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L(‘H NOI PAU

"Gido trinh Hudng dan Ly thist va kém theo bai tap thyc hanh
ORACLE 119" dugc bién soan toan dién tir ddu dén cubi nhim
muc dich gitp ban doc 1am quen vdi ngdn ngit 14p trinh PL/
SQL, ndm ving cdc diém cg ban cda ngbn nglt va cac ki
thudt 14p trinh ning cao dé cé thé phét trién cdc dng dung
PL/SQL manh duge diéu khién béi co 88 dit lidu, gitp nhanh
chéng hoan thanh cdc dy 4n ph4t trién cla cdc c4 nhan, cong
ty va doanh nghiép.

Sdch gbém 2 tap, dugc thiét k& thanh cdc phin chinh sau
day:

Phdn I: Cde diém co bdn vé PL/SQL

Phan nay giéi thidu cdc tinh ning Oracle Database 10g
phién bdn 2 gan ddy va cdc tinh ning Oracle Database 11g
mdéi, trinh bay cde diém cd ban cda PL/SQL, va gidi thich c4c
khai nié¢m vé& ngif nghia, cac kidu dif lidu, cdc cdu tric didu
khién va sy quén 1y 15i.

Phén I1: Lép trinh PL[SQL

Phén nay trinh bay cdch si dung cde cong cu manh dé
phit trién cédc ting dung co s8 dit lidu phd hop nhu ciu thye t&
va mang lai hiéu qué Ung dung cao, bao gdm cdc ham va tha
tuc, cdc tap hop, cdc goi, cdc bd kich khdi (trigger) va c4c d6i
tugng 1dn Oracle. '

Phdn I11: Lap trinh néng cao PL/SQL

Véi phan nay, ban doc s& duge hudng din vé SQL déng, su
lién két gilta cdc phién lam vige, c4c thi tuc ngodi, cdc loai
ddi tugng, céc thu vién Java va sy phét trién tng dung Web
nhiéim dat duge cdc ky thuat 1ap trinh nang cao vdi PL/SQL.

Sach duge bd cuc ré rang theo timg chd didm cy thé, noi
dung trinh bay ngén gon, hy vong s& 13 mét tai lidu tham
khéo thit sy hitu ich cho ban doc, dic biét 14 & linh vyce lap
trinh co s dir lidu.

R4t mong dén nhén sy déng gép ¥ kign chan thanh ti ban
doc v& mdt 58 sai s6t khé trénh khéi trong quéd trinh bién

soan nhdm lam cho s4ch hoan thién hon. Xin chan thanh
cdm on.

Téc giG
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CHUONG ]

TONG QUAN VE
Oracle PL/SOL

Query Language (PL/SQL). Chuong gidi thich lich s&, kién

tric va cau tric khoi cia PL/SQL, xem lai nhitng tinh ning
Oracle 10g va thdo lugn nhimg tinh ning méi cla Oracle 11g. Chuong
dugc chia thanh cdc phan sau day:

® Lich s va thong tin cd ban

m Kién trdc

m Nhiing cdu tric khéi cd ban

M Nhiing tinh n&ng mdi clia Oracle 10g
B Nhiing tinh ning méi ctia Oracle 11g

C huong nay giéi thidu dén ban Procedure Language/Structured

Lich sif va thong tin co ban

PL/SQL d& duge Oracle phat trién vao nhiing nim 1980. Ban diu P1/
SQL ¢6 nhitng kha nidng giéi han, nhung didu d6 da thay d8i vao dau
nhiing nam 1990. PL/SQL cung c4p cho chuong trinh Oracle mot moi
trudng 1ap trinh cai sin c6 kha ning thong dich va dgc lap véi hé didu
hanh. Cde cdu 1énh SQL dugce tich hop riéng trong ngdn ngit PL/SQL.

Oracle 8 Database da dua céc kifu déi tugng vao co s& dit litu. N6 da
bién co s¢ dit ligu Oracle tit mot mé hinh quan hé tht6n tuy trd thanh
md hinh quan hé d8i tugng (hosic quan hé mé réng). Nhimng kidu nay c6
gid tri giéi han dudi dang cée tap hop bién vé huéng cho dén khi chiing
trd nén cé kha nang thé hién cy thé trong Oracle 9i, Release 2. Kha
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néng thé hién cu thé (instantiate) c4c kiéu d6i tugng SQL d4 lam cho céc
déi tugng Oracle bén trong tudng thich véi cac kidu d6i tugng C++, J ava
hoac C#. Céc kidu d6i tugng PL/SQL duge thye thi trong SQL va duge dé
cap trong chuong 15. .

PL/SQL d4 phét trién vdi syt ra doi cia ddy 44 nhitng tinh ning lap
trinh hudng 461 tugng trong Oracle 91, Release 2. PL/SQL khong con 1a
mdt ngdn ngll hodn todn tha tuc nita. Bay gid nd vira 1a ngdn ngir 14p
trinh tha tue vita 1a ngdn ngit 14p trinh huéng d&i tugng.

Oracle 11g Database cting phat trién PL/SQL tit ngdn ngit thong dich
thanh mét ngdén ngit bién dich riéng. Ban cé thé héi "Diéu d6 c6 loai bd
I¢i ich cia mdt ngdn ngit djc lap véi hé diéu hanh hay khéng?" Loi giai
dap cho ciu hdi d6 1a khéng. Bay gid ban cé thé vigt PL/SQL mét 14an &
dang doc 14p vdi hé diéu hanh, sau d6 trién khai né va dé Oracle quin ly
viée bién dich riéng. Oracle 11g ty dong ho4 ti&n trinh trén cic nén duge
hd trg.

Céc phién ban PL/SQL

Cac phién ban PL/SQL ban diu khéng dugc x&p trinh ty vSi phién ban cla
cd sd dif lidéu, Vidy, PL/SQL 1.0 dinh kém vdi Oracle 6 Database. PL/SQL
2x dinh kém vdi Oracle 7.x Databases, B4t ddu v8i Oracle 8, cac phién ban
PL/SQL tuong Ung vdi cdc s6 phién ban ¢d sd dii liéu nhy PL/SQL 11.1
trong Oracle11g Release 1 Database.

Cling nhu kha niing goi tif nhitng chuong trinh bén ngoai, PL/SQL
ciing 14 ca ngd chinh di d&n cdc thu vidn ngoai. Nhan thu vién ngoai
géy nhdm lin vi cdc thu vién Java ciing duge luu trit bén trong ed s@ dit
liéu. Oracle goi cée thu vién (library) ngoai 14 nhitng thi tuc ngoai thong
qua PL/SQL b&t k& ching duge luu trit ¢ dau. Céc chuong trinh PL/SQL
phuc vu nhu cdc wrapper cho nhitng thu vién ngoai. Céc wrapper la
nhiing giao dién (interface) che gi&u su chuyén ddi kidu giita co s6 dit lisu

‘va cac chuong trinh bén ngoai.

Ban c6 thé md réng chic ning cia Oracle 11g Database khi si dung
cdc ham va thi tuc luu trif trong PL/SQL, C, C++, hodie Java. C4c chuong
trinh Java ¢6 th€ duge luu trit trye ti€p trong Oracle 11g Database trong
tdt cd phién ban ngoai tri Oracle Express Edition. Chuong 12 trinh bay
cdch xay dung va chay cac thi tuc (procedure) ngoai. Chuong 14 dé cip
céch xdy dung va trién khai cdc thu vign Java bén trong co s¢ dif lidu.
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PL/SQL tiép tuc phdt tri€n va ngay cang trd nén manh hon. Lip
trinh PL/SQL mang d&n nhitng thach thie cho nhing ngudi méi lam
quen vdi ngdn ngif bdi vi né phuc vu qué nhiéu van dé trong co s6 dit lidu
Oracle. Khi da c6 nhitng k§ ning vé ngén ngit, ban s& hoc cach sit dung
PL/SQL d€ gidi quyét nhitng van dé luén phdc tap hon.

Ki€n triic

Ngén ngit PL/SQL 14 mét c6ng cu manh v6i nhiéu tuy chon. PL/SQL
cho phép viét ma mot 14n va trién khai né trong co s& dit liéu gan dit liéu
nhat. PL/SQL ¢6 thé don gidn ho4 viéc ph4t trién vng dung, t3i wu hod
vige thuc thi va cdi thién viéc t4n dung nguén tai nguyén trong cd sé dit
lidu.

Ngén ngit 1a mét ngon ngit 1ap trinh khéng nhay kiéu chif nhu SQL.
Diéu nay d& din dén v s& hudng din t6t nh4t cha viée dinh dang. Thay
vi 1ap lai nhitng d&i s8 d6 cho kifu nay hay kidu khéc, dudng nhur t6t
nhét nén & nghi ban tim mot kidu nhét quan véi cde chudn cta t8 chic
va 4p dung né mét cach nhat quan. Ma PL/SQL trong sich nay s dung
chit hoa cho céc tir 1énh va chit thudng cho céc bién, tén cot va lénh goi
chuong trinh huu trir.

PL/SQL da dugc phét trién bing cdch mé phéng nhitng kh4i niém vé
l4p trinh c4u trie, dinh kiéu dit lidu tinh, tinh module, quan 1y ngoai 1&
(exception) va x( ly song song (ddng thoi) duge tim thay trong ngdn ngit
14p trinh Ada. Ngdn ngit 14p trinh Ada, phét trién cho bo qudc phong
My, dugc thiet k& d€ hé trg cdc hé théng nhing thdi gian thye va quan
trong ddi v6i sy an toan cda quan sy ching han nhu cdc hg théng trong
cdc mdy bay va tén lda. Ngon ngit 14p trinh Ada vay mugn ci phdp quan
trong tif ngdn ngii 14p trinh Pascal, bao gém céc todn tit g4n va so sanh
va cdc ddu phan cach d4u trich d4n don.

Nhing lya chon nay ciing cho phép dua tryc ti€p cde cau lénh SQL
vao cde khéi ma PL/SQL. Ching quan trong béi vi SQL chép nhén c4dc
todn tif Pascal, dau tach chudi va kiéu dif lidu vo huéng khai bdo y nhu
thé&. Ca Pascal va Ada déu c6 cdc kidu khai bdo vd huéng. Céc kidu dit
liéu khai bdo khong thay ddi vao thoi gian chay va duge goi 1a céc kidu
dr liéu manh. Céc ki€u dit 1iéu manh thi quan trong cho viée tich hgp
chét ché cdc ngdn ngit Oracle SQL va PL/SQL. PL/SQL h trg cac kidu
dif ligu dong bing cach 4nh xa ching vao thoi gian chay véi cac kidu
duge dinh nghia trong catalog Oracle 11g Database. Anh xa céc todn t¥
va ddu tdch chubi nghia la viée phan tich cd phép duge don gidn hod béi _
vi nhiing cau 1énh SQL dugc nhing riéng trong céc don vi 14p trinh PL/
SQL.
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Cée d6i tugng nquyen thug trong ngén nqd Iﬁp trinh Java mé ta coc bign vo
huélnq (scalar variul)les) chiia chi m@i Idn}nﬁi tha.

D6i ngii phét trién PL/SQL ban diu di dua ra nhimg lua chon nay
modt cdch cdn than. Cgd s§ dit lidu Oracle d4 duge dén d4p qua nhiéu nam
nh# vao nhiing lya chon nay. Mgt lua chon néi bat 14 cho ban lidén két
cdc bién PL/SQL vdi catalog co s& dit lidu. Pay 12 mét dang thira k& kidu
thdi gian chay. Ban s dung cdc gii kiéu (pseudotype) %TYPE va %
ROWTYPE dé€ thita k& tif c4c bién duge dinh kiéu manh duge dinh nghia
trong catalog co s& dit lidu (duge dé c4p trong céc chuong 3 va 9).

Neo (anchor) c4c bién PL/SQL vio c4c d6i tugng catalog cd s& dif lidu
12 mot dang ghép ddi ciu tric hiéu qui. N6 c6 thé gidm thidu s thay d6i
ma ban can thuc hién d4i véi nhitmg chuong trinh PL/SQL. T6i thiéu né
gi6i han mic 44 thudng xuyén ban t4i tao ma do két qui ctia nhimg thay
ddi giita c4c kifu co s¢ nhu thay d6i VARCHAR2 thanh DATE. Né ciing
loai bé nhu céu tdi dinh nghia cée kich c& bign. Vi dy, ban khong cin
chinh sita ma khi mdt bang (table) thay déi kich ¢& clia mdt chudi c6
chiéu dai kha bién.

Oracle ciing dua ra mdt quy&t dinh chién luge khéc khi né giéi han s3
kidu co s& SQL d€ bat ddu dinh kiéu con (subtyping) trong catalog co s& dit
lidu. Vige dinh kiu con cée kidu co s§ cho phép Oracle phat trién mot cay
ddi tugng da phan c&p ma bay gi¥ van ti&p tuc phét trién va trudng thanh.
Phuong phap thiét k& huéng d6i tugng da déng gop va tiép tuc déng gop
cho cdch Oracle phét tridn mé hinh quan hé thanh m¢t mé hinh quan hé
déi tugng (con duge gei 1a md hinh quan hé mé rong). PL/SQL tén dung uu
diém clia viée dinh kiéu con c4c kidu bign SQL.

B may thoi gian chay (run-time engine) PL/SQL hién hifu nhu 1a
mdt ngudn tai nguyén bén trong méi trudng SQL*Plus. Méi trudng
SQL*Plus vita ¢6 tinh tuong téc vita c6 thé goi ra. Mai 1an ban két nai
v6i Oracle 11g Database, cd s6 dif liéu tao mdt session {phién lam viéc)
mdi. Trong session dé, ban c6 thé chay céc cau lénh SQL hodc PL/SQL
tr moi trudng SQL*Plus. Sau d6, céc don vi chuong trinh PL/SQL, chay
céc cdu lénh SQL hodc cde thi tye ngoai nhu duge minh hoa trong hinh
1.1. Céu I¢nh SQL ciing ¢6 thé goi cde ham hofic thd tue duge luu triy PL/
SQL. Cac cau 1énh SQL tuong tac trye tidp véi di ligu that su.

Céc lgnh goi true ti€p dén PL/SQL duge thue hién qua Oracle Call
Interface (OCI) ho#c Java Database Connectivity (JDBC). Pidu nay cho
phép ddy manh PL/SQL luu trit, PL/SQL ngay trong cic ing dung céc cg
s¢ dif 1lidu, quan trong béi vi né cho phép quin 1y pham vi giao dich
(transaction scope) trong cdc don vi chuong trinh don gidn ddng ké rit

nhiéu tc vy thudng duge d4t trong 16p tritu tugng dit lidu clia cde ung
dung.
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PL/SQL ciing hd trg viéc xdy dung céc cdu lénh SQL vao thoi gian
chay. Cdc cau 1énh SQL thai gian chay 1a SQL dong. Ban c¢6 thé s dung
hai phuong phap cho SQL hoat dgng: mot 1a Native Dynamic SQL (NDS)
va phuong phép luge 1a DBMS_SQL package. Oracle 11g Database phan
phéi cdc tinh nang NDS mdi va cdi thién toc d9 thyc thi. Véi 4n ban nay,
ban chi can sit dung DBMS_SQL package khi ndo ban khéng biét ro vé
s6 cot ma 1énh goi SQL dong yéu cau. Chuong 11 sé dé cap dén SQL
dong va ca hai phuong phédp trén:

Bay gio ban ¢6 mot cdi nhin cdp cao vé ngdén ngit PL/SQL. Phén tiép

theo s& dua ra mot c4i nhin téng quan ngin gon vé nhiing ciu tric khoi
PL/SQL.

Méi trudng
SQL*Plus

B§ may céu
Iénh SQL

rangoai !} vaongoai| rangoai

e e T T
Pocdiu 1y aocdsu-’ Boc déu

Hinh 1.1 Kién tric xif Iy cd s& dif lidu.

Cac cau tric khdi co ban

— — — — — — — — — —

PL/SQL 12 mdt ngdn ngit 14p trinh két khdi. Cde don vi chuong trinh
c6 thé 1a cdc khéi duge dat tén hodic khong duge dit tén. Cde khéi khéng
dugce dat tén goi 1 cac khdi néc danh va duge goi nhu vay qua sudt séch
nay. Kiéu viét ma PL/SQL khéc v6i kidu viét ma cda céc ngdn ngit lap
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trinh C, C++ va Java. Vi du, cdc ddu ngoldc cong khdng phén tdch céc
khéi trong PL/SQL.

Céc chuong trinh khéi nic danh 6 hiéu qua trong mét sd tinh hudng.
Ban thudng sit dung cdc khdi nic danh khi xay dung cédc scriPt dé seed
{(gieo hat) dir liéu ho#c thuc hién cdc hoat ddng x Iy mdt 14n. Ching
cling hiéu qué khi ban muén x&p 16ng hoat dong trong phan thuc thi cia
mét khoi PL/SQL khéac. Cdu trice khoi nic danh (anonymous-block) co
ban phéi chia mgt phan thuc thi. Ban ¢ thé diat cdc phdn khai bdo
ngoai 1é v& tuy chon trong cdc khéi nic danh. Phan sau diay minh hoa
mdt nguyén mau khéi nic danh:

[DECLARE]
declaration_statements
BEGIN

execution_statements
[EXCEPTION]
exception_handling_statements
END;

/

Khdi khai béo (declaration) cho phép dinh nghia c4c kiéu dit lidu, cdu
trdc va bién. Pinh nghia mgt bi&n (variable) nghia 14 ban dit cho né
mjt tén va mdt ki€u dit liéu (datatype). Ban ciing ¢6 thé dinh nghia mét
bién biing cdch dit cho né mot tén, mét kidu dit lisu va gi4 tri. Ban vira
dinh nghia vita gdn mét gi4 tri khi khai bdo mot bién.

Mat 56 kidu d6i tugng khéng thé duge dinh nghia 1a cdc bién c6 pham
vi cuc b, nhung phéi duge dinh nghia 13 c4e kiéu trong catalog co s6 dix
liéu nhu thdo ludn trong chuong 14. Cdc cdu tric (Structures) 14 cde bign
phic hgp nhu cdc tap hgp (collection), cdu tric ban ghi (record) hoic
cursor tham chiéu hg théng. Céc cdu tric cing c6 thé 13 cde ham, thi tuc
hodc cursor duge dit tén cyc bg. C4c cursor hoat dong hai gidng cac ham.
Cac cursor ¢6 cdc tén, chit ky (signature) va mét kiéu tra vé - cdc cot két
qué tif mot query (iAu truy van) hodic mot cAu 1énh SELECT. Tt danh
rieng DECLARE bdt dau khéi khai bdo va tit danh ridng BEGIN két
thac né.

Khéi thyc thi (execution) cho phép xtt Iy dif lidu. Khéi thuc thi c6 th
chia cdc phép gan bién, phép so sanh, phép toan cé didu kién va céc
phép 14p lai. Khéi thye thi ciing 14 noi ban c6 thé truy cap céc cursor va
cdc don vi chudng trinh duge dit tén khdc. Céc ham, tha tye va mot s§
kidu d8i tugng 1a cdc don vi chueng trinh duge dit tén. Ban ciing cé thé
x€p long cdc chuong trinh khéi nge danh bén trong khai thyc thi. Ti
danh riéng BEGIN bit dau khéi ngoai 18 (execution) va tit danh riéng
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EXCEPTION tuy chon ho#ic END bét budc k&t thic né. T4i thidu ban
phdi ¢6 mét cdu 1énh bén trong mdt khéi thiye thi. Cau 1énh khéi nic
danh t6i thidu sau day chda mét ciu lénh NULL:
BEGIN
NULL;
END;
/

Cau lénh nay khong 1am gi ¢4 ngoai trif cho cum ti bién dich hoan t4t
ma khéng ¢6 18i ndo. Sy bién dich bdng bit k¥ ngdn ngit bao gdm su
phén tich ct phép. Viéc thi€u mét cdu lénh trong khai s& dua ra mot 161
phén tich cd phdp nhu duge dé cdp trong chuong 5.

Kh#i x 1y ngoai 1& cho phép quan 1y c4c ngoai 18 (exception). Ban vita
¢6 thé dén bit vira quan 1y ching & d6. Khai ngoai 1é cho phép x& 1§ luan
phién; trong nhiéu cdch né hanh dong nhu mot sy két hgp cda khdi
catch va finally trong ngdén ngit 1ap trinh Java. T danh riéng EXCEP-
TION bit ddu phdn, va ti danh riéng END két thac né.

L L L BN B R BN

Thi thuat

Ban c6 ciing mdt qui tc yu clu t5i thidu mjt cau lgnh cho bat ky khéi trong
mgt khéi cau 1gnh didu kién (nhu mdt cau lgnh IF} va cac vong |ap (loop).

Céc chuong trinh khéi duge dat tén ¢6 ciu trdc khéi hoi khéc bdi vi
ching duge luu trif trong co s¢ dir lidu. Ching cling c6 mt phan khai bdo
duge goi 1a header. Tén, danh sdch cdc tham s8 hinh thie va bt ky kiéu
tra vé cta cdc khéi PL/SQL duge dat tén duge dinh nghia bdi header.
Tén va danh sdch céc tham s§ hinh thdc duge goi 1a chit ky cGa mét
thudng trinh con (subroutine). Ving gitta header va c4c khai thue thi c6
chidc néng khu khoi khai bao cho mét khéi duge dat tén. Qui tde nay
tuong ty doi véi cdc phan kidu d8i tugng duge dé cap trong chuong 14.

Vi du sau ddy minh hoa mdt nguyén miu ham kh#i duge d4t tén:

FUNCTION function_name
[( parameter1 {IN]J[OUT] [NOCOPY] sq!_data_type | plsql_data_type
. parameter2 {IN][OUT] [NOCOPY] sqi_data_type | plsgl_data_type

. parameter(n+1) [IN}[OUT] [NOCOPY] sql_data_type | plsql_data_type )]

RETURN { sql_data_type | pisqi_data_type ]
[ AUTHID {DEFINER | CURRENT_USER})

[ DETERMINISTIC 1 PARALLEL_ENABLED ]
[ PIPELINED ]
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{ RESULT_CACHE [RELIES ON table_name]] IS
declaration_statements
BEGIN
execution_statements
[EXCEPTION]
exception_handling_statements
END;
/

Chuong 6 théo ludn cdc ham chi phdi cdc qui tdc. Cdc ham ¢6 thé hoat
déng nhu cdc thudng trinh con chuyén theo gi tri hodc chuyén theo
tham chiéu. Céc thudng trinh con chuyén theo gis tri dinh nghia céc
tham s§ hinh thic biing cdch sif dung chi mot ché d IN. Pidu nay ¢6
nghia bién dugc chuyén va khong thé duge thay déi trong qud trinh thuc
thi thudng trinh con. Céc thudng trinh con chuyén theo tham chiéu dinh

nghia cdc tham s6 hinh thic bang edch s& dung céc ché ds IN va OUT
ho#c chi OUT.

Oracle 11g ti€p tuc chuyén cdc bdn sao cia céc bién thay vi cdce tham
chiéu dén cdc bién trir phi ban chi dinh mét ggi § NOCOPY. Oracle thue
thi edc hanh vi chuyén theo tham chiu biing cach nay dé bdo dam tinh
toan ven cta cdc bién ch& d6 IN OUT. M6 hinh nay bio ddm céc bién
khéong thay ddi trit phi 1énh goi thudng trinh con thanh cong. Ban c6 thé
ghi d& hanh vi mac dinh nay bling cich sif dung mét ggi ¥ NOCOPY.
Oracle dé nghi khéng sit dung goi ¥ NOCOPY béi vi st dung né cé thé
lam thay ddi mét phén céc gid tri tham s that sy. Cugi cling co s& dir
ligu chon vige hanh déng theo mot ggi ¥ va g6i mét tham chigu hay
khong.

Cac ham e6 thé truy van dir liéu biing cach sit dung nhitng cau lénh
SELECT nhung khong thé thyc thi cdc cau 1énh DML chéng han nhu
INSERT, UPDATE, hosic DELETE. T4t c3 qui tdc khéc 4p dung vao cée
ham luu trit gidng nhu nhing qui tdc 4p dung vao cdc khéi nic danh. Céc
ham dinh nghia cde tham s6 hinh thde hode cdc kidu trd vé vén sit dung
chc kidu di ligu PL/SQL khong thé duge goi tir dong lénh SQL. Tuy
nhién, ban c6 thé goi cdc ham sif dung cac kiéu dit lisy SQL ti dong lénh
SQL.

Gid tri méc dinh AUTHID la DEFINER, dugc goi 1 céc quyén dinh
nghia. Cdc quyén dinh nghia nghia 13 bat ky ngui nao cé cde dic quyén
thyc thi chuong trinh luu trit chay né véi nhing dac quyén giéng nhy tai
khodn ngudi ding d4 dinh nghia né. Lua chon CURRENT USER cho
nhiing ngudi ¢6 déc quyén thyc thi goi chuong trinh dugce luu trit va chay
no trén chi dit ligu user/schem cia minh. Pay dugc goi 12 cdc quyén vién
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din, né mé ta tién trinh goi mét chuong trinh ngudn chung dya trén céc
tai khodn va di liéu ¢4 nhén. .

Ban nén tranh si dung DETERMINISTIC khi cdéc ham phu thudc vao
trang thai cha céc bign c4p Session. DETERMINISTIC 1a ménh dé phu
hop nhét véi cde index dua trén ham va cdc view cu thé ho4.

Ménh dé PARALLEL_ENABLE nén duge bat cho cdc ham ma ban du
dinh goi tit nhitng cdu 1énh SQL ma ¢6 thé sit dyng cdc tinh ning truy
vén song song. Ban nén xem k¥ ménh dé nay cho nhiing céng dung luu
trit dit liéu (data warehousing).

Ménh dé PIPELINED cai thién hiéu sudt khi cdc ham tra vé céc tip
hop (collection) nhu cdc bang xép 1ong (nested table ) hoic VARRAYs.
Ban cing nén luu ¥ nhiing cii tién hidu sudt khi trd vé céc cursor tham
chi&u hé théng bing cich st dung ménh dé PIPELINED.

Ménh dé RESULT _CACHE chi dinh mét ham duge luu trit chi mot

14n trong SGA va céc session chéo ¢6 sin. N6 mdi trong Oracle 11g

Database. Céc ham session chéo chi 1am viéc v4i cdc tham s& hinh thiic
ch& do IN.

Chuong 6 trinh bay céc chi tiét thue thi vé nhitng ménh dé nay va dua
ra nhitng vi du nhim minh hoa cdch s dung ching.

Bing sau day minh hoa mdt nguyén méu thi tuc khéi duge dit tén:

PROCEDURE procedure_name
{ parameter1 {IN][OUT] [NOCOPY] sql_data_type | plsq |_data_type
, parameter2 {IN][OUT] [NOCOPY] sql_data_type | plsq [_data_type
, parameter{n+1) [INJ[OUT] [NOCOPY] sql_data_type | plsq |_data_type )
[ AUTHID {DEFINER | CURRENT_USER}]
declaration_statements
BEGIN
execution_statements
[EXCEPTION]
exception_handling_statements
END;
/

Chudng 6 thio ludn nhing thd tuc chi phdi cdc qui tée. Ching hoat
déng nhu cde ham trong nhidu edch nhung khéng thé tra vé mot kiéu di
lidu. Didu nay ¢é nghia ring ban khéng thé sit dung ching lam cac todn
hang thich hgp. Khong gidng nhu cdc ham, cdc thi tuc phai duge goi béi
cdc khéi PL/SQL. Céc tha tuc (Procedures) vira ¢6 thé truy van dit lidu
vira x 1y dix lidu. Céc thi tue ciing 1a cdc thudng trinh con nén ting dé
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chuyén céc gia tri qua lai nhitng ngén ngit bén ngoai chdng han nhy C,
C++, Java va PHP.

Phén nay dé trinh bay va thio luin c4u triic cd ban cta nhing don vi
chudng trinh PL/SQL. Céc phan tiép theo s& xem lai nhiing tinh ning
gén day trong Oracle 10g Database va nhiing tinh ning mdi trong Oracle
11g Database.

Cac tinh niang mdi cua Oracle 10g

Mgt s6 thay d6i da duge dua vao Oracle 10g Database. Khang phai tat
cd déu da c6 sfin khi &4n ban trude duge viét béi vi chung da khéng duge
phén phéi cho dén 14n tung ra thd hai cda ¢o s dit liéu.

Nhiing tinh néng PL/SQL méi duge dua vao Oracle 11g bao gdm

m Cdc goi (package) cai s&n
Céc canh bao théi gian bién dich
Bién dich ¢6 diéu kién
Céac hanh vi kiéu di liéu s6
M&t trinh bién dich (compiler) PL/SQL dugc t8i uu hod
Céac biéu thidc thang thudng
Cac Iya chon trich dan
Cac toan tu tap hgp
Cac 16i truy v&t ngan xép
Cac chuong trinh Iuu trit PL/SQL bao boc

Céc mue nhé dé cap nhiing tinh nang gin day duge dua vao Oracle
10g. Nhiing muc nay ciing tham khéo chéo cde tinh nang lién quan dén
Oracle 11g Database ma s& dugce d8 cap & phén sau trong chuong nay.

Cac gol cai sdn

B4t ddu v6i Oracle 10g phién ban 2, ban ¢6 thé truy cdp mét s6 géi
(package) cai sdn méi hodc cai tién. Ba goi ddng dugc dé c4p & day la

B DBMS_SCHEDULER. Thay thé€ DBMS_JOB cai s&n va cung cép
chiic ndng mdi dé 1ap thai bidu va thye thi céc céng viae theo 16
(batch job).

m DBMS_CRYPTO. Bay gid c6 kha néng ma hoa va giai ma nhiing
ddi tugng I6n va hé trg sy toan ciu hod qua nhidu tap hgp ky ty.

M DBMS_MONITOR. Cung c&p mét API hd trg viée truy vét va thu
thap thdng ké béng cac session.
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Cdc cdnh bio thdl gian bién dich

B4t d4u vdi Oracle 10g, phién bédn 1, ban c6 thé nhin thay ré hidu
sudt cia cdc chuong trinh PL/SQL bdng cdch b4t tham s¢
PLSQL_WARNINGS trong cdc truéng hgp phéat trién. Ban c6 thé thiét
lap diéu nay cho mot session hodc ca s& dif lidu. Cai trude 12 nhitng théi
quen duge dé nghi do hao phi duge tao ra trén co s6 dit liéu. Ban x4c lap
tham s nay bing cach s dung 1énh sau day:

ALTER SESSION SET plsgl_warnings = 'enable:all’;

Biéa dich c6 Miéu kién

Bat dau véi Oracle 10g phién ban 2, ban ¢6 thé si dung su bién dich
c6 diéu kién (conditional compilation). Bién dich c6 diéu kién cho phép
dua vao légic g& roi hoidc logic chuyén dung von chay chi khi cdc bién
session duge thiét l4p. Lénh sau ddy thiét 14p mdt bién thai gian bién
dich PL/SQL DEBUG bing 1:

ALTER SESSION SET PLSQL_CCFLAGS = ‘debug:1’;

Lénh nay xdc 14p bién thoi gian bién dich PL/SQL DEBUG bang 1.
Ban nén chd ¥ réing cd thdi gian bién dich khong nhay kiéu chir. Ban
cling ¢6 thé xédc 14p cdc bién thoi gian bién dich sang true hoc false d8
ching hanh déng nhu céc bién Boolean. Khi muén x4c 14p nhidu c& bién
dich ¢6 diéu kién, ban caAn s dung cG phép sau day:

ALTER SESSION SET PLSQL_CCFLAGS = ‘nameT.value? [, name(n+1).value(n+1)
I
Cédc tham s8 bién dich ¢6 diéu kién duge luu trit du6i dang cée ciip tén

va gi4 tri trong tham s& co sd dit litu PL/SQL_CCFLAG. Chuong trinh

sau day s dung cac chi 1énh $IF, $THEN, $ELSE, $ELSIF, $ERROR,
va $END tao mot khéi md bién dich ¢6 didu kién:

BEGIN
$IF $3DEBUG = 1 $THEN
dbms_output.put_line('Debug Level 1 Enabled.”);
$END
END;
/
Céac khéi mi ¢6 diéu kién khéc véi cdc khoi md if-then-else chudn.
Déng chi y nhat chi lénh $END d6ng khéi thay vi END_IF va d4du ch&m

phdy nhu dé cdp trong chuong 4. Ban ciing nén chi ¥ ky hiéu biéu thi
mét bi&n thoi gian bién dich c6 didu kién PL/SQL.
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Cac qui tAc chi phdi viée bién dich ¢6 didu kign dugc thigt 14p bing bo
phén tich cd phép (parser) SQL. Ban khéng thé sit dung viéc bién dich
cé diéu kién trong céc kiéu déi tugng SQL. Gi6i han nay ciing 4p dung
vao cdc bang x&p 1ong (nested table) va VARRAYS (c4c bang v6 huéng).
Bién dich ¢6 diéu kién khéc nhau trong cdc ham va thd tue. Hanh vi
thay déi viée ham hodc thd tuc c6 mét danh ssch tham s6 hinh thic hay
khong. Ban c6 thé sit dung su bién dich c6 diéu kién sau d&u ngosic md
cia m¢t danh sach tham s8 hinh thic nhu sau:

CREATE OR REPLACE FUNCTION conditional_type

( magic_number $IF $$DEBUG = 1 $THEN SIMPLE_NUMBER $ELSE NUMBER
$END )

RETURN NUMBER IS
BEGIN
RETURN magic_number;
END;
/
Hodc, ban c6 thé si dung ching sau tit khod AS hay IS trong cde ham
hogc thd tyc khong tham s6. Chdng ciing ¢6 thé duge sit dung c3 bén

trong danh sdch tham s6 hinh thic va sau AS hay IS trong cdc ham hodic
tha tuc tham sé.

Bién dich c6 diéu kién chi x4y ra sau tir khos BEGIN trong cdc trig-
ger va céc don vi chuong trinh khdi ngc danh. Chd ¥ ban khong thé déng
g61 mot placeholder hosic mot bién lién két bén trong mot khoi bién dich
c6 diéu kién.

Chuong 4 chia cdc vi du si dung nhiing ky thuat bién dich cé diéu
kién.

» - - - -~
Banh vi klgw dif ligu sé

Bét d4u véi Oracle 10g phién ban 1, bay gid co s¢ dit lidu st dung s§
hoc mdy cho BINARY_INTEGER, INTEGER, INT, NATURAL,
NATURALN, PLS_INTEGER, POSTIVE, POSITIVEN va SIGNTYPE.
Didu nay c6 nghia bay gio ching sit dung cling mét cach gidi quyét nhu
kidu dit liéu BINARY_INTEGER. Trong cdc phién ban truge cta co s6 di
liéu, nhimg kidu dir lidu nay lam viéc gidng nhu kidu di liéu NUMBER
va ching s dung cing mét thu vién todn hoc C nhu kidu dix liéu NUM-
BER. Céc phién bdn méi cia nhing kiéu di liéu ndy c6 thé duge so sdnh
vdi sy vd han hofic NaN (not a number - khong phai mot s&).

Mot khuyét di€m cda sy thay d6i nay la bay giy ching st dung tinh
chinh x4c s8, khong phdi tinh chinh x4c thép phén. C4c Gng dung tai
chinh nén ti€p tuc st dung kiéu dit liéu NUMBER vi ly do dé.



20 Chuong 1: Tdng quan vé QOracle PL/SQL

Mot BINARY_FLOAT d4 chinh x4c¢ don va mét BINARY _DOUBLE
d5 chinh x4c¢ kép cling duge cung cép trong Oracle 10g Database. Ching
1¥ tudng cho cdc phép todn hojc phép tinh khoa hoe.

