhu cdc 16p con cha C va stra lai

dinh nghia cha C thanh mot Idp triu tiwgng - 1a 16p khong ¢6 mot dong t6c
(extent) tudng minh (nghia 12 khong c6 thé hién nao cba riéng no).

Su phitc tap ndy sinh néu vi tr phan hoach khong doc quyén tuong
hé. M6t s6 mo hinh déi tugng cho phép moi doi twong thude vé nhiéu 16p.
Néu khong, ching ta cin dinh nghia cdc “16p gbi chong” dé gir cac d6i
tuong thoa nhiéu vi tir,
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Thidy 7.7:

Xét dinh nghia cilia I6p Engine trong thi du 7.6;
Class Engine as Object
attributes
no-cylinder: Integer
capacity: Real
horsepower: Integer
Trong dinh nghia don gian cta Engine, 4t ca moi thudc tinh déu
thudc loai gién don. Xét c4c vi tir phan hoach
p,: horsepower < 150
P,: horsepower > 150
Trong trudng hop nay, Engine ¢6 thé dugc phan hoach thanh hai 16p
Enginel va Engine2. Chiing k& thira 14t ca cic thudc tinh cta 16p Engine.
Cic do6i tugng cha 16p Engine duoc phan phdi cho cdc 16p Enginel va
Engine2 dya trén gid tri ciia thugc tinh horepower ( ma luc) cia ching,
Phan manh ngang nguyén thuy céc 16p duogc sir dung cho tit ca cic
I6p can phai phan manh trong hé théng.Vao cudi qua trinh nay, ching ta thu
duge céc luge d6 phan manh trong cho méi 16p. Tuy nhién nhimg lugc doé
nay khong phin dnh tic dyng ciia phan manh cho méi 16p. Vi vdy budc tiép
theo 14 tao ra mot tap cdc manh dén xuat cho méi 16p cha. Thanh phim cha
budc nay 1a tap cic manh nguyén thuy duogc tao ra trong budc hat va tap cac
manh dan xuat tir budce ba. .
Buée cudi cling 12 16 hop hai tap manh nay bing mot cach nhat quén.
Cdc manh ngang cudi ciing clia mot 16p cdu tao bdi cic doi tuong duoc truy
xudt bdi ca nhing ng dung nay chi chay trén mot 16p con cha né. Vi vay

ching ta phai xdc dinh ménh nguyén thuy thich hop nhat dé trén véi méi
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manh din xuat cha mdi 1ép. Chiing ta cé thé dung nhiéu heuristic don gian,
chiing han chon manh nguyén thuy 16n nhat hoac nhd nhat, hodc manh
nguyén thuy g&i chéng nhiéu nhat v6i manh din xudt, nhung nhimg
heuristic nay diu don gian va tryc guan, ching chi nim bit cdc thong tin
dinh luong vé CSDL d6i tuong phan tan. Vi vay mot phuong phép chinh xic
hon d@ dugc phat trién dua trén sé do 1y luc (affinity measure) gilta cic
manh. K&t qua 14 cdc manh duge néi lai véi cic manh ¢b ty luc véi chiing la
cao nhét.

Xét phan hoach ngang ctia mot 16p véi cédc bién thé hién dua trén dGi
twgng (nghia 12 mién bién thién cia mot sG bién thé hién 1a mot 16p khdc),
nhung cdc phuong thic déu gian don. Trong trudng hop ndy, méi lién hé
hop phdn (composition relationship) giita cdc 16p rat c6 tdc dung. Theo mot
nghia nao d6, mdi lién hé nay thiét 1ap mai lien h¢ chii nhan - thanh vién di
thao luan trong Chuong 4, Néu 16p C, ¢6 mot thudce tinh A, v&i mien bi€n
thién cha n6 1a 16p C,, thi C, 12 chl nhan va C, la thanh vién. Vi vay phén ra
ctia C, tuan theo nguyén tic gidng nhu phan manh ngang dén xuat da thao
luan trong Chuong 4.

7.2.2 PHAN HOACH DOC LGP

Phan manh doc phic tap hon nhiéu, Cho truéc mot 16p C, phdn manh
doc thanh C,...., C,, sinh ra mot s6 16p, moi ldp chita mot 6 thudc tinh va
mét s6 phiong thite. Vi vady mdi méanh s& duge dinh nghia it hon so v6i ban
dau. Céc vin dé cdn giai quyét gdm cé mai lién hé sinh kiéu con giifa cc

igp cha, cdc 16p con cia 16p ban déu va cdc 16p phan manh, méi lién hé clha
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céc 16p phan manh véi nhau, va vi tri cdc phuong thite. Néu tat ca cdc phuong
thic déu don gidn thi ching c6 thé duge phan hoach dé dang,

Cac phuong phdp phan manh doc quan hé dua trén 4i luc da duge
phét trién cho ciac CSDL dsi twong. Tuy nhién thdo bo viéc bao géi trong khi
phén manh doc trong cdc DBMS déi tuogng. Doc gia nén xem thém cdc tai

liéu tham khdo d€ biét them thong tin vé van dé nay.

7.2.3 PHAN HOACH PUONG DAN

D6 thi hop phan trinh bay mot biéu dién cho cic d6i tugng hop phén.
nhiéu dng dung cin truy xuét toan bo d6i tugng hop phan. Phdn hoach
duong dan (path partitioning) 12 mot khdi niém mo 12 viéc 1am ty tat ca cdc
d6i tuong tao ra mot ddi tugng hop phan vao mot phan hoach. Mot phéan
hoach dudng dén bao gém viéc nhém cdc di tugng thudc tit ci cic 16p
tuong tng vdi tat cd cdc bién thé hién trong cay con ¢6 gdc tai ddi tuong hop
phin dé.

Mot phan hoach dudmg dén cd thé duge trinh biy nhu mot cay phan
cdp vdi cic niit tao thanh chi mét ciu tnic. Mdi niit cta chi muc chi dén céc
d6i tugng thudc 16p mién cua d6i tugng thanh phan. Vi vay chi muc chia
cac tham chi€u dén tat ca céc d6i tugng thanh phan cha mot d6i tuong hop
phan, loai bo nhu cdu duyét qua cay phan cip hop phin. Céc thé hién cia chi
muc ¢y triic 12 mot tap cic OID chi dén tat ca cdc déi tuong thanh phin ciia

mot 16p hgp phin.
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7.2.4 CAC THUAT TOAN PHAN HOACH LOP

Vén dé chinh cha phan hoach 16p 1a cai thién hiéu nang cic vén tin
va (mg dung bang cédch lam giam di cdc truy xvat dir liéu khong can thiét. D
viy phan hoach 16p 1& mot ky thuat thiét k€ CSDL logic, trong d6é né cau
trdc lai luge dé CSDL d6i tugng dya trén ngl nghia tmg dung. Can chd ¥
réang phan hoach 1&p phitc tap hon nhiéu so vdi phan manh quan hé, va né
ciing 1a bai todn NP complete. Cac thudt todn phan hoach 16p dat nén tang

trén cdch tiép can ai luc va chi phi.
PHUONG PHAP DUA VAO T LUC CUA CAC THUOC TINH

