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* Van dé nghién ctru cia chuong ké ti€p

- Mot co s¢ dir licu ( CSDL/ DB: DataBase ) 1a mdt tap hgp céc tap tin c6 lién quan v6i nhau,
duoc thiét ké nham 1am giam thiéu sy lap lai dit liéu.

- Mot hé quan tri co s dir licu ( HQTCSDL/ DBMS: DataBase Management System ) la mot hé
thong gom mot CSDL va cdc thao tic trén CSDL d6, duogc thiét ké trén mot nén tang phan cing va
v6i mot kién trdc nhét dinh.

- Mot hé co so dit liéu (HCSDL/ DBS: DataBase System ) 1a mot phan mém cho phép xay dung
mot HQTCSDL.

- Chuong niy cho ra mdt cdi nhin bao quit vé CSDL, HQTCSDL, céc yéu cdu ma mot
HQTCSDL dat ra cling chinh 1a nhitng chttc ndng ma mot HCSDL phai ¢6. Mot khai niém quan
trong trong viéc xdy dung mot HCSDL ddp ung dugc cic yéu clu dit ra 12 khdi niém giao dich (
Transaction ). Cdc tinh chdt ma mot giao dich phai c6 dé dam bao moét HQTCSDL, duogc xay dung
trén HCSDL tuong tng, trong sudt qud trinh hoat dong s& ludn cho mot CSDL tin cdy ( ¢6 nghia Ia
dit liéu ludn nhét quén ). Quan tri giao dich nham dam bao mdi giao dich trong h¢ théng ¢6 cac tinh
chat ma mot giao dich phai c6. Mot diéu can chu ¥ 1 trong céc tinh chat ctia mot giao dich tinh chat
nhat qudn triede hét phai diege dam bdo boi nguwoi lap trinh-nguwoi viét ra giao dich!!!
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.4 HOCO SU DU LITU

Mot s& diém bét loi chinh cta viée luu giir thong tin ¢6 t6 chiic trong hé thong xir 1y file
thong thuong:
- Dur thira dit liéu va tinh bét nhét ( Data redundancy and inconsistency ): Do cac file va cic
trinh tng dung dugc tao ra bdi cac nguoi 1ap trinh khic nhau, nén cic file c6 dinh dang khic nhau,
cdc chuong trinh duoc viét trong cic ngdn ngit 1ap trinh khdc nhau, cuing mét thong tin c6 thé duoc
luu gitr trong cdc file khac nhau. Tinh khong thong nhat va du thira nay s& 1am tang chi phi truy
xudt va lew triv, hon nila, né sé dan dén tinh bdt nhdt ciia dit liéu: cdc ban sao ciia cing mét dir liéu
6 thé khong nhdt qudn.
- Khé khin trong viéc truy xuét dir liéu: Moi truwong cia hé thong xir 1y file thong thuong
khong cung cip cdc cong cu cho phép truy xuat thong tin mot cach hiéu qua va thuan loi.
- Sw cd lap dir liéu ( Data isolation ): Cac gia tri dir liéu dwoc luu trir trong co' s¢' dir li¢u
phai thoa mian mot s6 cdc rang budc vé tinh nhat quan cua dir lieu ( rang bugc nhat qudn /
consistency contraints ). Trong hé thong xir Iy file thong thuong, rat khé khan trong viéc thay doi
cdc chuong trinh dé thoa mén céc yéu cau thay ddi rang budc. Van d& tré nén khé khan hon khi cic
rang budc lién quan dén cdc hang muc dit li¢u trong céc file khac nhau.
- Céc van dé vé tinh nguyén tir ( Atomicity problems ): Tinh nguyén tir cia mét hoat dong (
giao dich ) 1a: hodc né dugc hoan tat tron ven hodc khong cé gi cd. Piéu nay ¢ nghia la mot hoat
dong ( giao dich ) chi lam thay déi cac dir liéu ben virng khi né dd hoan tat ( két thiic thanh cong )
néu khong, giao dich khong dé lai mot ddu vét nao trén CSDL. Trong hé thng xtr 1y file thong
thudng khé dam bao dugc tinh chat nay.
- Tinh bat thwong trong truy xuit canh tranh: Mt hé thong cho phép nhiéu nguoi sir dung
cap nhat dir liéu dong thoi, c6 thé din dén két qua 1a dir liéu khong nhat quan. Didu nay doi hoi mot
su gidm s4t. Hé thong xir 1y file thong thudng khéng cung cap chiic ning nay.
- Véan dé an toan ( Security problems ): m{t ngudi sir dung hé co' s¢ dir liéu khong can thiét
va cting khong ¢6 quyén truy Xudt tat ca céc dit liéu. Van dé nay doi hoi hé théng phai dam bao
dugc tinh phan quyén, chdng truy xuat trai phép ...

Cic bat loi néu trén da goi md su phdt trién cic DBMS. Phan sau ctia gido trinh s& dé cap dén cdc
quan niém va cdc thudt todn dugc sir dung dé phat trien mot hé co s¢ dir liéu nham gidi quyét cac
van dé néu trén.

2 CACH NHN DO LIOU:

Tinh hiu qua ciia hé thong doi hoi phéi thict ké cdc cdu triic dif lidu phuc tap dé bicu dién
dir liu trong co so dir liéu. Cac nha phat trién che dau su phuc tap nay thong qua cac muc truu
tugng nhiam don gian sy trao d6i cia ngudi sir dung voi hé thong:

- Mirc vat ly ( Physical level ): Mirc thap nhit cia sy triru twong, mé ta dir li¢u hién dugc
luu trit thé ndo. & mirc nay, cau tric dit liéu mic thap, phuc tap duoc mo ta chi tiét.

- Mikc luén 1y ( Logical level ): Mirc ké cao hon vé s triru twong, mé ta dir liéu gi duoc luu
trit trong co so dit lidu va cdc mdi quan hé gi gitta cdc dir liéu nay. Mirc logic cta sy triru tugng
duogc dung boi cdc ngudi quan tri co sé dir licu.

Mikc view ( view level ): Mitc cao nhit ciia sy triru twong, mé ta chi mét phan cia co so
dit liéu toan thé. Mot nguoi st dung hé co s¢ dit lidu lién quan dén chi mot bd phan cua co so dir
liéu. Nhu vay su trao ddi cua ho véi hé théng duogc lam don gian boi viée dinh nghia view. HE
thdng c6 thé cung cap nhiéu mirc view ddi voi cting mot co sé dit liéu.
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e Thé hién va so dd ( instances and schemas ): Tap hop cac thong tin dwec luu trir trong co
s¢ dir licu tai mot thoi diém dugce goi 1a mdt thé hién (instance ) cua co s& dit liu. Thiét ké tong thé
cua co s¢ dir liéu dugc goi la so do ( schema ).

Cic hé co so dit liéu ¢6 mot vai so do, dugc phan twong Gmg véi cdc muc triru tuong. & mic thap
nhat 1a so d6 vat ly ( physical schema ), & mic trung gian la so d6 ludn ly ( logical schema ),
O muc cao nhat 1a so do con (subschema ). Néi chung mot hé co sé dir li€u ho tr¢ mot so do vat
1y, mot so' d6 ludn 1y va mot vai so do con.

e Kha ning sira d6i mot dinh nghia & mot mirc khong anh hudng mot dinh nghia so d6 ¢ mic cao
hon dugc goi 1a sy doc 1ap dir li€u ( data independence ). C6 hai muc dc 1ap dit li€u:

- Ddc 1ap dir liéu vat Iy ( Physical data independence ) 13 kha niing sira ddi so' do vat 1y
khong lam cho cic chuong trinh rng dung phai viét lai. Cic stra doi & muc vat 1y la can thiét dé
cai thién hi¢u nang.

- Doc 1ap dir li¢u ludn ly ( Logical data independence ) la kha nang sira dbi so dﬁ luan 1y
khong lam cho cdc chuong trinh tng dung phai viét lai. Cdc stra d6i & muc luan 1y 1a can thiét khi
cAu tric ludn 1y cua co so dit liéu bi thay thé.

1.3 M HNH DO LIOU:

Nam dudi ciu tric cua mot co s¢ dit liéu 1a m6 hinh dit li¢u: mot bd cdc cong cu quan ni¢ém
dé mo ta dir liéu, quan hé dir liéu, ngir nghia dir liéu va cdc rang budc nhat quan. C6 ba nhém méd
hinh: Céc m hinh luan 1y duya trén ddi tuong ( Object-based logical models ), cic md hinh luén ly
dua trén mau tin ( record-based logical models ), cdc mo hinh vat ly ( physical models ).

- Cac md hinh luin 1y dya trén déi twong dwge ding mé ta dir liéu & mirc luin 1y va muc
view. Chiing dugc dic trung boi viée ching cung cép kha ning ciu tric linh hoat va cho phép cic
rang budc dir li¢u duoc x4ac dinh mot cach tuong minh. Dudi day 1a mot vai mo hinh dugc biét rong
rdi: MO hinh thuc thé - quan hé ( entity-relationship model ), mé hinh hwéng ddi twong
(object-oriented model ), mo6 hinh dit liéu ngir nghia ( semantic data model ), mo6 hinh dir liéu ham (
function data model ).

- Céc md hinh luin Iy dya trén mau tin dwgc dung dé miéu ta dir liu ¢ mirc lun Iy hay
mtc view. Ching dugc ding dé xdc dinh ciu trdc luan ly toan thé cta co s dir liéu va cung cap
su md ta muc cao hon viéc thuc hién. Co s& dit liéu duoc cAu tric & dang méu tin dinh dang co
dinh ( fixed format record ): mdi mau tin xac dinh mét sd cb dinh céc truong, mbi truong thuong cé
do dai qé dinh. M6t vai mo hinh dugc biét rong rai 1a: M6 hinh quan hé, md hinh mang, mé hinh
phan cap.
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- MO hinh dit ligu vt 1y dwgc ding dé md ta_dir liéu & mirc thap nhét. Hai md hinh dif liéu
vat ly dugc biét rng rai nhat 1a md hinh hop nhat ( unifying model ) va md hinh khung-bo nhé (
frame-memory model ).

14 NGN NGO CO SO DO LIOU:

Mot hé co so dir liéu cung cap hai kiéu ngon ngit khic nhau: mot dé xic dinh so d6 co s&
dir liéu, mot dé biéu dién cdc van tin co so dit liéu va cap nhit.

- Ngon ngir dinh nghia dix liéu ( Data Definition Language: DDL ) cho phép xic dinh so d6
co s& dit liéu. Két qua bién dich cdc 1énh ctia DDL la tap hop cac bang dugc luu trir trong mot file
dac biét duogc goi tu dién dit liéu (data dictionary ) hay thw muc dir liéu ( data directory ). Tw
dién div liéu la m@t file chtra metadata. File nay duogc tra ctru trudce khi dir liéu hién hanh duoc doc
hay stra d6i. Céu trdc luu trit va phuong phép truy cdp duoc sir dung béi hé co sd dir liéu duge xdc
dinh bdi mat tap hop cac dinh nghia trong mét kiéu dic biét cuia DDL dugc goi 1a ngdn ngr dinh
nghia va luu trit dit ligu ( data storage and definition language ). Két qud bién dich ciia cdc dinh
nghia nay la mot tap hop cac chi thi x4ac dinh sy thuc hién chi tiét cta cdc so dd co s& dit lidu (
thuong dugc che dau).

- Ngon ngir thao tac dir liéu ( Data manipulation language: DML ) la ngon ngir cho phép
ngudi str dung truy xuat hodc thao téc dit liéu. C6 hai kiéu ngdn ngir thao tac dir liéu: DML thu tyc (
procedural DML ) yéu cau ngudi st dung dic ta dit liu nao can va 1am thé nao dé nhan duoc no.
DML khong thu tuc ( Nonprocedural DML ) yéu cau ngwoi sw dung dgc td dir ligu nao cin
nhung khong can dic ta 1am thé nao dé nhan dugc né. Mot vén tin ( query ) la mot 1énh yéu ciu tim
lai dir liéu (information retrieval). Phan ngdn ngit DML lién quan dén sy tim lai thong tin duoc
goi 1a ngdn ngir van tin ( query language ).

.5 QUCIN TR GIAO DLICH:

Thong thuong, mat s6 thao tdc trén co s& dit li¢u tao thanh mot don vi logic cong viéc. Ta
hay xét vi du chuyén khoan, trong do mot s6 tién x dugc chuyén tir tai khoan A (A:=A-x ) sang
mdt tai khoan B ( B:=B+x ). Mot yéu té can thiét 1a ca hai thao tic nay hoic cung xay ra hoac
khong hoat dong nao xay ra ca. Viéc chuyén khoan phéi xdy ra trong tinh toan thé cua no hogc
khong. Poi hoi toan thé-hodc- -khong nay dugc goi la tinh nguyén tir (atomicity ). Mot yéu td can
thlet khdc la sy thue hién viéc chuyén khoan bao ton tinh nhat quan cua co so dir lidu: gid tri cua
tong A + B phai duoc bao ton. Poi hoi vé tinh chinh xdc nay dwoc goi 12 tinh nhat qudn (
consistency ). Cudi cung, sau khi thyc hi¢n thanh cong hoat dong chuyén khoan, céac gid tri cua
account A va B phai bén vitng cho dit ¢6 thé ¢6 su cd ciia hé théng. Poi hoi vé tinh bén viing
nay duogc goi 1a tinh 1au bén ( durability ).

Mot giao dich 1a mdt tdp cac hoat dong thyc hién chi mot chitc nang logic trong mdt ing
dung co s& dir liéu. Mdi giao dich 1a mot don vi mang ca tinh nguyén tir 13n tinh nhat quan. Nhu
vdy, cdc giao dich phai khéng dugc vi pham bat ky rang budc nhat quin nao: Néu co so dit liéu 1a
nhat quan khi mét giao dich khai dong thi né ciing phai 13 nhat quan khi giao dich két thic thanh
cong. Tuy nhién, trong khi dang thyc hién giao dich, phai cho phép su khong nhit quan tam thoi.
Su khong nhit quin tam thoi nay tuy 12 can thiét nhung lai c6 thé dan dén cdc khé khin néu xay ra
su cO.

Trach nhiém cta nguoi 14p trinh 13 xédc dinh ding ddn céc giao dich sao cho mdi mot bao ton
tinh nhit quén cta co so dit lidu.

Pam bao tinh nguyén tir va tinh lau bén 1a trach nhiém ctia hé co s dit liéu néi chung va cua
thanh phan quén ly giao dich ( transaction-management component ) n6i riéng. Néu khong c6 su cb,
tat ca giao dich hoan tat thanh cong va tinh nguyén tir dugc hoan thanh dé dang. Tuy nhién, do céac
su cb, mot giao dich c6 thé khong hoan tat thanh cong su thuc hién cua né. Néu tinh nguyén tir
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dugc dam bao, mot giao dich thit bai khong gdy hiéu qua dén trang thdi cua co so dit liéu. Nhu
vay, co s¢ dir liéu phai dugc hoan lai trang théi cua né trudce khi giao dich bat dau. Hé co sd dit lidu
phai c¢6 trach nhiém phét hién sy ¢ hé thong va tra lai co s¢ dir lidu vé trang thai trudc khi xay ra
su cb.

Khi mot $6 giao dich canh tranh cép nhat co s¢ dir li€u, tinh nhét quin cua dir licu co thé
khong dugc bao ton, ngay ca khi mdi giao dich 1a chinh xdc. B diéu khién canh tranh (
concurency-control manager ) cé trach nhiém diéu khién cdc trao doi gifta cic giao dich canh
tranh dé dam bao tinh thong nhat cia CSDL.

.6 QUUIN TRO LOU TRCI:

Ciac CSDL ddi hoi mot khdi luong 16n khong gian luu trir, ¢ thé 1én dén nhiéu terabytes
( 1 terabyte=103 Gigabytes=106 Megabytes ). Cic thong tin phai dugc luu trit trén luu trit ngoai (
dia ). Dit liéu dugc di chuyén gitra Iuu trit dia va bd nhd chinh khi can thiét. Do viée di chuyén dir
liéu tr va vao dia tuong ddi cham so véi toc do cua don vi xtr ly trung tam, diéu nay ép budc hé
CSDL phai cau tric di liéu sao cho tdi vu nhu cau di chuyén dit liéu giira dia va bo nhé chinh.

Muc dich cia mot hé CSDL 1a 1am don gian va dé dang viéc truy xudt dit liéu. Nguoi st
dung hé thdng c6 thé khong can quan tim dén chi tiét vat 1y cua sy thuc thi hé théng. Phan 16n
ho chi quan dén hiéu ning cta hé thong ( thoi gian tra 161 mot ciu van tin ...).

Bo quan tri luu trir ( storage manager ) 1a mt module chuong trinh cung cap giao dién gitra
dir liéu murc thdp dwoc luu trir trong CSDL véi cdc chuong trinh tmg dung va cdc cdu van tin duoc
dé trinh cho hé théng. B6 quén tri luu trit ¢6 trach nhiém trao d6i véi bd quan tri file (file manager).
Dt liéu tho dugc luu trir trén dia su dung hé thong file (file system ), h¢ thong nay thuong duoc
cung cap boi hé diéu hanh. B quan tri luu trit dich cdc cau 1énh DML thanh cic 1énh cta hé thong
file muac thép. Nhu vay bd quan tri luu trir ¢6 nhiém vu luu trilt, tim lai va cap nhat dir liéu trong
CSDL.

.7 NHA QUON TRO €O SO DO LIOU:

Mot trong céc 1y do chinh d6i véi viée st dung DBMS 1a ¢6 su diéu khién trung tdm cho ca
dir liéu 1an cdc chuong trinh truy cép cdc dit liéu ndy. Ngudi diéu khién trung tdm trén toan hé
théng nhu vay goi la nha quan tri co sé dit liéu ( DataBase Administrator - DBA ). Cac chlic nang
cua DBA nhu sau:

e  Dinh nghia so do: DBA tao ra so d6 CSDL géc bang cdch viét mot tdp cdc dinh nghia ma n6
s€ duogc dich béi trinh bién dich DDL thanh mdt tap cic bang duoc luu trit thuong truc trong tu
dién dit lidu.

e  Dinh nghia cdu tric luu triv va phwong phap truy xudt: DBA tao ra mét cdu triic luu trix
thich hop va cdc phuong phdp truy xuat bang cach viét mot tap hop céc dinh nghia ma né s& duoc
dich béi trinh bién dich luu trit dir liéu va ngdn nglr dinh nghia dir li¢u.

e  Sita déi so dé va té chirc vit Iy.
e Cip quyén truy xudt dir ligu: Viéc cip cdc dang quyén truy cdp khdac nhau cho phép DBA
diéu hoa nhimng phan ctia CSDL ma nhiéu nguoi ¢ thé truy xuat. Thong tin Ve quyén dugc luu giur

trong mot cau tric hé thong dic biét ma né duoc tham khao béi hé CSDL mdi khi ¢6 sy truy xut
dir liéu cua hé thong.

* Ddc ta rang bugc toan ven ( integrity-contraint ): Cdc gid tri dir liéu dwoc luu triy trong
CSDL phai thoa man mot s6 céc rang budc nhat qudn nhat dinh. Vi du sé gio 1am viéc ctia mot
nhan vién trong mat tuan khong thé vuot qui mot gidi han 80 gio chang han. Mot rang budc nhu
vay phai dugc dac td mot cach tuong minh boi DBA. Cac rang budc toan ven duogc luu gilr trong
mot cAu tric hé théng dic biét dugc tham khao bdi hé CSDL mdi khi ¢6 su cap nhat dir licu.
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1.8 NGUOUI SCI DUNG CSDL:

Muc dich dau tién ciia hé CSDL 1a cung cidp mot moi trudng dé tim lai thong tin va luu
thong tin trong CSDL. cdc nguodi st dung co s& dit liéu dugc phan thanh bon nhém tuy theo cich
thire ho trao doi véi h¢ thong.

e Cdc ngwoi ldp trinh tig dung: la nha chuyén moén mdy tinh ngwoi trao déi véi hé thong
thong qua céc 10i goi DML duogc nhdng trong mot chuong trinh duoc viét trong mot ngdn ngit ch -
host language ( Pascal, C, Cobol ... ). Cac chuong trinh nay thuong dugc tham khao nhu céac
chuong trinh tng dung. Vi ct phdp DML thuong rat khdc véi cd phdp ciia ngdn ngit chu, céc 10i
goi DML thudng duoc bit ddu boi mot ky tu dic biét nhu vy ma thich hop méi ¢6 thé duoc sinh.
Mot bo tién xir 1y dac bi¢t, duoc goi la tién bién dich (precompiler ) DML, chuyén cac 1énh DML
thanh cdc 161 goi tha tuc chuin trong ngdn ngit chu. BO bién dich ngdn ngit chu s& sinh ma dbi
tugng thich hop. C6 nhiing ngén ngtr 1ap trinh phéi hop ciu tric diéu khién cua cdc ngdn ngit
gidng nhu Pascal véi cdu triic diéu khién dé thao tdc d6i tugng CSDL. Cic ng6n ngir nay (- doi khi
duoc goi la ngbn ngt thé hé tha tu ) thuong bao gom cdc dic diém dic biét dé lam dé dang viéc
sinh céc dang va hién thi dir liéu trén man hinh.

* Cdc nguoi sir dung thanh thao ( Sophisticated users ): Trao doi vdi hé thong khéng qua viét
trinh. Thay vao d6 ho dat ra cdc yéu céu cua ho trong ngdén ngir truy van CSDL ( Database
query language ). MGdi cu vén tin nhu vay duoc dé trinh cho bd xtr Iy vén tin, chiic ning ciia bd
xu ly van tin la "dich" cac 1énh DML thanh cdc chi thi ma bg quan tri luu trit hiéu. C4c nha phan
tich dé trinh céc cAu van tin thim do dit lidu trong co s& dir liéu thudc vao pham trix ndy.

e Cac nguwoi sir dung chuyén biét ( Specialized users ): La cdc nguoi sir dung thanh thao, ho
viét cdc tng dung CSDL chuyén biét khong nam trong khung xur 1y dir liéu truyén théng. Trong do,
phai ké dén céc hé théng thiét ké duogc tro gitp boi mdy tinh ( computer-aided design systems ), Co
s tri thire (knowledge-base ) va hé chuyén gia ( expert systems ), cic hé thong luu trit dit lidu
v6i kiéu dir liéu phirc tap ( dit liéu d6 hoa, hinh anh, 4m thanh ) va cédc hé thong mo hinh méi truong
( environment-modeling systems )

e Cdc nguwoi sww dung ngdy tho ( Naive users ): la cdc ngwoi s dung khong thanh thao, ho trao
d6i voi hé thong boi cau ddn mot trong cdc chuwong trinh tng dung thudng truc di duoc viét san.

1.9 COU TRC HO THONG TONG THL:

) M()t h§ CSDL’ dugc phan thanh cac module, {nSi mot thuc hién mot tre:lch nhi¢m trong hé
thong tong thé. Mot s6 chirc nang cia hé CSDL c¢6 thé dugc cung cap bdi hé diéu hanh. Trong hau
hét cac truong hop, h¢ diéu hanh chi cung cap céc dich vu co s¢ nhat, h¢ CSDL phai xay dung trén
co s d6. Nhu vay, thiét ké hé CSDL phai xem xét dén giao di¢n gitra h¢ CSDL va h¢ di¢u hanh.

Céc thanh phan chirc ning ctia hé CSDL ¢6 thé duoc chia thanh cdc thanh phan xir 1y van tin
( query processor components ) va cdc thanh phan quan tri luu trit ( storage manager components ).
Céc thanh phan xir Iy vén tin gdm:
* Trinh bién dich DML ( DML compiler ): dich cdc lénh DML trong m@t ngbn ngix van tin
thanh cdc chi thi mirc thap ma engine dinh gia van tin ( query evaluation engine ) c6 thé hiéu. Hon
nira, Trinh bién dich DML phai bién ddi mot yéu cau cua nguoi sir dung thanh mét dich twong
duong nhung & dang hiéu qua hon c¢6 nghia 13 tim mot chién luoc tét dé thuc hién ciu van tin.

e Trinh tién bién dich DML nhiing ( Embedded DML Precompiler ): I{zen déi céc 1énh DML
dugc nhing trong mot chuong trinh tmg dung thanh cdc 101 goi thu tuc chuén trong ngdn ngir chu.
Trinh tién bién dich phai trao doi véi trinh bién dich DML dé sinh ma thich hgp.
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e B0 thong dich DDL ( DDL interpreter ): thong dich cdc 1énh DDL va ghi ching vao mot tap
hop céc bang chtra metadata.

¢ Engine dinh gia van tin ( Query evaluation engine ): Thyc hién cic chi thi muc thép duoc sinh
ra boi trinh bién dich DML.

Céc thanh phan quan tri luu trit cung cap cac giao dién giira dir liéu mirc thdp duoc luu trir trong
CSDL va céc chuong trinh Gng dyng, céc van tin dugc dé trinh cho hé thong. Cac thanh phan quan
tri luu trit gdm:

S di cic thank phiin v cdc ndi ket gitin chiing
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e B{ qudn tri quyén va tinh toan ven ( Authorization and integrity manager ): kiém tra sy thoa
mén céc rang budc toan ven va kiém tra quyén truy xuat di liéu ctia ngudi st dung.
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* B9 quan trj giao dich ( Transaction manager ): Dam béo rang CSDL dwoc duy tri trong trang
thai nhit qudn cho dit hé théng c¢6 su cd va dam bao ring cic thuc hién giao dic canh tranh tién
trién khong xung dot.

e B{ quan tri file ( File manager ): Qudn tri cip phdt khong gian trén lwu triv dia va cic cdu
tric dir liéu dugc dung d¢ biéu dién thdng tin dugce luu trir trén dia.

® Bj qudn tri by dém ( Buffer manager ): co trach nhi¢m dem dir li¢u tir luu trit dia vao bo
nhé chinh va quyét dinh dit li€u nao trir trong bd nhd.

Hon nita, mot sd céu tric dit liéu can dén nhu phén cua thuc hién hé théng vat 1y:

e Cic file dir liéu: Luu trit CSDL

e Ty dién dit liéu ( Data Dictionary ): luu metadata vé cau tric CSDL.

e Chi muyc ( Indices ): cung cép truy xuét nhanh dén céc hang muc dir liéu chtra cdc gid tri riéng.
o Diiliéu théong ké ( Statistical data ): liu triv thong tin thong ké vé di ligu trong co so dit lidu.
Thong tin nay dugc dung bdi bg xtr Iy van tin dé chon nhitng phuong phép hi€u qua thyc hién cau
van tin.

.10 KION TRC HO ¢ SO DO LIOU:

Kién tric hé CSDL bj anh hudng nhiéu boi hé théng mdy nén. Cdc sic thdi cua kién tric
mdy nhu mang, song song va phan tan dugc phan anh trong kién tric cua h¢ CSDL.
e Mang mdy tinh cho phép thuc hién mdt sb cong vi¢c trén mot h¢ théng céc server, mot sb cong
viéc trén cdc hé thong client. Viéc phan chia cong viéc nay dan dén sy phat trién hé CSDL client-
server.

e Xir Iy song song trong mot hé thong mdy tinh 1am ting téc do cac hoat dong ctia hé CSDL, tra
161 céc giao dich nhanh hon. Céc van tin dugc xtr Iy theo cdch khai thdc tinh song song. Su can thiét
xir 1y véan tin song song nay dan t&i sy phat trién ctia hé CSDL song song.

e Dit lidu phdn tdn trén cdc site hodc trén cdc phan trong mdt co quan cho phép céc dit liéu
thudng trd tai noi ching duoc sinh ra nhung van ¢ thé truy xuit ching tir cdc site khdc hay cic
phan khac. Viéc luu nhiéu ban sao cia CSDL trén cdc site khac nhau cho phép cdc td chirc 16n van
c6 thé tiép tuc hoat dong khi mot hay mot vai site bi sy cd. Hé CSDL phan tén dugc phat trién dé
quan 1y dir liéu phdn tdn, trén phuong dién dia 1y hay quan tri, trai rong trén nhiéu hé CSDL .

- Hé thong tdp trung: Cdc hé CSDL tdp trung chay trén mdy don va khong trao déi voi céc
mdy khdc. Cédc hé thdng nhu vy trai tir cdc hé CSDL mot ngudi st dung chay trén cdc mdy cd
nhan ( PC) dén céc hé CSDL hi¢u nang cao chay trén cic hé¢ mainframe. Mot hé mdy tinh muc
dich chung hién dai gom mét hogc mot vai CPU va mdt s6 bd diéu khién thiét bi duoc noi v6i nhau
thong qua mot bus chung, cho phép truy xuit dén bd nhd chia s¢. CPU ¢6 bo nh¢ cache cuc bo luu
cdc ban sao cua mot s6 phan ctia bo nhé chinh nham ting tbc do truy xuat dir liéu. Mdi bo diéu
khién thiét bi phu trach mdt kiéu thiét bi xac dinh. Cac CPU va cac bd diéu khién thiét bi ¢c6 thé
thuc hién dong thoi, canh tranh truy cdp bd nhd. B nhd cache gidp 1am giam sy tranh chép truy
Xuét bd nhé. Ta phan biét hai cidch cdc mdy tinh dugc sur dung: Hé théng mot nguoi dung va hé
théng nhiéu ngudi ding. Hé CSDL dugc thiét ké cho hé thong mot ngudi dung khong hd tro cic
diéu khién dong thoi, chirc nang phuc hoi hodc 12 thiéu hodc chi 12 mot sy chép du phong don gian.

- He théng Client-Server: Cdc mdy tinh cd nhan ( PC ) ngay cang tré nén manh hon, nhanh
hon, va ré hon. C6 su chuyén dich trong h¢ théng tap trung. Céc dau cudi ( terminal ) duogc
nbi véi hé thdng tap trung biy gio dugc thé chd boi cdc mdy tinh cd nhan. Chic ning giao dién
ngudi ding ( user interface ) thuong duoc quan Iy truc tiép bai cdc hé théng tap trung nay duoc
quan 1y boi cdc mdy tinh c4 nhin. Nhu vdy, cdc hé thdng tip trung ngay nay hoat dong nhu céc hé




www.nhipsongcongnghe.net

théng server né lam thoa man céc ddi héi cua céc client. Chirc nang CSDL ¢6 thé dugc chia thanh
hai phan: phan trudc (front-end) va phan sau ( back-end ). Phan sau quan trj truy xudt cau tric, dinh
gid cau van tin va t6i uu hod, diéu khlen su xay ra dong thoi va phuc hoi. Phan truéc cua hé
CSDL gom cac cong cu nhu: céc mau ( form ), cdc bo soan bdo cdo ( report writer ), giao di€n dd
hoa nguoi ding ( graphical user interface ). Giao dién giira phan trudc va phan sau thong qua SQL
hodc mét chuong trinh Gmg dung. Cac hé thong server c6 thé dwoc phan thanh cdc pham tri :
server giao dich ( transaction server ), server dir li¢u ( data server ).

Client Client Client Client

Metworl

RBEIVED

e H¢ thong server giao dich ( transaction-server systems ): con duwgc goi la h¢ thong server Van
tin ( query-server system ), cung cap mot giao dién ma cdc client c6 thé guri dén né céc yéu cau
thuc hién mot hanh dong. Bé ddp ung céc yéu cau, hé thong thuc hién cac hanh dong va gui lai
client cdc két qua. Céc nguoi sir dung co thé dic ta cdc yéu cau trong SQL hoidc trong mét giao dién
trinh tng dung str dung mét co ché goi thu tuc xa ( remote-procedure-call ).

Cdc servers giao dich ( Transaction servers ): Trong cdc hé thong tdp trung, phan trude ( front-
end ) va phan sau ( back-end ) dugc thyuc hién trong mot hé thong Kién tric server giao dich cho
phép chia chtic ning gitra phan trudc va phan sau. Chirc ning phan trude duoc hd tro trén cic mdy
tinh ¢4 nhan ( PC ). Cédc PC hanh dong nhu nhitng khach hang cta cdc hé théng server noi luu trit
mot khdi lwong 16n dit liéu va hd trg cdc chirc nidng phan sau. Cic clients giri cdc giao dich dén céc
hé thong server tai d6 cdc giao dich dugc thyc hién va cdc két qua dugc gii tra lai cho cdc clients,
nguoi gitt trach nhi¢m hién thi dit liéu.

ODBC ( Open DataBase Connectivity ) duoc phét trién dé tao giao dién giita cdc clients va céc
servers. ODBC la mot giao dién trinh tng dung cho phép céc clients sinh ra cac 1énh SQL va gtri
dén mot server tai d6 1énh duogc thuc hién. Bat ky client nao sir dung giao dién c6 thé ndi véi bat ky
mot server nio cung cap giao dién nay.

Céc giao dién client-server khdc ODBC ciing duoc sir dung trong trong mot sd hé théng xtr 1y giao
dich. Chiing dugc x4c dinh boi mdt giao dién 1ap trinh ing dung, st dung né cic clients tao
ra cdc 161 goi thu tyc giao dich trr xa ( transactional remote procedure calls ) trén server. Cic
101 goi nay gidng nhu céc 101 goi tha tuc gbe ddi véi nguoi lap trinh nhung tat ca cac 101 goi thu tuc
tir xa ctia mot client dugc bao trong mot giao dich ¢ server cudi. Nhu vay néu giao dich bo do,
server c6 thé huy bo hiéu qua cta cic 101 goi thu tuc xa riéng 1é.

e H¢ thong server dir liéu ( Data-server systems ): cho phép cdc clients trao ddi v6i cdc server
bang céch tao ra cic yéu cau doc hodc cap nhat dit liéu trong cdc don vi nhu file hodc trang. Vi du,
cdc file-servers cung cip mot giao dién véi hé théng file tai do cdc clients c6 thé tao, cap nhat, doc
hodc xo4 files. C4c servers dit li€u cua co s¢ dir lieu cung cap nhiéu chirc nang hon; ching hd trg
cic don vi dif liéu nho hon file nhu trang, b ( tuple ) hodc ddi tuong. Ching cling cung cap phuong
tién dé dang dé lay chi myc ( indexing ) dir li€u, phuong tién dé dang dé tao giao dich.

Cdc server dit liéu ( Data Servers ): Cdc hé théng server dit ligu diwgc siv dung trong cic mang cuc
b, trong d6 c¢6 mot ndi két téc do cao giita cdc mdy clients va mdy server, cic mdy clients c6 sirc
manh xu ly tuong thich véi mdy server va cdc cong viéc phai dugc thuc hién 1a tdng cuong tinh
toan. Trong mdt mdi trudong nhu vy, c6 thé giri dir lidu dén cic mdy client dé thuc hién tat ca cic
xtr 1y tai mdy clients sau d6 gui dit lidu tro lai dén mdy server. Kién triic nay ddi hoi céc tinh ning
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back-end day du tai cdc clients. Kién tric server dit liéu thuong dugc gip trong cic h¢ CSDL huéng
dbi twong ( Object-Oriented DataBase Systems )

Gui trang dbi lai v6i giri hang muc ( Page shipping versus item shipping ): Pon vi lién lac dir
litu c6 thé 1a cac "hat thd" ( Coarse granularity ) nhu mot trang, hay hat min (fine
granularity) nhu mot bo ( tuple )/ d6i twong ( object ). Ta dung thuat ngir hang muc dé chi bo hay
do6i tuong. Néu don vi lién lac 12 mot hang myc s& dan dén tong chi phi truyén thong diép tang.
Bem vé hang muyc ( fetching item ) truéc khi né dugc yéu cau, dugc goi la dem vé trude (
Prefetching ). Giri trang c6 thé dugc xem nhu mot dang ctia dem vé trude néu mot trang chira nhiéu
hang muc.

Chét ( Locking ): Cic chét thuwong dwogc cAp béi server trén cac hang muc ma né giri cho
cdc mdy clients. Khi client gitr mot chét trén mot hang muc dir liéu né c6 quyén “str dung” hang
muc dir liéu nay, hon nira trong khoang thoi gian client giir chét trén hang muc dir liéu khong mot
client nao khéc c6 thé str dung hang muc dir liéu nay. Bat loi cua gui trang la cdc mdy client c6 thé
dugc cip cdc chét "hat qud tho" -- mot chét trén mot trang 4n chta cdc chét trén tat ca cdc hang
muc trong trang. Cac ky thuat nham tiét giam chot ( lock deescalation ) dugc dé nghi, trong do
server c6 thé yéu ciu céc clients truyén tra lai cdc chdt trén cdc hang myc cap phét trudc. Néu may
client khong can hang muc cép phat trudc, né cé thé truyén tra lai cdc chdt trén hang muc cho
server va cdc chdt nay c6 thé duoc cap phat cho cdc clients khic.

Trir dir liéu ( Data caching ): Dir liéu dwoc giri dén mét client véi danh nghia mot giao dich
¢6 thé duoc trir & client, ngay ca khi giao dich da hoan tat, néu khong gian luu trit ¢6 san. Cic giao
dich lién tiép tai cing mot client c6 thé dung dit liu duoc trir. Tuy nhién, sy két dinh dit liéu 1a mot
van dé can phai duoc xem xét: mot giao dich tim thdy dit liéu duoc trit, né phai chic chin rang dir
liéu nay 1a "ma&i nhét" vi cdc dit liéu nay c6 thé duoc cap nhat béi mdt client khac sau khi chiing
duoc trir. Nhu vay, van phai trao d6i véi server dé kiém tra tinh hop 1& cia dir liéu va dé gianh duoc
mot chét trén dit ligu.

Trir chét ( Lock caching ): Cac chét ciing c6 thé dworc trir lai tai may client. Néu mot hang
muc dir liéu duoc tim thay trong cache va chdt yéu cau cho mét truy xuit dén hang muyc dit liéu nay
cling tim thdy trong cache, thi viéc truy xudt c6 thé tién hanh khong can mét lién lac nao vdi server.
Tuy nhién, server cling phai luu lai vét cua cdc chdt duoc trir. Néu mot client ddi hoi mot chdt tir
server, server phai goi lai tit ca cdc chdt xung dot trén ciing hang muc dit liéu tir tit ca cdc mdy
clients da trir cdc chot.

. ) S0L user- Fortm Eepott Graphical
Phén tnrde interface interface wtter interface
{ front-end )
wterface { S0OL & AFI
St G SOL engine
{ Back-end )

- Cdc hé song song ( Parallel Systems ): Cdc h¢ song song cdi tién toc dp xir ly va téc d6 1/0
bang céch sir dung nhiéu CPU va nhiéu dia song song. Trong xir 1y song song, nhiéu hoat dong
duogc thuc hién dong thoi. Mot médy song song "hat tho" ( coarse- grain ) gom mot sé nhd céc
bo xtr ly manh. Mot mdy song song dd s ( massivly parallel ) hay "hat min" ( fine-grain ) sir dung
hang ngan bd xir Iy nho hon. C6 hai bién phdp chinh dé danh gid hiéu ning cia mot hé CSDL. Thir
nhét 12 nang luc truyén qua ( throughput ): s6 cong viéc cé thé duwoc hoan tdt trong mét khodng thoi
gian da cho. Thit hai la thoi gian ddp tng ( response time ): luong thoi gian can thiét dé hoan thanh
mot cong viéc tue liic no dwoc dé trinh. Mot hé théng xwe Iy mot luong lon cdc giao dich nho c6 thé
cai tién nang luc truyén qua boi xir Iy song song nhiéu giao dich. Mot hé thdng xu 1y céc giao dich
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16n c6 thé cai tién thoi gian ddp tGng cling nhu ning luc truyén qua bdi thuc hién song song céc
cOng viéc con (subtask ) cua mdi giao dich.

e Ting tdc dd va ting quy md ( Speedup & Scaleup ): Ting tdc dd am chi viéc chay mot cong
viéc da cho trong thoi gian ngén hon bang céch ting bic song song. Tang quy md 4m chi viéc
quan 1y céc cong viéc 16n bang cich ting bac song song. Chung ta hay xét mét ing dung CSDL
chay trén mot hé thdng song song voi mot sd processor va mot sb dia. Gia s, ching ta tang kich ¢
ctia hé théng bang cdch ting sb processor, di a, va cic thanh phan khéc cua h¢ théng. Muc dich 1a xir
1y cong viéc trong thdi gian ty 16 nghich véi sd processor va dia duge cap phat.

Gia su, thoi gian thyc hién mot cong viéc trén mot mdy tinh 16n 1a TL, thoi gian thuc hién cung
cong viéc ndy trén mdy tinh nho 1a TS. Ting toc d6 nho song song duoc dinh nghia 1a ty sé TS/TL,
hé théng song song duoc goi 1a ting toc d6 tuyén tinh néu toc d6 ting 1a N khi hé théng 16n c6
N lan tai nguyén ( CPU, dia ... ) 16n hon hé théng nho. Néu tdc d6 ting nho hon N, hé théng duoc
goi 1a tang toc do ha tuyén tinh ( sublinear ).

Tang quy md lién quan dén kha ning xir 1y céc cong viéc 16n trong trong cling mot lugng thoi gian
bang cich cung cip thém tai nguyén. Gia st, Q 1a mot cong viéc, QN 1a mot cong viéc N 1an 16n
hon Q. Gia sur thoi gian thuc hién cong viéc Q trén mot mady MS 1a TS va thot gian thuc hién cong
viéc QN trén mdt méy song song ML N lan 16n hon MS la TL. Tang quy m6 duoc dinh nghia la
TS/TL. H¢ song song ML dugc goi la tang quy md tuyen tinh trén cong viéc Q néu TS = TL. Néu
TL > TS, hé théng duoc goi 1a ting quy md ha tuyén tinh. Tang quy md 1a mot d6 do ( metric )
quan trong hon trong do luong hi€u qua ctia cic h¢ CSDL song song. Pich cua song song trong cic
hé CSDL 1a dam bao hé CSDL c6 thé tiép tuc thuc hién & mot téc do chap nhan duogc, ngay ca khi
kich ¢& ctia CSDL va s6 giao dich tang 1én. Ting kha ning cia hé thong bang céch ting su song
song cung cap mot con dudng thuan tién hon cho su phit trién hon 12 thay thé mot hé tip trung boi
mot mdy nhanh hon. Mot s6 nhan t6 anh huéng x4u dén tinh hiéu qua cua hoat dong song song va
¢6 thé 1am giam ca ting tdc d6 va ting quy md la:

¢ Chi phi khoi dong ( Startup Costs ): Co mot chi phi khoi dong két hop véi su khoi dong mot xur
ly. Trong mot hoat dong song song gdm hang ngan xur ly, thoi gian khoi dong ( Startup time ) c6 thé
lam lu mo thoi gian xr Iy hién tai, anh hudng bat 1oi téi ting toc do.

¢ Su giao thoa ( Interference ): Cdc xit Iy thyc hi¢n trong mot h¢ song song thuong truy nhap den
cdc tai nguyén chia sé, mot sy giao thoa ctia mdi xtr Iy méi khi né canh tranh véi cdc xtr Iy dang ton
tai trén cdc tai nguyén bi chiém nhu bus hé thong, dia chia sé, tham chi ca dong ho. Hién tugng nay
anh hudéng dén ca ting toc d6 1an ting quy mo.

o Swléch ( Skew ): Bang cdch chia mét cong viéc thanh cdc bude song song, ta 1am giam kich ¢
ctia budc trung binh. Tuy nhién, thoi gian phuc vu cho budc cham nhét s& xdc dinh thoi gian phuc
vu cho toan bd cong viéc. Thuong kho c6 thé chia mot cong viéc thanh céc phﬁn cung kich cd, nhu
vay cich ma kich c¢& dugc phan phéi l1a bi 1&ch. Vi du: mot cong viée c6 kich c¢& 100 dugce chia
thanh 10 phan va sy phan chia nay bi 1éch, c6 thé c6 mot sd phan c6 kich ¢& nhé hon 10 va mot sb
nhiém vu c6 kich c& 16n hon 10, gid st trong d6 cé phﬁn kich c& 20, d¢ tang tdc nhan duoc boi
chay cdc cong viéc song song chi la 5, thay vi 10.

e Cac mang hop nhit ( Interconnection Network ): Céc hé thong song song gdm mdt tap hop
cdc thanh phan ( Processors, memory va cic dia ) ¢6 thé lién lac v6i nhau thong qua mot mang hop
nhit. Cic vi dy vé cdc mang hop nhit 1a:

¢ Bus: Toan bg cdc thanh phin hé théng cd thé giki va nhén dit liéu qua mot bus lién lac. Céc
kién tric bus 1am viéc tot voi mot s nho céc processor. Tuy nhién, ching khong c6 cung quy md
khi tdng su song song vi bus chi diéu khién lién lac tir chi mot thanh phan tai mot thoi diém.

12



www.nhipsongcongnghe.net

| | | | | hus

I

¢  Ludci ( Mesh): Cdc thanh phan dwge sdp xép nhu cdc niit ciia mot uéi, m01 thanh phan duoc
nbi voi tat ca cdc thanh phan ké véi né trong ludi. Trong mot ludi hai chidu mdi nit duge ndi véi 4
nit ké.

¢ Siéu ldp phuong ( Hypercube ): Cdc thanh phan duwoc ddnh s6 theo nhi phan, mot thanh phan
duoc n01 v6i thanh phan khéc néu biéu dién nhi nhan so cua ching sai khac nhau ding mot bit. Nhu
vy, mdi mot thanh phan trong n thanh phan dugc nbi véi log(n) thanh phan khac. C6 thé kiém
nghiém duogc rang trong mot sy hop nhit siéu lap phuong mot thong diép tir mot thanh phan dén
mdt thanh phan khéc di qud nhiéu nhat log(n) ndi két, con trong ludi 1a G.

.m\ m\ P 0 . F
P ............ P ............. P P SIEH @ng ”Ialt CMEH
=

5 10 11 5

P g o P

C 5 Siu lfp phironghai chitu
/ EP o L i
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oo 10
Siéu lap phirong b chiéu

e (C4c kién tric co s¢ dir ligu song song: C6 mot vai mo hinh kién tric cho cdc mdy song song

( Ky hiéu: | P = processor, M | =Memory, @ =dia )

& B nhé chia sé ( Shared memory ): Tat cdc cdc processor chia sé mét bd nhd chung. Trong md
hinh nay céc processor va cdc dia truy xudt mot bo nhd chung, thuong thong qua mot bus hodc mot
mang hop nhat. Thuan loi cta chia sé¢ b nhé 1a lién lac gitra céc processor la cuc ky hiu qua: dir
liéu trong bo nh¢ chia sé co thé duoc truy xudt bai bat ky processor nao ma khong phai di chuyén
boi phan mém. Mot processor c¢6 thé gui théng diép cho mét processor khac bang cdch viét vao bd
nhd chia sé, cich lién lac nay nhanh hon nhiéu so véi cdc lién lac khéc. Tuy nhién, cdc mdy b nhé
chia sé¢ khong thé hd trg nhiéu hon 64 processor vi néu nhiéu hon, bus hoic mang hop nhét s&
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trd nén dé bi nghén ( bottle-neck ). Kién tric bd nhd chia sé thuong c6 nhitng cache 16n cho mdi
processor, nhu vay viéc tham khao bo nhé chia sé c¢6 thé tranh dugc mai khi c6 thé.

F F F F
¢ Dia chia sé ( Shared disk ): Tdt ca cdc processor chia sé dia chung. M6 hinh nay con dugc goi

12 cum ( cluster ). Trong md hinh nay tat ca cdc processor co thé truy xuét truc tiép dén tat ca céc
dia thong qua mot mang hop nhat, nhung mdi processor ¢6 bd nhé riéng.

I I LI Il

Kién tric ndy ¢6 cdc diém thuan loi 1a: thir nhét, bus bd nhé khong bi bottle-neck, thi hai, cho mot
phuong phép r¢ dé cung cap mot muc do lugng thir 16i--mot _processor bi hong hdc, cac processor
khic c6 thé tlep tuc cong viéc ctia né. Ta c6 thé tao ra hé thong con céc dia tu lugng thir 16i bang
céach su dung kién tric RAID (dugc trinh bay sau nay ). Van dé chinh cta chia sé dia 1a su hop nhét
cdc hé théng con cdc dia trd nén bottle-neck, dic biét trong tinh hudng CSDL truy xuat dia nhiéu.
So sdnh v&i bd nhé chia sé, chia sé dia c6 thé hd trg mot sd lvong processor 16n hon, nhung viéc
lién lac gitta cac processor cham hon.

¢ Khong chia se ( Shared nothing ): Cdc processor khong chia se b nh¢ chung, cling khong chia
s¢ dia chung. Trong hé thong nay mdi nit cia mdy c6 mot processor, bd nhé va mot vai dia.

M M M
| | |

SO (S [
S ST Sta

s

'-U_

Céc processor ¢ moi nut c6 thé lién lac véi cac processor khac qua mang hop nhat toc do cao. Chuc
nang cua mot nit, nhu server, dit liéu dugc chtra trén cic dia cua né. Mo hinh khdng chia sé gi chi
c6 van dé ve viéc truy xuat cac dia khong cuc bo va vi¢c truyén cac quan hé két qua qua mang. Hon
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nita, d6i véi cdc hé thong khong chia sé gi, cdc mang hop nhit thudng duge thiét ké dé 6 thé ting
quy mo, sao cho kha ndng truyén cua ching tdng khi cic nit méi dugce thém vao.

¢ Phan cép (‘hierarchical ): M6 hinh nay 1a mot sy lai kiéu cua cdc kién tric trude.

|
=
|
=
|
=

Eo0E
0000
D00

Kién tric nay to hop céc dic trung cua cdc kién tric chia sé bd nhd, chia sé dia va khong chia sé gi.
& mirc cao nhat, hé thong bao gdm nhitng niit dugc ndi béi mang hop nhét va khong chia sé dia
ciing nhu bd nhé véi nit khac. Nhu vdy, mirc cao nhat 12 kién tric khong chia sé gi. Mdi nt cta hé
thdng c6 thé 1a hé thong chia sé¢ bo nhd véi mot vai processor. Ké tiép, mdi nit c6 thé 13 mot hé
thong chia sé dia. Mdi mot hé théng chia sé dia lai c6 thé 1a mot hé thong chia s¢ bd nhd... Nhu vay,
hé thdng c6 thé dugc xiy dung nhu mot sy phan cip.

H¢ théng phén tdn ( Distributed Systems ): Trong mét hé théng CSDL phan tdn, CSDL dugc luu
trit trén mot vai mdy tinh. Cdc mdy tinh trong mot hé thong phan tan lién lac vi mot mdy khic qua
nhiéu dang phuong tién lién lac khdc nhau: mang tdc d6 cao, duong dién thoai... Ching khong chia
sé bo nhé ciing nhu dia. C4c mdy tinh trong hé thdng phan tin c6 thé rat da dang vé kich ¢ ciing
nhu chirc nang--tir cic workstation dén cdc mainframe. Céc mdy tinh trong hé thong phén tin duoc
tham chiéu béi mét sb cdc tén khac nhau -- site , node -- phu thudc vio ngit canh ma may duogc dé
cap. Ta sé& st dung thuat ngir site && nhdn manh sy phén tan vat 1y cua céc hé thong nay.