Trink bién dich PL/SAL dugc t6i uu hod

Bét ddu v6i Oracle 10g phién ban 1, bay gid co sé dif liéu t8i uu hod
viée bién dich PL/SQL. Biéu nay dugc thiét 14p theo mic dinh va ap
dung vao ci p-code dugce bién dich va md PL/SQL dugc bién dich riéng.
Ban huy xdc 1ap hodc chinh sita tinh thdo vat cda bd t6i uu hod bing
cdch xdc 14p lai tham s8 PLSQL_OPTIMIZE_LEVEL. Bang 1.1 trinh
bay rd ba gia tri c6 thé ¢6 cho tham sd.

Ban ¢6 thé tit ch& d6 t61 uu hod session bing cach si dung

ALTER SESSION SET pisql_optimize_level = 0;

Ban ciing cé thé xdc 14p mdc d9 t6i uu hod cho mdt thi tuc. Nguyén
méu la:

ALTER PROCEDURE soms_procedure COMPILE plsql_optimize_level = 1;

Sau khi ban d& xéc 14p mite d6 t8i uu ho4, ban ¢é thé si dung ménh dé
RESUE SETTINGS dé t4i st dung x4c 14p trude nhu

AL TER PROCEDURE some_procedure COMPILE REUSE SETTINGS;

Trong khi diéu nay mang tinh théng tin, néi chung ban nén dé né
nhu mac dinh. M4 t&i uu luén chay nhanh hon ma khéng t6i uu.

Gl bi
DLSQL_ODTIM'ZE_I_EVEL plmdi auoc xbe Idp tgi 2 et len d2 vide in|ininq
chUdnq {rinh con by aﬁnq xdy pa frong co 53 da lié u Oracle 10qg lwqc g,

Bing 1.1 Cdc gid trj PLSQL_OPTIMIZE_LEVEL c6 sfn

Mic d t8i vu Y nghia t8i uu

0 Khéng t&i uu

1 Té&i wu tuong 481, c¢6 thé loai bd ma ho#c
cdc ngoai 18 khong duge st dung.

2 (m#c dinh) T61 uu manh, c6 thé tai sdp xép dong mi
ngudn,

Cic bigu thic thing thudng

Bdt d4u vdi Oracle 10g phién ban 1, bay gitf cd sé dif lidu hé trg mot
tap hgp cde ham biéu thie thong thutng. Ban cé thé truy cap ching nhu

nhau trong ciu 1énh SQL hodc cdc don vi chuong trinh PL/SQL. Ching
la:
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M REGEXP_LINE. Ham nay tim mot chudi dé tim mot mau biéu thic
théng thudng tugng hgp

B REGEXP_INSTR. Ham nay tim vj trf bét ddu ctia mot mau bidu thuc
théng thudng tucng hop. )

# REGEXP_SUBSTR. Ham nay tim mot chubi con sif dung mdt mau
biéu thic théng thudng tucng hop.

m REGEXP_REPLACE. Ham nay thay thé mét chudi con sl dung
mot mau bidu thiic thdng thudng tudng hgp.
Lya chyn trich dds

B4t ddu véi Oracle 10g phién ban 1, bay gid co s& dif lidu cho ban thay
th€& ddu trich din don quen thudc bing mot ky hiéu trich d4n khéc. Diédu
nay hitu dung khi ban c¢6 mét chiim céc dfu phédy trén () trong mot chudi
ma riéng 1é ting diu doi héi phai c¢6 mat ddu trich din don khde. Cach
cli nhu sau:

SELECT “It"s a bird, no plane, no it can™ be ice cream!” AS phrase FROM dual;
Cach méi la

SELECT g'(lt's a bird, no plane, no it can’t be ice cream!)’ AS phrase FROM
dual; '

C4 hai cdch nay mang lai két qui sau day:
PHRASE

[t's a bird, no plane, no it can't be ice cream!

C6 nhimg co héi s dung ci phép méi hon va tiét kidm thdi gian,
nhung cich ci cling ti€p tuc ¢6 hiéu qui. Cach ci duge hidu va c6 thé
mang chuyén roéng hon.

Cic todn Ul t3p hyp

Bét ddu véi Oracle 10g phién ban 1, bay gi¥ co s& dit lidu hd trd cic
todn ti t4p hgp cho cdc bang xép 16ng (nested table). Nhitng todn td nay
bao gdm MULTISET EXCEPT, MULTISET INTERSECT, MULTISET
UNION va MULTISET UNION DISTINCT. MULTISET UNION thue
thi nhu todn tif UNION ALL quen thuje. N6 trd vé hai ban sao cfia moi
thit trong giao gita hai t4p hgp va mdt bdn sao cila c4c phdn bi tuong
d6i. MULTISE UNION DISTINCT lam viéc nhu todn td UNION. N6 tra
vé mdt bén sao cha mei thit biing cach thuc thi mét phép todn phén loai
gia ting. Chuong 7 dé c4p dén nhitng todn td nay.
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Cdc 101 truy vél npdn xép

Bit ddu vdi Oracle 10g phién ban 1, cudi cing ban c¢6 thé dinh dang
céc v&t ngin x&p (stack trace). Cdc v&t-ngin x&p tao moét danh sich cdc
18i tit 1énh goi ban d4u d&n vi tri noi 16i duge dua ra. Ban st dung ham
DBMS_UTILITY. FORMAT_ERROR_BACKTRACE dé tao mdt ngin x&p.
Ban cing c¢é thé goi FORMAT_CALL_STACK hoic
FORMAT_ERROR_STACK tif cing mét géi d& 1am viéc véi nhimg ngoai
18 duge dua ra.

Sau ddy la mét vi du don gidn:
DECLARE
local_exception EXCEPTION;
FUNCTION nested_local_function
RETURN BOOLEAN IS

retval BOOLEAN := FALSE;
BEGIN

RAISE local_exception;
RETURN retval;
END;
BEGIN
IF nested_local_function THEN
dbms_output.put_line('No raised exception’);
END IF;
EXCEPTION
WHEN others THEN
dbms_output. put_ling('DBMS_UTILITY.FORMAT_CALL_STACK');
dbms_output.put_line(* BH
dbms_output.put_hne(dhms_utility.iurmat_calI_stack);
dbms_output.put_tine('DBMS_UTILITY. FORMAT_ERROR_ BACKTRACE");
dbms_output.put_line(* §¥
dbms_output. put_line{dbms_utility.format_error _backtrace);
dbms_output.put_line(' DBMS_UTILITY.FORMAT_ERROR_STACK’);
(
{

dbms_output. put_line(* i

dbms_output.put_line{dbms_utility.format_error _stack);
END;
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Script nay tao két qud sau day:
DBMS_UTILITY.FORMAT_CALL_STACK

~—— PL/SQL Call Stack —-

object line object

handle number

name

20909240 18 anonymous black

DBMS_UTILITY.FORMAT_ERROR_BACKTRACE

ORA-06512: at line 7
ORA-06512: at line 11
DBMS_UTILITY.FORMAT_ERROR_STACK

ORA-06510: PL/SQL: unhandled user-defined exception

C6 thé ban s& thdy FORMAT_ERROR_BACKTRACE hitu dung nhat,
N6 bt giit dong noi 181 ddu tién xdy ra & trén cing va sau d6 di chuyén
lui lai qua cédc 1énh goi cho dén khi né di dén 1énh goi ban ddu. Céc s§
dong va tén chuong trinh hién thi cing v4i nhau khi cdc khéi duge dat
tén lién quan trong mét ngin x8p sy kién (event stack). Chuong 5 trinh
bay thém chi tiét vé viéc quan ly 15i.

Cac chuang triuk hin trif PL/SQL bao bgc

Bét ddu véi Oracle 10g phién ban 2, bay gid co s& di ligu hé trg kha
néing bao boc ho#c obfuscate (lam x40 trén) cdc chuong trinh uu trit PL/
SQL. Diéu nay dugc thyc hién bdng cdch st dung thg tuc
CREATE_WRAPPED cia g6i DBMS_DDL. Ban st dung né nhu sau:

BEGIN

dbms_ddi.create_wrapped(
‘CREATE OR REPLACE FUNCTION hello_worid RETURN STRING AS *
| I'BEGIN
I I' RETURN *Hello Worlg!”: '
| 'END;"};
END;
/
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Sau khi tao thii tuc, ban cé thé truy v&n né bing cdch sit dung dinh
dang cot SQL*Plus va méau truy van sau diy:
SQAL> COLUMN message FORMAT A20 HEADING "Message”
SOL> SELECT hello_world AS message FROM dual;
Message

Hello World!
Ban c¢6 thé mé td ham d€ kiém tra chit k¥ va kiéu tra vé cla né:
3QL> DESCRIBE hello_world

FUNCTION hello_world RETURNS VARCHAR2
B4t ky né luc nha&m kiém tra céc thao tdc chi tiét cia né sé dan dén
mot két qua xdo tron. Ban c6 thé test diéu nay biing cdch truy van phin
thuc thi ham luu tri trong cft TEXT cha bdng USER_SOURCE nhu sau:
SQL> COLUMN text FORMAT A80 HEADING “Source Text”

SQL> SET PAGESIZE 49999

SQL> SELECT text FROM user_source WHERE name = ‘HELLO_WORLD’;
K&t qua sau day duge tra vé:

FUNCTION hello_world wrapped

a000000

369

abced

.. .etcetera. ..

Day 1a mot tién ich rét hitu dung d€ che gidu csc chi tigt thyc thi khéi
nhing cip mét td mo.

Nhimg tinh nang PL/SQL méi duge dua vao Oracle 11g bao gém
B Inlinning chudng trinh con ty déng

Mdt cau 1é€nh continue

Mét cache két qud ham PL/SQL session chéo

Cac cai tién SQL dong

Cac 1énh goi SQL ky higéu hdn hgp, duge dat tén, va theo vj trl

Mat bd chua néi két {connection pool) da tign trinh

PL/SQL Hierarchical Profile

Bay gio PL/SQL Native Complier tao ma riéng
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m PL/Scope ‘

B Céc cai ti€n bidu thic théng thudng

B Mot kidu dif lisu SIMPLE_INTEGER

B Cac Iénh ggi trinh ty tryc tiép trong cac cau ténh SQL

Nhitng cai tién nay duge xem lai ngén gon trong cde muc tiép theo.

Chuong 3 dé cap dén kiéu dif liéu SIMPLE_INTEGER. Chuong 4 dé cap
dén cau lénh continue. Chuong 6 trinh bay cache k&t quid ham PL/SQL
session chéo va cdc 1énh goi ky hiéu hén hgp, dinh danh va vi tri.
Inlining chudng trinh con tu déng va PL/SQL Native Complier duge dé

cép trong chuong 9. Chuong 16 dé cap dén viéc phdt trién dng dung web
va bd chira nédi két da tién trinh.

Inlialng chudng trinh con ty dong

Inlining mdt chuong trinh con s& thay thé lénh goi dén chuong trinh
con bén ngoai bing mdt ban sao cia chuong trinh con. Piéu nay hau nhu
luén néng cao hiéu suidt chuong trinh. Ban ¢6 thé ra lénh trinh bién dich
inlinning céc chudng trinh con béing cach s& dung chi 1énh bién dich
PRAGMA INLINE trong PL/SQL bt d4u v6i Oracle 11g Database. Ban

phai xdc 14p PRAGMA khi tham s6 PLSQL_OPTIMIZE_LEVEL dugc
x4c lap sang 2.

Vi dy, ban ¢6 mft ham luu trit ADD_NUMBERS trong mdt schema,
ban c6 thé ra 1énh mot don vi chuong trinh PL/SQL inline lénh goi dén
ham ADD_NUMBERS. Piéu nay rdt hitu dung khi ban goi ham
ADD_NUMBERS trong mét vdng 1ap nhu trong vi du nay:

CREATE OR REPLACE PROCEDURE inline_demo
( @ NUMBER
, b NUMBER ) 18
PRAGMA INLINE(add_numbers,'YES');
BEGIN
FOR i IN 1..10000 LOOP
dbms_output.put_line{add_function(8,3));
END LOOP;
END;
/

Co s¢ dit liéu tyr dong hod céde lua chen inlining khi ban x4c 1ap tham
sd PLSQL_OPTIMIZE_LEVEL sang 3. Néi chung, didu nay gidp ban
khéi phai nhén dang ching khi viée inline cdc 18nh goi ham thi thich

hdp Tuy nhién, day chi 1a nhitng dé nghj cho trinh bién dich. Ban nén
dé bo m'c’ly {(engine) t0i uu hod mé trong qua trinh bién dich. -
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Ciu Iénh Continve

Céu lénh CONTINUE cudi cing d4 duge thém vao ngdn ngit PL/SQL.
Mgt s6 6 nhing cdm xde hén hgp. Cé nhitng ¥ kién cho riing ciu lénh
continue dan dén viéc 1ap trinh kém t8i uu hon, nhung néi chung né don
gidn hod céc cdu triac vong lap.

Céu 1énh CONTINUE bdo hiéu mot sy két thace tic thi mét sy lap lai
vong lai va quay tré vé cdu lénh dAu tién trong vong lip. Khéi nic danh
sau ddy minh hoa vigc sit dung mdt cau 1&nh continue khi index vong lip
14 mot s6 chin:

BEGIN
FOR i IN 1..5 LOCP
dbms_output. put_line(‘First statement, index is [l lil I'.");
[F MOD(i,2) = 0 THEN
CONTINUE;
END IF;
dbms_output.put_line('Second statement, index is ['I lit 1').");
END LOOP;
END;
/
Ham MOD tra vé& mét zero khi chia bt ky s§ ch&n, do d6 dong thi
hai khdng bao gig duge in ra béi vi cau léanh CONTINUE huy b phan

con lai cda vong lap. Chuong 4 s& dé c4p thém chi tigt vé viee s dung
I&énh nay.

Cache k&t qua bam PL/SQL session chég

Cache két qua ham PL/SQL session chéo 1a mét ¢d cau nhiim chia sé
cdc ham dugc truy cdp gn day trong SGA gitta cac session. Trude Oracle
11g Database, mdi 1¢nh goi d€n mot ham c6 c4e tham s that su giéng
nhau hofic cde gi4 tri thoi gian chay (run-time) da dude luu trit mét lan
trén mbi session. Gidi phép duy nhat cho chie ning d6 ddi hdi ban viét
mi cdc phuong thdc truy cap.

Ban chi dinh mt trong hai phuong thic sau day d8 luu trir két qui:
RESULT_CACHE clause

hoic
RESULT_CACHE RELIES_ON {table_name)
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Ménh dé RELIES_ON dit mét gi6i han trén két qué luu trit. B4t ky
thay d6i déi véi bang tham chidu s& v6 hiéu hod ham ciing nhu bat ky
ham, thi tuc hodic view vén phy thudc vao ham.

Hao phi khi goi ham 14n d4u tién khong ichéc gi so v6i hao phi do goi
mdt két qua khdng duge luu trit. Tuong tu, cache s& ra khdi SGA khi né
khéng cdn duoge goi tich cuc béi cdc session nifa.

Cdc cdl tidn SQL douy

SQL doéng van c¢é hai loai trong Oracle 11g Database. Ban ¢6 Native
Dynamic SQL con dugc goi 14 NDS va géi cai sdn DBMS_SQL. C4 hai d&
dugc cai tién trong phién bdn nay.

Native Dynamic SQL

Trong Oracle 11g, bdy gio Native dynamic SQL hd tr¢ cdc cAu lénh
déng 16n hon 32 KB bing c4dch chdp nhidn CLOB. Ban truy cdp ching
thay cho mét cdu lénh SQL bang cich s dung ci phdp sau day:

QPEN cursor_name FOR dynamic_string,

Chufi déng c6 thé 1a CHAR, VARCHAR2 ho#c CLOB. N6 khéng thé
14 Unicode NCHAR hoic NVARCHARZ, Diéu nay loai bé gi6i han trude
vOn di han ché kich ¢# cha céc chudi duge tao déng.

Géi cai sdn DBMS_SQL

Mot s6 thay d8i da cdi thién tién ich clia mot géi DBMS_SQL. Bit dau
Oracle 11g, bay gi& ban st dung t4t ca kiéu dif lidu duge hd trg béi NDS.
Ban ciing ¢6 thé s& dung thid tuc PARSE d€ lam viéc véi cdce cdu 1énh 16n
hon 32KB. Diédu nay dugc thye hién b¥ng cdch sit dung mot kidu dix liéu
CLOB. CLOB thay thé giai phdp trudc von da s dung mét bang cdc kidu
dit lidu VARCHAR2 (thudng 14 VARCHARZ2A ho#ic VARCHARZ2S). That
may thay, géi DBMS_SQL tiép tue hd tr¢ gidi phdp, nhung ban nén xem
%6t di chuyén dén mét gidi phap t6t hon.

DBMS_SQL b8 sung hai him mdi: ham TO_REFCURSOR va
TO_CURSOR_NUMBER. Ching cho ban chuyén cac cursor tham chigu
dén cdc cursor va nguge lai. Hién nhién ciing ¢6 mdt s& 13i khuyén vé
cdch s dung cdc ham nay. Ban phdi mé cursor hodic cursor tham chiéu
hé thong trude khi st dung ching va sau khi chay chdng ban khéng thé
truy cdp cdc cdu tric cii clia ching. V& cd ban, mé gan lai tham chidu
tuong tdc tif cursor sang cursor tham chiu hé théng hoiie tif cursor tham
chiéu hé théng sang cursor.

Sau cing nhung chic chic khong kém phan quan trong, bay giy ban
¢6 thé thue hién c4c thao t4c lién k&t hang loat trén cdc kidu tap hop do
ngudi dung dinh nghia. Céc kiéu tip hop c6 thé 1a cdc mang vé huéng
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(scalar array). Trude d6 ban bi gidi han chi trong céc kidu duge dinh
nghia bdi théng s¢ g6i DBMS_SQL.

Cac Iénh pol k¥ hiéu tén hdn hgp va v] tri

Oracle 11g Database mang lai nhiing thay ddi trong cdch lam viée
cia ky hidu tén va ky higu vi tri trong SQL va PL/SQL. Biy gi¢ ching
that syt lam viéc theo cing méot cdch trong cad SQL va PL/SQL. Piéu nay
sta chita mt tit x8u da cé tir 14u trong co sd dif liéu Oracle.

Cdc I2nk goi PL/SAL

Trude d6 ban da ¢é hai lya chon. Ban c6 thé lidt ké tat ¢4 tham s&
theo thif tif vi tri cda ching hofic gdi mot s& dén t4t cd tham s8 bing
tham chi€u dinh danh. Béy gi¥ ban ¢6 thé s dung tham chigu vi tri,
tham chi&u dinh danh hodc hén hop ¢ hai. Ham sau day sé cho ban th
nghiém céc phuong phédp khéc nhau. Ham chdp nh4n ba tham s& tuy
chon va tra vé téng clia ba s6.

CREATE OR REPLACE FUNCTION add_three_numbers

( @ NUMBER := 0, b NUMBER := 0, ¢ NUMBER := 0 ) RETURN NUMBER IS
BEGIN

RETURN a + b + ¢
END;
/

Ba phan con d4u tién hudng dan cdch ban goi bling cach s& dung ky
higu vi tri, k§ hi¢u dinh danh va ky hiéu hén hop. Trong nhing ky higu
ndy, ban cung c4p cdc tham s& that su cho ting tham s8 hinh thic duge
dinh nghia bdi chit ky ham.

Ban ciing ¢6 thé loai mjt hoic nhiéu gis tri béi vi t&t ¢4 tham s& hinh
thie duge dinh nghia 1a tuy chon, nghia 1& ching c6 nhiing gid tri mic
dinh. Didu nay duge thyc hién trong phan "ky higu loai trir".

Ky hi¢o vj tri

Ban c6 thé goi ham s dung ky hiéu vi trf biing
BEGIN
dbms_output.put_tine(add_three_numbers(3,4,5));
END; '
/
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Ky hiéu dinb danh
Ban goi ham s& dung ky hiéu dinh danh bing
BEGIN )

dbms_output. put_line{add_three_numbers{c => 4,b => 5,¢ => 3));
END;
/

Ky hiéu hdn hop

Ban goi ham sif dung hon hgp cd ky hiéu vi tri lan ky hidu dinh danh
bing

BEGIN

dbms_output.put_line(add_three_numbers{3,¢ => 4,h => 5)};
END;
f

Cé mét gidi han vé k¥ hiéu hdn hop. T4t cd tham s& that su cia ky
higu vi tri phdi xuit hién trude tién va theo cing mét thit tuy nhu ching
duge dinh nghia bing chit k¥ ham. Ban khong thé cung cip mot gid tri
vi tri sau mét gid tri dinh danh.

K¥ hién leal tral

Nhu duge dé cap, ban ciing c6 thé loai trit mét hodc nhidu tham s&§
thit su khi cde tham s6 hinh thic duge dinh nghia 1a tuy chon. T4t cd
tham s6 trong him ADO_THREE_NUMBERS thi tuy chon. Vi du sau
day chuyén mét gid tri dén tham s6 thit nhat theo tham chidu vi tri va
tham s6 thit hai theo tham chigu dinh danh:

BEGIN

dbms_output.put_line(add_three_numbers(3,¢ => 4));
END;

/

Khi ban chon khong cung cdp mét tham s& thit sy, nhu thé ban dang
chuyén mét gid tri réng. Pay duge goi 1a ky hidu loai trit. Trong nhiéu
n&m, day d4 12 dé nghi liét ké c4c bién tuy chon sau ciing trong cdc chi
ky ham va tha tyc. Bay gi¥ ban c6 thé loai trif mét hosc hai nhung khéng
phéi tat cd tham s tuy chon. Pay 12 mét cdi tién tuyét voi, nhung phai
chad ¥ cdch ban khai thac né nhu thé nao.
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Ky higu 1énh ggi SQL

Trude d6 ban chi ¢ mot lya chon. Ban di phai lidt ké tit ca tham s6
theo thd ty vi tri cda ching bdi vi ban khéng thé sit dung tham chiéu
dinh danh trong SQL. Biéu nay dugc sifa chita trong Oracle 11g. Bay gi¢
ban c6 thé goi ching nhu ban goi tit mot khéi PL/SQL. Dong sau day
minh hoa ky hiéu hén hgp trong mat Iénh goi SQL:

SELECT add_three_numbers(3,c => 4,b => 5) FROM dual;

Nhu trong cdc phién ban trude, ban chi ¢é thé goi cdc ham ¢6 céc bién
chi ch& d9 IN tif cdc cau lénh SQL. Ban khong thé goi mdt ham tix SQL
khi bat ky tham s§ hinh thie cia né duge dinh nghia 1a cac bién chi ché
dé IN OUT ho#c OUT. Day 1a do ban phai chuyén mét tham chigu bién
khi m{t tham s8 ¢6 mt ch& dé OUT. Cdc ham trd mét tham chigu tré vé
céc bién ché& d§ OUT duge chuyén dudi dang cdc tham s& that su.

B4 chila ndi két da tién trink

Enterprise JavaBeans (EJB) tré nén t6t hon véi viéc tung ra bé chia
ndi k&t da tién trinh trong Oracle 11g Database. N6 chinh thc 14 Data-
base Resident Connection Pooling (DRCP). Tinh ning nay cho ban quan
1y mot bo chda ndi két phia server ¢6 kha ning mé rong cdp do nhidu
hon. Tru6c phién ban nay, ban tdn dung cdc tién trinh server chia sé
ho#ic mét Java Serylet da chudi lién két.

Bg chita noi két da ti€n trinh gidm dang ké footprint b nhé trén ting
¢d 8 dit ligu va téing kha ning mé rong cdp d6 cia téng giiia va ting co
sd dit ligu. Mot néi két co 8¢ dit lidu chudn ddi héi 4.4 MB bd nhé that; 4
MB dugc c&p phét cho néi két vat 1y va 400 KB cho user session (phién
lam viéc ngudi dimg). Do d6, 500 ndi két déng théi chuyén dung doi héi
khoang 2.2 GB b$ nhé that. Mot mé hinh server chia sé ¢6 tinh mé rong
cdp d§ hon va ddi héi chi 600 MB bd nhé that cho cung mét & ngudi
ding dong thoi. 80% bé nhé 46 duge quan 1y trong Shared Global Area
(8GA) cia Oracle. Database Resident Connection Pooling mé réng cdp
d9 t6t hon va doi héi chi 400 MB b nhé that. R rang ddi véi cdc ing
dung trén web, DRCP 1a gidi phép uu tign djc bidt khi s dung céc néi
ké&t thudng true OC18.

Hanh vi cia nhitng mé hinh nay 4n dinh kha nang mé rong cap do

tuong dng ctia chiing. Hinh 1.2 minh hoa bing d6 thi viéc s dung bd nhé
¢ho ba md hinh tit 500 dén 2000 ngudi dung déng thai.
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Kha néng mé réng
cédp do ndi két

10

o

500 750 1,000 1,250 1,500 1,750 2,000

S8 ngudi dung déng thai

B§ nhé (GB)
o N b O O
|

| M DRCP m Shared Server O Dedicated Server |

Hinh 1.2 Khd ndng m& rong cap d6 ndi ket

Tinh néing méi dugc phan phdi béi géi cai s&n DBMS_CONNECTION
POOL méi. G6i nay cho ban bt diu, ding va cdu hinh cdc tham s§ b
chida néi két chdng han nhu gidi han kich ¢ va thoi gian. Ban bit ddu
b chita no6i két duéi dang SYS bang cich sit dung 1énh sau day:

SQL> EXECUTE DBMS_CONNECTION_POOL.START_POOL();

Ban phaéi cho phép file tnsnames.ora hd trg néi két véi by chia chia
sé. Poan sau ddy bat mjt by mé ta néi két bo chia chia sé (shared pool
connect descriptor), mién 1a ban thay thé ding mdt hostname, domain
va s8 cong 14ng nghe Oracle:

ORCLCP =
(DESCRIPTION =

(ADDRESS = (PROTOCOL = TCP)
(HOST = hostname.domain)
(PORT = port_number)

)

(CONNECT_DATA = (SERVER = POOLED)
(SERVICE_NAME = orcl)

)
Khod SERVER trong b§ mo té ndi két (connect descriptor) huéng céc
ndi két sang dich vu hgp nhét ndi két (connection pooling). Ban c¢6 thé
chi st dung by chda néi két khi ban ¢6 mdt Oracle 11g Database hoic
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Oracle 11g Client dugc ho trg mic dit tinh nang nay ¢6 thé duge backport
ti€p theo. Li sau day duge dua ra khi ¢d k&t néi véi mot client hodc thu
vién server phién ban c¢i hon:

ERROR:

ORA-56606: DRCP: Client version does not support the feature

Thong bao nay dugc bao hiéu tir server khi né khéng tao mbt socket
thich hgp; va né biéu thi ring né loai bé yéu cdu bd chita nsi két tir xa.

Bang 1.2 ligt k8 cdc view tif dién dif lidu d€ kiém tra cédc bd chia ndi
két. Ban c¢6 thé st dung nhiing view nay d€ gidm sat cdc ndi két ho#c diic
diém hiéu sudt.

Ban dimg b chita ndi két dudi dang ngudi dung SYS bing cach s
dung lénh sau day:

SQL> EXECUTE DBMS_CONNECTION_POOL.STOP_PQOL();

View Méo ta

DBA_CPOOL_INFO Céc ndi két trang thai (status) tdi da (maxi-
mum) va t61 thi€u (minimum) va cdc
timeout rdnh c6 sdn trong view nay cho
mdi bd cha ndi két.

V$CPOOL_STAT S& yéu cAu session, s6 1l4n mot session von
khép v6i mt yéu cdu duge tim thay trong
by chifa va téng thdi gian chd trén mbi
yéu cu session ¢6 sdn trong view nay.

V$CPOOL_CC_STATS S3 liéu thong ké cdp néi két cho mbi in-
stance clia bd chita ndi két.

Bang 1.2 Cac view lif di€n d tiéu hyp nhat ndi két.

Dudng nhu phién bdn ban dau s& chi hd tr¢g méot b chda néi két. Tén
bé chiia ndi két 14 SYS_DEFAULT_CONNECTION_POOL. Ban cling ¢é
ba thu tue khéc trong gé6i DBMS_CONNECTION_POOL d€ quan ly bd
chita ndi két: cde thi tue ALTER_PARAM( ), CONFIGURE_POOL( ), va
RESTORE_DEFAULTS( ). Ban thay d6i mét tham s& bd chda néi két
bing thu tuc ALTER_PARAM( ). Khi ban mudn thay d8i nhiéu tham s&
thanh tdt cd tham s, ban sl dung thi tuc CONFIGURE_POOIL( ). Tha
tuc RESTORE_DEFAULTS( ) x4c lap lai t&t ca bd chda néi két sang
nhimg tham 58 mic dinh cfa ching.

Tinh ning Oracle 11g Database méi nay chic chidn ning cao kha
ndng mé rong cip do cia cdc Ung dung web. N6 1a mot tinh néng quan
trong trao quyén tinh nang ndi két thuong tryc duge dua vao trong cac
thu vién OC18 trong co s& dit lidu Oracle 10g phién ban 2.
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PL/SQL Rierarchical Profile

Hierachical profile duge dua vao Oracle 11g Database cho ban thdy
tat cd thanh phan trong mét dng dung thyc thi nhu thé nao. Diéu nay
khdc v6i mot profile khéng phan cdp (phing) vén don gidn ghi chép thai
gian da danh ra cho méi module. Céc hierarchical profile di theo chu ky
thue thi tit chuong trinh chda xuéng d&n chuong trinh con thap nhét.

PL/SQL Hierarchical Profile 1am nhitng diéu sau day:

B NO bao céo profile thiic thi ddng clia chuong trinh PL/SQL vén dugc
td chuc b&ng cac 1&nh goi chuong trinh con.

B N¢ phén chua cdc thdi gian thyc thi SQL va PL/SQL va bao cao
chang mét cach riéng biét.

B N6 khéng doi hdi chudn bj ngudn dic biét hodc thdi gian bién dich
nhu PRAGMA dugc bat bude dé dé nghi inlining.

® N6 luu trir k&t qua trong mot tap hgp bang co sd dif liéu ma ban ¢é
thé sir dung d€ phat trién cac cong cy I1ap bao cao hodc sii dung
cdng cy dong Iénh plshprof dé tao cac report HTML don gian.

™ Bang tdng k&t cap chuong trinh con bing cach théng tin vé s6 1énh
goi chuong trinh con, thdi gian bd ra trong céc chuong trinh con
hodc cac cay con cua ching va thdng tin chi tiét giita cdc module.

PL/SQL Native Complier tac ma riéng

Vigc bién dich PL/SQL Native thay déi trong Oracle 11g Database.
Khéng giong nhu cdc phién ban trude, trong d6 PL/SQL duge bién dich
trude tién thanh méa C rdéi méi duge bién dich sau, bay gis ban cé thé
bién dich tryc ti€p. Téc do thye thi cia ma cusi cing trong mét s6 truong
hop nhanh g4p hai 14n hoiic ¢6 48 16n hon.

Oracle dé nghi ban chay t4t c4 PL/SQL trong ché d6 NATIVE hoic
INTERPRETED. Ché& d INTERPRETED 14 ché& d6 mac dinh ctia co s6
dit liu va cdc module PL/SQL duge Iuu trit dudi dang text ro rang hoic
text bao boc. Ban ¢6 thé xem cac chuong trinh luu trit bing céch truy vén
cdc bdng ty dién dd liéu ALL_SOURCE, DBA_SOURCE hodc
USER_SOURCE. Ma ch&€ d9p NATIVE dugc bién dich thanh mét dang
trung gian trudc khi duge rit gidm thanh méd danh riéng cho may. Mat
bén sao clia ma ciing dugc luu trit trong tit dién dit 1iéu trong khi thu vién
duge dit trong mét thu muc bén ngoai. Ban 4nh xa thu myc vt 1y sang
thu muc do dugc dinh nghia bdi tham sé6 co sé du liéu
PLSQL_NATIVE_LIBRARY_DIR.
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M3 duge bign dich riéng c6 l¢i khi thoi gian chay PL/SQL cham. Diéu
ndy ¢6 thé x4y ra véi mé ddi héi nhiéu kha ning dién todn nhung néi
chung thoi gian tré thuc thi xdy ra do viéc xit Iy ciu 1énh SQL. Ban nén
st dung PL/SQL Hierarchical Profile' méi d€ quyét dinh xem hé trg nd
luc chuyén ddi cia ban c¢6 mat 1¢i ich ddng k& nao hay khéng.

PL/Scope

PL/Scope 13 mot cong cu duge didu khién bing trinh bién dich, cho
phép kiém tra cdc dinh danh (identifier) va cdc hanh vi tuong Gng clia
ching trong Oracle 11g Database. N6 duge t#t theo m#c dinh. Ban 6
th€ md né cho co s¢ dit liéu hodc session. Ban nén xem xét md né cho
session chit khong phdi co sd dit lidu. Ban mé& né biing cdch st dung 1énh
sau day:

ALTER SESSION SET PLSCOPE_SETTINGS = ‘IDENTIFIERS:ALL’,

Tién ich PL/Scope khéng thu thép s& liéu thong ké cho d&n khi ban
mé& né. S6 lidu thong ké cho ban kiém tra cdc chuong trinh sit dung cdc
dinh danh nhu thé nio. N6 nén duge thém vao kho vii khi c4c céng cu
tinh chinh cda ban.

Kiéu dif ligu SIMPLE_INTEGER

Oracle 11g Database gi6i thiéu SIMPLE_INTEGER. N6 1a mot kiéu
con cia BINARY_INTEGER va né c6 cing mdt diy gia tri. Khong giéng
nhu BINARY_INTEGER, SIMPLE_INTEGER loai trit gia tri rong (null)
va sy tran (overflow) bi cit bét.

Ban nén s dung kiéu SIMPLE_INTEGER néu ban chon bién dich
riéng mé bdi vi né cai thién hiéu suit ddng ké trong ma bién dich.

Phan nay d4 xem lai cdc tinh nang méi cia Oracle 11g Database ho#c
hudng ban dén nhitng chuong khéc cda sdch dé ban tim hiéu thém.

Cac Iénh goi ddy truc tiép trong cic ciu lénh SQL

— — — ——— AT PNV ik —— — — — — — — — — — ——— bty m—

Sau cung, Oracle 11g cho phép goi mét diy vdi nextval hoic currval
bén trong cdc 1énh SQL, nghia 1a ban cé thé ding nhu sau:

SELECT some_sequence.nextval
INTO some_local_variable
FROM dual;
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Tém tat

Chuong nay da trinh bay lich sg, tién ich, cdc diém co ban vé viét ma
vé nhitng tinh nang gin day duge thém vio ngdn ngir 1ap trinh PL/SQL.
Chuong ciing giai thich sy quan trong cia PL/SQL va cdch né c6 thé tan
dung sy ddu tu cGa ban vao cd s& dif liéu Oracle 11g nhu thé nao. Ban s&
thdy riing mot su kit hop SQL va PL/SQL c6 thé don gidn hod céc du 4n
phét trién dng dung bén ngoai trong nhimg ngdn ngit nhu Java va PHP.
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CHUGNG 2
Cic diEm co bAn vE
PL/SOL

nay khéo st nhitng tinh nang PL/SQL. C4c chudng ti€p theo
trién khai céc chi tiét nhim gidi thich tai sao ngdn ngit PL/
SQL 13 mt ¢dng cy manh vdi nhiéu tuy chon.
Nhim giéi thiéu nhimg diém co bdn vé PL/SQL, chuong nay gidi
thiéu va thdo ludn ngén gon
m C4u tric khéi Oracle PL/SQL
Cac bién, phép gan va todn ti
Céc cau trdc diéu khién
Céc ciu tric ¢é didu kién
Céc cau trac 1ap lai
Céc ham luu trit, thd tyc va géi (package)
Pham vi giao tac
m Cac trigger co s& dif liéu
PL/SQL 1a mdt ngdn ngi lap trinh khéng nhay kiéu chit nhu SQL.
Tuy ngdn ngit khong nhay kiéu chit, nhung c¢é nhiéu qui uée 4p dung cho
c4ch viét ma. Hau hét chon két hgp chif hoa, chit thudng, kidu chif tidu
dé ho#c kiéu chit hdn hgp. Trong s& nhitng ¥ kién nay khang ¢6 phuong
phép chudn ndo dé tuin theo.