Nhu di dé cap trong phin 4.3, luc hit giita cdc thudc tinh duge dung
dé phian manh doc cic quan hé. Tuong tu, tu luc giifa cdc bién thé hién va
phuong thic, tu luc giita cdc phuong thic ¢6 thé duge ding dé phan hoach
ngang va doc 16p. Mot bién thé hién phiic 12 bién thé hien dua trén doi
tuong va la bo phan clia cay phan cap hop phan [6p, m& rong thé wdc heong
phdn hoach (partition evaluator) cia cdc CSDL quan hé cho cic CSDL
huéng d6i tugng, va thuat todn dé xudt st dung 16 liét ke vét can d¢ phat
trién mot phuong phap dé thu luoc d6 phan hoach. N6 dp dung ngif nghia
phuong thifc v san sinh cde manh 1am cho cdc phuong thitc phi hop véi cac

yéu cau dir liéu.
PHUONG PHAP DYA VAO CHI PHI

Mac du tiép can dya trén cdc tu lyc cung cdp cdc luge d6 phan hoach
hap din mot cich tryc quan, ngudi ta da chimg minh rang cdc luge d6 phan

hoach khéng phai lic nao ciing c6 thé lam giam truy xuét dia nhi¢u nhét khi
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XU 1y mot tap céc iing dung. Vi thé ngudi ta da phét trién mot mé hinh chi
phi theo 56 luong truy xudt dia dé xir [§ cdc van tin 13n phuong thic trén
mot CSDL hudng déi tugng. Mot heuristic” leo déi” ¢6 sit dung ca phuong
phdp di luc (cho gidi phip khdi ddu) v phuong phip chi phi (dé diéu chinh)
ciing da dugc dé xufit (1996) va nghién citu nay ciing phét trién cac phan cap -
chi muc néi cdu tric cho cdc truy xudt doi twong phic hop, va nghién ciu
tinh hi¢u qua ctia né d6i véi phuong phép duyét tré va nhitng phuong phap
khdc, ching han nhu phan cip chi muc néi ciiu triic, quan hé da chi muc va
hé trg truy xuét. Méi phan cép chi myc n6i [a mot dang vat chat hod clia
phan manh dudng dan, tao d& dang cho viéc truy xudt trirc tiép dén mot doi

tugng phitc hgp va céc déi tugng thanh phan clia né.
7.25 CAP PHAT

Bai todn cép phat dit li¢u trong cdc CSDL d6i tugng gbém ca cip phit
phuang thite va 16p. Bai todn cdp phét phuong thifc 6 lién quan chat ché véi bai
todn cdp phdt 16p do van dé bao géi. Vi vay cap phét cic 16p kéo theo cap phat
phuong thic cho cdc I6p chi trong tng clia chiing, Viéc cdp phit cic phuong
thife can truy xuft nhiéu 16p ndm & nhimg vi chi khdc nhau lai 1 mot bai todn

chura duge giai quyét. Bon chon lua duge dua ra (Fang et al., 1994).
A} HANH Vi CyC BO - 08I TUONG CUC BO

Diy 1a trudng hop tam thudng nhat va duge dua ra d€ tao ra trudng hop
cg ban. Hanh vi, d6i tuong ma né dp dung, tat ca déu & chung mot chd. Vi

th€ khong can dén mot co ché dic biét ndo dé xit Iy trudng hop nay.
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B) HANH VI cuc 8O - DOI TUGNG O XA

Day 1a mot trong nhimg trudng hgp hanh vi va doi tugng ma nd dp dung
nam tai nhitng vi tri khdc nhau. Cé hai cach gidi quyét truong hop nay. Mot
giai phap la di chuyén d6i tugng & xa vé vi tri ¢6 chita hanh vi. Giai phép thi
hai 12 di chuyén cai dat hanh vi vé vi trf chia d6i tugng. Diéu nay c6 thé lam

dugc néu vi tri nhan ¢6 thé cho chuong trinh chay duoc.
C) HANH VI O XA- DOI TUONG CYC BO

Day 1a trudmg hop dao ngugc clia trudng hop 8).
D) HANH VI O XA- DOI TUGNG O XA

Pay la trudng hgp ngugce lai véi (A).

Cic thuat toan tu luc dé cdp phdt tinh cic manh c6 ding dén mot k¥
thuit phan hoach dé thi, Tuy nhién, nhitng thuat todn nay khéng tap trungvao
cip phédt phuong thitc va khong xét dén su phu thudc qua lai gilta cdc
phuong thitc va 18p. Vén dé nay da dugc xem xét bang phuong tién clia mot
giai phdp ldp cho viéc cdp phdp phuong thifc cua 1&p.

7.2.6 NHAN BAN

Nhan ban (copy) gy thém mot khé khin méi cho bai todn thiét ké.
Psi twong, 16p cdc d6i tugng hoac tap thé cdc doi tugng (hoac tat cd) déu cd
thé 12 cdc don vi nhan ban. Quyét dinh nay it nhit ciing phy thuéc mot phin
viio mé hinh d6i tuong. Pic ta kidu ¢ duge dat tai mot vi tri hay khéng déu

¢ thé dugc xem 13 mot bai todn nhéan ban.
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7.3. CAC KIEU KIEN TRUC

Nhu ta di biét, mot phuong phdp phdt trién mot hé phan tin la
phuong phap client/server (khdch/chli hodc khach/dai 1y). Phin 16n, néu
khong phai 12 tdt ca cdc hé quan tri CSDL d6i tugng hién nay déu 1a cdc hé
khach/chi. Cdc van dé c¢6 lién quan dén nhitng hé théng nay thudng phic
tap hon do nhimg dic trung cia mé hinh ddi tuong. Mot s6 diéu cin xem xét
dugce liet ke dudi day:

(1) Vi dif lieu va thi tuc duge bao géi thanh céc d6i tugng, don vi
chuyén giao giita khach va chii 12 mot van dé phai dat ra, vi don vi nay cé
thé 12 mot trang, mot déi tugng hoac mot nhém d6i tuong.

(2) Quan hé mat thiét v&i van dé trén 1a quyét dinh thigt k& cé lién
quan dén cdc ham duge khach va chlt cung c&p. Diéu nay dic biét quan
trong vi doi tugng khong phai 1a nhitmg dit liéu thu déng, va cdn phai xét dén
cdc vi tri noi ma céc phuong thie duge thuc thi.

(3) Trong cac hé¢ khach/dai ly quan hé, khich chi don gidn gl céc
vin tin dén dai ly, dai 1y thuc hién chiing réi trd cdc ban két qua vé cho
khdch. Diéu nay goi la chuyén giti chirc ndng (function shipping). Trong cdc
DBMS khach/dai 1y d6i tugng, day khong phai 1a cdch 16t nhat béi vi viec
duyét qua cdc cdu tric d6i tugng phitc hodc hgp phan clia chuong trinh g
dung c6 thé chi ra riing dif li¢u phai duge chuyén cho bén khich (dugc goi
1a cdc hé chuyén dit liéu). Vi dit lieu duge nhiéu khach dung chung, quan 1y
vaing trit (cache) bén khdch dé hio dam nhat qudn dir liéu trd thanh mét viec
quan trong. Quan Iy ving trlr bén khich c6 lién quan mat thiét dén viéc diéu
khién dong thdi vi dit lieu dd duoc dém cho c6 thé duge nhidu khich ding

chung, va diéu nay phai dugc kiém sodt. Phdn 1én cdc DBMS déi tuong
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thuong mai déu diing phuong phdp khod chét dé diéu khién dong thai, vi vay
mot vin dé kién tric can ban la viéc dat cdc khod chét, va c¢6 nén trit cac
khod chét cho khich hay khong,

(4) Vi dé1 trgng c6 thé thuoc loai hop phan hoic phifc, ¢ khad nang
phai glri trudc cdc d6i tugng thanh phdn khi mét ddi tugng dugce yéu cau.
Cac hé khach/ dai ly quan h¢ thudng khong phai gt trude dif liéu, nhumg day
6 thé 12 mot gidi phdp c6 thé chon trong trudng hop cic DBMS ddi tugng.

