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Chapter 1 X REA 5SQL
1.1 R RER

1.1.1 414
— KRS B —AN R R (relation), 17X SLTCH (tuple), BN L)@ 1 (attribute) .
A A MR 945 B A998, (domain), PR IR T 10 atomic), IR AT 58116
| rxRRpEREEE ARG TE.
1.1.2 55 key

o B (superkey): — %R LAME BRI TCALE TR S, MLEPIA T4
RARRM. # (4) REANLAMEE, B4 (4,B) BE.

I WX T —Fr# N NG B3R, ARSI, s —E 2.
o (RiEHY (candidate key): 1T EHTFEANTBEIBRIEL, NS T2 4REE.
| smmnm.

o XMW (primary key): IR ERIFIEN .
o SN (foreign key): TEHRNKR Ry FAENKR Ry S, WFH Ry (H4MD .
113 KX RizH
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<HA> Rz X

L op(7) RIFIRE r» FiHERAN p MITHRIR R
B as,. () RIESR r FIBEEN Ar, Ay, ..., Ay KB EE
P ¥ P A T B 25 BT T MR A R AN S R & FE N R — AN %
2 %, HEE
EH5E r—s REJETRA r HIAHIIERR s FHTAM KR
. REFEZHAD KRR ITCHAES (FINRAPBENAHER, 508
- X8 H4)
- A 2 B e, R AR A
Eg e pz(E) ¥ E HmA Nz HiRME,
< B> RiLHR X
Elib ) N AZFPITCE, s
. . B [E] R BAE N R R e, TR BAE
r—(r—s)
HR&E g B AN e R S0 E M A B AR 5] i M ) e 4L AT
T S
B Pz,
heta %
; e;; P s S 3 R 0 1 [ SR
% ] KER s B RARR r 074, 0% T4 “for
i T+ S
all”ZS T A5
W AEL «— [k
I~ X# Fy b ow s MR R, nT DA BUE 45 kAT
" IIFLI&V‘WFL(T) -
5 VO iz 5

Gy NHT AR, F 2RERE, A it
RE GGy G TP (A1) P (As),. . Fn(A) (T) %
W R R ECE sum/max/min/avg/count...

1.2 SQL X R E X

# A

create table table_namel(
ID char(5),
name varchar(5) not null,
dept_name varchar(20),

salary numeric(8, 2),
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7 primary key (ID),

8 foreign key(dept_name) references table_name2,

9 check (salary >= 0) # check(P) ifRRIEN P TEIZK AR IIMFTE
10 )

11

12 # B

13  alter table table_namel add A D # WhngEtt A, D Z&%A

14 alter table table_namel drop A
15

16 # Mk

17 drop table table_namel;

18 delete from table_namel;

1.3SQL &l
PATIBF: from — where — group (aggregate) — having — select — order by
131 A Eif

o select: FFFEHNNIEBHMFEAREFER, BFEMRATAERS)EM. TH select
distinct kKL H, tHAH select all EXIGHTLFZE, BRIUALLE. H select * &ifl

KA JE .
o from: EX THAFIHKER EREH KRR BHIHMRZ N REAEAENE, BALIERL NETH
H X
o where: SCFFIZHRIE and or not , tH37HF between and fEEE ML . SCHFHBUEH
¥ o
1.3.2 % #

o WEE (natural join): T from FAIFFHISCREE, BHNER G BT L EAMIEME R
ES IV Ny NI A

o join ... using (...) : AFELEIREEMNELOEBUEITH.

o join ... on P : /2 iHiH P EIUCHL.
o HNEH:(outjoin): left / right / full outer join FAREH MBIAE LN/ AN/ 4K AT
FIoGd .

133 E 4

N TSI HGEESE TIX 5, AIAE from TH)FHEH as new_name #A7XRTA, select 1S FFHE
E

134 THERSKRF
order by att_name , H desc FR[¥fF, asc XoanFHTF. BATHT.

I $l: order by salary desc, name asc F/niZ LU, T UAH RN 0E 4 TP
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1358858

union, intersect, except ;N MESHFHHE, THE. EHEEH.
A HiE ] o

=“HWREHNEER, FEREELLAEFHMN all .

1.3.6 RER
EHEEKE: avg / max / min / sum / count
aMER distinct T HKIEE ( count(*) AT

group by AT RLE, XHEAEM, BHEEMEEATCHSE—ANHF . BIEIZIE R R R
DNRAZMA— N EEHW A LI having TAIXF AR E &M, SRR where « RAEERRTH
JEARMEH. select X5 E B o dHHEAT IR %

EE: FRIEAEMEA AL group by THJPRIEYE, WAL select/having ifH]
s AR B A R

## TARSQLIEAJIR IR P T AT 10000 HIAN#IEFHE,
select count(distinct name)

from table_namel

A W N R

group by dept_name
5 having avg(salary) > 10000

1.3.7 &8

K18 B A8 null WA L B8 B 25 AN unknown (true / false SNHIZE = MBI , HAREH
45 RALAN null.

is unknown / dis null1 W RLHH SR 7 o AR R/ E

BT count(*) AMFTA REREI B L E S PR M. FNHESEN count 25N 0,
HAb P A RIS AR AN BRSO TR 8] — A2

138 REFEH

THHAERELAS —PEHTN select - from - where £iAR. % T select / from /
where JEHMT R R AW LGOI E, #or BB HAN—F &M, H in / not in FIRKFLL|E M2
HEFEWIR BRI R T