N oi khéi ddu chung 12 tém tt cAc thanh phén ngon ngit. Chuong
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Sir dyng chufn PL/SQL cho sich nay

Ma PL/SQL trong sdch nay st dung chii hoa cho cac tif 18nh va chi thugng
cho ¢dc bién, tén cét va énh goi chuong trinh tuu trid,

PL/SQL da dugc phdt trién bing cdch md phéng nhiing khai nidm vé
1ap trinh cdu tric, dinh kiéu dit ligu tinh, tinh module va quén 1y ngoai
1é. N6 md rong ngon ngif lap trinh ADA. ADA mé rong ngdn ngit lap
trinh Pascal bao gdm céc todn tit gdn va so sanh va céc dau phan céch
chudi d4du ngosc don.

PL/SQL hd trg hai loai chuong trinh: mét 1a chuong trinh khéi nic
danh (anonymous-block) va chuong trinh kia 1a chuong trinh khdi duge
dat tén. C4 hai loai chuong trinh ¢6 cdc phdn hosc khéi x 1y khai béo
(declaration), thue thi (execution), va ngoai 1¢ (exception). Cdc khéi nac
danh hd trg viée tao script hang loat va cdc khéi duge dit tén phan phéi
cdc don vi 14p trinh luu trit.

Nguyén méu co bdn cho chuong trinh PL/SQL khéi nac danh 1a
[DECLARE]
declaraticn_statements
BEGIN
execution_statements
[EXCEPTION]
exception_handling_statements
END;
/

Nhu duge trinh bay trong nguyén méu, PL/SQL doi héi chi ph4n thue
thi cho mjt chuong trinh khéi nic danh. Phan thyc thi b4t ddu véi mot
céu lénh BEGIN va dimng tai ddu kh§i EXCEPTION tuy chon ho#ic cu
lénh END cda chuong trinh. Mot ddu ch&m phéy két thae khai PL/SQL
n#c danh va ddu gach chéo ti&n (/) thue thi khai.

Cde phén khai bdo c6 thé chifa c4c dinh nghia bién va cdc phin khai
bdo, cdc dinh nghia kiéu PL/SQL do ngudi ding dinh nghia, cdc dinh
nghia cursor, dinh nghia cursor tham chiéu va cdc dinh nghia ham cyc
b hodic thi tuc. Cdc phan thyc thi ¢6 thé chita cdc phép gén bién, phan
khéi tao déi tugng, cau tric ¢6 didu kién, cau trde lap lai, cdc khéi PL/
SQL x&p 10ng ho#ic cdc 1énh goi dén c4c khdi PL/SQL duge dit tén cuc b
hoyc luu trit. Céc phan ngoai 18 chta c4c cym tir xit 1y 15i ma c6 thé s
dung tat cd cac muyc gidng nhu phan thue thi.
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Khéi PL/SQL don gidn nhat khéng lam gi c4. Ban phai c6 t3i thiéu
mdt cau lénh bén trong bat ky khdi thue thi ngay cd néu d6 1a mét cdu
1énh NULL. D&u gach chéo (/) thue thi mgt khéi PL/SQL n4c danh. Dong
mi sau ddy minh hoa chuong trinh khéi nic danh co bdn nhat.

BEGIN
NULL;
END;
/
Ban phai bat bién SQL*Plus SERVEROUTPUT dé in ndi dung sang
console. hello_world.sql in m{t théng bdo sang console:
-- This is found in hello_world.sql on the publisher’s web sile.
SET SERVERQUTPUT ON SIZE 1000000
BEGIN
dbms_output.put_line('Hello World.");
END;
/
Bién méi trutmg SQL*Plus SERVEROUTPUT mdg mét by dém ra (out-
put buffer) va ham DBMS_OUTPUT.PUT_LINE( ) in mét ddong k&t qua.

Tat cd phan khai bdo, cdu lénh va khéi duge két thic biing mot ddu
chdm phéy.

Gl i

Moi khai DUSQL p}ldi chita mét thi q 3o, 16i thigu la mat cau lenh NULL,
du Lhﬁnq nd 5@ Lllﬁnq bien Ajc‘l thai gian cl'qu con auqc qei & pl’ldn tich ca pl’lﬁp

SQL*Plus hé trg viéc s dung cdc bi&n thay thé trong console tuong
t4c bdt ddu bing mot dAu ampersand (&). Céc bién thay thé& 1a chudi
ho#c s ¢6 chidu dai kha bién. Ban khéng nén gin cdc gid tri ddng trong
khoi khai bdo nhut cdc bién thay thé,

Chuong trinh sau diy dinh nghia mét bién va gdn cho né mot gi4 tri:

— This is found in substitution_.sq! on the publisher’s web site,

DEGLARE

my_var VARCHAR2(30);
BEGIN

my_var := ‘&input’;

dbhms_output.put_line('Hello 1 | my_var );
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END;
/

Todn tif gan trong PL/SQL li mét ddu hai ¢chdm cdng vdi modt dau
bing (:=). Cde tryc kién PL/SQL duge phan cdch bing cac diu ngoic
don. Céec truc kién ngay thdng, s6 va chudi duge dé cap trong chuong 3.

Ban chay cdc khéi nic danh biing cdch goi chiing tir Oracle SQL*Plus.
Ky hiéu @ trong Oracle SQL*Plus tai va thuc thi mét file seript. Phin
md ring file mic dinh 12 .sql, nhung ban c¢6 thé ghi dé né biing mdt phin
md& rong khéc. Piéu nay 6 nghia 1 ban c¢6 thé goi mét tén file khong cé
phdn mé rong .sql clia noé.

Dong maé sau day minh hoa viée goi file substitution.sql:

SQL> @substitution.sgl

Enter value for input: Henry Wadsworth Longfellow

old 3. my_var VARCHAR2(30) :
new 3. my_var VARCHAR2(30) :
Hello Henry Wadsworth Longfellow
PL/SQL procedure successfully completed.

Dong bit dau véi old chi dinh noi chuong trinh chdp nhin mdt su
thay thé va new chi dinh sy thay thé& thdi gian thue. G4n mét true kién
chudi qué 16n cho bién sé kich khdi mot ngoai 18. C4c khéi ngoai t& quin
1y cac 16i duge dua ra. Bo xi 1§ ngoai 18 (exception handler) chung quin
Iy bat k¥ 16i ndo x3y ra.

Ban sif dung mét khoi WHEN dé€ d6n bit moi ngoai 1& duge dua ra.
Véi bd xtf 1y 161 chung _OTHERS.

‘Rinput';
‘Henry Wadsworth Longfellow’;

Thu thuat
Ban ¢6 thé bd qua viéc hign 1&n phin thay th€ bing cich tit SQL*Plus VERIFY.

Chuong trinh exception.sql sau d4y minh hoa cdch mét khéi ngoai 18
quan 1y mjt 161 nhu thé nao khi chudi qua dai cho bién:

-- This is tound in exception.sql on the publisher’s web site.

DECLARE
my_var VARCHAR2(10);
BEGIN
my_var = '&input’;
dbms_output.put_ling("Hello 'l Imy_var );
EXCEPTION

WHEN others THEN
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dbms_output.put_line(SQLERRM);

END;
/ .

Khdi ndc danh da thay d8i dinh nghia cda chudi tir 30 k¥ tu thanh 10
ky tu. Tén cha nha tho (poet) bay gid qua dai khéng th€ nim via trong
bién dich. Viée gan bi&n s& dua ra mot ngoai 18, Két qua trén console thé
hién ngoai 1& duge xu 1y va duge dua ra.

SQL> @exception.sql

Enter vatue for input: Henry Wadsworth Longfellow

old 4 my_var ;= ‘&input’;

new 4 my_var := ‘Henry Wadsworth Longfellow’;

ORA-06502: PL/SQL: numeric or value error: character string buffer too smuall
PL/SQL procedure successfully completed.

Ban ciing ¢6 thé c6: (a) cdc chuong trinh khéi nic danh x&p 16ng trong
phén thye thi cia mot khéi nic danh; (b) cdc chuong trinh khai duge dit
tén trong phan khai bdo ma lan lugt ¢6 thé chda ciing mét loai chuong
trinh x&p 18ng; va (c) cdc 1énh goi dén cdc chuong trinh khéi duge dinh
danh luu tri.

Khéi 14p trinh tan cing bén ngoai diéu khién toan bd dong chiy
chuong trinh trong khi cdc khéi x&p 16ng chuong trinh didu khién dong
chdy 14p trinh thd cdp cia chang. Méi don vi 14p trinh khéi nde danh
ho#c khdi duge dit tén c6 thé chia mét phin ngoai 1é. Khi mot phuong
thie x 1§ ngoai 18 cuc b¢ khdng quan 1y mét ngoai 1€, né ném ngoai 1é
cho mét khdi chifa cho d&€n khi né tién dén méi truong SQL*Plus.

Quén 1y ngan x&p 16 (error stack) giong nhau cho di céc 18i duge dua
ra tif cdc khai PL/SQL cuc b hay cde khéi duge dat tén. Céc 181 duge dua
ra va duge dit trong mét hang dgi vao trude ra sau con goi 12 ngin xép
(stack).

Ban d3 khai théc cdu tric cd ban cda cdc chuong trinh khéi PL/SQL
va viée quan 1y ngin x&p 15i. C4u truc khai 13 kién thic cd ban d€ lam
viée trong PL/SQL.

Cac bién, phép gan va toan ti¥

Céc kiéu dif liéu trong PL/SQL bao gdm tit ca di liéu SQL va kidu
con. Chuong 3 dé c4p cédc ki€u danh riéng cho PL/SQL. PL/SQL ciing hd
trg céc bién v6 hudng va bién tdng hgp. Cdc bién v hubng (scalar
variables) chida chi mét thit trong khi cdc bién téng hgp (composite
variables) chia nhiéu thd. Céc chugng trinh trudc d& minh hoa cdch
khai bdo va gdn gi4 tri vao cdc bién vd huéng nhu thé nao.
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Céc tén bi€n bit dau véi cde miu tu va cé thé chda cde ky tu trong
bang chif cdi, cdc 88 thif tu (0 dén 9), cdc ky hiéu $ va #. Céc bign chi ¢é
pham vi cuc bd. Didu ndy cé nghia chiing chi c¢é s&n trong pham vi cda
médt khéi PL/SQL ndo d6. Cdc ngoai 1& trong qui tdc dé 1a céc khéi nac
danh x&p 16ng. Céc khdi nic danh x&p long hoat dong bén trong khdi
dinh nghia. Do d6, chiing ¢6 thé truy cip c4c bién tir khoi chita. Nghia 14,
trit phi ban d4 khai bdo cing mét tén bién vdi mot thit khédc ndo dé bén
trong khéi niic danh xé&p long.

Mot phdn khai bdo cta bién s& khéng cé phép gan tudng minh lam
cho gi4 tri ban diu cla né trd nén réng. Nguyén méu cho thay ban cé thé
gdan mot gia tri sau dé trong khdi thue thi:

DECLARE

variable_name NUMBER,;
BEGIN

variable_name = 1;
END;

/

Phep gén tudng minh gian mot bién véi mét gid tri khong réng. Ban
¢6 thé sif dung gia tri mic dinh hodic gdn mét gié tri méi trong khdi thue
thi. C4 hai duge minh hoa ti€p theo. Ban ¢6 thé st dung mot toan t& gan
hofic tif danh riéng DEFAULT thay thé cho nhau d€ g4n cdc gi4 tri ban
dau. Dong ma sau didy minh hoa mét nguyén mau:

DECLARE
variable_name NUMBER [:= | DEFAULT ] 1,
BEGIN
variable_name = 1;
END;
/

M0 hinh va ngbn ngit gan

Tat c& ngdn ngil 14p trinh g&n céc gid trj vao cac bign. Chang thudng gan

mot gia tri vao bién ndm bén trai.

Nguyén miu cho viéc gan chung trong bat k 7 ngdn ngi Iap trinh 1a
left_operand assignment_operator right_operand statement_terminator
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Nguyén mau nay gan toan hang phai vao toan hang trai nhu dugc trinh bay
G day:

Ban thyc thi né trong PL/SQL nhu sau:
left_operand := right_operand;

Toan hang tréi phai luon 1a mét bién. Toan hang phai cé thé 1a mét gié tri,
bi€n hodc ham. Céc ham phai trd vé mét gi4 tri khi chung Ia cac toan hang
phai. Biéu nay tién Igi trong PL/SQL bdi vi tat c& ham tra vé cac gia tri. Cac
ham trong ngll cdnh nay con dugc goi la céc biéu thic (expression).

Thu thuat 1a chi cac ham trd vé mét kiéu di liéu SQL c6 thé dugc goi trong
cac cau Iénh SQL. Cac ham tra vé mét kiéu dit liéu PL/SQL chi lam viéc
bén trong céac khéi PL/SQL.

Oracle 11g thyc thi nhiéu thao t4c cast ngdm dinh. Ching khéng tuan
theo qui tdc 14p trinh chung: cast tuong minh khi khéng mat do chinh
x4c. Piéu nay c6 nghia ban c¢6 thé gan mot s phitc nhu 4.67 vao mot s
nguyén va mét di phan 0.67 cla s6. Tuong tu ¢6 mot loat cdc ham dé cho
ban cast mgt cach tudng minh khi rii ro mic d§ chinh x4c cao hon. Ban
nén chon cdn than khi nao ban downcast c4e bién mot cdch tudng minh.

Ciing c6 mét s6 kiéu dit liéu danh riéng cho sén phd&m. Chang h trg
céc sdn phdm thanh phan khéc nhau trong Oracle 11g. Ban c6 thé tim

thdy céc kiéu dit lidu nay trong Oracle Database PL/SQL Packages and
Type Reference.

Toén ti gdn khong phdi 1a todn ti don chiéc trong ngdn ngit 14p trinh
PL/SQL. Chuong 3 dé cip dén tét ca todn ti so sdnh, ghép, logic va todn
hoc. Tém lai, ban st dung

W Ky hiéu béng (=) dé kiém tra céc gid tri tuong hgp.

® Lén hon hodc nhé han chudn c6 hodc khéng c6 mot thanh phan
béng (>, >=, <, hodc <=) dudi dang c4c todn tlf so sanh dé kiém tra
tim céc bat ding thuc.

C4c todn tif so sanh phi dinh (< >, !=, ~= ho#c A=) d€ kiém tra tim c4c
gié tri khong tuong hop.
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Ban dinh nghia cdc cau 1énh CURSOR trong phén khai bdo. Céc ciu
lénh CURSOR cho ban mang di liéu tir cdc bdng (table) va view vao
nhitng chugng trinh PL/SQL. Mét c4u lénh CURSOR c6 thé khéng cé
ho#ic ¢6 nhiéu tham s8 hinh thde. C4c tham s& CURSOR 1i cdc bién
chuyén theo gia tri (pass-by-value) hodc cdc bién chi ché& d6 IN., Chuong
4 dé cap dén céc cdu léenh CURSOR.

Béy gid ban da xem lai cdc bién, phép gén va todn td. Ban ciing da
duge trinh bay céc kidu do ngudi dung dinh nghia danh riéng cho PL/
SQL.

Cic cdu tnic di€u khién

Céc cdu truc didu khién lam hai diédu. Chiing kiém tra mot diéu kién
1égic va phén nhédnh viéc thyc thi chuong trinh hodc ching 14p lai trén
mét diéu kién cho dén khi né duge ddp ving hoic duge ra 1énh thost.
Phan cdc cdu trie c6 didu kién dé cap dén cdc cdu 1énh if, elsif, else va
case. Phan sau "Céc ciu tric lip lai” dé cdap dén viéc lip lai bing cée cdu
trae for va while.

Cic cdu tric cd didx kién

Céc clu lénh ¢6 diéu kién kiém tra vidéc mdt gid tri c6 ddp ng didu
kign trude khi ti€n hanh hay khéng. C6 hai loai cdu trdc ¢6 didu kién
trong PL/SQL. M6t 14 cdu 1énh IF vi cdn lai 14 cdu lénh CASE. Cau lénh
IF c6 hai loai con if-then-else va if-then-elsif-then-else. elsif khéng phai
14 161 g6 nhap ma 1a tir danh riéng chinh xdc trong PL/SQL. Day 1a mot
su thia k& khée tir Pascal va ADA.

Cau lénh IF

T4t cd ciu lénh IF 14 cdc khéi trong PL/SQL va k&t thic bing cum ti
END IF. C4u lénh CASE ciing 13 c4c khéi két thae bing cum tir END
CASE. Céc ddu chdm phdy di theo cdc cum tif két thac va k&t thie tat ed

khéi trong PL/SQL. Sau diy 12 nguyén mau co bdn cho mét khéi PL/SQL
if-then-else:

{IF [NOT) left_operand? = right_operand? [[ANDIOR]
[NOT] left_operand2 = right_operand2 [{ANDIOR)
[NOT] boolean_operand 1} THEN
NULL;

ELSE
NULL;

END IF;
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Nguyén méiu khdi if-then-else ¢ trén stt dung mét phép so sanh ddng
thitc nhung ban ¢6 thé thay thé bit ky todn t so sdnh cho ky higu bing.
Ban ciing ¢6 thé lugng gid mét ho#c nhidu diéu kién bing cdch st dung
AND ho#c OR d€ néi cdc ciu lénh. Sau d6 cdc két qua ap dung vao t6 hop
cdc bidu thie. Ban c6 th€ phd dinh cde két qua don hoic duge két hop
biing todn ti NOT.

Céc toan t logic hé trg cdc thao tdc hgp nhéat va bao ham. Mgt todn
t& hgp nhat END nghia 14 cd hai cau 1énh phai lugng gid 1a true hodc
false. Mot toan td bao ham OR nghia cdi nay ho#c cai kia phai 12 true
(dang). Cdc to4n ti bao ham ngung x{ Iy khi mgt cdu 1énh lugng gia la
true. CAc todn td hgp nhdt ki€m tra nhiim bao ddm ring tat ci cau lénh
lugng gia 1a true.

Céc bién BOOLEAN la nhiing phép so sdnh ctia chinh ching. Nhiing
toan hang khéc ¢6 thé la bat ky kidu dif liéu hop 18 vén lam viée v6i todn
t so sdnh thich hgp nhung hay nhé cdc bién phéi duge khdi tao. Cée sy
¢l xdy ra khi ban khéng khéi tao hosic x& 1y cdc bién khéng duge khéi
tao trong cac cAu lénh.

LA L IR BN N BN ]

Tha thuat

Ban c6 the kiém tra xem mdt gia tri BOOLEAN {a true hay khéng biing cach sit
dyng mdt 10dn tlf so sdnh va hing (nhu some_boolean = TRUE), nhung né
khong phai 1a cich tot nhat dé sir dyng mdt bign Boolean trong mdt phép todn
s0 sanh.

Vi duy, khi ban sit dung mot cdu 1énh IF dé lugng gid moét BOOLEAN
khong duge khdi tao 1a true, né thdt bai va xi Iy khéi ELSE. Tuy nhién,
khi ban st dung mét cau lénh IF NOT d€ lugng gid mot BOOLEAN
khong duge khdi tao la false, né cing that bai, va x{t Iy khéi ELSE. Biédu
nay xdy ra béi vi mét bién BOOLEAN khong duge khdi tao khéng true
ho#c false.

Gidi phép cho van dé nay 1a st dung ham SQL NVL ( ). N6 cho ban
thay thé mot gia tri cho bat ky bign gi4 tri réng (null). Ham NVL () doi
héi hai tham s6: tham s8 thir nhét 14 mot bign va tham s4 thit hai 1a mét
tryc kign (literal) ma c6 thé 1a mot gid tri s8, chudi, hodc gid tri hing.
Hai tham s6 phéi chia sé cing m{t kidu d ligu. Ban c6 thé truy cap
riéng t4t cd ham SQL chuén trong nhiing chuung trinh PL/SQL. Chuong
trinh sau ddy minh hoa cdch ban sit dung NVL ( ) trén mét bién BOOL-
EAN khéng duge khéi tao:

-- This is found in if_then.sql on the publisher's web site.
DECLARE

-- Define a Boolean variable.
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my_var BOOLEAN;
BEGIN
-- Use an NVL function to substitute a value for evaluation.
IF NOT NVL(my_var,FALSE) THEN
dbms_output.put_line{'This should happen!");
ELSE
dbms_output.put_line('This can"t happen!');
END IF;
END;
/

Cau lénh IF NOT tré vé false khi bién BOOLEAN khong duge khéi
tao. Chuong trinh truée tim gid tri ham NVL ( ) d€ 1a false, hosic NOT
true va né in thong bao sau day:

This should

Cau lénh if-then-elsif-then-else lam viée nhu cau lénh if-then-else,
nhung cho ban thuc hign nhiéu lugng gi4 ¢6 didu trong ciing mét chu
1énh TF. Sau ddy 1a nguyén mAu cd ban cho mét khai PL/SQL if-then-
elsif-then-else.

IF [NOT] Jeft_operand? > right_operand2 [ANDIOR]
NULL,;

ELSIF [NOT] /eft_operand1 = right_operand? [[ANDIOR]
[INOT] left_operand2 = right_operand2 [[ANDIOR]
[NOT] booiean_operand 1] THEN
NULL,;

ELSE

NULL;
END IF;

Cau lgnh CASE

Cau lénh diéu kién cdn lai 12 cau 1¢nh CASE, C4u lénh CASE lam vide
nhu ti€n trinh if-then-elsif-then-else. Cé hai loai cdu lénh CASE: mot
logi 1a CASE don gian va loai kia 13 CASE tim ki€m. Cau lénh CASE
don gidn 18y mgt bién slam bidu thic va sau d6 lugng gid né dua vao
danh sédch cdc két qué vé huéng tuong ty. Cau lénh CASE tim kidm 18y
mt bién BOOLEAN lam biéu thic va sau d6 so sanh trang thai Boolean
cia cdc két qud ménh 48 WHEN duéi dang mot bidu thie.
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Sau ddy 12 nguyén méu cda cédu lénh CASE:
CASE [ TRUE | [selector_variable])
WHEN [criterion | expression?] THEN
criterion?_statements;
WHEN [criterion2 | expression2] THEN
criterion2_statements,
WHEN [criterion(n+1) | expression(n+1)] THEN
criterion{n+1)_statements,
ELSE
bipck_statements;
END CASE;
Chuong trinh k€ ti€p minh hoa mdt cdu 1énh CASE tim kiém:
BEGIN
CASE TRUE
WHEN (1 > 3) THEN
dbms_output.put_line{'One is greater than three.’);
WHEN (3 < 5) THEN
dbms_output.put_line('Three is less than five.’);
WHEN (1 = 2) THEN
dbms_output.put_line{'One equals two.");

ELSE
dbms_output.put_line('Nothing worked.");
END CASE;
END;
/

Thi thuat

Ban ¢6 thé bé qua TRUE (béi Vi né la selector mac djnh), nhung khéng. Viéc
dit nd vao sé ting thém tinh rd rang.

Chudng trinh lugng gia cdc két qua ménh dé¢ WHEN duéi dang céc
bidu thiic, cho thay 3 nhd hon 5. Sau d6 né in.

Three is less than five
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Ban c¢6 thé tim hi&u thém v& nhitmg cau lanh CASE trong chuong 4.
Muc nhé ndy da minh hoa cdc biéu thic cé didu kién c6 sdn cho ban
trong PL/SQL. Né ciing ggi ¥ mot lua chon thay thé& cho céc bign khéng
duge khdi tao. )

Cac ciu tric 1p lai

PL/SQL ho trg cdc vong lap FOR, SIMPLE va WHILE. Khéng ¢6 cii
phép cho khdi vong 1ip repeat until nhung ban vin c6 thé thye thi mot
khdi vdng lap. Céc vong lip thudng lam viée cing véi céc cursor nhung
c6 thé gidi quyét nhitng van dé khéc nhu tim ki€m hoic quan 1y cée tap
hgp Oracle.

Céc vong lgp FOR

PL/SQL hé tr¢g céc vong lip FOR s va cursor. Vong lap FOR s6
(numeric) lép lai qua mét day duge dinh nghia trong khi vong FOR
cursor 13p lai qua cdc hiing dugc tra v béi mét cursor cau 1énh SELECT.
Cédc vong ldp FOR quén ly cdch ching bt ddu va két thic mot chch
ngdm dinh nhu th& nao. Ban ¢6 thé ghi d& cum tit implicit END LOOP
béng céch sit dung cau 1énh CONTINUE ho#ic EXIT tuéng minh d€ 14n
lugt bé qua mot phép lip lai hodc bube thodt sém khdi vong lip.

Céc vong lip FOR s6 ti€n hanh hai hanh d¢ng ngAm dinh. Ching tu
dgng khai bdo va quédn ly index vong lap riéng cGa chiing va ching tao
va quén Iy su thoat cia ching ra khdi vong 1ip. Mot vong lap FOR s6 ¢é
nguyén miu sau day:

FOR i IN starting_number..ending_number LOOP
statement,

END LOOP;

Starting_number va ending number phdi 1 cdc s§ nguyén. Index
vong lp 14 bién i va pham vi index vong lap gi6i han chi trong vong lap
FOR. Bién index 14 mot s8 kiéu dit 1iéu PLS_INTEGER. Khi trudc dé
ban d4 dinh nghia ho#ic khai bdo mét bi€n i, vong lip s6 s& bd qua bién
duge dinh pham vi bén ngoai va tao mét bi€n duge dinh pham vi cuc bd
mdi,

Chuong trinh méu sau day in cdc gi4 tri index ti 1 dén 10:

BEGIN
FOR i IN 1..10 LOOP
dbms_output.put_line{'The index value is [11i 1 I'T);
END LCOP;
END;
/
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Vong liap FOR cursor doi héi mdt CURSOR duge dinh nghia cuc bd.
Ban khong thé st dung mdt vong lip FOR cursor dé€ lap lai qua mét
cursor tham chi€u (REF CURSOR) bdi vi cédc cursor tham chigu chi cé
thé duge truyén ngang biing cich st dung cdc ciu tric vong l4p tudng
minh nhu c¢dc vong lap simple va while. Vong lap FOR cursor ciing ¢6
thé sir dung mot cdu 1énh SELECT thay cho mft cursor dugce dinh nghia
cuc bd va ¢é nguyén mau sau day:

FOR i IN {cursor_nams[(parameter1,parameter(n+1)}] | (sgl_statement)} LOOP
statement;

END LOOP,

cursor_name c6 thé c6 médt danh sidch tham s6 tuy chon duge dit
trong cdc diu ngoic don. Mot cursor_name khong ¢é cdc tham sé tuy
chon khéng ddi héi cdc ddu ngodc don. Ban sit dung mdt cursor tudng
minh khi goi mét cursor_name v mét cursor ngdm dinh khi ban cung
cdp mdt cdu lénh SELECT.

Dong méa sau dAy minh hoa cdch viét mdt cursor tudng minh trong
vong lap FOR va st dung dif lidu duge seed (gieo hat gidng) bdi cdc script
¢6 thé download:

DECLARE
CURSOR ¢ IS SELECT item_title FROM item;
BEGIN
FOR i IN ¢ LOGP
dbms_output.put_line('The title is [ | i.item_titie | I']’);
END LOOP;
END;
/

Dong mi sau ddy minh hoa cdch ban viét mét cursor ngdm dinh
trong mét vong lap FOR va st dung dir liéu duge seed bdi céc script cd
th€ download:

BEGIN
FOR i IN (SELECT item_title FROM item)} LOOP
dbms_output.put_line('The title is ['l | Litem_title | I']);
END LOOP;
END;
/
Bién index khéng phaii 1a mot s PLS_INTEGER trong vong lip FOR

cursor. N6 1a mét tham chiéu dan sang ciu tric record duge tra vé bdi
cursor. Ban két hgp bién index cursor va tén ct bing mdt d&u chém con
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goi 1a component selector. Trong trudng hdp nay, index cursor 13 thanh
phan (component). Component selector cho ban chon mét ¢dt tit hang
dugdc tra vé béi cursor.

statement phai 1 mét cau lénh SELECT hop 18, nhung ban c6 thé
tham chiéu dong cdc tén bién duge dinh pham vi cuc bd ma khéng c6 bat
ky cd phdp ddce biét trong tat cd ménh dé ngoai trit ménh dé FROM. Tri
phi ban ghi dé tigu chudn exit (tho4t), vong lip FOR cursor s& chay qua
tdt ¢4 hang dugc trd vé bdi cursor hodic ciu 1énh.

Cdc vong lgp simple

Céc vong 14p simple (don gidn) 12 nhitng c4u tric tudng minh. Ching
doi héi ban quén 1y ¢4 index vong 14p va tidu chudn thodt. C4c vong lap
don gidn thudng duge si dung cing v6i cdc cau lénh cursor duge dinh
nghia cuc b§ v& cde cursor tham chigu (REF CURSOR).

Oracle cung cdp 6 thude tinh cursor nhim gitip ban quan 1y c4c hoat
dong trong nhiing vong lap. Bén thude tinh cursor 1a %FOUND,
%NOTFOUND, %ISOPEN va #ROWCOUNT. Hai loai kia hé trg cdc
thao tac hang loat. Chung duge dé c4p trong chuong 4. Céc vdng don
gidn cé nhiéu cong dung khéc nhau. Sau ddy 12 mdt nguyén miu trong
mot vong 13p don gidn st dung cursor tudng minh:

OPEN cursor_name ({ parameter?,parameter(n+1))];
LooP

FETCH cursor_name

INTQ row_structure_variable | column_variable1 [,column_variable(n+1));
EXIT WHEN cursor_name%NOTFOUND:
statement,
END LOOP;
CLOSE cursor_name,

Nguyén mfu minh hoa réng ban OPEN mdt CURSOR truéc khi bt
dau vdng lap don gidn va sau d6 ban FETCH mot hang. Trong khi hang
dugc trd vé ban xi{ Iy ching, nhung khi mét FETCH khéng trd vé mét
hang, ban thoat vong lap. Dat mot cdu lénh EXIT WHEN duéi dang cdu
1énh cudi cung trong vong lip khi ban muén hanh vi repeat until loop
thudng xi 1y cdc cdu 1énh trong mét vong lap t6i thidu mot 1an bat k&
CURSOR ¢6 tra vé c4e record hay khéng.

Dong mé sau ddy mé phéng vong lap FOR cursor trén bing ITEM.

DECLARE
title item.item_title%TYPE;:
CURSOR c IS SELECT item_title FROM item;
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BEGIN
OPEN ¢,
LOOP
FETCH c INTO title,
EXIT WHEN ¢%NOTFOUND;
dbms_output.put_fine( The title is ['l | title | I'7');
END LOOP;
CLOSE ¢; -
END;
/

Cic ving lap WHILE

Vong lap WHILE khéc véi cdc vong 14p don gidn béi vi né bao vé 18i
vao vong l3p chi khong phai 161 thodt. N6 xac 1ap viée bdo vé 16i vao
dudi dang mét biu thde trude didu kién. Vong lip chi duge dua vao khi
diéu kién bdo vé duge dap ing. Ca phép co ban 1a

OPEN cursor_name [(parameteri,parameter(n+1)}];
WHILE condition LOOP
FETCH cursor_name
INTO row_structure_variable \ column_variable1 [,column_variable(n+1)],
EXIT WHEN cursor_name%NOTFOUND;
statement,
END LCOP;
CLOSE cursor_name,

Khi didu kién kiém tra d8 tim mét CURSOR dugc mé thi didu kién
WHILE 13 cursor_name%ISOPEN. Cé nhiéu gi4 tri didu kién ma ban ¢6
thé s dung trong céc vong 1ap WHILE. M4 sau ddy minh hoa céch ban

c6 thé st dung mot bién %ISOPEN cursor lam diéu kién béo vé khi di
vao: .

DECLARE
title item.item_title%TYPE;
CURSOR ¢ IS SELECT item_title FROM item;
BEGIN
OPEN ¢;
WHILE c%ISOPEN LOOP
FETCH ¢ INTO title;
IF c%NOTFOUND THEN
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CLOSE ¢;
END IF;
dbms_output.put_line{ The title-is ['1 | title 1 I']");
END LOOP;
END;
/

Cau 1énh WHILE chi true cho d&n khi cdu lénh IF déng cursor bén
trong vong l4p. Ban nén chd y ring cac chi lénh ip lai ding sau cau
1énh IF.

Phén nay da minh hoa cdch ban ¢6 thé si dung céc cfu tric tao vong
14p ngdm dinh va tudng minh. N6 cling gi6i thiéu vé viéc quan 1y ciu
lénh CURSOR trong phén thyc thi clia céc chuong trinh PL/SQL. Chuong
4 dé cap dén cde cdu lenh CONTINUE va GOTO.

Céc don vi 14p trinh luu triy PL/SQL thudng 1a cdc ham, thi tuc, géi
(package) va trigger. Ban cing c6 thé luu trif cdc kidu déi tugng nhung
diéu d6 duge thdo luan trong chuong 14.

Oracle duy tri mgt danh ssch duy nhét céc tén d6i tugng luu trit cho
cdc table, view, trinh tu (sequence), chuong trinh luu trit va kiéu (type).
Danh s4ch nay duge goi 1a mét namespace. C4c ham, tha tyc, package

va ddi tugng ndm trong namespace nay. Mot namespace khéc Iuu trif c4c
trigger.

Cde ham lu triY, thi tuc va package cung cdp mét cach d8€ che gidu

cdc chi tiét thuc thi trong mét don vi chuong trinh. Chiing ciing cho ban
bao bec phan thyc thi khéi nhimg cip mit to md trén tang server.

Cic ham luy tril

Cédc ham luu trix (stored functions) 1 nhing edu trdc tién Igi béi vi
ban c6 thé goi truc ti€p ching tif nhing cau lénh SQL ho#e chudng trinh
PL/SQL. T4t ¢4 ham luu trit, trd v& mot gia tri. Ban ciing c6 thé si dung
chiing 1am c4c to4n hang phai béi vi ching tra vé mét gid tri. Céc ham
dugc dinh nghia trong cdc khéi phan khai bao cuc bj hodc co s§ dif licu.
Ban thu¥ng xuyén thuye thi ching bén trong cac goi luu trit (stored pack-
ages).

Nguyén méu trong mét ham luu trit 1a
FUNCTION function_name

[( parameter? [IN][QUT} [NOCOPY] sqi_datatype | pisqi_ datatype
[, parameter2 [IN][OUT] [NOCOPY] sqi_datatype | pisgl_datatype
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[, parameter{n+1} [IN][OUT] [NOCOPY] sq/_datatype | pisql_datatype )]}]
RETURN | sqgf_data_type | pisqi_data_type |
{ AUTHID [ DEFINER 1 CURRENT-USER ]}
[ DETERMINISTIC | PARALLEL_ENABLED }
[ PIPELINED ]
[ RESULT_CACHE [ RELIES ON table_name ]} IS
declaration_statements
BEGIN
execution_stalements
RETURN variable;
[EXCEPTION]
exception_handling_statements
END [function_name],
/

Céc ham cé thé duge sit dung lam céc todn hang phai trong cdc phép
gan PL/SQL. Ban ciing c6 thé goi trye tiép chung ti nhitng ciu 18nh SQL
mién 1a ching t& v& mot kidu dit lidu SQL. C4c tha tuc khéng thé 14 cdc
to4n hang phai. Ban ciing khong thé goi ching tif nhitng céu iénh SQL.