7.3.1 CAC CLIENT/SERVER

Hai loai kién tric client/server da dugc dé xuat: server doi tugng
(object server) va server trang (page server). Phan biét nay mot phan dua
trén do min (granularity) ctia dit liéu duge chuyén di giita khach va dai 1y, va

mot phan vao chite ning duge cung cap cho khich va dai ly.

Dai Iy déi twong 1a khich dua yéu cdu vé cic “da6i tugng” cho dai 1y,
va dai 1y truy tim ching tir CSDL r6i trd ching vé cho khich cé yéu ciu.
Nhiing hé thong nay duoc goi 1a dai Iy déi nieong. Bo quan 1y doi tuong cung
cAp mot s6 chifc nang, thi du nhu thye thi cic phutong thic & bén khéch c6
thé kich hoat thuc thi cdc phuong thifc khong duge chuyén dén dai 1y cling
véi déi tuong, gidi quyét viée cai dit cdc dinh danh do6i tugng (xod thyc sy
hodc don rdc). O dai 1y, n6 cling hd trg cho viéc 1am tu doi tuong & bén
khach va bén dai 1y cai dat mot vang trit doi tugng (cache) (ngodi vung trix

trang g dai ly), . ..

Kién triic dai 1y trang, trong d6 don vi chuyén tai giita dai ly va

khach 12 mot don vi dif liéu vat 1y, chéng han mot trang hodic mét segment
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chit khong phai mot d6i tugng. Kién tric dai 1y trang téch ri céc dich vu xir
Iy ddi tugng giita khdch va dai 1y. Thue sy céc dai ly khéng giai quyét vdi
cdc doi twong nita ma thay vao dé né s& hoat dong nhu céc bd quan 1y luu
trit “thém tri” (value - added).

Cac nghién ctru ban ddu vé tinh k&t qué thudng ding céc dai Iy kién
tric trang hon 12 kién tric dai 1y d6i twgng. Thyc su nhimg két qua nay da
tdc dong dén toan b nhitng nghién citu hudng vao viéc thi€t k€ t6i vu cho
cic DBMS d6i trong dya trén dai 1y trang. Tuy nhién nhiing ket qud nay
khoéng mang tinh chinh xéc quyét dinh vi ching da chi ra ring kién tric dai
Iy trang s& 16t hon khi c6 sy tuong hop giita kidu lam tu dit kiéu (clustering
pattern) va kiéu fruy xudt (access pattern) ciia ngudi dimg. Nhitng nghién
ctfu déu tién nay cdn bi gidi han nhiéu hon qua viéc chiing chi xem xét & cac
mo6i trudng mot khdch/mot dai 1y va nhiéu khiach/ mot dai Iy, Vay phai ti€p

" tu¢ nghién citu,

Mot khd nang gidi quyét véi bai todn xét duyét 1a chuyén tai ma
iénh cia itng dung dén dai 1y va thyc thi né & d6. Tuy nhién, diéu nay cén
phai can than vi ma Iénh khong thé xem 12 an toan va ¢6 thé lam t8n hai dén
s\ an toan va do kha tin cia DBMS. Mot s6 hé théng diing mot ngoén ngi an
toan d¢ gidi quyét bai todn ndy. Hon nita, vi viéc thuc thi duge chia giita
khach va dai 1y, dir liéu s& nam & ca ving trit dai 1y va viing trit khéch, va su
nhdt quin cba né trd thanh mot van dé cdn xem xét. Tuy nhién, céch tiép
can “chuyén giri chitc nang” ham chia ca khich va dai 1y trong viéc thue thi
mot van tin/ ing dung phai dugc xét d€ gidi quyét véi céc tai trong duge tron
chung nay. Phén phéi cong viéc thuc thi gifta cdc mdy khéc nhau ciing phai

duge diéu chinh khi hé théng chuyén huéng sang cdc kién tric ngang hang.

Dai ly trang [am don gian ma 1énh cia DBMS vi ca dai 1y va khich
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déu duy tr1 ving nhé trang, va dang biéu dién mot d6i twgng déu nhu nhau
trén sudt qud trinh di tir dia dén giao dién ngudi dung. Vi vy cdc cap nhat
trén céc d6i twong chi xay ra trong cdc ving dém khdch va nhitng cap nhat
nay dugc phan dnh vao dia khi trang d6 dugc ddy tir khach dén dai Iy. Mot
uu diém khdc cua cdc dai 1y trang 12 viéc tan dung ddy dG kha ning may
tram ciia khéch khi thyc thi cdc van tin va ing dung, nén {t c¢6 co hoi lam dai
Iy bi dn tic. Dai 1y thuc hién mot s6 chifc ning nhat dinh, nén c6 thé phuc
vu cho mot 6 1én khich. Ching ta c6 thé thiét k€ nhimg hé¢ thong nay sao
cho su phan phdi cong viéc giira khach va dai ly c6 thé x4c dinh biing thé (6
wu hoa vén tin. Dai 1§ trang ciing c6 thé tan dung khd nang cha hé diéu hanh
va ca phén cimg d€ giai quyét mot sé van dé, chang han nhu diéu ché con tro

vi dom vi thao tdc thGng nhat moi trang.

R6 rang ca hai kién triic nay déu c6 nhiing wu diém va han ch€ quan

trong.

7.3.2 QUAN LY VUNG TRU BEN CLIENT

Bén khach ¢6 thé quan 1y mot ving trif trang, mot ving trit doi tugng
hodc mot vﬁng trit kép (nghia 1a cd trang va doi tugng). Néu bén khdch ¢6
mot ving trif trang thi todn bo cic trang dugc doc hodc ghi tir dai 1y méi khi
c6 mot khuyét trang (page fault) xdy ra hodic mot trang duoc don vao dia.
Ving trit d6i tugng c6 thé doc/ghi timg ddi tugng va cho phép cic ing dung

truy xudt timg doi tugng mot.

Viing trit d6i tuong quan 1y truy xudt & mot do min hon, Vi vay c6 thé

c6 duge cdc mitc do hoat dong déng thdi cao hon. Tuy nhién chiing c6 thé
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g4p phai sy phan manh ving trit vi né c6 thé khong c6 kha nang chia tron
mot s6 d6i twong, va do d6 dé lai mot it ché khong ding dén. Mot viing tri¥
trang khong gép phai van dé nay nhung néu viec lam tu dir iéu trén dia
khong phi hop v6i ki€u mau truy xudt div ligu céia ing dung thi cdc trang sé
chita mot s6 16n doi tuong khong duge truy xudt va chiém nhiéu ché ca
vung trit khdch. Trong phitng tinh hudng nhu vay, tién dung ciia mot viing

trif trang s€ thip hon tién dung clia mot viing trit d6i twong.