Site A Site C

N

Lign lac théng
quamang

\ Site B

Su sai khdc chinh gitta CSDL song song khong chia s¢ gi va h¢ théng phén tan l1a CSDL phan tan
dugc tach biét vé mat dia 1y, dugc quan tri tach biét va cé mot sy hop nhat chém. Hon nira, trong hé
thong phan tdn ngudi ta phan biét gitra cac giao dich cuc b (local ) va toan the ( global ). Giao dich

15
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cuc bo 1a mot giao dich truy xuét dir lidu trong mot site tai d6 giao dich da duoc khoi xudng. Giao
dich toan thé 1a mdt giao dich ma n6 hodc truy xuat dir li€u trong mdt site tir mot site khac tai d6 né
dugc khoi xudng hodc truy xuat dir liéu trong mot vai site khac nhau.

BAI TOOP CHLOING |

I.1 Bbn diém khéc nhau chinh giita mot hé thong xur 1y file va mot hé quan tri CSDL 12 gi ?

1.2 Giai thich sy khac nhau gitra doc lap dir liu vat 1y va doc lap dir licu logic

1.3 Liét k& nam nhiém vy cua nha quéan tri CSDL. D6i voi mdi nhiém vu, gii tich rd nhitmg vén dé
ndy sinh néu nhiém vu d6 khong dugc hoan thanh.

[.4 Nam chtc nang chinh cua nha quan tri CSDL 1a g1 ?

.5 St dung mot mang hai chiéu kich ¢& n x m nhu mot vi du dé minh hoa su khac nhau:

1. gitra ba muc triru tugng dir licu

2. giita so d6 va thé hién

L6  Trongcach¢ théng client-server tieu biéu, may server thuong manh hon may client rat
nhi¢u: C6 bg x1r 1y nhanh hon tham chi c6 thé c¢6 nhi¢u bo xur 1y, c6 bd nhd 16n hon, c6 dung lugng
dia lon hon. Ta xét mot kich ban trong d6 cac mdy client va cic mdy server la manh nhu nhau. Xay
dung mot hé tl}()ng client-server theo kich ban nhu vdy cé wu nhugc diém gi ? Kich ban nao phu
hop hon v6i kién tric server dir liéu ?

L7 Gia sir mot giao dich dworc viét trong C v6i SQL nhing, va khoang 80% thoi gian dugc
dung cho code SQL, 20% con lai cho code C. Néu song song dugc dung chi cho code SQL, Téang
toc dd c6 thé dat téi bao nhiéu ? Giai thich.

L8 Nhirng nhan t6 nao chdng lai viéc ting quy mo tuyen tinh trong mét hé thong xir Iy

giao dich ? Nhan té nao 12 quan trong nhat trong moi mot kién triic sau: bo nhé chia sé, dia chia sé,
khong chia sé gi ?

1.9 Xét mot mang dua trén dwong dién thoai quay sb tu dong, trong dé cac site lién lac
theo dinh ky, vi du hang dém. Céc mang nhu vay thuong duoc cau hinh v&i mot site server va nhiéu
site client. Céc site client chi néi véi server va trao do6i dit liéu véi client khac béi luu dit lidu tai
server va léy dit liéu dugc luu trén server bai client khic. Uu, nhuoc diém cua kién tric nhu vay la

gi?
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Chlllng i
SOL

*

Muc tiéu

*

Kién thirc can ¢6 dé hoc chuong nay

*

Tai lidu tham khao lién quan dén chuong

*

Noi dung
* IL1. PINH NGHIA:
* J1.2. VIDU

* J1.3, CAU TRUC:

*

Van dé nghién ctru cia chuong ké tiép
deoksk

I1.1. LJOINH NGHUA:

SQL Ia ngon nglt CSDL quan hé qhuén, gbc cua né duoc goi 1a Sequel. SQL 1a viét tit cua
Structured Query Language. C6 nhi€u phién ban cua SQL. Phién ban dugc trinh bay trong gido
trinh ndy la phién ban chuan SQL-92.

SQL ¢6 céc phan sau:

e Ngon ngir dinh nghia dir liéu ( DDL ). DDL cua SQL cung cAp céc 1énh dé dinh nghia cic so
d6 quan hé, xod cic quan hé, tao cdc chi muc, sta doi cic so d6 quan hé

e Ngon ngw thao tac~du’ liéu trao d6i ( Interactive DML ). IDML bao gém mot ngdn ngtr dua
trg%n ca dai sO quan hé lan phép tinh quan h¢ bg. N6 bao ham cac 1€nh xen cic bd, xod cic b, stra
doi cac bo trong CSDL

e Ngon ngir thao tac dir liéu nhing ( Embedded DML ). Dang SQL nhiing duoc thiét ké cho
viéc st dung bén trong cdc ngdébn nglr ldp trinh muc dich chung ( genaral-purpose
programming languages ) nhu PL/I, Cobol, Pascal, Fortran, C.

e Pinh nghia view. DDL SQL ciing bao ham cic 1énh dé dinh nghia céc view.

. Cﬁp quyén ( Authorization ). DDL SQL bao ham ca cac 1énh dé x4c dinh céc quyén truy Xuét
dén céc quan h¢ va cic view

e Tinh toan ven ( Integrity ). DDL SQL chira céc 1énh dé xdc dinh cédc rang budc toan ven ma
dwr liéu duoc luu trir trong CSDL phai thoa.

. })iéq khién giao dich. SQL chura cdc 1énh dé xéc dinh bat dau va két thic giao dich, ciing cho
phép chot tuong minh dit licu dé di€u khién canh tranh

I.2. V DOJ

Cac vi du minh hoa cho cac cau 1énh SQL duoc thuc hién trén cac so dd quan h¢ sau:

° Brapch_schema = ( Branch_name, Branch_city, assets ): So ﬁé quan h¢ chi nhdnh nha
bang gom cdc thudc tinh Tén chi nhanh ( Branch_name ), Thanh pho ( Branch_city ), tai san (
Assets )
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° Customer_schemgl = ( Customer_name, Customer_street, Customer_city ): So do quan
hé¢ Khich hang goém géc thugc tinh Tén khach hang ( Customer_name ), pho (
Customer_street ), thanh pho ( Customer_city )

e Loan_schema = ( Branch_name, loan_number, amount ): So d6 quan hé cho vay gdm céc
thudc tinh Tén chi nhanh, s6 cho vay ( Loan_number ), s0 lugng ( Amount )

¢ Borrower_schema = ( Customer_name, loan_number ): So d0 quan hé ngudi mugn gom
céc thudc tinh Tén khéach hang, s6 cho vay

e Account_schema = ( Branch_name, account_number, balance ): So do quan hé tai khoan
gom cdc thugc tinh Tén chi nhdnh, s6 tai khoan ( Account_number ), s6 cin doi ( Balance: du
no/co )

e Depositor_schema = ( Customer_name, account_number ): So d6 ngudi gui gdm céc thudc
tinh Tén khach hang, so tai khoan

1.3 COU TRC:

* Ménh dé SELECT

* Ménh dé¢ WHERE

* Ménh dé FROM

* Cac phép déi tén

* Cac bién bd

Cac phép toan trén chudi

Thir tw trinh bay cac bo ( dong )
* Cac phép toan tap hop
* Cac ham tinh gop
* Cac gia tri null
* Céc cAu van tin con 16ng nhau
* Thir cAc quan hé rong:
* Thir Khong ¢6 cac bj trung:
* Quan hé din xuit:
* Views:
* Sira d6i CSDL
* Céac quan hé noi:
* Cac kiéu mién trong SQL
* Pinh nghia so' @6 trong SQL.
*  SQL nhing
Céu tric co sé ciia mot biéu thire SQL gém ba ménh dé: SELECT, FROM va WHERE
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¢ Ménh d&& SELECT tuong Gmg voi phép chiéu trong dai s6 quan hé, né dugc sir dung dé liét ké
cdc thudc tinh mong mudn trong két qua ctia mot ciu van tin

¢ Ménh dé FROM tuong tng v6i phép tich Dé céc , né né liét ké cdc quan hé duoc quét qua
trong su dinh tri biéu thuc
¢ Mc¢énh Qé WHERE tuong g véi vi tr chon lgc, né g@)m mot vi tir chira cdc thudc tinh cua cac
quan h¢ xuat hién sau FROM
Mot cau van tin kiéu mau c¢6 dang:
SELECT Ay, Ay, ..., Ax
FROM Ry, Ry, ..., R,
WHERE P

trong d6 A; 1a cic thudc tinh, R; 1a cdc quan hé va P 1a mot vi tir. Néu thiéu WHERE vj tir P
1a TRUE.

Két qua cua mdt cau vén tin SQL 12 mét quan hé.

e Mlnh OO SELECT

Ta tim hiéu ménh d& SELECT bang cach xét mot vai vi du:
“ Tim kiém t4t ca cdc tén cdc chi nhanh trong quan hé cho vay ( loan )
SELECT Branch_name
FROM Loan;
Két qua la mot quan hé g@)m mot thudc tinh Tén chi nhanh ( Branch_name )
Néu mudn quan hé két qua khong chira cdc tén chi nhdnh tring nhau:
SELECT DISTINCT Branch_name
FROME Loan;
Tur khod ALL dugc str dung dé xdc dinh tudng minh rang cdc gia tri tring khong bi xo04 va
no la mac nhién cia ménh dé SELECT.
Ky tu * duoc ding dé chi tat ca céc thudc tinh:
SELECT *
FROM Loan;
. Sau ménh dé SELECT cho phép cdc biéu thirc s hoc gdm cdc phép todn +, -, *, / trén céc
hang hodc céc thudc tinh:
SELECT Branch_name, Loan_number, amount * 100
FROM Loan;

e MUnh 0O WHERE

“Tim tit ca cdc sb cho vay & chi nhdnh tén Perryridge voi sb luong vay 16n hon1200$ «
SELECT Loan_number
FROM Loan
WHERE Branch_name = ‘Perryridge’ AND Amount > 1200;
SQL sir dung cdc phép ndi logic: NOT, AND, OR. Céc todn hang ciia cdc phép ndi logic c6 thé 1a
cac biéu thurc chira cac toan ti so sanh =, >=, <>, <, <=.
Toén tir so sanh BETWEEN duoc ding dé chi cic gid tri nam trong mot khoang:
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SELECT Loan_number

FROM Loan

WHERE Amount BETWEEN 50000 AND 100000;
SELECT Loan_number

FROM Loan

WHERE Amount >= 50000 AND Amount <= 100000;
Ta ciing c6 thé sir dung todn tir NOT BETWEEN.

u

e MUnh 0O FROM

“Trong tat ca cac khach hang cé vay ngan hang tim tén va sé cho vay cda ho “

SELECT DISTINCT Customer_name, Borrower.Loan_number

FROM Borrower, Loan

WHERE Borrower.Loan_number = Loan.Loan_number;
SQL sir dung cach viét <tén quan h¢ >.< tén thudc tinh > dé che déu tinh 1ap 15 trong trudng hop
tén thudc tinh trong cac so d6 quan hé trung nhau.
“ Tim céc tén va sb cho vay cua tit ca céc khach hang c6 vay ¢ chi nhdnh Perryridge “

SELECT Customer_name, Borrower.Loan_number

FROM Borrower, Loan

WHERE Borrower.Loan_number = Loan.Loan_number AND

Branch_name =’Perryridge’;

e Cac phip Oi tin

SQL cung cap mdt co ché ddi tén ca tén quan hé 13n tén thudc tinh bing ménh dé dang:
< tén cli > AS < tén méi >
ma né c6 thé xuét hién trong ca ménh dé SELECT 1an FROM
SELECT DISTINCT Customer_name, Borrower.Loan_number
FROM Borrower, Loan
WHERE Borrower.Loan_number = Loan.Loan_number AND
Branch_name =’Perryridge’;
Két qua ctia cAu van tin nay 1a mot quan hé hai thudc tinh: Customer_name,
Loan_number
Doi tén thudc tinh cta quan hé két qua:
SELECT Customer_name, Borrower.Loan_number AS Loan_Id
FROM Borrower, Loan
WHERE Borrower.Loan_number = Loan.LLoan_number AND
Branch_name =’Perryridge’;

® Cac billn bl ( Tuple Variables )

Céc bién bd duge dinh nghai trong ménh dé FROM thong qua st dung ménh dé AS:
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SELECT DISTINCT Customer_name, T.Loan_number
FROM Borrower AS T, Loan AS S
WHERE T.Loan_number = S.Loan_number AND
Branch_name =’Perryridge’;
“ Tim céc tén cla tit ca cdc chi nhanh c6 tai san 16n hon it nhat mot chi nhanh & Brookyn
SELECT DISTINCT T.branch_name
FROM Branch AS T, Banch AS S
WHERE T.assets > S.assets AND S.Branch_City = ‘Brooklyn’
SQL92 cho phép sir dung cic viét ( vy, va, ..., vn ) dé ky hiéu mot n-bo véi cdc gid tri vy, va, ..., vi.

Cac toan tir so sél}h 6 thé dugc sir dung trén cic n-bo va theo thu tu tu dién. Vi du (al,bl)<=(
a2,b2)ladingnéu (a;<b;)OR((a;j=b;)AND (ay<by)).

® Cac phip toan trin chulli

Céc phép todn thuong dugc ding nhét trén cdc chudi 1a phép doi chiéu mAu sir dung todn tir LIKE.
Ta mo ta cdc mau dung hai ky ty dac biét:

= ky ty phan trim ( % ): ky tu % twong ximg v&i chudi con bét ky

= ky tu gach néi ( _): ky tu gach ndi twong xtng voi ky tur bat ky.

- ‘Perry%’ tuong xtng voi bat ky chudi nao bat dau boi ‘Perry’

- ‘%idge%’ twong xung voi bat ky chudi nao chira ‘idge’ nhu chudi con

[3

- ‘__’tuong xtng voi chudi bat ky c6 ding ba ky tu
- ‘__ %’ twong xung voi chudi bt ky c6 it nhat ba ky tur
“ Tim tén cta tat ca cdc khdch hang tén phd ciia ho chira chudi con ‘Main’

SELECT Customer_name

FROM Customer

WHERE Customer_street LIKE ‘%Main%’
Néu trong chudi mﬁu’cé chtra cac ky tu % _ \ , dé trach nham 1an ky tu voi “déu hiéu thay thé:‘,
SQL str dung céch’ viét: ky tu escape (~ \) (Ifmg ngay trudc ky tw “dac biét “ . Vi du~néu~chu6i mau
la ab%cgi duoc viét 1a ‘ab\%cd’, chuoi mau la ab_cde duogc viét 1a ‘ab\_cde’, chuoi mau la ab\cd
duoc viét 1a ‘ab\\cd’

SQL cho phép ddi chiéu khong tuong ximg bang céch st dung NOT LIKE
SQL ciing cho phép céc ham trén chudi: ~n(”')i hai chudi (| ), trich ra mot chudi con, tim do dai
chuoi, bién d6i mot chuoi chir thuong sang chudi chir hoa va nguoc lai ...

e ThO tO trnh bay cac bl (dng)

Ménh dé ORDER BY tao ra sy trinh bay cdc dong két qua cia mot ciu van tin theo mot trinh ty.
beé liét ké theo thur ty alphabet tat ca cdc khach hang c6 vay ¢ chi nhdnh Perryridge:

SELECT DISTINCT Customer_name

FROM Borrower, Loan

WHERE Borrower.Loan_number = Loan.Loan_number AND

Branch_name = ‘Perryridge’

ORDER BY Customer_name;
Mac nhién, ménh dé ORDER BY liét ké theo thtr ty tdng, tuy nhién ta co thé 1am liét k& theo thir tu
giam/tang bang céch chi rd boi tor khod DESC/ ASC
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SELECT *
FROM Loan
ORDER BY Amount DESC, Loan_number ASC;

e Cac phip toan tlp hllp

SQLI2 ¢6 cdc phép toan UNION, INTERSECT, EXCEPT ching hoat dong gidng nhu céc phép
toan hop, giao, hi€u trong dai s6 quan hé. Cac quan hé tham gia vao cic phép toan nay phai tuong
thich ( ¢6 cung tap céac thudc tinh ).
- Phép toan UNION
“tim kiém tat ca cdc khich hang c6 vay, c¢6 tai khoan hodc ca hai ¢ ngan hang”
( SELECT Customer_name
FROM Depositor )
UNION
( SELECT Customer_name
FROM Borrower );
Phép todn hop UNION tu dong loai bo cdc bd tring, néu ta mudn gitr lai cdc bd tring ta phai sir
dung UNION ALL
( SELECT Customer_name
FROM Depositor )
UNION ALL
( SELECT Customer_name
FROM Borrower );
- Phép toan INTERSECT
“tim kiém tat ca cdc khach hang c6 vay va ca mot tai khoan tai ngan hang”
( SELECT DISTINCT Customer_name
FROM Depositor )
INTERSECT
( SELECT DISTINCT Customer_name
FROM Borrower );
Phép todn INTERESCT ty dong loai bd cic bd tring, Dé giir lai cdc bd tring ta st dung
INTERSECT ALL
( SELECT Customer_name
FROM Depositor )
INTERSECT ALL
( SELECT Customer_name
FROM Borrower );
- Phép toan EXCEPT
“Tim kiém tit ca cdc khdach hang c6 tai khoan nhung khong ¢ vay tai ngn hang”
( SELECT Customer_name
FROM Depositor )
EXCEPT
( SELECT Customer_name
FROM Borrower );
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EXCEPT ty dong loai bo cic b tring, néu mudn giit lai cic bd tring phii ding EXCEPT
ALL
( SELECT Customer_name
FROM Depositor )
EXCEPT ALL
( SELECT Customer_name
FROM Borrower );

e Cac ham tnh glp:

SQL ¢6 cac ham tinh g0p ( aggregate functions ):

- Tinh trung binh ( Average ): AVG()
- Tinh min : MIN()

- Tinh max: MAX()

- Tinh téng: SUM()

- DPém: COUNT()

Dbi s6 cia cdc ham AVG va SUM phai 1a kiéu dir liéu sé
“Tim sb can ddi tai khoan trung binh tai chi nhanh Perryridge”
SELECT AGV( balace )
FROM Account
WHERE Branch_name = ‘Perryridge’;
SQL suir dung m¢nh dé GROUP BY vao muc dich nhém céc bd ¢6 cling gid tri trén c4c thudc tinh
nao doé
“ Tim s6 can dbi tai khoan trung binh tai mdi chi nhanh ngan hang”
SELECT Branch_name, AVG( balance )
FROM Account
GROUP BY Branch_name;
“Tim sb cdc nguoi gui tién ddi véi mdi chi nhanh ngan hang”
SELECT Branch_name, COUNT( DISTINCT Customer_name )
FROM Depositor, Account
WHERE Depositor.Account_number = Account.Acount_number
GROUP BY Branch_name
. Gia sir ta mudn liét ké cdc chi nhanh ngin hang ¢ sé can d6i trung binh 16n hon 1200$.
biéu kién nay khong dp dung trén tirng bd, n6 dp dung trén ting nhém. DE thye hién dugc di€u nay
ta st dung ménh d¢ HAVING cua SQL
SELECT Branch_name, AVG( balance )
FROM Account
GROUP BY Branch_name
HAVING AGV( Balance ) > 1200$;
Vi tir trong ménh d& HAVING duoc dp dung sau khi tao nhém, nhu vdy ham AVG c6 thé
duogc st dung
“Tim s6 can d6i dbi véi tat ca cdc tai khoan”
SELECT AVG( Balance ) FROM Account;
“Pém s6 bd trong quan hé Customer”
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SELECT Count(*)
FROM Customer;
SQL khong cho phép stt dung DISTINCT véi COUNT(*), nhung cho phép str dung
DISTINCT voi MIN va MAX.

Néu WHERE va HAVING c¢6 trong cing rp@t cAu van tin, vi tir sau WHERE duoc ap dung
truoe. Cac bQ thoa man vi tr WHERE duoc xép~ vao trong nhom bdéi GROUP BY, ménh d§
HAVING ( néu c6 ) khi d6 dugc dp dung trén moi nhém. Cic nhém khong thod man ménh dé
HAVING s¢ bi x04 bo.

“Tim s can dbi trung binh d6i voi mdi khach hang séng & Harrison va ¢ it nhét ba tai
khoan”

SELECT Depositor.Customer_name, AVG( Balance )
FROM Depositor, Account, Customer
WHERE Depositor.Account_number = Account.Account_number AND
Depositor.Customer_name = Customer.Customer_name AND
Customer.city ="Harrison’
GROUP BY Depositor.Customer_name
HAVING COUNT( DISTINT Depositor.Account_number ) >= 3

e Cac gia trll null

SQL cho phép sur dung cac gid tri null dé chi sy véng mat thong tin tam thoi vé gid tri cia mét thudc
tinh. Ta c6 thé stir dung tur khod dac biét null trong vi tir dé thur mot gid tri null.

"Tim tim tat ca cac s vay trong quan hé Loan vdi gia tri Amount la null"

SELECT Loan_number

FROM Loan

WHERE Amount is null
Vi tir not null thir cdc gid tri khong rong
Str dung gid tri null trong cdc biéu thuc sb hoc va cac biéu thtc so sdnh gy ra mot s6 phién phue.
Két qua cua mot biéu thic sé hoc 1a null néu mot gid tri input bat ky 12 null. Két qua ctia mot biéu
thirc so sanh chira mot gid tri null ¢6 thé duoc xem 1a false. SQLI2 xir Iy két qua ctia mot phép so
sanh nhu vay nhu 1a mot gid tri unknown, 1a mét gid tri khong 1a true ma cing khong la false.

SQLI2 ciing cho phép thur két qua cia mot phép so sénh 1a unknown hay khong. Tuy nhién, trong
hau khap céc truong hop, unknown dugc xir Iy hoan toan gidng nhu false.

Sy ton tai ctia cdc gid tri null cling 1am phuc tap viée sir 1y cic todn tu tinh gop. Gia sir mot vai

bd trong quan h¢ Loan c6 cac gia tri null trén truong Amount. Ta xét cau van tin sau:
SELECT SUM( Amount )
FROM LOAN

Cac gid tri duge lay tong trong cau van tin bao ham ca cdc tri null. Thay vi tong 1 null, SQL
chuan thyc hién phép tinh tong bang cach bo qua cac gia tri input 1a null.

N6i chung, cdc ham tinh gop tudn theo cdc quy tic sau khi xir 1y cdc gid tri null: T4t ca cdc ham
tinh gop ngoai trr COUNT(*) bo qua céc gid tri input null. Khi céc gid tri nul bi bo qua, tap céc gia
tri input c¢6 thé 1a rong. COUNT() cua mdt tap rong leI(_)'C dinh nghia [a 0. Tat ca cdc ham tinh gdp
khéc tra lai gia tri null khi 4p dung trén tap hop input rong.
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® Cac cdu vln tin con ILIng nhau ( Nested Subqueries ):

SQL cung cip mét co ché long nhau cua cdc cau van tin con. Mot cau van tin con la mot biéu thirc
SELECT-FROM-WHERE duogc 16ng trong mot caau van tin khac. Céc cau van tin con thuong duoc
st dung dé thir quan h¢ thanh vién tap hop, so sdnh tap hgp va ban so tap hop.
¢ Quan h¢ thanh vién tap hgp ( Set relationship ): SQL dua vao cac phép tinh quan hé cac phép
toan cho phép thir cac bd cé thuoc mot quan hé nao d6 hay khong. Lién tir IN thir quan hé thanh
vién nay. Lién tr NOT IN thtr quan h¢ khong 1a thanh vién.
" Tim tat ca cac khach hang c6 ca vay 1an mét tai khoan tai ngan hang"
Ta di st dung INTERSECTION dé viét cau van tin nay. Ta c6 thé viét ciu van tin niy bang céc sir
dung IN nhu sau:
SELECT DISTINCT Customer_name
FROM Borrower
WHERE Customer_name IN ( SELECT Customer_name
FROM Depositor )
Vi du nay thur quan h¢ thanh yién trong mot quan h¢ mdt thudc tinh. SQL92 cho phép thir quan h¢
thanh vién trén mot quan hé bat ky.
" Tim tat ca cac khach hang c6é ca vay lan mét tai khoan & chi nhanh
Perryridge"
Ta c6 thé viét cau truy van nhu sau:
SELECT DISTINCT Customer_name
FROM Borrower, Loan
WHERE Borrower. Loan_number = Loan.LLoan_number AND
Branch_name = 'Perryridge’ =~ AND
( Branch_name. Customer_name IN
( SELECT Branch_name, Customer_name
FROM Depositor, Account
WHERE Depositor.Account_number = Account.Account_number
)
" Tim tat ca cac khach hang cé vay ngan hang nhung khong cé tai khoan
tai ngan hang "
SELECT DISTINCT Customer_name
FROM borrower
WHERE Customer_name NOT IN ( SELECT Customer_name
FROM Depositor )
Cic phép todn IN va NOT IN ciing c6 thé duogc st dung trén cic tap hop liét ké:
SELECT DISTINCT Customer_name
FROM borrower
WHERE Customer_name NOT IN ( 'Smith’, 'Jone')
¢ So sanh tap hop ( Set Comparision ):
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" Tim tén cua tat ca cac chi nhanh cé tai san I6n hon it nhat mot chi nhanh
dong tai Brooklyn "

SELECT DISTINCT Branch_name

FROM Branch AS T, Branch AS S

WHERE T.assets > S.assets AND S.branch_city = 'Brooklyn'
Ta c6 thé viét lai cau van tin nay béng céch su dung m¢nh dé "16n hon it nhat mot " trong SQL
» SOME :

SELECT Branch_name
FROM Branch
WHERE Assets > SOME ( SELECT Assets
FROM Branch
WHERE Branch_city ='Brooklyn' )

CAu vén tin con
( SELECT Assets

FROM Branch

WHERE Branch_city ='Brooklyn' )

sinh ra tap tAt ca cdc Assets cua tat ca cdc chi nhanh déng tai Brooklyn. So sanh > SOME
trong ménh d¢ WHERE nhan gid tri ding néu gia tri Assets cua by dugc xét 16n hon it nhat mot
trong cic gid tri cua tap hgp nay.

SQL ciing c6 cho phép céac so sinh < SOME, >= SOME, <= SOME, = SOME, <> SOME
" Tim tit cd cdc tén ciia cdc chi nhdnh cé tai san I6n hon tai sin ciia bit ky chi nhdnh nao dong
tai Brooklyn "

SELECT Branch_name

FROM Branch

WHERE Assets > ALL ( SELECT Assets

FROM Branch
WHERE Branch_citty = 'Brooklyn')

SQL ciing cho phép cac phép so sanh: < ALL, <= ALL, > ALL, >= ALL, = ALL, <> ALL.
" Tim chi nhanh c6 s6 can déi trung binh 16n nhit "
SQL khong cho phép hop thanh cac ham tinh gop, nhu vay MAX( AVG (...) ) la khdng duoc phép.
Do vay, ta phai st dung cau van tin con nhu sau:

SELECT Branch_name

FROM Account

GROUP BY Branch_name

HAVING AVG ( Balance ) >= ALL ( SELECT AVG ( balance )

FROM Account
GROUP BY Branch_name )

e Th(l cac quan h(l rCIng:

" tim tat ca cdc khach hang c6 ca vay 1an tai khoan & ngan hang"
SELECT Customer_name
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FROM Borrower
WHERE EXISTS ( SELECT *
FROM Depositor
WHERE Depositor.Customer_name = Borrower.Customer_name )
Céu tric EXISTS tra lai gid tri true néu quan h¢ két qua clia cAu Vain tin con khong rong. SQL ciing
cho phép str dung cau tric NOT EXISTS dé ki€ém tra tinh khong rong cua mdt quan hé.
" Tim tét cd cdc khdch hang c6 tai khodn tai méi chi nhdnh déng tai Brooklyn"'
SELECT DISTINCT S.Customer_name
FROM Depositor AS S

WHERE NOT EXISTS (( SELECT Branch_name
FROM Branch
WHERE Branch_city = 'Brooklyn' )
EXCEPT
( SELECT R.branch_name

FROM Depositor AS T, Account AS R
WHERE T.Acoount_number = R.Account_number AND
S.Customer_name = T.Customer_name ) )

e ThO khng ¢ cac b0 trng:

SQL dua vao cau tric UNIQUE dé kiém tra viéc c6 bd trung trong quan hé Kkét qua cua mdt cau
van tin con.

" Tim tat ca khach hang chi cé mét tai khoan & chi nhanh Perryridge "

SELECT T.Customer_name
FROM Depositor AS T
WHERE UNIQUE ( SELECT R.Customer_name
FROM Account, Depositor AS R
WHERE T.Customer_name = R.Customer_name AND
R.Account_number = Account.Acount_number AND
Account.Branch_name = 'Perryridge' )
Ta c6 thé tht sur ton tai cua cdc b trung trong mot vén tin con bﬁng cach sur dung chu tric NOT
UNIQUE
" Tim tat cd cdc khdch hang co it nhat hai tai khoan ¢ chi nhdnh Perryridge "'
SELECT DISTINCT T.Customer_name
FROM Account, Depositor AS T
WHERE NOT UNIQUE ( SELECT R.Customer_name
FROM Account, Depositor AS R

WHERE T.Customer name = R.Customer_name
AND

R.Account_number = Account.Account_number AND
Account.Branch_name = 'Perryridge' )
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) UNIQUE tra lai gid ri false khi va chi khi quan hé c6 hai bd trung nhau. Néu I}ai bo t, b co
it nhat mot trudong null, phép so sdnh t; = t, cho két qua false. Do vay UNIQUE c6 thé tra vé gia tri
true trong khi quan h¢ c6 nhi€u bg trung nhau nhung chtra truéng gid tri null!

e Quan hd dn xullt:

SQL92 cho phép mdt biéu thire van tin con dugc dung trong ménh d& FROM. Néu piéu thirc nhu
vay dqqc sur dung, quan h¢ két qua phai dugc cho mdét cdi tén va cic thudc tinh c6 thé dugc dit tén
lai ( bang m¢nh dé AS )
Vi du ciu van tin con:
( SELECT Branch_name, AVG( Balance )
FROM Account
GROUP BY Branch_name )
AS result ( Branch_name, Avg_balace )
Sinh ra quan hé gdém tén cua tit ca céc chi nhanh, va sb can dbi trung binh twong tng. Quan hé nay
duogc dat tén 1a result voi hai thudc tinh Branch_name va Avg_balance.
" Tim s6 can déi tai sdn trung binh ciia cdc chi nhdnh tai d6 sé can doi tai khodn trung binh >
12008"
SELECT Branch_name, avg_balance
FROM ( SELECT Branch_name, AVG( Balance )
FROM Account
GROUP BY Branch_name )
AS result ( Branch_name, Avg_balace )
WHERE avg_balance > 1200

® \iews:

Trong SQL, dé dinh nghia view ta st dung 1énh CREATE VIEW. Mot view phai c6 mot tén.
CREATE VIEW < tén view > AS < Biéu thic van tin >
" Tao mdt view gdm céc tén chi nhanh, tén ciia cic khich hang cé hoic mét tai khoan hoic
vay ¢ chi nhanh nay"
Gia sir ta mudn dat tén cho view nay la All_customer.
CREATE VIEW All_customer AS
( SELECT Branch_name, Customer_name
FROM Depositor, Account
WHERE Depositor.Account_number = Account.Account_number )
UNION
( SELECT Branch_name, Customer_name
FROM Borrower, Loan
WHERE Borrower.Loan_number = Loan.Loan_number )
Tén thudc tinh ctia mot view cé thé xdc dinh mot cachs tudong minh nhu sau:
CREATE VIEW Branch_total_loan ( Branch_name, Total_loan ) AS
( SELECT Branch_name, sum( Amount )
FROM Loan
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GROUP BY Branch_name )
Mot view la mdt quan h¢, n6 cé thé tham gia vao céc cau van tin véi vai trd ciia mot quan hé¢.
SELECT Customer_name
FROM All_customer
WHERE Branch_name = 'Perryridge’
MGt cdu vén tin phuc tap sé dé hiéu hon, dé viét hon néu ta cdu triic né bang cach phan tich
n6 thanh cic view nhé hon va sau d6 t6 hop lai.

Pinh nghia 7View dugc gitr trong CSDL dén tép khi mot 1énh DROP VIENW < tén view > duoc
goi. Trong chuan SQL 3 hién dang dugc phét trién bao ham mot dé nghi ho trg nhitng view tam
khong dugc luu trong CSDL.

e S(la i CSDL:

DELETE
INSERT
UPDATE
# XOA: Ta chi 7cé thé xod nguyén ven mot by trong mot quan h¢, khong thé xo0d cdc gia tri cla
céc thudc tinh. Biéu thuc xo4 trong SQL la:
DELETE FROM r
WHERE P
Trong dé p 1a mot vi tir va r 1a mdt quan hé.
Lénh DELETE duyét qua titcd cdc bd t trong quan hé r, néu P(t) Ia true, DELETE
x04 t khoi r. Néu khong c6 ménh d¢ WHERE, tat ca cac bd trong r bi xo04.
Lénh DELETE chi hoat dong trén mdt quan h¢.
* DELETE FROM Loan = Xo4 tit ca cdc bo cua quan h¢ Loan
= DELETE FROM Depositor ~ WHERE Customer_name = 'Smith'
= DELETE FROM Loan
WHERE Amount BETWEEN 1300 AND 1500
= DELETE FROM Account
WHERE Branch_name IN ( SELECT Branch_name
FROM Branch
WHERE Branch_city = 'Brooklyn' )
= DELETE FROM Account
WHERE Balance < ( SELECT AVG( Balance )
FROM Account )
¢ XEN: Dé xen dit liéu vao Ipét quan h¢, ta xac dinh mot bo can xen hoac viét mot cau van tjn Kkét
qua cua nd la mdt tap ,céc bd cér} xen. Cac gia tri‘ thudc tinh cua bd can xen phai thugc vao mién gia
tri cia thuQc tinh va so thanh phan cua b phai bang vdi ngdi cua quan hé.
“Xen vao quan hé Account mot bo c6 s6 tai khodn 1a A-9732, s6 can ddi 1a 1200$ va tai khoan nay
dugc md ¢ chi nhanh Perryridge”
INSERT INTO Account
VALUES ( ‘Perryridge’, ‘A-9732’, 1200 );

Trong vi du nay thu tu cdc gia tri thugc tinh can xen tring khép véi thu tw céc thudc tinh
trong so dd quan hé. SQL cho phép chi 1 cdc thudc tinh va céc gid trj twong Gmg can xen:
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INSERT INTO Account ( Branch_name, Account_number, Balance )
VALUES ( ‘Perryridge’, ‘A-9732’, 1200 );

INSERT INTO Account (Account_number, Balance, Branch_name )
VALUES ( ‘A-9732’, 1200, ‘Perryridge’ );
“Clp cho tat ca cdc khdch hang vay ¢ chi nhanh Perryridge mot tai khoan véi s6 can dbi 1a
200$ nhu mdt qua tang str dung s vay nhu so tai khoan*

INSERT INTO Account
SELECT Branch_name, Loan_number, 200
FROM Loan
WHERE Branch_name = ‘Perryridge’
INSERT INTO Depositor

SELECT Customer_name, Loan_number

FROM Borrower, Loan

WHERE Borrower.Loan_number = Loan.Loan_number AND
Branch_name = ‘Perryridge’

# CAP NHAT: Cau l1énh UPDATE cho phép thay di gi4 trj thudc tinh ctia cdc bd
“Thém ldi hang nam vao sé can déi vdi ty 16 lai sudt 5%
UPDATE Account
SET Balance = Balance*1.05
~ Gia sir cdc tai khoan c6 s6 cAn dbi > 100008 duoc huong 1ai suat 6%, céc tai khoan c6 s
can doi <=10000 dugc huong 1ai suat 5%
UPDATE Account
SET Balance = Balance*1.06
WHERE Balance > 10000

UPDATE Account
SET Balance = Balance*1.05
WHERE Balance <= 10000
SQL92 dua vao cau tric CASE nhu sau:
CASE
WHEN P; THEN Result;
WHEN P, THEN Result,

WHEN Pn THEN Resultn
ELSE Resulty

END

_trong d6 P; 1a cdc vi tir, Result; la cic két qua tra vé cua hoat dong CASE tuong tng v6i vi
tr P; dau tién thoa man. Néu khong vi tir P; nao théa man CASE tra vé Resulty.
V6i cau tric CASE nhu vay ta ¢ thé viét lai yéu cau trén nhu sau:
UPDATE Account
SET Balance = CASE
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WHEN Balance > 10000 THEN Balance*1.06
ELSE Balance*1.05
END
“Tra 5% 13i cho céc tai khoan c6 s6 can dbi 16n hon s can dbi trung binh”
UPDATE Account
SET Balance = Balance*1.05
WHERE Balance > SELECT AVG( Balance )
FROM Account

e Cac quan hll nlli:

SQL92 cung cap nhiéu co ché cho ndi cdc quan hé bao ham ndi ¢ diéu kién va ndi ty nhién ciing
nhu cdc dang ciia ndi ngoai.
Loan INNER JOIN Borrower
ON Loan.Loan_number = Borrower.Loan_number
N&i quan hé Loan va quan hé Borrower véi diéu kién:
Loan.Loan_number = Borrower.Loan_number

quan hé két qua c6 cdc thudc tinh ctia quan hé Loan va céc thudc tinh ctia quan hé Borrower
( nhu vay thudc tinh Loan_number xuat hién 2 1an trong quan h¢ két qua ).

Dé d6i tén quan hé ( két qua ) va cdc thudc tinh, ta st dung ménh dé AS
Loan INNER JOIN Borrower
ON Loan.Loan_number = Borrower.Loan_number
AS LB( Branch, Loan_number, Amount, Cust, Cust_Loan_number )
Loan LEFT OUTER JOIN Borrower

ON Loan.Loan_number = Borrower.Loan_number

Phép néi ngoai trai dudc tinh nhu sau: Pau tién tinh két qua caa
noi trong INNER JOIN. Sau do doi véi moi bo t ciia quan hé trai ( Loan )
khong tuong xirng véi bo nao trong quan hé phai ( borrower ) khi dé thém
vao két qua bd r gom cac gia tri thuoc tinh trai la cac gia tri thudc tinh cua
t, cac thuoc tinh con lai ( phai ) dugc dat la null.

Loan NATURAL INNER JOIN Borrower

La n6i tgy nhién cua quan hé Loan va quan h¢ Borrower ( thudc tinh trung tén la
Loan_number ).

Ngn ng(] O0nh nghOa dOJ liClu ( DDL.)

DDL SQL cho phép dic ta:
So db cho mdi quan hé
Mién gi4 tri két hop voi mdi thudc tinh
céc rang buQc toan ven

tap cac chi muc dugc duy tri cho moi quan h¢

o O O O O

thong tin vé an toan va quyén cho moi quan hé
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o cau tric luu trit vat Iy cua moi quan h¢ trén dia

e Cac kilJu milln trong SQL

SQL-92 hd trg nhiéu kiéu mién trong dé bao ham céc kiéu sau:

o char(n )/ charater: chudi ky tu do dai ¢ dinh, vé6i d6 dai n dugc xdc dinh boi nguoi dung
o vachar( n) / character varying ( n ): chudi ky tu do dai thay ddi, véi do dai toi da duge xédc
dinh bdi nguoi dung la n
o int/integer: tap hitu han cic s6 nguyén
o smallint: tdp con cua tap cdc s6 nguyén int
o numeric(p, d): s6 thyc ddu chim tinh gdm p chit s6 ( ké ca ddu ) va d trong p chit s6 1a cic
chit s0 phan thap phan
o real, double precision: s6 thuc dau chAm dong va s6 thuc dau chdm dong chinh xéc kép
o ﬂpat( n ): sb thuc diu chdm dong voi do chinh xac dugc xac dinh boi nguoi dung it nhét 1a n
chit s0 thap phan
o date: kiéu nam thang ngay (YYYY, MM, DD )
o time: kiéu thoi gian ( HH, MM, SS)
SQL-92 cho phép dinh nghid mién v&i cii phap:

CREATE DOMAIN < tén mién > < Type >

Vidu: CREATE DOMAIN hoten char( 30 );
sau khi da dinh nghia mién véi tén hoten ta c6 thé st dung né dé dinh nghia kiéu cta cdc thudc tinh

e [0nh nghCa s 00O trong SQL.

St dung 1énh CREATE TABLE véi cd phap
CREATE TABLE < tén bang > (
< Thudc tinh 1 > < mién gid tri thudc tinh 1 >,

< Thudc tinh n > < mién gid tri thudc tinh n> ,
< rang budc toan ven 1 >,

< rang budc toan ven k > )
Céc rang budc toan ven cho phép bao gom:

primary key ( Ail’Aiz""’Aim)

check(P)

Dic ta primary Kkey chi ra rang cdc thudc tinh Aip Aiprss A, tao nén khod chinh cua quan hé.
M¢nh dé check xdc dinh mdt vi tir P ma moi bd trong quan h¢ phai thoa.

Vi du:

CREATE TABLE customer (
customer_name CHAR( 20 ) not null,
customer_street CHAR( 30),
customer_city CHAR(30),
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PRIMARY KEY( customer_name) );

CREATE TABLE branch (
branch_name CHAR( 15 ) not null,
branch_city CHAR(30),
assets INTEGER,

PRIMARY KEY ( branch_name ),
CHECK (assets >=0));

CREATE TABLE account (
account_number CHAR( 10 ) not null,
branch_name CHAR( 15),
balance INTEGER,

PRIMARY KEY ( account_number ),
CHECK (balance >=0) );
CREATE TABLE depositor (
customer_name CHAR( 20 ) not null,
account_number CHAR( 10 ) not null,
PRIMARY KEY ( customer_name, account_namber ) );
Gid tri null 12 gi4 tri hop 18 cho moi kiéu trong SQL. Céc thudc tinh dugc khai bdo 1a primary key

doi hoi phéi 12 not null va duy nhdt. do vay cédc khai bdo not null trong vi du trén 1a du ( trong
SQL-92).

CREATE TABLE student (
name CHAR( 15 ) not null,
student_ID CHAR( 10 ) not null,
degree_level CHAR( 15 ) not null,

PRIMARY KEY ( student_ID ),

CHECK ( degree_level IN (‘Bachelors’, ‘Masters’, ‘Doctorats’ ) );
¢  Xo04d mdt quan hé khoi CSDL str dung I¢énh Drop table vai ct phap:
DROP TABLE < tén bang >
e Thém thudc tinh vao bang dang ton tai str dung 1énh Alter table v&i ci phép:
ALTER TABLE < tén bang > ADD < thudc tinh > < mién gi4 tri >
e Xod bo mot thudc tinh khoi bang dang ton tai sir dung 1énh Alter table véi ci phép:
ALTER TABLE < Tén bang > DROP < tén thudc tinh >

< SQL nhng ( Embedded SQL )

Mot ngdn ngit trong d6 cic van tin SQL duoc nhiing goi 12 ngdn ngit chu (host language), cAu tric
SQL cho phép trong ngén ngir chi tao nén SQL nhting. Chwong trinh dugc viét trong ngdn ngir chu
¢6 thé sir dung cu phap SQL nhiing dé€ truy xuat va cap nhat dir liéu dugc luu trit trong CSDL.

BAI TAP CHUONG II

kekesk

1. Xét CSDL béo hiém sau:
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person( ss#, name, address ): SO bao hiém ss# s¢ hiru boi nguoi t€n name ¢ dia chi address
car( license, year, model ): Xe hoi s0 dang ky license, san xuat ndm year, nhan hi¢u Model

accident( date, driver, damage_amount ): tai nan xdy ra ngay date, do nguoi 14i driver,
miurc hu hai damage_amount

owns( ss#, license ): nguoi mang s6 bao hiém ss# s& hitu chiéc xe mang s6 dang ky license

log( license, date, driver ): ghi s6 chiéc xe mang s6 dang ky license, bi tai nan ngay do
nguoi lai driver

cdc thudc tinh duge gach dudi 1a cdc primary key. Viét trong SQL cdc cdu van tin sau:
1. Tim téng sb nguoi xe cua ho gdp tai nan nam 2001
2. Tim s6 céc tai nan trong d6 xe ctia “John” lién quan toi

3. Thém khéch hang méi: ss# ="A-12345", name = “David”, address = “35 Chevre Road”, license
= “109283”, year =72002”, model = “FORD LASER” vao CSDL

4. xo4 cdc thong tin lien quan dén xe model “MAZDA” ctia “John Smith”

5. Thém théng tin tai nan cho chiéc xe “TOYOTA” ctia khach hang mang s6 bao hiém sd “A-
84626

2. Xét CSDL nhén vién:

employee ( E_name, street, city ): Nhan vién c6 tén E_name, cu trd tai phé street, trong thanh
pho city

works ( E_name, C_name, salary ): Nhan vién té€n E_name lam vi¢c cho cong ty C_name v4i muc
luvong salary

copany ( C_name, city ): Cong ty tén C_name déng tai thanh phd city

manages( E_name, M_name ): Nhan vién E_name dudi sy quan 1y cua nhan vién M_name
Viét trong SQL cac cau van tin sau:

1. Tim tén cua tit ca cdc nhan vién lam viéc cho First Bank

2. Tim tén va thanh phd cu trd ciia cdc nhan vién lam viéc cho First Bank

3. Tim tén, phd, thanh phé cu trd 1am viée cho First Bank huéng mic luong > 10000$

4. Tim tat ca cdc nhan vién trong CSDL sdng trong cling thanh phd véi cong ty mang ho 1am viéc
cho

5. Tim tit ca cdc nhan vién sdng trong cting thanh phd, ciing phd véi nguoi quan 1y ciia ho

6. Tim trong CSDL cdc nhan vién khong lam viéc cho First Bank

7. Tim trong CSDL, cdc nhan vién huéng muc luong cao hon moi nhén vién cua Small Bank

8. Gia sir mot cong ty c6 thé d6ng trong mot vai thanh phd. Tim tat ca cdc cong ty déng trong mdi
thanh pho trong d6 Small Bank déng.

9. Tim tat ca cdc nhan vién huéng mic lwong cao hon muc luong trung binh ciia cong ty ho lam
viéc

10. Tim c6ng ty c¢6 nhiéu nhan vién nhat

11. Tim c6ng ty c6 tong s tién tra luong nho nhat

12. Tim tit ca cdc cong ty c6 mirc luong trung binh cao hon mirc luong trung binh cta cong ty First
Bank

13. Thay dbi thanh phd cu trii ctia nhin vién “Jones” thanh NewTown
14. Nang lwong cho tit ca cdc nhan vién cta First Bank 1én 10%

15. nang lvong cho cidc nha quan 1y cua cong ty First Bank 1én 10%
16. Xod tat ca cdc thong tin lién quan téi cong ty Bad Bank
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ChllCng i
LUU TRU VA CAU TRUC TAP TIN

* Muc tiéu

*

Kién thirc can c6 dé hoc chuong nay

*

Tai lidu tham khao lién quan dén chuong

*

Noi dung
III.1 KHAI QUAT VE PHUONG TIEN LUU TRU VATLY:
L2 DIATU:
I3 RAID
IlL.4 LUUTRU TAM CAP

.5 TRUY XUAT LUU TRU

.6 TO CHUC FILE

III.7 TO CHUC CAC MAU TIN TRONG FILE
1.8 LUUTRU TU BIEN DU LIEU.

1.9 CHi MUC
I.10 BAM

III.11 CAU TRUC LUU TRU CHO CO SO DU LIEU HUGNG POI TUONG

* Van de nghién ctru cua chuong ké tiép

Chuong nay trinh bay cic van dé lién quan dén van dé luu trir dit liéu ( trén luu trit ngoai, chii yéu
trén dia ciing ). Viéc luu trir dit liéu phai dugc t6 chirc sao cho c6 thé cat gitt mot lugng 16n, c6 thé
rat 16n dit liéu nhung quan trong hon ca 1 sy luu trit phai cho phép lay lai dit liéu can thiét mau
chéng. Céc cdu tric trg gidp cho truy xudt nhanh dir liéu dugc trinh bay 1a: chi muc
(indice), B+ ciy ( B+-tree ), bam (hashing ) ... Cac thiét bi luu trit ( dia ) c6 thé bi hong héc khong
luong trude, cic ky thuat RAID cho ra mot giai phdp hiéu qua cho van dé nay.

.4 KHAI QUAT VO PHOONG TION LOU TRO VOT LY:

C6 mot s6 kiéu luu trit dir liéu trong cdc hé théng mdy tinh. Cdc phuong tién luu trir duoc
phan 16p theo toc do truy xuat, theo gid ca va theo do tin cay cua phuong ti¢én. Cac phuong ti€n hién
co la:
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( Cache: 1a dang luu trir nhanh nhat va ciing dat nhat trong cdc phuong tién luu trir. B
nh¢ cache nho; su sir dung né dugc quan tri bdi hé diéu hanh

( B6 nhé chinh ( main memory ): Phwong tién luu trir dung dé luu triv dir liéu
san sang dugc thyc hién. Cac chi thi mdy muc dich chung ( general-purpose ) hoat dong trén b nho
chinh. Mic diu bo nhd chinh c6 thé chira nhiéu megabytes dir liéu, n6 van 12 qud nho ( va qud dat
gid ) d€ luu trit toan b mot co s¢ dit liéu. Noi dung trong bd nhé chinh thuong bi mét khi mét cap
ngudn

( B§ nh¢ Flash: Dugc biét nhu bd nhé chi doc ¢6 thé 13p trinh, c6 thé xod (EEPROM:
Electrically Erasable Programmable Read-Only Memory ), B4 nh¢ Flash khdc bo nh¢ chinh ¢ chd
dir liéu con ton tai trong bd nhd flash khi mat cap ngudn. Doc dir liéu tir bo nho flash mat it hon 100
ns , nhanh nhu doc dit lidu tir bd nhé chinh. Tuy nhién, viét dit liéu vao b nhé flash phire tap hon
nhiéu. Dir liéu duoc viét ( mot 1an mat khoang 4 dén 10 (s ) nhung khong thé viét de truc tiép. Dé
viét d& bo nh¢ da duoc viét, ta phai xod trang toan bo bd nhé sau d6 méi ¢6 thé viét 1én né.

( Luu trit dia tir ( magnetic-disk ): ( & ddy, duoc hiéu 1a dia cang ) Phuong tién cin
ban dé luu trir dit lidu truc tuyén, 1au dai. Thuong toan bd co so dit liéu dwoc luu trit trén dia tir. Dit
liéu phai dugc chuyen tir dia vao bo nh¢ chinh trude khi duge truy nhép. Khi dir liéu trong bo nhé
chinh nay bj sira d6i, n6 phai dugc viét 1én dia. Luu trit di ia dugc xem la truy Xuat truc tiép vi c6 thé
doc dit liéu trén dia theo mot thtr tu bat ky. Luu trit dia van ton tai khi mat cap nguon. Luu trir dia
¢6 thé bi hong héc, tuy khong thudng xuyén.