Ban c6 th& truy vAn mdt ham von tra vé mot kidu dir lieu SQL bing
cdch s dung nguyén miu sau day tir DUAL gia table:

SELECT some_function|{actual_parameter1, actval_parameterZ))
FROM dual;

Ban khong con bi gi6i han chi chuyén cédc tham s& that sy theo tha tu
vi tri cho céc cau 1énh SQL nita. Piéu nay ¢6 nghia ban c6 thé sit dung ky
hiéu dinh danh SQL trong PL/SQL. Chudng 6 dé c4p dén tinh cdch lam
viéc clia ky hidu dinh danh, ky hiéu vi tri va ky hiéu hén hop.

Sau day 1& mdt nguyén miu k¥ hidu dinh danh cho cing mét miu truy
van cla mdt ham PL/SQL tir DUAL gia table:

SELECT some_function[{formal_parameter => actual_parameter2))
FROM dual;

Céc 1énh goi vi tri dinh danh lam viéc t&t nh&t khi nhitng gi4 tri mac
dinh hién hifu cho cdc tham s& khdc. Khéng c6 nhiéu muc dich trong viée
goi chi mot s& tham s& khi 1énh goi that bai. Cdc tham s& hinh thic 1a
nhiing tham s3 tuy chon. Céc 1énh goi vi trf dinh danh lam viéc t6t nhat
véi cde ham hoidc nhifng thd tuc ¢6 cdc tham s8 tuy chon.

Ban ciing c6 thé s dung cau 1énh CALL dé& bt gilt gi4 tri duge tra vé
t mot ham vao mét bién lién két. Nguyén miu cho ciu 1énh CALL nhu

saul
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CALL some_function[(actual_parameteri, actual_parameter2)]
INTO some_session_bind_variable,

Sau day 12 mét trudng hgp miu-don gidn ghép hai chudi thanh mét
chudi;

-- This is found in join_strings.sgl on the publisher's web site.
CREATE OR REPLACE FUNCTION join_strings
( string1 VARCHAR2
, string2 VARCHAR2 ) RETURN VARCHAR2 IS
BEGIN
RETURN string? 1§ ‘) [ string2 | I
END;
/
Bay gi¢ ban c6 thé truy van ham tir SQL:
SELECT join_strings('Hello’,'World’) FROM dual:
Tuong tu ban ¢6 thé dinh nghia mot bién lién k&t cdp session va sau
dé6 sif dung cau 1énh CALL d€ dit bign vao méot bién lién két c4p session:
VARIABLE session_var VARCHAR2(30)

CALL join_strings{'Hello’'World’} INTO :session_var;

Céu 1¢nh CALL st dung mjt ménh dé INTO khi lam viée vé6i cdc ham
Iuu trit. Ban phan phdi ménh dé INTO khi lam viéc v6i cdc thd tue luu
trix.

Chon bién lién két tir table gid DUAL nhu sau:
SELECT :session_var FROM dual;
ban s& thdy
Hello World
Céc ham mang dén nhiéu sic manh cho cde nha phét trién co s¢ dit
ligu. Ching cé th€ goi duge trong cde cu 1énh SQL va khéi PL/SQL.
Cic thil tye
Céc thd tuc khong thé 1a céc todn hang phai. Ban ciing khéng thé sit
dung ching trong cdc cau 1énh SQL. Ban di chuy#n dir 1iéu vao va ra céc
thi tuc luu trit PL/SQL théng qua danh sdch tham s§ hinh thdc cla

ching. Nhu véi cdc ham luu triX, ban ciing ¢6 thé dinh nghia céc chuong
trinh khéi dinh danh cyc b9 trong phan khai bdo clia céc thd tuc.

Nguyén méu cho mét tha tye luu trit 1a:
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PROCEDURE procedure_name
[( parameter? [IN]IOUT] [NOCOPY] sql_datatype | pisgl_datatype
[, parameter? {IN]J[OUT] [NQGOPY] sqi_datatype | plsql_datatype
{, parameter(n+1) [IN][OUT] {NOCOPY] sqi datatype | pisql_datatype }]]]
[ AUTHID DEFINER | CURRENT_USER ] IS
declaration_statements
BEGIN
execution_statements
[EXCEPTION]

exception_handling_statements

END [procedure_name),
/

Ban c6 thé dinh nghia cdc thi tuc c6 ho#c khéng ¢é céc tham s& hinh

thic. Cdc tham s6 hinh thude trong céc thi tuc ¢é thé 1a cdc bién chuyén
theo gid tri (pass-by-value) hodic chuyén theo tham chi&u (pass-by-refer-
ence) trong nhitng thi tue luu trit. C4c bién chuyén theo tham chidu cé
cd hai ch& 8§ IN va OUT. Nhu trong trudng hgp clia cde ham, khi ban
khéng cung c4p mot ch& d9 tham s6, viée tao thd tuc gid dinh ban mudn
ché& d6 14 mot pass-by-value. Céc thi tuc khéng thé duge s dung lam céc
todn hang phai trong cdc phép gin PL/SQL cing khéng duge goi truc
ti€p ti nhitmg cau lénh SQL. Dong mé sau day thuc thi mot tha tuc luu
trit s dung ngit nghia chuyén theo tham chigu dé déng chudi trong céc
d&u ngodic vudng:

-- This is found in format_string.sql on the publisher’s web site.
CREATE OR REPLACE PROCEDURE format_string
{ string_in IN OUT VARCHAR2 ) 1S
BEGIN
string_in := ‘['l | string_in | 1']";
END;
/

Ban cing ¢6 thé st dung ciu 1énh CALL d€ goi va chuyén céc bign vao

va ra mt thi tuc. Nhu vi du ham truge d6, vi du nay s dung cdu lénh
CALL va bién lién két:

VARIABLE session_var VARCHAR2(30)
CALL join_strings(‘Hello’,' World’) INTO :session_var;
CALL format_string(:session_var);
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Cau lénh CAL ddu tién goi ham duge gi6i thiéu trude d6 va tap hop lai
bién :session var. Ban nén chi ¥ ring cdu 1lénh CALL thit hai khéng s
dung mét ménh dé INTO khi chuyén mét bién vao va ra mét tha tuc luu
trit. Piéu nay khdc v6i cdch né 1am viée véi cde ham huu trit.

Ban cling ¢6 thé si dung cau 1énh EXECUTE véi cdc thi tuc luu tri.
Dong sau day lam viéc chinh xdc¢ nhu cidu lénh CALL:

EXECUTE format_string (:session_var);

Khi ban chon bién lién két tit table gia DUAL
SELECT :session var FROM dual;

ban s8& thiy
[Hello World.]

Tri phi ban d& chay c4 hai miu, nghia 13 ban s& thy cdc ddu ngosic
kép:

[[Hello World.])

Céc thu tuc cho ban kha nang sit dung cde tham s8 hinh thitc chuyén
theo gid tri ho#ic chuyén theo tham chigu. Nhy ban s& th&y trong cdc
chuong 6 va 16, cdc thi tue luu trif cho ban trao d8i c4c gi4 tri véi nhitng
ing dung bén ngoai.

£4c packape

Cdc package (g6i) 1a xuong séng ciia nhiing chuong trinh luu tri trong
Oracle 11g. Ching hoat déng nhu cdc thu vién (library) va ching gém
cdc ham va thi tuc. Khong gidng nhu cdc ham va tha tue dée 14p, céc
package cho ban tao cdc ham qué tdi va thi tyc. Chuong 9 dé cap dén
nhitng tinh nang nay cla cdc package.

Céc package c6 mot thong s kj thuit duge xuit ban. Thong s6 k§
thudt trdnh nhitng gisi han ciia b§ phan tich ct phap (parser) bdi vi tat
cd ham va thi tue duge xudt bén. Xust ban gidng nhu tham chi&u v& phia
truge cho cdc ham va thid tuc cuc bd. Cde phan than package chda cdc chi

ti€t dn cda cde ham va cdc thd tuc thay vi chit ky duge dinh nghia cta
ching.

Cde phén than package phai phén dnh cdc chit ky ham va thi tuc
duge cung c&p trong cc thong s& package. C4c phdn thin package cling
c6 thé chifa cdc kiéu duge dinh nghia cuc bd, ham va thii tuc. Nhitng cdu
tric nay chi cé sdn bén trong phén than package. Ching mé phéng khai
ni¢m vé céc bién truy cép riéng (private) trong cdc ngén ngif 14p trinh
hién dai khdc nhu C++ va Java.
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Pham vi giao tac

Pham vi giao tdc (transaction scope) 14 mot chudi thuc thi - mét tién
trinh. Ban thiét 14p mét session khi ban két néi véi cd s& dit liéu Oracle
11g. Session cho ban xac 14p c4c bién méi trudng nhu SERVEROUTPUT
cho ban in ti nhitng chuong trinh PL/SQL. Nhiing gi ban lam trong suét
session chi nhin thdy duge cho d&n khi ban x4c nhédn thi hanh (commit)
cdng viée. Sau khi chic chdn thay d8i, nhing session khéc ¢6 thé thdy
nhimg thay di ma ban d4 thue hién.

Trong mdt session, ban ¢6 thé chay mét hoic nhiéu chuong trinh PL/
SQL. Ching thuc thi mgt edch néi ti€p hoic theo trinh tiu. Chuong trinh
dau tién c6 thé thay déi dif liéu ho#ic méi trudng trude khi chuong trinh
thd hai chay... Diéu nay ding bédi vi session 1a giao t4e chinh. T4t ca
hoat dong c6 thé phy thube vio tdt cd hoat déng truGe. Ban cé thé
commit céng viée, lam cho tit cd thay d8i tré nén vinh vién hoic phuc
héi trd lai (roll back) d€ loai bd céng viée, bdc b tét ca hodic mot s6 thay
dsi.

Séc manh d€ diéu khién session 1a biing ba lénh. Trugc day ching
duge goi 12 cdc 1énh ngdn ngit diéu khién giao tde (TCL). M6t s6 dit lidu
béy gi néi vé ching du6i dang c4c 1énh ngén ngif diéu khién dir lidu
(DCL). Sach nay st dyng DCL &€ tugng trung cho ba l1énh nay. Van dé 1a
¢ 1am ro rang nhém lénh nay tir Tcl cha Berkeley. Cdc 1énh 1a

B Cauiénh COMMIT. Commit 14t cd thay ddi DML dugc thyc hién t
dau session hodc k& tir cau Iénh ROLLBACK cudi cung.
B Caulénh SAVEPOINT,. Phan chia hai glal doan. Mét giai doan dugc

dinh nghia biing c4c giao tac gilta hai diém thai gian tusng déi. Mot
SAVEPQINT phan gidi hai thai ky.

B Caulénh ROLLBACK. Undo (phuyc hdi) tat ca thay d&i ti thdi diém
nay trd di d&n mot thai ky hodc SAVEPOINT duge dat tén hoic bay
gid dén dau mot session SQL*Plus.

Nhimng 1énh nay cho ban diéu khién diéu gi xay ra trong cdc thudng
trinh session va chuong trinh. D4u mot session vita 14 ddu cta mot thoi
ky viia 14 mdt cdu 1énh SAVEPOINT ngim dinh. Tuong tu, cudi mot
session 1a cufi mdt thoi ky va cau lénh COMMIT ngdm dinh.

Ban qudn 1y pham vi giao td4c nhu th& nao khéc nhau giita mét pham
vi giao tdc va nhiéu pham vi giao tdc. Ban taoc nhidu pham vi giao tédc khi
mot ham ho#c tha tue duge chi dinh 1a mét don vi chuong trinh luu trit
nic danh.

Pham vi giae tdc don

Mot van dé cdng viéc phé bién bao gdm bdo ddm pham vi trinh tu cGa
hai ho#ic nhiéu cau 1énh DML. Y ki&n 1a ching déu phai thanh cong hodc
thét bai. Thanh céng mot phdn khong phai 1a mdt tuy chon. Cde lénh
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DCL cho ban bdo ddm hanh vi cla cdc hoat ddng trinh ty trong mot
pham vi giao tdc don.

Chuong trinh sau day sif dung cd¢ 1énh DCL dé€ bdo dam cé hai cau
1énh INSERT thanh cong hay that bai:

-~ This is found in transaction_scope.sql on the publisher’s web site.
BEGIN
-- Set savepoint.
SAVEPOINT new_member,
-- First insert.
INSERT INTO member VALUES
( member_s1.nextval, 1005,'0921-71998','4444-3333-3333-4444', 1006
, 2, SYSDATE, 2, SYSDATE);
-- Second insert.
INSERT INTO contact VALUES
{ contact_s1.nextval, member_s1.currval + 1, 1003
,'Bodwin’,"Jordan’,”
, 2, SYSDATE, 2, SYSDATE),
-- Print success message and commit records.
dbms_output.put_tine('Both succeeded.’);
COMMIT;
EXCEPTION
WHEN others THEN
— Roll back to savepoint, and raise exception message.
ROLLBACK TO new_member;
dbms_output.put_line(SALERRM);
END;
!

Cau lénh INSERT thi hai that bai béi vi rang budc khod ngoai (for-
eign key) trén member_id trong table member khong duge ddp ing. Sy
that bai kich khdi mét ngoai 1& Oracle va dich chuyén sy diéu khién
sang khdi ngoai 18. Piéu ddu tién ma khdi ngoai 18 1am 1a phyc hoi tré
lai céu lénh SAVEPOINT ban diu duge x4c lap bdi chuong trinh khéi
nic danh.

Khidu phgm vl plao tdc

Mot sd van dé cong vide ddi hdi cde chudng trinh 1am viée doc lap.
Cée chuong trinh ddc 14p chay trong cdc pham vi giao tac riéng biét. Khi
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ban goi mét don vi chudng trinh nic danh, né chay trong mét pham vi
giao tdc khdc.

Ban cé thé sd dung c4c chuong trinh n#c danh véi chi 1énh tidn bién
dich AUTONOMOUS_TRANSACTION. Mat chi lénh tién bién dich la
mot PRAGMA va x4c ldp mot hanh vi riéng biét nhu pham vi giao tic
ddc 14p. Chi cde loai chuong trinh sau day c6 thé duge chi dinh 1A cde
thudng trinh nic danh:

® Cac khéi n3c danh cap cao nhit (khéng x&p 16ng)

M Cac thudng trinh con goi déc lap cuc bd - cac ham va thi tuc
m Cac phudng thiic cda kidu dai tugng SQL

m Cac trigger co sd dir liéu

Pham vi giao tdc bit dau duge goi 14 thudng trinh chinh. N6 goi mot
thudng trinh njc danh ma sau d6 sdn sinh ra pham vi giao tdc riéng cia
né. Mot that bai trong thudng trinh chinh sau khi goi mét chuong trinh
nic danh chi c6 th& phuc héi tré lai cdc thay d6i duge thuc hién trong
pham vi giao tdc chinh. Pham vi giao tdc niic danh cé thé thanh céng
hodc that bai doc 1ap véi thudng trinh chinh. Tuy nhién, thudng trinh
chinh ciing ¢6 thé that bai khi mét ngoai 1¢ duge dua ra trong mot giao
tac néc danh.

Chuong 5 trinh bay mét vi du vé loai hoat déng song song nay. Cau
1¢nh INSERT that bai do cdc hoat ddng trong trigger co s& dit lidu nic
danh. Khi sy kién (event) kich khéi trigger nic danh, né ghi né luc sang
mdt bang 16i (error table), commit viéc ghi va sau dé dua ra mét ngoai lé.
Ngoai 1¢ trigger khién cho cau lénh INSERT géc th&t bai.

Nhiéu chuong trinh pham vi giac t4c phdc tap. Ban nén bao dim

nhiing 1¢i ich 16n hon rii ro khi sit dung nhiéu gidi phdp pham vi giao
tac.

Cac trigger co s6 dii liéu

Cdc trigger cd ¢ dif ligu 1a nhimg chuong trinh luu trit chuyén dung
duge kich khdi bdi cdc event (su kién) trong co s dit liéu. Ching chay
gita khi ban thyc thi mgt 1énh va khi ban thyc hién hanh déng quin 1y
ca s§ dir lidu. Béi vi ching néim & giita, ban khéng thé st dung SQL Data
Control Language trong cédc trigger: SAVEPQINT, ROLLBACK, ho#c
COMMIT. Ban c6 thé dinh nghia nam loai trigger trong ho san phdm
Oracle Database 11g:

W Cdc trigger Data Definition Language (DDL). Nhiing trigger nay kich
khdi khi ban tao, thay ddi, di tén hodc loai bd cac déi tugng trong
mgt schema cd sd dif li¢u. Ching hitu dung d& giam sat cdc théi
quen 1ap trinh kém ching han nhu kbl cac chuong trinh tao (create)
va logi bd (drop) cac bang tam thdi thay vi s dung tap hgp Oracle
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trong bé nhé. Cac bang tam théi cé thé phan doan khéng gian dia
va theo thdi gian giam di hiéu suat cd sé du ligu.

W Cdc trigger Data Manipulation Language (DML) hodc cac trigger c8p
hang. Nhiing trigger nay kich khdi khi ban chén (insert), cap nhat
{update), hodac xoa (delete) dif liéu ra khdi mot bang. Ban ¢ thé sii
dung cdc loai trigger nay dé kiém toan (audit), ki€m tra, luu va thay
thé céac gia tri trude khi ching duge thay déi. Viéc danh s& ty déng
cac khoa chinh (primary) gia s& thudng dugce thuc hién biing cach
sU dung mot trigger DML,

M Céc trigger phiuc hgp. Nhiing trigger nay hanh dong nhu cac trigger
cau &nh vé trigger cdp hang khi ban chén, cap nhat hodc xoa dif
liéu ra khdi mdt bang. Nhitng trigger nay cho ban thu thap théng tin
tai b8n thai di€m: (a) trude cau I€nh kich khdi; (b) trude méi thay d8i
hang tif cAu Iénh kich khdi; (c) sau mdi thay ddi hang tU cau &nh
kich khdi; (d) sau cau I&nh kich khdi. Ban ¢6 thé s dung nhiing loai
trigger nay dé kiém toan, kiém tra, luu va thay thé cac gia tri trude
khi ching dugc thay ddi khi ban cén thyc hién hanh déng tai cdp
céu lénh va cdp event hang.

B Cdc trigger Instead of. Nhiing trigger nay cho phép ban ngung thj
hanh mét cau iénh DML va tai hudng dan cau lénh DML. Céc trigger
INSTEAD OF thudng duge sl dyng dé quan ly cach ban ghi sang
céc view v8n vd hidu hod viéc ghi tryc tiép bdi vi ching khdng phai
la cdc view c6 thé cap nhat. Cac trigger INSTEAD OF ap dung cac
qui tc kinh doanh va tryc ti€p chén, cap nhat hodc xoa cac hang
trong cac bang thich hgp lién quan dén cac view co thé cap nhat
nay.

W Cdc lrigger sy kién hé thGng hodc co s& dif liéu. Nhitng trigger nay
kich khdi khi mét hoat déng hé théng xay ra trong ¢o sd dif liéu nhu
cac trigger sy kién logon {dang nhap) va logoff (dang xudt) duge sur
dung trong chuong 13. Nhiing trigger nay cho phép theo ddi cac sy
kién hé théng va 4nh xa ching sang cac user.

Tat cd ndm loai trigger trén s& dugc dé cap trong chuong 10.
Tém tit

Chuong nay da xem lai nhitng diém cd bén cia Procedural Language

/ Structured Query Language (PL/SQL) va gidi thich cdch bit ddu véi
nhitng kj nang PL/SQL.
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CHUONG 3
Cic diém co bAN vE
NGON NGU

chuong 1. Chuong gidi thich cdc khéi tao cia ngén ngi va

C huong ndy dya vao phén thdo luan ciu trac PL/SQL trong

cdch dinh nghia va khai bdo cdc bién, mé t3 cdch gin céc gid

tri va cde bi€n va minh hoa cdc khéi niém kiéu dir lidu. Chuong duge chia
thanh cdc phin sau day:

Cac don vj ky ty va don vi til vyung
Céc céu tric khai

Céc kiéu bién

Cac kiéu dit liéu vo hudng

Cac d6i tugng i6n

Cac kidu dii ligu téng hgp

Cdc cursor tham chiéu hé théng
Pham vi bién

Cac dom vj ky ty va don vj tir vung

e ——— e — — — e — — —

Céc don vi tif vung 13 nhiing khéi tao c¢ ban trong céc ngﬁn ngt 14p
trinh. Chiing x4y dung cédc chuong trinh PL/SQL. Ban phit trién cdc don
vi tif vung bang cdch két hop cde ky tuf va symbol hgp 18. Cée don vi tir
vung cé thé 1a cdc dau tdch (dehmlter) dinh danh (1dent1ﬁer) true kién
(literal) ho#ic chd gidi (component). Cae dinh danh bao gém cde tit danh
riéng va tir khod cling nhu cdc tén thudng trinh con va tén bién.
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Céc déu tich

Céc dédu tach tU vung 13 cdc symbol hodc tap hop symbol. Chiang cé
thé cé chiic ning nhu 14 cde ddu tach ho#ic cung cdp nhimg chifc ning
khac trong cic ngdn ngit 1ap trinh. Nhimg chidc ning khéc cla cic ddu
tach ti vung 1a diéu khién cdc phép gan, két hop, ghép, so sénh, todn
hoc va cdu 1énh.

Vi du ph8 bi&n nhit v& mét ddu tach 1a diu tach chudi ky tu. Trong
PL/SQL, ban tdch cdc tryc kién chudi bing cdch s dung mot tip hgp
d4u phét (apostrophe) ho#ic cdc d4u trich din don. Bidng 3.1 trinh bay
diy du tdp hop dau tach va dua ra mdt sd vi du vé cdch s dung dau téch
trong ngdn ngit. Cde vi du bao gdm nhimg k¥ thuat va khéi niém tao ma
duge gidi thich chi ti€t hon trong phén sau cla sich nay.

Bang 3.1 C&c d4u tdch PL/SOL

Symbol Loai Mb ta

= Phép gan (Assignment) Todn t& g4n 12 médt dau hai chim
theo sau ngay 12 mdt dau bing. N6
14 todn ti gan duy nhat trong ngén
ngi. Ban gén mdt todn hang phai
vao mit todn hang trai nhu
a:=b+c

Diéu nay cong céc s8 trong céc bién
b va ¢ va sau d6 gén k&t qud vao
bién a. Phép cong x3y ra trudc phép
gén do thit tu uu tién cda todn td,
duge dé cap sau trong chuong nay.

: K&t hgp (Association) Chi bé4o bi&n cha ding trude mot tén
dinh hogp 18 va 4n dinh dinh danh
d6 14 bién cdp session. C4c bi&n cap
session con duge goi 1A cdc bién lién
k&t (bind variables). Ban s dung
SQL*Plus d€ dinh nghia mdt bién
cdp session. Chi cdc kidu di ligu
CHAR, CLOB, NCHAR, NCLOB,
NUMBER,NVARCHARZ2,
REFCURSOR va VARCHAR2 ¢6 sén
cho c4c bién session, Ban dinh nghia
mdt bién session bing cach sif dung
mét nguyén miu nhu:

VARIABLE variable_name
datatype_name
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& K&t hop

Piéu nay thyc thi nguyén miu béng
cach tao mot chudi chidu dai kha bign
cdp session: SQL > VARIABLE
my_string VARCHAR?Z (30)

Sau d6 ban gdn mdt gi4 tri bing cach
sif dung mot chuong trinh PL/SQL
khdi nic danh nhu:

BEGIN

:my_string := 'A string literal.";

END;

/

Sau d6 ban c6 thé truy van két qua
tir gia table:

SELEGT :my_string FROM dual;

Hod#c, ban c6 th& t4i st dung bién
trong mét chuong trinh khéi PL/SQL
khéc bdi vi bién dat duge mdt pham
vi cdp session. Mot chuong trinh
kh6i nic danh ti€p theo trong mot
script sau dé c¢6 thé in gi4 tri trong
bién session:

BEGIN
dbms_output.put_line(:my_string);
END;

/

Pay 12 mot cach linh hoat d€ trao
d8i cdc bién gita nhidu cdu lénh va
khéi PL/SQL trong mét file script.
Ban cling s dung chi bdo bién chd
lam mgt placeholder trong céc clu
lénh SQL déng. Chuong 11 gidi thich
ddy dd chi ti&t v& cach si dung céc
placeholder.

Chi bdo thay thé cho ban chuyén cédc
tham s that sy vao cdc chudng trinh
PL/SQL kh#&i néc danh. Ban khéng
bao gi¥ gdn cdc bién thay thé bén
trong cdc khéi khai bédo, béi vi cdc
161 gén khong dua ra mot 18i ma ban
c¢6 thé dén bdt trong khdi ngoai 1a.
Ban nén thuc hign cdc phép gédn bién
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=

K&t hgp

Ké&t hop

Két hop

thay thé& trong khéi thuc thi. Dong
sau diy minh hoa viée gdn mét bién
thay th& chudi vio mot bi&n cuc bd
trong khéi thuc thi:

a ;= '&string_in’;

Chi b4o thudc tinh cho ban lién k&t
mdt thude tinh cdt, hang hodc cur-
sor cda catalog ¢o sd di ligu. Ban
neo (anchor) mét kidu dif lidu bign
khi ban lidn k&t mat bign véi mot
d6i tugng catalog, nhu mét table hodc
cdt. Phén sau "Céc kiéu bién" trong
chuong kiém tra cdch neo cdc bign
sang cdc muc catalog cg sd di lidu
béng todn t& nay. Chuong 4 trinh
bay cdch tin dung cdc thude tinh
cursor. Chuong 9 dé cap cach sl dung
cde thude tinh %TYPE va
%RONTYPE.

Todn t két hgp 14 mét su két hgp
cia mdt ddu bing va mdt dau lén
hon. N6 duge st dung trong ham ky
higu tén va cdc lénh goi thi tuc.
Chuong 6 dé cap cdach s dung todn
tir k&t hop.

Component selector 1a mot ddu chdm
va n6 gén két cdc tham chiéu lai véi
nhau, vi du mét schema va mdt table,
mot pakage va mdt ham hodc mot
doi tugng va mdt phuong thite thanh
vién (member method). C4c compo-
nent selector ¢6 thé duge st dung d&
lién két céc cursor va thude tinh cur-
sor (cot). Sau day 1A mot s8 vi du
nguyén maéu:

schema_name.table_name
package_name.function_name
object_name.member_method_name
cursor_name.cursor_attribute

bject_name.nested_object_name.object _
attribute
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<>

Két hgp

Ghép

So sanh

So sanh

So sdnh

So sdnh

Nhitng vi du nay duge tham chigu
trong c4c chuong ti€p theo qua sudt
séch nay.

Chi béo truy cép tir xa cho ban truy
cdp mdt co s& dir lidu tir xa théng
qua cdc lién két co s& dir lisu.

Toén ti ghép duge hinh thanh bing
cach két hop hai dudng thing ding
vudng goéc. Ban sit dung né dé gin
két cde chudi lai v6i nhau nhu duge
minh hoa:

a = 'Glued'l I' 'l I'together. *;

Diu béing 14 todn tf so sd4nh. N6 kiém
tra d& tim sy biing nhau cia gi4 tri
va thuc hién viéc chuyén déi kiéu &
nai ¢6 thé mot cdch ngdm dinh. (Mot
bidu dd thé hign c4c chuyén ddi ngdm
dinh duge trinh bay trong phdn sau
"C4c kiéu bién" clia chuong nay).
Khong ¢6 todn ti¥ so sdnh dinh danh
béi vi PL/SQL 13 mdt ngdn ngit duge
dinh kiéu manh. C4c phép todn so
sdnh PL/SQL tudgng duong céc phép
so sdnh dinh danh bdi vi ban chi ¢6
thé so s4nh cdc gi4 tri thudng trinh
kiéu tuong tu.

Ky hiégu todn td phéi dinh 13 mjt
d&u tré, n6 ddi mot s6 U gid tri
duong sang gid tri Am va ngugc lai.
C6 ba todn ti so sanh khong bing,
tat cd cing thuc hign nhimg hanh
vi nhu nhau: Ban s& dung todn t
nao 13 tuy thudc vao nhu cdu cha
cbng ty ban.

Todn td 1én hon 14 mét todn td so
sdnh khong bing. Né so sanh toin

hang trdi ¢é l6n hon todn phdi
khong.
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<

So sanh

So sanh

So sdnh

D4au tach (delimiter)

D&u téch

DAu tach

Todn tir nhé hon 14 mét toan tid so
sdnh khong bing. N6 so sanh todn

‘hang trdi ¢é nho hon todn hang

phai khong.

Pay ciing 1a mjt todn td so sanh
khéng biing. N6 so sdnh to4an hang
trdi lon hon hay bing to4n hang
phai.

P&y ciing 1a mét todn td so sanh
khéng biing. N6 so sadnh todn hang
trdi nhé hon hay bang toan hang
phai.

Ddu tdch chudi ky ty 1a mét dau
ngodc don. Né cho ban dinh nghia
mot gid tri tryc kién chubi. Ban c¢6
thé gan mot tryc kidn chudi vao mat
bién bing

a: ="A string literal.’

Diéu nay tao mdt truc kién chudi tit
tdp hop ky tu giita cde dau tdch chubi
k¥ tu va gdn né vao bién a.

D4u tdch biéu thic hodc danh sdch
md 14 mt ddu ngodc don md. Ban
c6 th& dat mot danh sach céc true
kién s8¢ hodc chudi tdch nhau bing
ddu phéy ho#ic cdc dinh danh bén
trong mét tdp hgp ddu ngodic don.
Ban sit dung cdc ddu ngoac don dé
bao boc¢ cdc tham s& hinh thite va
tham 86 th4t su sang cdc thuing
trinh con ho#c dé tao cdc danh sdch
cho céc phép lugng gid so sanh. Ban
cling ¢6 thé& ghi de thd tu uu tién
bang cdch dit cdc phép todn trong
céc ddu ngodc don. Viée d4at cac phép
todn trong cdc dau ngo#c don cho
ban ghi dé thd ty uu tién tu nhién
trong ngdén ngi.

D4u tdch biéu thitc hodc danh sich
déng 14 mot ddu ngodc don déng.
Xem muc d4u tdch bidu thde hoac
danh sdch md& dé biét thém théng
tin.
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<<

>>

‘f*

*

D4u tdach

Déau tach

D4u tach

Dau tach

Dau tach

D&u tach

Dau tach muc 1a mdt dau phdy va
tdch cac muc trong cac danh sdch.

Guillemet md (mdt tir tiéng Phép
phét 4m 14 gee mey) 13 ddu tdch md
cho cdc nhan trong PL/SQL. Cdce
nhén (label) 12 bat k¥ dinh danh hop
1& trong ngdén ngl 14p trinh. Ngusi
lap trinh Perl va PHP nén biét
nhitng nhén nay khéng lam viéc nhu
c4c thé tai lidu HERE. Chuong 4 thédo
luidn cac nhéan.

Guillemet déng la ddu tdch déng cho
cdc nhin trong PL/SQL.

Hai ddu gach gén ké 1a mot todn ti¥
chd gidi don. Moi thif ndim bén phai
chi gidi don duge xem la text va
khéng duge phén tich ci phdp nhu
12 mét phén cda chudng trinh PL/
SQL. Mat vi du vé chi gidi mot dong
la:

--This is a single ting comment

Day 1a déu tach cha gidi nhidu dong
md. N6 ra lénh bj phan tich cii phép
(parser) cho d&n ddu tdach chu gidi
nhiéu dong déng dudi dang text. Mot
vi du v& chd gidi nhidu dong 1a:

/™ This is line one.

This is line two.*/

Cé nhiéu goi § v8 cach s dung céc
chi gidi (comment). Ban nén chon
mt cach phit hgp véi nhitng muc dich
clia t8 chife va trung thanh véi né.

DPéy 14 ddu tdch chid gidi nhiéu dong
déng. N6 cho bd phén tich cd phép
biét ring chii gidi text hoan tait va
moi thd sau né nén duge phén tich
cd phép nhu 12 mdt phén cta don vi
chuong trinh. Xem muc chu gidi

nhiéu dong md d€ bist tham théng
tin.
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n

D4u tdch

D4u tdch dinh danh duge trich d4n
12 mot ddu ngode kép. Né cho ban
truy cap céc table duge tao biing cdch
nhay kiéu chi tit catalog co s& dir
lidu. Piéu nay duge bit bude khi ban
da tao cdc d61 tugng catalog co sé di
liéu bang cdch nhay kifu ch@. Ban
¢6 thé 1am didu nay tir Organizer
10g trd lén.

Vi du, ban tao mét table hodc cot
nhay kiéu chit bing cdch s dung
cdc déu tdch dinh danh duoc trich
dén:

CREATE TABLE “Demo”

{“Demo_ID" NUMBER

, demo_value VARCHAR2(10));

Ban chén mdt hang bing cach si
dung cid phdp tdch bing diu trich
dan sau day:

INSERT INTO "Demol” VALUES

(1,'One Line ONLY.");

Nhu ca phdp SQL, PL/SQL ddi héi
ban st dung d4u tdch dinh danh duge

trich dan d€ tim d8i tugng catalog
¢ 58 dir lidu nhu

BEGIN

FOR i IN (SELECT “Demo_ID”,
demo_value

FROM “Demo”) LOOP
dbms_output.put_line(i.”Demo_ID"):
dbms_output. put_line(i.demo_value);
END LOOP;

END;

/

Ngoai dinh danh trich d4n trong céc
céu lénh SQL nhing, ban phai tham
chigu bat ky tén cdt bing cdch sl
dung cG phdp tdch bing ddu trich
dén. Diéu nay duge thuc hién trong
dong két qua ddu tidn noi index vong
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3

Todn hoc

Phép todn

Toan hoe

1ap (i) theo sau 1&4 component selec-
tor () v& mot dinh danh tdch nhau
bang déu trich dn ("Demo ID"). Ban
nén chi ¥ khong bt bude cdc dau
trich dan dé& truy cép cét khéng nhay
kidu chif. N&u ban quén dit mot tén
(dinh danh) c6t nhay kiéu chif trong
d4u ngofc, chuong trinh trd v& mét
161 PLS-00302 néi ring dinh danh
khong duge khai bdo.

Ban ciing c6 thé sit dung ddu tach
dinh danh dugc trich din dé tao céc
dinh danh c¢6 bao géom cdc ky hidu
danh riéng nhu mét dinh danh "X +
Y".

Todn t1 cong cho ban ¢dng cdc todn
hang trdi va phai va tra vé mot két
qua.

Toan t1 chia cho ban chia todan hang
trdi cho todan hang phai va tra vé
mdt két qud.