Dé ¢6 duge nhitng tién 1¢i ciia viing trit trang 14n ving trit d6i tuong,
ngudi ta di dé xudt viing trit kép trang/dsi tuong (Kemper and Kossman,
1994, Castro et al.,1997). Trong mét he thong trit kép, bén khich tai céc
trang vao ving trir trang. Tuy nhién khi bén khdch ghi dén moét trang, né vin
giit lai cdc doi tugng c6 ich tir trang d6 bing cdch chép ching vao ving trit
d6i tuong. Do d6 b quan Iy ving trir khdch c8 géng gitt lai cdc trang c6 tu
cao va cac doi tugng biét 1ap ra khoi cdc trang kém . Bo quan 1y ving trif
khdch giir lai cdc trang va doi tugng giita ranh gi6i cic giao dich (thuong
dugc goi 1a trit lién giao dich, intemn - transaction caching). Néu bén khéch
dung mot co ché khoi phuc dua trén nhat ky , ching ciing quan 1y mot ving
trit nhdt ky noi nhé (in - memory log buffer) ngoai viing trit dit liéu ra. Trong
khi vung trit dit ligu thudng duge quin 1y béng cach diing bién thé cha chién
luge LRU (the least recently used, gdn day it dugc dung nhat), ving trir nhat
ky thudng ding chién luge vao rrudcira trude (first - inffirst - out). Giong
nhu trong viéc quan ly viing trit ctia cdc DBMS tap trung, diéu quan trong
quyet dinh 12 xem tit ca cdc giao dich khdch tai mét tram ¢6 chia ving tri
hay méi giao dich déu duy tri ving trit cita riéng né. Xu huéng gin day cho

cic h¢ théng c6 ca hai ving trir diing chung va diing riéng.
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7.3.3 QUAN LY VUNG TRU BEN SERVER

Céac vin dé quan 1y ving trit khong c6 thay d8i gi trong cdc hé
khach/ dai ly doi tugng vi bén dai 1y thudng quin 1y mot vang trir trang.
Tuy nhién d€ cho ddy d ching ta s& thao luan vén d€ d6 & day mot cich
ngin gon. C4c trang tir viing tri trang, dén lugt ching lai duge gui cho bén
khdch dé ddp img yéu cdu di lieu cta ching. Dai 1y déi tuong s& xay dung
cac nhém d6i tugng clia né bang céch chép cdc doi tugng cdn thi€t wr cac
trang dém cé lién quan trén dai 1y va gii nhém d6i trgng dé cho khéch.
Ngoai dém & miic trang, dai 1y ciing duy tri mot ving trit doi tugng dd sua
MOB (modified object buffer). Mot MOB s€ luu cdc d6i tuong da dugc cap
nhat va dugc tra vé bdi khach. Nhimg d6i tugng da dugc cap nhat phai dugc
J&p vao céc trang dit liéu trong g clia ching va nhu thé ching ¢6 thé cdn
céc hanh dong doc ldp di mo ta & trén. Cubi cling trang dd sira phai dugc ghi
lai vao dia. MOB cho phép dai 1y tra dén céc chi phi xudt nhdp dia bang
cach thuc hién cic kiéu 16ng cac thao tic doc ldp (installation read) va ghi

Idp (installation write).

7.3.4 TINH NHAT QUAN CUA VUNG TRU

Bio dam nhdt qudn viang trif la mot vin d€ quan trong. Nghién citu
v& nhat quan viing trif ¢6 lién quan chit ché véi nghién cttu dicu khién dong
thoi vi dit lieu dém c6 thé déng thoi duge nhiu khdch truy xuat, va céc khod

chét ciing c6 thé duge dem clng véi dif ligu & bén khach. Céc thudt toan
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nhat quin ving trit ¢6 thé dugc phan thanh loai rrdnh né va loai phdt hién.
Céc thuat todn trdnh né (avoidance - based) ngan cic truy xudt dén dir ligu
déem qud cii (stale) bang céch bdo dam rang khdch khong cap nhat mot dsi
tuong néu né dang dugc doc bdi nhing khach khéc. Vi vay ching bdo ddm
rang di liéu qud cii khong bao gitr ¢6 mat trong cdc viing trit khach. Cic
thuat todn phdt hi¢n (detection - based) cho phép truy xudt dit liéu dém qué
¢l vi khdch ¢6 thé cap nhat cdc d6i tuong dang duge doc béi nhiing khéch
khdc. Tuy nhién cdc thuat todn phét hién phai thuc hien moét bude kiém tra
vao Itic uy thdc dé dam béo tinh nhat quén dif licu.

Céc thuat todn trdnh né va phét hién c6 thé phan tiép thanh loai dong
bg (synchronous) hodc tri hodn (deferred), ty thuge vao thdi diém ching
thong tin cho dai 1y biét ring mot thao tdc ghi dang dugc thuc hién. Trong
cdc thudt todn dong bo, bén khich giri mot thong bdo lién tiép vao lic né
muén thue hign mot thao téc ghi va tu phong toa cho dén khi dai 1y tra loi.
Trong cdc thuat todn khong déng b, bén khach giri mét thong béo khod lien
ti€p vao liic thuc hién thao tdc ghi nhung khong phong toa dé che tra 181 cla
dai 1y (né ti€p tuc lac quan). Trong céc thudt todn tri hoan, bén khéch lac
quan trl hodn viéc thong tin cho dai Iy biét vé thao tic ghi clia né cho dén
lic uy thdc. Trong ché do tri hodn, bén khich nhém tat ca cdc yéu cau khod
va giri chiing dén dai 1y vio lic uy thic. Vi vay chi phi chuyép giao s& thip
hon trong lugc d6 nhét quan viing trit néu so véi cac thust toan déng bo va
khéng dong bo.

Du6i day chiing ta s& thao luan méi kha nang trong pham vi thiét k&

va binh luan vé cac dac trung clia chiing.

*TRANH NE DONG BO. CBL (Callback - Read Locking) la thuat todn nhat qudn

viung trif trdnh né dong bo thong dung nhat. Trong thuat todn nay, bén khich

33 NMCS-A
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giif lai cdc khod doc gilta cdc giao dich, nhumg nhuong lai cic khod ghi vao
cudi giao dich. Ben khich gli yéu céu khod cho dai 1y va ching tu phong
tod cho dén khi bén dai 1y tra 15i. Néu ben khich yéu cau mot khod ghi trén
mot trang da dugc dém & chd cdc khach khic, bén dai 1y dua ra céc thong
bido goi lai (callback), yéu cau khich & xa nhuong cic khoa doc cua ching
trén trang d6. Callback - Read bio dam duge mot ty 1€ huy bé thdp va ndi
chung thic hién 6t cic thuat todn tranh né tri hoan, phét hién dong bo, va
phat hién khong déng bo.

*TRANH NE KHONG PONG BO. Thuat toan AACC (asynchronous avoidance —
based cache consistency) khong mét chi phi phong toa ¢6 hién dién trong
cdc thuat todn déng bo. Khich gli thong béo khod dén dai 1y va tiép tuc xUr
ty img dung. Cach ti€p can lac quan nhu cdch ndy thudng gap phai ty 1& huy
bé cao nhung né bi khir mét trong céc thuat todn trdnh né bdi cac hanh dong
tryc ti€p chia dai 1y dd vo hidu hod cdc doi tugng dém qua cl & chd cic
khdch & xa ngay khi hé théng biét vé cap nhat d6. Bdi vay cdc thudt todn
khong déng bo 6 ty & huy bo do khod gai thap hon so véi céc thuat toin
trdnh né tri hodn s& dugc thao ludn ti€p .