KHAMNZ B E A AR LR LATE T &R, FONMERFER.
o EAKLLE: some + subquery : fFERAHRIT; all + subquery : XTRTAH{EIETLE

L1
o TRAMIK: exists + subquery FIWZEAEFEKXR. not exists(B except A) Fillbi
KFRABEKRB.

o HEE UHAFEMNIK: unique HIWA WL LT ES LA,
o from FHITEM: TEMARMATATIHARRIMCALR, BRI lateral fFARTL.
o with TA): & MmN C R, XAE SIS with TAJFE AR
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1.3 SQL B

1 # A

2 dnsert into ... values(el, e2, ...)
3

4 # MER

5 delete from person where name != "ui'
6

7 # HH

8 update person

9 set salary = case
10 when name = 'Wi' then salary * 2
11 else salary / 2
12 end

Chapter 2 #(4E FE &1+ E-R 155
2.1 E-R & 2Y(Entity-Relationship)
211 EHREMKRE

SEAR MR R, TR (class)”. SRR — RIVBPERE, 1SRG H— RIVHAR T
RV SRR S Ao ERITP ISR RR, BT R LR hrE.

REERMALIKRNES, REDLBE LB RR . S 5RARENSEER AN R E
HIBE . FEEIPIZER AR, SRR a] DA @ e, 1R R .

212 43R
o BUFES. EERETHLER -, HRERZ.
| =asmmmsiaum—k, 5Us SR
o ZH5AR: HIEEETHEN LGS HERAENZL—DLRT, WKANTES 5 (fotal
participation) , 1£ E-R BIFHXNE &R~ RIS S 5 (partial participation)

o WAL KALWHREMELULKIN, SSEAE CG5A M) MxXt. §95kgniism
STAREEA KA FIIAREERI T HAT 0 T R RR SRR, LA dy L A I E AR R SR B ) AT
MR 9950 HAR S IR SRR R s HINER R T

2.1.3 Kk 54k
FESZAR N AT A AL FEAR Ok, TR R, SEAR AR 2, (H4k & E—20 0 @ 1.
AN SEARSEARYE I B IE SR B i — AN B 2 H SR SR, FoONMEk, ER M E.
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214 8%

— AR T B SRS S TR S R R AR RIR, WATHEIR A Sy — AN SEAR, fE B-R BT
— AN RITHEHERE R -

2.15E-R A
) E
E entity set Al e
attributes:
A2 simple (A1),
A21 composite (A2) an
relationship set A22 multivalued (A3)
(A3} derived (A4)
A4
identifying
relationship set E
for weak entity set o primary key
total participation E discriminating
E | of entity set in Al attribute of
relationship s weak entity;set
many-to-many many-to-one
relationship relationship
one-to-one cardinality
relationship limits

,.,
=X
i

ISA: generalization
or specialization

name o
E | role indicator

O

disjoint

total (disjoint)
generali

total generalization

2.2 Y8 R.(WVormal Form)
N T EHE TR, PRETE R A .
2.2.1 5 fif
o B9 ## (Lossy Decomposition): FReF RGN KRR ERZIEAKRR, RAFHIT

it o
o TJC1R 43 fi# (Lossless Decomposition): R ¥ 77f#N (R, Ry) H R= R, URy , X TAEM R L1
FErfr= HRl(T) NHRZ(T)

| RS MOKERM: ROR R R K R, M.
212 F R

P J@ MR 2 TR F 1 (atomic), BN T] FL4H 5016
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2.1.3 B UK i

MDA RER, #HFaCRABCR, Hit RPWATTA ¢, ¢, THI o JBIEEAMF AT LS H
BRI, WK o — g & DRBURBL, B o AT BLME—FRIVIRGE B. 47 R TPRIERES JCALHRH 2
BRHCHOME, IR R BUHOAE R LT

l AR R, AR A R A, 2 — f(a) XK R,

.KZRW#NW < K—R
2. K & RIMFEEN < K - R AAFERMHLE a C K,a - R (fFIEID 2 /N
3. B a T, M—EH a— B FRIZFE—A BB Z S ML (trival) .

224 AE
HH 45 78 I R AU F AT REHE S tH IR BT R BURK A B SR & P O .
o Armstrong N

1. B R (reflexivity rule): % BCa, W a— B
2. W ¥ME (augmentation rule): %7 o — B, N ya — 4B
3. AL B AR (transitivity rule): Fa— B, B—v, M a—xy
4. & FH R (union rule): # o — B,a— v, Ml a— By
5. 43 fB1E (decomposition rule): %5 o — By, W a — Ba— v
6. th 4% i 1R (pseudotransitivity rule): 77 o — B, \B — v, M| da — v
o BHEME. HLEMRME - JENBYENES. & (a—=B)eFt, MBecat . itH alE
PR o BIPARRE GnR

1 result = {a};