( Luu trit quang ( Optical storage ): Dang quen thudc nhat cua dia quang hoc 1a loai
dia CD-ROM : Compact-Disk Read-Only Memory. Dt li¢u dugc luu trit trén cdc dia quang hoc
dugc doc bai laser. Céc dia quang hoc CD-ROM chi ¢6 thé doc. Cic phién ban khéc cia ching 1a
loai dia quang hoc: viét mot 1an, doc nhiéu 1an ( write-once, read-many: WORM ) cho phép viét dix
liéu 1én dia mot lan, khong cho phép xo04 va viét lai, va céac dia co thé viét lai ( rewritable ) v..v

( Luu trit bang tir ( tape storage ): Luu trit bang tir thuong diing dé backup di liéu.
Bing tir ré hon dia, truy xudt dit liéu cham hon ( vi phai truy xut tudn ty ). Bang tir thuong c6 dung
luong rat 10n.

Céc phuong tién luu trit ¢6 thé duge td chirc phan cap theo toc do truy Xudt va gid ca. Mt
cao nhat 1a nhanh nhat nhung ciing 12 dit nhat, giam dan xuéng cic mirc thap hon.

Cac phuong tién luu trit nhanh (cache, b nh¢ chinh) dugc xem nhu la luu trir so
cap ( primary storage ), cac thiét bi luu trit & mirc thap hon nhu dia tir dwgc xem nhu luu trir thu cap
hay luu trit truc tuyén ( on-line storage ), con cdc thlet bi luu trit & mirc thap nhit va gan thap nhat
nhu dia quang hoc, bang tur ké ca cdc dia mém duoc xép vao luu trit tam cap hay luu trit khong truc
tuyen ( off-line ).

Bén canh van dé toc d6 va gid ca, ta con phai xét dén tinh 1au bén cta cic phuong tién luu
trir.
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.2 QO0OA TC:

II1.2.1. Bac trung vatly cua dia
I11.2.2 Do Iuong hiéu ning cua dia
I11.2.3. Téi wu héa truy xuét khoi dia

II1.2.1 Pac trung vat ly caa dia

Mai tAm dia c6 dang hinh tron, hai mdt cia né dugc phu boi vat liéu tr tinh, thdng tin duoc
ghi trén bé mat dia. Dia gdm nhiéu tAm dia. Ta s& sir dung thuat ngit dia dé chi céc dia cung.

Khi dia dugc str dung, mot dong co 6 dia lam quay né & mot tdc do khong ddi. Mot dau doc-
viét duge dinh vi trén bé mit cta tim dia. Bé mit tAm dia dugc chia logic thanh cdc ranh, mdi rdnh
lai duoc chia thanh cdc sector, mot sector 1 mot don vi théng tin nhé cé thé duoc doc, viét 1én dia.
Tuy thudc vao kiéu dia, sector thay ddi tir 32 bytes dén 4095 bytes, thong thuong la 512 bytes. C6
tir 4 dén 32 sectors trén mot ranh, tir 20 dén 1500 ranh trén mot bé mat. Mdi bé mit cia mot tam dia
¢6 mot dau doc viét, n6 c6 thé chay doc theo ban kinh dia dé truy cap dén cdc ranh khic nhau. Mot
dia gom nhiéu tdm dia, cic dau doc- viét cua tat ca cac ranh duoc gdn vio mot bo duoc goi 1a canh
tay dfa, di chuyen cling nhau. Céc tim dia duoc gan vao mdt tryc quay. V1 céc dau doc-viét trén cdc
tam di fa di chuyen ciing nhau, nén khi ddu doc-viét trén mot tdm dia dang & ranh thir 1 thi cdc dau
doc-viét cua cdc tAm dia khéc cling ¢ ranh tht i, do vay cdc ranh thir i cua tAt ca céc tAm dia duoc
goi 1a tru ( cylinder ) thir i . Mot bd diéu khién dia -- giao dién giita hé thong mdy tinh va phan cig
hién thoi caa 6 dia. N6 chép nhén cdc 1énh muc cao dé doc va viét mot sector, va khoi dong cac
hanh dong nhu di chuyén cdnh tay dia dén cdc ranh ding va doc viét dir liéu. bo diéu khién dia
cling tham gia vao checksum mdi sector duoc viét. Checksum dugc tinh tir dir liéu duoc viét 1én
sector. Khi sector duogc doc lai, checksum duwgc tinh lai tir dit li€u duoc léy ra va so sanh véi
checksum di luu trir. Néu dit liéu bi sai lac, checksum dugc tinh s& khong khop voi checksum da
Iwru trit. Néu 161 nhu vy xay ra, bo diéu khién s& 1ap lai viéc doc vai 14n, néu 16i van xay ra, bd dleu
khién s& thong bao viéc doc thét bai. Bo diéu khién dia con c¢6 chirc ning tii 4nh xa cdc sector xau:
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anh xa cdc sector xau dén mot vi tri vat Iy khac. Hinh dudi bay té cac dia dugc ndi véi mot hé thong
may tinh:

Svstemn hus

Disk

Disks

Céc dia dugce ndi voi mot hé théng mdy tinh hodc mdt bd diéu khién dia qua mot sy hop
nhét tdc do cao. Hop nhét hé théng mady tinh nhé ( Small Computer-System Interconnect: SCSI )
thudng dugc sir dung dé ndi két cdc dia véi cdc mdy tinh c4 nhan va workstation. Mainframe va cic
hé thong server thuong ¢ céc bus nhanh hon va dat hon dé ndi véi cac dia.

Cic dau doc-viét dugc gitr sat véi bé mat dia nhu c6 thé dé tang 4o day ddc ( density ).
Pia dau c6 dinh ( Fixed-head ) c6 mot du riéng biét cho mdi rinh, su sap xep nay cho phép

mdy tinh chuyen tu rdnh nay sang ranh khac mau chong, khong phai di chuyén dau doc-viét. Tuy
nhién, can mot s rat 16n dau doc-viét, diéu nay 1am nang gid cua thiét bi.

II1.2.2 Po luong hiéu nang cua dia

Cic tiéu chuan do luong chit luong chinh cua dia 12 dung lugng, thoi gian truy xut, téc d
truyén dir ligu va dg tin cdy.
- Thdi gian truy xudt ( access time ): la khodng thoi gian tir khi yéu cau doc/viét dugc phat di
dén khi bat dau truyén dit lidu. Dé truy xuét dir liéu trén mot sector da cho cta mot dia, dau tién
cdnh tay dia phai di chuyén dén ranh ding, sau d6 phai chd sector xudt hién dudi né, thoi gian dé
dinh vi cdnh tay dugc goi la thoi gian tim kiém ( seek time ), nd ty 18 voi khoang cdch ma canh tay
phai di chuyén, thoi gian tim kiém nam trong khoang 2..30 ms tuy thudc vao ranh xa hay gan vi tr{
céanh tay hién tai.
- Théi gian tim kiém trung binh ( average seek time ): Thoi gian tim kiém trung binh la
trung binh cua thoi gian tim kiém, duoc do ludng trén mot day cdc yéu cau ngau nhién ( phan phdi
déu ), va bang khoang 1/3 thoi gian tim kiém trong truong hop xau nhat.

- Théi gian tiém dn luén chuyén ( rotational latency time ): Thoi gian che sector dugc truy
xudt xut hién duoi dau doc/viét. Téc do quay cua dia ném trong khoang 60..120 vong quay trén
gidy, trung binh can nira vong quay dé sector can thiét nim dudi dau doc/viét. Nhu vy, thoi gian
tiém an trung binh (average latency time ) bang nira thoi gian quay mot Vong dia.

Thoi gian truy xudt bang tong cua thoi gian tim kiém va thoi gian tiém an va ndm trong khoang
10..40 ms.

- Téc dgf) truyén dit lidu: 12 toc do dit litu c6 thé duoc léy ra tir dia hodc dugc luu trir vao dia.
Hién nay toc nay vao khoangl..5 Mbps
- Thoi gian trung binh khong sw co ( mean time to failure): lwgng thoi gian trung binh hé

thdng chay lién tuc khong c6 bat ky su ¢b nao. Cdc dia hién nay c6 thoi gian khong sy ¢ trung binh
khoang 30000 .. 800000 gid nghia 1a khoang tir 3,4 dén 91 nam.

I11.2.3 Téi wu hod truy xuét khéi dia ( disk-block )

Yéu cau I/O dia dugc sinh ra ca boi hé théng file 1an bd quan tri b nhd ao trong hau hét cg’lc
hé dieu ,hﬁnh. Moi yéu cau xac diph dia chi trén dia duogc tham khép, dia chi nay ¢ dang so kh@i.
Mot khoi la mot day céc sector ké nhau trén mot ranh. Kich c& khoi trong khoang 512 bytes dén
mot vai Kbytes. Dit liéu dugc truyén gitta dia va by nhd chinh theo don vi khoi. Muc thap hon cta
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bd quan tri hé thong file s& chuyén doi dia chi khéi sang s6 ciia try, cia mit va clia sector ¢ mirc
phﬁn cung.

Truy xuét dit liéu trén dia cham hon nhiéu so véi truy xuét dit liéu trong bd nhé chinh, do

vay can thiét mot chién lugc nham nang cao tdc do truy xuat khdi dia. Duéi day ta s€ thao ludn mot
vai k¥ thuat nham vao muc dich dé.
- Scheduling: Néu mét vai khéi ciia mot try cén dwoc truyén tir dia vao bg nhé chinh, ta c6 thé
tiét kiém thoi gian truy xudt boi yéu cau cdc khdi theo thu tu ma no6 chay qua dudi dau doc/v1et
Néu cdc khi mong mudn & trén céc tru khdc nhau, ta yéu ciu céc khdi theo thir tw sao cho lam t6i
thiéu su di chuyén cdnh tay dia. Cdc thuat todn scheduling cdnh tay dia ( Disk-arm-scheduling )
nham 1ap thir tu truy xuét céc ranh theo cdch Iam ting sb truy xuat ¢6 thé dugc xur ly. Mot thuat toan
thuong dung la thuat toan thang may ( elevator algorithm ): Gia sir ban déu cdnh tay di chuyén tir
ranh trong nhit hudng ra phia ngoai dia, d6i véi mdi rinh c¢6 yéu ciu truy xuét, né ding lai, phuc vu
yéu cau ddi véi ranh nay, sau d6 tiép tuc di chuyén ra phia ngoai dén tan khi khong c6 yéu cau nao
cho cdc ranh xa hon phia ngoai. Tai diém nay, cénh tay d6i hudng, di chuyén vao phia trong, lai
dung lai trén cac ranh dugc yéu cau, va cr nhu vay dén tan khi khong con ranh nao ¢ trong hon
dugc yéu cau, roi lai d6i huéng .. .. Bo diéu khién dia thuong 1am nhiém vy sap xép lai cdc
yéu cau doc dé cai tién hiéu ning.

- Té chiic fi le: Dé suy giam thoi gian truy xudt khoi, ta co thé to chirc cdc khoi trén dia theo
cach tuong ung gan nht véi cach ma dit lidu dugc truy Xuat Vi du, Néu ta mudn mét file duoc truy
xuét tuan tu, khi d6 ta bd tri cdc khdi cua file mot céch tuan tu trén cdc tru ké nhau. Tuy nhién viéc
phan bd céc khéi luu trit ké nhau nay sé& bi phd v& trong qua trinh phét trién cua file ( file khong thé
dugc phan bd trén cic khdi ké nhau dugc nira, hién tuong nay duogc goi la sy phan manh (
fragmentation ). Nhiéu hé diéu hanh cung cép tién ich gidp suy giam sy phdn manh nay (
Defragmentation ) nham 1am ting hiéu ning truy xuat file.

- Cadc buffers v;et khéong hay thay déi: Vi néi dung ciia bé nhé chinh bi mait khi mdt ngudn,
cdc thong tin vé co so dit lidu cap nhat phai dugc ghi 1én dia nham dé ' phong su cd. Hiéu ning
cua cic (mg dung cép nhét cuong d6 cao phu thuéc manh vao toc do viét dia. Ta co the su dung
bd nhd truy xuét ngau nhién khong hay thay d6i ( nonvolatile RAM ) dé nang toc do viét dia. Noi
dung ciia nonvolatile RAM khong bi mat khi mat nguon. Mot phuong phdp chung dé thuc hién
nonvolatile RAM 1a sir dung RAM pin dy phong (battery-back-up RAM ). Khi co s¢ dir liéu yéu
cau viét mot khoi 1én dia, bo dleu khién dia viét khoi nay 1én buffer nonvolatile RAM, va thong bdo
ngay cho h¢ diéu hanh 1a viéc viét da thanh cong. Bo diéu khién s& viét dit liéu dén dich cua né trén
dia, mdi khi dia ranh hodc buffer nonvolatile RAM day. Khi hé co s dif liéu yéu cau mot viét khoi,
n6 chi chiu mot khodng lang cho doi khi buffer nonvolatile RAM dﬁy.

- DPia log ( log disk ): Mgt cdch tiép cgn khdc dé lam suy giam tiém ndng viét la siv dung log-
disk: Mot dia duoc tan hién cho viéc viét mot log tuan ty. Tat ca cdc truy xuat dén log-disk 1a tuan
tu, nhdm loai bo thoi gian tim kiém, va mot vai khoi ké c6 thé dugce viét mot 1an, tao cho viét vao
log-disk nhanh hon V1et ngau nhién vai lan. Ciing nhu trong trudng hop st dung nonvolatile RAM,
dir liéu phai dugc viét vao vi tri hién thoi cua ching trén dia, nhung viéc viét nay co thé duoc tién
hanh ma hé co s& dir liéu khong can thiét phai chd né hoan tat. Log-disk ¢6 thé duoc sir dung dé
khoi phuc dit li¢u. Hé théng file dya trén log 1a mdt phién ban cua cach tiép can log-disk: Dir li¢u
khong duoc viét lai 1én dich gbc ciia né trén dia; thay vao d6, hé thong file luu vét noi céc khdi
duoc viét méi day nhét trén log-disk, va hoan lai ching tur vi tri nay. Log-disk dugc "cd dac" lai (
compacting ) theo mot dinh ky. Cach tiép cin nay cai tién hiéu nang viét, song sinh ra sy phéan
manh ddi véi cdc file duoc cap nhat thuong xuyén.

.3 RAID

II1.3.1 Cai tién d6 tin cy thong qua su du thira
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II1.3.2 Cai tién hiéu ning thong qua song song
II1.3.3 Cac muc RAID

II1.3.4 Chon mirc RAID ding
II.3.5 C4c mo rong

Trong mot hé thdng c6 nhidu dia, ta c6 thé cai tién toc d6 doc viét dit liéu néu cho chiing
hoat dong song song. Mit khac, hé thdng nhleu dia con gidp tang dd tin cay luu trir bang cach luu
trit du thira thong tin trén cédc dia khac nhau, néu mot dia c6 su cb dit liéu ciing khong bi mat. Mot
su da dang cac ky thuat t6 chuc dia, duoc goi 1a RAID (Redundant Arrays of Inexpensive Disks
), dwge dé nghi nhiam vao vin dé ting cwong hiéu ning va do tin cay.

II1.3.1 Cai tién do tin cay thong qua su du thira

Giai phdp cho van dé do tin cay 1a dua vao sy du thira: luu trit thong tin phu, binh thuong
khong can thiét, nhung né c¢6 thé duge sir dung dé tai tao thong tin bi mat khi gp su ¢b hong héc
dia, nhu vay thoi gian trung binh khong su ¢d ting 18n ( xét tong thé trén hé thong dia ).

Pon gian nhat, 1a 1am ban sao cho mdi dia. K¥ thuat nay duoc goi 13 mirroring hay
shadowing. Mdt dia logic khi d6 bao g@)m hai dia vat 1y, va mdi viéc viét duoc thuc hién trén cé hai
dia. Néu mét dia bi hu, dit liéu c6 thé duoc doc tir dia kia. Thoi gian trung binh khong su cb cua
dia mirror phu thudc vao thoi gian trung binh khong sy ¢ ctia mdi dia va phu thudc vao thoi gian
trung binh dugc stra chira ( mean time to repair ): thoi gian trung binh dé mot dia bi hu duoc thay
thé va phuyc hdi dir lidu trén nd.

II1.3.2 Cai tién hiéu nang thong qua song song

Vi dia mirror, toc d6 doc c6 the tang 1én gap do6i vi yéu cau doc c6 thé duoc giri dén ca hai
dia. Vi nhiéu dia, ta c6 thé cai tién téc do truyén boi phan nhé ( striping data ) dit liéu qua nhiéu
dia. Dang don gian nhat 1a tdch céc bit cia mot byte qua nhiéu dia, su phan nho nay dugc goi 1a su
phan nho muc bit ( bit-level striping ). Vi dy, ta c6 mot dan 8 dia, ta viét bit thtr i ciia mot byte Ién
dia thtr i . dan 8 dia nay cé thé duge xur Iy nhu mot dia voi céc sector 8 lﬁn 16n hon kich ¢ thong
thuong, quan trong hon la tbc do truy Xuit ting Ién tam lan. Trong mot t6 chirc nhu vay, mdi dia
tham gia vao mdi truy xuét (doc/v1et ), nhu vay, s0 cac truy xuét c6 thé duoc xir Iy trong mot gidy la
tuong ty nhu trén madt dia, nhung moi truy xudt c6 thé doc/viét nhiéu dit liéu hon tdm lan.

Phan nho muc bit ¢ thé duoc tong quét cho sb dia 12 boi hodc uée cua 8, Vi du, ta c6 mot
dan 4 dia, ta s€ phan phoi bit thir i va bit thir 4+i vao dia thr i. Hon nita, sy phan nhé khdng nhat
thiét phai & muc bit cua mét byte. Vi dy, trong sy phan nhé murc khoi, cac khoi cua mét file dugc
phéan nho qua nhi€u dia, vdi n dia, khoi thir i c6 thé dugce phan phdi qua dia (i mod n ) + 1. Ta cling
c6 thé phan nho & muc byte, sector hodc cic sector cia mot khoi. Hai dich song song trong mot hé
thong dia la:

1. Nap nhiéu truy xuit nho cin bang ( truy xuét trang ) sao cho lugng dir liéu dugc nap trong mot
don vi thoi gian cua truy xuat nhu vay tang lén.
2. Song song hod cic truy xuét 16n sao cho thoi gian tra 101 cic truy xuét 16n giam.

II1.3.3 Cac muc RAID

Mirroring cung cap do tin c@y cao, nhung dat gid. Phan nho cung cap toc do truyen dir liéu
cao, nhung khong cai tién duoc do tin cdy. Nhiéu so d6 cung cAp su du thira voi gid thip bang céch
phdi hop ¥ tudng ctia phan nho véi "parity" bit. Céc so dd niy ¢ su thoa hiép gid-hiéu ning khic
nhau va dugc phan 16p thanh cic muc dugc goi 1a cac mirc RAID.

( Mtic RAID 0 : Lién quan dén céc dan dia véi sy phan nhé muc khéi, nhung khong c¢6 mot
su du thira nao.

( Mirc RAID 1 : Lién quan dén mirror dia
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( Mirc RAID 2 : Ciing dugc biét dudi cdi tén ma sira 16i kiéu bo nhd ( memory-style error-
correcting-code : ECC ). Hé thong bd nhé thuc hién phat hién 13i bang bit parity. Mdi byte trong hé
théng bd nhd c6 thé c6 mot bit parity két hop véi né. So dd stra 18i luu hai hodc nhiéu hon cic bit
phu, va c6 thé dung lai dit liéu néu mot bit bi 15i. ¥ tuong ctia ma stra 18i ¢6 thé duge sir dung truc
tiép trong dan dia thdng qua phan nho byte qua céc dia. Vi du, bit dau tién ciia mdi byte c6 thé duoc
luu trén dia 1, bit thu hai trén dia 2, va ctr nhu vay, bit thu 8 trén dia 8, cic bit stra 16i duoc luu trén
cédc dia thém vao. Néu mot trong céac dia bi hu, cac bit con lai cua byte va céc bit stra 161 két hop
duoc doc tir cdc dia khdc c6 thé gilp tdi tao bit bi mét trén dia hu, nhu vay ta cé thé dung lai dir
liéu. Vi mot dan 4 dia dit ligu, RAID muc 2 chi can thém 3 dia d€ luu cdc bit stra 13i (cdc dia thém
vao nay dugc goi la cdc dia overhead ), so sdnh v&i RAID muc 1, can 4 dia overhead.

( Mtc RAID 3 : Con dugc goi la t6 chuc parity chen bit ( bit-interleaved parity ). B diéu
khién dia c6 thé phét hién mot sector dugc doc ding hay sai, nhu vay c6 thé str dung chi mdt bit
parity dé stra 15i: Néu mot trong cdc sector bi hu, ta biét chinh xdc d6 12 sector nao, Vi mdi bit
trong sector nay ta c6 thé hinh dung no la bit 1 hay bit 0 bang cdch tinh parity cta céc bit tuong ng
tir cdc sector trén cdc dia khdc. Néu parity cua céc bit con lai bang voi parity dugc luu, bit mat s& 1a
0, ngoai ra bit mét 12 1. RAID mirc 3 tét nhu mic 2 nhung it tdbn kém hon ( chi can mot dia
overhead).

( Mtic RAID 4 : Con duogc goi 1a t chirc parity chen khéi ( Block-interleaved parity ), luu
trit cdc khéi ding nhu trong céc dia chinh quy, khong phén nho ching qua cic dia nhung lay mot
khdi parity trén mot dia ri€ng biét d6i voi cac khoi twong tmg tir N dia khdc. Néu mot trong cdc dia
bi hu, khdi parity c6 thé duoc diing véi céc khéi tuong Gmg tir céc dia khdc dé khoi phuc khdi cua
dia bi hu.

Mot doc khi chi truy xudt mot di ia, cho phép cdc yéu cau khéc duoc xur 1y boi céc dia khéc.
Nhu vay, toc do truyen dir liéu dbi vai m01 truy xudt cham, nhung nhleu truy xuat doc c6 thé duogc
xu ly song song, dan den mdt toc do 1/0 tong thé cao hon. Toc do truyen d6i véi céc doc dir lidu 16n
( nhiéu kh01 ) cao do tat ca cic dia c6 thé dugc doc song song; cédc viét dix liéu 16m ( nhleu khéi )
cling c6 toe do truyen cao vi dit lidu va parity c6 thé dugc viét song song. Tuy nhién, viét mot khoi
don phai truy xuat dia trén d6 khdi duoc luu trit, va dia parity ( do khéi parity cling phai duoc cap
nhat ). Nhu vay, viét mot khdi don yéu ciu 4 truy xuét: hai dé doc hai khoi cii, va hai dé viét lai hai
khéi.

( Mtic RAID 5 : Con goi la parity phan bd chen khdi ( Block-interleaved Distributed Parity
), céi tién ctia mirc 4 boi phan hoach dir lidu va parity gitta toan bo N+1 dia, thay vi luu trir dir liéu
trén N dia va parity trén mét dia riéng bi¢t nhu trong RAID 4. Trong RAID 5, tat ca cdc dia c6 thé
tham gia lam thoa méan cic y€u cau doc, nhu viy s& lam tang téng sd yéu cau c6 thé duoc dit ra
trong mot don vi thoi gian. Dbi voi mdi khodi, mot dia luu trir parity, cac dia khac luu trit dir liéu. Vi
du, v6i mot dan nam dia, parity di v6i khéi tht n dugc luu trén dia ( n mod 5 )+1. Cac khéi thu n
cua 4 dia khéc luu trix dit liéu hién hanh cua khéi doé.

( Muc RAID 6 : Con dugc goi la so dd du thira P+Q ( P+Q redundancy scheme ), né rat
gidng RAID 5 nhung luu trit thong tin du thira phy dé canh ching nhiéu dia bi hu. Thay vi st dung
parity, ngudi ta st dung cc ma sira 15i.

II1.3.4 Chon mirc RAID diing

Néu dia bi hu, Thoi gian tdi tao dit liéu cta né 1 dang ké va thay ddi theo mirc RAID duoc
diing. Su tdi tao d& dang nhat ddi véi mirc RAID 1. Déi véi cdc mirc khdc, ta phai truy xuat tat ca
céc dia khac trong dan dia dé t4i tao dit liéu trén dia bi hu. Hiéu nang tai tao cia mot mot hé théng
RAID c6 thé 12 mdt nhan tb quan trong néu viéc cung cép dir li€u lién tuc dugc yéu cau ( thuong
xdy ra trong cdc hé CSDL hi¢u ndng cao hodc trao ddi ). Hon nita, hiéu nang tai tao anh hudng dén
thoi gian trung binh khéng sy cb.

Vi RAID miuc 2 va 4 dugc gop lai bodi RAID muc 3 va 5, Viéc lva chon mic RAID thu hep
lai trén cac murc RAID con lai. Mtic RAID 0 dugc dung trong cédc trng dung hi¢u nang cao & dé viéc
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mat dir lidu khdng c6 gi 1a trAm trong ca. RAID muc 1 1a thong dung cho céc tng dung luu trit cic
log-file trong hé CSDL. Do mirc 1 ¢6 overhead cao, miic 3 va 5 thuong dugc ua thich hon ddi véi
viéc Iuu trir khéi luong dir liéu 16n. Sy khdc nhau gitta mirc 3 va muc 5 1a toc d6 truyén dir lidu ddi
lai véi toc do I/O téng thé. Murc 3 dugc ua thich hon néu truyén dir liéu cao dugc yéu clu, muc 5
dugc wa thich hon néu viéc doc ngiu nhién 1a quan trong. Mic 6, tuy hién nay it dugc dp dung,
nhung né c6 do tin cay cao hon muc 5.

II1.3.5 Cac md rong

Céc quan niém cua RAID dugc khdi quat hod cho cac thiét bi luu trir khac, bao ham cac dan
bang, tham chi ddi véi quang b dir lidu trén cdc hé théng khong day. Khi 4p dung RAID cho dan
bang, cau tric RAID cho kha ning khoi phuc dir liéu ca khi mot trong cdc bang bi hu hai. Khi dp
dung dbi v6i quang b4 dir liu, mot khéi dir lidu duoc phan thanh cdc don vi nho va duoc quang ba
cliing voi mot don vi parity; néu mot trong cdc don vi nay khong nhan dugc, né ¢6 thé duoc dung lai
tir cadc don vi con lai.

.4 LOU TRO TAM CLIP ( tertiary storage )

III.4.1 Bia quang hoc
[I1.4.2 Bang tu

I11.4.1 Pia quang hoc

CR-ROM c¢6 uu diém 1a c¢6 kha nang luwu trit 16m, dé di chuyén ( c6 thé dua vao va liy ra
khoi 6 dia nhu dia mém ), hon nira gid lai ré. Tuy nhién, so voi 6 dia cting, thoi gian tim kiém ctia 6
CD-ROM cham hon nhiéu ( khoang 250ms ), tde ddé quay cham hon (khoang 400rpm ), tir d6 dan
dén d6 tré cao hon; téc do truyén dir liéu cling cham hon (khoang 150Kbytes/s ). Gan day, mot dinh
dang méi cua dia quang hoc - Digital video disk (DVD ) - duoc chudn hod, cdc dia nay c6 dung
lugng trong khoang 4,7GBytes dén 17 GBytes. Cdc dia WORM, REWRITABLE ciing tré thanh
pho bién. Cic WORM jukeboxes 1a cdc thiét bi c¢6 thé luu trir mot s6 16n cac dia WORM va c6 thé
nap ty dong cac dia theo yéu ciu dén mot hodc mot vai 6 WORM.

I11.4.2 Bing tir

Bang tu c6 thé Ivu mot luong l6n dir ligu, tuy nhién, chdm hon so voi dia tir va dia quang
hoc. Truy xuit bing budc phai la truy xut tuan tu, nhu vay né khong thich hop cho hau hét cic doi
héi cua luu triv tha cap Béang tir dugc s dung chinh cho viéc backup, cho luu trit cdc thong tin
khong dugc sir dung thuong xuyén va nhu mot phuong tién ngoai vi ( off-line medium ) dé truyén
thong tin tir mot hé thdng dén mot hé thong khac. Thoi gian dé dinh vi doan bang luu dir liéu can
thiét c6 thé kéo dai dén hang phut. Jukeboxes biang chira mot lugng 16n biang, voi mot vai 6 bang
va ¢6 thé luu trit dugc nhidu TeraBytes ( 1012 Bytes )

.5 TRUY XUOT LOU TRO

III.5.1 B quan tri buffer
II1.5.2 Cdc dbi sach thay thé buffer.
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Mot co s¢ dir lidu duoc dnh xa vao mot sb cdc file khac nhau dugc duy trl boi hé diéu hanh
nén. Céc file nay luu trd thuong trie trén cdc dia voi backup trén bang. M01 file dugc phan hoach
thanh cdc don vi luu trit d6 dai cd dinh duoc goi 12 khéi - don vi cho ca cap phét luu trit va truyén
dir liéu.

Mot khéi ¢ thé chita mot vai hang muc dit lidu ( data item ). Ta gia thiét khong mot hang
muc dir liéu nao trai ra trén hai khdi. Muc tiéu ndi trdi ciia hé CSDL 1a t6i thiéu hoa s6 khéi truyén
giita dia va bo nhd. Mot céch dé giam sd truy xuat dia 13 giit nhidu khdi nhu ¢ thé trong bd nhd
chinh. Myc dich 1a dé khi mot khdi dugc truy xuat, né dd nam sin trong b nhé chinh va nhu vay
khong can mot truy xuét dia nao ca.

Do khong thé Iuu tat ca cic khdi trong bd nhd chinh, ta can quan tri cip phat khong gian sin
¢6 trong bd nhd chinh dé luu trix céc khéi. B dém ( Buffer ) 12 mot phan ctia b nhd chinh sin c6
dé luu trit ban sao khéi dia. Ludn c6 mdt ban sao trén dia cho mdi khoi, song cic ban sao trén dia
ctia cdc khdi 1a cdc phién ban cii hon so véi phién ban trong buffer. Hé thong con dam trach cap
phét khong gian buffer dugc goi 1a bo quan tri buffer.

II1.5.1 BO quan tri buffer

Cic chuong trinh trong mot hé CSDL dua ra cdc yéu cau cho bd quan tri buffer khi ching
can mot khdi dia. Néu khdi nay da san sang trong buffer, dia chi khdi trong bo nhd chinh duoc
chuyén cho ngudi yéu cau. Néu khéi chua c6 trong buffer, bd quan tri buffer dau tién cdp phat
khong gian trong buffer cho khéi, riit ra mot sb khdi khac, néu can thiét, dé 1dy khong gian cho khdi
méi. Khdi duge rit ra chi duoc viét lai trén dia khi né c6 bj sira d6i ké tir 1an duoc viét 1én dia gén
nhét. Sau d6 bod quan tri buffer doc khdi tir dia vao buffer, va chuyén dia chi cta khéi trong by nho
chinh cho nguoi yéu cau. Bo quan trj buffer khong khdc gi nhiéu so véi bd quan tri bd nhé ao, mot
diém khdc bit 12 kich c& ctia mot CSDL ¢4 thé rat 16n khong dii chira toan b trong bd nhé chinh
do vay bd quan tri buffer phai sir dung cac k¥ thuat tinh vi hon céc so dd quan tri bo nhé 4o kiéu
mau.

( Chién lugc thay thé. Khi khong c6 chd trong buffer, mot khdi phai duoc xod khoi buffer
truée khi mot khdi moi duge doc vao. Thong thuong, hé diéu hanh st dung so d6 LRU ( Least
Recently Used ) dé Vlet 1én dia khdi it dugc dung gin ddy nhat, xod bo né khoi buffer. Cach tiép can
nay c6 thé dugc cai tién ddi v6i tng dung CSDL.

( Khéi chét ( pinned blocks ). D& hé CSDL c¢6 thé khoi phuc sau su cd, can thiét phai han
ché thoi gian khi viét lai 1én dia mot khdi. Mot khdi khong cho phép viét lai 1én dia dugc goi 1a khdi
chét.

( Xuét ra bat budc cic khdi ( Forced output of blocks ). C6 nhtrng tinh huong trong d6 can
phai viét lai mot kh01 1én dia, cho du khong gian buffer ma no chiém 1a khong can dén. Viéc viét
nay duoc goi la su xuét ra bat budc ctia mot khdi. Ly do ngan gon cua yéu cau xuat ra bat budc khbi
12 ndi dung ctia bd nh¢ chinh bi mét khi ¢6 sur cb, nguoc lai dir liéu trén dia con tdn tai sau su cb.

II1.5.2 Cac doi sach thay thé buffer ( Buffer-Replacement Policies ).

Muc dich cua chién lugc thay thé khdi trong buffer 1a t6i thiéu hod céc truy xuat dia. Céc hé
diéu hanh thuong sir dung chién lugc LRU dé thay thé khdi. Tuy nhién, mot hé CSDL c6 thé du
doan mau tham khao tuwong lai. Yéu ciu ciia mot ngudi sir dung dbi voi hé CSDL bao gom mdt s6
budc. Hé CSDL ¢6 thé x4c dinh trudc nhitng khéi nao s& 12 can thiét bang cich xem xét mdi mot
trong cic budc dugc yéu ciu dé thuc hién hoat dong duoc yéu clu boi nguoi st dung. Nhu vay,
khéc véi hé diéu hanh, hé CSDL c¢6 thé c6 théng tin lién quan dén tuong lai, chi it 1a twong lai gan.
Trong nhiéu trudng hop, chién luoc thay thé khdi téi wu cho hé CSDL lai 1a MRU ( Most
Recently Used ): Khéi bi thay thé s& 12 khi méi dugc diing gan day nhat!

B6 quan trj buffer ¢ thé st dung thong tin théng ké lién quan dén xdc suit ma mot yéu cau
s€ tham khdo mdt quan hé riéng biét nao do. Ty dién dir lidu 12 mot trong nhitng phﬁn duoc truy
xuét thudng xuyén nhat cia CSDL. Nhu vay, bo quan tri buffer s& khong nén xod cédc khdi ty dién
dit liéu khoi bd nhd chinh trir phi cdc nhan t6 khdc buc ché lam didu d6. Mot chi muc (
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Index ) d6i voi mot file duge truy xuat thuong xuyén hon chinh ban than file, vy thi bo quan tri
buffer cling khong nén xoa khdi chi muc khoi bd nhé chinh néu c6 su lua chon.

Chién lugc thay thé khéi CSDL 1y tudng can hiéu biét vé cdc hoat dong CSDL dang duoc
thyc hi¢n. Khong mot chién lugc don 1& nao duogc biét nim bit dugc toan bd céc vién canh cé thé.
Tuy vdy, mot diéu ddng ngac nhién 12 phan 16n cdc hé CSDL sir dung LRU bit chip cdc khuyét
diém cua chién luogc doé.

Chién luoc duoc st dung boi bd quan trj buffer dé thay thé khéi bi anh hudng boi cic nhan
td khac hon 1a nhan t6 thoi gian tai d6 khdi dugc tham khéo tré lai. Néu h¢ thong dang xir Iy
cdc yéu cau cia mot vai ngudi su dung canh tranh, h¢ thong ( con ) diéu khién canh tranh (
concurrency-control subsystem ) c6 thé phai 1am tré mot s6 yéu cau dé dam bao tinh nhét quén cua
CSDL. Néu bo quan tri buffer dugc cho cac thong tin tir hé thong diéu khién canh tranh ma né néu
rd nhiing yéu cau nao dang bi 1am tré, né €0 thé str dung céc thong tin nay dé thay d6i chién lugc
thay thé khi ctia n. Pic biét, cac khdi can thiét boi cdc yéu cau tich cyc (active requests ) c6 thé
dugc giit lai trong buffer, toan b cic bat loi d6 don 1én cédc khdi can thiét boi cdc yéu cau bi lam
tré.

Hé thdng ( con ) khéi phuc ( crash-recovery subsystem ) dp dit cc rang budc nghiém nhit
1én viéc thay thé khéi. Néu mot khéi bi sira di, bd quan tri buffer khong duoc phép viét lai phién
ban moéi cua khoi trong buffer 1én dia, vi diéu nay phd huy phién ban ct. Thay vao d6, by quan tri
khéi phai tim kiém quyen tor he thong khoi phuc trudce khi viét khéi. He thong khoi phyc co thé doi
hoi mot s6 khdi nhat dinh khéc 1a xuét bat budc ( forced output ) trwdc khi cap quyén cho bd quan
tri buffer dé xut ra khdi duoc yéu cAu.

.6 TU CHLUC FILE

I11.6.1 Mau tin d6 dai co dinh

I1.6.2 Mau tin d6 dai thay d6i

Mot fi}e duoc td chuc logic nhu mot day cac mau tin ( record ). Céc ‘méu tin nay dugc dnh
xa Ién cic khoi dia. File dugc cung cap nhu mot xdy dung co so trong h¢ di€u hanh, nhu vay ta s&
gia thiét sy ton tai cua h¢ thong file nén. Ta can phai xét nhitng phuong phédp bi€u dién cdc md hinh
dir liéu logic trong thuat ngt file.

Céc khéi ¢6 kich ¢ c6 dinh dugc xdc dinh boi tinh chét vat 1y cua dia va béi hé diu hanh,
song kich c& cua mau tin lai thay doi. Trong CSDL quan h¢, cic b cua cic quan hé khac nhau néi
chung c6 kich c& khac nhau.

Mot tiép can dé’ dnh xa mot CSDL dén cdc file 12 st dung mdt $6 file,’vét luu trit cdc mau tin
thuge chi mot d dai c6 dinh vao mét file da cho nao d6. Mot cach khéc 1a cau tric céc file sao cho
ta co thé diéu tiét nhién d6 dai cho cac mz}u tin. C4c file cua cdc mau tin do dai c6 dinh dé dang thuc
thi hon file ciia cdc mau tin ¢ dai thay doi.

II1.6.1 Mau tin dd dai cd dinh
Xét mot file cdc mau tin account ddi véi CSDL ngén hang, mdi miu tin cua file nay dugc
xac dinh nhu sau:
type  deposit = record
branch_name: char(20);
account_number: char(10);
balance:real;
end
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Gia stir moi mot ky tu chiém 1 byte va mdi s thyc chiém 8 byte, nhu vay méu tin account c6
do dai 40 bytes. Mot cach tiép can don gian la str dyng 40 byte dau tién cho mau tin thir nhat, 40
byte ké tiép cho mau tin th hai, ... Céch tlep can don gian nay nay sinh nhitng van dé sau;

1. Khé khin khi x04 mot méu tin tir cdu triic ndy. Khong gian bi chiém boi mau tin bi xod phai
duoc lap day vai mau tin khéc cua file hodc ta phai ddnh dau mau tin bi xo4.
2. Trir khi kich c¢& khéi 12 bdi cua 40, néu khéng mot sé mau tin s& bt chéo qua bién khdi, c6
nghia 1a mot phan mau tin dugc luu trong mot khoi, mot phan khic dugc luu trong mot khoi khéc.
nhu vay doi hoi phai truy xuat hai khoi dé doc/viét mot mau tin "bac cau" dé.

0 | Pemyndge | A-102 400 0 | Pemyridge | A&-107 400
1 | Round Hill | A-305 350 1 | Round Hill | A-305 350
7 Tlians 715 00 3 | Downtown | A-101 500
T | Downtown | A-101 =00 4 | Redwood A-222 J00
7 | Redwood | A-222 700 5 | Pemyndge | A-201 500
5 | Pemyridge | A-201 o00 6 | Bnghton | A-217 750
7 | Downtown | A-110 | 600 § | Pemyndge | A-218 | 700
§ | Pemyndge | A-218 =00 2 .F.i.ﬁe {mkfu X0 s .ﬁn’B "t
i chirpén cdc midn Bn s o
1. File F chira cic mitu fin account

3. File F sctu Johi xGa méia tin 2 widi
chirvén miin tin cudi wio vi chY cfia

et

i freader
0 | Petryridge | A-102 400 _ -
_ 0| Perryndge | A-102 | 400
1 | Round Hill | A-30% 350
: 1
5 | Pemyridge | &-218 700 _ .
2 Miatnag A-215 [ 700
3 | Downtown | A-101 s00
3| Downtown | A-101 | 300
4 Redwood A-222 00
: 4
5| Permryridge | A-Z01 ano _ o
§ | Brnghton | &-217 | 750 S || PEgatcp | ARl >
T | Downtown | A-110 600 5
T Downtown | A-110 | a00
g

Femyridge | A-218 | 700

4. File F sau Khi xod ofc min tin
1, 4, vt 6 vi¥i chién Lot b6 ngo va
derih séich tie do

Khi mot mau tin bi x0d, ta c6 thé di chuyén méu tin k& sau né vao khong gian bi chiém moét céch
hinh thirc béi méu tin bi xod, rdi mau tin ké tiép vao khong gian bi chiém ctia mau tin vira duoc di
chuyen ctr nhu vy cho dén khi mdi mau tin di sau mau tin bi xod dugc dich chuyen huéng vé dau.
Cich tiép can nay doi hoi phai di chuyén mot sé 16n cdc mau tin. Mot cach tiép can khic don gian
hon 12 di chuyén mau tin cudi cung vao khong gian bi chiém boi mau tin bi x04. Song cach tiép can
nay doi hoi phai truy xuat khéi bd xung. Vi hoat dong xen xay ra thuong xuyén hon hoat dong xo4,
ta c6 thé chap nhan viéc dé "ngo" khong gian bi chiém boi mau tin bi xod, va chd mot hoat dong
xen dén sau dé ti sir dung khong glan d6. Mot ddu trén mau tin bi xod la khong du vi s€ gdy kho
khan cho viéc tim kiém khong gian "tw do" d6 khi xen. Nhu vay ta can dua vao cdu triic bd xung. &
dau cua file, ta cAp phat mot sd byte nhat dinh 1am header cua file. Header nay sé& chira dung thong
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tin vé file. Header chtra dia chi cua mau tin bj xod th& nhit, trong noi dung cua mau tin nay c6 chua
dia chi cia méu tin bi xod thtr hai va ctr nhu vdy. Nhu vy, cédc mau tin bi xod s tao ra mot danh
sdch lién két duoc goi 1 danh sich tu do ( free list ). Khi xen mau tin méi, ta st dung con tro dau
danh sdch dugc chira trong header dé x4c dinh danh sach, néu danh sach khong rong ta xen mAu tin
méi vao viing duoc tro boi con tro dau danh sach néu khong ta xen mau tin méi vao cudi file.

Xen va xod d6i véi file mau tin d6 dai cb dinh thyc hién don gian vi khong gian duoc giai phong
bdi mau tin bi xod ding bang khong gian can thiét dé xen mot mau tin. Di vdi file ciia cdc mu tin
d6 dai thay d6i van dé tro nén phtc tap hon nhiéu.
I11.6.2 Mau tin do dai thay doi (Variable-Length
Records)

Mau tin d6 dai thay dbi trong CSDL do boi:
o Viéc luu trit nhiéu kiéu mau tin trong mot file
o Kiéu mau tin cho phép d6 dai truong thay d6i
o Kiéu mau tin cho phép lap lai cdc truong
C6 nhiéu k¥ thuat dé thyc hién mau tin d¢ dai thay doi. D¢ minh hoa ta s& xét cdc bicu dién khéc
nhau trén cdc mau tin do dai thay doi c6 dinh dang sau:
Type account_list = record
branch_name: char(20) ;
account_info: array[ 1.. oo ] of record
account_number: char(10);
balance: real;
end;
end
II1.6.2.1 Biéu dién chudi byte ( Byte-String Representation )

Mot cach don gian dé thuc hién cdc mau tin do dai thay déi la gan mot ky hiéu dic bigt End-
of record ( () vao cudi méi record. Khi do, ta co thé luu moz mdu tin nhw mét chudi byte lién
tlep Thay vi sir dung mét ky hiéu dac biét & cu01 cua mdi mau tin, mot phién ban cua biéu dién
chudi byte luu trir d6 dai mau tin & bat diu ciia mdi mau tin.

0 Pemryridge A-102 | 400 | &-201 | 900 | Azl0 | 700 T
1 Found Hill A-301 | 350 N

2 TWianms A-101 | &00 1

3 Downtown | &-211 | 500 | A-222 | 600 1L

4 Redwood 300 | 650 | A-200 | 1200 | 4.255| 950 1
5 Erighton A-111 | 750 N

Bicn didn chudi byte cir ofc mitn i d6 diii thay 98

Biéu dién chuoi byte c6 cac bat loi sau:
- Kho st dung khong gian bi chiém hinh thirc boi mot mau tin bi xo04, di€u nay dan dén mot s
16n cdc manh nho cua luu trir dia bi lang phi.
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- Khong c6 khong gian cho sy phit trién cdc mau tin. Néu mot mau tin do dai thay doi dai ra, n6
phai dugc di chuyén va su di chuyén nay la dat gid néu mau tin bi chot.
Biéu dién ghuéi byte khong thuong dugc sir dung dé thuc hién mau tin d6 dai thay doi, song mot
dang stra doi cia n6é duge goi la cau tric khe-trang ( slotted-page structure ) thuong duoc dung dé t6
chtrc mau tin trong mdt khoi don.

Trong cAu triic slotted-page, c6 mot header & bat diu cia mdi khdi, chira céc thong tin sau:
- S cédc dau vao mau tin ( record entries ) trong header
- Piém cubi khong gian ty do ( End of Free Space ) trong khi
- Mot mang céc dau vao chira vi tri va kich ¢& ctia mbi mau tin
Céc mau tin hién hanh duoc cip phat ké nhau trong kh01 bat dau tir cubi khoi, Khong gian ty do
trong khéi 1a mot vung ké nhau, nim gitta dau vao cudi cling trong mang header va mau tin dau

tién. Khi mot mau tin dugc xen vao, khong gian cdp phat cho né & cudi cua khong gian tu do, va
dau vao tuong Gmg véi né duge thém vao header.

Block header

Size #Hentries

- S I 1 I uE N Free GSpace
location

Néu mot mau tin bi xo4, khong gian bi chiém boi né dugc giai phéng, dau vao tng voi né duoc dit
l1a bi xo04 ( kich c& cua né dugc dat ch'fmg han 1a -1 ). Sau d6, céc mau tin trong khdi trude mau tin
bi xo4 duoc di chuyén sao cho khong gian tu do ciia khdi lai 12 phan nam gitra dau vao cudi cling
ctia mang header va mau tin dau tién. Con tré diém cudi khong gian tu do va cdc con tro tng véi
mAu tin b di chuyén dugc cap nhat. Sy 16n 1én hay nhé di cua méu tin cling sir dung k¥ thuat twong
tu ( trong truong hop khéi con khong gian cho sy 16n 1€n cua mau tin ). C4i gid phai tra cho su di
chuyén khong qua cao vi cdc khéi c6 kich ¢& khong 16n ( thuong 4Kbytes ).

I11.6.2.2 Biéu dién do dai cd dinh

Mot céch khdc dé thuc hién mau tin d6 dai thay d6i mot cach hiéu qua trong mot hé thong
file 1a st dung mét hodc mot vai mau tin do dai c6 dinh dé bicu dién mdt mau tin o dai thay doi.
Hai k¥ thuat thuc hién file ciia cdc mau tin d§ dai thay d6i sir dung mau tin d6 dai c6 dinh la:

1. Khong gian du trir ( reserved space ). Gia thiét ring cac miu tin cé dd dai khdng vuot qua
mot ngudng ( d6 dai toi da ). Ta c6 thé st dung mau tin d§ dai co dinh ( cé do dai toi da ), Phan
khong gian chua dung dén dugc lap day bdi mot ky tu ddc biét: null hoac End-of-record.

2. Contré ( Pointers ). Mau tin d¢ dai thay doi dugc biéu dién bdi mot danh sich cdc mau tin do
dai co dinh, dugc "mdc xich" véi nhau boi céc con tro.

Su bt loi ctia cdu tric con tr¢ la lang phi khong gian trong tat ca cdc mau tin ngoai trir mau tin dau
tién trong danh séach ( mAu tin dau tién can truong branch_name, cac mau tin sau trong danh sich
khong can thiét c6 truong nay! ). Bé giai quyét van dé nay nguoi ta dé nghi phan céc khéi trong file
thanh hai loai:

( Khdi neo ( Anchor block ). chtra chi cac mau tin dau tién trong danh sach

( Khdi tran ( Overflow block ). chira cac mau tin con lai ctia danh sach
Nhu vy, tat cd cdc mau tin trong mot khdi c6 cing do dai, cho du file ¢6 thé chira cidc mau tin
khong cung do dai.
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0
1
2

Fetryridae A-102 400 4201 a00 A210 o0 L
Round Hill A-301 350 1 1 1 1 1
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.7 TO CHOC CAC MOU TIN TRONG FILE

Ta da xét 1am thé ndo dé biéu dién cdc mAu tin trong mot cAu tric file. Mot thé hién ctia mot
quan hé¢ 1a mdt tap hop cac mau tin. Pa cho mot tap hop cadc mau tin, van dé dat ra 1a lam thé nao dé
to chirc chung trong mat file. C6 mot s6 cach to chirc sau:

( T chic file déng ( Heap File Organization ). Trong t6 chtic nay, mot mau tin bat ky c6
thé duoc luu trlt & bat ky noi nao trong file, & d6 c6 khong gian cho n6. Khong ¢ thir ty nao gitra
céc mau tin. Mot file cho mdt quan hé.

( TH chu:c file tudn tu ( Sequential File Organlzatlon ). Trong t6 chirc nay, cic mau tin duoc
Iwru trix thir tu tuan tu, dwa trén gid tri cua khod tim kiém ctia mdi mau tin.

( T6 chuc file bam ( Hashed File Organization ). Trong td chtic nay, c6 mot ham bam dugc
tinh todn trén thudc tinh nao dé ciia mau tin. Két qua cua ham bam xdc dinh mau tin duoc bd tri
trong khéi nao trong file. T6 chiic nay lién hé chit ché véi cau tric chi myc.

( T6 chuc file cum ( Clustering File Organization ). Trong t6 chiic nay, cdc mau tin cia mot
vai quan hé khac nhau c6 thé duoc luu trir trong ciing mét file. Cdc mau tin ¢4 lién hé cta cdc quan
hé khac nhau dugc Iuu trit trén cing mdt khdi sao cho mot hoat dong I/O dem lai cac mau tin ¢
lién hé tir tit ca cdc quan hé.

II1.7.1 T chirc file tuan tu.

Té chirc file tuan ty dugc thiét ké dé xir ly hiéu qua cac mAu tin trong thir ty duge sap dya
trén mot khod tim kiém ( search key ) nao do. Pé cho phép tim lai nhanh chéng cdc mau tin theo
thtr ty khod tim kiém, ta "xich" cdc mau tin lai boi cdc con tro. Con tro trong mdi mau tin trd toi
mau tin ké theo thir ty khod tim kiém. Hon nira, dé t6i uu hod s6 khdi truy xuét trong xir 1y file tuan
tu, ta Iuu trit vat 1y cdc mau tin theo thir ty khod tim kiém hodc gan v&i khod tim kiém nhu c6 thé.

T6 chire file tudn tu cho phép doc cac mau tin theo thir tu duoc sép ma né c6 thé huu dung
cho muc dich trinh bay ciing nhu cho cdc thuat todn xir 1y van tin ( query-processing algorithms ).