*TRANH NE TRI HOAN. Ho thuat toan hai pha lac quan O2PL cho vié¢c ddm béo
nhat qudn viing trit 13 cdc thuat todn trénh né tri hoan. Trong nhimg thuat
todn nay bén khach bé géi cic yéu cdu cia ching va gui ching cho dai ly
vao lic uy thac. Dai 1y s& phong toa khdch cap nhét n€u nhimg khach khac
dang doc cac doi tugng duge cap nhat. Khi mic xung dot dir liéu tang lén,
céc thuat O2PL dé bi dnh hudng boi 1y 1& huy bo do khoa gai cao hon so véi
cac thuat toan CBL.

*pHAT HIEN PONG BO. Khod hai pha ¢6 trit  C2PL (Caching Two - Phase
Locking) 12 mot thuat todn nhat quan ving i phat hién déng bd. Trong

thuat todn niy, bén khdch ti€p xdc véi dai Iy moi khi ching truy xudt mot
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trang trong viing trit clia ching dé ddm bao trang nay khong qui cii hoiac
dang duoc ghi boi nhimg khach khdc. Higu ndng cia C2PL néi chung kém
hon so vdi CBL va O2PL vi né khong trit céc khod doc trong cdc giao dich.
*PHAT HIEN KHONG PONG BO. Thudt todn No - Wait Locking (NWL) with
Notification la mot thuat todn phat hién khong dong bo. Trong thuat todn
nay khich giti yéu cdu khoa dén dai ly nhung lac quan gia thiét ring cdc yéu
cdu cta chiing s& thanh cong. Sau khi mot giao dich khdch uy thdc, dai 1y s&
fam lan truyén trang cép nhat dén tat ca nhing khich ciing da dém c4c trang
d6. Ngudi ta chimg minh ring CBL thic hién t6t hon thuat todn NWL.
“PHAT HIEN TRI HOAN, AQCC (Adaptive Optimistic Concurrency Control) 13
mot thuat todn phét hién tri hodn. Di chimg minh duoc ring AOCC cé thé
thuc hién t6t hon thuat toar CBL ngay ca khi ¢6 mot ty 1& huy cao néu trang
thai giao dich khéch (dif lieu va nhat ky) hoan toan khép vira vao ving trir
khdch, va dt ca moi xir Iy dng dung déu duge thuc hién nghiém ngat & chd
khdch (Kién tric chuyén gii dit liéu don thudn). Vi AOCC dung cic thong
béo tri hodn, chi phi gt théng bdo céia né thap hon CBL. Hon nita trong moi
trudng khdch/dai 1y chuyén gt dit liéu don thudn, 4nh hudng ciia mot khach
bi huy dgi véi hi¢u nang ciia nhimg khich khdc 1a cue tidu. Nhimg yéu t6
nay gop phan lam cho hiéu nang ctia AO CC hon hin,

7.4. QUAN LY BOI TUONG

Bén chit that sy clia cong viée quan 1y déi tugng con dé ngod chua
ban dén, cong viéc ndy bao gém cac tic vu nhu qudn 1y dinh danh d6i

tuong, diéu ché con tro, di trii doi tuong, xod doi tuong, thyc thi phuong
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thire, va tdc Ovu qudn Iy ché heu trit tai dai 1. Trong phin nay ching ta s&

thao luan mét s6 téc vu dé.

7.4.1 QUAN LY DINH DANH POI TUGNG

Nhir di chi ra trong phan 7.1, dinh danh d6i tuong OID duge he¢
thong phat sinh va duoc dimg dé xdc dinh mot cdch duy nhat mdi déi tugng (ngan
hay trudng tén, do hé théng tao hay ngudi diing tao) trong hé théng. Cai dat dinh
danh cho cdc d6i tuong trudmg ton khdc véi cai dat cdc doi twong ngan han, Néi cy
thé, dinh danh cho d6i twong ngan han c6 thé dugc cai dat hiéu qua hon.

Cai dat OID cia céc d6i tugng truong tén c6 hai cdch thong dung,
dua trén dinh danh logic hodc dinh danh vat 1y. Dink danh vdr Iy POID
(physical OID) 1am cho OID bang v6i dia chi vat 1y clia d6i tugng. Dia chi
nay cé thé 1a dia chi trang va mot offset tinh tir dia chi co sO cua trang.

Dinh danh logic LOID (logical OID) gom cé cap phat mot OID duy
nhat cho méi déi tuong trén toan bo hé théng (nghia 12 mot dai dign). Vi
OID 12 bat bién nén khong phai tra chi phi khi di chuyén déi tuong. Dicu
nay ¢ duge qua mot bang OID lien k&t méi OID v6i dia chi doi tuong vét
Iy, bl lai phii t6n mdt chi phi tim ki€m bang cho mdi truy xudt d6i twong.
D€ tranh phai tra chi phi clia OID cho cdc d6i tugng nho khong duoe dung
chung, ca hai phuong phdp déu cé thé xem gid tri d6i tugng nhu dinh danh
ctia chiing. Céc he CSDL ban dau 12 mang va phan cdp dé dung phuong phap
dinh danh vat 1y ndy. Cdc hé CSDL hudng doi tugng cé xu hudng ding
phuong phép dinh danh logic, vi né hé trg cdc moi truong déng 16t hon.

Cai dat dinh danh cho d6i tugng ngin han gdm nhifng ky thuat dugce

ding trong cic ngon ngit lap trinh. Giéng véi dinh danh d6i twong trudng
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ton, ching c6 the thudce loai vat 1y hoic logic. Pinh danh vat 1§ ¢6 thé 1a dia
chi thyc hay ao cha d6i tugng, tuy thudc vao viéc bé nhé do ¢d dugc cung
cdp hay khong. Phuong phdp dinh danh v4t 1§ ¢é hiéu qua nhit nhung khong
cho phép di chuyén cic d6i tuong. Cach dung dinh danh logic, dugc ddy
manh sir dung bai lap trinh huéng d6i twong, xir 1y céc doi tuong mot cach
thong nhat thong qua bdng gidm dinh (indiretion table) c6 tinh cuc bo déi
vi sy thue thi chuong trinh. Bang nay lién két mot dinh danh logic, duoc
got la con o huong doi tuong OOP (object oriented pionter) trong
Smalltalk, chi dén dinh danh vat 1y cta dét tuong.