Todn tif s§ mii nidng todn hang trai
l&n thanh luy thita duge 4n dinh bing
mt todn hang phdi. Todn tir dat duge
thif tu uu tidn cao nhét cho cdc todn
t trong ngdn ngit. Vi didu d6, mot
$& mi phén s8 phai duge dat trong
cdc ddu ngodc don (con duge goi la
cde ddu tdch biu thic hoic danh
sdch) dé chi dinh th tu phép toan.
Né&u khdng ¢6 cde ddu ngodic don,
todan hang trdi dugc nang 1én thanh
luy thita cla t s6 va két qua duge
chia cho mau s8 clia mét s8 mii phan.
Ban ning 3 1én thanh luy thia 3 va
gén k&t qua 27 vao mdt bidn a bing
céch sit dung cu phdp sau day:

a: = 3%*3;

Ban nang 8 12n thanh luy thita phin
560 1/8 va gan két qui 2 vao bién a
bing c4ach s dung ca phdp sau day:
a = B(1/3);
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Céc ddu ngodc don b3o ddm phép
chia x4y ra trudc tién. C4c phép toan
s6 mii duge quyén wu tién trén céc

" phép todn khdc ma khéng cn dén
nhém ngoic don.

* Todn hoc Todn ti nhén cho ban nhan todn
hang tréi véi todn hang phai va tra
vé mot két qua.

- Todn hoc Phép todn trir cho ban 14y todn hang
trai trit cho todn hang phdi va tra
vé mit két qua.

; CAu lénh Diu két thic cau Iénh 1a mot ddu
chdm phdy, ban phéi déng bit ky
cdu 1énh hosc don vi khéi bing ddu
k&t thic ciu 1énh.

Cac dinh danh (identifier) 1a céc tit. Ching ¢6 thé 1a cdc tir danh
riéng, cdc dinh danh &n dinh sin trich din, bién do nguvi ding dinh
nghia, thudng trinh con hotc céc kidu do ngudi ding dinh nghia.

Cdc ut danh riéng va tiy khod _

Ca cdce tif danh riéng va tit khod 1a cde don vi tir vung cung cAp nhimg
cong cu co ban d€ si dung cdc chuong trinh. Vi duy, ban s& dung tir danh
riéng NOT lam phép phi dinh trong c4c phép ton so sénh va NULL dé
tugng trung cho gid tri réng hodic cdu lénh. Ban khong thé s dung

nhimg tif nay khi dinh nghia cdc chuong trinh va ki€u dif lidu riéng cta
ban.

Cdc dinh danh dinh nghia sin

Oracle 11g cung cdp mot géi (package) STANDARD va né cho phép
truy cap toan bj dén package nay théng qua mét cép phdt céng cong
(public grant). G6i STANDARD dinh nghia cdc ham cai sin. N cling
chifa c4c ki€u dinh nghia cho céc kidu dif li¢u chudn va cde 15i.

Ban nén cln than khéng ghi d& bat ky dinh danh dinh nghia sin
bang cdch tao cde dinh danh do ngusi dung dinh nghia ¢6 cdc tén giéng
nhau. Diéu nay xdy ra bt ¢ lic nao ban dinh nghia mdt bién vén sao
chép mot thanh phén tir géi STANDARD tudng ty nhu ban c6 thé dinh
nghia mét bién trong mét khdi PL/SQL xép léng vén ghi dé tén bién
khéi chda. .
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Cdc dinh danh trich din

Oracle 11g cho ban khi nang s dung cdc d&u tdch dinh danh trich
din (quoted identifier) d& x4y dung cdc dinh danh ma khéng duge phép
bing cach khéc do viée tai st dung k¥ hidu. Cdc dinh danh trich dan cé
thé bao gdm bét ky cdc ky tu c¢6 thé in ké cd cdc khodng tréng. Tuy
nhidn, ban khong thé nhing cdc déu ngodc kép bén trong cdc dinh danh.
T4t 4 t0i da clia mdt dinh danh trich din 1a 30 k¥ tu.

Ban ciing c6 thé st dung cdc dinh danh trich dan d€ tdn dung cdc tir
danh riéng va ti khod. Piéu nay dugc phép, nhung bi ngin cédn quyét
liét béi Oracle. Vi dy, chueng trinh sau diy tac mét dinh danh trich dan
"End” vén 1a tif danh riéng khéng nhay kiéu chit:

DECLARE
“End” NUMBER := 1;
BEGIN
dbms_output.put_line('A quoted identifier End 'l I"End”l I']");
END;
/

Lén nita, diéu nay cé thé nhung ban nén trédnh né.

Cdc bién do nguvi diing dinh nghia, cdc thuong trinh con va kiéu dit
ligu

Ban tao cdc dinh danh khi dinh nghia cdc thanh phén chuong trinh.
C4c kiéu dit lidu do ngudi ding dinh nghia c6 thé duge dinh nghia trong
SQL duéi dang cdce kidu dit lidu cdp schema (trong cdc khai PL/SQL).
Cédc dinh dang do ngudi dung dinh nghia phadi it hon 30 ky tu va bét ddu
véi méu ty; ching c6 thé bao gém $, # hodc _. Ching khéng thé chia ddu
chdm cAu, cdc khodng tréng hodc diu noi.

Céc dinh danh khéi n#ic danh chi ¢6 thé truy cdp bén trong mdt khdi
ho#c khéi x&p 16ng. Khi ban dinh nghia cdc dinh danh trong cdc ham va
tha tue, tuong tu ching chi truy cdp két hop bén trong cdc khéi duge dat
tén. Cdc thong s6 package cho ban dinh nghia cdc kidu dif lidu c4p
package c6 sdn trong schema. Chung ciing ¢é s&n trong cdc schema khéc
khi ban c¢dp phdt cdc dic quyén thye thi trén ching cho schema khéc.
Ban tham chiéu ching bing cich st dung component selector dé két néi

package va cdc tén kiéu dit lidu. Chuong 9 thdo ludn cdc package PL/
SQL.

C4c tryc kién

Mt truc kién (literal) 12 mot k¥ tu, chudi hodc gia tri Boolean tutng
minh. Céc gid tri truc kign khong duge tugng trung béi cdc dinh danh,
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Céc truc kidn chudi ciing ¢6 thé tugng trung cho cdc truc kién ngay
thang hoéc thi gian.
Cdc truc kién ky tu

Cac trye kién ky tu duge dinh nghia bing cach dit bat ki ky tu trong
mdt tdp hgp ddu phét (apostrophe). Cac gia tri truc kién nhay kidu chir
trong khi ngon ngit 14p trinh thi khong nhay kiéu chir. Pidu nay phan
d4nh hanh vi cda SQL va dir lidu duge luu trit trong co sd dir lidu dudi
dang dif liéu ky tu hozc chubi (kiéu dir liéu VARCHAR2 1 kiéu thudng
duge s dung nhiéu nhat).

Ban gan mét tryc kién ky tu vio mdt bién si dung ct phédp sau day:

a:.='a;

Cdc tryc ki¢n chudi

Céac tryc kién chudi duge dinh nghia nhu cdc truc kién ky tu s dung
cdc déu ngoéc don. Céc truc kién chubi c¢6 thé chida bat ki s6 ky tu 1én
dén gid tri t6i da cho kiéu dir liu. Ban thudng si dung kidu dir lieu
VARCHAR2 ho#éc mét trong cdc kiéu con (subtype) cda né.

Ban gdn mjt tryc kién chudi vao mét bién bing céch s& dung cd phép
sau day:

= 'some string’;

Ban ciing c6 th€ gdn mat truc kién ¢6 cdc d&u ngodc kép bén trong né
biing cich sif dung cd phédp sau day:

= 'some “quoted” string’;

Céc dau ngodic kép duge xem 13 edc ky ty binh thudng khi duge nhing
trong céc ddu ngoice don.

Céc truc kign o6

Céc truc kign s duge dinh nghia nhu cdc s6 trong hau hét cdc ngbn

ngit 14p trinh. Viée gén tryc kién s§ chung bing céch si dung ci phdp
sau day:

a :=2525;
Ban c¢6 khd nang gdn mét s6 16n véi i phdp 8 mii sau day:
n := 2525E8; — This assigns 252,500,000,000 to the variable.

Ban cé thé cd gédng gdn mot s8 bén ngodi day cla mot kiéu dit lidu.

ngoa.l 18 tran s8 hodc tran du6i s§ duge dua ra khi s& nim bén ngodi day
cia kiéu dif liéu.



72 Chuong 3: Cac di€m co ban vé ngbdn ngit

Ban ciing ¢ thé gdn mét float hoic mot double bing cach sit dung cd
phép tuong ng:

d := 2.0d, — This assigns a double of 2.

f := 2,0f; — This assigns a float of 2

Gac tryc hién Boolean

Cdc tryc kign Boolean ¢6 thé 12 TRUE, FALSE, hodec NULL. Trang
thédi ba gid tri nay cla cdc bi&n Boolean 1am chuong trinh xir 1y khéng
dtng mdt didu khién not true hodc not false bét cif lic nio bién 13
NULL. Chuong 4 dé cap cdch quan 13 cde cau lénh c6 diéu kién dé béo vé
cdc két qui du tinh.

Ban c¢é thé thyc hién bat ki phép gan sau day vao mot bién BOOL-
EAN duge khai bdo truge doé:

b := TRUE; -- This assigns a true state.
b := FALSE; -- This assigns a false state.
b := NULL; -~ This assigns a null or default state.

Tha thuat

Ban nén gdn mét gi& trj ban diu TRUE hoic FALSE vao tat c3 bién Boolean,
nghia |3 ludn dinh nghia trang thai ban diu cda ching mét cach tuGng minh.
Ban ciing nén xem xét cdc cft Boolean dudi dang khong rang bugc rong.

Cdc triic ki¢én ngay thdang va thoi gian

Céc trye kién ngay thdng ¢6 mét sy chuyén déi ngdm dinh tur truc
kién chuéi 4nh xa sang mit na dinh dang (format mask). Cdc mit na
dinh dang m#c dinh cho cdc ngay thang 1a DD-MON-RR hoic DD-MON-
YYYY. DD tugng trung cho mot ngay hai chit s&, MON tugng trung cho
mét thang ba ky tu, RR tugng trung cho mdt niim tuong d6i hai chif s6 va
YYYY tugng trung cho mét n&m tuyét d6i bén chir s8. C4c nam tuong d6i
duge tinh biing cdch dém 50 nim tién hode li tir &dng hd hé théng hién
hanh. Ban gén mt ngay thdng tuong d6i hode tuyét d&i nhu sau vao cde
bign ki€u dit liéu DATE dugc khai b4o trude dé:

relative_date := '01-JUN-07'; — This assigns 01-JUN-2007.

absolute_date := '01-JUN-1907'; — This assigns 01-JUN-1907.

Viée gan ngdm dinh th4t bai khi ban thi nhitng mat na dinh dang
khac nhu MON-DD-YYYY. Ban ¢6 thé gdn cdc truc kién ngay thang mot
cach tudng minh bang cédch st dung ham TO_DATE( ) hoic CAST () chi



Chuong 3: C4ac diém co ban vé& ngdn ngit 73

ham TO_DATE ( ) ddc quyén clia Oracle cho ban d4p dung mét mit na
dinh dang ngoai trif mit na dinh dang méc dinh. Céc loai cd phép cho
ham TO_DATE () la:

date_1 := TO_DATE({'01-JUN-07"); — f}etault format mask.

date_2 ;= TO_DATE('JUN-01-07','MON-DD-YY"); — Override format mask,

Ham CAST ( ) c6 thé st dung mdt trong hai mit na dinh dang mic
dinh duge thdo ludn trude 46 nhu sau:

date_1 := CAST{'01-JUN-O7" AS DATE); — Relative format mask.

date_2 := CAST{'01-JUN-2007" AS DATE); — Absclute format mask.

Ban ¢6 thé st dung ham TO_CHAR (date_variable MON-DD-YYYY")
dé xem ngay thing x4dc dinh ddy di. Nhitng hanh vi nay trong PL/SQL
phan anh nhiing hanh vi trong Oracle SQL.

Cic chi piai
Ban c6 thé nhép céc chd gidi (comments) mét dong hosic nhiéu dong
trong PL/SQL. Ban st dung cdc dau gach dé nhap cdc chi gidi mot dong

va cdc ddu tdch /* va */ &€ nhap mdt cha gidi nhidu dong. Mét cha gidi
mdt dong la

This is a single-line comment.
Mt chid gidi nhidu dong 1a
/* This is a multiple-line comment.

Style and indentation should follow your company standards. */

Céc chi gidi hoach dinh thi don gidn, nhung ban ¢6 thé giy ra cdc 16i
khi chd gidi ma dé€ test hodic gd rdi (debug) cdc chuong trinh. V&n dé 16n
nhét xdy ra khi ban chi gidi tdt cd cdu lénh thue thi tir mt khéi ma.
Diéu nay s& dua ra céc 18i phan tich ci phap khéc nhau béi vi moi khéi
mé phai c¢6 t3i thi€u mjt cdu lénh nhu duge thie luin trong phén ti&p
theo "Cdc cdu tric khol". Van dé khac thudng xdy ra véi cdc cha gidi mot
dong ndy sinh do dit ching trude mot ddu két thic cau lanh (mdt ddu
chdm phdy) hodc mot tir khod khéi két thic. Pidu nay ciing dua ra mét
161 phan tich ci phdp khi ban ¢§ chay ho#c bién dich don vi chuong
trinh.
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Cac cau tric khoi

PL/SQL la mdt ngdn ngit 14p trinh két khéi. Céc didu kién chuong
trinh c6 thé 1a cdc khdi duge dit tén.hodc khong duge dat tén. Céc khoi
khong dugc dit tén duge goi 1a cdc khéi ndc danh va du’(Jc ghi nhan nhu
vay qua sudt sach. Ki€u viét ma PL/SQL kh4c véi c4c ngdn ngit 1ap trinh
C, C++ va Java. Vi du, cdc ddu ngodc cong khong phan céch cic khdi
trong PL/SQL.

Céc chuong trinh khéi nac danh hiéu qud trong mét s tinh hudng.
Ban thudng st dung cdc khdi nic danh khi xay dung cdc script d€ seed
dir liéu hoéc thuc hién cdc hoat dong xi Iy mjt 1an duy nhat. Ching ciing
h1eu qué néu ban muén xép 16ng (nest) hoat déng trong phan thuc thi
cia mot khoi PL/SQL khéc. C4u tric khéi nic danh co ban phai chia
mdt phén thye thi. Ban ciing ¢6 thé d4t mot phan khai béo tuy chon va
phan ngoai 1& trong céc khdi ndc danh. Hinh 3.1 minh hoa cé4c nguyén
méu khéi nic danh va khéi duge dat tén.

Khai khai bdo cho ban khai bdo cdc kidu dit liéu, cdu tric va bién.
Khai bdo mgt bién nghia 1a ban cho né mét tén va kiéu dit liéu. Ban cling
c6 thé dinh nghia mét bién béng cach cho né mot tén, mot kiéu dir liu
va mot gia tri. Ban vita khai bdo vita gdn mét gid tri khi dinh nghia mét
bién. Hinh 8.2 minh hoa mét kh4i niém ve viéc gdn mot gid tri don vao
mdt bié€n. Cdc bién v6 huéng chita chi méi 14n mot thd.

[HEADER]

Hinh 3.1 C4u tric khdi PL/SQL

T

i

Gi4 tri

Hinh 3.2 Gédn bién vd huéng
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Ban dinh nghia mot bién bing c4ch khai bdo bién (cung cdp mét tén
bién va mot kiu dix liéu) va khéi tao né bang cach gan mot gia tri nhu

mdt truc kién ngay thang, chudi hoic sé. Nguyen mau dinh nghia chung
l1a

variable_name datatype_name := literal_value;

Mot s6 loai ddi tugng khong thé duge khai béo 1a cdc bién ¢6 pham vi
cuc bd va phai duge khai bdo duéi dang cdc kiéu trong catalog co sé di
liéu nhu duge thdo luin trong chuong 14. C4c céu tric (Structure) 1a céc
bién phic hgp nhu cédc tap hgp (collection), cdu tric record hodc céde
cursor tham chiéu hé théng. Céc cdu tric ciing c6 thé 1a cdc ham dugc
dat tén cuc bd, cdc thua tuc hodc cursor.

Céc cursor hoat dong nhu cdc ham nhé. Cée cursor ¢6 cdc tén, chit ky
(signature) va mot kiéu trd vé. Chit ky 1a danh séch cdc tham s§ hinh
thie duge chdp nhén bdi cursor. Céc cot két qua tir mot query hodc cau
lénh SELECT tao mdt c4u tric cursor duéi dang kiéu tra vé.

Céc bién t6ng hgp nhu cdc bién vé huéng tuan theo cdc qui tic dinh
nghia tuong tu. Su khédc biét 14 ban gdn mot gid tri vao mot bién. Hinh
3.3 minh hoa ¥ tudng tap hop lai mot mé’mg gi4 tri biing cdch tii mot tap
hgp gia tri tuong tu. Cdc phép gén téng hgp hoi phic tap hon nguyén
méu chung cho cac bién vd hudng, duge thdo luin trong phan sau "Céc
kiéu dif liéu tdng hgp" ca chuong nay.

Mot s6 bién téng hgp la nhiing cdu tric chita nhiing thl’r khdc nhau
nhu phéan tif cia mt tip address book (s8 dia chi). Mgt cdu tric giéng
nhu' mot hang trong mét bang co s§ dif liéu. Hinh 3.4 minh hoa y tuéng
vé viée tap hop lai mdt cdu tric - mot t4p hdp céc bién khdc nhau.

Giati3 |

Hinh 3.4 Gdn bién tdng hgp: céc cau tric
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Ban st dyng ti danh riéng DECLARE dé€ bdt dau mdt khai khai béo
va tir danh riéng BEGIN d€ két thuc m6t khéi nic danh, Header cia céc
khdi duge dit tén bt ddu khai khai bdo cho cdc don vi 14p trinh luu trit.
Nhu cdc chuong trinh khéi ndc danh, tit danh riéng BEGIN két thic
phén khai bdo cho c4c khéi duge dat tén. Khoi khai béo 12 noi ban khai
béo va khdi tao cdc bign; né 6 thé bao gbm cac khéi dugc dit tén cuc bd.

Khéi thyc thi cho ban x( 1y dit liéu. Khéi thue thi c¢6 thé chita cc phép
gén bién, phép so sanh, phép todn diéu kién va phép lap lai. Khéi thye
thi eling 14 noi ban truy cdp cac cursor va ¢de don vi chuong trinh dugc
dét tén khdc. Cac ham, tha tuc, va mot so loai d6i tugng 13 cde don vi
chuong trinh duge dat tén. Ban ciing ¢6é thé xép long cdc chuong trinh
khdi nic danh bén trong khéi thuc thi. BEGIN bit dau khéi thyc thi va
EXCEPTION ho#c END két thie né. Dau chdm phdy ké&t thic khéi.

BEGIN
NULL,;

END;

/

Khgi nay khong thyc thi gi ¢4 ngoai trif cho phép giai doan bién dich
hoin t4t ma khéng gép i nao cd. Viéc bién dich trong bt ky ngén ngir
déu bao gdm sy phén tich cd phap. N&u thiu mdt cau 1énh trong khéi s&
dua ra mot 16i phan tich ¢4 phap nhu duge dé cap trong chudng 5. Ban
nén chi ¥ ddu gach chéo tién (/) didu phéi chuong trinh PL/SQL d€ thuc
thi.

Khai xt Iy ngoai 1& cho ban quén 1y c4c ngoai 1&. Ban vAn ¢6 thé vira
dén bit vita quan ly ching & dé. Khsi ngoai 1¢ cho phép xi7 1y luan phién
va trong nhiéu trudng hgp hanh dong nhu sy két hgp mot khdi catch va
mdt khéi finally trong ngon ngit 14p trinh Java. Tit danh riéng EXCEP-
TION bdt ddu phan va tir danh riéng END két thic né.

Thi thuat

Ban c6 cing m{t qui tdc doi héi t6i thi€u mét cau 1¢nh cho bat ky khéi trong
mgt khéi ciu 1énh 6 diéu kign (nhue mdt cdu Ignh IF) va cho cic vong lap.

Céc chuong trinh khai duge dat tén c¢6 mot cdu tric khéi hoi khée béi
vi chung duge luu trif trong ¢ s¢ dit lidu. Ching ciing ¢6 mdt phan khai
bdo dugc goi 1a header. Tén, chit ky va bat ky kidu tra vé cta cde khdi
PL/SQL dugc d&t tén duge dinh nghia bdi header. Ving gitta header va
cdc khdi thyc thi hanh dong nhu khdi khai bdo cho mét khdi duge dit
tén. Qui tdc nay ciing tuong ty ddi véi cac phédn than kidu 61 tugng dugc
dé cap trong chuong 14.



Chuong 3: Cac diém co ban vé ngdn ngi 77

Dong ma sau ddy minh hoa mét nguyén miu ham khéi duge dat tén:
FUNCTION tunction_name
[( paramster? [INJ[OUT] [NOCOPY] sql_data_type | plsql_data_type
, parameter2 [IN}JOUT] [NOCOPY] sqf data_type | plsqi_data_type
. parameter(n+1) [IN][OUT} [NOCOPY] sql_data_type | p/sql_data_type )]
RETURN [ sql_data_type | pisql_data_type }
[ AUTHID {DEFINER 1 CURRENT_USER}]
[ DETERMINISTIC | PARALLEL_ENABLED ]
{ PIPELINED ]
{ RESULT_CACHE [RELIES ON table_name]] IS
declaration_statements
BEGIN
execution_statements
[EXCEPTION]
exception_handling_statements
END;
/

Chuong 6 thdo luidn cdc ham chi phdi cde qui tdc. Cdc ham ¢6 thé
hanh déng dudi dang cdc thudng trinh con chuyén theo gi4 tri hoic
chuyén theo tham chidu. Nhiing thudng trinh con chuyén theo gia tri
dinh nghia cdc tham s& hinh thidc si dung chi ché d6 IN. Didu nay ¢6
nghia bi&€n dugc chuyén vao khéng thé thay déi trong qua trinh thye thi
thung trinh con. Céc thudng trinh con chuyén theo tham chidu dinh
nghia cdc tham s6 hinh thde sit dung cdc ché d§ chi IN va OUT, hoic
OUT.

Oracle ti€p tuc chuyén cdc ban sao cia cdc bién thay vi tham chigu
dén cdc bi€n tri¥ phi ban chi dinh mét goi § NOCOPY. Oracle thuc thi
cdc hanh vi chuyén theo tham chigu bﬁng céch nay dé bao ddm tinh toan
ven cla cdc bién cia ch& do IN OUT. M6 hinh nay bio ddm cdc bign
khéng thay d6i trir phi mdt 1énh goi chuong trinh con hoan t4t thanh
c¢dng. Ban c6 thé ghi d2 hanh vi mac dinh nay biing cdch s& dung mét
NOCOPY.

Oracle dé nghi khéng st dung gm y NOCOPY bdi vi viée st dung né

¢6 thé din dén viéc thay déi mQt phén céc gi tri tham sd thuc sy. Cuéi

cing co sé dif liéu duy trl quyén hanh djng trén hodc bd qua gdgi ¥
NOCOPY.

Céc ham c6 thé truy v&n dir lidu bing cdch st dung cdc cdu 1énh
SELECT va c6 thé thuc thi cdc cau lénh DML, ching han nhu INSERT,



78 Chudng 3: Céc diém co ban vé ngén ngil

UPDATE, ho#ic DELETE. T4t ¢4 quy tdc khde 4p dung vio cdc ham luu
trit giéng nhu cde quy téc dp dung vao cdc khdi nic danh. Cdc ham dinh
nghia cdc tham s6 hinh thdc hozc cde kiéu tra vé si dung céc kiéu PL/
SQL khdng thé dude goi tir dong 1énh SQL. Tuy nhién, ban ¢é thé goi cac
ham s dung céc kidu dif liéu SQL tir dong 1énh SQL.

Gid tri mic dinh ALLTHID 14 DEFINER, cung c4p nhimmg gi duge goi
14 cde quyén dinh nghia. Cde quyén dinh nghia nghia 14 bat ky ngudi
nao cé cde dic quyén thue thi chuong trinh luu trir c6 th€ chay né véi cac
dic quyén giéng nhu tai khodn ngudi dung da dinh nghia né. Lua chon
CURRENT_USER cho nhitng ngudi ¢6 cdc diic quyén thue thi goi chuong
trinh luu trif va chay né trén chi di liéu user/schema cia minh. Day dugce
goi 12 cdc quyén goi ra v né md ti tién trinh goi méot chuong trinh
ngudn chung trén c4c tai khoan va dit lidu rigng 8.

Ban nén tréanh sit dung ménh dé DETERMINISTIC khi cdc ham phu
thude vao céc trang théi cla cdc bién c4p session. C4c ménh dé DETER-
MINISTIC thich hgp nhét cho cdc index dura vao ham va céc view duge
cu thé ho4.

Ménh dé PARALLEL_ENABLE nén dugc bat cho cdc ham ma ban dy
dinh goi tif cac cdu 1énh SQL vén sif dung cic tinh ning truy vén song
song. Ban nén xem k¥ ménh dé nay cho nhiing céng dung luu trif di lidu.

Ménh dé PIPELINED ning cao hiéu suat khi cic ham trd vé tip hop
(collection) nhu cdc table x8p long hoiec VARRAY. Ban ciing s& nhén
thdy nhiing cdi thién hiéu suat khi tré vé cdc cursor tham chidu hé
théng bing cdch s dung ménh dé PIPELINED.

Ménh dé RESULT_CACHE chi dinh mét ham duge luu trir chi mét
14n trong SGA va c6 sfn qua céc session. N6 mdi trong Oracle 11g

Database. Cdc ham session chéo chi lam viée v6i cdc tham sé hinh thiic
ché d6 IN.

Dong méa sau ddy minh hoa mét nguyén miu thd tuc khéi duge dat
tén:

PROCEDURE procedure_name
[( parameter? [IN][OUT] [NOCOPY] sqi_datatype | plsqi_datatype
. parameter2 [IN)[OUT] [NOCOPY] sqi_datatype | plsqgl_datatype
, parameler(n+1) [IN][OUT] [NOCOPY] sql_datatype | pisqi_datatype )]
{ AUTHID {DEFINER | CURRENT_USER]] IS
declaration_statements
BEGIN
execulion_statements
[EXCEPTION]
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exception_handling_statements
END;
!

Cac ki€u bién

PL/SQL hd trg hai dit liéu kiéu bién chinh: bién vé hudng va bién
tdng hgp. Céc bign vd hudng (scalar variable) chita chi mét thd nhu mét
ky tu, ngay thang, ho#ic sd. Kh(:‘mg c6 nhidu sy khdc bist trong cdce tix
nhung sdch nay st dung c4c bién téng hop (composite variables) d8 mé
ta cdc mang (array), cdu truc (structure), va déi tugng (object). Céc bién
tong hop 12 cdc bi€n duge tao tif nhitng ddi tugng nguyen thuy hodc céc
kiéu co s& trong mét ngén ngu 14p trinh. Cdc bién tdng hop trong Oracle
14 cac record (cdu tric), mang, cursor tham chiéu, va loai d6i tuong.

PL/SQL sl dung tat ci kiéu di lidu Oracle SQL. PL/SQL cang gidi
thiéu mot kidu dit 1iéu Boolean va mét s8 kidu con duge dan xuat tir cde
ki€u dir liéu SQL. Cédc kiéu con thita k& hanh vi clia mét kidu dit liéu
nhung ciing thudng c6 cac hanh vi rang budc. Mét kiéu con khdng rang
buge khong thay d6i hanh vi clia mot kidu co sé. Céc kidu khéng rang
bude con duge goi 1a cac bi danh (alias). Ban ciing ¢6 thé goi bat ky kidu
dit lidu co sd 12 mdt kiéu b (supertype) béi vi né 1a mot mé hinh cho céac
kiéu con (subtype) Cac kiéu con khong rang buéc trao d6i l4n nhau véi
cdc kiu co sd ctia chiing trong khi chi cdc gid tri da didu kién ¢é thé duge
gén vao cac ki€u con rang bube tit cde kidu cd s&. Ban ¢6 thé md rong
nhiing kiéu nay blng cach x4y dung céc kidu con rleng cia ban nhu duge
thio ludn v& duge trinh bay trong moét s& phdn sau cGa chuong nay.

Nhu cdc ngdn ngit 14p trinh khéc, PL/SQL cho ban vira dinh nghia céc
kiéu vita khai bdo c4c bién. Ban tao nhin cho mét kidu dit lidu va chi
dinh cdch quén ly kiéu dif liéu trong bd nhé khi ban dinh nghia mét
kiéu. Ban dinh nghia mét bién biing céch vita khai b4o bién viia gdn cho
né mt gid tri. Mot tén bi€n vira khai bdo bién vita g4n cho né mét gid
tri. Mt tén bién dugc dnh xa vao mdt kidu dit lidu da bi&t va sau dé duge
thém vao namespace cla chuong trinh duéi dang mét dinh danh khi ban
khai bdo mdt bién. Trong mot s ngdn ngit 14p trinh khéng ¢6 gia tri nio
duge gdn vao mét bi&n duge khai bdo. PL/SQL tv dong gén cho hiu hét
cdc bién duge khai bdo mét gi4 tri réng. Pidu nay c6 nghia riing céc bién
thudng duge dinh nghia trong ngbn ngi.

Ban khai bdo cdc bién bing cdch gdn cho chung mot kiéu hodc neo
(anchor) kidu clGa chung vao mdt cot catalog co s& dit liéu. Cdc nguyén
miu cho cd hai phan khai bgo 1a

variable_name variable_type; -- An explicit datatype.
variable_name column_nameTYPE; -- An anchored datatype.
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Neo mét bién sit dung TYPE nghia 13 chuong trinh tu dong diédu chinh
khi kiéu dir lidu cot thay ddi. Pidu nay ding khi chi kich cd thay déi
nhung khéng nhat thigt ding khi kiéu co sd thay ddi. Khi sif dung mét
s logic, phép gédn, va phép so sanh c6 thé that bai khi kiéu co sé bit ddu
dudi dang mot chudi nhung duge bién ddi thanh mot ngay thing béi vi
nhitng chuyén d6i ngdm dinh cé thé khong dip tng tat cd didu kién
logic.

LI IR B B BN N

Thii thuat

Vigc thay déi kiéu dir ligu c§t khong dua ra mjt 13i nhung vb hidu hoa bat ky tha
tuc luu trif von si dyng sai kiéu bién méi.

Céc chuyén d8i ngam dinh duge quyét dinh bdi bd may PL/SQL. Khéng
gidng nhu mot s6 ngdén ngit 14p trinh, PL/SQL cho phép cdc chuyén ddi
ngdm dinh von din dén vidc m4t di tinh chinh x4c (hosc cac chi tist).
Né&u ban gdn mét bién BINARY_FLOAT vao mdt BINARY INTEGER,
bt k¥ chit s& niim bén phéi hang chit s6 thap phan duge loai bd mét cdch
ngdm dinh. Cdc chuyén ddi tudng minh ddi héi ban chuyén d8i dir lidu
nhu goi ham cai sin TO_CHAR () 4é hién thi tem thdi gian cha mot bién
DATE. Mot danh sdch cédc chuyén d8i ngdm dinh duge minh hoa trong
biéu dé dudi day.

TO =1L
HEE gﬁ o
o [
51512 olslalulo| (0515 |91
= 3}
FROM zzz§§§§god§§g§3§
oo o|O|alJ|Z|2 (L] 2 o T -3
BINARY DOUBLE I X[ X[ X XX (X]X]X X
BINARY_FLOAT X g5 X X7 PxX{x}x X
BINARY_INTEGER | X X FUREIEAE X
BLOB i X
CHAR x| X TR X[ XE X X[ XX x
GLOB X% X X X
DATE x| MR x X X
LONG x| | x i x X[ X7 J%
NCHAR XXX [X[K[R] % 5TH %] %0 %] X x| X
NCLOB X[ XXX X
NUMBER X|xix| [ % X% ¥ix|x X
NVARCHARZ x[xpxi {xIXt (X x] E X
PLS_INTEGER X[XxT |x X[ x[x[x][x ™ X
RAW XX X[ X X
UROWID X x| x| % X
VARCHARZ x{x[x] [X] x| XXX x| x| % -

C6 mot gid ngoai 18 cho quy téc khai bdo bi€n. Cédc cursor tham chiéu
hé thong duge dinh kidu y&u khong duge dinh nghia cho d&n thdi gian
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dang chay. Mgt cursor tham chiéu hé thong duge dinh kiéu y&u 18y mot
s8 cursor dugc gan va chdp nhén c4u tric record clia mét hang duge gén
vao cursor. Céc cdu trie record chi ¢6 thé duge gdn vao cdc bién téng
hgp. Ban ciling ¢6 thé neo (anchor) 6t cursor tham chi&u hé théng duge
dinh ki€u manh vao mgt table hojc view catalog. Piéu nay lam viéc
giéng nhiéu nhu cdch ban neo céc bién vao cde cdt. Cdc nguydn miu cho
viée khai bdo cédc bién téng hop 1a

composite_variable_name record_type; -- An explicit datatype.
compasite_variable_name catalog_objectROWTYPE; -- An anchored datatype.

Ban neo mjt bién téng hgp biing céch st dung thudc tinh ROWTYPE.
N6 c4p nhit chuong trinh d€ phéan 4nh bt k¥ thay ddi trong dinh nghia
héng cia ddi tugng catalog. Loai neo nay bao dam ring ban biét kidu dit
ligu ludn khép vdi d6i tugng catalog. Ban cling nén neo bat ky kidu dit
liéu bién doc lap khde.

Céc kiu dit liéu bién ¢6 th€ duge dinh nghia trong SQL hoac PL/SQL.
Ban ¢6 th€ sit dung c4c kiéu dif liéu SQL trong céc cau lénh SQL va PL/
SQL. Ban chi ¢6 thé sit dung eédc kiéu dit liu PL/SQL bén trong céc don
vi chuong trinh PL/SQL.

B§ dém PL/SQL va xust sang Console

Nhu dugc minh hoa trudc dé trong hinh 1.1, ¢6 mét bé dém ra gidla cac bd
may SQL*Plus va PL/SQL. Ban c6 th& md bd dém (buffer) trong SQL"Plus
bing cach bat bién mai trudng SERVEROUTPUT nhu:

SQI> SET SERVEROUTPUT ON SIZE 1000000

Mét khi ban bat bién mai truding SQL*Plus nay, két qua dugc tao ra bdi cac
thii tye PUT (), PUT_LINE (), va NEW_LINE () cla g6i DEMS_OQUTPUT sé&
hién thi trong moi trung SQL*Plus. C6 thé ban nhan dugc nhidu két qua
han ban mong dgi lan ddu tién ban chay mét chuang trinh sau khi bat bign
mé&i trudng. Biéu nay c6 thé xay ra khi ban chay mdt chuong trinh trong PL/
SQL v8n bat bd dém 1 PL/SQL ma trude tign khéng bat bién mdi trudng.

Ban bat bé dém trong PL/SQL bang cach si dyng 1énh sau day:
dbms_output.enable (1000000) ;

Hoat déng ghi d&u tién sang bd dém khi bat bi€n mai trudng sé xoa sach
tdt c& néi dung sang mdi trudng SQL'Plus, ban xo4 ndi dung trude bing
cach tit bét ky bd dém md bling cach bat né bAng céch s dyng hai thi
sau day theo trinh ty:

dbms_output.disable;

dbms_output.enable (1000000) :
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Thi tyc DISABLE dugc dé nghi dé bao dam ban khong bat gitt mot s6 két
qué trudc khdng mong mudn khi chay chuong trinh. Ban xudt sang con-
sole b&ng cdch s dung thl tyc PUT () hodic PUT_LINE (). Thi tyc PUT (}
xudt mét chudi sang bd dém khéng cé mét ky ty xudng dong (line return),
trong khi thil tye PUT_LINE () xuét mét chudi va ky ty dong mdi (newline)
sang bd dém. Ban s dung thl tyc NEW_LINE () sang mét hodc nhidu
1&nh goi thl tuc PUT () d€ ghi mét ky ty xudng déng.