2 while result is changed do

3 for each x->y in F do

4 begin

5 if x in result then result += {y};
6 end

7 return result

L # ot B RPFTAIEME, W o 2,

2.4 Bea, Wa—BIFEE.

3. A —MiERBURBA R T R R BT RN 4, SHER
SCHt, Ky— SIMAGRE.

2.2.5 TR B ¥ 5 & /)6 /1E M & 5 (Canonical Cover)

o TRBME: MR LBR B 1R B YA S U A BRI AL, AR IR P TG
KHe
o aARELK: HHF T (a—A)t, HHOAE gHATHRME, B o A ATRE AN
RevE g, MK,
o BN ARBEER: WH(F-{a—=phU(a— (B-4) Fa', FHHEH A, RIRD
IATREE g A4, WHEERE SN REUKIGIFE o - A, WX,
o B/NEH: FINR/NES F MBI, 13 FAERES F 25NN (R P EAE
), A e/ INE A0
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L. F, AL & UK AA & TR 1k -
2. F, TAEAT R B /e M —, BMER o = Br,ae > Boy B =ay, B
Br =P
o FRE/NEZMITE
.4 F.=F
2. FIHEFERITE a = Br,a— Be,... GBI N a— BB ...
3. 18 F. 3 — N EA TR R, IR IZ IR 8 1t
4. BH FRPIRE R F. A%

2.2.6 TR #7138t

L F R EM— A REUKIIEE, R, Ry,..., R, & R, W F FoRnAEE R P lBIITRK
BB S, BAIGRERNGRE (FURU---UF,)" = F", BAXFET 2 AR R 18 8 2

it (Dependency-Preserving Decomposition) .
2.2.7 Boydd-Codd Normal Form(BCNF)
A AL AR AT — S B BUR I « — B /D32 T T — I

L.a— BR&FILK
2. a & R —/N B

FRIE A K ZA52 0E T BCNF .

o HWITTHE: H o, Aot MAEEIAILER (RREEL) SURME 8 O, AR
BCNF.

i A& BCNF (RN . AFEERSE P AT s 8Os, al DAEM AR F 587 BONF )
YOI eR RS, B4 B R BOR

| s omaaaem TR R o
e BCNF 7 f#: W LUE X AU AZE— BCNF 70 fi#, & — ik
1. % result = R, done = false
2. UHE P

3. W result FAEFEAR S R; 3B/ T BCNF [, 44 a — B N—ANFE R, FREOT
FIHEF FLER BRI B a N B =0, $3E result = (result — R;) U(R; — B)U (e, B) 5 RZ

done = true

4. BH 3 HZ done = true

RIRH Ry A AN 2 BONF {HTE Ry F A I — AR AU o — 8,
R; 73BN (R — B) U (a, B)

Bl: R=(A,B,C) M F:{A— B}, W#9 N R =(A,B),R, = (4,C)
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2.2.8 3rd Normal Form(3NF)

3NF AHEL T BCNF , % R BB o8 125K, 25 AL AP AT — AN R BRI o — B 22/ 2 T I
#Iﬁ:

L.a— BA&F L
2. a & R W—/N B
3. 8—a HHIE—ANENE A BEET RI—AMEEE S ATAZFR—)

MIFRX A RZA5UE T 3NF.
| {F-{77 BCNF #KJ& T 3NF.

o HIMWTTTVE: ATEEHIM FT ORI RBUKE, RIEEXNCAER F AT R BRI T
Wro HAEAT DT o — 81 o AR WRAR, MTFERE s hE—EEES
AETE R kst

+ 3NF 4 f#

1.4 F, N FRIENER, Hi=0

2. %) F, HiE— RIS o — 8, i++ Ri=af

3. #1550 Ry, Ry, ..o, Ry #AMUE R IMIERS, W i + +, R; = candidate key in R

4. FHA R BE T 5 —MEX Ry b, WIMIER R —— R = Ri,i— — , HENEAMSN
A LA B -

5.3%[8 (Ry, Ry, ..., R;)

Chapter 3 XML
3.1 XML X 57 AW
301 5E X

XML(Extensible Markup Language) 7&—F o] ¥ BFrICE S . 5 HTML(Hypertext Markup Language)
AFEIRZ, XML A48 E RIAREEE, H AT DURYE 35 SR DR AR 2%, JF BlE € QT A BEARSE 2
AN, AR B A AE By T HTML H AR E R A TR .

312 EARLH
1 <university xmlns:yale = "http://www.yale.edu">
2
3 <yale:course course_id = "CS-101">
4 This course 1is being offered for the first time in 2009.
5 <yale:title> Intro. to Computer Science</yale:title>
6 <yale:dept_name> Comp. Sci. </yale:dept_name>
7 <yale:credits> 4 </yale:credits>
8 </yale:course>
9

10  </university>

o B (Tag): R —MEIEEA,
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TG % (Element): WiArSFERAKIINE, LU <tag> Element </tag> MK I/R. [FEFFRE
AR HIL,  FEERR NG SR L. SCAR S u R R G R 6 H .

R (roor): WA — A7 IR 70 3 R AL E SO BT HoAth o &

J& Y (Attribute): — N ICEF LA Z AR, (BRMEELS ERET I —IK, L. Name =
value HJEXANIRIERIEIREE T .

iy 44 2% 6] (Namespace): XML SCR T AEAN [F] B FH AR 7 2 ()28 36 008, AH 8] AR ZE 2 R AEAN R
W REA AN R S, AT IRV, RSB MR RN s A B IEAR R (Lt
Hb) namespace: . N TEHJIE, fEMCERFHEN xmlns B SE . — 0 XA
HEA A2 M

FRBAE: LT <! [CDATA[ string 11> KERIEW R SCARHE, TS brg
AR .