Brighton A-21T 750

Drowrntosar &-101 500

Downtown | A-110 g00

Mianus A-215 700
Penyndge | A-102 400
Pemyridge | A-201 200
Pemryridge | A-218 an
Fedwood | A4-222 250
Found Hill | A-301 550
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Kh6 khin gdp phéi ctia t6 chirc nay 1a viéc duy tri thir tw tudn ty vat Iy cla cdc mau tin khi
xay ra cic hoat dong xen, xo4, do cdi gid phai tra cho viéc di chuyén céc mau tin khi xen, x04. Ta c6
thé quan tri van dé xod boi dung day chuyén cdc con tro nhu da trinh bay trudc day. Déi voi xen, ta
c6 thé dp dung cic quy tic sau:

1. Pinh vi miu tin trong file ma né di trudc mau tin duge xen theo tht ty khod tim kiém.

2. Néu c6 mau tin tu do ( khong gian cua mau tin bi xod ) trong ciing khéi, xen mau tin vao khdi
nay. Néu khong, xen mdu tin moi vao mot khéi tran. Trong ca hai trudng hop, diéu chinh céc con
tré sao cho né méc xich cdc mau tin theo thir tu ciia khod tim kiém.
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Brighton A-21T 750
Lowntown | A-101 500
Cowntown | A-110 600

Ilianus A-215 700
Penyridge | A-102 400
Pemryridge | A-201 200
Penyridge | A-218 700
Redwood | A-222 850
Found Hill | A-301 550
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I11.7.2 T8 chirc file cum.

Nhiéu hé CSDL quan h¢, mdi quan h¢ duoc Iuu trit trong mat file sao cho c6 thé loi dung
duogc toan bd nhitng cdi ma hé thdng file cia diéu hanh cung cip. Thong thudng, cic bd ctia mot
quan h¢ duogc biéu dién nhu cdc mau tin d dai cb dinh. Nhu vay cdc quan hé cé thé 4nh xa vao mot
cAu tric file. Su thuc hién don gian d6 ctia mot hé CSDL quan hé rat phit hop véi cdc hé CSDL
duoc thiét ke cho cic mdy tinh cd nhan. Trong cac hé thong do, kich cd cua CSDL nho. Hon nira,
trong mot s6 mdy tinh cd nhdn, chu yéu kich c& tong thé ma ddi tuong ddi v6i hé CSDL 1a nho.
Mot cau triic file don gian 1am suy giam lwong ma can thiét dé thyc thi hé thong.

Céch tiép can don gian nay, dé thuc hién CSDL quan h¢, khong con phu hop khi kich ¢ cua
CSDL tang l1én. Ta s& thiy nhing diém loi vé mat hiéu nang tir viéc gan mot cach thén trong cic
méiu tin voi cdc khdi, va tir viée t6 chue ki ludng chinh ban than cic khdi. Nhu vay, ¢6 vé nhu 1a
mot cAu tric file phtic tap hon lai ¢6 1oi hon, ngay ca trong trudng hop ta giit nguyén chién luoc luu
trit mdi quan hé trong mot file riéng biét.

Tuy nhién, nhiéu hé¢ CSDL quy m6 16n khoéng nho cdy truc tiép vao hé diéu hanh nén dé
quan tri file. Thay vao d6, mot file hé diéu hanh duoc cap phdt cho hé CSDL. Tat ca cdc quan hé
duoc luu trir trong mot file nay, va su quan tri file nay thude vé hé CSDL. bé théy nhiing diém loi
cua viéc luu trix nhiu quan h¢ trong cung mat file, ta xét vén tin SQL sau:

SELECT account_number, customer_number, customer_treet, customer_city
FROM depositor, customer
WHERE depositor.customer_name = customer.customername;

CAu vén tin nay tinh mot phép ndi ciia cdc quan hé depositor va customer. Nhu vay, dbi voi
mdi bo cua depositor, hé thdng phai tim bd cua customer ¢6 cung gia tri customer_name. Mot cdch
ly nweong la viec tim kiém cdc mau tin nay nha sw tro' gilip cua chi myc. Bo qua viéc tim kiém cac
mau tin nhu thé nao, ta chd y vao viéc truyen tur dia vao b nho. Trong truong hop xau nhat, mdi
mau tin 6 trong mot khdi khéc nhau, diéu “nay budc ta phai doc mot khdi cho mét mau tin dugc yéu
cAu béi cAu vén tin. Ta sé trinh bay mot ciu tric file duoc thiét ké dé thyc hién hi¢u qua céc ciu van
tin li€én quan dén depositor  customer. Cdc b depositor doi véi méi customer_name dwoc lew triv
gan bé customer cé cing customer_name. Cdu triic nay tron cdc bg cia hai quan hé véi nhau,
nhung cho phép xur 1y hiéu qua phép nbi. Khi mot bo cua ciia quan hé customer duge doc, toan bo
khéi chira bo nay duge doc tir dia vao trong bo nhé chinh. Do cdc bd twong tmg cta depositor duoc
Iuu trit trén dia gén bd customer, khdi chua bo customer chtra cic bd cua quan hé depositor can cho
xtr Iy cau vén tin. Néu mot customer c6 nhiéu account dén noi cdc mau tin depositor khong lap day
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trong mot khoi, cdc mau tin con lai xuat hién trong khoi ke can. Cau trdc file nay, dugc goi 1a gom
cum ( clustering ), cho phép ta doc nhi€u mau tin dugc yéu cau chi sir dung mét doc khodi, nhu vay
ta c6 thé xu 1y cau van tin dac bi¢t nay hi¢u qua hon.

customer natme custormer  street customer  city
Hays Ilain Broolklyn
Turner Futnatm Starnford

Quctrr A& crstorner

Hays Ilain Brooklvn Hags Ilain Brooklyn
Hays A-102 Hays A-102

Hays A-220 Heagrs A-220

Hays &-503 Hays &-503

Turner | Putnarn | Stamford  [# | Turner Putnam | Stamford
Turner | A-305 Turner A-305

Cine triac file ciomn vwoi dity chiyén Cétas trisc file cion

car tnd

Tuy nhién, cAu tric gom cum trén lai to ra khong c6 loi bang t6 chirc luu mdi quan hé trong
mot file riéng, doi véi mot sO cau van tin, chang han:
SELECT *
FROM customer
Viée xdc dinh khi nao thi gom cum thuong phu thuge vao kicu cau van tin ma nguoi thiét ké
CSDL nghi rang n6 xay ra thuong xuyén nhat. Su dung than trong gom cum c6 thé cai thién hiéu
nang dang ké trong viéc xur 1y cau van tin.

.8 LOU TRO TO UICIN DO LICU.

Mot h¢ CSDL can thiét duy tri di liu vé cdc quan h¢, nhu so d6 cta cdc quan hé. Thong tin
nay dupc goi la ty dién dir liéu ( data dictionary ) hay muc luc hé thong (system catalog ). Trong
cdc kiéu thong tin ma hé thong phdi luu triv la:

e (C4c tén cua cdc quan hé

e Céc tén cua cdc thudc tinh cia mdi quan hé

e (Cdc mién ( gid tri ) va cdc do dai cia cdc thudc tinh

e (C4c tén cua cdc View duoc dinh nghia trén CSDL va dinh nghia cua cac view nay
e (C4c rang budc toan ven

Nhiéu hé théng con luu trit cdc thong tin lién quan dén nguoi sir dung hé thong:
e Tén ctua nguoi st dung dugc phép

e gidi trinh thong tin vé nguoi sir dung

Cic dit liéu thong ké va md ta vé cdc quan hé c6 thé ciing duoc luu tri:

e S bo trong mdi quan hé

e  Phuong phép luu trit duoc st dung cho mdi quan hé ( cum hay khong )

Céc thong tin vé mdi chi myc trén mdi quan hé ciing cin dwoc luu trit :

e Tén cua chi muc

e Tén cta quan hé¢ dugc chi muc

e C4c thudc tinh trén n6 chi muc dugc dinh nghia

e Kiéu cua chi muc dugce tao
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Toan bo céc thong tin nay trong thyuc té bao ham mot CSDL nho. Mot s6 hé CSDL sir dung nhirng
cau tric dir liéu va ma muc F‘h’ch dac biét dé luu trir cég thong tin nay. N6i chungﬁ, Iwu trir dir liéu vé
CSDL trong chinh CSDL van dugc uu chudng hon. Bang cach s dung CSDL d¢€ luu trir dir liéu hé
thong, ta don gian hod cau tric tong thé cua hé thong va cho phép sir dung déy du sirc manh cua
CSDL trong viéc truy xuat nhanh dén dir li¢u h¢ thong.

Su chon lya chinh xdc bicu dién dif liéu hé théng sir dung cdc quan hé nhur thé nao 1a do nguoi thiét
ké hé thong quyét dinh. Nhu mdt vi du, ta dé nghi su bi€u dién sau:

System_catalog_schema = ( relation_name, number_of_attributes )

Attribute_schema = ( attribute_name, relation_name, domain_type, position, length)

User_schema = ( user_name, encrypted_password, group )

Index_schema = ( index_name, relation_name, index_type, index_attributes )

View_schema = ( view_name, definition )

.9 CHIMIC

II1.9.1 Chi muyc duoc sép.
I11.9.2 File chi myc B+-cay
II1.9.3 File chi myc B-cay

II1.9.4  Dinh nghia chi muc trong SQL

Ta xét hoat dong tim sach trong mot thu vién. Vi du ta mudn tim mot cudn séch cua mot tac
gia nio d6. Pau tién ta tra trong muyc lyc tdc gia, mot tim thé trong muc luc nay s& chi cho ta biét c6
thé tim thdy cudn sich d6 & dau. Cic thé trong mot muyc luc dugce thu vién sép xép thir tu theo van
chit cdi , nhu vy gidp ta c6 thé tim dén thé can tim nhanh chong khong can phai duyét qua tat ca
céc thé. Ch1 muc ctiia mot file trong cdc cong viéc hé thong rat gidng véi mot muc luc trong mot thu
vién. Tuy nhién, chi muc dugc lam nhu muc lyc dugc mo ta nhu trén, trong thuc té, s& qud 16n dé
duoc quan 1y mot cach hiéu qua. Thay vao d6, ngudi ta st dung cic ki thuat chi myc tinh té hon.
C6 hai kiéu chi myc:

e Chi muc duoc sép ( Ordered indices ). duoc dua trén mot thir tu sép Xép theo cdc gié tri

e Chi muc bam ( Hash indices ). dwoc dwa trén cdc gia tri dwoe phan phdi déu qua céc
bucket. Bucket ma mot gid tri dugc gén véi nd dugce xdc dinh bdi mot ham, dugc goi 1a ham bam (
hash function )

Dbi v6i ca hai kiéu nay, ta s& néu ra mot vai ki thuat, dang luu y 1a khong k§y thuat nao 1a tt nhat.
Moi k§ thuat phit hop véi cdc ing dung CSDL riéng biét. Mdi k¥ thuat phai dugc danh gid trén co
s& clia cdc nhén t6 sau:

. Kleu truy xuat: Cac kiéu truy xuit dwogc hd tro hiéu qua. Cac kiéu nay bao ham ca tim
kiém mAu tin voi mot gid tri thudc tinh cu thé hodc tim cdc mau tin véi gid tri thudc tinh nam trong
mot khoang xac dinh.

e Thoi gian truy xuét: Thoi gian dé tim kiém mot hang muc dit liéu hay mot tap cdc hang muc.

e Thoi gian xen: Thoi gian dé xen mt hang muc dir liéu méi. gia tri nay bao ham thoi gian
deé tim vi tri xen thich hop va thoi gian cdp nhat cau tric chi muc.

e Thoi gian xo04: Thoi gian dé xoa m¢t hang muc dir liu. gia tri nay bao ham thoi gian tim
kiém hang muyc can xo04, thoi gian cip nhat cau tric chi muc.

e Tong phi ton khong gian: Khong gian phu bi chiém bdi mot cau tric chi myc.

52



www.nhipsongcongnghe.net

Mot file thuong di kém véi mot vai chi muyc. Thudc tinh hodc tdp hop cdc thudc tinh duge ding dé
tim kiém mau tin trong mot file duoc goi 1a khod tim kiém. Chd ¥ rang dinh nghia nay khic véi
dinh nghia khod so cap ( primary key ), khod dy tuyén (candidate key ), va siéu khod ( superkey
). Nhu vay, néu c6 mot vai chi muc trén mot file, c6 mot vai khoa tim kiém tuong Ung.

I11.9.1 Chi muc dudc sap.

Mot chi muc luu trit cdc gid tri khod tim kiém trong thir tu dugc sép, va két hop véi mdi
khod tim kiém, cdc mau tin chtra khod tim kiém nay. Cdc mau tin trong file dugc chi muc c6 thé
chinh n6 ciling dugc sép. Mot file co thé c6 mot vai chi muc trén nhitng khod tim kiém khéc nhau.
Néu file chtra cdc mau tin dugc sap tuan ty, chi myc trén khod tim kiém xéc dinh thir ty nay cua file
dugc goi chi muc so cép ( primary index ). Cac chi muc so cip ciing duge goi la chi myc cum
( clustering index ). Khod tim kiém ctia chi myc so cip thuong 1a khod so cip ( khod chinh ). Céc
chi muc, khoa tim kiém cua né xéc dinh mot thar ty khdc véi thi tu cua file, dugce goi 1a cdc chi muc
tht cép (secondary indices ) hay cdc chi muc khong cum ( nonclustering indices ).

BErighton A-21T 750 -
Downtown | A-101 500
Downtown | A-110 a0

Miatz A-215 00
Pemryridge A-102 400
Penyndge A-201 a00
Penyndge A-21E 700
Redwood A-233 850
Found Hill | A-301 550

‘lele (e (o lele]"
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File tuitn i cic mdss 5 accotint

11.9.1.1 Chi muc so cép.

Trong phan nay, ta gia thiét rang tit ca cic file dugc sap thtr tu tudn tu trén mot khod tim
kiém nao d6. Céc file nhu vay, voi mot chi myc so cip trén khod tim kiém nay, duoc goi Ia file tudn
tu chi myc (index-sequential files ). Ching biéu dién mot trong cic Y d6 xua nhat duoc ding trong
h¢ CSDL. Chung dugc thiét ké cho cic tmg dung doi héi ca xir 1y tuan ty toan bo file 1an truy xut
ngau nhién dén mot mau tin.

I11.9.1.1.1 Chi muc dac va chi muc thua ( Dense and Sparse Indices )

C6 hai loai chi muc duoc sép:

e  Chi muc dic. Mi méu tin chi muc ( diu vao chi muc/ index entry ) xuat hién d6i voi mdi
gid tri khod tim kiém trong file. mau tin chi muyc chira gi4 tri khod tim kiém va mot con tro t6i mau
tin dit liéu dau tién véi gid tri khod tim kiém dé.

e Chi muc thua. Mot mau tin chi muc duoc tao ra chi véi mot sb gia tri. Cling nhu véi chi muc
dic, mdi mau tin chi muc chira mot gid tri khod tim kiém va mot con tré tGi mau tin dit liéu dau
tién voi gid tri khod tim kiém nay. D¢ dinh vi mot mau tin, ta tim dau vao chi muc véi gid tri khod
tim kiém 16n nhat trong cic gid tri khod tim kiém nho hon hoic bfmg gid tri khod tim kiém dang
tim. Ta bat dau tir mau tin dugc tro to1 boi dau vao chi muc, va 1an theo cic con tro trong file (dit
liéu) dén tan khi tim thdy mau tin mong mudn.
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Vi du: Gia sir ta tim céc kiém mdu tin d6i v6i chi nhanh Perryridge, st dung chi muyc déc.
Pau tién, tim Perryridge trong chi myc ( tim nhi phén!), di theo con tr6 tuong Ung dén mau tin dir
liéu ( voi Branch_name = Perryridge ) dau tién, xur 1y méu tin nay, sau d6 di theo con tro6 trong mau
tin ny dé dinh vi mau tin ké trong thir ty khod tim kiém, xt Iy mau tin ndy, tiép tuc nhu vy dén tin
khi dat t6i mau tin ¢6 Branch_name khac v&i Perryridge.

bbi véi chi muc thua, dAu tién tim trong chi muc, dau vao co Branch_name 16n nhét trong
cdc dau vao c6 Branch_name nho hon hoic bang Perryridge, ta tim dugc dau vao voi Mianus, 1an
theo con trd twong tng dén mau tin dit lidu, di theo con tré trong mau tin Mianus dé dinh vi mau tin
ké trong thir ty khod tim kiém va ctr nhu vay dén tan khi dat toi mau tin dir liéu Perryridge dau tién,
sau d6 xtr 1y bat dau tir diém nay.

Chi muyc dac cho phép tim kiém mAu tin nhanh hon chi muc thua, song chi muc thua lai doi
hoi it khong gian hon chi myc ddc. Hon nita, chi muc thua yéu ciu mét ton phi duy tri nho hon ddi
véi cdc hoat dong xen, x04.

Nguoi thiét ké hé thong phai cin nhéc su can dbi gita thoi truy Xuét va ton phi khong gian.
Mot thoa hiép t6t 12 c6 mot chi ‘muc thua voi mot dau vao chi muc cho mdi khdi, vi nhu vay cai gid
noi troi trong xur Iy mot yéu cAu CSDL 1a thoi gian mang mot khéi tir dia vio bd nhé chinh. Mdi
khi mot khdi duge mang vao, thoi gian quét toan bo kh01 1a khong ddng ké. Sir dung chi muc thua,
ta tim kh01 chtra mau tin can tim. Nhu vAy, trir phi mau tin nam trén khoi tran, ta tdi thiéu hod dugc
truy xuat khoi, trong khi giit dwoc kich ¢& ciia chi muyc nhé nhu ¢6 thé.

I11.9.1.1.2 Chi muc nhiéu mirc

Chi muc c6 thé rat 16n, ngay ca khi st dung chi muyc thua, va khong thé chira du trong bo
nhd mot 1an. Tim kiém dau vao chi muyc déi voi cac chi muc nhu vay doi héi phai doc vai khoi dia.
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Tim kiém nhi phéan c6 thé dugc sir dung dé tim mot dau vao trén file chi muc, song van phai truy
Xudt khoang (logB( kh01 v6i B 12 s6 khdi dia chira chi muc. Néu B 16n, thoi gian truy xut nay 1a
déng ké! Hon nita néu su dung céc khéi tran, tim kiém nhi phén khong str dung dugc va nhu vay
viéc tim kiém phai 1am tudn ty. N6 doi hoi truy xuét 1én dén B khéi!!

Dé giai quyét van dé nay, Ta xem file chi myc nhu mét file tudn ty va xay dung chi muc
thwa cho né. Pé tim dau vao chi muc, ta tim kiém nhi phan trén chi muc "ngoai" dé dugc mau tin c6
khod tim kiém 16n nhat trong cac mau tin ¢6 khod tim kiém nh6 hon hodc bang khod mudn tim. Con
tro twong Gmg tro toi kh01 cua chi myc "trong". Trong khéi nay, tim kiém méu tin ¢6 khod tim kiém
lon nhét trong cdc mau tin cé khoa tim klem nho hon hoic bang khod mudn tim, truéng con tro cua
mAu tin nay tro dén khoi chira mau tin can tim. Vi chi muc ngoai nhd, ¢6 thé nam sin trong b nhé
chinh, nén mot lan tim kiém chi can mot truy xuét khdi chi muc. Ta cé thé lap lai qud trinh xay
dung trén nhiéu 1an khi can thiét. Chi myc voi khong it hon hai mtc dugc goi 1a chi muc nhiéu
mirc. V&i chi myc nhiéu mirc, viéc tim kiém mdu tin doi hoi truy xuat khéi it hon dang ké so véi
tim kiém nhi phan.

. - . -
."'-- .-\-._
. [ I B ]
Index block 0

L.
auder index e se s
Index bioek 1

irrrer inelex

I11.9.1.1.3 Cap nhat chi muc

M&éi khi xen hodc xod mot mau tin, bt budc phai cap nhat cac chi muc kem vai file chira
mAu tin nay. Dudi day, ta md ta cdc thuat todn cip nhat cho cdc chi muc mot mic
e Xoa. Pé xo4 mdt miu tin, dau tién phai tim mau tin mudn xo4. Néu mau tin bi xod 12 mau
tin dau tién trong day chuyén cdc mau tin duoc xdc dinh boi con tr6 cua dau vao chi myc trong qua
trinh tim kiém, c¢6 hai trudng hop phai xét: néu mau tin bi x04 12 mau tin duy nhat trong day
chuyén, ta xod dau vao trong chi muc tuong ung, neu khong, ta thay thé khod tim kiém trong dau
vao chi muc boi khod tim kiém ctia mau tin ké sau mau tin bi xod trong day chuyen con tro boi dia
chi mau tin k& sau d6. Trong truong hop khdc, viéc x0d mau tin khong din dén viéc diéu chinh chi
muc.
e Xen. Trudec tién, tim kiém dya trén khoa tim kiém ciia méu tin dwge xen. Néu 12 chi muc
didc va gid tri khod tim kiém khong xuét hién trong chi muc, xen gi tri khod nay va con tré téi mau
tin vao chi muc. Néu 1a chi muc thua va luu ddu vao cho mdi khéi, khong can thiét phai thay doi trir
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phi khoi méi dugce tao ra. Trong truong hop dod, gid tri khod tim kiém dau tién trong khoi méi dugc
xen vao chi muc.

Gia thuat xen va xod doi vdi chi muc nhiéu muc 1la mot mé rong don gidn cua cdc gia thuat vira
duoc mo ta.

11.9.1.2 Chi muc thd cép.

Chi muc thir cip trén mot khod du tuyén gidng nhu chi muc so cip dic ngoai trir cdc mau tin
duoc tré dén boi cdc gid tri lién tiép trong chi muc khong dugc luu triv tun tu. N6i chung, chi muc
thr cip c6 thé duoc cu tric khic v6i chi muc so cip. Néu khod tim kiém caa chi muc so cip khong
12 khod du tuyén, chi myc chi can tré6 dén mu tin dau tién voi mot gia tri khod tim kiém riéng 1a du
( céc mau tin khéc cung gia tri khod nay cé thé tim lai dugc nho quét tuan ty file ).

Néu khod tim kiém cua mét chi muc thu cép khong 1a khod du tuyén, viéc trd téi mau tin
dﬁu tién v6i gid tri khod tim kiém riéng khong du, do cdc méu tin trong file khong con duoc sdp
tuan ty theo khod tim kiém cua chi muc thir cap, ching c6 the nam & bat ky vi tri nao trong file. Boi
vay, chi myc thi cap phai chira tat ca cdc co trd téi mdi mau tin. Ta c6 thé su dung muc phu gian
tiép dé thuc hién chi muc thir cAp trén cdc khoa tim kiém khong 12 khod dy tuyén. Cac con trd trong
chi muc thir cip nhu vay khéng truc tiép tré t6i mau tin ma tro t6i mot bucket chtra céc con tro téi
file.
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Chi muc so cap phai 12 dic, véi mot dau vao chi myc cho mdi méu tin. Chi muc thir cap cai
thién hiéu nang cdc van tin sir dung khod tim kiém khong la khoéa cua chi myc so cap, tuy nhién n6
lai dem lai mot ton phi stra d6i CSDL déng ke Vige quyet dinh cdc chi muc thir cAp nao 12 can thiét
dura trén ddnh gid cua nha thiét ké CSDL vé tan xuét van tin va sira doi.

II1.9.2 File chi muc B+-cay ( B+-Tree Index file )

T6 chirc file chi myc tudn tu ¢c6 mot nhuge diém chinh 1 1am giam hiéu ning khi file 16n
1én. Dé khic phuc nhuoc diém d6 doi hoi phai to chuc lai file. Cau triic chi muc B+-cdy 12 ciu tric
duogc sir dung rong rdi nhét trong cdc cdu tric dam bao dugc tinh hiéu qua cia ching bét chép cic
hoat dong xen, xod. Chi muc B+-ciy 1a mot dang céy cén bang ( moi dudng din tir gbc dén 14 c6
cung do dai). MGéi niit khong 12 14 ¢6 s6 con ndm {trong khoang gitra (m/2( va m, trong d6 m la mot
s6 ¢b dinh dugc goi 1a bac ciia B+-cdy. Ta thiy rang cau tric B+-céy cung doi hoi mot tén phi hiéu
nang trén xen va xod cting nhu trén khong gian. Tuy nhién, t6n phi nay 1a chdp nhan duoc ngay ca
d6i véi céc file c6 tan suat sira doi cao.
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11.9.2.1 Cau truc cua B+-cay

Mot chi muc B+-cay 1a mot chi muc nhiéu muec, nhung c6 cAu tric khdc véi file tuan tu chi
muc nhiéu muc ( multilevel index-sequential ). Mot ntit ti€u biéu cua B+-cay chira dén n-1 gid tri
khoa tim kiém. K1, K2, ..., Kn-1, va n con trd P1, P2, ..., Pn, cdc gid tri khod trong nit duogc sép thur
tu:1<j(Ki<Kj.

P1 K1 P2 K2 C Pn-1 Kn-1 Pn

Trudc tién, ta xét ciu trdc cua ndt 14. Doi voii=1, 2, ..., n-1, con trd Pi trd t6i hoac mau tin v&i gia
tri khod Ki hodc tdi mot bucket cac con tré ma mdi mot trong ching trd td1 mot mau tin voi

gid tri khod Ki. Ciu triic bucket chi duoc sir dung trong cic truong hop: hodc khoa tim kiém khong
12 khod so cip hoic file khong duoc sip theo khod tim kiém. Con tro Pn duoc diing vao muc dich
dic biét: Pn duoc diing dé méc xich céc niit 14 lai theo thr ty khod tim kiém, diéu nay cho phép xir
ly tuan ty file hidu qua. Bay gio ta xem cdc gia tri khod tim kiém dugc gin v6i mot nit 14 nhu thé
nao. M&i nit nit 14 c6 thé chira dén n-1 gid tri. Khoang gid trj ma mdi nit 14 chira 1a khong chdng
chéo. Nhu vay, néu Li va Lj 1a hai nit 14 v6i i < j thi mdi gid tri khod trong ndt Li nho hon moi gid
tri khod trong Lj . Néu chi muc B+-cdy 1a dic, mdi gid tri khod tim kiém phai xuét hién trong mot
nit 14 nao do.

C4c nut khong 1a 14 cua mot B+-cdy tao ra mot chi muc nhiéu mirc trén cdc nit 14. CAu tric cta cdc
nit khong 12 14 trong tw nhu cdu tric nit 14 ngoai trir tat ca cdc con tré déu trd dén cic nit cia cdy.
Céc niit khong 12 14 ¢6 thé chira dén m con tro va phai chira khong it hon (m/2( con tro ngoai trir niit
gbc. Niit gbe duge phép chira it nhat 2 con tré. S6 con tro trong mot nit duge goi 12 s6 nan ( fanout
) cua nut.

Con tro Pi cia mot niit khong 12 14 ( chtra p con tro, 1 <i < p ) tré dén mot cdy con chira céc
gid tri khod tim kiém nho hon Ki va 16n hon hodc bang Ki-1. Con tré P1 tré dén ciy con chira céc
gid tri khod tim kiém nho hon K1. Con tré Pp tro tdi cdy con chira cdc khod tim kiém 16n hon Kp-
1.

111.9.2.2 Cac van tin trén B+-cay

Ta xét xur ly van tin str dung B+- -cdy nhu the nao ? Gia sir ta mudn tin tit ca cic mau tin voi
gid tri kho4 tim kiém k. Dau tién, ta kiém tra niit gdc, tim gia tri khod tim kiém nho nhat 16n hon k,
gia str gid tri khod d6 12 Ki. i theo con tro Pi dé di t6i mot nit khdac. Néu nidt c¢6p con tro vak
> Kp-1, di theo con tro Pp. Dén mot niit ti, 13p lai qua trinh tim kiém gi4 tri khod tim kiém nho
nhit 16n hon k va theo con tré twong tmg dé di toi mot ndt khdc va tiép tuc nhu vay dén khi dat téi
mot nit 14. Con trd twong tng trong nit 14 hudng ta téi mAau tin/bucket mong mudn. S6 khdi truy
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xuat khong vuot qud , trong d6 K 1a s6 gid tri khod tim kiém trong B+-cy, m 12 bac cua
cay.

111.9.2.3 Cap nhat trén B+-cay

Xen vao. Sir dung cung ky thuit nhu tim kiém, ta tim nit 14 trong d6 gia tri khoa tim kiém can
xen s& xuAt hién. Néu khod tim kiém d3 xuét hién roi trong nut 14, xen mau tin vao trong file, thém
con tré toi mau tin vao trong bucket twrong tng. Néu khoa tim kiém chua hién dién trong nut 14, ta
xen mau tin vao trong file rdi xen gid tri khod tim kiém vao trong nit 14 & vi trf ding ( bao ton tinh
thir tu), tao mot bucket mdi véi con trd twong Ung. Néu nit 14 khong con chd cho gid tri khod moéi,
Moét khdi méi duoc yéu cau tr hé diéu hanh, céc gid tri khod trong nut 14 dugc tich mot nira cho nuit
moi, gid tri khod méi duge xen vao vi tri ding ctia né vao mot trong hai khéi nay. Diéu nay kéo
theo vi¢éc xen gia tri khod dau khdi méi va con trd téi khdi méi vao nit cha. Viée xen cap gia tri
khod va con tr6 vao nut cha nay lai c6 thé dan dén viéc tach niit ra lam hai. Qua trinh nay c6 thé dan
dén tan ndt gbc. Trong trudng hop nit goc bi tdch 1am hai, mot ndt gbc méi duoc tao ra va hai con
ctia né 1 hai niit dwoc tach ra tir niit gdc cii, chidu cao ciy tang 1én mot.

Procedure Insert( value V, pointer P)
Tim ntit 14 L s& chua gid tri V
Insert_entry( L, V, P)
end procedure
Procedure Insert_entry( node L, value V, pointer P ')
If (L c6 khong gian cho ( V, P) then
Xen (V,P)vaoL
else begin /*tach L */
Tao nit L'
If ( L 1andt 14 ) then begin
V'la gid tri sao cho (m/2( gid tri trong céc gid tri L.K1, L.K2, ..., LLKm-1, V nho hon V'
n 12 chi s6 nhé nhéit sao cho L.Kn ( V'
Di chuyén L.Pn, LKn, ..., L.Pm-1, L.Kn-1 sang L'
If(V<V')then xen (V,P)vaotrong L else xen (P, V) vao trong L'
end else begin
V'1a gi4 tri sao cho (m/2( gid tri trong céc gid tri L.K1, L.K2, ..., L.Km-1, V 16n hon hogc bang V'
n 12 chi s6 nhé nhéit sao cho L.Kn ( V'
Thém Nil, L.Kn, L.Pn+1, L.Kn+1, ..., L.Pm-1, L. Km-1, L.Pm vao L'
Xoa L.Kn, L.Pn+1, L. Kn+1, ..., L.Pm-1, L.Km-1, L.Pm khoi L
If (V< V'")then xen (P, V) vao trong L else xen (P, V) vao trong L'
xoda ( Nil, V') khoi L'
end
If ( L khong 1a nut géc ) then Insert_entry( parent(L), V', L")
else begin
Tao ra nit méi R véi cdc niit con 1a L va L' voi gid tri duy nhat trong né 1a V'
Tao R 1a gbc cua ciy
end
If (L) 12 mot niit 14 then begin
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dat L'"Pm =L.Pm
datLPm=L
end
end
end procedure

Xoa. Sir dung ky thuit tim kiém tim mau tin cin xo4, xoa né khéi file, xoa gia tri khod tim
kiém khoi nit 14 trong B+-cdy néu khong c6 bucket két hop véi gia tri khod tim kiém hoidc bucket
tré nén r5ng sau khi xod con tro twong trng trong nd. Viéc xod mdt gia tri khod khéi mot nit cua
B+-cly ¢6 thé dan dén ndt 14 trd nén rdng, phai tra lai, tir &6 nit cha ciia né cé thé c¢6 sd con nho
hon ngudng cho phép, trong trudong hop d6 hodc phai chuyén mot con trr nut anh em cua nut cha do
sang nut cha néu diéu dé c6 thé ( ndt anh em cua nut cha nay con s6 con ( (m/2(sau khi Chuyen di
mot con ). Néu khong, phai gom nut cha nay voi mot nit anh em cua no, diéu nay dan téi xod mot
nut trong khoi cay, roi xoa khoi nit cha cia n6 mot hang, ... qua trinh nay c6 thé din dén tan goc.
Trong truong hop nut gbc chi con mot con sau xo4, ciy phai thay niit gdc cii boi niit con ctia né, niit
gdc cii phai tra lai cho hé thng, chiéu cao ciy giam di mot.

Procedure delete( value V, pointer P )
Tim nitlachta (V, P)
delete_entry( L, V, P)
end procedure
Procedure delete_entry( node L, value V, pointer P )
x0d (V, P)khdi L
If (L 1a nit géc and L chi con lai mot con ) then
Lay con cta L 1am niit gbc méi ctia cy, xod L
else If (L c6 qud it gid tri/ con trd ) then begin
L' 12 anh em ké trdi hodc phai ctia L
V'la gid tri ¢ gira hai con tré L, L' ( trong nut parent( L ) )
If ( cdc dau vao cta L va L' ¢6 thé 14p day trong mot khdi ) then begin
If (L 1a nut trude cua L' ) then wsap_variables( L, L")
If (L khong 12 14 ) then nbi V' va tit ca con tro, gid tri trong L véi L'
else begin ndi tit ca cdc cap (K, P) trong L véi L'; L'.Pp=L.Pp end
delete_entry( parent(L), V', L ); xod nut L
end
else begin
If (L' 1a nut trude cua L ) then begin
If (L khong 1a nat 14 ) then begin
p 12 chi s6 sao cho L'.Pp 12 con tré cudi trong L'
xo0d ( L".Kp-1, L'.Pp ) khoi L
xen ( L'.Pp, V') nhu phén tir ddu tién trong L ( right_shift tit ca cdc phan tir cia L)
thay thé V' trong parent(L) bai L'.Kp-1
end else begin
p 12 chi s6 sao cho L'.Pp 12 con tré cudi trong L'
xod (L'.Pp, L' Kp ) khoi L
xen (L'.Pp,L'Kp ) nhu phan tir dau tién trong L ( right_shift tit ca cdc phan tir cia L)
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thay thé V' trong parent(L) bai L'.Kp
end
end < d6i xtng véi truong hop then >
end
end procedure

111.9.2.4 T6 chic file B+-cay

Trong t6 chuc file B+-cdy, cdc nit 14 cua cay luu trir cdc mau tin, thay cho cdc con trd t6i
file. Vi mau tin thuong 16n hon con tro, s toi da céc mau tin duoc luu trir_trong mot khdi 14 it hon
s6 con tro trong mot nit khong 14. Cdc nit 14 van duoc yéu cau duoc 1ap day it nhat 12 mot nua.

Xen va xod trong to chuc file B+-cdy tuong ty nhu trong chi muc B+-ciy.

Khi B+-cay duoc sir dung dé to chire file, viée st dung khong gian 1a dic biét quan trong, vi
khong gian bi chiém boi méu tin 1a 16n hon nhiéu so v6i khong gian bj chiém béi ( khod,con tro ).
Ta c6 thé cai tién sy sir sung khong gian trong B+-cay bang cdch bao ham nhiéu nit anh em hon khi
tai phan phéi trong khi tich va tron. Khi xen, néu mot nit 12 day, ta thir phan phdi lai mot s6 dau
vao dén mot trong cic nit ké dé tao khong gian cho dau vao moi. Néu viéc thir nay that bai, ta moi
thuc hién tach nut va phan chia cac dau vao gilta mot trong c4c nut ké va hai nt nhan duoc do tach
nit. Khi xo4, néu ndt chira it hon (2m/3( dau vao, ta thir muon mot dau vao tir mot trong hai nit anh
em ké&. Néu cé hai déu c6 ding (2m/3( mau tin, ta phan phdi lai cdc ddu vao ciia niit cho hai nut anh
em ké va xod nit thtr 3. Néu k nit duoc sir dung trong tdi phan phdi (k-1 ndt anh em ), m01 nut
dam béo chira it nhat ((k-1)m/k( dau vao. Tuy nhién, cdi gia phai tra cho cip nhat ctia cich tiép can
nay s€ cao hon.

II1.9.3 File chi muc B-cay ( B-Tree Index Files )

Chi muc B-cAy tuong tu nhu chi muc B+-cdy. Su khac biét 1a & chd B-ciy loai bo luu trit du
thira cdc gid tri khod tim kiém. Trong B-cdy, cdc gid tri khod chi xuat hién mot 1an. Do cdc khod tim
kiém xuét hién trong céc nit khong 13 14 khong xuat hién & bat ky noi nao khdc nita trong B-ciy, ta
phai thém mot truong con tré cho mdi khod tim kiém trong cdc nit khong 1 14. Con tré thém vao
nay troé t6i hodc mau tin trong file hodc bucket twong Gmg.

Mot niit 14 B-cdy tong quét c6 dang:

Mot nit khong 1a 14 ¢6 dang:

Fi | B1 | K1 | P2 | B2 | K2 Poi| Bo | Epi | Pu

Céc con tré Pi 1a cac con tro cay va dugc dung nhu trong B+-cay. Cac con tré Bi trong cac
nidt khéng 12 14 13 cdc con tré mau tin hodc con tré bucket. R rang 1a sé gid tri khod trong nit
khong 14 nho hon sé gid tri trong nit 1. S6 nit dwoc truy xudt trong qud trinh tim kiém trong mot
B-cay phu thudc noi khod tim kiém duoc dinh vi.

Xod trong mét B-cy phirc tap hon trong mot B+-cay. Xod mot dAu vao xut hién & mot nit
khong 12 14 kéo theo viéc tuyén chon mot gid tri thich hop trong cdy con cua nit chira dau vao bi
x04. Néu khod Ki bi xo4, khod nho nhét trong cdy con dugc tré bdi Pi+1 phai dugc di chuyen Vao vi
tri ctia Ki. Néu nut 14 con lai qud it dau vao, can thiét cdc hoat dong bo xung.

II1.9.4 Pinh nghia chi muc trong SQL
Mot chi myc dugc tao ra bdi Iénh CREATE INDEX véi cd phéap
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CREATE INDEX < index-name > ON < relation_name > ( < attribute-list > )
gttribu}e-list la danh sach cac thgc}c tinh cua quan 7hé duoc dung 1am khod tim kiém cho chi
muc. Néu muodn khai bdo 1a khoa tim ki€ém la khod du tuyén, thém vao tir khod UNIQUE:
CREATE UNIQUE INDEX < index-name > ON < relation_name > ( < attribute-
list >)
attribute-list phai tao thanh mot khoa du tuyén, néu khong s& c6 mot thong béo 15i.
Bo6 di mét chi muc str dung Iénh DROP:
DROP INDEX < index-name >

.10 BOM

II1.10.1 Bam tinh ( Static Hashing )

Bét loi cua to chuce file tudn tu 12 ta phai truy xuit mot cu tric chi muc dé dinh vi dir liéu,
hodc phai str dung tim kiém nhi phan, va két qua 1a c6 nhiéu hoat dong I/O. T chirc file dya trén k¥
thudt bam cho phép ta tranh duogc truy xuat mot cdu tric chi muc. Bam cung cung cp mot phuong
phép dé xay dung cdc chi muc.

[1.110.1.1 TG chic file badm

Trong td chuc file bam, ta nhan dugc dia chi ctia khdi dia chira mot mau tin mong mudn boi
tinh todn mot ham trén gid tri khod tim kiém cua mau tin. thuat nglr bucket duoc dung dé chi mdt
don vi luu trlt. Mot bucket kiéu mau 1a mét khoi dia, nhung ¢6 thé duge chon nho hon hoédc 16n hon
mot khoi dia.

K ky hiéu tap tat ca cdc gia tri khod tim kiém, B ky hiéu tap tat ca cdc dia chi bucket. Mot
ham bam h 1a mét ham tr K vao B:h: K (B

Xen mdt mau t1n Vol g1a tr1 khod K vao trong file: ta tinh h(K) Gia tri cua h(K) la dia chi
ctia bucket s& chira méu tin. Néu c¢6 khong gian trong bucket cho mau tin, mau tin duoc luu trit
trong bucket.

Tim kiém mot mau tin theo gia tri khod K: dau tién tinh h(K), ta tim duoc bucket twong tng.
sau do tim trong bucket nay mau tin véi gid tri khod K mong muén.

Xod méu tin voi gia tri khod K: tinh h(K), tim trong bucket twrong trmg mau tin mong mudn,
x04 n6 khoi bucket.

I11.10.1.1.1 Ham bam

Ham bidm x4u nhit 12 ham 4nh xa tit ca cdc gid tri khod vao ciing mot bucket. Him bam 1y
tudng la ham phan phodi déu cac gid tri khod vao cic bucket, nhu vdy moi bucket chira mot s6 lugng
mau tin nhu nhau. Ta muon chon mdt ham bam thoa man cac ti€u chuan sau:

Phén phdi déu: Mdi bucket dugc gan ciing mot sd gid tri khod tim kiém trong tip hop tat ca céc gid
tri khod c6 thé

Phan ph01 ngau nhién: Trong truong hop trung binh, cdc bucket duge gdn mot s6 lwong gid tri khod
tim kiém gan bang nhau.

Céac ham bam phai dugc thiét ké than trong. Mot ham bam x4u c6 thé dan dén viéc tim kiém chiém
mot thoi gian ty 1€ vai s khod tim kiém trong file.
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II1.10.1.1.2 Piéu khién tran bucket

Khi xen mdt mau tin, néu bucket twuong irng con cho, mau tin dugc xen vao bucket, néu
khong s€ xay ra tran bucket. Tran bucket do cic nguyén do sau:

e Cic bucket khong dii. S6 cac bucket nB phai thoa man nB > nr / fr trong dé nr la tong sd
mau tin s€ luu trit, fr 1a s6 mau tin ¢é thé lap day trong mot bucket.
e Su léch. Mot vai bucket dwoc gan cho mdt s6 hrong mau tin nhiéu hon cic bucket khic,
nhu vay mdt bucket ¢ thé tran trong khi céc bucket khic van con khdng gian. Tinh hudng nay duogc
goi 1a su 1éch bucket. Sy I¢ch xdy ra do hai nguyén nhan:
1. Nhiéu mau tin ¢ ciing kho4 tim kiém
2. Ham bam dugc chon phén phbi céc gid tri khod khong déu
Ta quan 1y tran bucket bang céch ding cédc bucket tran. Néu mot mau tin phai duoc xen vao bucket
B nhung bucket B da day, khi d6 mot bucket tran s€ dugc cap cho B va mau tin dugc xen vao
bucket tran nay. Néu bucket tran cling day mdt bucket tran méi lai dugce cap va cit nhu vay. Tat ca
cac bucket tran cia mot bucket dugc “moc xich” véi nhau thanh mét danh sach lién két. Viéc diéu
khién tran dung danh sach li€n két nhu vdy dugc goi 1a day chuyén tran. Po6i voi ddy chuyeén tran,
thudt todn tim kiém thay doi chd it: trudc tién ta cling tinh gid tri ham bam trén khod tim kiém, ta
duoc bucket B, ki€m tra cdc mau tin, trong bucket B va tat ca cac bucket tran twong rng, c6 gid tri
khod khép véi gid tri tim khong.
M0t cach diéu khién tran bucket khéc 1a: Khi cAn xen mdt mau tin vao mot bucket nhung né da dr:?ly,
thay vi cap thém mot bucket tran, ta st dung mot ham bam k& trong mdt day cdc ham bam dugc
chon dé tim bucket khiac cho mau tin, néu bucket sau ciling day, ta lai st dung mét ham bam ké va
cu nhu vay... Day cdc ham bam thudong dugc sir dung la { hi (K) = ( hi-1(K) +1 ) mod nB v&i 1 (i (
nB-1 va hO 1a ham bam co s¢ }.

Dang cau tric bam st dung ddy chuyén bucket duoc goi 12 bam mo. Dang st dung ddy cic
ham bam dugc goi la bdm déng. Trong cdc hé¢ CSDL, cau tric baim dong thuong dugc uva dung hon.

11.10.1.2 Chi muc bam

Mot chi muyc bam td chirc cdc khod tim kiém cling con tro két hop vio mot cdu tric file bam
nhu sau: 4p dung mét ham bam trén khod tim kiém dé dinh danh bucket sau d6 luu gid tri khod va
con tro két hop vao bucket nay ( hodc vao céc bucket tran ). Chi muc bam thuong la chi muc thr
cap.

Ham bam trén s6 tai khoan duoc tinh theo cong thirc:

h( Account_number ) = ( téng céc chit s6 trong s6 tai khoan ) mod 7

II1.10.2 Bam dong ( Dynamic Hashing )

Trong ky thuat bam tinh ( static hashing ), tdp B cac dia chi bucket phai la ¢b dinh. Céc
CSDL phat trién 16n Ién theo thoi gian. Néu ta st dung bam tinh cho CSDL, ta ¢6 ba 16p lya chon:
1. Chon m¢t ham bam dua trén kich ¢ file hién hanh. Su lua chon nay sé dan dén su suy giam
hi¢u nang khi CSDL 16n 1én.
2. Chon mdt ham bam dua trén kich ¢& file du doén trude cho mot thoi diém nao dé trong tuong
lai. Mdc du sy suy gidm hiéu ndng dugc cai thién, mot lugng ddng ké khong gian cé the bi lang phi
lic khéi dau.
3. Tb chic lai theo chu ky cAu tric bam dap tng su phat trién kich c& file. Mot sy to chie lai nhu
vay kéo theo viéc lya chon mot ham badm méi, tinh lai ham bam trén moi mau tin trong file va sinh
ra cdc gan bucket médi. To churc lai 1a mot hoat dong ton thoi gian. Hon niia, né doi héi cam truy
xuat file trong khi dang t6 churc lai file.
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tacket 0

A-215 | =

A-305

taacket 1 = Bnghton | 4-217 750

4-101 | \ o | Doemtoem | 4-101 500

4-110 | g Diovamtorarn | &-110 &00

bucket 2 Miarms | 4-215 00

£-217 [ u] Perrymidge | 4-102 400

4100 [ o] Peryridge | 4-205 Q00

buclket 5 Peryridge | 4-218 700

5215 [ o Fadwood | A-228 250
Found Hill | &-305 550

tacket 4

4205 | o

tacket 5

A2 [ -

tacket A

Chi mue bim brin Khod B 8 accountnumber cila file account

K¥ thuat bam dong cho phép sira d6i ham bam dé phii hop voi su ting hodc giam ciia CSDL. Mot
dang bam dong dugc goi la bam c6 thé mo rong ( extendable hashing ) dugc thyc hién nhu sau:
Chon mot ham bam h véi céc tinh chat déu, ngiu nhién va cé mién gid tri tvong dbi rong, chang
han, 1a mot ) nguyén b bit ( b thuong la 32 ). Khi khéi dau ta khong stir dung toan bd b bit gid tri
bam. Tai mot thoi diém, ta chi st dung i bit O (i ( b. 1 bit nay dugc dung nhu mot do doi (
offset) trong mot bang dia chi bucket phu. gid tri i ting 1én hay giam xudng tuy theo kich ¢c& CSDL.
S6 i xudt hién bén trén bang dia chi bucket chi ra rang i bit ciia gi tri bam h(K) dwoc doi hoi
dé xdc dinh bucket ding cho K, sd nay s& thay doi khi kich ¢ file thay doi. Mic du i bit duoc doi
hoi dé tim dau vao (dung trong bang dia chi bucket, mot sd dau vao bang ké nhau c6 thé tro dén
cung mot bucket. Tt ca cac nhu vay c6 chung hash prefix chung, nhung chiéu dai cua prefix nay c6
thé nho hon i. Ta két hop mot sb nguyén chi d¢ dai cua hash prefix chung nay, ta s& ky hi¢u 5O
nguyén két hop voi bucket j 12 ij. SO cdc dau vao bang dia chi bucket tro dén bucket j1aG .
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1]
hash prefix
i
bucket I
.40
- i2
.o
-
.1""'-'-'_'_‘_‘_‘_‘_‘—‘—-—\_._
.10 o -
11
v bucket 2
1
bdng dfa cli cia
bucket buckat 3

Céiu trize bim cé thé mé ming .tgng Fraitsid

Dé dinh vi bucket chira gid tri khod tim kiém K , ta 13y i bit cao dau tién cua h(K), tim trong

dau vio bang tuong g voi chudi bit nay va lan theo con tro trong dau vao bang nay. Pé xen mot
mau tin véi gid tri khod tim kiém K, tién hanh thu tuc dinh vi trén, ta dugc bucket, gia su l1a bucket
j. Néu con cho cho méu tin, xen mau tin vao trong bucket d6. Néu khong, ta phai tich bucket ra va
phan phdi lai cdc mau tin hién c6 ciing mau tin moi. Dé tich bucket, ddu tién ta x4c dinh tir gid tri
bam c6 can ting sd bit 1én hay khong.
e Néui=ij, chi c6 mot ddu vao trong bang dia chi bucket tré dén bucket j. ta can ting kich c&
ctia bang dia chi bucket sao cho ta c6 thé bao ham cic con tro dén hai bucket két qua cia viéc tich
bucket j bang cdch xét thém mot bit cua gid tri bam. tang gid tri i 1én mot, nhu vay kich c& cua
bang dia chi bucket tang 1én gip d6i. Mdi mot dau vao dugc thay boi hai dau vao, ca hai cling chira
con tro ctia dau vao gbc. Bdy gid hai dau vao trong bang dia chi bucket tro téi bucket j. Ta dinh vi
mot bucket méi ( bucket z ), va dat diu vao tht hai tré t&i bucket méi, dat i ij vaiz véi, tlep theo d6
mdi mot mau tin trong bucket j dugc bam lai, tuy thudc vao i bit dau tién, s& hodc & lai bucket ]
hodc duoc cép phét cho bucket méi dugc tao.

e Néui> ij khi d6 nhiéu hon mot dau vao trong bang dia chi bucket tro téi bucket j. nhu vay ta c6
thé téach bucket j ma khong cin ting kich c& bang dia chi bucket. Ta cip phdt mot bucket méi
(bucket z ) va dit ij va iz dén gid tri 12 két qua cua viéc thém 1 vao gid tri ij gbc. Ké dén, ta diéu
chinh cdc dau vao trong bang dia chi bucket trudc dy tro t6i bucket j. Ta dé lai nira dau cdc dau
vao, va dit tat ca cdc dau vao con lai tro téi bucket méi tao (z ). Tiép theo, mdi mau tin trong trong
bucket j dugc bam lai va dugc cép phét cho hodc vao bucket j hodc bucket z.

Dé xod mt mau tin véi gid trj khod K, trude tién ta thyc hién thi tyc dinh vi, ta tim dugc bucket
tuong tng, goi la j, ta xod ca khod tim kiém trong bucket 1an mau tin mau tin trong file. bucket cling
bi x04, néu né tré nén réng. Chi ¥ ring, tai diém nay, mot sé bucket c6 thé dugc két hop lai va
kich c& cua bang dia chi bucket s¢ gidm di mot nura.