Dicu can can nhéc d6i véi bo quan 1y d6i trong 1a s duge- mét giifa
tinh tong qudt va tinh hicu qui. HO trg tdng qudt clia mo hinh d6i tugng s&
phai mat mét chi phi nao diy. Thi du, céc dinh danh ¢6 cic d6i tugng nhod cé
thé 1am cho bang OID rit Idn. Néu han ché su hé trg ctia mé hinh d6i tuong
bing cdch khong cung cdp su chia sé tryc ti€p cic dsi tugng, va biing cich
dét co s& trén cidc mie h¢ thong cao hon (thi dy & mifc trinh bién dich hoic
ngon ngitt CSDL) cho hé.trq dé, chiing ta cé thé c¢é duogc tinh hiéu qua cao
hon. Quédn Iy dinh danh d6i tugng c6 lién quan mét thiét dén cic k§ thuat
luu trix.,

Trong cdc h¢ quén tri CSDL d6i tugng phéin tdn, ding LIOD cé thé
s€ thich hop hon vi cac thao tic nhu 1am téi tu dit liéu, di chd, nhan ban va
phidn manh xdy ra thudng xuyén. Sir dung LIOD lam ndy sinh cdc van dé
phan tin sau day:

- Phat sinh LOID phai la duy nhal bén trong tdm vuc cia toan bo
mién phin tdn. Chdng ta dé dang bdo dam (inh duy nhat néu LOID duoc
sinh ra tai vi tri trung tam. Trong cAc moi trudng nhiéu dai 1y, méi vi tri dai
Iy phét sinh LOID cho cic déi tugng duge Iuu tai vi tri d6. Tinh duy nhat
cua LOID duge bao dam bang cdch gan dinh danh dai 1¥ lam thanh phan cla
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LOID. Vi thé LOID duge cau tao bdi dinh danh dai 1¥ va mot con s6 tudn tu.
Con s6 tudn tu 13 mot biéu dién logic cho vi trf trén dia cua d6i tuong. S6
tudn tu 1a duy nhat bén trong mét dai 1y cu thé, va thuong khéng duge ding
lai d€ tranh tham chiéu hién c6 dén d6i tuong di bi xod do chi dén d6i tugng
mdi nhung ducc nhan con s& cl. Trong thdi gian truy xudt d6i tuong, néu
phédn dinh danh dai Iy cia LOID khong duge dung tric ti€p dé nhan dign vi
tri d6i twong, dinh danh d6i tugng chi déng vai trd 1a mot LOID don thuan.
Tuy nhién néu phin dinh danh dai 1y cha LOID duge ding, LOID déng vai
trd nhu mot LOID gia.

- Vi trf dnh xa va céu tric dit li¢u cho LOID. Vi tri cha thong tin dnh
xa LOID - POID 1a quan trong, néu céc LOID don thudn dugc dung v néu
mot khach LOID_ POID 12 quan trong. Néu cdc LOID don thudn duge diing
vd néu mot khach duoc ndi két truc ti€p va dong thdi v6i nhicu dai 1y thi
thong tin 4nh xa LOID - POID phai hién dién & ché khach. Néu LOID gia
dugc ding thi théng tin 4nh xa chi c4n cé & dai ly. Théng tin 4nb xa dugc dé
& chd khach 14 diéu khong mong mudn vi giai f)hép nay khong nang tdm
duoc (nghia 14 thong tin anh xa phai dugce cap nhat cho tat cd cic khéch ¢é

truy xuat déi tugng).
7.4.2 PIEU CHE CON TRO

Trong cdc hé quan tri CSDL déi tugng, ngudi ta c6 thé duyét tir mot
d6i tuong dén mot d6i tugng khic bing cdch dung cdc biéu thic duong din
(path expression) c6 chifa cdc thudc tinh véi gid tri cia ching dya trén d6i
trong (thi du néu ¢ thude kiéu Car thi c.engine.manufacturer.name 1a mot
biéu thiic dudng dén). Vé co ban ching déu la con trd thong thudng trén

dia, dinh danh d&i tuong duge ding dé biéu dién nhitg con tré nay. Tuy
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nhién trong bd nhé, ngudi ta mudén dung céc con tré néi nhé (in-
memorypoiter) dé duyét tir d6i tugng ndy dén d6i tuong khic. Quda trinh
chuyé€n phién ban con tr6 dia sang con tré noi nhé duoc goi 13 * didu ché con
tro”. Cdc luge d6 dua trén phin ciing va dya trén phan mém I3 hai loai co
che diéu ché con tro. Trong cdc luge d6 phin cing, ca ché khuyét trang
(Page fault) clia h¢ diéu hanh duge dung, khi mot trang duge dua vao bo
nhd, tat ca cac con trd trong d6 déu duge diéu ché, va chiing chi dén céc
khung nhé do danh riéng (reseved virtual memory frame), Cac trang dif liéu
twong umg véi cac khung ao nay chi dugce tai vao bo nhd khi ¢6 truy xuat dén
ching. Sau d6 viéc truy xuat trang s€ sinh ra mot khuyét trang ctia hé diéu
hanh ma no dugc ghi nhan va xtr 1§. Trong cdc luge d6 phan mém, bang d6i
tugng duge dung dé diéu ché con trd. Nghia 13 mot con trd duge didu ché chi
dén mot vi tri trong bang ddi tugng. C6 cdc thé hé “hang hdi” va “tré nai”
cua céc luge d6 dua vao phan mém, tuy thude vio liic con trd cin duge didu
ch€. Vi thé méi truy xuat doi tuong déu cé mot mirc do gidn dinh di kém
vdi né. Uu diém cla luge d6 phén ciing d6 1a né din dén mot hiéu qua t6t
hon khi phai duyét 1ap di lap lai mét cay phan cip d6i tuong do khong c6
miic do gidm dinh cho méi truy xuédt d6i tuong. Tuy nhién, trong nhing tinh
huéng tu kém khi chi ¢cé mot it cic d6i tugng can truy xudt méi trang, chi
phi cao cho co ché x{r ly khuyét trang 1am cho luge d6 phdn cimg khong
dugc hap din 1am. Luge d6 phdn cing cling khong ngin dugce cdc ting dung
khach tranh truy xuat cic doi tugng di bi xod trén mot trang. Hon nifa, trong
nhimg tinh hudng tu kém, luge dé phan citng ¢ thé vét can toan bo khong
gian dia chi bd nhé ao do cic khung trang ngiy cing duge danh riéng cang
nhiéu, bat ké cdc d6i tugng trong trang cd thuc su truy xuit hay khong. Cudi

cung, vi luoc d6 phin ciing ngdm hudng trang nén rit khé cung cip mot kha
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nang diéu khién déng théi, quan 1y ving trit, chuyén tai dit liéu va khéi phuc
d mirc doi tuong.

7.4.3 DI TRU POI TUONG

Mot khia canh ctia cdc hé phan tén ia theo thoi gian, cac doi tugng
cin di chuyén giita cdc vi tri. Dicu nay 1am ndy sinh mét vin dé. Trudc tien
Va don vi di trii (unit of migration). Trong cdc h¢ thong 6 céc trang théi tach
rdi phuong thic, ching ta ¢6 thé di chuyén trang thdi ciia déi tugng ma
khong di chuyén phuong thire. Tuong ting cia tinh hudng nay trong cdc hé
théng chi thudn tuy 1a phan manh mot d6i tugng theo cdc hanh vi cla né.
Trong méi trudmg hop, viée dp dung céc phuong thitc cho mot déi tugng doi
hoi phii kich hoat cdc (hil tuc & xa. Van dé nay da duge thio luan & trén
trong phan phan tin déi tugng. Ngay cd néu timg ddi tugng la don vi di tra,
viéc t4i dinh vi tri clia ching c6 thé dua chiing xa khoi cdc diic té kidu va ta
phai quyét dinh xem cdc kiéu c6 duoc phan déi tai méi vi tri ¢6 chifa cdc thé
hién hay phai truy xuat kiéu tir xa khi cdc hanh vi hoac phuong thitc duoce ap
dung cho cdc d6i tuong. Ba kha ning c6 thé duge xem xét khi di tri cde 16p
(kidu):

(1) Ma nguén duge di chuyén va duoc bién dich lai tai vi tri dich.

