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. Relational data model®] Al 7}FA -4 8 2 (components)?l relational data®] basic structure(8°]
2 =4y 7]E AAFRF(basic operators), T12] 3l referential integrity constraintsel]l thdte] 713
AAE] A Al S

functional dependency®] &Aoo} &%o] thsle] A™W3}al candidate keye] AHelE  functional
dependencyE ©]&ste] 7|s=3dfo g

. lossless-join decomposition?} dependency-preserving decompositiong & ©]-&3l] HmsIA 2

. T relation schema R¥ functional dependency set F& EWE o] A7 thato] 247 @A
L. (A ARl U ' A A P ARE EdH ook 9

= (A, B, C, D, E)

F:A — BC
CD — E
B—D
E— A

(1) Re] =& candidate keyES F3tal 7 7| ©]/e HEZRERZ FAH candidate key7} =4
3t A9 & 7HAE A93te] candidate keyd < S W3k k[

(2) F9] canonical cover FcE T-3}A L.

(B) R (A, B, B¢ (C, D, E)E &3ll(decomposition)dt= 7-¢- ©]#g =37} lossless-join
decomposition A& #G3I3 AT AAE FH 3t

4) (3)olA AAE E37F dependency-preserving decomposition?! A& T3t
gk 2t
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account_number| branch_name| balance
A-101 Downtown 500
A-215 Mianus 700
A-102 Perryridge 400
A-305 Round Hill 350
A-201 Brighton 900
A-222 Redwood 700
A-217 Brighton 750




7. U #AZY ~7)vH(relational schema)E& EURZ ofgle] A& 7 S (relational
algebra)®} SQLE Z+7} %A L

* employee (person—name, street, city)
e works (person-name, company-name, salary)

e company (company-name, type)

e branch (company-name, branch—name, city)

(1) Find the names and cities of residence of all employees who work for First Bank
Corporation and earn more than $100,000 per annum. (First Bank Corporation® Y%
< %ol $100,000 ©]4 HAE9 olF3 75 EAIE Froet)

(2) Find the name and average salary of the company whose the average salary is greater
than $50,000. (7} 3APE AE59] A& Fxto] $50,000 ol FAtet 1 Ft de&
solet.)

(3) Find all companies located in every city in which the branches of Small Bank
Corporation are located. (Small Bank Corporation®] A Z o] 93t RE TA|o] AHE
zkar 9ls= 3|Abe o] & 3totel)

(4) Find the number of branches of each company.(Z} 3A}e] A He] =5 Zbolg})

(5) Find those companies whose employees earn a higher salary than the largest salary at
First Bank Corporation. (First Bank Corporation®] il FHU} B o] F5 W=
APdge] 2fHo] = A o] 55 Frotel)
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(1) aefeista ZR st A o] Folx = 5 #gsty] 913 deolgulo] =& AAstaAt g,
o5 3k E-R diagramE AAsteleh (&, ofdf] dE5S Edstolof 3
e Entity Sets, Relationship Sets, Attributes, Cardinality Constraints(Cardinality Limit ¥3}),
Participation Constraints
(2) (19 E-R diagram©®.® Z &3 E—R modeling 23= relational schemas(tables)® W 3ka}lo]
et 3L o] & SQLE A olste] et



9 B+ 1929} Bitmap g2 7|W ZzZbo] tidte] 2+ 7S A& O0E AHEY F U= BE I
<33l Bitmap UH2~E o] &3 HoAg #AHLE (oA EHlo]E&F Bitmap index o, SQL )&

=0 AW L.

10. Query processing®ll Al AH&-E = F 7FA A o] F3(query evaluation) *FHoll thste] A shA|
o

.

11. F2l2=g FH A3 HA}(heuristic optimization steps)oll A Al&3t= FEl2E e & F 7FAR 7]

%314 2.[5]

12. €Y o)A branch, account ©] T3 Zo] FoHES W oS FEo) Uste] HsA L.

branch ( brach_name, - branch ##| o] 10,000 tuples® F/d=o] St
branch_city, - branch ## o]l A= tupleg2 & blockel| 25717} A AT
assets ) - V(branch_city, branch) = 100

account ( account_number,
branch_name,
balance )

- account E# °]42 30,000 tuples® T=o ATt
- account E# o)Al Q= tupleE2 3§ blockel 30717} A= .

(1) Hl-&-71%k(cost_based) Ao|A ] #A-& FAs] A3 L.
(2) Th# 22 logical query execution plan? 7Hgo] FoAHE wf o] Hojo]& AHgst=t] £ 8
He FHES AL (At A E ZlEstr] veuth)

- select A4H2 linear-select, join 14k block nested-loop join 4Fo & 3 gict,

- H&2 WY g2 YH(INPUT)E block FRFS o] &3t A4kghet

- mrge Arle 4 deElolde block stUATE &L F s A7 HEIH.
- select 23 e 29 AHE Y230 7|5 HE2 LA B

- 281 dA4tel 9% 1™ Ho]E°] outer tableE 7} 7T

P4

N

o branch_city=Brooklyn 2Ccoling

branch
13. B o] 7hA SAo] st AHatA L.

14. conflict equivalent®} conflict serializability®] A& 7|&3lal ©|& EWE conflict serializable

schedule?] o= AA3 & o] =H3}A Q.



15. Recoverable schedule®] W&l 7|43}l recoveralbe schedule©] E Q3 o] sty o & o

g3t Arsial L,

16. T Aol H3hA L.

(1) recovery’} E7}53F schedule®] <$} recoverable schedule®] FYE 7]&384A L.

(2) (1)ollA] #AA3F scheduled] & EWE strict 2—Phase Locking protocol®] recoverable

schedules R3S SHA Q.

17. o5 F ERAHAY L] A4 73 A= AT A e P ET olF EYE s AR B
SHAl (282 )W A AT AL time T, T,
read(A)
(1) strict two-phase locking protocol® rigorous two-phase locking write(A) read(4)
protocol & Hlnl AW 3HA 2 | write(A)
(2) 2ol AAE F EWAAHO] strict two-phase locking protocolol] <3| read(B)
FAEE JAHS AYsiA L. write(B)
read(B)
. write(B)
18, e AR tistel wabAle. e
<75 A, 1000, 950>
< [, start=

(1) Write—ahead Log 7ol tisle] AwsiA <.

(2) Log buffer®] =1 #|ZE=%E9] stable Log A& (4, f=3)=
wAA = FEEdd st AHatAl L.

(3) checkpoint ©]-& EHAo| thste] HArdsr] Q.

(4) LEZJ AAFEO] JE 21 HAHE EURE o] Fo]X|= recovery
Il thste] A s Q.

s

<[, B, 2000, 2500>
<checkpoint {7, T3}=>
<M, C, 700, 600>

<N, C, 700=

<1, B, 2000>

<[y abort>

<7, B, 2000, 2050>

< [ commit>

<, start>

< T3 A, 950, 900>

<[ B, 2050, 2100>

< J3 start>

< Tz C, 700, 650=

<[;, D, 1000, 1050=

< J3 commit>

* End of Log at crash