Uu diém chinh ctia bam c6 thé mo rong la hiéu nang khong bi suy giam khi file tang kich ¢, hon
nira, tong phi khong gian la t6i tiéu mac dir phai thém vao khong gian cho bang dia chi bucket. Mot
khuyet diém cta bam c6 thé mé rong 1a viée tim kiém phai bao ham mot mirc gidn tiép: ta phai truy
X}lat bang dia chi bucket tru6c khi truy xudt dén bucket. Vi vy, bam c6 thé mé rong 12 mot k¥ thuat
rat hap dan.
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II1.10.3 Chon Chi muc hay bam ?

Ta da xét qua céc so dd: chi muc tht tu, bam. Ta cé thé t6 chire file cdc mau tin béi hoac st
dung to chuc file tuan ty chi muc, hodc st dung B+-cdy, hodc st dung bam ... Mo6i so do ¢6 nhiing
céc uu diém trong cdc tinh hudng nhat dinh. Mgt nha thuc thi h¢ CSDL c6 thé cung cap nhi¢u nhiéu
so do, dé lai viéc quyet dinh st dung so d6 nao cho nha thict ké CSDL. Bé c6é médt sy Iyra chon khén
ngoan, nha thuc thi hodc nha thiét ké CSDL phai xét cac yéu to sau:

e (Cdi gid phai trd cho vi¢c td chuc lai theo dinh ky cua chi myc hodc bam c6 chép nhén dugc hay
khong?

e Tansd tuong ddi cua céc hoat dong xen va xod la bao nhiéu ?

e (6 nén tbi uu hod thoi gian truy xuat trung binh trong khi thoi gian truy xudt truong hop xau
nhat tang 1€n hay khong ?

e Cic kiéu van tin ma céc nguoi st dung thich dat ra 1a gi ?

.41 COU TRC LOU TRO CHO ¢O SO DO LIOU HOONG OO TOONG

I11.11.1 Sap xép cac doi tugng vao file

Phén dit lidu cua d6i tuong c6 thé duoc luu trir boi sir dung céc cau tric file duoc mo ta
trude ddy voi mot sd thay doi do ddi tugng c6 kich ¢ khong déu, hon nita dbi twong c6 thé rat 16n.
Ta c6 thé thyc thi céc trudng tip hop it phan tir bang cdch sir dung danh séch lién két, cdc truong
tap hop nhiéu phan tr boi B-cdy hodc boi cac quan hé riéng biét trong co so dir lidu. Cac truong tap
hop ciing ¢6 thé bi loai trir & mic luu trit boi chuan hod. Céc ddi twong cuc 16n kho co thé phan tich
thanh cdc thanh phan nhé hon c6 thé dugc luu trit trong mot file riéng cho mdi dbi tuong.

III.11.2  Thuc thi dinh danh d6i tuong

Vi déi tuong dugc nhan biét boi dinh danh cua ddi tuong ( OID = objject Identifier ), Mot
hé luu trit d6i twong can phai ¢6 mot co ché dé tim kiém mot d6i tugng duge cho boi mot OID. Néu
cdc OID 12 logic, c6 nghia 1a ching khong xdc dinh vi trf ctia dbi tuong, hé théng luu trit phai duy
tri mot chi muc ma né 4nh xa OID t&i vi tri hién hanh cua ddi twong. Néu cdc OID 1a vat 1y, c6
nghia 13 chiing ma hod vi tri cua dbi tuong, ddi twong c6 thé duoc tim truc tiép. Cac OID dién hinh
c0 ba truong sau:

1. Mot volume hodc dinh danh file

2. Mot dinh danh trang bén trong volume hodc file

3. Mot offset bén trong trang

Hon nira, OID vat ly ¢6 thé chira mot dinh danh duy nhét, n6 12 mot $6 nguyén tach bi¢t OID véi
céc dinh danh cua céc do6i tuong khac da dugc luu trtr & cung vi tri trudc day va da bi xod hoac doi
di. Pinh danh duy nhit nay ccling dugc luu voi dbi tuong, cdc dinh danh trong mét OID va dbi
tuong twong tng phu hop. Néu dinh danh duy nhét trong mot OID vt ly khong khop voi voi dinh
danh duy nhét trong d6i tuong ma OID nay tré téi, hé thdng phét hién ra rang con tro 1a bim va bio
mot 16i. Loi con tré nhu vay xay ra khi OID vat ly twong tng voi dbi tuong cti da bi xod do tai nan.
Néu khong gian bi chiém boi ddi tugng dugc cip phat lai, c6 thé c6 mot ddi tuong mdi & vao vi tri
nay va c6 thé dugc dinh dia chi khong ding béi dinh danh cta dbi tugng cii. Néu khong phat hién
duogc, str dung con tré bam c6 thé gay nén su sai lac ciia mot débi tugng méi duge luu & cung vi tri.
Dinh danh duy nhét trg gidp phat hién 16i nhu vay. Gia st mot dbi twong phai di chuyén sang trang
méi do su 16n 1én cia ddi twong va trang cii khong c6 khong gian phy. Khi d6 OID vat 1y tr6 téi
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trang cii by gio khong con chira d6i twong. Thay vi thay doi OID cua dbi twong ( diéu nay kéo theo
su thay doi moi doi tugng tro tdi doi tugng nay ) ta dé dia chi forward ¢ vi tri ci. Khi CSDL tim do6i
tuong, né tim dia chi forward thay cho tim doi tugng va st dung dia chi forward d€ tim doi tugng.

I11.11.3 Quan tri cac con tro bén ( persistent pointers )

Ta thyc thi cic con trd bén trong ngdn ngir 1ap trinh bén ( persistent programming
language ) bang céch s dung cdc OID. Cic con trd bén c6 thé 1a cic OID vt Iy hodc logic. Su
khac nhau quan trong giita con tré bén va con trd trong b nhé 1a kich thudc conctia con tré. Con
tro trong bd nhé chi can du 16n dé dinh dia chi toan bd bd nhd 4o, hién tai kich ¢& con tro trong bo
nhé 1a 4 byte. Con trd bén dé dinh dia chi toan bo dir lidu trong mot CSDL, nén kich c& cua né it
nhit 12 8 byte.

1.11.3.1 Pointer Swizzling

Hanh dong tim mot ddi tugng dugc cho boi dinh danh dugc goi la dereferencing. Pa cho
mot con tro trong bd nhd, tim ddi tuong don thuan 12 mot sy tham khao bd nhd. Pa cho mét con tro
bén, dereferencing mot ddi twong c6 mot budc phu: phai tim vi tri hién hanh cua dbi tuong trong bo
nhd bdi tim con tré bén trong mot bang. Néu ddi tugng chua nam trong bo nhd, né phai dugc nap tur
dia. Ta c6 thé thuc thi bang tim kiém nay hoan toan hiéu qua béi sir dung bam, song tim kiém van
cham.

pointer swizling 12 mot phuong phdp dé giam cdi gia tim kiém céc ddi tugng bén da hién
dién trong by nhd. ¥ tudng la khi mot con tro bén duogc dereference, d6i tugng duoc dinh vi va
mang vao trong bd (nhd néu n6 chua cé & do). Bay gio mdt budc phu dugce thuc hién: mét con trd
trong bd nhd téi d6i twong dwoc Iuu vao vi tri ciia con tro bén. Lan ké con tro bén tuong tu dugc
dereference, vi tri trong b nhé ¢ thé duge doc ra truc tlep Trong truong hop cac dbi tuong bén
phai di chuyen 1én dia dé 1y khong gian cho dbi twong bén khic, can mot budc phu dé dam bao d6i
tugng van trong bd nhd ciing phai duge thuc hién. Khi mot ddi tuong duoc viét ra. bat ky con tro
bén nio ma né chira va bi swizzling phai dugc unswizzling nhu vay duoc chuyén déi vé biéu dién
bén cua ching. pointer swizzling trén poiter dereferenc dugc mé ta nay duoc goi 1a software
swizzling. Quan tri buffer s& phtic tap hon néu pointer swizzling duoc sir dung.

1.11.3.2 Hardware swizzling

Viéc c6 hai kiéu con tro, con tré bén ( persistent pointer ) va con tro tam ( transient pointer /
con trd trong bd nhé ), 1a didu khd bat loi. Ngudi 1ap trinh phai nhd kiéu con tré va ¢ thé phai viét
ma chuong trinh hai lan- mot cho cac con tré bén va mot cho con tro tam. S€ thuan tién hon néu ca
hai kiéu con tré nay cting kiéu. Mot cich don gian dé tron 13n hai con ro nay 13 mé rong chiéu dai
con tré bd nhd cho béng kich ¢& con trd bén va st dung mdt bit cua phﬁn dinh danh dé phan biét
ching. Céch 1am nay s& 1am ting chi phi luu trit dbi v6i cdc con tré tam. Ta s& md ta mot ky thuat
dugc goi 12 hardware swizzling né sir dung phan cimg quan tri bd nhé dé giai quyét van dé nay.
Hardware swizzling c6 hai diém loi hon so vdi software swizzling: Thur nhit, n6 cho phép luu trix
cdc con trd bén trong ddi tuong trong hmng khong gian bang voi lugng khong gian con tro by nhd
doi hoi. Thir hai, n6 chuyen doi trong subt gitra cac con tré bén va céc con tré tam mot cich thong
minh va hiéu qua. Phan mém duoc viét dé giai quyet céc con tro trong b nhé c6 thé giai quyet cac
con tro bén ma khong can thay ddi.

hardware swizzling st dung su biéu dién céc con tré bén duogc chua trong ddi tuong trén dia
nhu sau: Mot con tré bén duge tach ra thanh hai phﬁn, mot 1a dinh danh trang va mdt 1a offset bén
trong trang. Dinh danh trang thuong la mot con tro truc tiép nho: moi trung c6 mot bang dich (
translation table ) cung cap mdt d4nh xa tir cdc dinh danh trang ngan dén cédc dinh danh CSDL day
du. He thong phai tim dinh danh trang nh6 trong mét con tr6 bén trong bang dich dé tim dinh danh
trang day du. Bang dich, trong trudng hop x4u nhét, chi 16n bang sd tdi da céc con tro ¢6 thé duoc
chtra trong céc d6i twong trong mot trang. V&i mot trang kich thude 4096 byte, con trd kich thudc 4

66



www.nhipsongcongnghe.net

byte, s téi da cdc con tro 1a 1024. Trong thuc té sb tdi da nhoé hon con sb nay rat nhiéu. Pinh danh
trang nho chi can du sb bit dé dinh danh mot dong trong bang, néu sé dong ti da 1a 1024, chi can
10 bit dé dinh danh trang nh6. Bang dich cho phép toan bd mot con tré bén lap day mot khong gian
bang khong gian cho mot con trd trong b nhd.

PagelDr | OfF. PageID) | OfF. PageIDd | OfF. PageID) | OfF. PageID) | Off. PageID) | Off.
2395 | 255 4267 | 020 2395 | 170 001 | 235 4267 | 020 oot |1
COihject 1 Cihject 2 COhject 3 Chject 1 COhject 2 COhject 3

Translation Table Trarslatinn Table
PageID) |  FullPagelD PagelD' | FullPagelD
2395 | 679.34.22000 5001 679 3422000
4267 | 519.56.84000 4267 | 519.56.84000
Hinh 1. Anh trang trate ki swizzling Hinh 2. Anh trang sau khi swizzling

Trong hinh 1, trinh bay so dd biéu dién con trd bén, c6 ba dbi twong trong trang, mdi mot
chtra mét con trd bén. Bang dich cho ra dnh xa gitta dinh danh trang ngan va dinh danh trang CSDL
day du ddi voi mdi dinh danh trang ngdn trong cdc con trd bén nay. Dinh danh trang CSDL duoc
trinh bay dudi dang volume.file.offset. Thong tin phu dwoc duy tri véi méi trang sao cho tit cdc
cdc con tré bén trong trang cd thé tim thay. Thong tin duoc cip nhat khi mot dbi twong dugc tao ra
hay bi x04 khéi trang. Khi mdt con tro trong by nhd dugce dereferencing, néu hé diéu hanh phét hién
trang trong khong gian dia chi a0 dugc trd téi khong duoc cip phét luu trit hodc ¢6 truy xuat duoc
bao vé&, khi d6 mét sy vi pham doan dugc udc dodn 13 xay ra. Nhiéu hé diéu hanh cung cap mét co
ché x4c dinh mot ham sue duoc goi khi vi pham doan xay ra, mot co ché cip phit luu trix cho céc
trang trong khong gian dia chi 4o, va mot tdp cac quyen truy Xudt trang. Pau tlen ta xét mot con tro
trong bd nhd tro toi trang v duwoc khir tham chiéu, khi lIuu trit chua duoc cap phét cho trang nay.
Mot vi pham doan s€ xay ra va, két qua 1a mot 10i goi ham trén hé CSDL. Hé CSDL dau tién xdc
dinh trang CSDL nao da duoc cap phat cho trang b nh¢ @o v, goi dinh danh trang day du cua trang
CSDL 1a P, néu khong c6 trang CSDL cip phét cho v, mot 16i dugc thong bdo., néu khong, hé
CSDL cép phét khong gian luu trit cho trang v va nap trang CSDL P vao trong v. Pomter swizzling
bay gid dugc lam dbi véi trang P nhu sau: Hé thong tim tit ca cdc con tré bén duoc chira trong cic
dbi twong trong trang, bang cich st dung thong tin phy duoc luu trir trong trang. Ta xét mot con tro
nhu vay va goi né 1a ( pi, oi ), trong d6 pi 1a dinh danh trang ngin va oi 12 offset trong trang. Gia
stt Pi 1a dinh danh trang day du cua pi duge tim thdy trong bang dich trong trang P. Néu trang Pi
chua c6 mot trang b nhé do dugce cap cho n6, mdt trang tu do trong khong gian dia chi 4o s€ dugc
cip cho né. Trang Pi s& nam & vi tri dja chi 40 naynéu va khi né dugc mang vao. Tai diém nay,
trang trong khong gian dia chi a0 khong c6 bat ky mot Iuu trit nao duoc cip cho né, ca trong bd nhd
14n trén dia, don tudn chi 12 mot khoang dia chi dy trit cho trang CSDL. Bay gi¢ gia su trang b nho
do da duoc cap phat cho Pi la vi . Ta cap nhat con tro ( pi, oi ) boi thay thé pi boi vi , cudi cling sau
khi swizzling tat ca cdc con tro bén trong P, sy khir tham chiéu gdy ra vi pham doan dugc cho phép
tiép tuc va s& tim thay déi twong dang duoc tim kiém trong b nhd.

Trong hinh 2, trinh bay trang théi trang trong hinh 1 sau khi trang nay dugc mang vao trong
bd nhd va céc con trd trong né da dugc swizzling. & ddy ta gia thiét trang dinh danh trang CSDL
clia n6 1a 679.34.28000 duoc 4nh xa dén trang 5001 trong bd nhd, trong khi trang dinh danh ciia né
12 519.56.84000 dugc anh xa dén trang 4867. TAt ca céc con tro trong ddi tugng da dugc cdp nhat
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dé phan 4nh twong ing mai va biy 810 ¢ thé duoc ding nhu con tré trong b nhé. & cudi cia giai
doan dich déi véi mot trang, cdc ddi twong trong trang thoa mén mot tinh chit quan trong: Tt ca
cdc con tré bén dugc chira trong dbi tugng trong trang duoc chuyén doi thanh céc con tro trong bd
nhd.

CAU HOI VA BAI TAP CHUONG III

%k k

IL1  Xét sy sap xép cdc khdi dit liéu va céc khoi parity trén bon dia sau:

Bia l Bia 2 Bia 3 Bia 4
E1 = Bsx B4
P, E; Es B
By P, Eq B

Trong d6 cdc Bi biéu dién cic khdi dir lidu, cac khdi Pi biéu dién cac khdi parity. Khéi Pi 1a

khéi parity (101 v6i cdc khoi dir liéu B4i - 3, B4i - 2, B4i - 1, B4i . Hiy néu cdc van dé gip phai
cuia cach sap xép nay
1.2 Mot su mat dién xay ra trong khi mdt khéi dang dugc viét s& dép t6i két qua la khéi d6 c6
thé chi dugc viét mot phan. Gia st rang khdi dugc viét mot phan c6 thé phat hién dugc. Mt viét
khoi nguyén tir 1a hodc toan bg khoéi dugce viét hodc khdng c6 gi dugce viet ( khong cé khoi dugc viet
mot phan ). Hay dé nghi nhiing so d6 dé c6 dugc cac viét khoi nguyén tir hi€u qua trén cic so do
RAID:
1. Miucl
2. Muacs
III.3 Cic hé théng RAID tiéu biéu cho phép thay thé cdc dia hu khong cin ngung truy xuét hé
thong. Nhu vay dir li¢u trong dia bi hu s€ phai duoc tdi tao va viét 1€n dia thay thé trong khi hé
thong van tiép tuc hoat dong. V&i mic RAID nao thoi lugng giao thoa gitra viée téi tao va cac truy
xuat dia con dang chay la it nhat ? Giai thich.

( mirroring )
( block interleaved, distributed parity )

1.4  Xét viéc xod mau tin 5 trong file:
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0 | Petryridge | A-102 400
1 | Round Hill | A-305 350
Pemryridge | A4-218 700
Downtown | A-101 500
Fedwood A-222 700
FPemryridge | A-201 a00
Brighton L2107 750
Downtown | A-110 600

=1 o] k| s La| Sa

So sdnh cdc diéu hay/dé twong ddi cua céc ki thuat xod sau:
1. Di chuyén mau tin 6 dén khong gian chi chiém bdi mau tin 5, rdi di chuyén mau tin 7 dén chd
bi chiém boi mau tin 6.
2. Di chuyén mau tin 7 &én chd bi chiém béi miu tin 5
3. Panh du xo4 mau tin 5.
L5 V& cau tric cua file:

keader

_ .
0| Penyridge | A-102 | 400 )
1

_ hal
2 Ldians A-215 a0
3| Downtow | &-101 500

11
3 -
5| Pemryndge | A-201 | 900 >
fi
T | Downtow | A-110 a0

11

Sau mdi budc sau:
1. Insert( Brighton, A-323, 1600 )
2. Xod mau tin 2
3. Insert( Brighton, A-636, 2500 )
1.6 Veélai cAu tric file:
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0
1
2

Perryridge A-102 | 400 | &-201 | 900 | A210 | 700
Found Hill A-301 | 350 0

TWliarms A-101 | &00 1

Downtown | &-211 | 500 | A-222 | 600 N
Redwood 5300 | 650 | &-200 | 1200 | 4-255| 950
Erighton A-111 | 750 0

Sau mdi budc sau:
1.  Insert( Mianus, A-101, 2800 )
2. Insert( Brighton, A-323, 1600 )
3.  Delete ( Perryridge, A-102, 400 )

III.7 Diéu gi s& xay ra néu xen mau tin ( Perryridge, A-999, 5000 ) vio file trong IIL6.

1.8 V& lai ciu tric file dudi diy sau mdi budc sau:
1. Insert( Mianus, A-101, 2800

2. Insert( Brighton, A-323, 1600 )
3.  Delete ( Perryridge, A-102, 400 )

IIL9  Néu lén mét vi du, trong d6 phuong phdp khong gian dy trir dé biéu dién cdc mau tin do dai
thay doi phtt hop hon phuong phap con tré.

II1.10 Néu 1én mot vi du, trong d6 phuong phdp con tro dé biéu dién cdc mau tin d6 dai thay doi
phu hop hon phuong phap khong gian duy trir.

.11 Néu mot khéi tré nén rdng sau khi xod. Khdi nay duoc tdi sir dung vao muc dich gi ?
III.12 Trong td chirc file tuan tu, tai sao khi tran duoc st dung tham chi, tai thoi diém dang xét,

0 Pemryridge £-10Z | 400 P
1 £-201 | 900 ._‘_—|
2 &-210 | 700 . ‘_—|
3 Round Hill £-301 | 350 .

4 MWianus A-101 | 800 .

5 Drowrttown A-211 500 .

fi Redwood A-300 650 .

7 Erighton A-111 | 750 .

3 A-222 | 600 S
9 £-200 [ 1200 -—:—_T
10 £-255 | 950 .

chi c6 mdt mau tin tran ?

II1.13 Liét ké cac uu diém va nhuoc diém ctua mdi mot trong céc chién Iugc luu trit CSDL quan hé

sau:

( ® =contrdnil )

1.  Luu trit mi quan hé trong mot file
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2. Luu trit nhiéu quan hé trong mot file

II1.14 Néu mot vi du biéu thiic dai s6 quan hé va mot chién luoc xir 1y van tin trong dé:

1.  MRU pht hgp hon LRU

2. LRU phtu hgp hon MRU

III.15 Khi nao str dung chi muc dac phtt hgp hon chi myc thua ? Giai thich.

I1.16 Néu cic diém khéc nhau gita chi muyc so cap va chi myc tha cap .

II1.17 C6 thé c6 hai chi muyc so cap dbi voi hai khod khéc nhau trén ciing mot quan hé ? Giai thich.
IL18 Xay dung mot B+-cdy géi voi tap céc gia tri khod: ( 2, 3,5, 7, 11, 15, 19, 25, 29, 33, 37, 41,
47 ). Gia thiét ban dau cay la rong va cdc gia tri dugc xen theo thir tu tang. Xét trong cédc trudong hop
sau:

1. MBOi niit chira ti da 4 con tro

2. MBOi niit chira ti da 6 con tro

3. MBOi niit chira t6i da 8 con tro

II1.19 Dbi véi mdi B+-cdy trong bai tap I11.18 Bay to céc budc thuc hién trong céc van tin sau:

1. Tim mAu tin véi gid tri khod tim kiém 11

2. Tim céc mau tin v6i gid tri khod nam trong khoang [ 7..19 |

II1.20 Dbi véi mdi B+-cdy trong bai tap I11.18. V& cAy sau mdi mdt trong diy hoat dong sau:

1. Insert9
2. Insert11
3. Insert11
4.  Delete 25
5. Delete 19

II1.21 Cung ciu hoi nhu trong I11.18 nhung d6i véi B-ciy
II1.22 Néu va giai thich sy khdc nhau giira bim déng va bam mo. Néu céc uu, nhuoc diém ctia mdi
ky thuat nay.
II1.23 Diéu gi gdy ra su tran bucket trong mot t chuc file bam ? Lam gi dé giam sy tran nay ?
I11.24 Gia su ta Qang st dung bam c6 thé m& rong trén mot trén mat file chira cac mau tin véi cdc
gid tr1 kho4 tim ki€ém sau:
2,3,5,7,11,17, 19, 23, 37, 31, 35, 41, 49, 55

V& clu tric bam c6 thé mo rong dbi véi file ndy néu ham bam 1a h( x ) = x mod 8 va mdi
bucket c6 thé chira nhiéu nhat dugc ba mau tin.
II1.25 V& lai cdu triic bim c6 thé mé rong trong bai tap I11.24 sau mdi bude sau:
I. Xodll

2.  Xoass
3. Xen 1
4 Xen 15
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CHLILING IV
GIAO DICH
* Muc tiéu

Kién thirc can cé dé hoc chuong nay

* Tai liéu tham khao lién quan dén chucng
* NOi dung

IV.l KHAI NIEM:

IV.2 TRANG THAI GIAO DICH:

IV.3 THUC THI TINH NGUYEN TU VA TiNH BEN VUNG:
IV.4 CAC THUC HIEN CANH TRANH:

IV.5 TINH KHA TUAN TU

IV.6 TINH KHA PHUC HOI

IV.7 THUC THI CO LAP

IV.8 DINH NGHIA GIAO DICH TRONG SQL

IV.9 KIEM THU TINH KHA TUAN TU

* Van dé nghién ciru ciia chucng ké tiép

IV.1  KHAI NIOM:

Mot giao dich 1a mdt don vi thuc hié€n chuong trinh truy Xuét va c6 thé cap nhat nhiéu hang
muc dir liéu. Mot giao dich thudng 12 két qua cua sy thuc hién mot chuong trinh ngudi ding duoc
viét trong mot ngdn ngit thao tdc dir liéu mirc cao hoac mdt ngdn ngtr 1ap trinh ( SQL, COBOL,
PASCAL ... ), va dugc phan cich bdi cac cau Iénh ( hodc cdc 1061 goi ham ) c6 dang begin
transaction va end transaction. Giao dich bao gém tat ca cdc hoat dong dugc thuc hién gitra begin
va end transaction.

Pé dam bao tinh toan ven cua dir liéu, ta yéu cau hé CSDL duy tri céc tinh chit sau cta giao
dich:

. Tinh nguyén tuo ( Atomicity ). Hoac toan bo cidc hoat dong cua giao dich dugc phan anh ding
dan trong CSDL hodc khong c6 gi ca.

e Tinh nhit quin ( consistency ). Su thyc hién cia mét giao dich la ¢6 19p ( Khong c6 giao
dich khac thyc hién dong thoi ) dé bao ton tinh nhat quan cua CSDL.
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e Tinh c6 lap ( Isolation ). Cho du nhiéu giao dich c6 thé thuc hién dong thoi, hé thong phai
dam bao rang dbi v6i mdi cap giao dich Ti, Tj , hodc Tj ket thuc thye hién trude khi Ti khoi dong
hodc Tj bit du sy thuc hién sau khi Ti két thic. Nhu vay mdi giao dich khong can biét dén cdc giao
dich khac dang thuc hién dong thoi trong hé thong.
e Tinh bén virng ( Durability ). Sau mgt giao dich hoan thanh thanh cong, cac thay d6i da
duoc tao ra doi véi CSDL van con ngay cé khi xdy ra sy ¢o hé thong.
Céc tinh chét nay thuong dwoc goi 1a céc tinh chat ACID ( Céc chir cdi dau cua bén tinh chat ). Ta
xét mot vi du: Mot hé thong nha bang gébm mot so6 tai khodan va mot tap cac giao dich truy xuat va
cép nhat cac tai khoz”}n. Tai thoi diém hién tai, ta gia thiét réng CSDL nam trén dia, nhung mot vai
phan cuia n6é dang nam tam thoi trong bd nhd. Céc truy xuat CSDL dugc thuc hién boéi hai hoat
dong sau:
e READ(X). chuyén hang muc dir liéu X tr CSDL dén buffer cua giao dich thuc hién hoat dong
READ nay.
e  WRITE(X). chuyén hang muc dir liéu X tur buffer ctia giao dich thuc hién WRITE dén CSDL.
Trong hé CSDL thuc, hoat dgf)ng WRITE khong nhét thiét dan dén su cap nhat tryc tiép dir liéu trén
dia; hoat dong WRITE c6 thé dugc Iuu tam thoi trong b nn('y va duoc thuc hién trén dia mudn hon.
Trong vi dy, ta gia thiét hoat dong WRITE cép nhat tryc tiep CSDL.
Ti la mét giao dich chuyén 50 tur tai khodn A sang tai khodn B. Giao dich nay c6 thé duoc xdc dinh
nhusau: Ti: READ(A);

A:=A - 50;

WRITE(A)

READ(B);

B:=B + 50;

WRITE(B);

Ta xem xét mdi mot trong cc yéu cau ACID

e Tinh nhit quan: Doi héi nhat quan ¢ day la tong ciia A va B 13 khong thay ddi béi su thuc
hién giao dich. Néu khong c6 yéu cau nhat quan, tién c6 thé duoc tao ra hay bi phd huy boi giao
dich. Dé dang kiém nghiém rang néu CSDL nhét quén truéc mdt thuc hién giao dich, né van nhat
quan sau khi thyc hién giao dich. Pam bao tinh nhét quan cho mot giao dich la trdch nhiém cua
ngudi lap trinh tng dung nguoi da viét ra giao dich. Nhiém vu ndy c6 thé duoc 1am cho d& dang boi
kiém thur tu dong cac rang budc toan ven.

e Tinh nguyén tir: Gia sir rang ngay truéc khi thyce hién giao dich Ti, gia tri cia cac tai
khoan A va B tuong g la 1000 va 2000. Gia su rang trong khi thuc hién giao dich Ti, mét su cb
xay ra can trd Ti hoan tat thanh cong sy thuc hién cta né. Ta ciing gia st rang sy cd xay ra sau khi
hoat dong WRITE(A) da dugc thuc hién, nhung trude khi hoat dong WRITE(B) dugc thuc hién.
Trong trudng hop nay gid tri cua tai khoan A va B 1a 950 va 2000. Ta da phd huy 50$. Téong A+B
khong con dugc bao ton.

Nhu vay, két qua cia sy ¢ 1a trang thai ctia hé théng khong con phan anh trang thdi cua thé gidi ma
CSDL duoc gia thiét nim giir. Ta s& goi trang thai nhu vay 1a trang thdi khong nhat quan. Ta phai
dam bao rang tinh bat nhit nay khong xuét hién trong mot hé CSDL. Chi y rang, cho dii thé nao tai
mot vai thoi diém, hé théng ciing phai ¢ trong trang thai khong nhat quan. Ngay ca khi giao dich Ti
, trong qud trinh thyc hién cling ton tai thoi diém tai d6 gid tri cua tai khodn A 1a 950 va tai khoan B
12 2000 — mot trang thai khong nhat quan. Trang thdi nay duoc thay thé bdi trang thdi nhat quan khi
giao dich da hoan tat. Nhu vay, néu giao dich khong bao gio khéi dong hodc duoc dam bao s€ hoan
tat, trang thai khong nhat quan s& khong bao gio xay ra. B6 chinh 1a Iy do ¢6 yéu cu vé tinh
nguyén tir: Néu tinh chat nguyén tir dugc cung cap, tit ca cdc hanh dgng ciia giao dich dwoc phén
dnh trong CSDL hodic khong cé gi cd. ¥ tudng co s& dé dam bao tinh nguyén tir 1a nhu sau: hé
CSDL luu vét ( trén dia ) céc gid tri cii ctia bat ky dif liéu nao trén d6 giao dich dang thuc hién viét,
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néu giao dich khong hoan tat, gid tri cii dugc khdi phuc dé dat trang théi cua hé thong tro lai trang
thai trudc khi giao dich dién ra. Pam bao tinh nguyén tu 1a trach nhiém cua hé¢ CSDL, va dugc quan
Iy boi mot thanh phan dugc goi 1a thanh phan quan tri giao dich ( transaction-management
component ).

e Tinh bén virng: Tinh chit bén virng dam bao rang mdi khi mét giao dich hoan tat, tit ca
cdc cap nhat da thyc hién trén co s¢ dir licu van con do, ngay ca khi xay ra su c6 h¢ thong sau khi
giao dich di hoan tat. Ta gia st mot sy co hé thong c6 thé gy ra viéc mat dir liéu trong bd nhd
chinh, nhung dit liéu trén dia thi khong mét. C6 thé dam bao tinh bén vimng boi viéc dam bao hoic
cic cdp nhdt dwoc thuc hién béi giao dich di dwoc viét lén dia truwéc khi giao dich két thiic hodc
thong tin vé sw cdp nhdt dwoc thue hién béi giao dich va dwoc viét lén dia dii cho phép CSDL
xdy dung lai cdc cdp nhit khi hé CSDL dwoc khéi dong lgi sau sw co. Ddm béo tinh bén vitng
la trach nhi¢m cta moét thanh phan cua h¢ CSDL duoc goi la thanh phan quan tri phuc hdi (
recovery-management component ). Hai thanh phan quan tri giao dich va quan tri phuc hoi quan hé
mat thiét voi nhau.

¢ Tinh co6 1ap: Ngay ca khi tlnh nhit quan Va tinh nguyén tir dwoc dam bao cho mdi giao
dich, trang thai khong nhat quan van c6 thé xay ra néu trong hé théng c6 mot s6 giao dich dugc thuc
hién ddng thoi va cdc hoat dong ciia chiing dan xen theo mot cach khong mong mudn. Vi dy, CSDL
12 khong nhat quan tam thoi trong khi giao dich chuyén khoan tir A sang B dang thyc hién, néu mot
giao dich khdc thuc hién dong thoi doc A va B tai thoi diém trung gian nayva tinh A+B, né dd tham
khao mot gid tri khong nhat quan, sau d6 né thyc hién cap nhat A va B dua trén cic gia tri khong
nhét quan nay, nhu vady CSDL c6 thé ¢ trang thai khong nhit quén ngay ca khi ca hai giao dich
hoan tat thanh céng. Mot giai phdp cho van dé cic giao dich thuc hién dong thoi 1a thuc hién tudn
tw cdc giao dich, tuy nhién gidi phdp nay lam gid hiéu néng ciia hé thong. Cac giai phap khac cho
phép nhiéu giao dich thyc hi¢n canh tranh da dugc phat trién ta s& thao luan vé chiing sau nay. Tinh
c0 1ap cua mdt giao dich dam bao réng su thuc hién d@)ng thoi cdc giao dich dan dén mot trang thai
hé théng twong duong voi mat trang thai c6 thé nhan duoc bai thuc hién céc giao dich nay mot tai
mot thoi diém theo mot thtr nao d6. Bam bdo tinh cd 1ap 1a trach nhi€ém ctia mot thanh phﬁn cua hé
CSDL dugc goi 1a thanh phﬁn quan tri canh tranh ( concurrency-control component ).

IV.2 TRONG THAI GIAO DOCH:

Néu khong c6 su b, tat ca cic giao dich déu hoan tat thanh cong. Tuy nhién, mot giao dich
trong thuc té c6 thé khong thé hoan tit su thuc hién cta né. Giao dich nhu vay dugc goi 1a bi bo do.
Néu ta dam bao dugc tinh nguyén tir, mot giao dich bi bé dé khong dugce phép lam anh hudng téi
trang thdi cia CSDL. Nhu vdy, bit ky thay d6i nao ma giao dich bi bé do nay phai bi huy bo. Mbi
khi cic thay ddi do giao dich bi bo dé bi huy bo, ta n6i réng giao dich bi cudn lai ( rolled back ).
Viéc nay la trdch nhiém cua so dd khoi phuc nham quan tri cic giao dich bi bo dé. Mot giao
dich hoan tat thanh cong su thyc hién cta né dugc goi 1a dugc ban giao ( committed ). Mot
giao dich dugc ban giao ( committed ), thuc hién cdc cap nhat s& bién d6i CSDL sang mot trang
thai nhit quan mdi va né 1 bén viing ngay ca khi c6 su cd. Mdi khi mot giao dich 1a duoc ban giao
( committed ), ta khong thé huy bo céc hiéu qua ciia né bang céc bd dé né. Cach duy nhét dé huy bo
cac hiéu qua cua mét giao dich duoc ban giao ( committed ) la thuc hién mét giao dich bu (
compensating transaction ); nhung khong phai Iudn lu6n co6 thé tao ra mot giao dich bii. Do vay
trach nhiém viét va thuc hién mot giao dich b thudc vé ngudi st dung va khong dugce quan 1y boi
hé¢ CSDL.

Mot giao dich phai ¢ trong mdt trong cdc thang thai sau:

e Tich cyc ( Active ). Trang thdi khoi dau; giao dich giit trong trang thai nay trong khi né dang
thuc hién.

e duogc ban giao bg phan ( Partially Committed ). Sau khi Iénh cudi cung duoc thyc hi¢n.
e Thét bai ( Failed ). Sau khi phat hién rang su thuc hién khong thé tiép tuc dugc nita.
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e Bo do ( Aborted ). Sau khi giao dich da bi cudn lai va CSDL da phuc hoi lai trang thai cua n6
trudc khi khoi dong giao dich.

e duoc ban giao ( Committed ). Sau khi hoan thanh thanh cong giao dich.

Ta n6i mot giao dich da dugc ban giao ( committed ) chi néu né da di vao trang thai Committed,
tuong tu, mot giao dich bi bo do néu n6 da di vao trang thai Aborted. Mot giao dich dugc goi la két
thic néu né hodc 1a committed hoac 1a Aborted. Mot giao dich khdi dau boi trang thai Active. Khi
n6 két thdc 1€nh sau cuing cua nd, né chuyén sang trang thai partially committed. Tai thoi diém nay,
giao dich da hoan thanh sy thyc hién cua nd, nhung né van c6 thé bi bé dé do dau ra hién tai van cé
thé tri tam thoi trong bo nhd chinh va nhu thé mdt sy c6 phan cing van ¢6 thé ngan can su hoan tat
cua giao dich. H¢ CSDL khi d6 da kip viet 1én dia day da thong tin gidp vige tai tao cac cap nhat da
duoc thuc hién trong qua trinh thyc hién giao dich, khi h¢ thong tai khéi dong sau sy c6. Sau hhi
céc thong tin sau cung nay dugc viet 1én dia, giao dich chuyén sang trang thai committed.

Biéu db trang théi twong (mg v&i mot giao dich nhur sau:

Partially | Comrtted
Clommitted
Faled = Ahorted

Vi gia thiét su ¢b hé thong khong gdy ra su mat dit liéu trén dia, Mot giao dich di vao trang thai
Failed sau khi hé thdng xdc dinh rang giao dich khéng thé tién trién binh thuong duoc nita ( do 13i
phan ctig hodc phan mém ). Nhu vay, giao dich phai dugc cudn lai roi chuyén sang trang théi bo
dé. Tai diém nay, hé théng ¢6 hai lya chon:

e  Khdi dong lai giao dich, nhung chi néu giao dich bi bé dé la do 16i phin ciing hodc phan
mém ndo d6 khong lién quan dén logic bén trong cta giao dich. Giao dich dwoc khoi dong lai duoc
xem la mot giao dich méi.

e Giét giao dich thuong dwoc tién hanh hodc do 16 logic bén trong giao djch, 16i nay can dugce
chinh stra boi viét lai chuong trinh tmg dung hodc do dau vao x4u hoic do dit liéu mong mudn
khong tim thiy trong CSDL.

Ta phai than trong khi thyc hién viét ngoai kha quan sat ( observable external Write - nhu viét ra
terminal hay mdy in ). MB&i khi mot viét nhu vay xay ra, n6 khong thé bi xod do n6 c6 thé phai giao
tiép voi bén ngoai hé CSDL. Hau hét cdc hé thong cho phép céc viét nhu thé xay ra chi khi giao
dich da di vao trang thai committed. Mgt cach dé thuc thi mot so dd nhu vay la cho h¢ CSDL luu
trir tam thoi bat ky gid tri nao két hop véi cic viét ngoai nhu vay trong luu trit khong hay thay doi
va thuc hién cdc viét hién tai chi sau khi giao dich da di vao trang thai committed. Néu hé théng that
bai sau khi giao dich di vao trang thai committed nhung trudc khi hoan tat cdc viét ngoai, h¢ CSDL
s& 1am cdc viét ngoai nay ( st dung dit liéu trong luu trit khéng hay thay d6i ) khi hé théng khoi
dong lai.

Trong mot s6 tmg dung, c6 thé mubn cho phép giao dich tich cyc trinh bay dir liéu cho nguoi sur
dung, dac biét la cic giao dich kéo dai trong vai phut hay vai gio. Ta khong thé cho phép xudt ra dir
liéu kha quan sat nhu vay trir phi ta budc phai 1am ton hai tinh nguyén tur giao dich. Hau hét cdc hé
théng giao dich hién hanh dam béo tinh nguyén tir va do vdy cAm dang trao ddi v6i ngudi dung
nay.
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IV.3 THCOIC THI TNH NGUYIN TO VA TNH BON VONG:

Thanh phan quan tri phuc hdi ciia mot hé CSDL hd tro tinh nguyén tir va tinh bén viing.
Trude tién ta xét mot so d6 don gian ( song cuc ky thiéu hidu qua ). So dd nay gia thiét ring chi mot
giao dich la tich cuc tai mdt thoi diém va duogc dya trén tao ban sao cua CSDL dugc goi la céc ban
sao bong ( shadow copies ). So dd gia thiét rflng CSDL chi 1a mot file trén dia. Mot con tro dugc goi
1a db_pointer dugc duy tri trén dia; né tré tdi ban sao hién hanh cua CSDL.

Trong so dd CSDL boéng ( shadow-database ), mot giao dich muén cap nhat CSDL, dau tién
tao ra mot ban sao dﬁy du cta CSDL. TAt ca céc cap nhat dugc lam trén ban sao nay, khong dung
cham t6i ban gbc ( ban sao béng ). Néu tai mot thoi diém bat ky giao dich bi bo do, ban sao méi bi
x04. Ban sao cii cua CSDL khong bi anh hudng. Néu giao dich hoan tat, n6 duge duge ban giao (
committed ) nhu sau. Pau tién, Hoi hé diéu hanh dé dam bao rﬁng tat ca céc trang cua ban sao moi
da duoc viét 1én dia ( flush ). Sau khi flush con tré db_pointer dugc cép nhat dé tré6 dén ban sao
mdi; ban sao méi tré thanh ban sao hién hanh cua CSDL. Ban sao cii bi xo4 di. Giao dich dugc goi
la da dugc duoc ban giao ( committed ) tai thoi diém su cap nhat con tro db_pointer dugc ghi 1én
dia. Ta xét ky thuat nay quan ly sy cd giao dich va sy cd hé thong ra sao? Trudc tién, ta xét sy o
giao dich. Néu giao dich thét bai tai thoi diém bét ky trude khi con tré db_pointer dugc cép nhat,
ndi dung cii cia CSDL khéng bi anh huéng. Ta ¢6 thé bo do giao dich béi xod ban sao méi. Mdi
khi giao dich dugc dugc ban giao ( committed ), tat ca cic cap nhat ma né da thyc hi¢n 1a & trong
CSDL duoc tré boi db_pointer. Nhu vy, hodc tat ca cic cap nhét cua giao dich da duoc phan anh
hoac khong hi¢u qua nao dugc phan dnh, bat chap t6i sy ¢b giao dich. Biy gio ta xét su cd hé thong
Gia str sy ¢d hé thong xay ra tai thoi diém bat ky trudce khi db_pointer di duoc cap nhat dugc Vlet
1én dia. Khi d6, khi hé thong khoi dong lai, né s& doc db _pointer va nhu vay s& thdy noi dung goc
cua CSDL — khong hiu qua nao cua giao dich dugc nhin thdy trén CSDL. Bay gio lai gia su rang
su cb hé thong xdy ra sau khi db_pointer da dugc cdp nhat 1én dia. Trude khi con tré dugc cap nhat,
tat ca cdc trang dugc cdp nhat cua ban sao méi da duogc viét 1én dia. Tir gia thiét file trén dia khong
bi hu hai do sy c¢b hé théng. Do vay, khi hé théng khoi dong lai, né s& doc db_pointer va s& thiy ndi
dung cua CSDL sau tat ca cdc cap nhat da thuc hién boi giao dich. Sy thuc thi nay phu thudc vao
viéc viét 1én db_pointer, viéc viét nay phai 12 nguyén tir, c6 nghia 12 hodc tit ca céc byte clia né
duoc viét hodc khong byte nao dugc viét. Néu chi mot sb byte cta con tré dugc cap nhat boi viée
viét nhung céc byte khac thi khong thi con tré tré thanh vo nghia va ca ban cii 1dn ban méi cua
CSDL c6 thé tim thay khi hé thong khoi dong lai. May man thay, hé théng dia cung cap cdc cap
nhat nguyén tr toan bd khdi dia hodc it nhét 12 mot sector dia. Nhu vay h¢ théng dia dam bao viéc
cap nhét con tré db_pointer 12 nguyén tir. Tinh nguyén tir va tinh bén viing cta giao dich dugc dam
bao badi viéc thuc thi ban sao bong cua thanh phﬁn quan tri phuc hdi. Su thuc thi nay cuc ky thiéu
hi€u qua trong nglt canh CSDL 16n, do sy thuc hi¢n mét giao dich doi hdi phai sao toan bd CSDL.
Hon nita sy thue thi nay khong cho phép cdc giao dich thuc hién dong thoi véi céc giao dich khéc.
Phuong phép thyc thi tinh nguyén tir va tinh ldu bén manh hon va d& tén kém hon duoc trinh bay
trong chuong hé thong phuc hoi.

IV.4 CAC THOC HION CONH TRANH:

H¢ thong xir 1y giao dich thudng cho phép nhiéu giao dich thuc hién dong thoi. Viée cho
phép nhiéu giao dich cap nhat dir liéu dong thoi giy ra nhimg kh6 khan trong viéc bao dam sy nhat
qudn dir liéu. Bao dam sy nhit qudn dit liéu ma khong dém Xia to1 sy thyc hién canh tranh cic giao
dich s& can thém cic cong viéc phy. Mot phuong phap dé tién hanh 1a cho cdc giao dich thuc hién
tuan ty: dam bao rang mot giao dich khdi dong chi sau khi giao dich trudc dd hoan tit. Tuy nhién c6
hai 1y do hop 1y dé thyc hién canh tranh Ia:
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e Mot giao dich gdm nhiéu budc. Mot vai budc lién quan t6i hoat dong I/O; céc bude khdc lién
quan dén hoat dong CPU. CPU va céc dia trong mot h¢ théng c6 thé hoat dong song song. Do vay
hoat dong I/O c6 thé duoc tién hanh song song voi xu ly tai CPU. Sy song song cua hé thong CPU
va 1/0 c6 thé duoc khai thac dé chay nhiéu giao dich song song. Trong khi mét giao dich tién hanh
mot hoat déqg doc/viét trén m(f)!; dia, mét giao dich khéac c6 thé dang chay trong CPU, mot giap dich
thtr ba c6 thé thuc hién doc/viét trén ng@t dia khac ... nhu vay s€ tang lugng dau vao hé thong c6
nghia 1a ting sér lugng giao dich c6 thé duge thuc hién trong mot lugng thoi gian da cho, cling c6
nghia Ia hi¢u suat sir dung bo xur ly va dia tang Ién.
. Cc’)‘thé ¢6 su tron 1an céc gjao dichq dang chay trong h¢ théng, cai ,thi dai cai thi ngén. Néq thuc
hién tuan tu, mdt qud trinh ngan c6 thé phai chd mot qué trinh dai dén trude hoan tat, ma diéu d6
dan dén mot sy tri hodn khong luong trude duge trong viéc chay mot giao dich. Néu céc giao dich
dang hoat dong trén cdc phan khéc nhau cua CSDL, s¢& t6t hon néu ta cho ching chay dong thoi,
chia sé cdc chu ky CPU va truy xuat dia giita ching. Thyc hién canh tranh lam giam sy tri hoan
khong luong trude trong viée chay cic giao dich, dong thoi lam giam thoi gian ddp ng trung binh:
Thoi gian d€ mot giao dich dwoc hoan tat sau khi da dwoc dé trinh.
Pong co dé su dung thyc hién canh tranh trong CSDL ciing gidng nhu dong co dé thyc hién da
chuong trong hé dleu hanh. Khi mot vai giao dich chay dong thot, tinh nhit quan CSDL c6 thé bi
phé huy cho dit méi giao dich la ding. Mot giai phap dé giai quyét van dé nay 1a sir dung dinh thoi.
Hé CSDL phai diéu khién sy trao d6i gitra cdc giao dich canh tranh dé ngan ngua ching phé huy sy
nhat quin cia CSDL. Céc co ché cho diéu dé duoc goi 1a so d6 diéu khién canh tranh (
concurrency-control scheme ).
Xeét hé thdng nha biang don gian, né c¢6 mot sb tai khoan va c6 mot tap hop cdc giao dich, ching truy
xuat, cap nhat cdc tai khoan nay. Gia sir T1 va T2 1a hai giao dic chuyén khoan tir mot tai khoan
sang mot tai khoan khac. Giao dich T1 chuyén 50$ tur tai khoan A sang tai khoan B va dugc xac
dinh nhu sau:
T;: Read(A);

A:=A-50;

Write(A);

Read(B);

B:=B+50;

Write(B);
Giao dich T2 chuyén 10% s6 du tr tai khoan A sang tai khodn B, va dugc xdc dinh nhu
sau: T,: Read(A);

Temp:=A*0.1;

A:=A-temp;

Write(A);

Read(B);

B:=B+temp;

Write(B);
Gia su gid trj hién tai cua A va B tuong tng 1a 10003 va 2000$. Gia st rang hai giao dich nay duoc
thyc hién moi mét tai mét thoi diém theo thu ty T1 ro6i toi T2. Nhu vay, day th}_IC hién nay la nhu
hinh bén dudi, trong d6 day cdc budc chi thi ¢ trong thir ty thoi gian tir dinh xudng ddy, céc chi thi
cua T1 nam & ¢t trdi con céc chi thi cia T2 nam & cdt phai:
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T Tz

Read{i),

A=A50;

Write(4A),

Read(E};

E=E+50;

Write(E);
Read(i);
Temp =4A%01,
A=A temp,
Write(4),
Read(E);
B =B+temp;

| Write(E);
Schedile-1

Gia tri sau cung cua cdc tai khoan A va B, sau khi thyc hién day cdc chi thi theo trinh ty nay 1a 855$
va 21458$ twong ung. Nhu vay, tong gid tri ctia hai tai khoan nay ( A + B ) dugc bao ton sau khi thyuc
hién c4 hai giao dich.

Tuong tu, néu hai giao dich duoc thuc hién moi mot tai mot thoi diém song theo trinh tuy T2 roi dén
T1, khi d6 day thyuc hién s la:

T1 Tz
Read(i);
Temp:=4%*01;
A=A temp,
Write(4),
Read(E);
B =B+temp;
Write(E);
Read{i),
A=A50
Write(4A),
Read(E);
E=E+50;
Write(E); v
Schedule-2

Va két qua 1a cdc gid trj cudi cling cua tai khoan A va B tuong tng sé& 1a 850$ va 21508.
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Cic day thuc hién vira duoc md ta trén dugc goi 1a cic lich trinh ( schedules ). Chiing biéu dién
trinh ty thoi gian cdc chi thi dugc thue hién trong hé thdng. Mot lich trinh dbi voi mot tap cic giao
dich phai bao gém tat ca cdc chi thi ctia cdc giao dich nay va phai bao ton thir tu cac chi thi Xudt
hién trong moi mot giao dich. Vi du, dbi voi giao dich T1 , chi thi Write(A) phai xuat hién trudc chi
thi Read(B), trong bat ky lich trinh hop 1¢ nao. Céc lich trlnh schedule-1 va schedule-2 la tuan tu.
Mbi lich trinh tuan ty gom mot day cdc chi thi tir cdc giao dich, trong do6 céc chi thi thudc vé mot
giao dich xuét hién cting nhau trong lich trinh. Nhu vay, ddi vdi mot tap n giao dich, ¢6 n! lich trinh
tudn tu hop 1€ khdc nhau. Khi mot sd giao dich duogc thuc hién df)ng thoi, lic trinh twong tng khong
nhat thiét 12 tuan tu. Néu hai giao dich dang chay dong thoi, hé diéu hanh c6 thé thuc hién mét giao
dich trong mot khoang ngan thoi gian, sau d6 chuyén ddi ngit canh, thyc hién giao dich thtr hai mot
khoang thoi gian sau dé lai chuyen sang thuc hién giao dich thur nhéat mot khoang va cur nhu vay (
hé thdng chia sé thoi gian ).

