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—. EFHW=

m 55 (transaction)

o — I AASEINEZRIEFTI, H
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—. EHFH\S

m EFRBIF
o SRITEEME: ARKPEEIEIBIKA1005T. ZAIBEIET RN EHEE

+A=A-100

+B=B+100

o XM NMRMERNATH: ZAEM, ZAEAME
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=\ EENER

= E%E"JACID'I‘EEUI

o [RF1 Atomicity

s HERAASGHNET, HPWR(EZELTM, EAHTMH
o —H'¥ Consistency

» BENPITRIEBBEN—IP—BREEE S —M—HRE
o FRE 1 Isolation

» ZNEF—ERITHHEEIMRL
o A Durability

+HE—BRINHER, MEREEXRARE
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=\ BHFHRT

B <Start T>
o Transaction T has started

B <CommitT>

o T has finished successfully, and all modifications are
reflected to disks

m <Abort T>

o T has been terminated and all modifications have been
canceled
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v BEMFIBERME

B Input (x): disk block with x > memory
® Output (x): buffer block with x — disk

B Read (x,t): do input(x) if necessary t
< value of x in buffer

® Write (x,t): do input(x) if necessary
value of x in buffer < t
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v BENFBRME

[ommmmmmmmsmmmmmmmmoomommooooeooo- ;
® Input (x) |
= Output (%) i |
) i Output i

| Memory """ Disk !

® Read (x,t) t \wi”' """"""""""" }
_ i nput :

= Write (x,t) b I —
Client Write(xit)\ X T Database E

i Memory Disk |
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1. EEHF

A bank transfer

Ti1:

Read (A,b);
t« t—100;\
Write (A,t);
Read (B,t);
t<« t+ 100;~
Write (B,t);
Output (A);

_ 4

- X ME(EEClient

- DBMSHIESETEES

- BERATEFAR

imAY S HEIRE

Lhr LEAEXEE
JRERT,

IBRSSHNRIETE

Output (B);
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2. SQLMESHISLIF

= SQLiFERE T =MER, R ITHREFRFIAESHERES
o Begin Transaction
o Commit Transaction
o Rollback Transaction
= MySQL
o Start transaction/commit/rollback
® Oracle

o Commitz{Commit Work
o RollbackziRollback Work
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3. FETRPERES

delimiter //
CREATE PROCEDURE transfer(IN id_from INT, INM id_to INT, IN amount INT, OUT state INT)
[l BEGIN
DECLARE s INT DEFAULT @;
DECLARE a INT;
DECLARE CONTIMUE HAMDLER FOR SQLEXCEPTION SET s = 1;
S5TART TRANSACTION;
SELECT count(*) FROM account WHERE id = id_from or id=id_to INTO a;
1@ IF a < 2 THEN -- ELE—ERFRFEFE
S5ET s = 2;
END IF;

[ e TS I T N O T gyt

SELECT balance FROM account WHERE id = id_from INTO a;
IF a < amount THEN -- £E5 2

SET s = 3;
END IF;
UPDATE account SET balance balance amount WHERE id
UPDATE account SET balance balance amount WHERE id =
IF = = & THEN

SET state @5

COMMIT;

ELSE
SET state
ROLLBACK ;
~  END IF;
—END //
delimiter;




4. ADOHEH R FEIREE

= ADODB.Connection®} & T E 753k

o Open, Close
o Execute 'AHITSQLIEA]
o BeginTrans, CommitTrans, RollbackTrans 'HT = %412

Rl

Dim cnn as New ADODB.Connection

cnn.Connectstring="DSN=Mysql; SERVER=192.168.1.11; UID=root;
PWD=root; PORT=3306; DATABASE=mydb"

Cnn.CursorLocation=adUseClient

Cnn.Open
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5. ADOH{EREELRE (VB)

cnn.Open

On Error Goto RollbackAll ’#% 2% p

cnn.BeginTrans 'JEZEEE T 19T B LR IEBIAET 46 55/E T — 1 FF

Dim rst1, rst2 as New ADODB.Recordset ' %77 1257 184 2¢

rst1.0pen “account’, cnn, adUseClient, adOpenKeyset, adLockOptimistic, adCmdTable

rst1.AddNew ' 22 773 707

rst2.0pen “summary’, cnn, adUseClient, adOpenKeyset, adLockOptimistic, adCmdTable

...... ' BRI I summary %
' LRSI HH 5 RET, RollbackTrans
If rst2.EOF and rst2.BOF Then
Goto RollbackAll
End If

cnn.CommitTrans '4Z) 2R F % EHH, FEXFHSF

cnn.Close

RollbackAll: ’RollbackF % HI#R1EH — T4 FE
cnn.RollbackTrans
cnn.Close
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m —¥'¥ (Consistency)
m [FfM (Correctness)
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1. Consistency

Integrity or consistency constraints

® Predicates data must satisfy

m Examples:
- X Is key of relation R
- X > Yy holds in R
- Domain(x) = {Red, Blue, Green}

18
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1. Consistency

m Consistent state: satisfies all integrity constraints

B Consistent DB: DB in consistent state
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1. Consistency

= DB will not always satisfy constraints

BHEE RS KM

Example: a1 + a2 +.... an = TOT (constraint)

Transaction: Deposit $100 in a2: a2 « a2 + 100
TOT « TOT +100

a2 |50 ~_ |150 150
TOT 1000 1000 1100
State 1: State 2: State 3:
consistent “inconsistent” consistent

20 &M (jpg@ustc.edu.cn)



1. Consistency

Consistency of Transaction

m EHERIACIDMER
o Atomiciw,@siste@ Isolation, Durability

T Consistent DB’

T~

Consistent DB

{HZ % W &R e A RUEDB R — 2%
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2. Correctness

DB should reflect real world

>
ug




2. Correctness

DB should reflect real world

Example: A telephone number

63600110 — — Correct
abcde@— — Not correct
\
a R\

Can be preserved by explicit constraints!

kCHECK (tel LIKE ‘[1-9][0-9][0-9][0-9][0-9][0-9][0-9][0-9]’) )
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2. Correctness

DB should reflect real world

Example: A telephone number
63600110 —— Correct
90000000 —— Is it correct?

-
Not correct in reality, but

can DB know this?
\_

\

/

VAR E RS KL 24

Answer: NO!
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2. Correctness

Correctness of DB # Correctness of reality

Correctness of DB

MRBIBEEESHRAITHE—HN, HEESHIT
ERBHEENST—BURES, NEIEEEH EIETRM.

Consistency of DB + ACID of transaction

~ 7

Correctness of DB

EEEEEPRER “—EIE" RRFEEENIERE, RMEA “IEREE"
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B ESHMR
B BEFHRES

n BHERRERE
" WEE—HE
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