Dong mé sau diy minh hoa cach xuat thdng tin 1 chuong trinh PL/SQL
sang mdéi trudng SQL*Plus:

BEGIN
dbms_output.put{'Line ');
dbms_output.put(‘one.');
abms_output.new_line;
dbms_output.put_line{'Line two.');
END;
/
Chuang trinh khéi nac danh nay xuat
Line one.
Line two.

Day 1a ky thuat ma ban sé& sl dyng dé xudt sang console d€ gd réi holc
sang file dé b&o cdo. Ban ciing c6 thé k&t hgp 1énh SPOOL SQL*Plus a8
tach két qua chudn sang console va mét file (nhu i&nh Unix tee). Ky thuat
nay cho ban tao céc file text dé tao bao céo (report).

Thi thuat

Cac xac 13p bi€n méi trutng SQL*Plus bj m4t khi ban thay déi cic schema.
Dimg quén xac 13p lai bi€n SERVEROUTPUT néu ban thay déi cic schema béi
vi bd dém ra dugc dong vao gidy phiit ban thay déi cic schema.

Muc nhé diu tién dé cap dé&n cdc kiéu dit liéu vé huéng, muc nhd thi

hai dé cap dé&n cac d4i tugng 16n, muc nhé thi ba dé cap dén cac kidu di
liéu tdng hop va muc nhé thi tu dé cap dén cac kiéu tham chidu. Cc muc
duge t8 chidc cho tham chigu va dong chiy. C4c kiéu dit liéu v huéng 13
nhiing d6i tugng nguyén thuy cia ngén ngit va do d6 12 nhing khéi tao
cho cdc kidu dit li¢u tdng hgp. Phén tiép theo dé cap d&n nhiing khéi tao
nguyén thuy nay.
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Cdc klau Al lidu vo hudng

Céc doi tugng nguyén thuy (primitive) duge nhém thanh cdc phin
theo thd ty bang chit cdi. Méi phan (section) mé ta kiéu dif lidu, minh
hoa céch dinh nghia va/ho#ic khai bdo kiéu hosc cdc bi&n cia kidu va
huéng dan cdch gdn cho né céc gia tri. Hinh 3.5 x4c¢ dinh bén kidu chinh
ctia cde bi€n vd hudéng va kiéu con cu sé thue thi cla ching.

Céc kiéu dit lidu v6 hudng st dung nguyén miu sau diy bén trong
khéi khai bédo cia cdc chuong trinh:

Variable_name datatype [NOT NULL) [:= literal_value] ;

Mot s6 kifu dix liéu ddi hdi ban cung cdp mdt d9 chinh xdc khi dinh
nghia m¢t bién. B9 chinh x4c dinh nghia kich ¢a téi da tinh bing byte
ho#c ky tyf cho mft kiéu dir liéu. Ban ciing c6 t¥ 18 cho céde kidu dif lidu
NUMBER. Ti 1¢ dinh nghia sd hang chit thip phan ndm bén phai dau
thap phan. Nhitng diéu nay phédn 4nh cdc quy uéc duge tim thay trong
SQL cho c4c kiéu dir liéu nay.

Boolean

Kiéu BOOLEAN c6 ba gi4 tri ¢6 th& c¢6: TRUE, FALSE, va NULL.
Trang théi ba gid tri cta cdc bién Boolean 1am cho chuong trinh cé thé
xtf 1y khéng chinh xdc mét diéu kién not true hodic not false bat cif le
nao bién 1a NULL. Chuong 4 d cdp céch quin 1y céc cdu 1énh cé didu
kién d€ bdo vé an toan két qua dy tinh.

Sau ddy 1a nguyén méu dé khai bdo mot kidu dir liéu BOOLEAN:
BOOLEAN [NOT FULL)

Ban dinh nghia cdc bién Boolean biing cdch gan null ngdm dinh ho#c

bing cdch gén tubng minh mdt gi4 tri TRUE hosic FALSE. Cu php sau
day thugc vé khéi khai bdo:

varl BOOLEAN; — Implicitly assigned a null value,
var2 BOOLEAN NOT NULL := TRUE; — Explicitly assigned a TRUE value.

var3 BOOLEAN NOT NULL := FALSE; — Explicitly assigned a FALSE value.

Ban ludn nén khdi tao cdc bi€n Boolean mét cdch tudng minh trong
céc dan vi chuong trinh. Théi quen ndy trdnh nhimg hanh vi bat ngdy
trong nhitng chudng trinh. S& dung ménh d& NOT NULL trong qua
trinh khai bdo bdo ddm c4c bién Boolean khéng bao gi¥ réng (null).

It cén tao kidu con (subtype) cho mét kiéu dif lisu BOOLEAN, nhung
ban cé thé 1am diéu nay. Cd phép tao kidu con 1a

SUBTYPE booked |1S BOOLEAN:
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DPiéu nay tao mot kiéu con BOOKED vén 12 mét kiéu dir liéu BOOL-
EAN khéng rang budc. Ban c6 thé thdy diéu nay hitu dung khi ban cdn
mot tén thd hai cho mét kiéu dit listu BOOLEAN, nhung néi chung viéc
tao ki€u con cho mot Boolean thi khéng hitu dung cho 1dm.

Hinh 3.5 Céc kiéu vb hudng

Nhu dugce trinh bay trong muc nhé truée "Céc truc kign Boolean", ban
gan cho mét bi€n Boolean mot gié tri truc kién bén trong khdi thuc thi
béng cach s dung cd phédp sau day:

var1 := TRUE;
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Khdng gidng nhu cdce chubi, cac gid tri TRUE, FALSE, hodec NULL
khong duge tdich bdng cdc dau ngodic don. C4 ba tir déu 1a cée tir danh
riéng PL/SQL.

Céc kf tw vé chubi

Cdc ky ty va chubi lam viéc gin gidng nhu 16p String trong ngén ngit
lap trinh Java. Cédc chudi (string) dugc goi 14 cdc mang ky tu mot chidu
trong cdc ngbn ngit 14p trinh C va C++. Cdc kidu dit liéu ky ty (character)
luu trit mét chubi c6 chiéu dai ¢6 dinh. Ban dinh kich ¢& chudi bing cdch
cho biét s8 byte ho#c ky tu duge phép bén trong chudi. Bat ky né luc
nh&m luu trit nhidu hon s6 byte hodc ky ty t6i da sé dua ra mét ngoai 13

Chuong trinh sau day minh hoa nhiing diém khéc biét v& sy c&p phét
bé nhé giita cdc kiéu dit lidu CHAR va VARCHAR2:

DECLARE
¢ CHAR(32767) = ' ";
v VARCHAR2(32767) := ' ";
BEGIN
dbms_output.put_line('c is ['| ILENGTH(c)I I']');
dbms_output.put_tine('v is ['| ILENGTH{W)I I']);
vi=vIil'"
dbms_output.put_line('v is ['l ILENGTH(v)! I']'); END;
/

Chudng trinh dinh nghia hai bién, i1\ chidu dai cda ching va sau d6
glgép mdt gid tri khodng tring khéc véi VARCHAR2 d€ minh hoa viée
cdp phédt bd nhd. Mién 12 ban di da: bé dém SQL*Plus (xdc lap
SERVEROUTPUT sang on), diéu nay s& wat két qua sau day sang con-
sole:

¢ Is [32767]
vis [1]
vis [2]

K&t qua cho thdy mdt bién CHAR x4c 1ap .<ich ¢ bd nhé cép phét khi
duge dinh nghia. B4 nhé cdp phét c6 thé vugt qua nhitng gi dude yéu cdu
d€ quén 1y gid tri trong bign. K&t qua cing chy th&y bifn VACHAR2 cap
phdt dong chi by nhé bit bude d€ chia gid tri cta né.

Céc kigu dir litu CHAR va CHARACTER. K. 8u dir liéu CHAR Ia mbt
ki€u dir lidu cd sd cho céc chudi ¢é chidu dai ¢ dinh. Ban c¢6 thé dinh
kich ¢8 mdt kiéu dit lidu dai lén dén 32,767 byte, nhung chidu dai mic
dinh cla né 1a 1 byte. That khong may, mét CHAR PL/SQL 16n hon mét
t5i da 4.000 byte duge phép trong mot cot SQL CHAR. Ban c6 thé luu trit
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cdc chudi ky tu 16n hon 4.000 byte trong cde cdt CLOB hoidc LONG.
Oracle dé nghi ban st dung kiéu dit liéu CLOB béi vi edc kiéu dir lidu
LONG va LONG RAW chi duge hé trg cho cde muc dich tuong thich
nguge. '

Sau day 12 nguyén mau dé€ dinh nghia mét kidu dit lidu CHAR:

CHAR[ (maximum_size [BYTE | CHAR] ) } [NOT NULL]

Bon cdch dé khai bdo mdt bién s dung kidu dif liéu CHAR va mot gi4
tri réng mic dinh 1a
var1 CHAR; -- Implicitly sized at 1 byte.
var2 CHAR(1); -- Explicitly sized at 1 byte.
vard CHAR(1 BYTE); -- Explicitly sized at 1 byte.
vard CHAR(1 CHAR); -- Explicitly sized at 1 character.

Khi ban s& dung viéc ¢dp phat khéng gian ky ty, kich ¢d t6i da thay
d3i phu thude vao tap hgp ky tu cla co sd dir liéu. Mgt s6 tap hop ky tu
st dung 2 ho#c 3 byte dé luu trit cdc ky tu. Ban chia 32.767 cho s8 byte
duge yéu cau trén mbi ky tu nghia 12 mat t8i da cho m6t CHAR 13 16.383
cho mét tap hgp k¥ tu 2 byte va 10.922 cho mot tip hop k¥ tu 3 byte.

Ban ¢6 thé sif dung ménh dé NOT NULL d€ bao ddm mét gia tri duge
gan vao mdt bién CHAR. Théi quen chung 13 khong gidi han cédc bién
CHAR ma khong c6 1y do ca ban bit bude khdc.

Kiéu dir lidu CHARACTER & mét kiéu con cla kidu dir lidu CHAR.
Kiéu dif liéu CHARACTER c6 cung mot déy gid tri vdi kiéu co s6 cda né.
Thuc ra né 1a mét kiu dit liéu bi danh va dugc goi chinh thidc 12 mjt kiéu
con khéng rang bude. Viée gén giita céc bién cia céc kiéu dif lidu CHAR
va CHARACTER duge chuyén d6i ngdm dinh mién 13 céc bién c6 cing
méot kich c8.

Kich ¢ cho cédc ky tu ¢6 hai y&u t3: s6 don vi duge cdp phét va loai don
vi duge cdp phdt. Mot chudi ba ky tir (duge ddn xuét tir tdp hop ky tu)
khéong thé ndm vita trong mét chudi ba byte va hién nhién hon mot
chubi ba ky tu khong thé ndm vita trong mét chudi hai ky tu. Bat ky nd
lyc nham thue hién loai gan d6 s& dua ra mjt ORA-06502, nghia 1a mot
b dém chubi ky ty qud nhé khong thé chita mot gid tri.

Ban c¢6 thé khai bdo mét kidu con CHAR biing céch st dung nguyén
miu sau day:

SUBTYPE subtype_name IS base_type {maximum_size {BYTE | CHAR] ) ] [NOT
NULL] ;

Vi du nay tao v& sif dung mét kidu con rang budc CODE:
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DECLARE

SUBTYPE code IS CHAR{1 CHAR);
¢ CHAR(1 CHAR) := 'A’;

d CODE;
BEGIN

d=c;
END;

/

Céc ky tu va chudi khong thé x4c dinh cdc diy ky tu. Ching cé thé chi
xdc 14p kich c@ t6i da. Piéu nay khéc véi cac hanh vi dinh ki€u con cla
cdc s6 bdi vi ching c6 thé gidi han céc day.

Vigc toan ciu hod (globalization) dua ra vb s6 van d8 lién quan dén
cdach ban sit dung cac chudi c6 chiéu dai phd bién. Ban nén xem xét si
dung cédc kidu dit lieu NCHAR khi quan ly nhiéu tiap hgp ky tu hosic
Unicode.

Cic kiéu dit lidu LONG va LONG RAW. Céc kiéu di liéu LONG
va LONG RAW chi duge cung cdp dé tuong thich nguge. Ban nén s dung
CLOB ho#c NCLOB nui ban sg sit dung mot LONG va BLOB ho#c BFILE
thay vi mét LONg RAW. Kiéu dit liéu LONG luu trit cdc ludng ky tu va
LONg RAW luu trit cAe chudi nhi phén.

Céc ki€u di 1igu LONG va LONG RAW luu trit chudi ky tu ¢6 chidu dai
phé bién 1én d&n 32.760 byte trong cdc chuong trinh PL/SQL. Gi6i han
nay nhé hon nhiéu so véi 2 gigabyte ma ban c¢6 thé luu tri trong céc cot
cd 8§ dif liéu LONG hoéic LONG RAW. Kich ¢ ti da kiéu di lieu LONG
va LONG RAW thuc su nhé hon mie t8i da cho céc kifu dir liéu CHAR,
NCHAR, VARCHARZ2, vAa NVARCHAR2, va né trd nén nhd bé trudc 8
dén 128 terabyte cha cdc kidu dir lidu LOB.

Sau diy 1a cdc nguyén mau dé€ khai bdo cdc kidu dir lidu LONG va
LONG RAW:

LONG [NOT NULL]

LONG RAW [NOT NULL]

Ban c6 th€ si dung ménh d& NOT NULL dé bdo ddm mot gid tri duge
gén vao cdc bi€én LONG va LONG RAW. Théi quen chung 1a khang gidi
han nhitng kiéu dit liéu nay ma khéng c6 mdt s& 1§ do co ban bt buje
khéc.

Céc kiéu di liéu LONG va LONG RAW c6 thé dugc khai bdo véi mot
gié tri rong mic dinh bing:
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varl LONG; -- Implicitly sized at 0 byte.

var2 LONG RAW; -- Implicitly sized at 0 byte.

Ban c¢6 thé dinh nghia cdc bién clia cdc kidu nay va gédn céc gid tri
bing céch sit dung cd phdp sau day:

vart LONG := 'CAR' ;

var2 LONG RAW = HEXTORAW ({ '43' I | '41° 1| '52") ; -- CAR assigned in
Hexadecimal.

Trong khi kiéu dit liéu LONG d& s dung, né nhé so vdi cdc kidu dit
lidu CLOB va NCLOB. Cic kiéu dir liéu CHAR hoic VARCHARZ2 ciing
luu trit dit lidu ky ty nhiéu hon kiéu dir 1iéu LONG 7 byte.

L B BN A N

Tha thuat

Ban nén xem xét st dung cac kiéu dif lidu bién anh xa vao cac kidu dir liéu it
bdi vi theo thdi gian né don gidn hon (ré hon) cho ciac nha 13p trinh bao tri hé
trg. Ban nén ghi chi cic kiéu dir ligu ¢t LONG sang céc LOB.

Ban nén chi y ham HEXTORAW () 12 b&t bude dé chuyén ddi céc
luéng thép lyc phén thanh cdc ludng thd (raw stream) trude khi gan
sang cac ki€u dit liéu LONG RAW. B4t ky nd lyc nhim gén mot ludng ky
tt khong duge chuyén d8i dua ra mét ORA-06502 dubi dang mot 161
chuyén d3i thap lyc phan sang thé. Ciing nén chd ¢ ludng dit liéu LONG
RAW khong duge PL/SQL hiéu.

Cic kiéu dd liéu ROWID va UROWID. Kiéu dit liéu ROWID dnh
Xg sang gié cot ROWID trong bit ky bang co sd dif liéu Oracle. Ban cé
thé chuyén ddi né tit mét ROWID thanh mét chudi 18 ky tu biing cdch si
dung ham ROWIDTOCHAR (), hoc trd lai mét chudi dit liéu bing cdch
st dung ham CHARTOROWID ().

Kiéu dit liéu ROWID la universal rowid. N6 1am viéc v4i cde dinh
danh ROWID logic duge luu trit bdi mot bang dugc t§ chifc bing index,
trong khi kidu dir héu ROWID thi khéng. Ban nén st dung gia tri UROWID
cho tat cd vigée quédn 1y Oracle ROWID trong nhimg chuong trinh PL/
SQL, va khi ban lam viéc vdi cde gi4 tri ROWID khéng phai Oracle.

Sau day 1a nhitng nguyén méu dé€ khai béo céc kidu dir liéu ROWID va
UROWID:

ROWID
UROWID
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Su chuyén ddi ngdm dinh thi t6t cho cac kiéu dir lieu ROWID va
UROWID. Hiém khi cAn s¢ dung ham ROWIDTOCHAR () hoic
CHARTOROWID ().

Kiéu dit liéu VARCHARZ. Kiéu dit liéu VARCHAR2 13 mét kidu dit
liéu co sd cho cdc chudi c6 chiéu dai kha bién. Ban ¢6 thé dinh kich c&
mot kidu dif liéu VARCHAR? dai 1én dén 32.767 byte. That khong may,
mdt kidu dif lidu PL/SQL VARCHARZ c6 thé 1én hon kich ¢d t&i da 4.000
byte duge luu trit trong mot cdt SQL VARCHARZ. Ban c6 thé luu trit cde
kiéu dit lidu 16n hon 4.000 trong cdc ¢6t CLOB hoic LONG. Oracle dé
nghi st dung kiéu dif liéu CLOB béi vi kidu dir }iéu LONG chi duge hé trg
cho nhimg muc dich tuong thich ngugc.

Sau ddy 1a nguyén méiu dé€ khai bao mdt kidu VARCHARZ:

VARCHAR2 (maximum_size [BYTE | CHAR]) (NOT NULL)

Ban ¢6 thé sit dung ménh dé NOT NULL dé bao dam mét gia tri duge
gan vao mot bién VARCHAR2. Théi quen chung 1a khong gidi han cdc
chubi chiéu dai bién ma khdng ¢6 mdt s 1y do co ban bdt budc khdc. Ban
nén xem xét lai mot ki€u con vén thi hanh sy rang bude.

C6 thé ban nhéan thiy kich c& vat Iy bit bude cho cdc kidu dit lidu
VARCHARZ, trong khi né tuy chon cho kiéu dit 1iéu CHAR va céc kiéu
con cta né. Kich ¢ vat 1y duge bt bude bdi vi co s§ dit liéu cin biét bao
nhiéu khéng gian d€ cdp phdt cho mét bién bing cich s dung kidu dit
liéu nay. Khi ban duge kich c¢& mdt bién VARCHAR2 véi 2000 byte
khéng day trd 1én, bo may PL/SQL.

Chi cap phdt di khong gian d€ quén 1y cdc gia tri dir }idu vat ly. Didu
nay thuong duge t6 ho4 thdi gian chay chuong trinh.

Thi thuat
Oracle 11g cap phat 1,999 byte khi ban khai bdo mdt bién VARCHAR2 gém

]

1,999 byte bat ké vit ly ciia dif ligu. Cac chudi chidu dai phé bi€n 16n ludn nén
dugc djnh nghia la 2000 byte tré lén.

C6 ba cdch d€ dinh nghia mét bien VARCHAR2 véi mot bién gi4 tri
réng mic dinh:
vart VARCHAR2(100); — Explicitly sized at 100 byte.
var2 VARCHAR2(100 BYTE}); — Explicitly sized at 100 byte.
var3 VARCHAR2(100 CHAR); — Explicitly sized at 100 character.
Khi ban sif dung viéc cdp phat khéng gian ky tu, kich c& t&i da thay

d3i phy thujc vao tap hgp ky tu ciia co s§ dit lidu. Mot s6 tdp hgp st dung
hai ho#c ba byte d€ luu trit ky ty. Ban chia 32.767 véi s8 byte dugc yéu
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cdu cho méi ky tu nghia 12 muc t6i da cho mot VARCHAR la 16,383 cho
mdt tap hop ky tu hai byte va 10.922 cho mét tap hgp ky tu ba byte.

Céc kiéu dit lidu STRING va VARCHAR 13 c4c kidu con cta kidu dit
lidu VARCHAR2. Ching déu c6 cling mdt ddy gid tri vdi kiu co s&
VARCHARZ. That ra, chiing 14 cdc bi danh va duge goi chinh thie 1a cdc
kigu con khéng rang buge. Céc phép gan giita cde bi€n cda nhimng kidu
con nay duge chuyén d6i ngdm dinh mién 12 cdc bién c6 cing mét kich
.

Kich ¢ cho cdc chubi ¢ hai yéu t&: s8 don vi duge cdp phét va loai
don vi duge cdp phét. Mot chubi ba ky tu (duge d4n xudt tix tap hop ki tw)
khdng thé nim vita cho mjt chudi ba byte, va hién nhién hon mét chudi
ba ky tu khong thé nim vita trong mét chudi hai ky tu. Bat ki nd lyc
nhim thyc hién kiu gdn nay s& dua ra mdt 16 ORA-06502, nghia 1a mot
bd dém chudi ky tu qua nhd khong thé chita mot gi4 tri.

Ban c6 thé khai bdo mot ki€u con VARCHAR2 bing cdch si dung
nguyén mau sau day:

SUBTYPE subtype_name IS base_type(maximum_size [BYTE | CHAR]) [NOT
NULL] ;
Vi du nay tao mot kidu con rang budec DB_STRING:
DECLARE
SUBTYPE db_string IS VARCHAR2(4000 BYTE);
¢ VARCHAR2(1 CHAR) := ‘A"

d DB_STRING:
BEGIN
d:=¢

END;
/

Vi du nay tac mét ki€u con vén khong thé vugt qua gisi han vat 1y cho
mt ct VARCHAR2. N6 lam viée nhét quan bat ké tap hop co s& dit lisu.
Diéu nay ¢6 thé hitu dung khi ban muén bdo dam viéc tudn theo co 5§ dif
lidu vat 1y trong cdc khai ma PL/SQL.

Cdc chubi khéng thé x4c dinh cdc day ky tu theo cdch céc kidu con s6
c6 the xdc dinh cdc s6 diy. Chang chi ¢6 thé xdc 1ap kich cd t&i da von c6
thé duge ghi de biing cdch khai bdo kiéu con biing médt kich c8 t6i da méi
nhé hon hodc biing 32.767 byte.

Vige toan cdu ho4 (globalization) dua ra vo s§ van dé lién quan dén
cch ban st dung cédc chubi c6 chidu dai kha bign. Ban nén xem xét sif
dung cdc kiéu dir lieu NVARCHAR2 khi quén Iy nhidu tap hgp ky tu
hodc Unicode.
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Cdc ngay thang, thoi gian, va khodng thoi gian

Kiéu dit lidu DATE 1a kiéu co s§ cho cdc ngay thang, thoi gian, va
khodng thdi gian. C6 hai kiéu con d& qudn ly cdc khodng thdi gian
intervals va ba kiéu con d&€ qudn 1y cdc tem thdi gian. Ba muc nhd tiép
theo dé cdp d&n ngay thang, cdc khodng thai gian, va tem thoi gian.

Ki€u dit li¢u DATE. Kiéu dif liéu DATE trong Oracle chiia mét tem
thoi gian hoat ddng thue su. Day hop 1 1a bt ky ngay thang tit January
1, 4712 BCE (Before Common Era) dén December 31, 9999 CE (Com-
mon Era). C4ch phd bién nhat d& thu thip mét tem thai gian la gan ham
cai sn SYSDATE hosc SYSTIMESTAMP. Chiing déu tra vé cdc ngay
thang x4c dinh diy dG va chia tat ci phdn ti trudng cGa mét bié€n hoic
¢dt DATE. Index truding cho mét kiéu dif 1iéu DATE ndm trong bdng 3.2.

Béng 3.2 Index trutng ki€u dif ligu DATE

Tén trudng Diy hop 18 Cac gia tri khoang
théi gian hgp 1&
YEAR -4712 dén 9999 B4t k¥ s8 nguyén khdc 0
(ngoal trif nim 0)
MONTH 01 dén 12 0 dén 11
DAY 01 dén 31 (gi6i han B4t k¥ s nguyén khdc 0
béng cédc quy tdc lich)
HOUR 00 dén 23 0 dén 23
MINUTE 00 dén 59 0 dén 59
SECOND 00 dén 59 0 dén 59.9 (trong d6 cé4c
1/10 1a khoang phan s&
thit hai)

TIMEZONE_HOUR  -12 dén 14 (diy didu Khong thé 4p dung
chinh cho céc thay d68i
thoi gian kéo dai gid
lam viéc ban ngay)

TIMEZONE_MINUTE (00 dén 59 Khong thé 4p dung

TIMEZONE_REGION Gi4 tri trong Khéng thé ap dung
V$TIMEZONE_NAMES

TIMEZONE_ABBR  Gi4 tri trong Khong thé ép dung

V$TIMEZONE_NAMES
Sau day 14 nguyén miu d€ khai bdo mot kiu dit lidu DATE:

DATE [NOT NULL]

Ban c6 thé st dung ménh dé NOT NULL 4€ bac ddm mét gi4 tri dugc
gén vao mdt bién DATE. C6 nhiing trung hgp ban s& mudn gidi han cdc
bién DATE. N&u ban khéng giéi han ching thi ban s& cin bao boc chiing
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trong cdc ham cai sdn NVL () d€ hd trg cdc phép so sdnh logic.

Ban c6 thé dinh nghia mot bién DATE véi mdt gi4 tri réng hodc gis
tri khdi tao mac dinh nhu sau:

vari DATE; — Implicitly assigns a null value.
var2 DATE .= SYSDATE;, — Explicitly assigns current server timestamp.
var3 DATE := SYSDATE + 1; — Explicitly assigns tomorrow server timestamp.

vard DATE :

It

‘29-FEB-08'; — Explicitly assigns leap year day for 2008.

Ham TO_DATE () cling ¢6 th€ chuyén déi cdc dinh dang ngay thang
khéng phd hgp thanh cdc gid tri DATE hop 16. Hosic ham CAST () cing
lam viéc biing c4c mit na dinh dang mic dinh. Cdc mit na dinh dang
mic dinh cho cdc ngdy thiang 14 DD-MON-RR ho#c DD-MON-YYYY.

St dyng TRUNC (date_variable) khi ban muén trich xuit mét ngay
thdng tif mdt tem thoi gian. Piéu nay hitu dung khi ban muén tim t4t cd
giao dich xdy ra vao mdt ngay cu thé. Theo mac dinh, ham cai sin
TRUNC () cdt tia thdi gian, tao m{t ngay c6 00 gid, 00 phat, va 00 giay.
Chuong trinh sau day minh hoa kh4i niém nay

DECLARE
d DATE := SYSDATE;
BEGIN
dbms_output.put_line(TO_GHAR(TRUNC(d), DD-MON-YY HH24:MI:SS");
END;
/

Vigc chay script nay s& tao ra két qué sau day:
31-JUL-07 00:00:00

Ham cai sdn EXTRACT () ciing cho ban thu thap thang, nim, hosic
ngay dang sd td mét gid tri DATE.

Ban c6 thé khai bdo mét kiéu con DATE biing cdch st dung nguyén
mau sau day:

SUBTYPE subtype_name IS base_type {NOT NULL] ;

Ban nén chd ¥ raing khi sit dung c4c kidu con ky ty, ban khéng thé xdc
l4p mdt day ngay thdng. Tao mét ki€u con DATE vdn doi hoi mét gid tri
thi ¢6 thé. Sit dung DATEN cho mdt DATE bt bude rdng tuan theo quy
udc duge sit dung bdi cde kidu con NATURALN va POSITVEN.
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Céc kiéu con Interval. ¢6 hai kidu con DATE cho phép quén 1y cdc
khoan thoi gian: INTERVAL TO SECOND va INTERVAL YEAR TO
MONTH. Cdc nguyén méu cia ching la

INTERVAL DAY { (leading_precision) ] TO SECOND [ (fractionai_second_ pre-
cision) ]

INTERVAL YEAR [ (precision) ] TO MONTH

Gi4 tri méc dinh cho d¢ chinh xdc ding trude cia ngay 1a 2, va 46
chinh xdc thd hai phan s§ cla gidy 1a 6. Gid tri m#c dinh cho d3 chinh
xdc cla nam 1a 2.

Ban ¢6 thé dinh nghia mét bién INTERVAL DATE TO SECOND vé6i
mot gid tri rong hodc gid tri khdi tao mac dinh, nhu duge trinh bay:
varl INTERVAL DAY TO SECOND; -- Implicitly accept default precisions.
var2 INTERVAL DAY(3) TO SECOND; -- Explicitly set day precision.

var3 INTERVAL DAY(3) TO SECOND(9); -- Explicitly set day and second preci-
sion,

Ban gén mot gid tri bi&n biing c4ch st dung nguyén miu sau day cho
mit kiéu dit lisu INTERVAL DAY TO SECOND, trong d6 D, tugng trung
cho day (ngay) va HH:MI:SS tugng trung cho gir (hour), phuit (minute),
va gidy (second):

variable_name := 'D HH:MI:SS' ;
Mt phép gédn thuc su vae cing mét kiéu tréng nhu sau
vari ;= '5 08:21:20"; -- Implicit _conversion from the string.

Ban ¢6 thé khai bdo mét bién INTERVAL YEAR TO MONTH véi mot
gié tri réng hodc gid tri khdi tac mic dinh nhu duge trinh bay:
vart INTERVAL YEAR TO MONTH; -- Implicity accept default precisions.

var2 INTERVAL YEAR (3) TO MONTH; -- Explicitly set year precision.
Cé6 bon phuong thic gan. Chuong trinh sau ddy minh hoa mét phép
gan vao var2:
DECLARE
var2 INTERVAL YEAR(3) TO MONTH;
BEGIN
-- Shorthand for a 101 year and 3 month interval.
var2 .= '101-3",
var2 ;= INTERVAL '101-3' YEAR TO MONTH;
var2 = INTERVAL "101' YEAR;
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var2 ;= INTERVAL '3’ MONTH;
END;
/
Diédu nay l4n lugt xuét cdc gid tri sau day:

+101-03

+101-03

+101-00

+000-03

Céc phép todn s& hoc giita kidu dif liéu DATE va céc kiéu con interval
tudn theo cdc quy téc trong bang 3.3. Phép toan dic trung 14 mot phép
tinh khodng thoi gian nhu ldy mét tem thoi gian khac trir cho mét tem
thdi gian dé c6 duge s8 ngay gilta cdc ngay théng.

Céc khoang thoi gian gitp don gian hod cdc phép so sdnh nidng cao
nhung cin nd luc thém d& nédm vimg.

Bdng 3.3 Tem thdi gian va s6 hoc khodng thii gian

Loai todan hang 1 Todn t& Loai toin hang 2 Loai k&t qui

Timestamp + Interval Timestamp
Timestamp - Interval Timestamp
Interval + Timestamp Timestamp
Timestamp - Interval Interval
Interval + Interval Interval
Interval - Interval Interval
Interval * Numeric Interval
Numeric * Interval Interval
Interval / Numeric Interval

Céc ki€u con TIMESTAMP. Kiéu con TIMESTAMP mé rong kiéu
co s6 DATE biing cdch cung cdp mét thoi gian chinh xdc hon. Ban s&
nhén duge cac két qua tuong ty n&u bi€n TIMESTAMP duge tip hop lai
bing cach goi SYSDATE cai sin. SYSTIMESTAMP cung cip mot thai
gian chinh x4c hon phy thudce vaoe nén.

Sau day la nguyén miu d€ khai bdo mdt kiéu dit liéu TIMESTAMP:
TIMESTAMP [ (precision) | [NOT NULL]

Ban c6 thé x4c 14p ménh d& NOT NULL dé bdo dam mét gi tri duge
gan vao mot bién TIMESTAMP. Cé nhidu trudng h¢p noi ban s& muén
gidi han cdc bién TIMESTAMP. Né&u ban khong giéi han chiing thi ban

s& cdn bao boc ching trong c4c ham cai s&n NVL () d€ hd tr¢ cdc phép so
sdnh logic.
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Ban c6 thé dinh nghia mft bién TIMESTAMP v6i mét gid tri réng
hay gi4 trj khéi tao méc dinh nhu duge trinh bay:
var! TIMESTAMP; — Implicitly assigns a null value,
varZ TIMESTAMP := SYSTIMESTAMP; — Explicitly assigns a value.
vard TIMESTAMP(3), — Explicitly sets precision for null value.
vard TIMESTAMP(3) := SYSTIMESTAMP; — Explicitly sets precision and value.

Chuong trinh sau ddy minh hoa sy khdc biét gita c4c kidu dir lisu
DATE va TIMESTAMP:

DECLARE

d DATE := SYSTIMESTAMP:;

t TIMESTAMP(3) := SYSTIMESTAMP;
BEGIN

dbms_output.put_line(' DATE ['I IdI I']'):;

dbms_output put_line('TO_CHAR ['I ITO_CHAR(d,'DD-MON-YY
HH24:Mi:SS)1 I');

dbms_output.put_fine(' TIMESTAMP [l Itl 1']');

END;
/
Khéi nic danh quay trd lai
DATE [31-JUL-07]
TO_CHAR [31-JUL-07 21:27:36]
TIMESTAMP [31-JUL-07 09,27.36.004 PM]
Hai kidu di ligu timestamp khéc minh hoa nhitng hanh vi tuong tu.
Cé4c nguyén miu cha ching la:

TIMESTAMP [ (precision) ] WITH TIME ZONE

TIMESTAMP [ (precision) | WITH LOCAL TIME ZONE

Ban c6 thé khai bdo mét bién TIMESTAMP WITH TIME ZONE véi
mdt gid tri réng hay gid tri khdi tao mc dinh, nhu duge trinh bay:
var! TIMESTAMP WITH LOCAL TIME ZONE;
var2 TIMESTAMP WITH LOCAL TIME ZONE := SYSTIMESTAMP;
vard TIMESTAMP(3) WITH LOCAL TIME ZONE;
var4 TIMESTAMP(3) WITH LOCAL TIME ZONE := SYSTIMESTAMP:

Sy khéc biét giita cdc tem thdi gian (timestamp) nay 1a cdc tem thoi
gian ¢6 cdc mii gid (time zone) thém mui giy vao tem thoi gian. Time
zone qualifier trd vé thoi gian chufin va mot by chi béo cho thay mui gis
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c6 st dung thoi gian kéo dai gid 1am viée ban ngay (daylight saving) hay
khong. Time zone qualifier cuc bd tra vé hidu giita thdi gian cuc bd va
Greenwich Mean Time (GMT).

Cdc kf tu v chudi Unicode

Céc ky ty va chudi Unicode hién hitu dé hd trg vide toan cdu hod
(globalization). Sy toan cau hed dugc thyc hién bing cich s dung kiéu
mé hoa ky tuf von héd trg nhiéu tap hop k¥ tu. Kiéu ma hod AL16UTF16
hodc UTF8 dugce cung ¢dp bédi co s dit lidu Oracle. Ki€u mé hod
AL16UTF16 luu trit tat cd ky tuyf trong hai byte vat 1y trong khi kiéu ma
hod UTF8 luu trit tat cd ky tu trong ba byte vat ly.

Kiéu dit lidu NCHAR 1a kiéu dir liéu Unicode tuong duong dit lidu
CHAR, va kiéu dir lidu NVARCHAR2 14 kiéu dit liéu Unicode tuong duong
vdi kiéu dit liéu VARCHARZ2. Ban nén st dung nhitng kiéu dir liéu nay
khi x4y dung cdc ¢ng dung ma sé hd trg nhiéu tap hop ky tu trong ciing
mdt co s¢ di lidu.