(2) Phién ban da dugc bién dich ctia mot 16p duge di trd gidng nhu
mot doi tugng khac. ‘

(3) Mi nguén cta dinh nghia 16p duge di chuyén nhung khong di
chuyén cdc thao tdc da duge bién dich clha né ma s& ding dén chi€n dich di
chuyén muon.

Mot van dé khac, d6 1a viéc di chuyén ddi tuong phai dugce theo vét

dé ¢6 thé tim ra nhitng ché méi clia ching. Mot cdch thudng ding dé theo
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vét cdc doi tuong 12 dé lai cic dai dién (surrogate), hodc céc dot mong uy
nhiém (poxy object). Day 1a nhitng d6i tuong gilr chd dugc dé lai tai vi tri cd
cla d6i tugng va chi dén vi tri méi. Truy xudt dén cic dai tuong uy nhiém
duge hé théng chuyén hudng mat cdch vo hinh dén ding cdc d6i tuong tai vi
tri mdi. Di trd cdc doi tugng ¢6 thé duge thye hién dua trén trang thdi hien
hanh cua chiing. D6 twgng ¢6 thé & mot trong bon trang thdi:

San sang (ready): Cdc d6i tuong sdn sang hién khong duge kich
hoat, hodc chua nhan duoc thong béo nao nhung san sang duge kich hoat khi
nhin dugc mot thong bdo.

Duong hoat (active): Cdc déi twong duong hoat hién cé mat trong
mdt hoat dong ddp lai mot kich hoat hodc mot thong baé.

Cho (waitting): D6i tugng chd da kich hoat (hoac da giti mot thong
bdo cho) mét d6i twgng khic va dang chor tra 1.

Treo (suspended): Cdc d6i tugng treo (tam ngung) hién tam thdi
khong san sang ddi véi kich hoat .

Céc d6i tugng dang trong trang thdi dwong hoat hoic cho khong
durge phép di trd vi hoat dong ma ching dang tham gia s& bi phd va. Viéc di
trd gém ¢6 cédc bude:

(1) Chuyén tai d6i tuong tir ngudn dén dich, va

(2) Tao ra mot uy nhiém tai ngudn dé thay ddi déi tuong ban dau.

C6 hai van dé can quan tam ¢ day. M6t ¢6 lién quan dén viéc bdo tri
thar muc he thong. Khi d6i tugng di chuyén, thu muc hé théng phai duge cap
nhit d€ phan dnh vi trf mdi. Diéu nay c6 thé duge thyc hién muon khi mot
do6i tugng dai dién hodc mot uy nhiém dinh hudng lai mot kich hoat chu
khéng phai “hing hdi” vao lic di chuyén. Van dé thi hai I3 trong mot moi
truong ndng déng noi ma cdc d6i tuong di chuyén thudng xuyén, xau daj

dién hofic xau uy nhiém cd thé rat dai. He théng khi dé cdn “co dac” nhimg
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xau nay lai theo thai gian. Tuy nhién, két qua co dic phai duge phan dnh vao
thu muc, va né ¢6 thé khéng duge thie hién mudn.

Mot vin dé di trd quan trong khéc ndy sinh khi chuyén giao cic doi
twong hop phdn. Chuyén 13i mot ddi tuong hop phin c6 the phai chuyén tai
tat ca nhimg doi tuong duge d6i twong hop phan tham chiéu dén.. Mot
phuong phap gial quyét goi 1 tong hop doi nugng (object assembly) s& duge
xem xét khi ban dén vin dé xit 1y van tin trong phan 7.6.

7.5. LUU TRU POI TUONG PHAN TAN

Trong nhiing vdn dé c6 lién quan dén viéc luu trir doi tugng, ¢6 hai
van dé lién quan dac biét véi mot hé phan tan; lam tu déi nrgng (object
clusterimg) va don rdc phdn tdn (distributed garbage collection). Cac d6i
tuong phic hop va hop phan cung cdp nhiéu cd hoi cho viéc lam tu dir ligu
tren dia, chi phi xudt nhap dia cdn cho viéc truy xuét chiing dugc giam. Don
rdc 1a mot bai todn nay sinh trong cdc CSDL d6i tugng vi ching cho phép

chia sé dua trén tham chiéu.
7.5.1 LAM TU bOI TUGNG

Lam tu dét twong (ojbect clustering) 12 viec nhém cac doi tuong
trong céc vat chita vat 1y (nghia Ia céc cong dia, disk extent) theo nhiing tinh
chat chung, ching han theo gid tri giong nhau chia mot thudc tinh hodc theo

céc d6i tugng con clia ciing mot doi tugng duge lam t.
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~Lam tu d6i tugng 1& mot viec khé khan vi hai ly do. TruGe tién né
khong lién qu.an truc tiép dén viéc cai dat dinh danh déi twong (nghia 1a céc
OID logic va vat 1y). OID logic mat nhiéu chi phi (Vi. bdng gidn dinh,
indirection table) nhung cho phép phan hoach doc cdc 16p. Binh danh d6i tugng
vat Iy cho truy xuat hiéu qua hon nhung lai ddi hoi méi dsi tuong phdi chita tat
c& cdc thude tinh dugc k€ thira. Thit hai, lam tu céc déi tuong phitc theo moi
lien h¢ hop phén phic tap hon do viéc ding chung d6i trong (doi tugng céd
nhiéu cha). |

Cho trudc mot do thi 1dp (class graph), ¢6 ba mé hinh luu trif co ban
cho viéc [am tu d6i wong:

1. M6 hinh luu trit phdn r@ DSM (decompositon storage model) phan
hoach méi 16p déi tugng vao cdc quan hé hai ngoi (OID, attribute) va vi vay
nd dua trén dinh danh logic. Uu diém ctia DSM [a tinh don gian.

2. M6 hinh luu trit chudn tdc NMS (normanlized storage model) huu
trit méi 16p nhu mot quan he riéng biet. N6 c6 thé dugce dung véi cic OID
fogic va vt ly. Tuy nhién, chi c6 dinh danh logic méi cho phép phan hoach
doc cédc ddi tugng theo méi lien hé ke thira [Kim et al., 1987].

3. M6 hinh luu trit tric tiép (direct storage model) cho phép lam tu
nhiéu 16p d6i twong phitc dya trén mdi lién hé hop phdn. M6 hinh nay tong quat
hod cdc k§ thugt ctia cdc CDSL phan cdp va mang, va hoat d6ng t6t nhat véi cac
dinh danh vat Iy. N6 ¢6 thé nm bét dugc tinh cuc bo truy xuit dgi tuong va vi
vdy n6 tu vi¢t hon khi cic kiéu méu truy xuat da duge biét 15, Tuy nhién khé
khan chinh ctia né [a lam tu lai mot d6i tuong cha da bi xod.

Trong mot h¢ phén tin, ci hai mo hinh DSM va NMS déu don gian
khi dung phén hoach ngang. Goblin (1993) da cai dit DMS nhu co s& cho
mot DBMS dgi twong phan tén ¢6 mot bo nhd 1én. DSM cung cdp tinh linh

hoat, va khi€ém khuyét hi¢u nang clia né duge b trir lai bing cich dimg mét



524 NHAP MON CO $G DU LIEU PHAN TAN

bo nhd va viing trit that [6n. Gruber vd Amsaleg (1993) da cai dat mo hinh
luu trir trye ti€p trong mot kién tric luu trir don cdp phan tdn, trong do moi

d6i tuong ¢6 mot dinh danh vat 1y c6 gia tri d6i v6i toan he thong.