3.2 XML CREE

3.2.1 XY K R 2 L (Document Type Definition, DTD)

f& XML LR — AT 87y, DTD FEEN 10 SOr b B 5 B AT 4 RS R

ANBR

AR, RIRHICER T IouR R L

BEARFBELEWWT:

1 <!DOCTYPE university [

2 <!ELEMENT university ( (department]|course|instructor)+)>
3 <!ELEMENT department ( building, budget )>

4 <!ATTLIST department

(Va)

© 0 N O

10
11
12
13
14
15
16
17
18
19
20
21

dept_name ID #REQUIRED >
<!ELEMENT building ( #PCDATA )>
<!ELEMENT budget ( #PCDATA )>
<!ELEMENT course ( title, credits )>
<!ATTLIST course
course_id ID #REQUIRED
dept_name  IDREF  #REQUIRED
instructors IDREFS #IMPLIED >
<!ELEMENT title ( #PCDATA )>
<!ELEMENT credits ( #PCDATA )>
<!ELEMENT instructor ( name, salary )>
<!ATTLIST 1instructor
IID ID #REQUIRED
dept_name  IDREF  #REQUIRED >
<!ELEMENT name ( #PCDATA )>

<!ELEMENT salary ( #PCDATA )>

1>

o FICE (subelement): <!ELEMENT element (subelement)>

o TILEHIEH
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= TRA"
= "#PCDATA": FoRICAHYE
= "EMPTY": f&XANTCHREENE.
= "ANY": XFFIGE TR
o FILEA WP IENFRERX

| e, R RUMEEAR.

o BRCAEEA,

o RRCEAEE AT

AIRARE — AT TR E AN,

o B (4uribute): <!ATTILIST element attribute_name attribute_type

~J

attribute_default>
o BMRAEH

= "CDATA": FHHIE.
» "D PREHZICRIE AR, BN RERE —ANEMEENID, JEHE

WIS R HIAE .
= "IDREF": X —/IcZ 5 . IDREF 8 5@ i & e ID o
fIAHE -

= "IDREFS": fC¥FLAERE RIS I,
o BHEIAFEH

s "default value": J&MEERINME
» "YREQUIRED": f M In#mfE 1%/t Fb i e —ME.
= "#IMPLIED": W] LLZIEIXAN &M .

R CEMBEAREIR TN, H ID 1 IDREF 6t Z KM R e, SN I0EM 1D B IEE N
TeE—

3.2.2 XML Schema

fit T DTD [k, BRI, SCOFFZMEIEA, WIF integer, string % FOVFM ™ EE KR,
AU R RA, SCIE 2 IRe, L AEE— RSN I L3R

5 DTD A, XML Schema 25 32 FFIF] XML Schema € X I & FibrZ ] XML HIEZETE €. N
TGS P e X REEE, TE XML Schema b2 FIE N A 25 M A48 xs: , IR ITERN <xs:
schema xmlns: xs = "..."> AHI5 XML Schema fi 4 %5 8] < Bk

3.3 XML &#H)

3.3.1 XML Tree Model

—f XML SCRGBE O — R, L85 S e R/, SO, dr sl AbERFR AL TERERL
ENC I ORT

LR RATLA T4, BIZTR N FoeRsUR ;s MR, BRARTTER SRR 4 a5 4s
m RIRTEER .

REE A —NILT, w2 XML SRR TR -
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3.3.2 XPath

XPath jiif B 42 R K K AR 17 XML ST A

BAERIENR: " EFREAMS B —NFS CGTCERE) , FIER " RE T —Es
Bz PRI, WERIAGTE, HERE— R SWmRINES.
LR

L evinEHaE, W /u/ev iRlE u 0K v BHERATEERES.

2 BTSSR, W /ulP] RIENEE P course TLE -

3. fi/RIERE and . or T LLAEIR R FRAE o
count() B¥: /instructor[count(./teaches/course)> 2] R[EFZIRFTLLEIZZIT,

id) B id("values™) R[FEM2RE N ID HAEN "values" 1451, /u/id(@ v) R[AH
u TLEM v B AT A LR
BAERF e XERIA S RAT A IR

"M B 2R A A, B AR, /u//v i u TR MEBME ERTA v tER. AMUEE
N, Wl ME B, BERTRAER T, Ml D RRE S (L RER S D .

doc() BHL: RE O AR . docCu.xml)/u/v iRE u HERIFTA v TR,
text() BB INEEG, ZRRAMNERRE .

3.3.3 XQuery

FHARIE FLWOR: for ... let ... where ... order by ... return

for $x in /university/course
Tet $courseIld := $x/@course_id
order by $x/dept_name

where $x/credits > 3

return <course_id> { $courseld } </course id>

R F AT 2552 KT 3 [ course (1) course_id 344 dept_name ATHEFT »

for KULT SQL HH] from: Tet FLVFHF XPath HIAXL RMELLES: where, order
by 1 SQL "1 H—FE; return AVFHIE XML ERIZE R .

Join E¥ . 1F where JGTH FHZ 8 X RIEEAT A%
REEH: B XQeury 1EA)YE return 4R <tag> ... </tag> Bk

BE: BEREE - DNBNLTEEAEE fn, FIATLALL fn: sum, fn: count IR
TSR .