Kiéu dif liéu NCHAR. Kiéu dir lisu NCHAR 1a mét kidu dit lidu co sé
cho céc chudi Unicode kha bign. Kiéu dit lidu NCHAR chia sé chiéu dai
t6i da 32,767 byte cho tat ci kiéu dit lidu va chubi khéc. Ban cé thé luu
trit chiéu dai luu trir 16.383 (32.767 chia cho 2) k¥ tu sit dung kiu ma
hod AL16UTF16 hoic 10.922 (32.767 chia cho 3) ky tu s& dung kiéu mé
hoa UTF8.

Nhu kiéu dit lisu CHAR, kiéu dir 1iéu NCHAR ciing 1a mét kidu dit lidu
chudi ¢6 chiéu dai ¢d dinh. Mét chudi cdc chidu dai ¢§ dinh xéc lap kich
¢ vit Iy cida bién trong bé nhé bat ké kich ¢d thuc cia gié tri bén trong
bién.

Kiéu dir lieu PL/SQL NCHAR c6 th& 16n hon mue t6i da 4000 byte

dugce luu trif trong mét ¢ot SQL NCHAR. Ban nén luu trit cie chudi ky tu
Unicede 16n hon 4000 byte trong cac cot NCLOB,

Sau day 14 nguyén miu dé khai bdo mdt kidu dit litu NCHAR:
NCHAR[ (maximum_size} ] [NOT NULL]

C6 thé ban da thdy kich ¢d vat 1y cho kidu dit 1litu NCHAR khéc véi
kich ¢3 vét 1y cla cac kidu dir lieu CHAR va VARCHAR2. Khéng c6 tuy
chon d€ xdc dinh c4c byte hodic ky tu khi khai bdo viéc cdp phat khéng
gian cho cdc bién NCHAR. Khong gian Unicode ludn duge c&p phdt
trong cdc k¥ tu bang mot truc kién sd.

Ban ¢6 th€ s dung ménh dé NOT NULL dé bdo ddm gi4 tri dugc gén

vao mdt bi€n NCHAR. Théi quen chung 1a khéng c¢é 1y do co ban bit
bugc khde.
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Chi ¢6 mdt cdch d€ dinh nghia mgt bien NCHAR véi mét gis tri réng
méc dinh:
vart NCHAR; -- Implicitly sized at 1 character.
vart NCHAR (100} ; -- Expiicity sized at 100 character.

Ban ¢6 thé khai bdo mét ki€u con NCHAR biing c4ch s dung nguyén
mau sau day:

SUBTYPE subtype_name IS base_type(maximum_size) [NOT NULL] ;

Cac thay déi kich 8 t5i da phy thude vao kidu ma hod ky tu Unicode
duge dé cap. Mite t6i da 12 16.383 ky tu si dung kidu ma ho4 AL16UTF16
hogc 10.922 ky ty sif dung ki€u ma hod UTF8. B4t k nd luc nhim xde
dinh mét kich c& t6i da bing mét tit khod BYTE dua ra mét 16i khong
cho phép ngit nghia byte, ddy 13 mdt ma 16i PLS-00639.

Sy toan cau hod thich hgp nhét cho cdce kidu di lisu NCHAR hosc
NVARCHARZ. Ban nén si dung nhitng kiéu nay khi co s& dit liéu hd trg
Unicode hodc cé thé hd trg ¢ né trong tuong lai.

Kiéu dit lieu NVARCHARZ. Kiéu dit liéu NVARCHARZ2 1a mét kiéu
di¥ liéu co sd cho cde chudi Unicode khd bién. Cdc kidu dir léu
NVARCHARZ2 chia sé chidu dai t6i da 32.767 byte cho t4t cd dir lidu ky
tu va chudi khée. Ban c6 thé luu trit chidu dai t6i da 16.883 (32.767 chia
cho 2) ky tyf sif dung kiéu ma hod AL16UTF16 hosc 10.922 (32.767 chia
cho 3) ky tu si dung kiéu mé hog UTFS.

Nhu céc kiéu ky tu khéc, kidu dif lidu PL/SQL NVARCHAR? c6 thé

16m hon mife t&1 da 4000 byte duge luu trit trong c6t SQL NVARCHAR2.

Ban nén luu trit cde chudi k¥ tu Unicode 16n hon 4000 byte trong céc cot
NCLOB.

Sau day 1a nguyén méu dé€ khai bao mot kidu dir liéu NVARCHARZ:
NVARCHAR2 (maximum_size) [NOT]

Cé thé ban thdy rﬁng kich ¢ vat Iy cho kidu dit liéu NVARCHARZ
khdc véi kich ¢8 vat 1y cGa kich ¢& dir liéu CHAR va VARCHARZ. Khong
¢6 tuy chon d€ x4c dinh cdc byte hoc k¥ tu khi khai bao viée cAp phét
khong gian cho cdc bisn NVARCHAR2. Khong gian Unicode ludn duge
cdp phat cho cdc ky tuf bing mot tryc kién so.

Ban c6 thé sl dung ménh dé NOT NULL d€ béo dam mét gi4 tri duge
gén vao mgt bién NVARCHAR2. Théi quen chung 14 khéng gi6i han cde
bién chudi ma khong c6 1y do co bdn bét bugc khdc. Ban nén xem xét tao
mét kidu con von thi hanh sy rang bube.

Chi ¢6 mét cdch d€ dinh nghia mot bién NVARCHAR2 véi mét gi4 tri
réng mic dinh:

vart NVARCHAR2 (100) ; -- Explicity sized at 100 character.
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Ban c6 thé€ dinh nghia mét kiéu con NVARCHAR?2 bang cdch si dung
nguyén méau sau day:

SUBTYPE subtype_name 1S base:_type (maximum_size) [NOT NULL] ;

Cdc sé

C6 bén kiéu di liéu sd chinh. Cdc kifu di lidu 1a dinh dang
BINARY_INTEGER, IEEE 754 (BINARY_DOUBLE va
BINARY_FLOAT), NUMBER, va PLS_INTEGER. Cdc kiéu dit liéu
BINARY_INTEGER va PLS_INTEGER thi giéng nhau, c3 hai déu s
dung cdc thu vién todn hoc riéng hé didu hanh. Oracle sd dung
PLS_INTEGER dé& mé t4 cd BINARY_INTEGER va PLS_INTEGER la
c6 thé thay thé& cho nhau va sdch nay ciing vay.

Céc s6 dinh dang IEEE 754 cung cap céc s8 v6i d chinh xdc don va
dd chinh x4c kép dé hd trg viée tinh todn khoa hoc. Kiéu dit liéu NUM-
BER s dung mot thu vién (library) tuy ¥ duge cung ¢dp nhu 12 mét phan
cha Oracle 11g Database. N6 ¢6 thé luu trit cdc s& ddu ¢6 dinh hodc d4u
dong rat ldn.

Kiéu dif liéu BINARY_INTEGER. Kiéu dit liéu BINARY_INTEGER
gidng hét nhu PLS_INTEGER va luu trif cdc s0 nguyén tir-2,147,483,648
dén 2,147,483,647 dudi dang 32 bit ho#ic 4 byte. Nhu kiéu PLS_INTEGER,
né tinh todn hiéu qua hon trong diy s& clia né va chiém it khong gian
hon nhiéu so vdi kiéu dif litu NUMBER trong b6 nhé. Cac phép toan s
dung hai bién BINARY_INTEGER tao ra mot két qui bén ngoai day
kidu dir lidu s& dua ra mét 18i cheén s6 ORA-01426. Sau day la nguyén
mau dé khai bdo mdot kiéu dit liéu BINARY_INTEGER:

BINARY_INTEGER
Ban cé thé dinh nghia mét bién BINARY_INTEGER véi mét gi4 tri

rong hoic duge khdi tao trong qud trinh khai bdo. Ci phép cho cd hai
nhu sau:

varl BINARY_INTEGER;

var2 BINARY_INTEGER := 21;

BINARY_INTEGER sit dung céc thu vién todn hoc riéng, va do d6 ciu
lénh khai bdo khong cdp phat bd nhd d€ luu trit bién cho dén khi mét gid
tri duge gén.

Ban ¢6 thé dinh nghia mt kiéu con BINARY_INTEGER b#ng cach
s dung nguyén méu sau day:

SUBTYPE subtype_name IS base_type [RANGE low_number...high_number] [NOT
NULL] ;
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Cé mot 8§ ki€u con dinh nghia s&n cda kidu BINARY INTEGER. Cdc
kiéu con NATURAL va POSITIVE gi6i han viéc st dung ching chi trong
céc gid tri s6 nguyén dudng. Cac ki€u con NATURALN va POSITIVEN
gidi han céc phép gan rong. Mot 161 PLS-00218 duge dua ra khi ban c6
khai béo mot NATURALN hosic POSITIVEN ma khong khéi tao gia tri.
Chiing dé nghi thyc thi mét sy rang buge khong réng trén kidu dit liéu.

Kiéu con méi nhat 1a kiéu dit liéu SIMPLE_INTEGER dugc gidéi thiéu
trong Oracle 11g. N6 cit xén sy tran (overflow) va bd qua viéc dua ra bat
ky 16i lién quan @&n sy tran. Hidu suit cia kidu SIMPLE_INTEGER phu
thude vao gid tri cla tham s6 co s§ dit lidu plsql_code_type. Hidu suat
cao hon khi kiéu plsql_code_type duge x4c lap sang NATIVE béi wi cdc
Phép todn s6 hoc duge thye thi véi cdce thu vien hé didu hanh va ca viée
ki€m tra sy chén s6 va kiém tra gid tri réng duge vo hiéu hod. Hiéu sudt
chdm hon khi plsql_code_type duge x4c 1ap sang INTERPRETED bdi vi
né ngén sy qud tdi va tién hanh viéc kiém tra gis trj réng.

Ban ciing nén biét rang mot thao téc cast tt mét PLS_INTEGER
ho#c BINARY_INTEGER vao mét SIMPLE_INTEGER khong thye hién
su chuyén d6i trit phi gis tri réng. Mot 15i run-time duge dua ra khi cast
mot gid tri rong vao mét bién SIMPLE__INTEGER.

Kigu dit liéu dinh dang IEEE 754-. C4c s§ d¢ chinh xdc don va ds
chinh xdc cia dinh dang IEEE 754 dugc cung cdp d8 ha trg viée tinh
todn khoa hoc. Ching tao ra cée vén dé tran va vé cuc truyén théng nhu
14 mét phédn dinh nghia va thye thi cda ching.

Cd hai méi truong SQL va PL/SQL dinh nghia cdc hing
BINARY_FLOAT NAN va BINARY_FLOAT_INFINITY. Mbi truong PL/
SQL ciing dinh nghia bén hiing khée. T4t ¢4 6 hiing dugc tim thay véi
nhitng gid tri cla ching trong bang 3.4.

Gl ol
Tailigu Oracle 11g Dalabase khéng liet ke ahing rang bugc ady trong cée donh
séch 1o danh rigng hoge ta khos. Ching thuong duge tim thay bang cach in

ching td mat chuong teinh PL/SQL hoge truy vdn bdng
V$RESERVED_WORDS.

Sau déy 12 nguyén miu d€ khai béo cdc kiu dit licu IEE-754:
BINARY_DOUBLE
BINARY_FLOAT

Ban c6 thé dinh nghia céc bign cia nhing kifu nay véi nhiing gia tr

rong hodic khdi tao ching trong qué trinh khai béo. Ci phép cho ¢ hai
nhu sau:
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var1 BINARY_DOUBLE;
var2 BINARY_DOUBLE := 21D;
vard BINARY_FLOAT;
vard BINARY_FLOAT := 21f;
Bang 3.4 Cac hing |EEE-754

Tén hing Mdbi trudng Gia tri

BINARY FLOAT NAN SQL & PL/SQL N6 chita Nan, nhung cdc phép
todn so sdnh xem né 1a mot
chudi khéng nhay kiéu chix.
NaN trong ky hiéu khoa hoc
1a Not a Number.

BINARY FLOAT_ SQL & PL/SQL N6 chita Inf, nhung cdc phép

INFINITY todn so sdnh xem né la mét
chudi khéng nhay kiéu chit.

BINARY FLOAT_MIN_ PL/SQL N6 chita 1.175492435E-038.

NORMAL

BINARY FLOAT MAX PL/SQL N6 chita 3.40282347e+038.

NORMAL _

BINARY FLOAT MIN_  PL/SQL N6 chia 1.40129846E-045.

SUBNORMAL

BINARY FLOAT MAX = PL/SQL N6 chia 1.17549421E-038.

SUBNORMAL

Ban phai luén st dung mdt d cho cde trye kién s8 duge gan vio
BINARY_DOUBLE va mét f cho cdc truc kién 38 duge gdn vao mét
BINARY_FLOAT. Oracle 11g Database qué tdi cdc thudng trinh con néo
tan dung tdc d6 x{ 1y cha céc kidu dit lisu IEEE-754 nay.

Ban cling ¢6 th€ dinh nghia mét ki€u con BINARY_DOUBLE hoic
BINARY_FLOAT bing cé4ch st dung nguyén miu sau day:

SUBTYPE subtype_name IS base_type [NOT NULL] ;

Ban nén chd ¥ réng khdng giong nhu céce kiéu dit liéu s6 khéc, nhitng
kidu dit liéu s nay khong th€ bi rang budc bing ddy. Rang budc duy
nhit ma ban ¢6 thé 4p 44t 12 céc kidu con khong cho phép gan gi4 tri
réng.

Kiéu dit liéu NUMBER. Dif liéu NUMBER st dung mdt thu vién tuy
¥ dude cung cdp nhu 1a mot phén clia Oracle 11g Database. N6 c6 thé luu
trit cAc s8 trong ddy 1.0E-130 (1 nhéan v6i 10 ndng 1&n thanh luy thita Am
130) d&n 1.0E126 (1 nhan véi 10 nang lén luy thua 126). Oracle dé nghi
st dung kiéu dif liéu NUMBER chi khi viéc st dung ho3c két qua tinh
todn bi that bai trong day gi4 tri c6 thé cé. Kiéu dit liéu NUMBER khong
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dua ra mét 16i NaN (not a number) ho#ic v6 cye (infinity) khi mat gia tri
tryc kién hodc gia tri tinh todn ném bén ngoai diy kidu dit lidu. Nhimg
ngoai 1é nay ¢é nhilng két qui sau day:

W MOt gia trj tric kién bén dudi gia tri day t8i thi€u luu trif mdt zero
trong mét bién NUMBER,

M M3t gia tri tryc kién & trén gia tri day 18i da dua ra mét 16i bién dich.
B Mot két qua tinh toan trén gia tri day t8i da dua ra mot 13i bién dich.

Kiéu dit liéu NUMBER h trg céc s6 d&u ¢8 dinh va d4u dong. Cédc sb
déu ¢8 dinh dugc dinh nghia bing cach xdc dinh s6 chif s& (dugc goila do
chinh xdc) va s8 chif s6 nim bén phai diu thap phan duge goi 1a thang).
D4u thép phan khéng duge luu trif vat 1y trong bign bdi vi né duge tinh
bing méi quan hé giita 49 chinh xdc va thang.

Sau day 12 nguyén méu d€ khai bdo mét kidu dir liéu NUMBER d4u c6
dinh:
NUMBER [ (precision, [scale] } | [NOT NULL)

Cé4 d¢ chinh xdc va thang 1a nhiing gi tri tuy ¥ khi ban khai bdo mét
bién NUMBER. Kich c& mac dinh kiéu dir lidu NUMBER, s& chit s6, hosic
d9 chinh xdc 1a 18. Ban c6 thé khai bdo mét bién NUMBER véi chi do
chinh xdc¢ nhung ban phdi x4c dinh dé chinh x4c d€ dinh nghia thang.

Ban c6 thé khai bdo cdc bién NUMBER d&u c§ dinh véi cac gid tri
réng hogic dinh nghia ching trong qud trinh khai bdo. Ci phép cho cdc
phén khai bdo kiéu dir liszu NUMBER véi céc gig tri réng la

varl NUMBER; -- A null number with 38 digits.
var2 NUMBER(15); == A null number with 15 digits.
vard NUMBER(15,2);  -- A null number with 15 digits and 2 decimals,
Cu phdp cho cdc phén khai bdo kifu dit lisu NUMBER véi nhiing gid
trj khdi tao 1a
varl NUMBER := 15; -- A number with 38 digits.
var2 NUMBER(15) := 15; - A number with 15 digits.
var3 NUMBER(15,2) := 15.22;  -- A number with 15 digits and 2 decimals.

Ban ciing c6 thé khai bso cdc s6' déiu ¢ dinh biing cdch st dung c4e
kiéu con DEC, DECIMAL, va NUMERIC. Hoc, ban ¢6 thé khai bdo cdc
s6 nguyén bang céch st dung csc kidu con INTEGER, INT, vd SMALLINT.
Ching déu ¢6 cung mét do chinh x4c t3i da 13 38.

Sau day la cdc nguyén méu d€ khai bdo mét kidu dit lisu NUMBER
déu dong duge goi la cdc kidu con DOUBLE PRECISION ho#ic FLOAT:
DOUBLE PRECISION { (precision) ]
FLOAT [ {precision) ]
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Pinh nghia d6 chinh xdc cla cdc bién DOUBLE PRECISION ho#c
FLOAT thi tuy chen, Ban gip rdi ro mat di d§ chinh xAc¢ ty nhién cia
mdt s6 ddu déng khi ban rang budc dd chinh x4c. C4 hai bién nay ¢6 mot
kich ¢& mic dinh, s6 chit s&, hodc 46 chinh xdc 126. Ban ¢6 thé dinh
nghia dé chinh x4c cha mot bién FLOAT, nhung khong phai thang. Bat
k¥ nd lyc nh¥m dinh nghia thang cia mot trong hai kidu con nay sé dua
ra mét 18 PLS-00510 bédi vi ching khéng thé ¢6 mét s§ chif s4 ¢ dinh
niam bén phai d4du thap phan.

Cii phéap cho cdc phén khai b4o DOUBLE PRECISION hoic FLOAT
v@i cdc gid tri rong 1a

varl DOUBLE PRECISION; -- A nult number with 126 digits.
var2 FLOAT; -- A null number with 15 digits.
var3 DOUBLE PRECISION; -- A null number with 126 digits.
var4 FLOAT(15); -- A null number with 15 digits.

Cu phédp cho c4c phan khai bdo DOUBLE PRECISION ho#ic FLOAT
vdi cdc gig tri khadi tao la

var1 DOUBLE PRECISION := 15; -- A number with 126 digits.
var2 FLOAT := 15; -- A number with 126 digits.
var3 DOUBLE PRECISION{15) := 15; -- A number with 15 digits,
vard FLOAT(15} := 15; -- A number with 15 digits.

Ban ciing ¢6 kiéu con REAL cia NUMBER luu trit c4c sé ddu dong
nhung chi s dung mét d6 chinh x4c 63 chif s8. Kidu con REAL cung cip
d6 chinh x4c 18 chif s nim bén phai ddu thip phan.

Kiéu di liéu PLS_INTEGER. C4c kiéu dit liéu PLS_INTEGER va
BINARY_INTEGER gidng hét va st dung s8 hoc danh riéng cho hé diéu
hanh cho cdc phép tinh. Chiing ¢é thé luu trit cdc sé nguyén ti
2,147,483,648 dén 2,147,483,647 dudi dang 32 bit hodc 4 byte.
PLS_INTEGER chiém it khéng gian hon mét kiéu dir lidu NUMBER
nhiéu dé luu trit trong by nhd. N6 ciing tinh hidu qua hon mién 13 céc s6
va k&t qué cia phép todn nim trong ddy s cia nd. Bat ki phép todn tao
ra mjt két qua bén ngoai diy s& dua ra mat 16i chén s6 ORA-01426. Lai
duge dua ra ngay cd khi ban gdn két qud cda phép todn vio mét kidu di
lidu NUMBER. Sau day 13 nguyén mau d€ dinh nghia mjt kiéu dit lidu
NVARCHAR2:

PLS_INTEGER

Ban c¢6 thé khai bdo mdt bién PLS_INTEGER v6i mot gi4 tri ring ho#c
duge khdi tao trong qué trinh khai bdo. Cd phép cho ca hai nhu sau:
varl PLS_INTEGER,; -- A null value requires no space.

var2 PLS_INTEGER := 11; -- An integer requires space for each character.
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PLS_INTEGER sit dung cdc thu vién todn hoc riéng va do d6 cau iénh
khai b&o khong cap phat b nhd d€ luu trit bién cho dén khi mot gia tri
duge gan. Ban c6 thé test didu nay bing cdch si dung ham cai sin
LENGTH (). "

Ham cai sdn LENGTH

Hanh vi nay nhat quén vdi nhiing gi ban s& th&y khi viét cdc chuong
trinh C ho#e C++. Khi mgt gi4 tri duge g4n, ham cai sn LENGTH () tra
vé s8 ky ty chi khong phai s6 byte dugc yéu ciu d8 luu trix. Didu niy cé
nghia mdt PLS_INTEGER vdi 5 ho#ic 6 56 dudng nhu ¢6 mot chidu dai
ky tu 1an lugt 14 5 ho#ic 6 nhung thuc ra chi chi®m 4 byte khéng gian
trong ca hai trudng hgp. Két qud nay dudng nhu duoe lién k&t v6i cach
lam viée co s6 dit liéu NUMBER noi cée gia tri cot NUMBER dugce luu
trit dudi dang cac méng ky tu mdt chiéu C. Ham LENGTH () dudong nhu
dé€m cdc vi tri trong tat ci kifu di lidu sé.

Ban c6 thé khai bdo mot ki&u con PLS_INTEGER bng c4ch sit dung
nguyén méu sau day:

SUBTYPE subtype_name IS base_type [RANGE low_number..high_number] [NOT
NULL] ;

Gl Li.
Dl]nq rnhém lan mét DLS_IHTEGEP viti mét INTEGER. Cai teusc sa clunq

cac thy vién foén iu;tc l'né Jidu hanh ironq khi céi sau la mét kidu con cia kidu cd s&
NUMBER.

— —— i et TR W — — — — A i . — — i g vem— — — a—
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Céc ddi tugng lén (LOB) cung cap bén kiéu di lidu - BFILE, BLOB,
CLOB, va NCLOB. BFILE 1a kiéu dit lidu tré vao mdt file bén ngoai, didu
nay gi6i han kich 3 31 da ctia né chi trong 4 gigabyte. BLOB, CLOB, va
NCLOB 1a céc ki€u duge quan 1y bén trong. Kich ¢4 tdi da cda chiing 1a
8 dén 128 terabyte, phu thudc vao gi4 tri tham s§ db_block_size.

Céc cft LOB chia mét locator tré sang noi dit lidu thyc su duge luu
trit. Ban phai truy c4p mot gid tri LOB trong pham vi clia mdt giao tdc.
V& cd bén, ban sit dung locator 1am 13 trinh dé doc dif ligu tit hodie ghi dir
liéu sang ¢4t LOB. Chuong 8 trinh bay chi tiét vé cdch ban truy cap cdc
cot LOB va cac kidu dit ligu 1am viéc v6i LOB k& ¢4 géi cai s&n DBMS_LOB.
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Kiéu dit liéu BFILE

Kiéu dit liéu BFILE 1a mét kiéu dit liéu chi doc ngoai trif x4c l4p thu
muc 4o (virtual directory) va tén file cho file ngoai. Ban st dung ham
BFILENAME () cai sén d& x4c lap thong tin dinh vi cho mdt cot BFILE.
Trude khi ban st dung ham BFILENAME (), ¢6 mat s6 budc thiét 14p.
Ban phdi tac mdt thu muc vat 1y trén server, luu trit file trong thu muc,
tao mot thu muyc 4o trd sang thu muc vat 1y va cdp cic quyén doc trén thu
muc dén schema vén sd hitu table hodc chuong trinh luu trit truy cap cit
BFILE.

Ban truy tim descriptor (t&én ¢t), bi danh (mgt thu muc 40 din sang
vi tri thu muc vat 1§) va tén file bing cdch s dung thi tyce FILEGETNAME
() tit g6i DBMS_LOB. Tham s8 ¢ s6 dit lidu session_max_open_files xdc
lap 58 cdt BFILE mé tdi da. Chuong 8 tap hop cdch nhitng ménh nay lép
ghép lai v6i nhau nhu thé nao va cung cdp cho ban mét s8 don vi chuong
trinh luu trir & don gidn ho4 tién trinh. Sau day la nguyén méu dé khai
bdo mot kiéu dif liéu BFILE

BFILE

Cé mdt cach dé dinh nghia mét bién BFILE va né luén chida mot
tham chiéu réng theo mic dinh:

var1 BFILE: -- Declare a null reference to a BFILE,

BFILE khéng thé duge dinh nghia véi mét tham chi&u trir phi ban
vi€t m{t wrapper cho thii tuce DBMS_LOB. FILEGETNAME () cung cép
mét ham wrapper va gial thich nhimg giéi han von doi héi ham wrap-
per.

Kiéu dit litu BLOB

Cot BLOB 1a mét kiéu dit liéu 16n nhi phan doc - ghi. Céc kiéu dir lidu
16p tham gia cédc giao tde va ¢ thé phyc héi. Ban chi ¢6 thé doc va ghi
giifa cdc bi€n BLOB va cdc ¢dt ¢ 5§ dit lidu trong mét pham vi giao téc.
Céc kiéu dit lidu BLOB la nhitng ddi tugng va dugc xd 1y khdc véi céce
bign v huéng. Ching c6 ba trang th4i: null, empty va populated (khong
rdng). Ching ddi héi khdi tao bling ham empty_blob () d8 di chuyén tix
m{t tham chigu null d¢n mét trang thdi empty, hoic mét phép gan thap
luc phéan trye ti€p d€ tré thanh populated.

Céc BLOB c6 thé luu trit c4c file nhi phan gitta 8 va 32. That khong
may ban ¢6 thé truy cap cdc c6t BLOB bing céch st dung g6i DBMS_LOB
dé€ doc va ghi céc gid tri sau khi gan mét gi4 tri.

PL/SQL cho ban khai bdo cdc bi€n 16p cuc bd trong cac khéi néic danh
va khdi duge @it tén. Tuy nhién, ban phai thigt 14p mot lién két hoat
ddng gifta chuong trinh cGa ban va ¢4t BLOB luu trit dé chén, thém hoic
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doc gi4 tri cdt. N6i chung ban sé chi doc hodc luu trit cAc cum gié tri
BLOB 16n ho#c ban ¢6 thé 1am can kit cAc ngudn tai nguyén hé théng.

Sau ddy 12 nguyén méu d€ khai bdo mot kidu dit liéu BLOB:
BLOB

Chi c¢6 mét cach dé khai bao mét bién BLOB vdi mot tham chiéu réng
mic dinh:

varl BLOB; -- Declare a null reference to a BLOB.

Cé hai céch duge dinh nghia mét bién BLOB tréng (empty) va duge
tap hgp (populated):

varl BLOB := empty_blob(), -- Declare an empty BLOB.

varz BLOB := '43'i I'41'1 I'52";  -- Declare a hexadecimal BLOB for CAR.

Céc kiéu dit liéu BLOB dic biét hitu dung khi ban muén luu trif cic
file 4nh 1én, movie, ho#c cdc file nhi phén khéc. Tién ich cda chung phu
thudc rat nhidu vao viéc ban viét giao dién tét nhu thé nao. Chuong 8
thédo ludn céc cdch d& xi 1y nhitng giao téc giita cdc cot BLOB va cdc bién
PL/SQL.

Kiéu dit ligu CLOB

Cot CLOB 1a mdt kiéu dif liéu 16n ky tu doc - ghi. Cée kiéu dit lidu
CLOB tham gia vao céc giao tdc va ¢6 thé phuc hdi. Ban chi c6 thé doc
va ghi giita cdc bién CLOB va céc ¢t cd s& dif lidu trong mdt pham vi
giao tdc. Céc kiéu dif lidu CLOB 12 nhiing d6i tugng nhu BLOB va duge
x 1y khdc véi cde bién vd hudng. Ching ciing ¢6 ba trang thai: null,
empty, hodc populated (khong tréng). Cdc CLOB ddi héi khéi tao bang
ham empty_clob (} € di chuyén tift mot tham chiéu rdng dén mot trang
thai empty, ho#ic tir mot phép gén ky tu truc ti€p dé trd thanh populated.

Cdc CLOB c¢é thé luu trit céc file ky tu gitta 8 va 32 byte. Cdc CLOB
ciing bi cing mét gidi han nhu céc kiéu bign khéng phai Unicode. Viéc
cdp phdt khong gian tinh bdng byte trong khi viéc ma hod Unicode duge
thuc hién trong cde ky tu duge dinh nghia bdi 2 ho#ic 3 byte mébi ky tu.
Nhu v6i cdc BLOB, ban chi ¢6 thé truy cép cdc cit CLOB bing cach sl
dung g6i DBMS_LOB dé doc ho#c ghi céc gi4 tri sau khi gdn mét gia tri.

PL/SQL cho ban khai bdo cdc bién CLOB cuc b$ trong cac khoi nic
danh va kh&i duge dit tén. Nhu véi cde BLOB, ban phéi thiét 1ap mot
lién két hoat dong giita chuong trinh cia ban va ¢6t CLOB luu trit dé
chén, thém, hoc doc gia tri c¢t. N6i chung, ban s& muén chi doc hodc
luu trif cdc cum gié tri CLOB 16n, ho#c ban c6 thé 1am can kit cde ngudn
tai nguyén hé thong.
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Sau day 1a nguyén méiu dé€ khai bao mét kiéu dir liéu CLOB:
CLOB

Chi ¢6 cdch d€ dinh nghia mét bi&n CLOB véi mdt tham chigu rdng
méc dinh:

varl CLOB; -- Declare a null reference to a CLOB.

C6 hai cdch d€ dinh nghia mét bién CLOB tréng va mot bién CLOB
duge tap hgp (populated):

varl GLOB := empty_cloh(); -- Declare an empty CLOB.
var2 CLOB := 'CAR’; -- Declare a CLOB for CAR,
Kiéu dit ligu NCLOB

Cot NCLOB 1a mét kiéu dif liéu 16n ky tu Unicode doc - ghi. C4e kidu
dit ligu NCL.OB tham gia vao cdc giao tdc va c¢6 th€ phuc héi. Ban chi ¢
thé doc va ghi gita cdc bi€n NCLOB va cdc cdt co s§ dif lidu trong mét
pham vi giao tde. Cac kidu dit litu NCLOB 14 nhiing d61 tugng nhu BLOB
va CLOB va dugc xif Iy khéc v6i cdc bién vé huéng. Ching khéng ¢6 ba
trang théi. Chiing c¢6 thé null, empty, hoiic populated (khong phai empty).
Cdc NCLOB doi héi khdi tao bing cing mét ham empty_clob () duge s&
dung dé€ khdi tao mét bign hodc ¢dt CLOB. Ham empty_clob () thay déi
tham chiéu rong thanh mét trang thai empty. Ho#c ban ¢6 thé gan chudi
ky tu tryc ti€p d€ tap hop lai bién.

Céc NCLOB c6 thé luu trit c4c file ky tu Unicode gitta 8 va 32 byte.
Céc gidi han chudi ky ty Unicode x4c 14p kich ¢& t6i da tuong dng véi tap
hgp ky tu co s& dir ligu. Mot s8 tap ho’p ky tu st dung 2 hosc 3 byte d€ luu
trit cdc ky tu Ban chia kich ¢& t6i da (8 dén 32 gigabyte) cho s& byte
duge yéu cdu trén mdi ky ty, nghia 13 mdc t8i da cho mét NCLOB la 4
dén 16 gigabyte cho mdt tap hop ky tu 2 byte (AL16UTF16), va 2.67 dén
8.66 gigabyte cho mot tip hgp ky tu 3 byte (UTF8). Nhu v6i cac BLOB
va CLOB, ban chi c6 thé truy cip cdc ¢t NCLOB biing c4ch si dung géi
DBMS LOB dé doc va ghi cée gid tri sau khi gén ban ddu mot gi4 tri.

PL/SQL cho ban khai bédo c4c bién NCLOB cuc bd trong c4c khéi nic
danh va khai duge dit tén. Nhu véi cdc BLOB va CLOB, ban phai thist
lap mot lién két hoat déng gilfa chuong trinh cda ban va ¢t NCLOB luu
trit d€ chen, thém hoic doc gi4 tri cot. N6i chung, ban sé& chi muédn doc
hodc luu trif cde cum gid tri NCLOB 16n, ho#c ban c¢é th€ lam tidu hao
cde ngudn tai nguyén hé théng.

Sau ddy la nguyén miu d€ khai bdo mét kidu dir liéu NCLOB:
NCLOB
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Chi c¢6 mdt céch dé dinh nghia mot bién NCLOB v6i mdt tham chiéu
réong mic dinh:

vart NCLOB; -- Declare a nuli reference to a NCLOB.

C6 hai cach dé dinh nghia mot bién NCLOB tréng va duge tdp hop
lai:

varl NCLOB := empty_ciob(); - Declare an empty NCLOB.
var2 NCLOB := 'CAR’; -- Declare a NCLOB for CAR.

Cac kiéu dif lidu tang hgp

C6 hai kidu dit liéu téng hgp duge khai quat hod: cdc record va collec-
tion (tdp hgp). Mgt record con duge goi 1a mot cdu trie thudng chia mot
tdp hgp cdc phan td lién quan nhu mot bang co s§ dif liéu duge chudn
hod. Céc collection 14 cdc tap hgp nhiing th¢ tuong tu. Nhitng thif ¢6 thé
14 cdc bién vb hudng, d8i tugng 16n, 461 tugng do ngudi ding dinh nghia
(xem chuong 8) hodc cdc record.

Hai muc nhé ti€p theo md td viéc khai bdo cdc record va collection.
Sach thye thi cdc record qua subt sdch nay. Trong khi c4c record khéng
phai 1a nhitng d6i tugng nguyén thuy, ching 14 nhitng cau tric co ban
trong ngén ngit. Chuong 7 dé cdp chi ti€t vé céc collection.

Céc record

Mot kiéu dif ligu record 12 mét cdu trdc. Mot cdu tric (structure) 14
mdt bién téng hop chita mt danh sach cac bién ma thudng cé cée tén va
nhitng ki€u dit liéu khdc nhau. Ban dinh nghia mét kiéu dir lidu record
mdt cdch ngdm dinh hosc tud¥ng minh. Cé nhitng giéi han vé viéc sit
dung céc record duge tac ngdm dinh. Ban khdng thé st dung mét record
duge tao ngdm dinh trong mot mang (array). ROWTYPE cho phép ban
dinh nghia mot loai record duge neo mjt cich ngdm dinh. Khi ban muén
x4y dung mdt record va sif dung né trong mot record hofic mang khdc,
ban phdi xay dung record mjt cdch tudng minh.

Sau day la nguyén miu dé dinh nghia tudng minh mét kidu di liéu
record:

TYPE type_name |1S RECORD
( element? sql_datatyps | plsqi_datatype [NOT NULL][[DEFAULT I :=] literal)
, element2 sql_datatype t plsql_datatype [NOT NULL][[DEFAULT | :=} literal]

, element(n+1) sql_datatype | pisql_datatype [NOT NULL]{[DEFAULT | :=] lit-
eral]
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)

sql_datatype cia mdt phén i trong loai record duge dinh nghia tudng
minh ¢6 thé st dung mot cpt duge nec mdt cdch ngdm dinh. Ban neo
(anchor) ¢t st dung thuge tinh TYPE. plsql_datatype clia mdt phan ta
trong loai record duge dinh nghia mét cdch tudng minh ¢6 thé sir dung
mét loai record duge neo mot cdch ngdm dinh (s dung ROWTYPE). Sau
khi ban dinh nghia loai record, né ¢6 sén dudi dang mot kiéu dit liéu cuc
b§. Ban ¢6 thé khai bdo mdt bién biing cdch si¥ dung kidu dit lidu record
trong cédc chuong trinh khéi nic danh va khai duge dit tén.

