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S TR AT B F AT ES P (database schema)

Book(callNo. isbn, title, subject)

// 4 Eg%. ISBN» 3 & > 4 %8

Patron(pld, name, startDate)

JIRE R R B

BorrowRecord(pld, callNo. borrowDate, returnData)
/IR E L AR MR iR

TR AZ N NT A
O d TRz, (E-dfat) Tl s fiifed Lo hrd > - 23 R a
)’"IJ - =t o
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2.% — BSQLAciE £ F o (T4)
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SELECT DISTINCT Book .calNo, Book .title
FROM Book, BorrowRecord, Patron

WHERE  Book.calNo = BorrowRecord.calNo AND BorrowRecord.pId = Patron.pld AND name = ‘==’

SELECT isbn, title, COUNT(*)

FROM Book, BorrowRecord

WHERE  Book.calNo = BorrowRecord.calNo AND subject="Computer’
GROUP BY isbn, title

SELECT pld, COUNT(*)
FROM BorrowRecord
WHERE borrowDate between 2009/01/01° AND 2009/12/31°
WHERE  pld in (
SELECT pld
FROM BorrowRecord
GROUP pId
HAVING COUNT((*)>=10

)

TR R h FAESNP (database schema)

Product(pld, name, type, supplierld, supplierName)

/B e RE R RARAN O ERF R BRE EH
Transaction(tld, date, payment)

[/ b Sl 2 P WES N

TransactionDetail(tld, pld, amount, price, productDesc)
/IR L B AR B AR B RE G P SAE

peb s 34 0T ehdn fieap % (functional dependency )
{pIld}—{name, type, supplierld}

{supplierld} —{supplierName}

{tld}—{date, payment}

{tld, pld}—{amount, price}

{pld} —{productDesc}

(= D3 * b andedp %3834 1 Product, Transaction, frTransactionDetail iz iE 48

(candidate keys) > i & & ™ faheh™ A R@EP > 2017

3 e (104)

() FHREHD BTS2 R5Y (2NF) s 28 L5 =225 (3NF) w8 2872 % & 8

DM S i A % ndlidp e o (154)

1.Productf[1 » {pId}-> {name, type, supplierld} > {supplierld} > {supplierName}

(1)pId>supplierld - ' supplierld->supplierName ° ﬁ(fpldé supplierName
(2) {1 {pId} > {name, type, supplierld} = pId> supplierName fi’ # -

supplierName} °

{pld} > {name, type, supplierld,

()1 ~ (2) - I'|pldFL{FE SR > pId i ¥ Product [l 1F7F | ZRE I (el e~ %) - I pIds i F )72
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(D)) tId £ g EE%E# » tIdfi' YR Transactionf| 177E | Z Bt (o SED 6~ ) > S IdE T P20% = (7 s
(B [ %)
F{Ttldﬁg?ﬁ FTransaction )/ {52 6 -
3.TransactionDetailf[ I > {tId, pId}-> {amount, price} - {pId}-> {productDesc}
(1)pId-> productDesc » FT'S‘tId, pld=> tId, productDesc
(2)tld, pld>amount, price =' tId, pIld->productDesc #rtld pld->amount, price, productDesc °
BG)F'(L) ~ (2) > I'Jtid, pldHh Eﬁ'%ﬁﬂj‘ » tld, pld i’ FRE TransactionDetail f[177F | 7 1 ({42 e~
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1. FTJTﬁProduct
(1)|'4 LR - ﬁ"%‘{}’li TH ?Z[ TIPREAL A S G ]?“Wﬁ: & FFVProductE"ZNF
(2)pId—>supplierld » suppherId%suppherName ffpldé suppherNameHl » supplierNameyEFEAH [#T = G
pld - ]?ProductJE_’aNF
Fﬁ?uTransaCnon
(1)|’4 EE%@ (it > TR Rt jﬁ 73 PR = gl [?‘JI Sk FJYTransactlonE'bZNF
Q). [ [ 2R I = GV | Thg_l ’ #’3’1“ransact10n1E 53NF -
3. Fﬁ“’aTransactlonDetall
(l)pIdéproductDesc , C'HproductDesc?‘[ J S AT = E2:{t1d, pId} > ny’TransactlonDetaﬂJ]ﬁNF
(2)TransactionDetail T+ ﬁ'xj EL2NF - #Jfﬂ 7 l§3NF

Y g T AL FTHER S (database transaction) #%3%

Tl : T2 :

read(X, a) read(X, b)

[/RF AR A IR XS T % #ka [/ RF R AR e R IE X G T % #ib
afaAFIOO b=b- 100

write(a, X) write(b, X)

/)R- FrarhE B B R R AL E R R X /)RR D E B D AR AT X
commit(T1) commit(T2)

Bk A AR e A E X2 47 & 2 100 0 4 g 0 T £42 (schedule)

T1 : read(X, a)
T2 : read(X, b)

T2 : b=b-100

T1 : a=a+100

T2 : write(b, X)

commit(T2)

T1 : write(a, X)

commit(T1)
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T1: read(X,a) X=100, a=100

T2: read(X,b) X=100, a=100, b=100
T2: b=b-100 X=100, a=100, b=0
T1: a=a+100 X=100, a=200, b=0
T2: write(b,X) X=0, a=200,b=0

commit(T2) X=0, a=200,b=0
T1: write(a,X) X=200, a=200,b=0
commit(T1) X=200, a=200,b=0
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(=)
T #RH]2PL - jKjreadLock™=*WriteLock ]I * PEH1
Tl T2
T1: readLock(X)
T1: read(X,a)
T2: readLock(X)
T2: read(X,b)
T2: b=b-100
T1: a=a+100
T2: writeLock(X)
T2: write(b,X)
commit(T2)
T1: write(a,X)
commit(T1)
Sl T2 R AVS LR [ JIE AR writeLock(X)SE T > [IX=TRETI readLock = » {1 T1#k
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