He P ATULH order by 345 R F . descending V&7 asscending T4IF


af://n404
af://n430

Chapter 4 Z 5| 5&#H
4.1 XS5 R 5
F IS B+Tree 1#5%,
4.1.1 XHEH
o BKILF: HHEBER TN, BMERFLFIE PR A S 51 R AR .
o BKIEF: UmkE, KED +EKHn + SOE + BRI SOLETR T i &k

R H.
Null bitmap (stored in 1 byte)
0000
| 21,5] 26,10] 36,10 | 65000 | | 10101 | Srinivasan| Comp. Sci.
Bytes 0 4 8 12 2021 26 36 45
o SRR
Block Header Records
Size # Entries
Location - Free Space ---
‘ |
4.1.2 & 5l

Search Key #2405, {E3CF il — M@ E AR — RIS M-

Index File R 5| X8 — R A0 Search Key 1 Pointer (Wi W EGWFRN Index Entry 51T
)77 eI Search Key £ Index File W& WA (1 Hutik(Pointer), $8J5 M Data File #5144 -

Index Entry %W Search Key WHERIATHES . Primary Key 18 5& SCHEIRF 122 5], Secondary Key N

o Dense Index BHERF|: 2l MNAET .

10101 10101 |Srinivasan | Comp. Sci. | 65000 »7
12121 12121 (Wu Finance 90000 4

15151 15151 |Mozart Music 40000 ~7
22222 22222 |Einstein Physics 95000 -?
32343 32343 |El Said History 60000 _?
33456 33456 |Gold Physics 87000 _7
45565 45565 |Katz Comp. Sci. | 75000 _P
58583 58583 | Califieri History 62000 ~>
76543 76543 |Singh Finance 80000 _?
76766 76766 | Crick Biology 72000 —7
83821 83821 |Brandt Comp. Sci. | 92000 —7
98345 98345 |Kim Elec. Eng. | 80000 7>

1

o Sparse Index B R 5] : RN R LA R VR II0. KA 20 RIZHERADHEZ 0T A7k
WA R MR RS I, HRIEERE. @M s rEaRil g — A
] trade-off -
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Biology 76766 | Crick Biology 72000 P
Comp. Sci. 10101 | Srinivasan| Comp. Sci. | 65000 >
Elec. Eng. 45565 | Katz Comp. Sci. | 75000 j
Finance \ 83821 | Brandt Comp. Sci. | 92000 _7
History \ 98345 | Kim Flec. Eng. | 80000 | |«
Music 12121 [Wu Finance | 90000 | |«
Physics \ 76543 |Singh | Finance | 80000 | 1<
32343 | El Said History 60000 1
58583 | Califieri | History 62000 1
15151 | Mozart Music 40000 1P
22222 | Einstein Physics 95000 _7
33465 | Gold Physics 87000 _%_

o Multilevel Index 2 %R 5. MELHNERERL?

index data
—Nblock 0] block 0
° index —f\ data
block 1 lock 1
outer index .

inner index

o Secondary Index B & 5l : UARMEZRS]. B —AUE G CHFRE bucket KFHEFT

” N
ALz iy
40000 % 10101 | Srinivasan | Comp. Sci. | 65000 _P
60000 / 12121 |Wu Finance 90000 -
62000 15151 | Mozart Music 40000 |
000 22222 |Eirstein | Physics | 95000 | <
;gg% = 32343 |ElSaid | History 0000 |
80000 4 33456 | Gold Physics 87000 ;:>
87000 45565 | Katz Comp. Sci. | 75000 ‘P
90000 58583 | Califieri | History 62000 ﬁg
92000 76543 | Singh Finance 80000 =
95000 76766 | Crick Biology 72000 *7
83821 |Brandt Comp. Sci. | 92000 -
98345 |Kim Elec. Eng. | 80000 | |«
4.1.3 B+ W& 3|

AL AT /2]~ ASFEERL A [(n—1)/2] ~ n— 1A

Root node

- Internal nodes

Leaf nodes--,

|,[Brandt] Jcatifieri[ [Cricid | [Einstein] [ErSaid] [ [3+[] Gold |[ Katz [] Kimn]{»]Mozat]] Singh [|  [}+] [seindvasen] [wu [[ |

10101 | Srinivasan | Comp. Sci. | 65000
12121 | Wu Finance 90000
> 15151 | Mozart Music 40000
22222 | Einstein Physics 95000
32343 | El Said History 80000
> 33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000
>| 58583 | Califieri History 60000
> 76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000
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o HH#l: O(logN) . AM&id, HILEHE A K, > VIIRRN, 5 K =V, WE Py R
Mgt |, & P BRI HAFEZY, WERE N IETRER R . e
s, REE A K =V R, REIRG], EAEE, MR E

o MAIM: MUNJE, A4 APMERBCRET R, R, JF - EEHR.

o MER

o MIERJE S s E I BCERBIR B+ WA, W ELBMHBR AR, ¢ HB T HL e 46
R

o JRZ, FILAWAE, MR HMESE DR 2T 2T R 45 B ME I R
T 5 B, ASELE AT ORI AR AL IR R

o fESUHAL SRS MK RN AT BIR 7 AR5 RN, [RIER A

o BAMBIL: FTH A S HAEHHERTD, LM = [logy), M]
o BAMEW: At Ak, BT b= logy), 41 +1

4.2 B I Query Processing
421 BT R

Wk S8R, k. AT
4.2.2 HifR 4

— A& B AU HAT S IRMEBAR R A E AL B-tr + S -ts (s) » HH tp JfEH— AR B
BARINTE, tg AREEPC PRIV R . 25 B RN RIFIE S RERL K access »
423 EFIEH
o ZBMHER
o HHEB— /NI, XRTAEICIEHATINR, AW i R B, IER
cost = B, -tp + tg
o FIMIIHLBHBEELLE, WP cost = (B,/2) - tr +ts » WENRMFA L. —4>
FEAGE
o B+ EESI
o MEMEMALK: HFHER-KidFx. RolEHKT W B WHEE, Hintk—Xro
KEOLT, A VO T E— IR R — kYL, AR cost = (hy + 1) - (tr + ts)
o EMEMFEILE. FEMREZLILR, §—BENFE - RIIFIT—IRHER,
cost = h; - (tr +tg) + B - tr
o B+ BRI
o MBS E LR W RERRBIME DS, 5 A2 2L, cost = (h; + 1) - (tr +ts)
o EMMBEBMHEMELE. WRERRIZ KLk, ARHESIETRER,