7.5.2 DON RAC PHAN TAN

Mot wu diém cha cdc hé dya trén doi tuong ndm & cho cde doi tuong
c6 thé tham chidu dén cdc doi tuong khdc bang dinh danh doi tugng. Khi céc
chuong trinh stra d6i d6i tugng va xod bo tham chi€u, mét doi tugng truong
t6n c6 thé tré nén khong dén duoc tir cac ge trudng ton clia he thong khi
khong cdn tham chigu ndo chi dén nd nira. MOt d6i tuong nhut th& chinh 1a
“rac” va cin duge phai thu hoi boi thé don rdc (garbage collector). Trong
csic DBMS quan h¢, don rdc tu dong la khong can thi€t vi cdc tham chi€u doi
twong duge hd tro boi cde gid tri ndi. Tuy nhién nhitng cap nhat day chuyén
theo nhu dic ta clia céc rang bude tham chigu ta mot hinh thdi don gian cua
don ric “thii cong”. Trong ngir canh cdc hé diéu hanh hodc ngix canh ngdn
ngit 1ap trinh tdng quit, don rdc thi cong thudng dé gay 18i. Vi vay tinh téng
quat cia céc hé déi tugng phan tdn doi hoi phai don réc phan tan tu dong.

Cic thuat todn don ric co ban ducce phan chia thanh loas dém tham
chiéu (reference counting) vi loai do vér (tracing - based). Trong mot he
d¢m tham chigu, mdi d6i tugng c6 mot con dém (count) ghi s6 lugng céc
tham chi¢u dén né. Mbi khi mot chuong trinh tao ra tham chiéu dén mot déi
tugng, con dém cilla d6i twong dugce tang tén. Khi mot tham chiéu hién c6 bi
huy, con dém tuong tng sé gidm di. Bo nhé danh cho mot doi tugng c6 thé
dude 41 st dung khi con dém doi tugng xudng den zero (vao Jic dg, dot

tugng chinh la ric).
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Don réc do vét duge phan thanh loai ddnh ddu va quét don (mark
and sweep) va cdc loai sao chép (Copy- based). Thé thu don ddnh ddir va
quét don 1a nhitng thudt todn hai pha. Pha dau tién duoc goi pha ddnh déiu
(mark phase), bat ddu tir goc v ddnh ddu méi déi twong dén duge (kha véi)
(thi du bang cdch dat mot bit di k¢m véi méi doi tugng). Diu nay cling dugce
g£oi 12 “mau* (color), va thé thu don dugc néi fa t6 mau (coloring) cho cdc
déi tugng ma nd dén dugce. Bit dinh ddu ndy 6 thé duge gin vao trong cic
d6i tuong hodc trong cdc bdn dé mau (color map) dé ghi nhan, cho méi trang bo nhd,
mau cla cic doi tugng duoe luu trong trang d. Mot khi tat cd cic dai tuong con
song déu duge ddnh dau, bd nhd s¢ duge kiém tra va cic doi tuong chua ducge ddnh
dau s€ duoe tai sir dung. Dy chinh 14 pha quét don (sweep phase).

Thé thu don ki€u sac chép (copy- bused) chia bo nhé thanh hai phén
tach bi¢t duoc goi 1a noi-di (from- space) va noi- dén (to-space). Chuong
trinh thao cdc déi tuong & nai - di con noi - dén duge dé tréng. Thay vi ddnh
ddu va quét don, cdc thé thu don s& chép (thudng 13 bing cich theo hudng
sAu trude), cde d6i tugng & noi- di, 6 thé dén duoc tir goe vio chd chia noi -
dén. Khi tat ca cdc doi tuong cdn séng di duge chép hét, gua trinh thu don
ngrng lai, néi dung cha noi - di bi xo0d bo, vaj trd clia noi - dén va noi - di
hodn d6i cho nhau. Qua trinh sao chép ldn luct chép cde d6i tuong vio noi -
dén, va ép bé nhd, nhd lai.

Céc cai dat co ban cta cdc thudt todn ddnht ddu va quét don hoic sao
chép déu 1am "ngimg thé gidi lai” nghia 4 chuong trinh ngudi dung bi tam
treo khi chuong trinh thu don xay ra. Tuy nhién déi véi nhicu itng dung, cdc
thuat todn “lam ngimg thé gidi lai” lai khong thé diing duge hanh vi phd hoai
cua né. Bao toan thai gian ddp tng cla ing dung doi hoi viée sir dung cdc k¥

thuat “dan dan”. Thé thu don “dan din” phai giai quy€t nhitng van dé nay
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sinh do su hoat dong déng thdi. Trong mot s& trudng hop, thé don rdc ¢d thé
lam mat dau mot sé d6i tugng, vi vitheé ¢ thé sai sét khi téi sir dung ching.

Thiét k& mot thudt todan thu den rdc cho cdc DBMS d6i tugng rdt khé
khian. D6 14 nhimg van dé nay sinh do phai bao dam su thich {mg doi voi su
c6 hé thong va ngit nghia giao dich. Nghién ciu gdn day nhat di dé cap dén
céc ky thuat thu don rdc dung nap dugc sai s6t cho cdc hé théng trudng ton
véi cac kién tric tap trung (Koldnerand Weihl 1983, Toole 1993) va kién
tric khach/dai ly (Yong 1994, Amsaleg,1993).

Tuy nhién don rdc phan tdn khé khan hon don rdc tdp trung. Vi
nhiing 1y do vé tinh hiéu qui va nhimg tinh ning tdm dugc, thé don réc cho
mot hé phan tdn cin 18 hop cic thé don rdc & timg vi trf doc 1ap véi thé don
rac toan cuc lién vi. Diéu phéi thu don cuc b va toan cuc gap nhiéu khé
khan vi n6 ddi hoi phai theo ddi cdn than céc trao d6i tham chiéu giita cdc vi
tri. Ngodi ra, moét d6i tugng nim tai mot vi tri c6 thé duge tham chiéu tir
nhitng d6i tugng con song tai nhitng vi tri & xa nhung khdng dugc tham
chiéu b&i cdc d6i twong con séng cuc bo. Mot doi tuong nhu the khong dugce
thé thu don cuc bo tdi dung bdi vi nd vin con khd voi tir gbc cia mot vi trl &
xa. Khau chinh 12 theo ddi cdc tham chiéu lién vi trong mdt moi truong phan
tan, & d6 cdc thong bdo ¢d thé bi that lac, bi tring lip hoac tré, hodc cdc vi
tri ¢4 thé bi ngimg hoat dong.

Thé don téc phan tdn ¢6 thé dua trén thuat todn d€m tham chiéu phan
tan hozic do vél phan tdn. Dém tham chiéu phan tdn ¢ nhiéu ric r6i vi hai lj’;
do. Trude tién, dém tham chi€u khéng c6 kha nang don cdc chu trinh ll(hOng
dén duoc chia céc d6i tugng rdc (nghia 1a cac d6i tugng rac tham chi€u qua
lai). Thit hai, dém tham chi€u bi that bai bdi cdc su ¢ théng bdo thudng gap.
Nghia 13 néu thong bdo khong duge chuyén di an toin theo thif ©f nhan qua
cha chiing thi viec duy tri bat bi€n 