C6 thé c6 mot vai day thuc hién, vi nhiéu chi thi cua céc giao dich c6 thé dan xen nhau. N6i chung,
khong thé du doan chinh x4c nhirng chi thi nao ctia mot giao dich s& duoc thuc hién trude khi CPU
chuyén cho giao dich khéc. Do vay, s6 céc lich trinh c6 thé ddi véi mot tap n giao dich 16n hon n!
nhicu.

T Tz

Read{&);

A=4_A0

Write(4),
Read{&);
Temp:=4%01;
A=A temp,
Writel4),

Read(E);

E=E+30;

Write(B),
Read(E);
E=E+temp;

v Write(BE};

Schedinle-3 — mit Lich trink canh tranh tuwong diong schedile-1

Khong phai tat ca cdc thuc hién canh tranh cho ra mét trang thai ding. Vi du schedule-4 sau cho ta
mot minh hoa vé nhan dinh nay:

Sau khi thyc hién giao dich nay, ta dat téi trang thai trong d6 gia tri cudi ciia A va B tuong Ung la
950$ va 2100$. Trang thai nay 1a mot trang thdi khéng nhat quan ( A+B trudc khi thyc hién giao
dich 12 3000$ nhung sau khi giao dich 1a 3050$ ). Nhu vay, néu giao phé viéc diéu khién thyc hién
canh tranh cho hé diéu hanh, s& c6 thé dan t6i céc trang thai khong nhét quin. Nhiém vu cua h¢
CSDL la dam bao réng mot lich trinh dugc phép thuc hién s€ dua CSDL sang mot trang théi nhét
quan. Thanh phan cua hé CSDL thyc hién nhiém vy nay dugc goi la thanh phan diéu khién canh
tranh ( concurrency-control component ). Ta c6 thé dam bao su nhat quan ctia CSDL véi thuc hién
canh tranh bang cdch nim chic rang mot lich trinh dwoc thuc hién ¢ cling hiéu qua nhu mot lich
trinh tuan tu.
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T Tz
Read(4),
A=A00
Readid);
Temp:=4%01;
A=A temp,
Write(4),
Read(E);
Write(4),
Read(E);
E=E+50;
Write(E);
E=B+temp;
+  Write(B),

Schedile-4 — mit lich trink canh tranh

IV.5 TNH KHO TUDN TO: ( Serializability )

IV.5.1 Tuén ty xung dot

IV.5.2 Tuln tu view

Hé CSDL phai diéu khién sy thyc hién canh tranh cic giao dich dé dam béo rang trang thai CSDL
gilt nguyén o trang thai nhét quén. Trude khi ta kiém tra hé CSDL c6 thé thuc hién nhiém vu nay
nhu thé ndo, dau tién ta phai hiéu cac lich trinh n2o s& dam bao tinh nhét quan va cic lich trinh nao
khong. Vi cac giao dich la cidc chuong trinh, nén that khé xac dinh cac hoat dong chinh x4c duoc
thuc hién bdi mdt giao dich la hoat dong gi va nhitng hoat dong nao cua cic giao dich tdc dong lan
nhau. Vi ly do nay, ta s¢ khong giai thich kiéu hoat dong ma mot giao dich cé thé thuc hién trén mot
hang muc dit liéu. Thay vao d6, ta chi xét hai hoat dong: Read va Write. Ta cling gia thiét ring giita
mot chi thi Read(Q) va moét chi thi Write(Q) trén mot hang muc dit liéu Q, mdt giao dich cé thé
thuc hi¢én mdt day tuy y cdc hoat dong trén ban sao cua Q dugc luu trd trong buffer cuc bd cua giao
dich. Vi vy ta s& chi néu cdc chi thi Read va Write trong lich trinh, nhu trong biéu dién véi quy
udc nhu vay cua schedule-3 dudi day:
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T Ty
Read(4);
Write(4);
Read( ),
Write(4),
Read(E};
Write(E);
Read(E);
v Write(E);

Schedule-3 viét dudi derng thod thudn )

IV.5.1 Tuan tu xung dot

Xét lich trinh S trong d6 co hai chi thi lién tiép Ii va Ij caa cic giao dich Ti , Tj tuong
ung (1 (j ). Néu Ii va Ij tham khao dén cdc hang muc dir li¢u khic nhau, ta c6 thé doi cho Ii va Ij
ma khong lam anh huong dén két qua cua bat ky chi thi nao trong lich trinh. Tuy nhién, néu Ii va Ij
tham khdo cung mdt hang muc dir li€u Q, khi d6 thir tu cua hai budc nay cé thé rat quan trong. Do
ta dang thuc hién chi cic chi thi Read va Write, nén ta c6 bon truong hop can phai xét sau:

1. Ii = Read(Q); Ij = Read(Q): Thur ty cua Ii va Ij khong gay ra van d& nao, do Ti va Tj doc cling
mot gid tri Q bat ké dén thur tu gitra Ii va Ij.

2. Ii=Read(Q); Ij = Write(Q): Néu Ti thuc hién trude Ij, Khi d6 Ti khong doc gié tri dugc viét boi
Tj béi chi thi Ij . Néu [j thyc hién trudce Ii , Ti s€ doc gid tri cia Q dugce viet boi [j , nhu vay thu ty
cua li va [j 1a quan trong.

3. @i = Write(Q); Ij = Read(Q): Thur tuy cua Ii va [j la quan trong do cung ly do trong truong hop
trudce.

4. Ii= Writg:(Q); Ij = Write(Q): Ca hai chi thi 1a hoat dong Write, thir ty cua hai chi thi né}y khong
anh huong dén cé hai giao dich Ti va Tj . Tuy nhién, gid tri nhan dugc bdi chi thi Read ké trong S
s€ bi anh huQng do két qua phu thudc vao chi thi Write dugc thuc hi¢n sau cung trong hai chi thi
Write nay. Néu khong con chi thi Write nao sau li va Ij trong S, thtr tu cta Ii vf Ij s€ &nh hudng truc
tiép dén gia tri cudi cua Q trong trang thiai CSDL két qua (cua lich trinh S ).

Nhu vay chi trong truong hop ca Ii va Ij 1a cac chi thi Read, thir ty thuce hién cua hai chi thi nay (
trong S ) 1a khong gy ra van dé.

Ta né6i Ii va Ij xung dot néu cdc hoat ddng nay nam trong cdc giao dich khéc nhau, tién hanh
trén cung mdt hang muc dir liéu va c6 it nhat mot hoat dong 1a Write. Ta xét lich trinh schedule-3
nhu vi du minh hoa cho céc chi thi xung dot.
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Ty T
Read(4);
Write(4),
Read{&);
Write(4),
Read(E),
Write(B),
Read(E);
v Write(E);

Chi thi Write(A) trong T1 xung dot véi Read(A) trong T2. Tuy nhién, chi thi Write(A) trong
T2 khong xung dot véi chi thi Read(B) trong T1 do céc chi thi nay truy Xuét cdc hang muc dir li¢u
khéic nhau.

Ti va Ij 1a hai chi thi lién tiép trong lich trinh S. Néu Ii va Ij 1a c4c chi thi ctia céc giao dich
khac nhau va khong xung dot, khi d6 ta c6 thé doi thir ty ctia chiing ma khong 1am anh hudng gi
dén két qua xu 1y va nhu vdy ta nhan dugc mot lich trinh méi S* twong duong vadi S. Do chi thi
Write(A) cta T2 khong xung dot voi chi thi Read(B) cuia T1, ta ¢6 thé ddi chd cdc chi thi nay dé
duoc mot lich trinh twong duwong — schedule-5 duédi day

Ty Tz
Read{&);
Write(A),

Read(4);
Read(E);

Write(4),
Write(E};

Read(E),

\J Write(E);

Ta tiép tuc ddi chd céc chi thi khong xung dot nhu sau:
e Ddi chd chi thi Read(B) ctia T1 vdi chi thi Read(A) ctia T2
e Ddi chd chi thi Write(B) ciia T1 véi chi thi Write(A) cta T2
e Do6i chd chi thi Write(B) ciia T1 véi chi thi Read(A) ctua T2

Két qua cudi cling cua cic budc ddi chd nay 1a mot lich trinh méi ( schedule-6 —lich trinh tun tu )
tuong duong voi lich trinh ban dau ( schedule-3 ):
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Ty T

Read(4);

Write(4),

Read(B);

Write(E);
Read{4);
Write{4),
Read(E);

v Write(E);

SL"-' P A P 4

Dinkb_clicl Fr dicrlzu cralinn eomnackione

Sy tuong duong nay cho ta thiy: bat chap trang thdi hé thdng ban dau, schedule-3 s& sinh ra cling
trang thai cudi nhu mdt lich trinh tuan ty nao dé.

Néu moét lich trinh S ¢6 thé bién ddi thanh mét lich trinh S” boi mot diy cdc dbi chd céc chi thi
khong xung dot, ta néi S va S’ 1a tuong duong xung dot ( conflict equivalent ). Trong cac schedule
da dugc néu & trén, ta thay schedule-1 tuong duong xung dot véi schedule-3.

Khéi niém twong duong xung dot dan dén khéi niém tuan tu xung dot. Ta n6i mdt lich trinh S 1a kha
tuan ty xung dot ( conflict serializable ) néu né twong duong xung dét véi mot lich trinh tuan ty.
Nhu vay, schedule-3 1a kha tuan ty xung dot. Nhu mdt vi dy, lich trinh schedule-7 dudi day khong
tuong duong xung dot vai mot lich trinh tuan ty nao do vdy né khong la kha tuan ty xung dot:

T+ Ta
Read((})
Write(Q)
Write(Q)
Y
Schedule-7

C6 thé c6 hai lich trinh sinh ra ciing két qua, nhung khong tuong tuong xung dot. Vi du, giao dich
T5 chuyén 10$ tir tai khoan B sang tai khoan A. Ta xét lich trinh schedule-8 nhu dudi ddy, lich trinh
nay khong twong duong xung dot véi lich trinh tuan tu < T1, TS > do trong lich trinh schedule-8 chi
thi Write(B) ctia TS xung ddt v6i chi thi Read(B) ciia T1 nhw vay ta khong thé di chuyén tit ca
cic chi thi ciia T1 vé truéc céc chi thi ciia TS5 boi viéc hodn d6i lién tiép céc chi thi khong xung
dot. Tuy nhién, cic gid tri sau clng cuia tai khoan A va B sau khi thuc hién lich schedule-8 hodc sau
khi thyuc hién lich trinh tuan tw <T1, T5 > 1a nhu nhau--- 12 960 va 2040 tuong tng. Qua vi du nay
ta thy can thiét phai phan tich ca sy tinh todn duoc thuc hién boi cic giao dich ma khéng chi cic
hoat dong Read va Write. Thuy nhién sy phén tich nhu vay s& ning né va phai tra mot gid tinh todn
cao hon.
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Ty T
Read{d),
A=AS0;
Write(4),
Read(B);
B:=B-10;
Write(4);
Read(E),
B:=B+50;
Write(E);
Read(4);
A:=A+50;
4 Write(A),;
Schedulz-8

IV.5.2 Tulln tJ view

Xét hai lich trinh S va S’, trong d6 cing mot tap hop cac giao dich tham gia vao ca hai lich
trinh. Céc lich trinh S va S° dugc goi la tuong duong view néu ba diéu kién sau dugc thoa man:
1. Dbi véi mdi hang muyc dir li¢u Q, néu giao dich Ti doc gia tri khoi dau cua Q trong lich trinh S,
thi giao dich Ti phai cling doc gia tri khoi dau cua Q trong lich trinh S°.
2. DPbi voi mdi hang muc dir liéu Q, néu giao dich Ti thuc hién Read(Q) trong lich trinh S va gia
tri d6 dugc san sinh ra boi giao dich Tj thi Ti ciing phai doc gid tri ciia Q dugc sinh ra béi giao dich
Tj trong S’.
3. Ddi v6i mbi hang muc dir li¢u Q, giao dich thuc hi¢n hoat dong Write(Q) sau cung trong lich
trinh S, phai thuc hién hoat dong Write(Q) sau cung trong lich trinh S’.
Piéu kién 1 va 2 ddm bao mdi giao dich doc cuing cic gid tri trong cd hai lich trinh va do vay thyc
hién cuing tinh toan. Diéu kién 3 di cdp voi cac dicu kién 1 va 2 dam bdo ca hai lich trinh cho ra keét
qua 1a trang thai cuodi cung cua h¢ thong nhu nhau. Trong cic vi du trudce, schedule-1 1a khong
tuong tuwong view voi lich trinh 2 do, trong schedule-1, gid tri cua tai khoan A dugc doc boi giao
dich T2 duogc sinh ra bgi T1 , trong khi diéu nay khong xdy ra trong schedule-2. Schedule-1 tuong
duong view véi schedule-3 vi cac gid tri cta cic tai khoan A va B dugc doc boi T2 dugc sinh ra béi
T1 trong c4 hai lich trinh.
Quan niém tuong duong view dua dén quan niém tuén tu view. Ta néi lich trinh S 12 kha tuan tu
view ( view serializable ) néu né tuong duong view v&i mot lich trinh tuan tu. Ta xét lich trinh sau:

84



www.nhipsongcongnghe.net

Ts Ta Te
Read(())
Write(())
Write(())
' ' Write{()}
Schedule-9

N6 twong dwong view véi lich trinh tuan ty < T3, T4, T6 > do chi thi Read(Q) doc gi4 tri khoi dau
cua Q trong ca hai lich trinh va T6 thuc hién Write sau cung trong cd hai lich trinh nhu vay
schedule-9 kha tuan tu view.

MBai lich trinh kha tudn tu xung dot 1a kha tuan ty view, nhung c6 nhiing lich trinh kha tuan tu view
khong kha tuén tu xung dot ( vi du schedule-9 ).

Trong schedule-9 cdc giao dich T4 va T6 thuc hi¢én cic hoat dong Write(Q) ma khong thuc hién
hoat dong Read(Q), Cdc Write dang nay dugc goi 1a cic Write mu ( blind write ). Cac Write mu
xudt hién trong bat ky lich trinh kha tuan ty view khong kha tuan tu xung dot.

IV.6 TNH KHO PHOC HOI ( Recoverability )

IV.6.1 Lich trinh kha phuc hdi

IV.6.2 Lich trinh cascadeless

Ta da nghién ctru cdc lich trinh c6 thé chdp nhan dudi quan di’ém su nhat quan cua CSDL véi gia
thiét khong c6 giao dich nao that bai. Ta s€ xét hi¢u qua cua that bai giao dich trong thuc hién canh
tranh.

Néu giao dich Ti that bai vi 1y do ndo d6, ta cin huy bo hi¢u qua cua giao dich nay dé dam bao tinh
nguyén tur cua giao dich. Trong hé thong cho phép thyuc hién canh tranh, cling can thiet dam bao
rang bat ky giao dich nao phu thudc vao Ti ciing phai bi bo. Dé thyc hién sy chic chan nay, ta can
bb tri cdc han ché trén kiéu lich trinh dugc phép trong hé thong.

IV.6.1 Lich trinh kha phuc hdi ( Recoverable Schedule )

Xét lich trinh schedule-10 trong d6 T9 1a mét giao dich chi thyc hién mdt chi thi Read(A). Gia sir h¢
thong cho phép T9 ban giao,( commit ) ngay sau khi thuc hi€n chi thi Read(A). Nhu vay T9 ban
giao truée T8 . Gia sir T8 that bai trudc khi ban giao, vi T9 vi T9 da doc gid tri cua hang muyc gitr
liéu A dugc viet boi T8 , ta phai bo do T9 d€ dam bao tinh nguyén tu giao dich. Song T9 da dugc
ban giao va khong thé bo do dugc. Ta c6 tinh hudng trong d6 khong thé khodi phuc ding sau that bai
cua T8 .
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Tz To
EFeadii)
Write(A)
Readi4)
Eead(B)
¥
Schedile-10

Lich trinh schedule-10 1a mot vi dy vé lich trinh khong phuc hdi duge va khong duoc phép. Hau hét
cac h¢ CSDL doi hoi tat ca céc lich trinh phai phuc hoi duge. Mot lich rinh kha phuc hoi la lich
trinh trong do, doi voi moi cap giao dich Ti, Tj , néu Tj doc hang muc dir lieu dwoc viet boi Ti thi
hoat dong ban giao cua Tj phai xay ra sau hoat dong ban giao cua Ti .

IV.6.2 Lich trinh cascadeless

Ngay ca khi lich trinh 1a kha phuc hdi, dé phyc hdi diing sau that bai cia mot giao dich Ti ta phai
cudn lai mot vai giao dich. Tinh hudng nhu thé xay ra khi cac giao dich doc dit li¢u dugc viét boi Ti
. Ta xét lich trinh schedule-11 sau

Tin T Tz
Beadii)
Eead(B)
Write(A)

Read(4)

Write(A)

¥ v Read{A)
Schedule-11

Giao dich T10 viét mét gid tri duoc doc boi T11 . Giao dich T12 doc mét gid tri dugc viét bai T11 .
Gia sir rang tai diém nay T10 thét bai. T10 phai cudn lai, do T11 phy thudc vao T10 nén T11 ciing
phai cudn lai va cling nhu vay véi T12. Hi¢n tugng trong dé mét giao dich thét bai kéo theo mot
day cdc giao dich phai cudn lai dugc goi 1a su cudn lai hang loat ( cascading rollback ).

cudn lai hang loat din dén viéc huy bo mot khdi lwong cong viée dang ké. Phai han ché cac lich
trinh dé viéc cudn lai hang loat khong thé xay ra. Céc lich trinh nhu vay duoc goi la cac lich trinh
cascadeless. Mot lich trinh cascadeless 1a mot lich trinh trong d6 mdi cdp giao dich Ti , Tj néu Tj
doc mot hang muc dir liéu dwoc viét truée dé béi Ti, hoat dong ban giao cua Ti phai xudt hién
truoc hoat dong doc cua TJ . Mot lich trinh cascadeless 1a kha phuc hdi.

IV.7 THOC THI C LOP ( Implementation of Isolation )

C6 nhiéu so dd diéu khién canh tranh c6 thé duoc st dung dé dam béo céc tinh chat mot lich trinh
phai c6 ( nham gitt CSDL ¢ trang thdi nhat quén, cho phép quan 1y cic giao dich ... ), ngay ca khi
nhiéu giao dich thyc hién canh tranh, chi céc lich trinh c6 thé chép nhén duoc sinh ra, bat ké hé diéu
hanh chia sé thoi gian tai nguyén nhu thé nao gitta cic giao dich.

Nhu mét vi du, ta xét mot so d6 diéu khién canh tranh sau: Mot giao dich tdu mot chét ( lock )
trén toan bd CSDL trude khi né khéi dong va thdo chdt khi né di ban giao. Trong khi giao dich giit
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chdt khong giao dich nao khdc duoc phép tau chét va nhu vay phai cho dén tan khi chdt duge thdo.
Trong d6i sach chdt, chi mot giao dich dugc thyc hién tai mot thoi diém va nhu vay chi lich trinh
tun ty dugc sinh ra. So do diéu khién canh tranh nay cho ra mot hiéu ning canh tranh nghéo nan.
Ta néi né cung cAp mot bac canh tranh nghéo ( poor degree of concurrency ).

Muc dich cua cdc so d6 di€u khién canh tranh 1a cung cap mdt bac canh tranh cao trong khi van
dam bao céc lich trinh dugc sinh ra la kha tuan ty xung dot hodc kha tuan tu view va cascadeless.

IV.8 [JUNH NGHUA GIAO DLICH TRONG SQL

Chuan SQL dic ta su bat dau mot giao dich mot canh khdng tudng minh. Cic giao dich duogc két
thic bo1 mot trong hai 1énh SQL sau:

e Commit work ban giao giao dich hién hanh va bit ddu mot giao dich méi

e Rollback work gay ra su huy bd giao dich hién hanh

Tu khod work 1a chon lya trong ca hai 1énh. Néu mét chuong trinh két thdc thiéu ca hai 1énh nay,
céc cap nhat hoac dugc ban giao hodc bi cudn lai 1a céc sy thuc hién phuy thudc.

Chuin ciing dic ta hé thdng phai dam bao ca tinh kha tudn tu va tinh ty do tir viéc cudn lai hang
loat. Pinh nghia tinh kha tuan ty dugc ding bdi chuan 1a mot lich trinh phai c¢6 cung hi¢u qua nhu
mot lich trinh tuan ty nhu vay tinh kha tuan ty xung dot va view déu dugc chap nhan.

Chuén SQL-92 cling cho phép mdt giao dich déc ta n6 cé thé duoc thuc hién theo mot cach ma cé
thé lam cho n6 tro nén khong kha tuan ty voi sy ton trong cdc giao dich khac. Vi dy, mot giao dich
¢6 thé hoat dong & mirc Read uncommitted, cho phép giao dich doc céc mau tin them chi néu ching
khong duoc ban giao. Pic diém nay dugc cung cap cho céc giao dich dai cac két qua cua ching
khong nhat thiét ~phai chinh xdc. Vi du, thong tin xap xi thuong la du cho cdc thong ké dugc ding
cho t6i uu hod van tin.

Cac mirc nhat quan dugc dic ta trong SQL-92 1a:

e Serializable : mac nhién

e Repeatable read : chi cho phép doc cac record da dwogc ban giao, hon nira yéu cau giita hai
Read trén mot record boi mot giao dich khdng mot giao dich nao khac duge phép cap nhat record
nay. Tuy nhién, giao dich c6 thé khong kha tuan tu véi sy ton trong cdc giao dich khdc. Vi du, khi
tim kiém cdc record thoa mén cdc diéu kién nao d6, mot giao dich c6 thé tim thiy mét vai record
duoc xen boi mot giao dich da ban giao,

* Read committed: Chi cho phép doc cac record da dugc ban giao, nhung khong c6 yéu cau
th@m trén cdc Read kha 13p. Vi du, gilta hai Read ctia mot record bdi mdt giao dich, cdc mau tin cé
thé duoc cap nhat boi cac giao dich da ban giao khac.

* Read uncommitted: Cho phép doc ca cdc record chua dugc ban giao. Day la muc nhit quin
thap nhat dugc phép trong SQL-92.

IV.9  KIOM THO TNH KHO TUDON TO

IV.9.1 Kiém thir tinh kha tuin ty xung dot

IV.9.2 Kiém thi tinh kha tudn tu view

Khi thiét ké céc so d6 diéu khién canh tranh, ta phai chtng to rang céc lich trinh duogc sinh ra boi so
d6 1a kha tuan ty. D€ lam di€u do, trudc tién ta phai biét lam thé nao dé xac dinh, véi mdt lich trinh
cu thé da cho, c6 1a kha tuan ty hay khong.
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IV.9.1 Kiém thir tinh kha tuian tu xung dot

Gia su S 1a mot lich trinh. Ta xay dung mot dd thi dinh hudng, dugc goi 1a do thi trinh tu (
precedence graph ), tu S. Bo thi gom mot cap ( 'V, E ) trong d6 V la tép céc dinh va E la tép cic
cung. Tép cédc dinh bao gdm tit ca cic giao dich tham gia vao lich trinh. Tap cdc cung bao gom tat
ca cdc cung dang Ti ( Tj sao cho mét trong cdc diéu kién sau dugc thoa man:

1. Ti thuc hién Write(Q) trude Tj thuc hién Read(Q).

2. Ti thyc hién Read(Q) trudc khi Tj thuc hién Write(Q).

3. Ti thyc hién Write(Q) trude khi Tj thuc hién Write(Q).

Néu mot cung Ti ( Tj tE}n tai trong dd thi trinh ty, thi trong bat ky lich trinh tuan ty S’ ndo tuong
duong vai S, Ti phai xuat hién trude Tj .

D3 thi trinh hr di véi schedule-1 T @—» @ vl tht ¢ céc chi thi cia

T1 dwee thue hign tnede chi th d&u tifn cua T2

B5 thi trinh ty d6i véi schedule-2 la: @—-@ vi tht cA cac chi thi cia

T2 dwoc thwe hifn trvde chi thi d8u tifn cua T1

D3 thi trinh tw d51 véi schedule-d chiva céc cung T1 { T2 wi T1 thwc hign Eead{d) tredc
T2 thipc hign Write(A). INé ciing chiva cung T2 { T1 wi T2 thirc hign Eead(BE) tnrdc khi T1 thec

hign Write(B):
A

Néu d6 thi trinh ty d6i voi S ¢6 chu trinh, khi d6 lich trinh S khéng 14 kha tudn tw xungdot. Néu dd
thi khong chira chu trinh, khi d6 lich trinh S 1a kha tudn ty xung dot. Thir ty kha tuan ty c6 thé nhan
duoc thong qua sap xep topo ( topological sorting ), n6 xac dinh mot thir tyr tuyen tinh nhat quan Vol
thir tyr bo phéan cua d6 thi trinh tu. N6i chung, c6 mot vai thu ty tuyen tinh c¢6 thé nhan duoc qua sap

xép topo. Vi du, d6 thi sau:

ORI CY

hod

C6 hai thir ty tuyén tinh chap nhan duoc 1a:
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-GG

00

Nhu vay, dé kiém thir tinh kha tudn tu xung dot, ta can xay dung dd thi trinh tu va goi thuat todn
phét hién chu trinh. Ta nhan dugc mdt so do thuc nghiém dé xac dinh tinh kha tuan ty xung dot.
Nhu vi du, schedule-1 va schedule-2, d6 thi trinh tu ctia ching khong ¢6 chu trinh, do vy ching la
céc chu trinh kha tuan ty xung dot, trong khi do thi trinh tu ctia schedule-4 chua chu trinh do vay
n6 khong 1a kha tuan ty xung dot.

IV.9.2 Kiém thtr tinh kha tuan tu view

Ta c6 thé stra d6i phép kiém thir d6 thi trinh tu di voi tinh kha tuan ty xung dot dé kiém thu tinh
kha tuan tu view. Tuy nhién, phép kiém thtr nay phai tra gid cao vé thoi gian chay.

Xét lich trinh schedule-9, néu ta tuan theo quy tic trong phép kiém thir tinh kha tuan ty xung dot dé
tao do thi trinh ty, ta nhan dugc do thi sau:

9@

Do thi nay c¢6 chu trinh, do vy schedule-9 khong 1 kha tudn ty xung dot. Tuy nhién, di da thiy
né 1a kha tudn tu view ( do né tuong duong vdi lich trinh tuan tu < T3, T4, T6 > ). Cung T3
(T4 khong dugc xen vao dd thi vi cdc gid tri cia hang muc Q dugc san sinh boi T3 va T4 khong
dugc dung boi bat ky giao dich nao khic va T6 san sinh ra gid tri cudi méi cia Q. Cdc chi thi
Write(Q) cua T3 va T4 duoc goi 1a cac Write vO dung ( Useless Write ). Diéu trén chi ra riing
khong the st dung don thuin so' d6 ad thi trinh ty de kiém thir tinh kha tuan tuy view. Can thiét
phat trién mot so d6 cho viéc quyét dinh cung nao 1a can phai xen vao do thi trinh tu.

Xét mat lich trinh S. Gia su giao dich Tj doc hang muc dir liéu Q duoc viét boi Ti . R rang la néu S
12 kha tuan tu view, khi d6, trong bat ky lich trinh tudn ty S’ twong duong véi S, Ti phai di trudc Tj
. Bay gio gid st réng, trong lich trinh S, giao dich Tk thuc hi¢én mot Write(Q), khi do, trong lich
trinh S”, Tk phai hodc di trude Ti hodc di sau Tj . N6 khong thé xuét hién gitta Ti va Tj vi nhu vay
Tj khong doc gia tri ciia Q duoc viét bai Ti va nhu vay S khong twong duong view véi S*. Cac rang
budc nay khong thé biéu dién dugc trong thuat ngit cia md hinh dd thi trinh ty don gian dugc néu
1én trude day. Nhu trong vi du trude, khé khin ndy sinh & chd ta biét mot trong hai cung Tk ( Ti va
Tj (Tk phai dugc xen vao do thi nhung ta chua tao duoc quy tiac dé xdc dinh su lya chon thich hop.
Pé tao ra quy tic nay, ta cin mo rong dd thi dinh hudng dé bao ham céc cung gan nhan, ta goi dd
thi nhu vy la db thi trinh tu gdn nhén ( Label precedence graph ). Cniing nhu trude day, cdc nut
ctia d0 thi 12 tit ca cic giao dich tham gia vao lich trinh. Cic quy tic xen cung gdn nhin duoc dién
giai nhu sau:
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Gia st S 1a lich trinh gém cac giao dich { T1 , T2, ..., Tn }. Tb va Tf la hai giao dich gia: Tb phat
ra Write(Q) ddi vdi mdi Q dugc truy xudt trong S, Tf phat ra Read(Q) d6i voi mdi Q duoc truy Xudt
trong S. Ta xay dyng lich trinh méi S” tir S bang cich xen Tb & bat dau ciia S va Tf & cudi cia S.
D6 thi trinh tu gén nhan d6 véi S” duoc xdy dung dwa trén cc quy tic:

1. Thémcung Ti(0Tj, néu Tj doc gié tri cia hang muc dit liéu Q duoc viét boi T;

2. Xod tat ca cdc cung lién quan toi céc giao dich v6 dung. Mot giao dich Ti dugc goi la v6 dung
ncu khong cé con dudng nao trong do thi trinh ty dan tir Ti dén Tf .

3. Dbi véi mdi hang muc dir liéu Q sao cho Tj doc gid tri cia Q dugc viét bai Ti va Tk thuc hién
Write(Q), Tk ( Tb ti€n hanh cac budc sau

a. Néu Ti=Tb va Tj ( Tf, khi d6 xen cung Tj (0 Tk vao d0 thi trinh ty gdn nhén

b. Néu Ti ( Tb va Tj = Tf khi d6 xen cung Tk (0 Ti vao dd thi trinh tuy gin nhén

c. NéuTi (TbvaTj(Tf khi d6 xen ca hai cung Tk (p Ti va Tj (p Tk vao do thi trinh tw gdn
nhan, trong dé p 1a mot s6 nguyén duy nhat 1é6n hon 0 ma chua dugc sir dung trudc dé dé gan nhan
cung.

Quy tic 3¢ phan dnh rang néu Ti viét hang muc dit liéu dugc doc bai Tj thi mdt giao dich Tk viét
cung hang muc dir liéu nay phai hodc di trude Ti hodc di sau Tj . Quy tic 3a va 3b la truong hop
dic biét 1a két qua cta sy kién Tb va Tf cin thiét 1a cdc giao dich dau tién va cudi ciing twong (mg.
Nhu mot vi du, ta xét schedule-7. D6 thi trinh ti gdn nhén cia né duoc xay dung qua cédc budc 1 va
2 la:

0 0

® (®)

Db thi sau cing cta né 1a (cung T3 (T4 12 két qua cua 3a, cung T4 (T3 1akét qua ctia 3b) :

0 ]
& 0 @

D4 thi trinh ti gén nhan cia schedule-9 1a:
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DU l[]
© ©

0

Cubi cung, ta xét lich trinh schedule-10:

T T T7
Read(())
Write(())
Read{(})
Write(()
Write(Q)

bo thi trinh ty gdn nhan cua schedule-10 la:

P thi trinh tu gén nhin cta schedule-7 chita chu trinh t6i tiéu : T3 (T4 ( T3

P thi trinh tu gén nhin cta schedule-10 chira chu trinh téi tiéu: T3 ( T1 ( T3

DO thi trinh ty gén nhén ciia schedule-9 khéng chira chira chu trinh nio.

Néu d6 thi trinh tu gan nhan khong chita chu trinh, lich trinh tuong (mg 13 kha tuan ty view, nhu
vay schedule-9 1a kha tuan ty view. Tuy qhién, néu do thi chtra chu trinh, diu kién nay khong kéo
theo lich trinh tuong Gmg khong 1a kha tuan ty view. D6 thi trinh tu gan nhan cua schedule-7 chira
chu trinh va lich trinh nay khong la kha tuan ty view. Bén canh d6, lich trinh schedule- 10 1a kha
tuan tu view, nhung do thi trinh tu gdn nhén cta nd 6 chira chu trinh. Bay gio ta gia sur rang c6 n
cap cung tach biét, do 1a do ta da dp dung n lan quy téc 3¢ trong si xdy dung doé thi trinh tw. Khi dé
¢6 2n do thi khdc nhau, mdi mot chira ding mét cung trong moi cap. Néu mét d6 thi nao d6 trong
cic dd thi nay 1a phi chu trinh, khi d6 lich trinh twong tng la kha tuan‘tu view. Thut todn nay doi
hoi mét phép kiém thur vét can cdc do thi riéng biét, va nhu vay thudc ve 16p van dé NP-complet !!
Ta xét d6 thi schedule-10. n6 c¢6 diing mot cip tach biét. Hai d6 thi trién biét 1a:
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D) thi thir nhat khong chira chu trinh, do vay lich trinh 12 kha tuan tu view.

BAI TAP CHUONG IV

%%k k

IV.l Liétké cdc tinh chat ACID. Giai thich su hiru ich cia mdi mot trong ching.
IV.2  Trong khi thuc hi¢n, mgt giao dich trai qua mét vai trang thai dén tan khi né ban giao
hgéc pé do. Liét ké tat 9é cac day trang théi c6 thé giao dich c¢6 thé trai qua. Giai thich tai sao moi
bac cau trang théi c6 thé xay ra.
IV.3  Gidi thich sy khic biét gitta lich trinh tudn tu ( Serial schedule ) va lich trinh kha tudn tu
( Serializable schedule ).
IV.4  Xét hai giao dich sau:
T : Read(A);
Read(B);
If A=0 then B:=B+1;
Write(B).
T,: Read(B);
Read(A);
If B=0 then A:=A+1;
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Write(A).
Gia thiét yéu cau nhat quan 1a A=0 V B=0 v&i A=B=0 la cic gi tri khdi dau
a. Chutng to rang mdi su thy hién tuin ty bao gdm hai giao dich nay bao tén tinh nhat quin cta
CSDL.
b. N&u mot su thyc hién canh tranh cua T1 va T2 sinh ra mot lich trinh khong kha tuan tu.
c. C6 mot su thuc hién canh tranh cua T1 va T2 sinh ra mot lich trinh kha tuan tu khong ?

IV.5 Do moét lich trinh kha tuan tu xung dot 1a mot lich trinh kha tuan tu view. Tai sao ta lai
nhan manh tinh kha tuan ty xung dot hon tinh kha tuan tw view?

IV.6  Xét dd thi trinh tu sau:

Lich trinh twong tng 13 kha tudn ty xung dot khong? Giai thich
IV.7  Xét dd thi trinh tu gan nhan sau:

Lich trinh twong tng 1 kha tudn ty view khong? Giai thich.
IV.8  Lich trinh kha phuc hdi 12 gi? Tai sao can thiét tinh kha phuc hdi ctia mét lich trinh?
IV.9  Lich trinh cascadeless la gi? Tai sao can thiét tinh cascadeless cta lich trinh?

93



www.nhipsongcongnghe.net

Chllling V
PIEU KHIEN CANH TRANH
Wk
* Muc tiéu
x

Kién thirc can cé d€ hoc chuong nay

*

Tai liéu tham khao lién quan dén chucong

*

NGi dung
V.1  GIAO THUC DUA TREN CHOT:
V.2 GIAO THUC DUA TREN TEM THOI GIAN
V.3 GIAO THUC DUA TREN TINH HOP LE:
V4  DAHAT
V.5 CAC SO PO PA PHIEN BAN

V.6 QUAN LY DEADLOCK:

* Van dé nghién ciru ciia chuong ké tiép
qeekesk

Mot trong céic tinh chit co ban cta mot giao dich 1a tinh ¢6 1ap. Khi mot vai giao dich thuc
hién mdt cach canh tranh trong CSDL, tinh ¢6 1ap c6 thé khong duoc bao tdn. Dbi v6i hé théng, can
phai diéu khién sy trao ddi gitra cdc giao dich canh tranh; sy diéu khién nay dugc thyc hién thong
qua mot trong tip hop da dang cdc co ché duoc goi 1a so d6 diéu khién canh tranh.

Céc so dd diéu khién canh tranh dugc xét trong chuong nay duogc dua trén tinh kha tuan tu.
Trong chuong nay ta cling xét sy quan tri cdc giao dich thuc hién canh canh nhung khong xét dén
su ¢d hong héc.

V.1  GIAO THOC DCA TRIN CHOT:

V.1.1 Chét ( Lock)
V.1.2 Cip chét
V.1.3 Giao thirc chdt hai ky

V.14 Giao thirc dua trén dd thi

Mot phuong phép dé dam bao tinh kha tuan ty 1a yéu cau viéc truy xuat dén hang myc dix
liéu duogc tién hanh theo ki€u loai trir trong ho; ¢6 nghia la trong khi mot giao dich dang truy xuat
mot hang muc dir liéu, khong mdt giao dich nao khac cé thé stra d6i hang muc nay. Phuong phép
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chung nhét dugc ding dé thuc thi yéu cau nay 1 cho phép mét giao dich truy xuat mot hang muc
dit liéu chi néu né dang giilr chot trén hang muc dit licu nay.

V.1.1 Chot ( Lock)

C6 nhiéu phuong thirc chdt hang muc dir lidu. Ta han ché viéc nghién ctru trén hai phuong
thtrc:
1. Shared. Néu mét giao dich Ti nhin duwgc mjt chot 0 phwong thirc shared ( ky hi¢u 1a S )
trén hang muc Q, khi dé Ti c6 thé doc, nhung khdng duoc viét Q.
2. Exclusive. Néu m(f)tNgiao ’dich Ti nhan duoc mot chdt & phuong thirc Exclusive (ky hi¢u 1a X)),
khi @6 Ti c6 thé ca doc lan viét Q.
Ta y&u cau 1a mdi giao dich doi hi mot chét & mot phuwong thire thich hop trén hang muc dir liéu Q,
phu thugc vao ki€u hoat dong ma n6 s€ thuc hién trén Q. Gid st mot giao dich Ti doi hoi mot chot
phuong thirc A trén hang myc Q ma trén né giao dich Tj (Tj ( Ti ) hién dang gitr mot chét phuong
thirc B. Néu giao dich Ti ¢6 thé dugc cip mot chdt trén Q ngay, bat chip sy hién dién cua chdt
phuong thirc B, khi d6 ta néi phuong thirc A twong thich v6i phuong thire B. Mot ham nhu vay c6
thé duoc bicu dien béi mot ma tran. Quan hé tuong thich gitra hai phuong thuc chét dugc cho boi
ma tran comp sau:

S X
S | True | False
X | False | False

Comp(A, B)= true c¢6 nghia la cadc phuong thirc A va B tuong thich.

Céc chdt phuong thirc shared c6 thé duogc gitr d@)ng thoi trén mdt hang muyc dir licu. Mdt
chdt exclusive dén sau phai cho dén tan khi tat ca cdc chdt phuong thirc shared dén trude duoc thdo
ra.

Mot giao dich yéu ciu mot chét shared trén hang muc dir lieu Q béng cach thuc hién chi thi
lock-S(Q), yéu cau mot chét exclusive thong qua chi thi lock-X(Q). Mot hang muc dit liéu Q c6 thé
duoc thdo chdt thong qua chi thi unlock(Q).

bPé truy Xuét mdt hang muc dir li¢u, giao dich Ti dAu tién phai chét hang muc nay. Néu hang
muc nay di bi chét boi mot giao dich khic & phuong thirc khdng twong thich, bd diéu khién canh
tranh s& khong cap chdt cho dén tan khi tat ca cdc chot khong twong thich bi giir boi cdc giao dich
khéc dugc thdo. Nhu vay Ti phai cho dén tan khi tit ca cdc chdt khong tuong thich bi gilt boi cic
giao dich khic dugc giai phong.

Giao dich Ti ¢6 thé thdo chdt mot hang muyc dit liéu ma né da chét trude day. Mot giao dich
can thiét phai gilr mot chdt trén mot hang muc dir liéu chimg nao ma no con truy xudt hang muc
nay. Hon nita, d6i voi mot giao dich viéc thao chét ngay sau truy xudt cudi cung dén hang muc dix
liéu khong ludn ludn la diéu mong muén vi nhu vay tinh kha tuan tu cé thé khong duoc dam bao.
Pé minh hoa cho tinh hudng nay, ta xét vi du sau: A va B 12 hai tai khoan c6 thé duoc truy xuét boi
cdc giao dich T1 va T2 . Giao dich T1 chuyén 50$ tir tai khoan B sang tai khoan A va dwoch xdc
dinh nhu sau:

T : Lock-X(B);
Read(B);
B:=B-50;
Write(B);
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Unlock(B);
Lock-X(A);
Read(A);
A:=A+50;
Write(A);
Unlock(A);

Giao dich T2 hién thi téng sé luong tién trong cdc tai khoan A va B (A + B

nhu sau;
Tz .

Lock-S(A);
Read(A);
Unlock(A);
Lock-S(B);
Read(B);
Unlock(B);
Display( A+B );

) va dugc xac dinh

Gia sir gi tri cta tai khoan A va B twong tng 12 100$ va 200$. Néu hai giao dich nay thuc hién
tuan tu, hodc theo tht tu T1, T2 hodc theo thir ty T2, T1, va khi d6 T2 s& hién thi gia tri 3003. Tuy
nhién néu cic giao dich nay thuc hién canh tranh, gia st theo lich trinh schedule-1, trong trudng
hop nhu vdy giao dich T2 s& hién thi gi4 tri 250$ --- mot két qua khong ding. Ly do cua sai 1am
nay 1a do giao dich T1 da thdo chdt hang muc B qud sém va T2 da tham khao mot trang thai khong

nhat quan !!!
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T1 TZ E& quan tri digu khifn canh tranh
Lock-X(B)
Grant-3(B,T1)
Fead(B)
EB:=B-50
Write{B)
Tnlock(BE)
Lock-5S{A)
Grant-S{A, Ta)
FeadiA)
Unlocla(A)
Lock-S(B)
Grant-S(B,Tz)
Fead(B)
TUnloclc(B)
Dhisplay({A+R)
Lock-X{A)
Grant-3 (A, Ti)
FeadiA)
Ac=A+50
Wirite{A)
Tnlocla A) Il

L
Schediule-1

Lich trinh béy td cac hanh dong dlgzoc thl;c hién boi cac giao dich cling nhu cac thf;’i diérp
khi cac qhét dugc cap boi bo qug"ln tri di€u khién canh traqh. Giao d}ch dua ra mot yéu géu chf)t
khong thé thuc hién hz‘anh dong ke qﬁa minh dén tan khi chot dugc cap boi bd quép tri C}iéu khién
canh tranh; do do, chét phai duoc cap trong khoang thoi gian gitra hoat dong yéu cau chot va hanh
dong sau cua giao dich. Sau nay ta s€ ludn gia thi€t chot duge cap cho giao dich ngay trude hanh
dong ké va nhu vay ta c6 thé bd qua cdt bd quan tri dieu khién canh tranh trong bang
Bay gio gia sir rng thdo chot bj 1am tré dén cudi giao dich. Giao dich T3 twong img v6i T1 véi thédo
chot bi lam tré dugc dinh nghia nhu sau:

Ts: Lock-X(B);
Read(B);
B:=B-50;
Write(B);
Lock-X(A);
Read(A);
A:=A+50;
Write(A);
Unlock(B);
Unlock(A);

Giao dich T4 twong g vdi T2 véi thao chét bi 1am tré duoc x4c dinh nhu sau:
Ty: Lock-S(A);
Read(A);
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Lock-S(B);
Read(B);
Display(A+B);
Unlock(A);
Unlock(B);

Céc lich trinh c6 thé trén T3 va T4 khong dé cho T4 hién thi trang thdi khong nhat quén.
Tuy nhién, st dung chdt c6 thé dan dén mét tinh huéng khong mong doi. Ta hdy xét lich trinh bd
phan schedule-2 trén T3 va T4 sau:

T Ty

Lock-X(B)

Read(B)

BE:=B-50

Write(B)
Locl-S(A)
Fead(4)
Lock-5(B)

Locle-X(A) v
Schedile-2

Do T3 giit mot chdt phuong thirc Exclusive trén B, nén yéu cau mot chét phuong thirc
shared ctia T4 trén B phai chd dén khi T3 thdo chét. Ciing vdy, T3 yéu cau mot chdt Exclusive trén
A trong khi T4 dang giit mot chdt shared trén né va nhu vdy phai chd. Ta gip phai tinh hubng trong
d6 T3 cho doi T4 d@)ng thoi T4 cho doi T3 -- mot sy chd doi vong tron -- va nhu vdy khong giao
dich nao c6 thé tién trién. Tinh huéng nay duoc goi l1a deadlock ( khod chét ). Khi tinh huéng khoa
chét xay ra h¢ théng bugc phai cudn lai mot trong cic giao dich. M&éi khi mot giao dich bi cufn lai,
cdc hang muc dir liéu bi chdt boi giao dich phai duoc thdo chét va né trd nén san c6 cho giao dich
khdc, nhu vay cdc giao dich nay c6 thé tiép tuc dugc su thuc hién caa né.

Néu ta khong sir dung chdt hodc thdo chét hang myc dir liéu ngay khi c6 thé sau doc hodc
viét hang muc, ta c6 thé roi vao trang thai khong nhat quan. Mat khéc, néu ta khong thdo chdt mot
hang muc dit liéu trudc khi yéu cau mot chot trén mot hang muc khdac, dealock c6 thé xay ra. Cé cic
phuong phép tranh dealock trong mot sd tinh huong, tuy nhién néi chung dealock la khoé tranh khi
stt dung chét néu ta mudn tranh trang thai khong nhat quan. Dealock dugc wa thich hon trang théi
khong nhét quéin vi chidng c6 thé diéu khién duoc bang cach cudn lai cic giao dich trong khi d6
trang thdi khong nhat que’m 6 thé din dén céc van dé thuc té ma hé CSDL kh6ng thé diéu khién.

Ta s& yéu cdu mdi giao dich trong hé thong tuin theo mot tap cac quy tic , duoc goi la giao
thirc chdt ( locking protocol ), chi dinh khi mdt giao dich ¢6 thé chdt va thdo cht moi mot trong céc
hang muc dy liéu. Giao thuc chdt han ché s6 cdc lich trinh c6 thé. Tap cdc lich trinh nhu vay la mot
tap con thuc sy cua tap tat ca cdc lich trinh kha tudn tu 6 thé.

Xét{ TO, TL, ..., Tn } mot tap céc giao dich tham gia vao lich trinh S. Ta n6i Ti di trude Tj
trong S, va dugc viét la T1 ( Tj , néu ton tai mot hang muc dit lidu Q sao cho Ti gitt chdt phuong
thirc A trén Q , Tj giir chdt phwong thirc B trén Q mudn hon va comp(A,B) = false. Néu Ti ( Tj , thi
Ti s& xuat hién trude Tj trong bat ky lich trinh tudn tu nao.
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Ta n6i mot lich trinh S 1 hop 1& dudi mét giao thire chét néu S 1a mét lich trinh tuan thu cdc
quy tic cla giao thuc chot d6. Ta néi rang mot giao thirc chdt dam bao tinh kha tudn ty xung dot
néu va chi néu dbi véi tat ca cdc lich trinh hop 1¢, quan hé ( két hop 1a phi chu trinh.

V.1.2 C&p chét

Khi mét giao dich yéu cau mot chdt trén mot hang muc dir li¢u & mot phuong thirc va khong
c6 mot giao dich nao khac gitt mot chdt trén cting hang muc nay & mot phuong thirc xung dot, chot
c6 thé dugc cap. Tuy nhién, phai than trong dé tranh kich ban sau: gia sir T2 giit mot chdt phuwong
thirc shared trén mét hang muc dir liéu, mét giao dich khac T1 yéu cAu mot chdt phuong thirc
exclusive cing trén hang muc nay, ro rang T1 phai cho T2 thao chét. Trong khi d6 mot giao dich
khdc T3 yéu cau mot chdt phuong thirc shared, do yéu ciu chdt nay tuong thich voi phuong thirc
chét duoc gilt boi T1 nén né dugc cap cho T3. Tai thoi diém T2 théo chdt, T1 van phai cho su thdo
chédt ctia T3, nhung bay gid lai ¢6 mot giao dich T4 yéu cau mot chdt phuong thic shared va né lai
duogc cap do tinh twong thich va ¢t nhu vy, ¢6 thé T1 s& khong bao gid dugc cip chét ma né yéu
cau trén hang muc dir li¢u. Ta goi hién tugng nay la bi chét déi ( starved ).

Dé tranh su chét d6i cua céc giao dich, viéc cép chét duoc tién hanh nhu sau: Khi mét giao
dich Ti yéu cau mot chdt trén mot hang muc dit liéu Q & phuong thirc M, chdt s& duoc cp néu céc
diéu kién sau dugc thoa man:

1. Khéng c6 giao dich khéc dang giit mot chdt trén Q & phuong thic xung dot voi M
2. Khong c6 mot giao dich nao dang chd duoc cip mot chét trén M va da dwa ra yéu ciu vé cht
trugc Ti

V.1.3 Giao thirc chot hai ky ( Two-phase locking protocol )

Giao thirc chét hai ky 1a mét giao thirc dam bao tinh kha tuan ty. Giao thirc nay yéu ciu mdi
mot giao dich phdt ra yéu cau chdt va thdo chdt thanh hai ky:
1. Ky phinh to ( Growing phase ). Mot giao dich c6 thé nhan duoc cdc chét, nhung c6 khong thé
thdo bat ky chdt nao
2. Ky thu nho ( Shrinking phase ). Mot giao dich c6 thé thdo cc chét nhung khong thé nhan duoc
mot chdt méi ndo.
Khéi dau, mot giao dich ¢ ky phinh to. Giao dich tau dugc nhiéu chdt nhu can thiét. Mdi khi giao
dich thdo mot chét, né di vao ky thu nho va né khong thé phét ra cic yéu cau chdt nira. Céc giao
dich T3 va T4 1a hai ky. Cic giao dich T1 va T2 khong 12 hai ky. Ngudi ta ¢6 thé ching minh duoc
giao thtre chdt hai ky dam bao tinh kha tudn ty xung dot, nhung khong dam bao tranh dwoc dealock
va viéc cudn lai hang loat. Cudn lai hang loat c6 thé tranh dugc bai mot sy sira ddi chdt hai ky duoc
goi 12 giao thirc chot hai ky nghiém ngat. Chét hai ky nghiém ngit doi hoi thém tat cé cdc chot
phuong thirc exclusive phai dugc gilr dén tan khi giao dich ban giao. Yéu cau nily dam bao rang bat
ky dit lidu nao dugc viét boi mot giao dich chua ban giao bi chdt trong phuong thic exclusive dén
tan khi giao dich ban giao, diéu d6 ngan ngira bat ky giao dich khic doc dir liéu nay.
Mot bién thé khéc ctia chdt hai ky 12 giao thirc chét hai ky nghiém khic. N6 doi héi tat ca cdc chot
duogc giit dén tan khi giao dich ban giao. Hiu hét ciac hé CSDL thuc hién chét hai ky nghiém ngit
hodc nghiém khic.