cost = (h; +n) - (tr + ts)
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424 HF

o SMERHEFIRIFEE: M RORWAAZEMN XA DU T HEF B b, RN DRI SR . &
DA M — 1 NPT, 1 AP T .

o FAFBE: [logy_, (b/M)]

o DIER AR IR IA I BT 7 HE A AR IR B 20,

o HERAERSE: b(2Mlogy , (b,/M)] +1)

a (19 al19

Z 19 g (24 c 133 a |19

31 T al3 b |14

c |33 c |33
© |55 e|l6

b |14 d| 7
e |16 g|24

e |16 d|21

r |16 1dl31
d |21 NET

d |21 ml 3 e |16
d| 7

m| 3 r |16 g |24
d| 21

pl2 m| 3

d| 7 a14Jf m 3 pl| 2

a |14 a|7 Pl 2 r 16
r |16

. p|2
initial sorted
relation runs runs output
create merge merge
runs pass—1 pass—2

425 EHIBHE

roas, Hr NANRRAR, s NNERR. b, by BRI RATHIREL n,,n, 259D KR
P& e 4.

BEET R T A 4% S B MR8 R IRH HiE
Nested-loop b, n 4 b, /
Join
Block Nested- M 52 NAER] LA GAI block %1
[br/(M - 2) “bs + br1 [2br/(M - 2)] =
loop Join H
Index Nested. cost = b, (tr +tg) +n, xc
. / / ¢ RAEFEBA MR KR o i
loop Join ~
AT BRI PR ERAE AR
' by WA KRR G PR
Merge Join b, + bs [by/by] + [bs/by] %5
) np NICLH IR HL, by NN
Hash Join 3(b, +bs) +4ny 2([br /b5 ] + [bs/bb])

BN R R ICHIZrh AL
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4.3 Query Optimization
431 FEHMRABARIERX
FIERTER, RIS AT e e, IF U R IR 2L 5
« B 09,00, (E) = 04, (00, (E)) = 04, (04, (E))
o B 0, (0L, (- (B) =1L, (B)
o HREE: E, < (B, =< Es) = (B > Ey) > Es
o theta E¥E: (Ei o<y, E»)<g,n0, B3 = E1 ><ig,ng, (E2 <9, E3)
o WEHEHF/RM. theta EH

o 0y(Ey X Ey) = By <y By = Ey <y By
° 0y, (E1 >, Er) = E1 <9, 09, B
o Mo, R B, FIETE, o9 (E1 >, Ey) = 09, (E1) ><p, By
o 01,0, PHAW K By, By TIIBTE: 09,00, (B1 0 By) = 00, (E1) < 09, (E»)
o BB 20 R RAE L UL, THIBEYE, 1,0 (B> L) = ([T, (B1)) < (I1, (B2))

o O SRR S A, AR, 2 FENA .
. BAIHE A L.
| EBWF SAERERUR R RN
432 45 REFK M
FEK TR r IR AR n, JORKATICAN b, FoR R AT AR, |, ZRKk AT

A THR TR, S, Fom DA RS ENIITTHR N, V(A r) FoRK R PENE A4 B HBLRAE
HEEANH.

l 05 R E AT NSO IR b, = [,/ f,]
o BEMH G958
o MERFHIRYE A NEAME x ¢ size = n,/V(A,r)
o MEFEIRME A hUNTFHAMA x HO7EAL
» iz <min(4,r), M size=0
. RZ, size =1y oo s
o MEFRIBME A KT A x FLSHHRMALTE 55 E SR
. HAGERMT

TR s; &I 251 0; RITZHII AN KL PIOR R  — A Je AL R L #2616 IIREEON i/,

z—min(A4,r)

818+ Sy

n

o EHL: size(ognpn..re, (1)) PX

) =1
o HrE: size(og,vo,v--ve, (1)) = np - (1 — (1 - Z_t) -(1- Z_i) (1= %))
o BUR: size(o-p(r)) =n, — sizeof(s)
o EEM roas

o EMANKATILFEEM, W size(r >4 8) = n, - ng
o EHMANRAMILFEEMA » HOFL, size(r > 8) < m,
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o HWNKAMIILFEEMESE s B r FIAMY, N size(r < s) = n,
o —fBM T, size(rv<s) = (n,-n,)/(max(V(4,7),V(4,s)))
o HAtAhIH

o BE: size(][) =V(4,1)
o BA: size(G) = V(A,r)
o HE: FHANGH. P
o AER

» FEANER:: size = size(ri<s) +n,
o HANERE: size = size(r < s) +ng
w EHNERE: size = size(r<s) +n, +n,