MB&t su tinh ché giao thirc chét hai ky co s¢ dua trén viéc cho phép chuyén ddi chot: nang
cAp mot chdt shared sang exclusive va ha cap mot chét exclusive thanh chdt shared. Chuyén ddi
chdt khong thé cho phép mét cdch tuy tién, ning cap chi duoc phép dién ra trong ky phinh to, con
ha cép chi duoc dién ra trong ky thu nhé. Mot giao dich thir ning cép mot chét trén mot hang muc
dir lidu Q c6 thé phai cho. Giao thirc chdt hai ky véi chuyén dbi chdt cho phép chi sinh ra céc lich
trinh kha tuan ty xung dot. Néu céc chét exclusive duge gilr dén tan khi ban giao, cdc lich trinh s
1a cascadeless.
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Ta xét mdt vi du: Céac giao dich T8 va T9 dugc néu trong vi du chi dugc trinh bay bédi cac
hoat dong ¥ nghia la Read va Write.
Ts: Read(A,);
Read(A»);

Read(A,);
Write(Ay).

Ty : Read(A));
Read(A»);
Display( A; + Ay ).

Néu ta sir dung giao thirc chdt hai ky, khi d6 T8 phai chdt Al ¢ phuong thirc exclusive. Boi
vay, su thuc hién canh tranh cua hai giao dich rit cugc tr¢ thanh thyc hién tuan ty. Ta thay rang T8
can mot chét exclusive trén Al chi & cudi su thuc hién cua n6, khi n6 write(Al). Nhu vay, T8 co
thé khoi dong chdt Al & phuong thie shared, va doi chdt nay sang phuong thirc exclusive sau nay.
Nhu vay ta c6 thé nhén dugc tinh canh tranh cao hon, vi nhu vay T8 va T9 c6 thé truy xuat dén Al
va A2 dong thoi.

Ta biéu thi su chuyén dbi tir phuong thiic shared sang phuong thiic exclusive bdi upgrade va
tor phuong thtrc exclusive sang phuong thic shared bdi downgrade. Upgrade chi dugc phép xdy ra
trong ky phinh to va downgrade chi dugc phép xay ra trong ky thu nhé. Lich trinh chua hoan tat
dudi ddy cho ta mot minh hoa vé giao thic chdt hai ky véi chuyén dbi chét.

Tz To

Lock-S{A7

Lock-S{A5
Locl-S{Aq)

Locl-S{Ag)
Lock-5({A7)

Tnlock{Ay)

TUnlock{Ag)
Locl-S{A5)
Upgrade(ig)

Y

Chu ¥ rang mot giao dich thir cap nhat mot chdt trén mot hang muc dir lidu Q c6 thé bude
phai chd. Viée chd bit budc nay xdy ra khi Q dang bi chdt béi giao dich khic & phuong thirc
shared. Giao thirc chét hai ky voi chuyén d6i chdt chi sinh ra cdc lich trinh kha tuan ty xung dot,
céc giao dich c6 thé duoc tuan ty hod boi cdc diém chdt cua ching. Hon nira, néu cdc chét exclusive
duoc gitr dén tan khi két thiic giao dich, lich trinh s€ 1a cascadeless.

Ta md ta mdt so d6 don gian nhung dugc su dung rong rai dé sinh tu dong cdc chi thi chdt va thdo
chét thich hop cho mot giao dich: Mdi khi giao dich T xuat ra mot chi thi Read(Q), hé thong sé
xuit ra mét chi thi Lock-S(Q) ngay trwée chi thi Read(Q). MJdi khi giao dich T xuit ra mot
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hoat dong Write(Q), hé thong s& kiém tra xem T dé giit mot chdt shared nao trén Q hay chua, néu
dd, né xudt ra mot chi thi Upgrade(Q) ngay trude chi thi Write(Q), néu chua, né xuat ra chi thi
Lock-X(Q) ngay truéc Write(Q). Tat ca cdc chdt giao dich nhan dugc s& dugc thdo chdt sau khi
giao dich ban giao hay bo do.

V.1.4 Giao thirc dua trén do thi ( Graph-Based Protocol )

Ta da biét, trong truong hop thiéu ving cdc thong tin lién quan dén cach thirc cic hang muc
dir liéu duoc truy xuét, giao thirc chdt hai ky 1a cin va di dé dam bao tinh kha tuan ty. Néu ta mudn
phat trién céc giao thirc khong 12 hai ky, ta can cdc thong tin bd xung trén cich thirc mdi giao dich
truy xuat CSDL. C6 nhiéu md hinh khic nhau vé lugng thong tin dugc cung cip. Mo hinh don gian
nhat ddi hoi ta phai biét trude tha tu trong d6 cdc hang muc dir liéu s€ dugc truy xuét. Voi céc
thong tin nhu vy, c6 thé xiy dung cdc giao thirc chot khong 1a hai ky nhung van dam bao tinh kha
tudn tu xung dot.

Dé c6 duoc hiéu biét trudc nhu vdy, ta 4p dat mot thir tw bd phan, ky hiéu (, trén tap tat ca
cdc hang myc dit liéu D ={ d1,d2, ..., dn }. Néu di ( dj , bat ky giao dich ndo truy xuat ca di va dj
phai truy xuét di trude khi truy xudt dj . Thir tuy bo phan niy cho phép xem D nhu mot d6 thi dinh
hudng phi chu trinh, dugc goi la d thi CSDL ( DataBase Graph ). Trong phan nay, dé don gian, ta

han ché chi xét cc do thi 1a cdc cdy va ta s& dua ra mot giao thirc don gian, dugc goi la giao thurc
cy ( tree protocol ), giao thirc nay han ché chi ding cic chét exclusive.

Trong giao thirc cdy, chi cho phép chi thi chét Lock- X, mdi giao dich T ¢6 thé chdt mot
hang muc dit liéu nhiéu nhat mot 1an va phai tuan theo cdc quy tic sau:

1. Chét dau tién boi T c6 thé trén bat ky hang muc dir li¢u nao
2. Sau d6, mot hang muc dir liéu Q c6 thé bi chét boi T chi néu cha ciia Q hién dang bi chét béi T
3. Cdc hang muc dir li€éu c6 thé duoc thio chdt bat ky Iic nao
4. Mot hang muc dit lidu di bi chét va dugc thdo chdt boi T, khong thé bi T chdt lai 1an nira.
Cic lich trinh hop 1€ tuan theo giao thiic cdy 12 kha tudn ty xung dot.
Vi du: Cay CSDL la:
(A)

(2]
@@ “
© 0

®

Chi cdc chi thi chét va thdo chét cia céc giao dich duoc trinh bay:

Tio : Lock-X(B); Lock-X(E); Lock-X(D); Unlock(B); Unlock(E); Lock-X(G); Unlock(D);
Unlock(G).

Ti1 : Lock-X(D); Lock-X(H); Unlock(D); Unlock(H).

T, 1 Lock-X(B); Lock-X(E); Unlock(B); Unlock(E).

Ti5 : Lock-X(D); Lock-X(H); Unlock(D); Unlock(H).
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Mot lich trinh tuén theo giao thtic ciy chua tit ca bdn giao dich trén dugc cho trong hinh bén dudi.
Ta nhan thiy, cdc lich trinh tudn thu giao thirc ciy khong chi 1a kha tuan ty xung dot ma con dam
bao khong ¢ dealock. Giao thirc ciy c6 mat thuan 1oi so voi giao thirc hai ky 1a thdo chdt c¢6 thé
xay ra sém hon. Viéc thdo chdt som c6 thé din dén rit ngan thoi gian cho doi va ting tinh canh
tranh. Hon nira, do giao thirc 1a khong dealock, nén khong c¢6 cudn lai. Tuy nhién giao thic cay c6
diém bét loi 13, trong mot vai trudng hop, mot giao dich c¢6 thé phai chét nhitng hang muyc dit liéu
ma né khong truy XUAt. Ch'flng han, mot giao dich can truy Xuét cdc hang muc dir li¢u A va J trong
d6 thi CSDL trén, phai chdt khong chi A va J ma phai chét ca cic hang myc B, D, H. Viéc chét bd
Xung nay co thé gdy ra viéc tang tong phi chdt, ting thoi gian cho doi va giam tinh canh tranh. Hon
ntra, néu khong biét trudc cdc hang muyc dir lidu nao s& can thiét phai chdt, cdc giao dich s& phai
chdt gbe ctia cdy ma diéu nay 1am giam manh tinh canh tranh.

Dbi voi mot tap cac giao dich, c6 thé c6 cic lich trinh kha tuan ty xung dot khong thé nhan duge tir
viéc tudn theo giao thirc cdy. C6 cdc lich trinh dugc sinh ra bdi tudn theo giao thirc chét hai ky
nhung khong thé dugc sinh ra boi tuan theo giao thiic ciy va nguoc lai.

Tio T T2 T3
Lock-X(B)
Lock-X(D)
Lock-X(H)
Unlock(D)
Lock-X(E)
Lock-X(D)
Unlock(B)
Unlock(E)
Lock-X(B)
Lock-X(E)
Unlock(H)
Lock-X(G)
Unlock(D)
Lock-X(D)
Lock-X(H)
Unlock(D)
Unlock(H)
Unlock(E)
Unlock(B)
Unlock(G)

Lich trinh kha tuan ty dudi giao thuc cay
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V.2 GIAO THOC DOA TRIN TEM THOI GIAN: (Timestamp-based protocol)

V.2.1 Tem thoi gian
V.2.2 Giao thirc thir tu tem thoi gian
V.2.3 Quy tic viét Thomas

V.2.1 Tem thgi gian ( Timestamp )

7 Ta két hop v6i mdi giao dich Ti trong hé théng mot tem thoi gian ¢b dinh duy ’nhé‘t, duogc
biéu thi ,bdi TS(Ti). Tem thoi gian nay dugc gan béi h¢ CSDL trude khi giao dich Ti bat dau thuc
hi@n. Néu mot giao dich Ti da dugc gan tem thoi gian TS(Ti)7 va mot giao di:ch md&i Tj di vao hé
thong, khi d6 TS(Ti) < TS(Tj). C6 hai phuong phap don gian dé thyc hién so d6 nay:

1. Sur dyng gid tri cua ddng hd hé théng nhu tem thoi gian: Mot tem thoi gian cua mot giao dich
bang gié tri cia dong ho khi giao dich di vao h¢ th6ng

2. St dung bo dém logic: bd dém duoc ting 1én mdi khi mot tem thoi gian da dugc gan, tem thoi
gian ctia mot giao dich bang véi gid tri cuia bo dém khi g1a0 dich di vao hé thong

Tem thoi gian cua ca‘c giao dich xdc dinh thir ty kha tuan tu. Nhu vay, néu TS(Ti)‘ < TS(Tj), hé
thong phai dam bao rang lich trinh dugc sinh ra la twong dwong v6i mét lich trinh tuén ty trong d6
Ti xuat hién trudc Tj .

Dé thuc hién so do nay, ta két hop v6i mdi hang muc dit liéu Q hai gid tri tem thoi gian:

e  W-timestamp(Q) biéu thi tem thoi gian 16n nhat cta giao dich bt ky da thuc hién Write(Q)
thanh cong

e R-timestamp(Q) biéu thi tem thoi gian 16n nhit ctia giao dich bat ky da thyc hién Read(Q)
thanh cong

Céc tem thoi gian nay duoc cap nhat moi khi mot Write hodc mot Read méi duge thuc hién.

V.2.2 Giao thirc thir tu tem thgi gian ( Timestamp-Ordering Protocol )
Giao thtrc tht ty tem thoi gian dam bao r@ing cac Write va Read xung dot bét ky duoc thuc hién
theo thtr tu tem thoi gian. Giao thirc nay hoat dong nhu sau:
1. Gia su giao dich Ti phét ra Read(Q).
a. Néu TS(Ti) < W-Timestamp(Q), Ti can doc mot gid tri cia Q da duoc viét rdi. Do d6, hoat
dong Read bi vut bo va Ti bi cudn lai.
b. Néu TS(Ti) ( W,—Timestamp(Q), hoat dong Read duogc thyc hién va R-Timestamp duogc
dat bang gid tri 16n nhat trong hai gid tri R-Timestamp va TS(T1).
2. Gia su giao dich Ti phat ra Write(Q).
a. Néu TS(Ti) < R-Timestamp(Q), Gi trj cia Q ma Ti dang sinh ra dugc gia thiét 1a dé dugc
dung cho céc giao dich di sau n6 ( theo trinh tu thoi gian ), nhung nay khong can dén niia. Do vay,
hoat dong Write nay bi virt bé va Ti bi cudn lai
b. Néu TS(Ti) < W-Timestamp(Q), Ti dang thu viét mot gid tri da qud han cua Q, Tu d6, hoat
dong Write bi vat bo va Ti bi cudn lai
c. Ngoai ra, hoat dong Write duoc thyuc hi¢n va W-Timestamp(Q) dugc dat 1a TS(Ti)
Mot giao dich Ti bi cudn lai boi so dd diéu khién canh tranh nhu két qua cua hoat dong Read hoac
Write dang dugc phat ra, dugc gan véi mot tem thoi gian méi va dugc tdi khoi dong lai.
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Ta xét cac giao dich T14 va T15 dugc xac dinh nhu dudi day:
Tis: Read(B);
Read(A);
Display(A+B);.
Tis: Read(B);
B:=B-50;
Write(B);
Read(A);
A:=A+50;
Write(A);
Display(A+B).
Ta gia thiét rang mot giao dich dugc gan cho mot tem thoi gian ngay trudc chi thi dau tién caa né.
Nhu vay, lich trinh schedule-3 dudi day c6 TS(T14) < TS(T15), va 1a mdt lich trinh hop 1¢ dudi
giao thuc tem thoi gian:

T14 T1s
Read(B)
Read(B)
B:=B-50
Write(B)
Read(4)
Readi4)
Displayv({A+E)
A=A+50
Write(A)
Displavi(A+E)
Schedule-3

Giao thuc th tuy tem thoi gian dam bao tinh kha tuan ty xung dot va khong dealock.
V.2.3 Quy tic viét Thomas ( Thomas' Write rule )

Mot bién thé cua giao thirc tem thoi gian cho phép tinh canh tranh cao hon giao thirc thir ty tem
thoi gian. Trudce hét ta xét lich trinh schedule-4 sau:

104



www.nhipsongcongnghe.net

Tha Tz
Read{((}}
Write(0Q)
Write(Q)

Schedule-4 ‘

Néu ap dung giao thuc thtr ty tem thoi gian, ta ¢6 TS(T16) < TS(T17). Hoat dong Read(Q) cua
T16 va Write(Q) cua T17 thanh cong, khi T16 toan thyc hién hoat dong Write(Q) cua nd, vi
TS(T16) < TS(T17) = W- tlmestamp(Q) nén Write(Q) cia T16 bi vt bo va giao dich T16 bi cudn
lai. Sy cudn lai nay 1a khong can thiét. Nhan xét niy cho ta mot sira doi phién ban giao thirc thu tu
tem thoi gian:

Céc quy tic giao thirc ddi v6i Read khong thay ddi, cdc quy tic dbi voi Write duoc thay doi chit it
nhu sau:

Gia st giao dich Ti phét ra Write(Q).

1. Né}l TS(Ti) < R-timestamp(Q), gid tri ctia Q ma Ti dang sinh ra trudc day 1a can thiét va duoc
gia thiét 1a khong bao gio dugc sinh ra. Do vay, hoat dong Write nay bi virt bé va Ti bi cudn lai.
2. Néu TS(Ti)7 < W-timestamp(Q), Ti dang thu viét mot gid tri 16i thoi cua Q. Do vay, hoat dong
Write nay c6 thé bi bd lo ( khdong dugc thyc hién, nhung Ti khdng bi cudn lai ).

3. Ngoai ra, hoat dong Write dugc thuc hi¢n va W-timestamp(Q) dugc dat 1a TS(T)).

Su stra d6i ddi véi giao thirc thtr ty tem thoi gian nay dugc goi la quy tac viét Thomas. Quy tic viét
Thomas cho kha ning sinh cdc lich trinh kha tuan ty ma céc giao thic thirc trudc diy khong thé.

V.3 G IAO THOC DOA TRiN TNH HOP LC:

Trong trudng hop da s céc giao dich trong h¢ théng 1a cdc giao dich chi doc ( read- only ),
ty suat xung dot gitra cdc giao dich la thap. Nhu vay nhiéu giao dich trong chiing thuc hién thiéu sy
gidm sdt ciia so dd diéu khién canh tranh ciing van gilr cho hé thong & trang thai nhat quan. Hon
nita, mot so dd diéu khién canh tranh dwa vao mot tong phi ddng ké ( cho thyc hién ma 1énh, thoi
gian chd ciia giao dich ... ). Viéc tim mot so d6 voi tong phi nhé 1a mot muc tiéu. Nhung kho khan
1a ta phai biét trudc nhing giao dich s& bi dinh lfu vao mét xung dot. Bé c6 duge cc hicu bét d6, ta
can mot so dd dé giam st hé thong.

Ta gia thiét rang mdi giao dich Ti , trong thoi gian séng cta né, thuc hién trong hai hoic ba
ky khéc nhau, phy thudc vao né 1a mét giao dich chi doc hay 1a mdt giao dich cdp nhat. Cac ky nay,
theo thur tu, 1a nhu sau:

1. Ky dgc. Trong ky nay, cac gia tri cia cac hang muc dir liéu khac nhau dwgc doc vao cac
bién cuc bd cua Ti . Tat ca cac hoat dong Write dugc thuc hién trén cac bién cuc bd tam, khong cap
nhat CSDL hién hanh.

2. Ky hop 1é. Giao dich Ti thye hién mot phép kiém thir sy hop 1¢ dé xac dinh xem né6 c6 thé
sao chép dén CSDL céc bién cuc bd tam chtra cac két qua cua cdc hoat Write ma khong vi pham
tinh kha tuan ty xung dot hay khong.

3. Ky viét. Néu Ti thanh cong trong ky hop 1, cdc cap nhat hién hanh duoc dp dung vao CSDL,
néu khong Ti bi cudn lai.

Moi giao dich phai trai qua ba ky theo thir ty trén, tuy nhién, ba ky cua céc giao dich dang thuc hién
canh tranh c6 thé dan xen nhau.
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~ Cic ky doc va ky viét tw n6 da rd rang. Chi ¢6 ky hop 1€ 1a can théo luan thém. DE thyc hién
kiém thu sy hop 1€, ta can biét khi nao cdc ky khac nhau cta giao dich Ti xay ra. Do vay, ta s€ két
hop ba tem thoi gian véi giao dich Ti :
1. Start(Ti). Thoi gian khi Ti bat dau su thuc hién.
2. Validation(Ti). Thoi gian khi Ti két thiic ky doc va khai dong ky hop 1€.
3. Finish(Ti). Thoi gian khi Ti két thic ky viét.
Ta xdc dinh tht tu kha tuan tu boi ky thuat thtr ty tem thoi ,gian st dung gid tri tem ,théri gian
Validation(Ti). Nhu vay, gid tr1i TS(Ti) = Validation(Ti) va I}éu TS(T)) < TS(Tk) thi bat k)‘/ lich
trinh nao dugc sinh ra phai tuong duong véi mot lich trinh tuan ty trong dé giao dich Ti xuat hien
trudc giao dich Tk . Ly dota chon Validation(Ti) nhu tem thoi gian cua Ti , ma khong chon
Start(Ti), 1a vi ta hy vong thoi gian trd 161 s€ nhanh hon.

Phép kiém thir hop 1¢ doi voi Tj doi hoi rang, doi voi tat ca cdc giao dich Ti voi TS(Ti) <

TS(Tj), mdt trong céc dicu kién sau phai dugc thod man:
1. Finish(Ti) < Start(Tj). Do Ti hoan tt sy thyc hién cta né trudc khi Tj bat dau, thir ty kha tuan
tu dugc duy tri.
2. Tap cac hang ch dir liéy duoc viét boi Ti khong giaq véi tap cac hang muc dir liéu duge doc
boi Tj va Ti hoan tat ky viét cua n6 trudc khi Tj bat dau ky hop 1¢ ( Start(Tj) < Finish(Ti) <
Validation(Tj) ). Piéu kién nay dam bao rang cdc viét cua Ti va Tj 1a khong chong chéo. Do cic
viét cua Ti khong anh huong téi doc cua Tj va do Tj khong thé anh hudng t6i doc cua Ti , thu tu
kha tuan tu duoc duy tri.

Lich trinh schedule-5 cho ta mét minh hoa vé giao thirc dipa trén tinh hop 18

T4 T1s

Read(B)
Eead(B)
B:=B-50
Read(&)
A:=A+50

Feadii)

Xee nhin fink hop 13

Dhsplay(A+B)
Xeie nhin finh hop 13
Write(B)
Write(A)

So db hop 1€ tu dong canh chirng viéc cudn lai hang loat, do cdc Write hi¢n tai xdy ra chi sau khi
giao dich phat ra Write da ban giao.

V.4 [JA HUT ( Multiple Granularity )

Trong céc so dd diéu khién canh tranh dugc mé ta trudc day, ta da s dung hang muc dir liéu nhu
don vi trén né su df‘)ng bd hod dugc thuc hi¢n. Tuy nhién, cé cdc hoan canh trong d6 viéc nhém mot
vai hang muc dir liéu va xu ly ching nhu mét don vi déng bd hod mang lai nhiéu loi ich. Niru mot
giao dich Ti phai truy xuét toan bo CSDL va giao thirc chdt duge sir dung, khi d6 Ti phai chét méi
hang muc dit liéu trong CSDL. Nhu vay viéc thuc hién cdc chdt nay sé& tiéu ton mot thoi gian déng

106



www.nhipsongcongnghe.net

ké. S& hiéu qua hon néu Ti chi cAn mdt yéu cau chot dé chot toan bd CSDL. Mit khac, néu Ti can
truy xudt chi mot vai hang muc dir liéu, né  khong can thiét phai chdt toan bo CSDL vi nhu vay sé
giam tinh canh tranh. Nhu vy, cdi ma ta can 12 mot co ché cho phép hé thong xéc dinh nhiéu mirc
hat. Mot co ché nhu vay la cho phép cic hang muc dit liéu c6 kich c& khic nhau va xac dinh mét su
phan cap cdc hat dir liéu, trong d6 cdc hat nho dugc an ndu bén trong cdc hat 16n. Su phan cip nhu
vay c6 thé dugc biéu dién d6 thi nhu mot ciy. Mot nit khong 12 14 cta cdy da hat biéu dién dit liéu
duoc két hop v6i con chdu cia nd. Nhu mdt vi du minh hoa, ta xét cay sau:

TG

¢

S ®®

Phdn cip hat

w0 &) ()

N6 gdém bdn mirc nit. Mirc cao nhat 1 toan bo CSDL. Thip hon 1a céc nit kiéu viing: CSDL bao
gdm cdc viing nay. Mdi vung lai ¢6 cdc nut kiéu file nhu céc con cua no, mdi viing chira ding céc
file nay va khong file nao nam trong nhiéu hon mét viing. Cubi ciing, mdi file ¢6 céc nit con kiéu
méu tin, khéng méu tin nao hién dién trong hon mot file.

MGi niit trong cdy c6 thé duge chdt mot cdc cd nhan. Nhu dd 1am trong giao thirc chdt hai ky, ta s&
sir dung céc phuong thic chét shared va exclusive . Khi mét giao dich chét mot ndit, trong phuong
thirc shared hodc exclusive, giao dich ciing chdt tit ca cic nit con chau cia nat nay ¢ cung phuong
thirc. Vi du Ti chdt twong minh file Fb ¢ phuwong thiic exclusive, né di chdt an tat ca cdc mau tin
cua Fb cling trong phuong thurc exclusive.

Gia sir giao dich Tj mudn chét mau tin Rb6 cua file Fb. vi giao dich Ti di chét tuong minh file Fb,
mAu tin Rb6 ciing bi chdt 4n. Song 1am thé nao dé hé théng biét dugc Tj c6 thé chdt Rb6 hay khong:
Tj phai duyét cdy tir géc dén mau tin Rb6 , néu c6 mot nit bat ky tren duong dan bi chdt & phuong
thirc khong tuong thich, Tj phai chd. Bay gid, néu Tk mudn chdt toan bdo CSDL, né phai chdt nit
gbc. Tuy nhién, do Ti hién dang git mot chdt trén Fb, mot bo phan cua ciy, nén Tk s& khong thanh
cong. Vay lam thé nao dé hé c6 thé chdt dugc nit gc: Mot kha nang 12 tim kiém trén toan bo cdy,
giai phdp nay pha huy hoan toan so d6 muc dich ciia so d6 chdt da hat. Mot giai phap hiéu qua hon
1a dua vao mot 16p méi cdc phuong thire chédt, duoc goi 1a phuong thirc chdt ting cudng ( intension
lock mode ). Néu mot ndt bi chdt & phuong thirc ting cudng, chdt twdng minh duoc tién hanh &
murc thép hon cua cay ( hat min hon ). Chét tang cuong dugc duoc dat trén tat ca céc to tién cua
mdt nit trude khi niit d6 duge chdt twong minh. Nhu vay mot giao dich khong can thiét phai tim
kiém toan b cdy dé xdc dinh né c6 thé chdt mot nit thanh cong hay khong. Mot giao dich mudn
chét mot ndt, chéng han Q, phai duy¢t mot dudng dan tir géc dén Q, trong khi duy¢t cay, giao dich
chdt cac nat trén duong di & phuong thic ting cudng.

C6 mot phuong thirc tang cudng két hop v6i phuong thic shared va mot véi phuong thire
exclusive. Néu mot ndt bi chdt & phuong thirc ting cuong shared (IS ), chét twong minh duge tién
hanh & mirc thap hon trong cdy, nhung chi 1a mot cdc chét phwong thirc shared. Tuong tu, néu mot
ndt bi chdt & phuong thirc ting cuong exclusive ( IX ), chdt tudng minh duge tién hanh & mic thap
hon véi cédc chét exclusive hoidc shared. Néu mot nit bi chdt & Jphuong thirc shared va phuong thire
tang cuong exclusive ( SIX ), cdy con c6 gbc 1a nit nay bj chdt ‘twong minh 6 phuong thirc shared
va chdt tudng minh duoc tién hanh ¢ mic thip hon véi cic chét exclusive. Ham tinh tuong thich
dbi véi cac phuong thirc chét nay duge cho béi ma tran:
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IS IX S SIX X

IS True True True True False

IX True True False | False | False

S True False | True False | False
SIX True False | False | False | False
X False | False | False | False | False

Giao thirc chét da hat du¢i ddy dam béo tinh kha tudn ty. Moi giao dich T ¢6 thé chot mot niit Q
theo cdc quy tac sau:

1. Ham twong thich chét phai duoc kiém chimg

2. Gbc cna cdy phai dugc chdt dau tién, va c6 thé duge chét & bit ky phuong thire nao

3. Mot nit Q c6 thé duge chdt boéi T ¢ phuong thtrc S hodc IS chi néu cha ctia Q hién dang bi chét
boi T ¢ hoac phuong thure IX hodc phuong thure IS.

4. Mot nit Q c6 thé duge chdt bsi T & phuong thirc X, SIX hogc IX chi néu cha ciia Q hién dang
bi chot ¢ hodc phuong thic IX hoac phuong thirc SIX

5. T c6 thé chdt mot nit chi néu trude dé né chua thdo chdt mot nit nao.

6. T c6 thé thdo chot mot nit Q chi néu khong con nao ctia Q hién dang bi chét boi T

Ta thiy ring giao thirc da hat yéu cau cdc chdt duoc tau theo thtr tw Top-Down, dugc thdo theo thir
tu Bottom-Up.

Vi dy: Xét cAy phan cap hat nhu trén va céc giao dich sau:

e Gia sir giao dich T18 doc mau tin Ra2 cua file Fa. Khi d6 T18 can phai chét CSDL, viing Al va
Fa ¢ phuong thuc IS va Ra2 ¢ phuong thtic S.

e Gia str giao dich T19 sira d6i mau tin Ra9 trong file Fa , khi d6 T19 can phai chét CSDL, viing
Al va file Fa ¢ phuong thie IX va Ra9 & phuong thirc X

* Gia st giao dich T20 doc tat ca cdc mau tin cua file Fa , khi d6 T20 can phai chét CSDL, va
vung Al ¢ phuong thire IS va chot Fa ¢ phuong thue S.

e  Gia s giao dich T21 doc toan bd CSDL, né c6 thé 1am diéu d6 sau khi chét CSDL & phuong
thuce S.

Chi y réng T18, T20 va T21 c6 thé truy Xuét d@)ng thoi CSDL, giao dich T19 c6 thé thuc hién canh
tranh voi T18 nhung khong véi T20 hoac T21

V.5 € AC SO 0O0OA PHIIN BON: ( Multiversion Schemes )

Céc so dd diéu khién canh tranh duoc théo luan trude day dam bao tinh kha tuan ty hodc boi 1am tré
mot hoat dong hodc bo do giao dic da phét ra hoat dong d6. Chang han, mot hoat dong Read c6 thé
bi 1am tré vi gid tri thich hgp con chua dugc viét hodc né c6 thé bi vt bo vi gid tri ma né mubn doc
da bi viét d& roi. Céc khé khin nay c6 thé duoc che di néu ban sao cii ciia mdi hang myc dir liéu
duoc giir trong mot hé théng.

Trong ciac h¢ CSDL da phién bén, mdi hoat dong Write(Q) tao ra mot ban mai cuia Q. Khi mdt hoat
dong Read(Q) duoc phat ra, h¢ théng chon lya mot trong céc phién ban cua Q dé doc. So dd diéu
khién canh tranh phai dam bdo rﬁng viéc chon lya nay dugc tién hanh sao cho tinh kha tuan ty dugc
dam bao. Do 1y do hiéu ning, mot giao dich phai c6 kha ning xdc dinh dé dang v mau chéng phién
ban dhang muc dir li¢u s& doc.
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V.5.1 Thir tu tem thgi gian da phién ban

Ky thuat chung duoc dung trong cdc so d6 da phién ban 1a tem thoi gian. Ta két hop voi mot giao
dich mot tem thoi gian tinh duy nhat, ky hiéu TS(T1). Tem thoi gian nay dugc gan trude khi khi
giao dic~h bat dau sy thuc hién. Mo6i hang muc dir liéu Q két hop véi mdt day <Ql1, Q2, ...,
Qm> moi phién ban Qk chira ba truong dir licu:

e Content la gid tri cua phién ban Qi

e  W-timestamp(Qk) la tem thoi gian cua giao dich da tao ra phién ban Qk

e R-timestamp(Qk) la tem thoi gian 16n nhit cia giao dich da doc thanh cdng phién ban
Qk

Mot giao dich, goi la Ti, tao ra phién ban Qk cia hang muc dit li¢u Q bél}g céch phét ra mot hoat
dong Write(Q). Truong Content cua phién ban chua gid tri dugc viét boi TiN. W-timestamp
va R-timestamp dugc khéi dong 1a TS(Ti). Gid tri R-timestamp dugc cdp nhat moi khi mot giao
dich Tj doc ndi dung cua Qk va R-timestamp(Qk) < TS(Tj).

So dd tem thoi gian da phién ban dudi diy s& dam bao tinh kha tuan tu. So dd hoat dong nhu sau:
g1a st Ti phat ra mot hoat dong Read(Q) hodc Write(Q). Qk ky hi¢u phi€n ban cua Q tem thoi gian
viét ctia n6 1a tem thoi gian viét 16n nhit nho hon hodc bang TS(T)).

1. Néu giao dich Tj phat ra mot Read(Q), khi d6 gia tri tra lai 1a ndi dung cua phién ban Qk
Néu Tj phét ra mot Write(Q) va néu TS(Tj) < R-timestamp(Q) khi d6 giao dich Tj bi cudn lai.

Néu khong, néu TS(Tj) = W-timestamp(Q) ndi dung ctia Qk bi viét de, khic di mot phién ban méi
cua Q duoc tao.

Céc phién ban khong con dugc dung dén nira bi xo0d di dua trén quy tic sau: Gia str c6 hai phién
ban Qk va Qj cua mot hang muc dir liu va ca hai phién ban nay cung c6 W-timestamp
nho hon tem thoi gian cia giao dich gia nhat trong hé thong, khi dé phién ban gia hon trong hai
phién ban Qj va Qk s& khong con duoc dung nira va bi xo4 di.

S0 do thir ty tem thoi gian da phién ban ¢6 tinh chat hay d6 1a mot téu cau Read khong bao
gi0 that bai va khong phai chod doi. Trong mét hé thong ma hoat dong Read xay ra nhi€u hon Write
cai lgi nay la dang ké. Tuy nhié€n c¢6 vai dicu bat 1gi cua so d6 nay la: thir nhat doc mot hang muyc dir
liéu cting doi hoi cap nhét truong R-timestamp, thir hai 1a xung dot gitra cac giao dich dugc giao
quyét bang cudn lai.

V.5.2 Chot hai ky da phién ban

Giao thirc chdt hai ky da phién ban ¢ gang to hop nhitng vu diém cta diéu khién canh tranh
v6i céc uu diém cia chdt hai ky. Giao thirc nay phan biét cdc giao dich chi doc va céc giao dich cép
nhat.

Cic giao dich cdp nhat thuc hién chét hai ky nghiém khic ( cdc chdt duoc gitr dén tan khi két thiic
giao dich ). Mdi hang muc dit liéu c6 mot tem thoi gian. Tem thoi gian trong trudng hop nay
khong 1a tem thoi gian dya trén déng ho thuc ma 12 mot bd dém, s& duoc goi 1a TS-counter.

Cic giao dich chi viét dugc gan tem thoi gian 12 gid tri hién hanh cua TS-counter trudc khi
ching bat dau sy thuc hién: ching tudn theo giao thirc thir tu tem thoi gian da phién ban dé thyuc
hién doc. Nhu vay, khi mdt giao dich chi doc Ti phat ra mot Read(Q), gid tri trd lai 1a ndi dung cua
phién ban ma tem thoi gian ctia né 1a tem thoi gian 16n nhat nho hon TS(Ti).

Khi mot giao dich cap nhat doc mdt hang muc, né nhan mét chét shared trén hang muyc, va
doc phién ban méi nhét ctia hang muc. Khi mot giao dich cap nhat mubn viét mot hang muyc, dau
tién né nhan mot chdt exclusive trén hang muc ndy, rdi tao ra mot phién ban méi cho hang muc.
Write dugc thuc hién trén phién ban mdi nay va tem thoi gian ctia phién ban méi duge khéi dong 1a

(
Khi mot giao dich cép nhat Ti hoan tat cdc hoat dong cua nd, né thuc hién xur 1y ban giao
nhu sau: Pau tién, Ti dat tem thoi gian trén moi phién ban né da tao 1a TS- counter+1; sau dé Ti
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tang TS-counter 1&€n 1. Chi mot giao dich cap nhat dugc phép thuc hién xu ly ban giao tai mot thoi
diém.
Cic phién ban bi xo04 ciing kiéu cdch véi thir ty tem thoi gian da phién ban.

V.6 QUON LY DEADLOCK:

V.6.1 Phong ngira deadlock

V.6.2 So d6 dua trén Timeout

V.6.3 Phat hién deadlock va khéi phuc
V.6.3.1 Phat hién deadlock

V.6.3.2 Khoi phuc tir deadlock

Mot hé théng & tranh thai deadlock néu ton tai mot tp hop cdc giao dich sao cho mdi giao
dich trong tap hop dang cho mot giao dich khéc trong tap hop. Chinh xdc hon, ton tai mot tap cic
giao dich { TO, T2, ..., Tn } sao cho TO dang ché mdt hang muc dir liéu duoc gitt boi T1, T1 dang
chd mot hang myc dir liéu dang bi chiém boi T2 , ..., Tn-1 dang chd mot hang muc dit liéu dugc gitr
boi Tn va Tn dang chd mét hang muc TO dang chlem Khong mot giao dich nao ¢6 thé tién trién
duogc trong tinh huong nhu vdy. Mot cich chita tri 1a vién dan mot hanh dong tay raa, chang han
cudn lai mot vai giao dich tham gia vao deadlock.

C6 hai phuong phdp chinh giai quyét vin dé deadlock: Ngin ngira deadlock, phét hién
deadlock va khoi phuc. Giao thirc ngin ngira deadlock dam bao rang hé théng s& khong bao gio di
vao trang thai deadlock. So dd phét hién deadlock va khoi phuc (deadlock-detection and deadlock-
recovery scheme ) cho phép hé théng di vao trang thdi deadlock va sau d6 ¢ ging khdi phuc. Ca
hai phuong phép . déu c6 thé dan dén viéc cudn lai giao dich. Phong ngira deadlock thudng dugc sir
dung néu xdc suit hé théng di vao deadlock cao, phat hién va khoi phuc hiéu qua hon trong céc
truong hop con lai.

V.6.1 Phong ngtra deadlock ( Deadlock prevention )

C6 hai cach tiép can phong ngira deadlock: Mot dam bao khong c6 cho doi vong tron xay ra
bang cach sip thir tyr cdc yéu cau chdt hodc doi hoi tat ca cdc chdt duoc tau cting nhau. Mot cich
tiép can khdc gan hon véi khic phuc deadlock va thyc hién cudn lai thay vi chd dgi mot chét. Cho
doi 12 tiém an cta deadlock.

So d6 don gian nhat dudi cich tiép can thir nhat doi hoi mdi giao dich chdt tit ca cdc hang
muc dit liéu trude khi né bit dau thuc hién. Hon nita, hodc tit ca duoc chdt trong mét budc hodc
khong hang muc nao dugc chét. Giao thirc nay c6 hai bét 1oi chinh: mét 12 khé du dodn, trude khi
giao dich bat dau, cdc hang muc dit li¢u nao can duoc chdt, hai 12 hiéu suét st dung hang myc dir
liéu rat thip do nhiéu hang muc c6 thé bi chdt nhung khéng duoc st dung trong mot thoi gian dai.

So do phong ngira deadlock khdc 1 dp ddt mot thi tw bo phan trén tit ca cdc hang muc dir
liéu va yéu cau mot giao dich chét mot hang muyc dit liéu theo thir tw duge xdc dinh boi thir tw bd
phan nay

Cach tiép can thtr hai de phong ngtra deadlock la sir dung uu ti€n va cudn lai qua trinh. V6i uu tién,
mot giao dich T2 yéu cAu mot chét bi gilr boi giao dich T1 , cht da cép cho T1 ¢6 thé bi lay lai va
cap chgo T2, T1 bi cudn lai. Dé diéu khién wu tién, ta gan mot tem thoi gian duy nhat cho mdi giao
dich. H¢ théng sir dung cdc tem thoi gian nay dé quyét dinh mét giao dich phai cho hay cudn lai.
Viéc chdt van duoc st dung dé diéu khién canh tranh. Néu mot giao dich bi cudn lai, né van gilr
tem thoi gian cii ctia né khi tdi khoi dong. Hai so dd phong ngira deadlock sir dung tem thoi gian
khéc nhau duoc dé nghi:
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1. So d6 Wait-Die dya trén ki thuat khong wu tién. Khi giao dich Ti yéu cdu mot hang muc dir
liéu bi chiém boi Tj , Ti dugc phép cho chi néu né ¢ tem thoi gian nhé hon cua Tj néu khong Ti bi
cudn lai ( die ).

2. So db Wound-Wait dya trén k¥ thuat uu tién. Khi giao dich Ti yéu cau mét hang myc dir liéu
hién dang bi giit boi Tj , Ti dugce phép chd chi néu né c6 tem thoi gian 16n hon ciia Tj , néu khong
Tj b1 cudn lai ( Wounded ).

Mot diéu quan trong 1a phai dam bao rang, mdi khi giao dich bi cudn lai, né khong bi chét déi (
starvation ) ¢6 nghia 12 n6 s& khong bi cudn lai 1an nita va dugc phép tién trién.

Ca hai so dd Wound-Wait va Wait-Die déu tranh dugc su chét d6i: tai mot thoi diém, cé mot
giao dich vdi tem thoi gian nho nhat. Giao dich nay khong thé bi yéu cau cudn lai trong ca hai so
d6. Do tem thoi gian ludn ting va do céc giao dich khong dugc gan tem thoi gian méi khi chiing bi
cudn lai, mgt giao dich bi cudn lai s€ c6 tem thoi gian nho nhét ( vao thoi gian sau ) va s¢€ khong bi
cudn lai 14n nita.

Tuy nhién, ¢6 nhitng khéc nhau 16n trong céch thirc hoat dong cta hai so do:

e Trong so d6 Wait-Die, mot giao dich gia hon phai chd mot giao dich tre hon giai phong hang
muc dir liéu. Nhu vay, giao dich gia hon c¢6 xu hudéng bi chd nhiéu hon. Nguoc lai, trong so do
Wound-Wait, mét giao dich gia hon khong bao gio phai cho mdt giao dich tré hon.

e Trong so dd Wait-Die, néu mot giao dich Ti chét va bi cudn lai vi né ddi hoi mot hang muc dir
liéu bi giir boi giao dich Tj , khi d6 Ti c6 thé phai tai phat ra ciing day cic yéu cau khi n6 khdi dong
lai. Néu hang muc dit liéu van bi chiém bai Tj , Ti bi chét 1an nita. Nhu vay, Ti c6 thé bi chét vai
lan trudc khi tdu dwoc hang myc dir liéu can thiét. Trong so d6 Wound-Wait, Giao dich Ti bi
thuong va bi cudn lai do Tj yéu cau hang muc dir liéu n6 chiém giit. Khi Ti khoi dong lai, va yéu

cAu hang muc dit liéu, bdy gio, dang bi Tj giit, Ti chd. Nhu vdy, c6 it cudn lai hon trong so dd
Wound-Wait.

Mot van dé néi trdi dbi voi ca hai so dd 1a ¢6 nhitng cudn lai khong can thiét van xdy ra.
V.6.2 Sd do dua trén Timeout

Mot cach tiép can khéc‘dé quan 1}? deadlock duq§ du:a’trén lock timeout. Trong cach tiép ce}n néy,
mot giao dich da yu cau mot chot phai cho nhiéu nhat mét khoang thoi gian xdc dinh. Néu chot
khong duoc cap trong khoéng thoi gian nay, giao dich dyoc goi 1a man ky ( time out ), giao dich tu
cudn lai va khoi dong lai.v Neéu c¢é mot deadloclg, m@g hodc mﬁ)t vai giao dich dinh Iiu dén deadlock
s€ time out va cudn lai, dé cic giao dich khéc tién trién. So d0 nay ndm trung gian gitra phong ngura
deadlock va phat hi¢n va khoi phuc deadlock.

So dd timeout d& thgc thi va hoat dong tdt néu giao dich ngén va ‘né'u su cho doi l@u la do ,deadloclg.
Tuy nhién, khé quyét dinh dugc khodng thoi gian timeout. So do nay cling c6 theé dua dén sy chét
doi.

V.6.3 Phat hién deadlock va khéi phuc

Néu mét hé théng khong ding giao thirc phong ngira deadlock, khi d6 so d6 phat hién va khoi phuc
phai dugc st dung. Mot giai thuat kiém tra trang thai cua hé thdng dugc goi theo mot chu ky de x4c
dinh xem deadlock c6 xay ra hay khong. Néu c6 hé théng phai khoi phuc lai tir deadlock, muén vay
hé thong phai:

° D‘uy tri thong tin vé sur cép phat hién hanh cac hang muc dir liéu cho cédc giao dich cling nhu céc
yéu cau hang muyc dir li€u chua duogc chua dugc giai quyét.

e Cung cap mot thuit toan sir dung cdc thong tin nay dé xdc dinh hé thong da di vao trang thdi
deadlock chura.

e  Phuc hdi tir deadlock khi phat hi¢n dugc deadlock da xay ra.
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V.6.3.1 Phat hién deadlock

Deadlock ¢ thé md ta chinh xdc bang do thi dinh hudng duoc goi 1a db thi chd ( wait for
graph ). D6 thi nay gém mét cip G =< V, E >, trong d6 V 1a tap cic dinh va E 12 tip cic cung. Tap
cdc dinh gdm tét ca céc giao dich trong hé théng. M01 phan tir cia E 12 mot cap Ti ( Tj , n6 chira
rang Ti cho Tj giai phéng mot hang muc dit liéu né can.

Khi giao dich Ti yéu cau mdt hang muc dit liéu dang bi giir boi giao dich Tj khi d6 cung Ti ( Tj
duoc xen vao dd thi. Canh nay bi xod di chi khi giao dich Tj khong con gilt hang muc dit li€u nao
ma Ti can.

Deadlock Tén tai trong hé théng néu va chi néu dd thi chd chira mot chu trinh. Moi giao dich tham
gia vao chu trinh nay dugc goi 1a bi deadlock. Dé phét hién deadloch, hé théng phai duy tri dd thi
cho va goi theo mdt chu ky thu tuc tim kiém chu trinh. Ta xét vi du sau:

@\

Dé thi chér { phi chu trink )

Do do thi khong ¢6 chu trinh nén h¢ thong khong trong trang thai deadlock. Bay gio, gia st T28
yéu cau mot hang muc dir liéu duoc giit boi T27 , cung T28 ( T27 duge xen vao do thi, diéu nay dan
dén ton tai mot chu trinh T26 ( T27 ( T28 ( T26 ¢6 nghia 1a hé thdng roi vao tinh trang deadlock va

T26 , T27 , T28 bi deadlock.

=

Van dé dit ra 12 khi nao thi chay thu tuc phat hién ? cau trd 161 phy thudc hai yéu td sau:

1. Deadlock thuong xay ra hay khong ?

2. Bao nhiéu giao dich s& bi anh hudng boi deadlock

Néu deadlock t’hu(‘mg xay ra, vi¢c chay thu tuc phat hién c}ién ra thuong xuyén hon. Cac hang myc
dir liéu dugc cap cho cdc giao dich bi deadlock s& khong san ¢6 d€ dung cho céc giao dich khic deén
khi deadlock bi phd v&. Hon nira, so chu trinh trong do thi ¢6 thé tang 1én. Trong truong hop xau
nhét, ta phai goi thu tuc phat hién mdi khi ¢6 mot yéu cau cip phat khong duoc cip ngay.

V.6.3.2 Khdi phuc tu deadlock

Khi thuat todn phét hién XE/IC’ dinh duoc sy tdn tai cua deagﬂock, hé théng phai khoi phuc tur
deadlock. Giai phdp chung nhat 1a cudn lai mot vai giao dich dé pha vd deadlock. Ba viéc can phai
lam la:
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1. Chon nan nhan. Pa cho mot tap cac giao dich bi deadlock, ta phai xac dinh giao dich nao
phai cudn lai dé pha v& deadlock. Ta s€ cudn lai cdc giao dich sao cho gid phai trad 1a t6i thicu.
Nhi€u nhan to xac dinh gid cua cudn lai:

a. Giao dich da tinh toan dugc bao 1au va bao lau nira.

=

Giao dich da st dung bao nhiéu hang muc dit li¢u

c. Giao dich can bao nhiéu hang muc dit li¢u nira dé hoan tat.

d. Bao nhiéu giao dich bi cudn lai.

2. Cudn lai ( Rollback ). M&i khi ta da quyét dinh dwoc giao dich nao phai bi cudn lai, ta phai
xdc dinh giao dich nay bi cudn lai bao xa. Giai phap don gian nhét 12 cudn lai toan bd: bo do giao
dich va bat dau lai n6. Tuy nhién, s& 12 hiéu qua hon néu chi cuén lai giao dich du xa nhu can thlet
dé pha vo deadlock. Nhung phuong phdp nay doi hoi hé thdng phai duy tri céc théng tin bo xung vé
trang thdi cua tat ca cac giao dich dang chay.

3. Sl.l” chét déi (OStarvation ). Trong mot hé thong trong d6 viéc chon nan nhﬁn’dl.ra trén cac
nhan t6 gid, c6 thé xay ra 1a mot giao dich ludn la nan nhan cua viéc chon nay va két qua la giao
dich nay khong bao gid c6 thé hoan thanh. Tinh hudng nay dugc goi la sy chét d6i. Phai dam bao
viéc chon nan nhan khong dua dén chét d6i. Mot giai phdp xem s6 1an bi cudn lai cia mot giao dich
nhu mot nhén t6 vé gia.

BAI TAP CHUONG V

% %k %k

V.l Chung to rang giao thirc chdt hai ky dam bao tinh kha tuan ty xung dot va céc giao dich cé
thé dugc 1am tuan tu trong tng véi céc diém chdt cia chiing.

V.2 Xét hai giao dich sau:
Ts1: Read(A);
Read(B);
If A=0 then B:=B+1;
Write(B);
T3, : Read(B);
Read(A);
If B=0 then A:=A+1;
Write(A);
Thém céc chi thi chét va thdo chdt vao hai giao dich T31 va T32 sao cho ching tuan theo
giao thurc chot hai ky. Su thuc hién cdc giao dich nay c6 thé dan dén deadlock ?
V.3 Néu céc uu diém va nhugc diém cua giao thirc chdt hai ky nghiém ngat.
V.4  Néu céc uu diém va nhuoc diém cua giao thirc chdt hai ky nghiém khéc.
V.5 B§ quan tri diéu khién canh tranh cia mot hé¢ CSDL phai quyét dinh cap cho mot doi hoi
chot hoac bat giao dich‘yéu cf}u phai cho. Hay thiét kf: mot cau tric dir liéu (tiet kiém khong gian )
cho phép b quan tri diéu khién canh tranh cho ra quyét dinh mau chéng.
V.6 Xét sy mo rong thanh giao thirc cAy-chdt sau. N6 cho phép ca chét shared va exclusive:
. Mot giglo dich chi doc chi c6 thé yéu cau céc chdt shared. Mot giao dich cap nhat chi c6 thé yéu
cau céc chot exclusive
. Méi giao dich phai tuén theo cdc quy tic cta giao thirc céy—cl}ét. Cac giao dich chi doc dau tién
c6 thé chot bat ky hang muc dir li€u nao, cic giao dich cap nhat dau ti€n phai chot goc.
Chung to giao thirc dam bao tinh kha tudn ty va khong c6 deadlock
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V.7 Cho ra vi du vé céc lich trinh c¢6 thé dudi giao thic ciy nhung khong thé dudi giao thirc chdt
hai ky va nguoc lai.

V.8  Xét mot bién thé cua giao thirc ciy, duoc goi 1a giao thirc rimg. CSDL dugc t6 chirc nhu
mot rung. Moi giao dich T phai tuan theo cic quy tac sau:

e Chdt dau tién trong mdi cdy c6 thé trén bat ky hang muc dit lidu nao

e Chét tir thi hai tré vé sau c6 thé dugc yéu cau chi néu cha cia niit dugce yéu cau hién dang bi
chot

e Cic hang muc dit liéu c6 thé duogc thdo chdt bat ky lic nao

e Mot hang muc dit liéu khong duge chdt lai boi T sau khi T da thdo chdt cho né

Chung to giao thirc rimg khéng dam bao tinh kha tuan tu

V.9  Khi mot giao dich bi cudn lai dudi thir tu tem thoi gian, né dugc gan mét tem thoi gian méi.
Tai sao khong don gian dé n6 gitr lai tem thoi gian cii ?

V.10 Trong chdt da hat, sy khdc nhau giita chdt tudng minh va chdt an 1a gi ?

V.11 phuong thirc chdt SIX 12 hiru dung trong chét da hat. Phuong thirc exclusive va shared ting
cuong khong dugc sir dung. Tai sao né lai vo dung ?

V.12 Dbi voi mbi mot trong céc giao thirc sau, mo ta sic thai tng dung thuc té goi ¥ sir dung giao
thtrc va sac théi goi y khong nén str dung giao thtrc:

e Chét hai ky

e  Chét hai ky véi chdt da hat

¢ Giao thtrc cay

e Thtr ty tem thoi gian

. Hop 1€

e Thu tu tem thoi gian da phién ban

e Chét hai ky da phién ban

V.13 Chung to rang c6 nhimg lich trinh 13 ¢ thé dudi giao thire chdt hai ky nhung khong thé duéi
giao thirc tem thoi gian va ngugc lai.

V.14 Véi diéu kién nao tranh deadlock it dat gid hon cho phép deadlock rdi phét hién?
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ChlllIng VI
HE THONG PHUC HOI

(Recovery system)

*

Muc tiéu

*

Kién thirc can cé d€ hoc chuong nay

*

Tai liéu tham khao lién quan dén chucong

*

NGi dung
V1.1 PHAN LOP HONG HOC

VI.2. CAU TRUC LUU TRU
V1.3. PHUC HOI VA TiNH NGUYEN TU

VI. 4 PHUC HOI DUA TREN SO GHI LO TRINH
VL.5. PHAN TRANG BONG
V1.6. PHUC HOI VOI CAC GIAO DICH CANH TRANH.

* Van dé nghién ciru cia chuong ké tiép
esksk

Mot hé thdng mdy tinh, ciing glong nhu cdc thiét bi co - dién khdc, ludn ¢6 nguy co bi hong hée do
nhiéu nguyén nhan hu dia, mat ngudn, 16i phan mém v..v... Piéu nay dan dén hau qua la sy mat
thong tin. Vi vy, hé quan tri co s& dit liéu phai c¢6 cdc co ché ddi lai véi nguy co hé thong bi héng
héc, nham dam bao tinh nguyén tir va tinh liu bén cua céc giao dich. H¢ théng phuc héi c6 trach
nhiém khdi phuc CSDL dén mét trang thdi nhét quan trudc khi xay ra su cd.

V1.1 PHDN LOP HONG HC

C6 nhiéu kiéu hong héc c6 thé xay dén véi hé théng, mdi mot trong ching can dwoc tng xir mot
cich riéng biét. Trong chuong nay ta chi xét cac kiéu hong héc sau:

Hoéng héc trong giao dich: C6 hai loai 16i lam cho giao dich bi hong héc:
1. L6i ludn 1y: Giao dich khong thé tiép tuc thyc hién binh thudng duoc nita do mot sd diéu kién
bén trong khong duogc thoa. vi du nhu: dit liéu dau vao khong ding, khong tim thay dit liéu, trao dir
li¢u hodc do viéc su dung tai  nguyén vuot han dinh.
2. L5i h¢ thong: Hé thong roi vao trang thdi khéng mong mudn vi du nhu trang thai deadlock.

H¢ thong bi hw héng: C6 mot phan cing sai chiic ning hodc ¢6 mot sai s6t trong phan mém co s¢
dir liéu hay hé di¢u hanh.

Pia bi hw hong: Mot khdi dia bi mat ndi dung.

DPé hé théng c6 thé dé ra dugc chién luge phuc hoi [61 pht hgp, trudc tién can phai x4c dinh cdc loai
héng hdéc trén céc thiet bi luu trir dir li¢u. Sau d6, can xac dinh nhitng hong héc nay anh hudng nhu
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thé nao dén noi dung co s¢ dit li¢u. Nhiém vy quan trong sau cuing la dé ra céc giai phap nham dam
bao tinh nhat quin ctia co s¢ dit li€u va tinh nguyén tu cia giao dich moi khi hong héc da phat sinh.
Céc giai phdp nay thuong dugc goi 1a cac giai thudt phuc hoi ( recovery algorithms ).

Céc giai thuat phuc hoi gdm c6 hai phan:

1. Cac hanh dong duoc thyc hi¢n trong sudt qué trinh hoat ddng binh thudng cua giao dich nham
dam bdo c6 day du thong tin cho viéc phuc hoi sau nay.

2. Céc hanh dong dugc thuc hién sau khi 16i phét sinh. Nham khoi phuc nd1 dung cua co s¢ dir
liéu tré vé mdt trang thai trude do, va trang thai nay thod man dugc cic yéu cau ve tinh nhat quan
cua co s¢ dir li¢u, tinh bén va tinh nguyén tir cua giao dich .

VI.2. COU TRC LOU TRO

Nhu da xét trong chuong II, cdc hang muc di li¢u khac nhau cua co s¢ dir li¢u c6 thé duoc luu trén
nhiéu phuong tién luu trit khic nhau. Pé nim duoc cich thic dam bao tinh nguyén tir va tinh lau
bén ctia mot giao dich, can phai c6 cdi nhin su hon vé cdc loai thiét bi luu trir dir liéu va cich thirc
truy xuét ching.

VI.2.1CAC LOAI LUU TRU"

Luu trir khong 6n dinh ( volatile storage ): Thong tin luu trong thiét bi luu trir khong 6n dinh s&
bi mat khi h¢ thong b1 hong th. Vi du cuta thiét b1 lIuu trltr khong 6n dinh 1a: by nhé chinh, bd nh,('y
cache. Su truy cdp dén céc thiét bi luu trit khong 61} dinh lé’ cuc nhanh. Ly do: mét 1a: do tinh chat
cua bg nh¢ cho phép nhu vay; hai la: ¢6 thé truy xuat truc tiép cac hang myc dir liéu chira trong né.
Luu triv (X)n’ dinh ( nonvolatile storage ): Thong tin luu trir trong thiét bi luu trix f)n dinh thuong
khong bi qmét khi h¢ thong bi su co. Tuy nl}ién, nguy co ban than thiét bi luu trﬁ on dinh bi hong
van c6 thé xay ra. Vi dy cua thi€t bi luu trir 6n dinh la: dia tir va bang tir. Trong hau hét cdc hé¢ co so
dir li€u, thiét bi luu trlr 6n dinh thuong duoc dung la dia tr. Cac loai thiét bi luu trit 6n dinh khéc
duogc dung dé luu trir phong ho ( back up ) dir licu.
Luru trit bén ( stable storage ): Theo 1y thuyét thi thong tin chira trong thiét b luu trit bén khong
bao gio bi mat khi h¢ thong bi hu hong. Tuy nhién, trong thuc té, ta khé 1ong tao ra dugc mot thiét
bi dat dugc tinh chat 1y tuong nhu vay. Chi c6 gidi phdp tang cuong do bén ma thoi.

VL. 2.2 THU'C HIEN LUU TRU BEN:
Tiéu chi dé thuc hién viéc luu trir bén 12 nhin ban thong tin can thiét trong mot vai phuong tién luu
trir 6n ding khdc nhau v6i cdc phuong thire hong hée doe 1ap va cap nhat cdc phién ban thong tin
nay mot cach c6 to chirc, sao cho du c6 101 xuat hién trong qué trinh chuyén dit li¢u, thong tin van
khong bi hu hai.
Céc hé thong RAID dam bao rﬁpg viéc hong héc ctia mot dia khong gdy sy mat dit liu. Dang
thtc don gidn va nhanh nhat cua RAID la dung dia guong ( mirrored disk ). Cic dang
thirc khdc gitp tiét kiém chi phi, nhung cai giéd phai tra 1a thoi gian doc ghi cham hon.
Tuy nhién c;ic hé théng RAID \(ﬁn khong dam l?éo dugc tinh an toan dir li¢u khi gap phai tai hoa
nhu: chdy nd, lut 16i. Nguoi ta d€ nghi mét hé thong luu trir méi an toan hon hoat dong theo nguyén
tac sau: Sao luu dir liéu sang mot vai vi tri dia 1y khic nhau thong qua mang mdy tinh.
Sau day 12 c4ch thitc dam bao thong tin luu trir khong bi 16 trong qua trinh doc ghi dir lidu:
Viéc chuyén mot khdi dir liéu gitra bd nhd va dia c6 thé dan dén két qua:
Thanh cong hoan toan: Thong tin dugc chuyén dén dich an toan.
Bi 16i mét phan: C6 15i xuat hién trong qud trinh chuyén dit liéu va khdi dich chira thong tin khong
ding.

116



www.nhipsongcongnghe.net

Bi 16i hoan toim:‘LSi xudt hién ngay O giai doan ddu ctia qué trinh truyén dit liéu. Khbi dich giir
nguyén nhu ban dau.
Néu ¢6 18i xuét hi¢n trong qu trinh truyén dif liéu, h¢ thong phai phat hién duoc va thyc thi thi tuc
phuc hoi 16i. B 1am dugc nhu vy, hé thong phai duy tri hai khoi dir liéu vat Iy cho mo khéi dir liu
lugn ly. (Trong tinh hudng dung hé thong dia guong thi hai khoi vat 1y nay ¢ cung mot dia diém,
trong tinh huong dung h¢ thong sao luu tur xa, hai khoi nay ¢ hai dia diém khéc nhau).
Mot thao tic ghi dir li¢u duoc thuc thi nhu sau:
1. Viét thong tin 1én khoi vat 1y thir nhat.
2. Khi hanh dong ghi thir nhat thanh cong, tiép tuc ghi phan thong tin trén 1én khéi vat 1y thir hai.
3. Thao tac ghi dugc coi la thanh cong khi thao tic ghi thir hai thanh cong.
Trong qué trinh phuc héi, timg cip khéi vat 1y duoc kiém tra:
1. Néu ndi dung cua ca hai nhu nhau va khong c6 15i c6 thé phét hién, khi d6 khong can lam gi
thém.
2. Néu mot trong hai khéi c6 15i phét hién dugc, khi d6 thay thé khéi bi 18i bdi ndi dung ciia khdi
con lai.
3. Néu ca hai khoi khong ¢6 18i phét hién dwoc, nhung ndi dung cuia ching khdc nhau, thay thé
khoi thu nhat boi khoi tha hai.

~ Yéu clu phai so sanh timg cdp khoi vét Iy mot doi hoi phai mét nhiéu thoi gian. Nguoi ta ¢6
thé cai thién tinh huong nay bang cach luu vét nhirng thao tac viét khoi trong tién trinh thue thi. Khi
phuc hoi, chi nhiing khoi nao thao téc ghi ¢ trong tién trinh thuc thi méi can duge dem so sanh.
Giao thirc dé viet ra mot khoi dén mét site xa twong tu nhu viét khoi trong hé thong dia guong..

VI .2.3 TRUY CAP DU LIEU

Nhu da xét trong chuong II, h¢ co s& dir lidu nam thuong truc trén cic :[hiét bi luu trit 6n diqh
(thuong la dTg tir) va thuong duoc phén thanh cédc don vi luu trir kich thude c6 dinh duoc goi 1a khoi
(blocks). I§h6i la don vi truyén nhdn dir li¢u tu/ra dia. MQt khoi c6 thé qhﬁ:a vai hang muc dir liéu.
Ta gia thiét khong c6 hang muc dit li¢u nao trai ra trén nhicéu hon mét khoi.

Cac giao dich nhap ( input ) thong tin tir dia vao bg nho chinh va Xudt ( output ) thong tin theo
chiéu nguoc lai. Céc thao tdc nhap/xuét nay dugc thyc hién theo don vi khdi. Khdi nam trén dia
duoc goi 1a khdi vat 1y (physical block), khdi ghrgc trr tam trong b nh¢ chinh duoc goi 1a khdi dém
(buffer block). Vung b nh¢d tam chira cac khoéi dir liéu duge goi 1a vung dém dia (disk buffer).

Viéc di chuyén khdi gitra dia va b nhd dugc thyc hién thdng qua hai thao téc:

1. Imput(B) chuyén khdi vat Iy B vao bd nhd chinh.
2. Output(B) chuyén khéi dém B ra dia va thay thé cho khéi vat 1y tuong tmg & d6.

Hinh dudi day s€ md phdng cho hai thao tic nay
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(

A i mput{i) A

output(B)

(

___________ I s
C 1 1. Bia
B nhé chinh

Hinh 5.1 Clac thae tac doc ghi khéi

Mbi giao dich T; c6 mot viing 1am viéc riéng & d6 cdc ban sao cuia tat ca cdc hang muc dir
liéu dugc truy xuat va cap nhat dugc luu gitt. Vung lam viéc nay dugc tao ra khi giao dich khéi
dong. N6 bi xo04 di khi giao dich ban giao ( commit) hodc huy bé (abort). M6i hang muc dir liéu x
duogc trit trong vung lam viéc cua giao dich T; s€ duoc ky hi€u 1a x;. Giao dich T trao d6i vdi h¢ co
sO dir liu bang cach chuyen dir liéu dén/ra vung lam viéc cua né sang viung dém cua hé thong.

Hai thao tic dung dé chuyén dir liéu:

1. read(X) géan gid tri cua hang muc dir li¢u X cho bién cuc bo x;. Thao tdc nay duogc thuc hién
nhu sau:

Néu khéi Bx chtra X khong c6 trong bd nhd chinh thi thuc hién thao tic input(Bx).

Gén cho x; gid tri cua X trong khoi dém.

2. write(X) géan gid tri cua bién cuc bd x; cho hang muc dir li¢u X trong khdi dém. Thao tdc nay
duoc thuc hién nhu sau:

a. Néu khoi Bx chira X khong c6 trong bo nhé thi thuc hién thao tac input(Bx).

b. Gén gid tri cia x; cho X trong ving dém BX.

Chi ¥ rang cé hai thao tdc déu c6 thé doi hoi chuyén mot khoi tir dia vao bd nh¢ chinh
nhung khong yéu cau chuyén mdt khoi tir by nhé chinh ra dia.

Doi khi mot khoi dém bi ghi bét budc ra dia do bd quéan 1y viing dém can khong gian bd nhé
cho cdc muc dich khéac hoac do h¢ co s¢ dir li¢u mudn phan anh nhitng thay doi trong kh()j dir liéu
B trén dia. Khi hé co s& dir li€u thuc hién thao tic Output(B) ta néi n6 da xuat bat budc khoi dém B
ra dia.

Khi mdt giao dich C?}n truy Xuét hang muc dir liéu X lan dau, né phai thyc hién Read(X).
Khi d¢ tat ca céac cap nhé}t doi véi X duoc qthuc hién trén x;. Sau khi giao dich truy xuat X lan cuoi,
né thuc hién Write(X) dé ghi lai sy thay doi cua X trong CSDL.

Khong nhét’thié’t phai thyc hién thao tic Output(Bx) ngay sau khi thao tic write(X) hoan
thénh: Ly do la: khoi d€m Bx c6 thé con chira cdc hang muc dir li¢u khac dang duoc truy xuat. Néu
h¢ thong bi hu hong ngay sau khi thao tdc write(X) hoan thanh, nhung trude khi thyc hién thao tac
Output(Bx), gid tri méi cia X s€ khong bao gid duogc ghi ra dia, do d6, n6 bi mat!

VI.3. PHOIC HOI VA TNH NGUYIN TO

Tr lai voi vi du don gidn vé hé théng ngén hang: Giao dich T; thuc hién viéc chuyén $50 tir tai
khoan A sang tai khoan B. Gia su gid tri ban dau cua céc tai khoan A va B la $1000 va $2000. Gia
st hé thong bi hu hong trong khi T; dang thuc thi: sau khi thao tic output(Bs) dugc thuc hién va
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trude khi thyce hién thao tic output(Bg) (B va Bg la hai khéi dém chira hai hang muc A va B).
Nguoi ta c¢6 thé thuc hién mot trong hai giai phdp phuc hoi sau:

1. Thyc hién lai T;. Thu tyc nay s& de:m’dén két qua: gia tri ciia A 14 $900 thay vi phai 12 $950. Do
do, h¢ thong ¢ trong trang thdi khong nhat quan.

2. Khong thyc hién lai T;. Két qua: gid trj cia A va B tuong img s& 1a $950 va $2000. Hé thong
cling trong trang thai khong nhat quén.

Vin d& phit sinh & chd: T; thyc hién nhiéu thao tdc sira doi ndi dung co s6 dit liu, do d6 can nhiéu
thao tac xuat dir li¢u ra dia, nhung 10i phat sinh khong cho phép tat ca cac thao tac xuat dit liéu hoan
thanh.

Giai phap nham dat dugc tinh nguyén tu la: truoce khi thye hién cac thao tac sira d6i co so dir liéu,
can ghi ra cdc thiét bi luu trir bén nhitng thong tin md ta cic stra doi nay. Cuy thé cta giai phap trén
s& duoc trinh bay trong cdc phan V.4, V.5 va V.6.

V1. 4 PHOIC HOI DOA TRIN SO GHI LO TRNH (Log-based recovery)

Mot ciu triic thuong dugc dung dé ghi lai nhitng thay doi trén co s& dir liéu 1a s6 ghi 16 trinh
(log). Log 1a mot ddy cdc mau tin 16 trinh (log records). Mot thao tac cap nhat trén co so dir licu s€
duogc ghi nhan bang mot log record. Mot log record kiéu miu chira céc trudng sau:

Pinh danh giao dich ( transaction identifier ): dinh danh duy nhét cua giao dich thyc hi¢n hoat
dong write
binh danh hang muc dir li¢u ( Data-item identifier ): dinh danh duy nhit ciia hang muc dir
liéu dugc viét ( thuong l1a vi tri ctia hang muc dit li€u trén dia )
Gia tri cii ( Old value ): gid tri cia hang muc dir liu trude khi viét
Gia tri méi ( New value ): gia tri hang muc dit li¢u s€ c6 sau khi viét

C6 mot vai log record dic biét mang cédc ¥ nghia riéng. Bang sau ddy chi ra mot s6 loai log
record va y nghia cua ching:

LOATLOG RECORED Y NGHIA

< T} start = Giao dich T; d3 khot déng.

<3, 25 WV, Ve = (g1ae dich T; 43 thwe hign thao tac ghi trén hang muc 4 Lgu X5, 25
oo gid trn VWV thede khi ghi va nhian gia tin Vo sau kha gha

< T} commit = imac dich T; d3 ban giao.

=T, abort = Giao dich T1 43 huy bo.

Méi khi mot giao dich thyc hién mdt thao tic ghi, trudce ti€n phai tao ra mot log record cho
thao tac ghi d6 ( trong log file ), trudc khi giao dich thay ddi co so dit liéu. Nhu vay, hé théng c6 co
s& dé huy bo (undo ) mot thay doi da duge 1am trén co so dit liéu bang céch sir dung truong Old-
value trong log record.

Log phai duoc Iuu trong nhitng thiét bi Iuu trir bén. M&i mot log record méi ngam dinh s& dugc
thém vao cudi tap tin log.

VI.4.1 SU CAP NHAT TRI HOAN CO SO DU LIEU
(Deferred Database Modification):

K¥ thuat cap nhat tri hodn dam bao tinh nguyén tir ciia giao dich bang cdch ghi lai tat ca
nhitng stra doi co s¢ dit li€u vao so ghi 19 trinh (log), nhung tri hodn sy thyuc hi¢n tat ca cac thao tac
viét dir liéu ra dia cua giao dich cho dén khi giao dich ban giao mot phan (partially commits ). Nhac
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lai rang: mot giao dich duoc goi 1a ban giao mot phan khi hanh dong cudi cling ciia né duge thuc
hién xong. Ky thudt cap nhat tri hoan dugc trinh bay trong phan nay gia thit rang cic giao dich
duoc thuc hién mot cach tuan tu.

Khi giao dich ban giao mot phan, thong tin trén log két hop véi giao dich duoc sir dung
trong viéc viét tri hodn. Néu hé thng c6 sy ¢b trude khi giao dich hoan thanh viéc thuc hién ctia né
hodc giao dich bi bo dd khi d6 thdng tin trén log bi bo lo.

Su thyc thi ctia mot giao dich duogc tién trién nhu sau:
e Trudc khi giao dich T; bat ddu thuc hién, mot miu tin < T; start > dwoc ghi ra s6 19 trinh.
e Trudc khi T; thuc hién thao tic write(X), mot mau tin < T;, X, V, > duoc ghi ra s6 10 trinh.

e Cudi ciing, khi giao dich T; ban giao mdt phan, mau tin < T; commit > duoc ghi ra s6 10

trinh.

Khi giao dich ban giao mot phan, cdc mau tin trong s 16 trinh két hop véi giao dich s& duoc st
dung dé thuc hién viéc ghi tri hoan cdc hang muc dir li€u ra dia. Nha thiét ké phai dam bao réng,
trude khi hoat dong ghi hang muc dir liéu dién ra, cdc mau tin log da duoc ghi thanh cong ra céc
thiét bi luu trir bén. Ngoai ra ciing can dé y: ki thuat cap nhat tri hoan chi can ghi lai gia tri méi ctia
hang muc dir li¢u (V,) ma thoi.

Pé minh hoa, ta st dung vi du hé théng ngan hang don gian. Goi Ty la giao dich c6 nhi¢m vu
chuyén $50 tir tai khoan A sang tai khoan B, T; 12 giao dich ¢6 nhiém vu rit $100 tir tai khoan C.
Gia str gid tri ban dAu cua cdc tai khoan A, B, C 12 $1000, $2000 va $700. Hanh dong cua Ty va T,
duoc mo ta nhu sau:

Tn Tl
readd) Eead{C)
A=A-50 C=C-100
write( A write(C)
read(B)

E=E+30
write(B)

Gia thiét cdc giao dich duoc thyc hién tuan ty: Ty roi toi Ty. Mot phan cia s6 16 trinh ghi lai
nhirng thong tin lién quan dén hoat dong ctia hai giao dich trén duoc cho trong bang dudi day:

=Tp start=

<Tp 4, 950=

<Tp B, 2050>

=Ty commit=

=T start=

<Ty ,C, 600=

=T commitﬁ

£l £l

Sau khi co6 sy ¢ xay ra, hé thong phuc h01 s& tham khao s6 16 trinh dé cchon ra nhiing giao
dich nao can dugc 1am lai (redo). Giao dich T; can duoc 1am lai khi va chi khi sb nhat ky c6 chira ca
hai mau tin <T; start> va <T; commit>.

Thu tuc lam lai giao dich T; nhu sau:
redo(T;) dat gia tri’ moi cho }ét ca cac hang myc dir li¢u dugc cap nhat béi giao dich T;. Céc gia tri
méi s€ dugce tim thay trong so6 16 trinh (log).

Hoat dong redo phai dong hiéu lyce (idempotent ) c6 nghia 1a viéc thyc hién né nhiéu lan
tuong duong voi viéc thuc hién né mot 1an.

Tro lai vi du vira néu, ta ¢c6 bang mo ta trang thai ctia ) ghi 10 trinh va co s¢ dir liu nhu sau:
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LOG COSODULIEU
=Th start=
=Tp A, 950>
< T B, 2050=
=Th commit®
A=850
E=2050
=T, start=>
=Ty .2, 6&00=

=T comimit=
C=A00

Sau ddy 1a mot s6 tinh hudng mé phong:

1. Gia str 16i hé thong xay ra sau khi méu tin log cho hanh dong write(B) cua giao dich Ty vura
duogc ghi ra thi€t bi luu trir bén. Khi h¢ thong khoi dong trd lai, sé khong ¢6 hanh dong “thuc hién
lai giao dich” nao cén phai lam, do khong ¢6 mau tin ghi commit nao xuat hién trong s6 19 trinh.
Nghia la gid tri cia A,B va C van gilr nguyén 1a $1000, $2000 va $700.

2. Gia sir 16i hé thng xay ra sau khi meﬁu tin log cho hanh dong write(C) cua giao dich T; vura
duoc ghi ra 'ghiét bi luu tl‘l:l’ bén. Khi hé thong hoat d(f)r}g trd lai, thu tuc redo(Ty) s€ duoc thuc hién
do c6 su xuat hién cia mau tin <Ty commit> trong s0 10 trinh. Sau khi thu tuc nay dugc thyc thi,
gid tri cua A va B s€ 1a $950 va $2050.

VI.4.2 SU CAP NHAT TUC THOI CO SO DU LIEU (Immediate Database
Modification):

K¥ thuat cap nhat tic thdi cho phép cic thao tic stra d6i co s& dir liéu c6 quyén xuét dit liéu
turc thoi ra dia trong khi giao dich van con ¢ trong trang thai hoat dong ( active state ). Hanh dong
thay doi ndi dung dir li¢u tirc thoi cua cic giao dich dang hoat dong dugc goi la “nhitng thay doi
chua dugc ban giao” ( uncommitted modifications).

Su thyc thi ctia mot giao dich duoc tién hanh nhu sau:

e Trudc khi giao dich T;j bt dau su thuc hién, mot mau tin < T;start > dugc ghi ra s6 10 trinh.

e Trudc khi T; thuc hién thao tac write(X), mot mau tin < Tj, X, Vi, Vo > duoc ghi ra $6 16

trinh.

e Cubi ciing, khi giao dich T; ban giao mot phan, miu tin < T; commit > dugc ghi ra s6 16

trinh.

Can phai dam bao rang, trudc khi hoat dong ghi hang muc dir liéu dién ra, cdc mau tin log da
duoc ghi thanh cdng ra céc thiét bi luu trlt bén. Ngoai ra, cling can chi y 1a mau tin log cho hanh
dong write(X) cua giao dich Tj, tirc 1a mau tin <Tj, X, V|, V2> c6 chura cé hai gia tri méi (V) va ci
(V1) cua hang muc dir licu X.

Tro lai voi vi du trong phﬁn V.4.1, ta c6 mot phén cua sb 10 trinh li€én quan dén céc hoat dong
cua Tova T; nhu sau:

=Th start=

=T, A, 1000, 330=
<Tg, B, 2000, 2050=
=Th commit=

=T start=

=Ty, C, 700, 600=
=Ty commit=
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Béng mo ta trang théi cua so ghi 10 trinh va co s¢ dir liéu nhu sau:

LOG COSODULIEU
=T start=

=Tp , &, 1000, 950>

=Ty, B, 2000, 2050=

A=950
E=2050
<Th cotmmit=
=Ty start=
<Ty , C, 700, 600=
=600

=Ty commit=

Ky thuat cap nhat tirc thoi st dung hai thu tuc khoéi phuc sau 16i:

undo(T;) dat lai gié, tri cli chQ tat ca céc hang muc dir li¢u dugc cdp nhat boi giao dich T;. Céc gia
tri cli s€ dugc tim thay trong s6 10 trinh ( log ).

redo(T;) dat gia tri’ moi cho }ét ca cac hang myc dir li¢u dugc cap nhat béi giao dich T;. Céc gia tri
mdi s€ dugc tim thay trong so6 16 trinh (log).

Sau khi 18i xuat hién, h¢ théng phuc hdi tham khao s ghi dé quyét dinh nhiing giao dich nao can
duoc lam lai (redo) va nhiing giao dich nao can dugc huy bo (undo).

Giao dich Tj can dugc huy bo khi sé ghi chita mdu tin <T; start> nhung khong c¢6 mau tin <T;
commit>.

Giao dich T;can duoc 1am lai khi s6 ghi ¢6 chita ca mau tin <T; start> 1an miu tin  <T; commit>.
Sau déy 1a mot sb tinh hudng mé phong:

1. Gia su 16i h¢ thong xay ra sau khi m§1}1 tin log cho hanh dong write(B) cta giao dich Ty vira
duoc ghi ra thiét bi luu trt bén. Khi hé thong khoi dong tro lai, né s€ tim thady mau tin <T start>
trong s6 ghi, nhung khong c6 mau tin <Tp commit> tuong tmg. Do d6 giao dich Ty can phai dugc
huy bo. Nghia la tha tuc undo(Ty) s& duoc goi va gia tri cia A,B va C van gitt nguyén la $1000,
$2000 va $700.

2. Gia s 16i hé thong xay ra sau khi miu tin log cho hanh dong write(C) ciia giao dich T; vira
duoc ghi ra thiét bi lvu trir ben Khi h¢ thong hoat dong trd lai, hai tha tuc redo(Ty) va undo(T;) se

duoc thuc hién. Do ¢6 su Xuat hién cta cac mau tin <Ty start>, <Ty commit>, <T; start> trong sb
10 trinh. Sau khi hai thu tuc nay duoc thuc thi, gid tri cua A, B, C s¢€ 1a $950,i $2050 va $700.

VI.4.3 PIEM KIEM SOAT (Checkpoint):

Khi 15i hé thdng xuét hién, hé thdng phuc hdi phai tham khao sb ghi 10 trinh dé quyét dinh
nhiing giao dich nao can dugc lam lai va nhiing giao dich nao can dugc huy bd. Theo nguyén 1y thi
can phai tim ki€ém toan bg ndi dung cua s6 ghi dé c6 dugc quyét dinh trén.

Huéng tiép can trén s& gip phai hai khé khin 16n:

1. Qud trinh tim kiém mat nhiéu thoi gian.

2. Theo céc giai thuat vira néu, hau hét cdc giao dich can duogc 1am lai da ghi nhitng dir li¢u dugc
cap nhat ra co s¢ dit licu roi. Viéc lam lai ching tuy khong c6 hai gi, nhung lai lam cho tién trinh
khoi phuc trd nén 1au hon.

Cong cu “diém kiém so4t” (checkpoint) dugc st dung dé cai thién hiéu nang cua qua trinh
khoi phuc. Trong qud trinh hoat dong ctia minh, h¢ thong s€ duy tri mot s6 ghi 10 trinh bang cach su
dung mot trong hai k¥ thuat dugc gidi thi€u trong phan V.4.1 va V.4.2. Ngoai ra, hé thong con phai
thuc hién mot cich chu ky cdc hanh dong dat diém kiém sodt. Hanh dong nay doi héi mot day céc
thao téc sau:

122



www.nhipsongcongnghe.net

1. Xuét ra luu trir bén tat ca cdc mau tin ghi nhan 16 trinh ( log record ) dang nam trong bo nhé
chinh.

2. Xuét ra dia tat ca nhiing khdi dém da duoge cap nhat.

3. Xuét ra thiét bi luu trit bén mot log-record <checkpoint>

Céc giao dich s€ khong dugc phép thuc hién bét ky thao tic cap nhat dit liéu nao (vi du nhu ghi cac
khoi dém, ghi cdc mau tin log) khi hanh ddng dat diém kiém soat dang dugc thuc hi¢n.

Su hién dién cua diém kiém sodt trong s6 ghi cho phép hé thong t6 chirc qué trinh 1 phuc héi
t6t hon. Xét mot giao dich T; da ban giao (commit) trudc mot dlem kiém sodt. Ta c¢6 mau tin <T;
commit> xuat hién truéc mau tin <checkpoint>. C6 nghia Ia tit ca cdc thay doi ma T; da lam ddi
v6i co s¢ dit li€u phai dugc thuc hién trude khi nguoi ta dat diém ki€ém sodt trén. Vi vay, trong giai
doan phuc hoi sau 101, nguoi ta khong can phai lam lai (redo) giao dich T;.

Duya trén diém cai tién ndy, ta cai tién lai cdc k¥ thuat da duoc trinh bay trong phan V.4.1 va V.4.2
nhu sau:

1. Sau khi 16i hé thong xuét hién, hé thong phuc hoi s& kiém tra lai s6 10 trinh (log) dé tim ra giao
dich T; thoa diéu kién: d6 1a giao dich gan day nhat dugc khoi dong trude diém kiém sodt gan day
nhit. Qui trinh tim T; nhu sau: do ngugc trong ) ghi 16 trinh cho dén khi tim thidy mau tin
<checkpoint> Qau tién. Tu dlem‘ kiém sodt nay, lai tiép tuc dd nguogc trong s6 ghi cho dén
khi tim thay mau tin <T; start> dau tién. Mau tin nay chi ra giao dich T; .

2. Khi da xédc dinh dugc giao dich T; 101, cdc thu tuc undo va redo chi duoc ap dung cho giao
dich T; va cic giao dich dién ra sau T; Ching ta ky hiéu tap nhiing giao dich viranéila T.

3. Vi ky thuat “Cap nhat tirc thoi co s¢ dir ligu”, tién trinh phuc hdi nhu sau:

e  Véi moi giao dich Ty€ T ma khéng c¢6 miu tin <Ty commit> trong s6 ghi 16 trinh, thuc thi
undo(TYy).

e V61 moi giao dich Ty€ T ma c6 mau tin <Tx commit> trong $0 ghi 19 trinh, thyuc thi redo(Ty).
4. Khong can thuc thi thao tic undo khi st dung k¥ thuat “Cap nhat c6 tri hodn co s¢ dir liu”.

V1.5. PHDN TRANG BNG (Shadow Paging)

Ky thuat “Phn trang bong” cling 1a ky thuat cho phép phuc hoi sau 18i, nhung ¥ tudng thuc
hién khdc véi cdc k¥ thuat dua trén so ghi 10 trinh vira trinh bay ¢ phan trén.

Sau ddy 1a mot sb khdi niém can dugc giai trinh:

e Trang (page) la gi? Nhu da trinh bay & cac phan trude, co sé dir liéu duoc luu vao thiét bi luu
trit khong phai thanh nhiéu khdi c6 kich thudc cb dinh. Ngudi ta goi nhitng khdi nay 1a trang
(page).

*  Bing trang va y nghia ciia né: Khdi niém trang da néi duoc muon tir 1y thuyét vé Hé diéu
hanh. Céch quan ly trang ciing dugc thira ké tir d6. Gia sir rang co s¢ dir liéu dugc phan thanh n
trang va sy phin bd trén dia cta ching c6 thé khong theo mot thir tu cu thé nao ca. Tuy nhién, phai
6 céch dé tim ra nhanh va diing trang thir i cia co sé dit liéu (1 <i <n). Nguoi ta dung bang trang
(dugc m6 phong nhu trong hinh 5.2) cho muc dich nay. Bang trang c6 n dau vao (entry). M&i dau
vao g voi mot trang. Mot dau vao chira mot con tro, tro dén mot trang trén dia. Dau vao dau tién
chi dén trang dau tién cta co s¢ dit liéu, diu vao thir hai chi dén trang thir hai ...

Y tuong then chdt cta ki thut “Phan trang béng” 13 ngudi ta s& duy tri hai bang trang trong
sudt chu ky séng cua giao dich, mot bang trang goi 12 “bdng trang hién hanh” (current page table),
bang trang con lai goi la “bang trang bong” (shadow page table). Khi giao dich khoi dong, hai bang
trang nay giéng nhau. Bang trang bong s& khong thay d6i sudt qua trinh hoat dong cua giao dich.
Bang trang hién hanh s& bi thay d6i mdi khi giao dich thuc hién tic vu write. Tt ca cdc tic vu
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input va output déu st dung bang trang hién hanh dé dinh vi cdc trang trong dia. Piém quan trong
khéc 1a nén luu bang trang béng vao thiét bi luu trit bén.

-\>

e e N e N e

fn .\
Bang trang\\—/.

Trang trén dia

Gia su giao dich thyc hién tac vy write(X) va hang muc dir liéu X dugc chira trong trang thir
i. Tac vu write duoc thuc thi nhu sau:
1. Néu trang thir i chua c6 trong bd nhé chinh, thuc hién input(X).
2. Néu day 1a 1énh ghi dugc thuc hién ldn ddu tién trén trang thir i boi giao dich, stra doi bang
trang hién hanh nhu sau:
Tim mot trang chua dugc dung trén dia.
Xo4 trang vira dugc tim xong ¢ budc 2.a khoi danh séch cic khung trang ty do.
Stra lai bang trang hién hanh sao cho dau vao thir i tro dén trang méi vira tim duoc trong budc 2.a.
3. Gaén gid tri x; cho X trong trang dém (buffer page).
Pé ban giao mot giao dich, cin 1am céc budc sau:
1. Dam bao rang tit ca cdc trang dém trong bd nhé chinh di duoc giao dich sira d6i phai duoc
xuat ra dia.
2. Xuit bang trang hién hanh ra dia. chi y 1a khong duoc viét d& 1én trang béng
3. Xuit dja chi dia cta bang trang hién hanh ra vi tri ¢6 dinh trong thiét bi luu trir bén. Vi tri nay
chinh 12 noi chtra dia chi ctia bang trang béng. Hanh dong nay s& ghi de 1én dia chi cua bang trang
boéng cii. Nhu vay, bang trang hién hanh s€ tré thanh bang trang béng va giao dich dugc ban giao.
Néu sy ¢ xay ra truge khi hoan thanh bude thir 3, hé thong sé& tré vé trang thdi trudc khi
giao dich d}ch thuc hi@n. Néu sy cd xay ra sau khi budc thtr 3 hoan thanh, hiéu qud cua giao dich
dugc bao ton; khong can thuc hién thao tic redo nao ca. Vi du trong hinh 5.3 du¢i ddy mo phong
lai trang théi cta cdc bang trang hién hanh va bang trang bong khi giao dich thuc hién thao tic ghi
lén trang thtr tw cua co s¢ dir 1liéu c6 10 trang.
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Cic trang tren dia
Hinh 5.3 Vi du vé bang trang béng va bang trang hién hanh

Ky thuat phan trang béng cé mét sb diém loi hon so véi cédc ky thuat dya trén so ghi:
1. Khong mat thoi gian ghi ra cic log record.
2. Khéi phuc sau su cd nhanh hon, do khéng can cic thao tic undoe hoic redo.
Tuy nhién k¥ thuat phan trang béng lai ¢6 nhiéu nhuoc diém:
Tong phi ban giao. Xuat nhi¢u khoi ra dia: cac khdi dit ligu hién tai, bang trang hién hanh, dia chi
cua bang trang hién hanh. Trong ky thuat dya vao s6 ghi, chi can xuat ra cac log record, ma thong
thuong, céc log record nay vira du chira trong mot khoi.
Su phan manh dir liéu. Trong chuong II ¢6 trinh bay chién lugc gom cum vat ly cdc trang dir liéu
c6 lién quan voi nhau. Sy gom cum nay cho phép viéc van chuyén dir liu nhanh hon. Ky thuat
phan trang bong lai d6i vi tri cua trang khi trang nay bi sira d6i. Diéu nay dan dén tinh gom cum dir
liéu khong con, hodc phai dung céac giai phdp gom cum lai rat mat thoi gian.
Phii thu nhit rac. Mdi khi giao dich ban giao, céc trang chira gid tri dir liéu cti da bi sura d6i boi
giao dich s€ tr¢ thanh khong truy xuét duge. Vi ching khong thugc danh séch cdc trang ty do nhung
cling khong chira dit liéu hitu dung. Ta goi ching 1a “rac”. Can thiét phai dinh ky tim kiém va thém
céc trang rac vao trong danh sich cdc trang tu do. Hanh ddng nay dugc goi 1a “thu nhat rac”.
Ngoai ra, ky thuat phan trang bong s€ gap nhiéu khé khin hon ky thuat dya vao s0 ghi khi can duoc

tinh chinh dé dép tmg cho yéu ciu phuc vu song song cho nhiéu giao dich. Vi nhiing 1y do trén, k¥
thudt phén trang béng khong duoc sir dung rong rai lim.

VI.6. PHOOC HOI VOI CAC GIAO DOCH CONH TRANH.

Cho dén bay gio, ta chi xét cic k¥ thuat phuc héi dp dung cho cdc giao dich dugc thyc thi
tuan tu. Bay gio ching ta s€ tim cach cai tién ky thuat dya vao s6 ghi nham ddp tng yéu cau phuc
vu dong thoi cho nhiéu giao dich canh tranh. Y tudng thyc hién 1a: Khong quan tam dén s luong
céc giao dich canh tranh, hé thong van su dung mot ving dém dia va mot s6 ghi 1o trinh. Cac khdi
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dém duogc chia sé bai tat ca cdc giao dich. Chiing ta s€ cho phép viéc cap nhat tirc thoi co sé dir licu
va cho phép mot khoéi dém c6 nhi€u hang muc dir liéu dugc cap nhat bodi mot hoac nhicu giao dich.

VI.6.1 TRAO POI VOT PIEU KHIEN CANH TRANH

Co ché phyc hdi phu thudc rat nhidu vao co ché diéu khién canh tranh duoc st dung. Dé cudn lai
mot giao dich thét bai ( failed transaction ), ngudi ta phai huy bo ( undo) cic cip nhat dugc thuc
hién bdi giao dich. Gia su giao dich Ty phai bi cudn lai va mdt hang muc dir liéu Q da bi T thay doi
gid tri va can phai dugc dat lai gid tri cii. Bﬁng cich suir dung k¥ thuat dya vao ) ghi 19 trinh, ta trd
lai gi4 tri cii cho Q bang céch str dung mot log record. Gia thiét lai c6 giao dich thir hai T, ciing vira
cap nhat Q xong, trudc khi Ty bi cudn lai. Nhu vay, su cap nhat dugc thuc hién bdi T, s€ bi mat di
néu Ty bi cudn lai.

Bién phép khic phuc la: néu mot giao dich T da cdp nhat mot hang muc dir li¢u Q, thi khdng mdt
giao dich nao khic c6 quyén cap nhat 1én hang muyc di liéu d6 trong khi T chua ban giao hodc chua
bi cudn lai. Ching ta c6 thé dam bao yéu cau trén dugc thoa bang cédch sir dung k¥ thuat “chét hai
ky nghiém ngat” (strict two-phase locking).

VI.6.2 CUON LAI GIAO DICH:

Phuong phéap dé cudn lai (rollback) mot giao dich Tj sir dung ) ghi, trong mdi truong canh
tranh nhu sau:
1. Do nguoc s6 ghi 16 trinh dé tim ra céc log record c¢6 dang <Ti, Xj, V1, Vo>.
2. Hang muc dir li¢u Xj s€ dugc trd lai gid tri cll V.
3. Viéc do tim két thdc khi tim thiy mau tin <T; start>.
Viéc do nguoc $6 gh‘i 16 le6 mot ‘}’/ nghia rat quan trong, do mot giao dich c6 thé da cap nhat mot
hang muc dit li¢u nhiéu hon mdt 1an. Mot vi du: Xét mot cap log records nhu sau:
<T;, A, 10, 20>
<T;, A, 20, 30>
Cépﬂ mau tin nay thé hién hai hén‘h dong cap nhat hang muc dir liéu A cua giao dich T;. Néu
do nguoc s6 ghi 10 trinh, A s& dugc trd vé gid tri ding la 10. Nguoc lai, A s€ nhan gia tri sai 1a 20.
Néu ky thuat strict two-phase locking dugc su dung dé diéu khién canh tranh, thi viéc tra vé gid tri
cll cho mot hang muc dir li€u s€ khdng xo04a di nhiing tdc dong cua cac giao dich khac 1€n hang muc
dir liu nay.

VI. 6.3 CAC PIEM KIEM SOAT

O phan V.4.3, nguoi ta da su dung diém kiépl sodt (checkpoint) dé 1am giam 5O luong cdc log
record ma hé thong phuc hoi phai do tim trong s6 ghi trong giai doan phuc héi sau 16i. Nhung, do
da gia thiét 1a khong c6 canh tranh nén giai phap V.4.3 chi xét dén nhiing giao dich sau trong qua
trinh khoi phuc 10i:

Nhitng giao dich dugc khdi dong sau diém kiém sodt gan ddy nhat.
Mot giao dich (neu c6) dang trong trang thdi hoat dong (active) tai thoi diém nguoi ta dat
diém kiém sodt gan day nhat.

Tinh huong cang phuce tap khi cdc giao dich dugc thyc thi canh tranh. C6 nghia la tai thoi
diém dit diém kiém sodt, c6 thé c6 nhiéu giao dich dang & trong trang thdi hoat dong.

) Trong mot hé thdng xir Iy cc giao dich canh tranh, ta yéu cdu rang: mot mau tin ghi dau
kiém soat (checkpoint log record) phai c6 dang nhu sau:

<checkpoint L>
Trong d6 L 1a danh sach cac giao dich dang hoat dong tai thoi diém dat diém kiém soét.
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Mot 1an nita, ta qui uwéc rang: khi hanh dong dat diém kiém soat dang dién ra, cc giao dich
khong dugc phép thuc hién bat ky thao téc cap nhat dit lidu nao ca trén céc khdi dém 1an trén s6 ghi
16 trinh.

Tuy nhién, qui udc trén lai gay phién todi, boi vi cdc giao dich phai ngtmg hoat dong khi dat
diém kiém sodt. Mot k¥ thuat nang cao giai quyét diém phién todi nay 1a “Piém kiém sodt mo”
(fuzzy checkpoint).

VL. 6.4 PHUC HOI KHOT PONG LAI ( Restart Recovery )

Khi hé thong phuc hdi sau 18i, né tao ra hai danh sach: undo-list bao gdm céc giao dich can
phai huy bo va redo-list bao gom danh sich cac giao dich can dugc lam lai.
Qui trinh tao 1ap hai danh sach redo-list, undo-list dugc thuc hién nhu sau:
1. Pau tién, ching s& rdng.
2. Do nguoc sb ghi 16 trinh, kiém tra cdc miu tin cho dén khi tim dugc mau tin <checkpoint> dau
tién:
V6i méi miu tin duge tim thay theo dang <T; commit>, ta thém T; vao trong redo-list.
Véi mdi mau tin duoc tim théy theo dang <T; start>, néu T; khong thudc redo-list thi thém T; vao
trong undo-list.

Khi tat ca cdc log record di duoc xem xét, ta kiém tra danh sich L trong mau tin
<checkpoint L>. V&i moi giao dich T; trong L, néu T; khong thudc redo-list thi thém T; vao undo-
list.

Khi hai danh sich redo-list, undo-list dugc thiét 1ap xong, tién trinh phuc héi duoc tién hanh nhu
sau:

1. DO ngugc lai $6 ghi va thyc hién thu tuc undo ddi véi mdi log record thudc vé giao dich T;
trong undo-list. Cac log record cua cic giao dich nam trong danh siach redo-list s€ bi bo qua trong
giai doan nay. Viéc do nguoc s€ ngung khi mau tin <T; start> dugc tim thay cho moi giao dich T;
thudc danh sach undo-list.

2. Pinh vi mau tin <checkpoint L> gan ddy nhat trong log.

3. Do so ghi theo chiéu xudi bat dau tir mau tin <checkpoint L> gan ddy nhét va thuc hién thu tuc
redo doi véi moi log record thude vé giao dich T; nam trong danh sich redo-list. Trong giai doan
nay, bo qua céc log record cua céc giao dich thudc danh sach undo-list.

Viée xir Iy nguoc ¢ budc 1 1a rat quan trong, nham dam bao két qua tra vé cta co s¢ dit lidu 1a
ding.

Sau khi tat ca cdc giao dich trong danh sach undo-list bi huy b, tit ca cic giao dich trong danh sich
redo-list s¢ dugc lam lai. Sau khi tién trinh phuc hoi thanh cong, xur 1y giao dich dugc tiép tuc.

Viée thyc hién huy bo céc giao dich trong undo-list trude khi 1am lai cac giao dich trong
redo-list c6 ¥ nghia rat quan trong. Néu lam nguoc lai, van dé sau s& phét sinh: Gia sir hang muyc di
liéu A c6 gid tri khoi dau 1a 10. Giao dich T; d6i A thanh 20 sau d6 T; bi huy bo. Sau d6, mot giao
dich khdc Tj cap nhat A thanh 30. Pén day thi hé théng bi 16i ngimg hoat dong. Hién trang cta sd
ghi tai thoi dlem hé thdng bi 16i nhu sau:

<T;, A, 10, 20>

<Tj, A, 10, 30>

<T; commit>
Néu thuc hién redo trudc, A s& dugc dat gid tri 30. Sau d6 thyc hién undo, A s& duoc dat gid tri 10,
ma gié tri nay sai. Gid tri cuodi cung cua A phai la 30.
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VI.6.5 DIEM KIEM SOAT MO’ (fuzzy checkpoint):

K¥ thuét fuzzy checkpoint cho phép cdc giao dich duoc cip nhat dit lidu trén cdc khbi dém
khi checkpoint-record da duoc viét xong nhung trudc thoi diém céc khdi dém da stra dbi duoc ghi
ra dia.

Y tudng thyuc hién fuzzy checkpoint nhu sau: Thay vi phai do nguoc s6 ghi dé tim mau tin
checkpoint, ta s& luu vi tri ciia mau tin checkpoint cudi cling trong s6 ghi vao mot chd cb dinh trong
dia goi la last_checkpoint. Tuy nhién, thong tin nay s€ khong duoc cap nhat khi mot mau tin
checkpoint dugc ghi ra dia. Thay vao d6, trude khi mot mau tin checkpoint dwoc ghi ra s6 ghi, ta
tao ra mot danh sdch céc khdi dém bi sira ddi. Thong tin last_checkpoint dugc cap nhat chi sau khi
tat ca cdc khdi dém bi stra d6i duoc ghi ra dia.
last_checkpoint chi dugc dung cho muc dich undo.

BAI TAP CHUONG VI

VL1.  Trinh bay cdc diém khéc nhau giita 3 kiéu lwu tri: luu trit khong 6n dinh, lvu trir 6n dinh
va luu trir bén theo tiéu chuan danh gia la chi phi cai dat.

VI.2. Thyc té, luu trir bén khong thé thuc hién dwoc. Giai thich tai sao? Hé co so dir liéu giai
quyeét van dé nay nhu thé nao?

\{1.3. So sénh cac ky thuat cép nhat tli’CNthC)'i va cap r}hét 6 tri hoan trong so dd phuc hdi dua vao
s0 ghi 19 trinh theo céc ti€u chuan: tinh dé cai dat va tong chi phi thuc hién.

VL4, Gia sur rang k¥ thuat cap nhat tirc thoi duoc str dung trong hé thong. Bang vi du, hay chi ra
rang: tinh trang khdng nhét quén dir liéu s& xay ra néu céc log record khéng duoc ghi ra thiét bi luu
trit bén trude khi giao dich ban giao (commit).

VI.5. Giai thich muyc dich cta co ché diém kiém so4t (checkpoint). Hanh dong dit diém kiém sodt
nén dugc thuc hién theo chu ky bao 1au 1a hop 1y?

VL6. Khi hé thdng phuc hdi sau 161, né xay dung 2 danh séch: undo-list va redo-list. Giai thich tai
sao cdc log record cua cdc giao dich trong danh sich undo-list phai dugc xur 1y theo thur tu ngugc,
trong khi nhitng log record trong danh sich redo-list lai dugc xir 1y theo chi¢u xudi?

VL7. So sanh so dd phuc hdi _phén trang bong va so dd phuc hdi bang sir dung s ghi 16 trinh theo
tiéu chuln: tinh dé cai dat va téng chi phi thiee hién.

VI.8. Gia stt mot co so dir li€u cov 10 khéi dia lién tiép (khéi 1,2,3,..,10). Hay thé hién trang
thai cua buffer va thu tu vat 1y c6 thé c6 cua cic khoi sau céc thao tég cap qhét sau, gia su: ky thuat
phan trang béng dugc st dung, buffer trong bd nhd chi du chira 3 khoi, chién luge quan ly buffer 1a
LRU (Least Recently Used)
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Poc khéi 3
Poc khal 7
Proc khéi 5
Proc khéi 3
Proc khi 1
Stra d6i khéi 1
Proc khdi 10
Strakhbi s
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