Chapter 5 5%

51 %%
511 FHEME
H 55 V) 0] F AT B T A EE I — MR HRAT BT TR K ) R
1 SR, AnAE A AR AN 2R G V5
2. ZNHEFHITERIAT -
o B ACID

o JRF M Atomicity): F5HIFTA LR BE commit 8.3 R rollback

o — Y (Consistency): FAIAT 45T LLAR RN B 1 — Sk

o [ E M Usolation): FEAEHATHAT IRHEA BB B A S & IEFESAT, Him g5 R
Xof T HoAth IR AT 12 55 2 B

o FFEEME (Durability): TR 2 5 BRI EEELE T IR, SR A R AL A AE

o active: WIIHIRA, PATHIFESHL TIZARE.

o partially committed: {t#x)5—FIEASWIATZ )G

o failed: 1t RIIATRILZ )G

o aborted: FRZEHR, Sk f2 BEHiPITHSIE 24N,

o committed: F5YTERERIPAT
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5.1.2 R R#AT
FINHATZAHSS, AT LR EISAT IR, b~ XA T I 1]
o B (Schedule): — ZIITE IR FSHPATIF IR L. FOREHRZSHHARSL
TRAE B2 55 T 48 2 AR XTI«
o HEMRE—P

o JRIIPAT: commit instruction
» PATRIK: abort instruction
o H AT (Serial Schedule): —F 55 568 2 G FE#EAT R —

o M B (Equivalent Schedule): 2% AN AT (H 2 FE RN .
o MRZEM (Conflict Equivalent): WIF L S 7 LUE — RAVHEMT R 52 LR
S, MRS 5 S %
X —HR IS, AT A S RS, HHATIT IR
pg
LSRR A E N BRI E], WS HA PR
o RN H AT W (Conflict Serializability): 4 S 5—NHATIRBAEMIS, FR S &by
AT

o R4 El(Precedence graph): TiriE A2 SIHENFHSAEMN, “FHS T, T) MR
I H 1 Jeviiml M R EAR g, WAL T - 1 o — AR R BTN
4 BACH A B T B . XTI, mT DA A7 3R — A S & T
I o

o TRk 5 W FE (Recoverable Schedules): #7 T; S:HU T Jeii il T; F's (AR, W) T, WATE T;
commit ZHiHk commit . W, # T HILHEE, AR IEMIKE .

o K BRIEIR (Cascading Rollbacks): B[E— MR BEZTTVKEH, AHE N FEF 55 i o
ERARAE, PIRETEERS T H5% .

o JoZR BRI FE (Cascadeless Schedules): T WG ERIENR KA, Nl #5 Ty BT
JeRTH T BTE MRS, W T DAE T R E 2 TR .

5.2 R iEH
BENHFEIFRPATHS, T RSN, R RIEHX—HLH).
I 17-18 18-19 Wik & THOW E AW f..... AFITERA R HE M.
5.2.1 2= T 8L B
B — g i R R U i) A — R U ML . AR
1. 3L 2 (shared(S)-mode lock): 77 F 553845 T HARHUERNZBL W55 025048 AT 3245 A /]

—

5.
2. Hehs (6 (exclusive(X)-mode lock): #5531 55 3543 7RI L0280, IS8 55 % 12508 191 AT 43¢ 7
5.

USSR BN A 55 XA BRI C A B R, 2] PLZE — A 55 b — Al


af://n702
af://n735
af://n739

PR, TUAEEZHESFA SBL HENER —DHESRE X8, HAKFESHA
A LASRFAT 3 A H0405 T 0
TR —NB B A B, S —NE R F S ISR, E2ITA M R BORE
o HREERIE N
1. FE 8 (dead lock): PEA5 55 b ()8 ELAH S5 A 36E A0 55 0V AT -
2. YL3 (Starvation):  UWNHEFE 55 HAE —ANECR U X B, 100 1) 2 55 AN IR R A 280 T
) S 8o
o FAMTBCEBINN: BOREEAFEE S AU B ISR AR B . TR AR PR E B ) R .
1. ¥ KB Bt (growing phase): HBEIREH, RNRER.
2. G5 IR Bt (shrinking phase): R GEFEHUBL, ANREFRTE

B, S THKE B, WRIEFHERE . — BRI T8, SN RET B, ANBEA N
@Jllﬁﬁﬁo

o %V MY Bt B B W i (strict two-phase locking protocol): ESR =55 FHE H) X BN ZAE
FEARAZ G TT AR R IRV 1 o)
o R Bt I B W i (rigorous two-phase locking protocol): 53R 55 A5 HI ANGFREAL
FEATE
o P ¥ (Lock Conversions): AL T —Fk S BITHPN X B, X BUEZA S BUINLHE . HAeERY
KB, diisibir B 2

o BIRISEIL: Lock Manager W] UBAEJy— MSL I ERERAR W55 K BRI AR ok, B
[l R BUIIER . A R A F 55 S5 RrE R 0l R 4R b 3

o A LABR I AL BN ER 5| TSR Lock table KA KU I -

o WREHEMR LB, ROMNERRAEEREH K _EBUE RPTEAE NS 1A S, I BAE LA
BIGHEE RN 2> e B A L0

123

o

T1 ™ 12

1 Bl

1912

. granted
|:| waiting

ENEEEEEEEEEEEEENEEEEEEn

T
T

o ERAH

o CHTIINBUE R B TRASI ARG, 2 HACY R AR He AR SR T
o IRBIEBAIIERG, Lock Manager 2 MIBRST N AIIENR, & —F 2 5 TH Y
SR 15 AT DARE AL



o WERAFEFEILT, PSS ISR IR TR A S M B
» Lock Manager SX#Ed— MR 55 EBUE DL ZORFERERIE 2R .

5.2.2 8 abH

o FEBH TR
1. I B SR AT HE P BB R R 3RS B N BOCR RIEA 2 R G IR S5 RS
2. R 5HE R
o wait-die: AEIE . EMFES AT LR, BN FESEEMR.
o wound-wait: 5. ZHFSEFILLEIF S RIS HREB, B FH 5%,
o lock timeout: F55FAENF AR, HENENR. 5558, HESSEYLK.
o FEBUEW . HFE: TERNFESRREFIL, WRFES I FE B EEETL WAEEE
I —42& i B A R, WwRERER, W RSGETE A8
o FEBIIKE
o )& B ¥& (total rollback): ¥4 %% 1k )5 &

o ¥4 B (partial rollback): NE.1E abort TSN [B1VR ) GEAR KR FE LIRS

[F]— /NS L 0w R A= S starvation, RIEES starvation RIEFET cost
EEE S EIR R €

523 LR E

FEVFEHR IR A AR KRN, I SCEHERLE IR EiK, Herp /IR EAE R o T LU A%
TEAEHIRETR -

o
N
() 1

o BRI E-Aah R RANBET, ARSI b .

o intention-shared(IS): indicates explicit locking at a lower level of the tree but only with

shared locks.

o intention-exclusive(IX): indicates explicit locking at a lower level with exclusive or shared

locks..

o shared and intention-exclusive(SIX): the subtree rooted by that node is locked explicitly in

shared mode and explicit locking is being done at a lower level with exclusive-mode locks.
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IS IX S SIX | X

s | v |V v v x

X | v v % X X

S v X v X X

SX| v | x | x | x | x
X x X X X X

53KE RS
531 HEids
EH H iR F R - BEE SR, FBIR:

L HERR: RIAT write AT IS5 HIME— BRIl
2. BHEWAR R : BT EHAE A E RN, s TR A AL
3. FE/FE: —REIEIS /G

BoRN < Ty, X;, W, Ve > » RYIFHFG T, BRI X; PAT K S384E, SHEN v, BEEANV .

o BIEEBH
o JEIRAE K (deferred-modification): =555 B 2| HEAE 1 HR— Z A X EUH B AT B 240
o 3LBIE K (immediate-modification): 1T 55 1% WK A (8 X B4 AT 1B 24
o MER: < checkpoint L > RIS RS RERRCE, Hd L RBATHE S IR 5 ER I 55 1
FIF . RT R SR F S APATERAE, HISMHSRIER T commit 5L abort K AT E il
(redo) S 4K (undo)i®fE . EHBIRANE, WFERAMRHE, REEGE—FaEmidxil
LI

I B R U RO . WA BERTAE BN IHAE
532 EHE

o EFHESFER: kAFMHE, MK ICRPIT MBS HE, FERHEPS ARl
<T,X;,Vi > *Eum_ufm<ﬂ,start>iaff<, s bR, FEHEFES A < T;,abort >

o WIERE
o EfMrB: MG — /MG ERIFG IR, HEEVRIFE S MFIR undo-list WE
N LAER, BFIEE LKL redo-only 1L EM, BE| < T, start > WK T, I
undo-list , EEF] < T}, abort > B, < T}, commit > ¥4 T; M undo-list .
o WM BL: KM HE, KTE undo-list PSS HATREY, HFEHEFS N
BLR < T, X5,V > » BEFIRBES T, 1 < T, start > CRNEHERGA
< Ty, abort > CFKFW T; M undo-list MR . EZE undo-list L HNTF.


af://n833
af://n834
af://n856

5.4 ARIES

1. i/ H BT 5 (Log Sequence Number, LSN) K bR H EL 3%, Fo5 HAFMEAE S FE 1L+
2. L BB 4B redo AT .

3. i 1B T2 3R (dirty page table) K 5y R PR FE /A AN 00 B2 R FE il o

4 AF BRSO, DS TS B S R .

541 BiE 5

LSN: HIT @i, RELmEmEm.

T HERF S (PageLSN): FE BRI LSN AFHETEZ T PageLSN 3+, TEMRE IHUAH Y B
LSN /NF 85T PageLSN H M H HL 3B A AT

PreLSN: f51A][F—FH &I HT— A H H L5 LSN

JE T 3K (dirty page table): 94— T{RFF PageLSN 1 RecLSN )7 Br. 2 H EE RIEANF LR
B, RecLSN1EUSCAHHEN YRR, RETHE AR, HMAETR SR,

542 KB R

SHTB B RBRE N R A A 0SS, IFRANETR, #5E redo A RedoLSN (JIE
6TV LK T RecLSN f/MHE)D o W ERNR I B I FIF undo-list WE N L 513, HREEIEH]
%, BRIATE undo-list PHIFS I H BRI ZESZ NN, BH] end IR 1Z 5
undo-list BRI ERTNE TR, WEAFENE TR P TUIMA TR E RecLSN 1% H E AL 51
LSN.

BB B: M RedoLSN JHURIE A, BRI AFEME LR 8l LSN /N T HE TR 1% T RecLSN
FIH B, HARKE .

WA B: IR, X undo-list TG F S BATRE, JFERNEPE A HEdR

<T;, X;,V >, IBRFIRPES T, ) < T;, start > WK AEHERS N < T;, abort > idx I ¥
T; M undo-list PR . BHZE undo-list N3 .
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