Dong mé sau ddy minh hoa viéc khai bdo mjt ciu tric duge khdi tao:

DECLARE
TYPE demo_record_type 1S RECORD
( id NUMBER DEFAULT 1
, value VARCHAR2(10) := 'One');
demo DEMO_RECORD_TYPE;
BEGIN
dbms_output.put_fine('['l Idemo.id! I'}['l Idemo.valuel I']");
END;
/

Khéi thye thi in ngi dung cla record bing céch st dung ky hiéu chdm.
Chédm la component selector tit badng 3.1 trude. Component selector tdch
cdc tén bién va tén phan ti. Diy con duge goi 1a mée ndi thude tinh
(attribute chaining) trong mét s6 tai liéu Oracle.

Ciing c6 thé x&p 18ng c4e record. Ban truy c4p tén cla cée record duge
x&p 1ong biing céch st dung mét component selector, hodc d&u chdm
khéc nhu duge trinh bay:

DECLARE
TYPE full_name IS RECORD
{ first VARCHAR2(10 CHAR) := ‘John'
, last VARCHAR2(10 CHAR) := 'Taylor");
TYPE demo_record_type IS RECORD
{ id NUMBER DEFAULT 1
, contact FULL_NAME);
demo DEMO_RECORD_TYPE;
BEGIN
dbms_output.put_line('['l Idemo.idl I']'};
dbms_output.put_line('['l Idemo.contact.firstl I']{’1 idemo.contact.last! ']
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END;
/

Céc record cuc ki hitu dung khi 1am viéc véi cdc cursor va collection,
Chuong 4 d& c4p dé€n céc cursor bdi vi ban cdn hidu cde cdu tric didu
khién l4p lai dé lam viéc v6i ching. Phén tiép theo "cdc collection”
huéng dan cach xdy dung cdc tdp hop record.

Céc record c6 s&n doc quyén bén trong pham vi thyc thi PL/SQL. Ban
¢6 thé dinh nghia mo6t ham luu trit dé tra vé mét loai record nhung diéu
dé gidi han cach sit dung mdt ham. SQL chf ¢6 thé truy cdp cdc ham luu
trit khi ching tré vé cdc kiéu dix liéu SQL. Lua chon cho viée trd vé mot
record 1a mét loai 481 tugng SQL. Chuong 4 dé cédp dén céc loai 461 tugng
nhung ban nén chd ¥ ring ching khéng ¢6 sén trong Oracle 11g Express
Edition. Ban ciing c6 thé tra vé mot loai record bing cdch s& dung mot
ham pipelined vén chuyén d3i né thanh mét ban gép hang don. Chuong
6 trinh bay cdch thyc thi cac ham pipelined.

Collections

Céc collection (t4p hgp) 1& cdc mang (array) va danh séch (list). Cdce
mang khéc véi cde danh sdch trong dé ching st dung mdt index duge
danh s8 theo trinh ty trong khi cdc danh sdch s dung mdt index s6
khong theo trinh tu ho4e index chudi duy nhéit. Cdc mang la nhitng danh
sdch duge tip hop day diac bdi vi ching c6 cdc index dude d4nh s& theo
trinh ti. Trong khi cdc danh sdch c6 thé ¢ cdc index 38 duge tap hop
day d4c. Ching ciing cé thé duge tip hop thua. Buge tip hgp thua nghia
14 ¢6 cde khodng hé trong mét diy hoic khéng theo trinh tuy.

Oracle hd trg ba loai tdp hop. Hai loai t4p hgp 1a cdc kiéu dit lidu SQL
va PL/SQL phu thudc vao cdch ban dinh nghia nhu th& ndo: VARRAY va
bang xép 18ng (nested table). Loai tip hop thi ba 14 mét kidu dit liéu chi
PL/SQL duge goi 14 mdt méng k&t hop (associative array). Mdng két hop
cdn duge goi 1a mot table PL/SQL hoc mét table index-by. Cdc muc nhd
md ti cdch khai bdo cdce tap hgp cla cdc loai VARRAY, bang x&p 16ng, va
mdng ké&t hgp. Chuong 7 dé cap chi tigt dén c4c tap hop.

Kiéu di liéu VARRAY. Kiéu dif liéu VARRAY giéng mang truyén
théng nhit. Cdc phén t ¢6 cing mjt ki€u va s dyng mdt index s6 trinh
ty. Didu nay c6 nghia index clia c4c bién VARRAY dugc tip hop day dic.
Ban chon sit dung mét VARRAY khi biét s6 phdn t s& ndm trong tédp
hgp trude khi khai bdo bién. Nhu cdc mang trong nhiing ngdn ngir lap
trinh khéc, VARRAY khong thé tdng kich ¢& sau khi dd duge khai béo.
Ban nén s dung mdt bang xép 16ng hodic méng két hgp khi ban khéng
chiic chin ban c¢6 biét trude cdc gid tri s0 tdi da hay khong.

Cé hai nguyén miu cho mdt VARRAY béi vi ban ¢6 thé dinh nghia né
trong SQL ho#c PL/SQL. Ban ciing nén chi ¥ ring kiéu dit liu duge
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dinh nghia, khéng duge khai bao. Su khéc biét nay xay ra béi vi VARRAY
14 mét loai 481 tugng. Céc d6i1 tugng ddi héi vide xdy dung tudng minh.
Chuong 14 vé céc doan d6i tugng gidi thich thém vé cich ban xay dung
cdc 46 tugng.

Mot VARRAY cé ba trang thdi: defined, initialized, hoéc allocated.
Ban dinh nghia mdt VARRAY bing cdch gén cho né mét tén va mot
kidu. Ban khéi tao mét VARRAY bing cdch goi mét constructor (phuong
thidc tao) theo cing mgt tén nhu dinh nghia trong kiéu dit 1iéu VARRAY.
Ban cdp phat (allocate) khong gian mét cdch ngdm dinh ho#c biing cdch
goi phuong thitc EXTEND () trong API tidp hop duge tim thdy trong
chuong 7.

Sau day la nguyén miu SQL dé dinh nghia mét VARRAY gdm cdc
bién v6 huéng:

CREATE OR REPLACE TYPE varray_name AS VARRAY (maximum_size)

OF sqi_datatype [NOT NULL] ;

Nguyén miu sau diy dinh nghia mét VARRAY clia bat ky kiu dit lidu
trong mgt khdi PL/SQL:

TYPE varray_name IS VARRAY (maximum_size) OF [sql_datatype |
plsql_datatype] [NOT NULL] ;

Ca hai dmh nghia kiéu x4dc dinh mgt kich ¢& ¢& dinh. Kich ¢& t5i da
gi6i han s6 phéan t& ma ban ¢6 thé luu trif trong mét VARRAY. Ban ciing
¢6 thé dinh nghia cdc bién VARRAY sk dung cic d6i tugng SQL cho
ngudi dung dinh nghia hodc cée loai record PL/SQL. Chuong 14 huéng
dén cdch xdy dung cde bi€n VARRAY vdi cdc loai ddi tugng do ngudi
ding dinh nghia. Chuong 7 huéng dan c4ch tin dung céc loai record PL/
SQL trong cdc bién VARRAY.

C6 méot nguyén miu dé khai bdo mot tdp hop VARRAY, va c6 hai
nguyén méu dé dinh nghia mét tdp hgp VARRAY. Ban c6 thé dinh nghia
mét tap hgp VARRAY du6i dang mét tip hgp duge khdi tao ma khéng
cdp phét bat ky bé nhé hose dudi dang mot tap hop duge khdi tao vdi bd
nh¢ duge c&p phat. Ban cp phét mot b$ nhé bing cich s& dung mot
phtwng thic dat dir heu vao tip hogp. Ddng sau day 13 cdc nguyén miu
duge dé cép truGc ma ban sif dung trong mét khai PL/SQL:

varl varray_name,
var2 varray _name ‘= varray.name();
vard varray_name ‘= varray_name(value1, value2, .. ., value9, value10);

Goi tén bién cla kiéu VARRAY khéng ¢6 bat ky ddi s6 tao mét bign
trﬁng nhung duge khéi tao. Mot 1énh goi tuong tu clia tén bién véi ce
doi s6 tao va cdp phét cdc gid tri cho VARRAY. Tri phi ban da xdc dinh
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rang budc not-null, ban c6 thé cdp phat khong gian bdng cdch gan cédc
gid tri réng (null).

M4 sau didy minh hoa viéce khai bdo mot VARRAY clia bién v6 hudng:
DECLARE
TYPE number_varray 1S VARRAY(10) OF NUMBER,;
list NUMBER_VARRAY := numhber_varray(1,2,3,4,5,6,7,8, NULL,NULL);
BEGIN
FOR i IN 1. list.LIMIT LOOP
dbms_output.put('[’) Ilist(i)! I']);
END LOOP;
dbms_output.new_line;
END;
!
Chuong trinh in két qua sau d4y sang console:

(1] [21 B {4) [Sh 6} (7] (81 [ D)

N6 khéi tao 8 phan tit dau tién vdi cde gid tri hai phan tif cudi cing
v6i cde gid tri rdng. Phdn khai bdo cdc phép khéng gian cho 10 phén ti
bing cdch xdc lap t4t cd phdn tif sang value, von c6 thé chia mot gid tri
réng. Phuong thie LIMIT () tra vé kich ¢d t3i da; né 1a mot phédn cha
Oracle Collection API va chi 4p dung vao cdc bién VARRAY. Ban khong
thé st dung phuong thite DELETE dé loai bd mot phédn t& sau khi né
duge dinh nghia. C4c index VARRAY ludn duge tdp hgp day dic.

Kiéu dit liéu Nested Table. Ki€u dif lidu nested table giong nhu
mbt danh sach duge tao index biing s8 hodic 16p Java. Nhu trong VARRAY,
c4c phan t cing mot loai va st dung mét index s8 trinh tu. Didu nay c6
nghia index clia cdc bién nested table duge t4p hop diy dic. Ban nén sd
dung mot nested table khi ban khéng biét s& phén t& vn sé ndm trong
tap hop truge khi khai bdo bign. Nhu cdc danh sdch trong nhimg ngon
ngit 14p trinh khdc, nested table c6 th€ phét trién kich c# mét khi da
duge khai béo.

C6 hai nguyén miu cho mot nested table bdi vi ban c6 thé dinh nghia
né trong SQL hodc PL/SQL. Ban ciing nén chu ¥ réng kiéu di liéu duge
dinh nghia, khéng thé dugc khai bdo. Sy khdc biét nay xay ra béi vi
nested table 1a mét loai d6i tugng. C4c ddi tugng ddi hdi mot sy xdy dung
tudng minh. Chuong 14 vé céc loai déi tugng gidi thich thém xay dung
déi tugng.

Mot nested table c6 ba trang théi: defined, initialized, ho#c allocated.
Ban dinh nghia m{t nested table bing c4ch gén cho n6 mot tén va mdt
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kiéu. Ban khdi taoc mot nested table biing cdch goi mdt phuong thie tao
(constructor), von luén cé ciing mét tén nhu kigu dif liéu nested table
duge dinh nghia. Ban cdp phdt khéng gian bing cach tudng minh hoac
bing cdch goi phuong thite EXTEND trong collection API, duge md ta
trong chuong 7.

Sau ddy 14 nguyén méu SQL d€ dinh nghia mét nested table gém cic
bién vb hudng:

CREATE OR REPLACE TYPE table_name AS TABLE

OF sql_datatype [NOT NULL] ;

Nguyén miu sau day dinh nghia mot nested table ciia bat ky kidu di
liéu duge dinh nghia trong mét khoi PL/SQL:

TYPE table_name IS TABLE OF [sql_datatype | plsql_datatype]
[NOT NULL] ;

Ca hai dinh nghia kigu khéng x4c 14p mot kich ¢d t8i da béi vi khéng
c6 giéi han vé€ bao nhiéu phén ti ban c¢é th€ luu trit trong moét nested
table. Ban ciing ¢6 thé dinh nghia cac bién nested table st dung cdc déi
tugng SQL do ngudi ding dinh nghia hoic céc loai record PL/SQL.

Gt o

DBA auqc xée !Qp gidi an, va khi l)qn vi pl\qm vige eflp pl'néf Lhﬁnq gian DGA,
bqn s& aLIu ra mit ngogi |é.

— Ay —— ——— T At ol s, S — — — — — — — — o ~arare m—

C6 mot nguyén miu dé khai bdo mdt t4p hop nested table, va ¢6 hai
nguyén miu d€ dinh nghia m{t tap hop nested table. Ban c6 thé dinh
nghia mdt t4p hogp nested table dudi dang mét tdp hop duge khdi tao ma
khéng cdp phat bat ky bd nhé. Hodc dubi dang mot tap hop duge khdi
tao véi bg nhd duge cdp phat. Ban cdp phat b nhé bing cdch st dung
mdt phuong thiec tao vén dit dir lidu vaoe tdp hop.

Sau day la cdc nguyén mau dd dé cip ma ban sé s dung trong mdt
khoi PL/SQL:

varl varray_name,
var2 varray_name .= varray_name();
vard varray_name = varray_name(valuel, value2, .. ., value9, valuei0);

Goi tén bién cha loai nested table khang ¢6 bat ky d6i s§ nao s& tao ra
mot bién trong nhung duge khdi tao. Mgt 1&nh goi tuong ti cia tén bién
véi cdc d6i s6 tao va cdp phét cde gid tri cho nested table. Trit phi ban da
xdc dinh rang budc not-null, ban ciing c6 thé cap ph4t khdng gian biing
cdch gdn cdc gid tri rong.
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M3 sau dady minh hoa cdch ban khai bdo nested table cia mét bi€n v
huéng:

DECLARE .
TYPE number_table IS TABLE OF NUMBER,;
list NUMBER_TABLE := number_table(1,2,3,4,5,6,7 8);
BEGIN
list. DELETE(2);
FOR i IN 1..list. COUNT LOOP
IF list.EXISTS{i) THEN
dbms_output.put(‘f"1 Nist(i)I 1']');
END IF;
END LOOP;
dbms_output.new_line;

Eklp;
i

Chuong trinh in két qua sau day sang console:
(1] 3] [4] [5] (6] {7] [8]

N6 khdi tao 8 phan tir ddu tién v6i céc gi4 tri va hai phén t{f cudi ciing
vli cdc gid tri rbng (null). Phan khai bdo c4p phat khong gian cho 8
phén td&. Sau d6, phudng thie DELETE xo4 phan t thd hai ra khéi danh
sdch nhung né khong loai bd khdng gian duge cdp ph4t. Viéc xo04 1am
cho index trd nén khéng theo trinh tu. Ban c6 thé chén lai mgt gi4 tri
mdi nhung chi khi ban tdi s dung gi4 tri index bi x04. Hanh vi nay khde
v6i mot VARRAY, noi ban khéng thé loai bé mét phdn t& mgt khi né
duge cdp ph4t trong bd nhd.

Phuong thic COUNT trd v& s6 phdn t khéng gian duge c&p phat
trong bt k¥ loai tip hop. Trong trudng hgp nay, né vln tod vé 7, trong
chi 6 phan tif 6 cdc gid tri. Khai if tranh tham chi€u phén t bj xo4 bdi
vl index 2 khéng con hién hitu nita. Chuong 7 trinh bay mét giai phap
khdc d€ dinh huéng cdc index thua.

Ki€u dit lidu Associative Array. Kiéu dit liéu associative array
giong danh séch lién k&t C/C++ truyén théng nhidu nh4t. Ban c6 thé
index m{t mang két hop (associative array) véi cdc s6 hodic cdc chubi
duy nhét. N&u ban chon céc s8, ching khong cdn phai thay trinh ty.
Diéu nay ¢6 nghia index clia mdt méng duge tap hop thua. Nhu mot
nested table, mdt mang két hop 1y tudng khi ban khéng bi&t s§ phén ti
s& ndm trong t4p hop trude khi khai bdo né. Nhu cde danh séch trong
nhiing ngén ngif 14p trinh khéc, nested table c6 thé phét trién kich 3
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sau khi di duge khai bde. B4 nhé cing duge cdp phat mot cAch ngdm
dinh trong qud trinh gdn vao mdt mang két hop.

Cé mdt nguyén miu cho mdt mang bdi vi ban chi cé thé khai bio né
trong PL/SQL. Mét méang két hop duge khai bdo nhu cde bign vé hudng
bdi vi n6 khong phéi 14 mét loai d6i tugng nghia 1a né khong doi héi viée
xay dung. Khong gidng nhu cdc bién vd hudng, ban khéng thé dinh
nghia mjt méng két hgp béi vi mbi 1an chi duge g4n mot phén ti.

Nguyén mau sau diy dinh nghia mét mang két hop clia bat ky loai dit
lidu va s dung cing mét index s4:

TYPE table_name IS TABLE OF [sql_datatype | pisql_datatyps]

INDEX BY PLS_INTEGER [NOT NULL] ;

Dinh nghia kiéu rat tuong tu nhu mét dinh nghia nested table. Né chi
¢6 mdt di€m khac biét chinh: né x4c dinh cdch index duge luu gitta nhu
thé& ndo. Mét nguyén mau thay thé& cho cidc mang két hgp s dung mét
chudi c¢6 chigu dai phé bién duéi dang méot index:

TYPE table_name IS TABLE OF [sql_datatype | plsql_datatype]

INDEX BY VARCHARZ2 (10) [NOT NULL] ;

C4 hai loai dinh nghia kigéu khong xéc l4p mdt kich c&@ t6i da béi vi
khéng c6 gidi han vé bao nhiéu phdn t& ma ban c6 thé luu trit trong mot
mang két hgp. Gidi han thuc sy chi phéi viée edp phat khéng gian PGA.
Ban ciing c6 thé dinh nghia c4c bién mang két hgp von s dung céc d6i
tugng SQL do ngudi dung dinh nghia hodc cic loai record PL/SQL. Chuong
14 huéng din ban céch xay dung cdc bién mang két hop véi cac loai ddi
tugng do ngudi ding dinh nghia. Chudng 7 huéng déin ban cdch tan dung
céc loai record PL/SQL trong cdc bi€n mang két hop.

Sau ddy 13 nguyén méu ma ban si dung trong mdt khai PL/SQL:
vari assoc_array name;
Ma sau ddy minh hoa vi¢c khai bdo mét mang két hop cia mjt bién
vd huéng:
DECLARE
TYPE number_table 1S TABLE OF NUMBER
INDEX BY PLS_INTEGER;
list NUMBER_TABLE;
BEGIN
FORiIN 1.6 LOOP
list(i) := 1; -- Explicit assignment required for associative arrays.
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END LOOP;

list.DELETE(2);

FOR i IN 1..1ist.COUNT LOOP
IF list.EXISTS THEN

dbms_output.put('[') Iset(i) | 1']");

END IF;

END LOOP;
dbms_output.new_line;

END;
/
Chudng trinh in két qué sau diy sang console:

(1] (3] [4] {S] I6]

N6 khdi tao 6 phan ti vdi cdc gid tri bén trong khéi thye thi. Céc
phén tif duge tap hgp biing phép gan truc tiép vao cdc phin t& duge tao
index cia ming két hop. Sau d6 phuong thic DELETE loai bd phin ti
thit hai ra khéi danh sdch. Khéng giéng trong VARRAY va nested table,
vigc x04 mot phéan tif ra khéi mot méng két hgp ciing s& loai bd khong
gian dugc cap phét. Vigc xod 1am cho index tré nén khéng theo trinh tur.
Ban c6 thé chen lai mot gi tri méi véi gid tri index bi xod hodic mot gis
tri index méi khéng duye sit dung. Piéu nay phdn 4nh hanh vi nested
table,

Phuong thite COUNT tra v& s& phén ti khong gian duge cip phat
trong bét ky loai tap hop. Khéi if tranh tham chigu phin t bi xo04 bdi vi
index 2 khong cdn hign hitu nifa. Chudng 7 trinh bay mét gidi phdp kh4c
cho vige dinh huéng céc index duge tip hop thua.

Cic cursor tham chify ké thong

Céc cursor tham chi€u hé théng 1a cdc pointer din sang cdc tap hgp
két qua trong cdc ving query work. Mot vung query work 1a mét viing b
nhé (duge goi 12 mjt ving ngit cdnh) trong Oracle 11g Database Process
Global Area (PGA). Ving query work (lam viéc truy vin) chita thong tin
vé query. Ban s& tim thdy cdc hang duge tra va bdi mdt query, s6 hang
duge xit 1§ bdi query, va mét pointer dén sang query dugc phén tich cd
Phép trong ving lam vigc query. Viang lam vigc query thuting tri trong
Oracle Shared Pool.

Ban sl dung cdc cursor tham chigu khi ban truy van dit lidu trong m{t
chugng trinh va x& 1y né trong mdt chuong trinh khéc dac biét khi hai

chuong trinh n&m trong cdc ngdn ngit 14p trinh khéc nhau. Ban c6 tuy
chon thyc thi mgt cursor tham chigu bing hai cdch: mét 1a duge dinh
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kidu manh va mét la duge dinh kidu y&u. Céc cursor tham chiéu la mot
kidu dit lidu chi PL/SQL. Ban c¢6 th€ dinh nghia ching trong cdc khdi nac
danh ho#c duge dét tén. Ching hitu dung nhét khi ban dinh nghla ching
trong cdc tham s6 package bdi vi cdc tign trinh c6 thé chia sé ching.

(6 mot nguyén miu nhung viée ban chon thuc thi cursor nhu thé nao
quyét dinh né duge dinh kidu manh hay y&u. Nguyén miu la

TYPE reference_cursor_name 1S REF CURSOR

[RETURN catalog_object_nameROWTYPE] ;

Ban tao mét cursor tham chidu duge dinh kiéu y&u béng cach dinh
nghia né ma khéng c6 mjt kiéu tra vé&. Mot cursor tham chi&u duge dinh
kidu manh c6 mot kidu tra vé duge dinh nghia. Theo quy tdc chung ban
nén sit dung céc cursor tham chi&u duge dinh ki€u manh khi ban cin neo
(anchor) mot cursor tham chidu sang mot d8i tugng catalog. Cde cursor
tham chi€u duge dinh kiéu yéu 1y tuéng khi query trd vé mét thi gi dé
ngoai trit mét d6i tuong catalog. Mt cursor tham chigu duge dinh kiéu
y&u chung chung d4 duge dinh nghia 12 SYS_REFCURSOR, va né c6 sdn
bat el noi nao trong méi trudng lap trinh PL/SQL.

Sdc manh clia mdt cursor tham chi&u trd nén quan trong hon khi ban
st dung chiing bén trong cdc don vi chuong trinh luu trd. Ban cling sd
dung céc cursor tham chiéu trong cc chuong trinh khéi nic danh va gin
ching vao mét bién méi trudng tham chi€u SQL*Plus.

Ban dinh nghia mét bién méi trudng tham chigu SQL*Plus bang cdch
dinh nghia mjt bién va nhdn ENTER. Céc cau 1énh SQL*Plus khong dbi
héi mot dsu chdm phdy hodc diu gach chéo tién (/) dé chay. M4 sau déy
tac mdt cursor tham chidu SQL*Plus dugc dinh kiéu yéu:

SQL> VARIABLE refcur REFCURSOR

Chuong trinh sau diy dinh nghia va khai bdo mjt cursor tham chi&u
trude khi md né modt cach tudng minh va gén cdc gia tri cha né vao mét
bién cAp session bén ngoai:

DECLARE
TYPE weakly_typed 1S REF CURSOR;
quick WEAKLY_TYPED;
BEGIN
. OPEN quick FOR
SELECT  item_title
' COUNT(*)
FROM item
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HAVING {COUNT(™) > 2)
GROUP BY item_title;
:refeur := quick;
END;
/

Cursor tham chiéu chung chung SYS_REFCURSOR c6 thﬁ tha’y thfé
leai cursor tham chigu dinh nghia cuc bg. Ban c6 thé truy vAn bién cdp
session d€ xem noi dung cha cursor tham chiéu v6i dong sau day:

SELECT :refcur

FROM dual:

Query tra vé két qué sau diy mién 1a ban dd chay céc script hat gidng
duge tim thdy trong phén gi6i thidu cla séch:

:REFCUR

CURSOR STATEMENT ; 1
CURSOR STATEMENT : 1
ITEM_TITLE

COUNT {*}

larry Potter and the Chamber of 3ecre-s

Harry Potter: Goblet of Fire

Dis Another Day

The Lord of the Rings -~ Two Towers

The Lord of the Rings - Fellowship of - he Ring

Chronicies of Narnia - The Lion, =he Witch and the Wardrobe
Harry Potter and the Goblet of Fi.e

Pirates of the Caribbean - The Curse of the Black Pearl
Pirates of the Caribbean

The Lord of the Rings ~ The Return of t » King

b e 2 W0 W W W W

10 rows selected.

Chuong 6 trinh bay cdch s dung mét ¢ irsor tham chiéu bén trong
cdc hAm va thd tue. C4c cursor tham chi&u Ly nhiing kiéu dit ligu eyc ky
hitu dyng khi ban muén chuyén pointer vin 3 lam viée query dén mét
chuong trinh bén ngoai. Ban ¢6 thé chuyén di'n chuong trinh bén ngoai
biing cdch st dung cdc thu vidn Oracle Call Interface 8 (OCIS).

Pham vi bhién

Nhu duge thao luin, PL/SQL 12 mét ngdn ngi’ 1ap trinh k&t khéi. Céc
don vi chuong trinh c6 thé 1a cdc khéi duge dit tén hodc khéng duge dit
tén. Mdi khdi 1ap trinh thigt lap pham vi chuong trinh riéng cta né.



118 Chuong 3: C4c diém co ban vé ngdén ngd

Pham vi chuong trinh bao gébm mét danh s4ch cdc bién (dinh danh) vén
6 thé chita dit liéu. Mét chuong trinh bao gdém céc bién duge dinh nghia
ca trong header (chi 4p dung cho cdc don vi chuong trinh duge dat tén)
va trong khéi khai b4o. Ching xem xét cyc bd d61 véi khoi l4p trinh.

Céc khoi nac danh x&p 18ng 1a ngoai 18 cho quy téc pham vi. Ching ¢6
su truy cdp dén cdc dinh danh khai PL/SQL chita cha chung. Piéu nay
ding cho du khéi chia 13 n#c danh ho#c duge d4t tén. Hinh 3.6 minh hoa
s truy cdp pham vi eda cdc khéi va cha cdc chuong trinh nic danh xép
1dng.

Ban c6 thé v ¥ ghi dé su truy cdp pham vi dén cdc khoi chira bing
céch tdi st dung mét dinh danh trong mot khéi xép 1éng. Hanh vi nay
duge minh hoa trong chuong trinh sau diy:

DECLARE
current_block VARCHAR2(10}) := 'Quter’;

outer_block VARCHAR2(10) := ‘Quter’;

BEGIN
dbms_output.put_line(’{current_block]['t | current_block | I']');
DECLARE
current_block VARCHAR2(10Q) := 'tnner’;

BEGIN

dbms_output.put_line(’[current_block}['1 | current_block | 1')’);

dbms_output. put_Lline(' [outer_block]['t | outer_block | F']');
END;

dbms_output.put_line(’[current_block]['l | current_block ! I']'};
END;
/

Céac dinh danh current_block va outer_block (c4c bién cuc bd) dugc
khai b4o trong mdt chuong trinh khéi nic danh ngoai véi gid tri outer.
Binh danh current_block duge khai béo trong khéi x&p 16ng hodc khoi

trong vdi mgt gia tri inner, trong khi dinh danh outer_block khéng duge
khai bédo trong khéi xép 1dng.

Chuong trinh két xudt két qué sau day:
[current_block]{Outer]

[current_block][Inner]
[outer_block] [Outer]

[current_block][Quter]



Chuang 3: Céc diém co ban vé ngbn ngil 119

Khéi xép 1ong ghi dé pham vi clia khéi chita biing céch dinh nghia
cung m¢t dinh danh. Khéi chita khéng thdy dinh danh current_block
dugc khai bdo bén trong. Pay 1a mét sdc théi cia pham vi khé tinh vi
trong PL/SQL.

Mot khia canh khéc cia pham vi 1a chuyén céc gi4 tri tit mot chuong
trinh dén mot khoi duge dit tén. Pidu nay dugc thuc hién qua danh sdach
tham s6 chinh thic von tao nén chit ky cda cdc ham va tha tuc. Chuong
6 gidi thlch nhitng khéi duge dit ten nay nhén cédc gi4 tri dudi dang céac
tham sd thuc sy va céc gid tri tra vé nhu thé nao.

Tom tat

Chuong nay da gidi thich cdc ddu téch (delimiter); cdch ban dinh
nghia, truy cap va gan cdc gid tri vao cdc bién nhu thé& nao; cdc don vi
chuong trinh khéi nac danh va khéi duge dit tén, céc kidu b1en va cach
pham vi bién lam viée trong nhitng chuong trinh PL/SQL nhu thé nao.

Hinh 3.6 So dd tham chi€u pham vi PL/SQL
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CHUONS 4

CAc cAu TROC
ditu khién

Céc cdu tric diéu khién (control structure) cho phép dua ra
nhiing lua chon cé didu kién, 14p lai cdc thao tdc va truy clp di
lidu. Céc cdu lénh IF va CASE cho ban phin nhédnh sy thyc thi chuong
trinh theo mot ho#ic nhidu didu kién. C4c céu 1énh Loop cho ban lip lai
hanh vi cho d&n khi cdc diéu kién duge ddp dng. Céc cursor cho ban truy
cap dif lidu mdi 14n mot hang hodc mjt t&p hop hang.
Chuong nay duge chia thanh cac phdn sau day:
B Cac cau lénh cb diéu kién
u Céc céu lénh IF
B CAc ciu lénh CASE
M Céc cAu lénh bién dich ¢6 didu kién
B Cac cau lénh lap lai
B Cdc cau lénh vang 1ap Simple
B Cac cau lénh vong 1&p While
B Ca&c cau lénh vong lip FOR
m Cac c4u truc cursor
M Céc cursor ngdm dinh
M Cac cursor tuong minh

C huong nay khdo sat nhifng cfu tric diéu khién trong PL/SQL.
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B Cac cau lénh Bulk
m Cac COLLECT BULK
m  Caccau lénh vong lap FORALL

Céc cau lénh cé diéu kién

C6 ba loai cau lénh cé diéu kién trong cdc ngdn ngit 14p trinh: céce cau
lénh ph&n nhdnh don, c4c cdu 1énh da phén nhénh khong c6 fall-through,
va cdc cdu lénh da phan nhdnh c6 fall-through. Fall through nghia la x&
1y tat cd diéu kién tiép theo sau khi tim thdy mét cdu 1énh CASE tuong
hgp. Céc cdu 1énh phan nhanh don la nhiing ciu lénh if-then-else. Céc
cdu lénh da phidn nhédnh khéng c6 fall-through 14 nhitng cdu lénh if-
then-elsif-then-else, va véi fall-through 14 cac céu lénh case. Hinh 4.1
minh hoa dong chdy logic cia hai ciu 1énh c6 diéu kién diu tién. CAu
l1énh thit ba khong dugce hién thi béi vi PL/SQL khéng hd trg fall-through,
va PL/SQL thuc thi ciu 1énh case nhu mét cdu lénh if-then-elsif-then-
else.

Gl ot

DUSQL sd Junq ta danh riéng ELSIF "’loq cho hai riéng [‘:iéi else if. ‘Dﬁq
la mﬁf sy thaa ke 1o cac ngén nqgi |ﬁp trinh Pascal va Ada.

Céu Iénh phan nhéanh don Céau l1énh da phan nhdanh

Hinh 4.1 Cédc dong chay logic cdu I&nh phdn nhanh

Céc hinh thoi trong hinh 4.1 14 cdc cdy quyét dinh (decision tree). Céc
ciy quyét dinh tugng trung cho viéc phdn nhdnh ma xay ra do nhiing
phép todn so sanh. Khi mot biéu thitc c6 thé trd vé mot gid tri null, ban
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nén dat bidu thic trong mdt NVL () cai sdn va cung cdp mét gid tri
Boolean méc dinh tudng minh.

PL/SQL hb trg cdc symbol tif vung, cac tidp hgp symbol, va céc dinh
danh duéi dang cédc todn td so sdnh hgp 18. Bing 4.1 trinh bay mot danh
sdch va dinh nghia vé cdc todn tf so sdnh symbol. Bang 4.1 m& réng
danh séch toan ti¥ so sdnh bing céch cung cép cdc todn tif so sanh véon 1a
cdc dinh danh (identifier). Cdc dinh danh nhu viy 1& nhimg tit danh
riéng hoéc tix kho4.

Bing 4.1 C4c todn tif so sdnh

AND So sédnh Toén ti AND cho phép két hgp hai
phép so sdnh thanh mét phép so
sdnh. Todn ti nay lam cho cdu lénh
t8 hop chi true (ding) khi cd hai
ciu lénh riéng 1é 1a true. Ban ciing
c6 thé sit dung todn t& AND véi
todn tt BETWEEN d€ gin két c4c
gid tri day trén va day dudi.

BEGIN
IF1=1AND 2 = 2 THEN
dbms_output.put_line('True.");
END IF,

END;

/

Diéu nay tra vé:

True.

BETWEEN So sdnh Toén t&d BETWEEN cho phép kiém
tra xem mdt gid tri bién c6 nim
giita hai gid tri cia cing mot kiéu
dif liéu hay khéng. Todn t¥ BE-
TWEEN ciing 14 mdt todn ti bao
ham (inclusive). Bao ham nghia la
mdt phin t tuong hgp cé thé bao
gdm mat trong hai gia tri bién.
BEGIN
IF 1 BETWEEN 1 AND 3 THEN
dbms_output.put_line('In the range.’);
END IF;

END;

/
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IN So sanh

IS EMPTY So sanh

Pidu nay trd vé ké&t qui sau day:

In the range.

"To4n t IN cho ban kifm tra xem

mot gi4 tri bién cé ndm trong mot
t4p hop gid tri duge tdch bing dau
phdy hay khong.

BEGIN

iF 1IN (1,2,3) THEN
dbms_output.put_line('In the set.’);

END IF;

END;

/

Pidu nay trd vé két qua sau day:

In the set.

Toan tit IS EMPTY cho phép ban
kiém tra xem mét bién tdp hop
VARRAY hoic NESTED TABLE c¢é
tréng hay khdéng. Tring (empty)
nghia 14 tap hop da duge tao khong
¢6 bat k¥ phén t mic dinh. Diéu
nay c6 nghia khong gian da khong
duge cdp phat cho SGA cho cdc phan
ti trong tap hop. Khi khéng gian
phéin it khong duge cdp phat, phép
g0 sdnh IS EMPTY trd vé& true, va
né tra vé false khi t8i thiéu mét
phén t duge cap phé4t. Ban dua ra
mét ngoai 12 PLS-00306 khi tap hop
da khong duge khéi tao théng qua
viéc tao tudng minh. Chuong 12 gidi
thich céch tao cdc tdp hgp (collec-
tion) nhu thé nao. Pidu nay chi ¢6
tédc dung véi cdc t4p hogp cua céc
kiéu dit liéu SQL v huéng.
DECLARE

TYPE list IS TABLE OF INTEGER;

a LIST := lisY();

BEGIN

IF alS EMPTY THEN
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IS NULL

IS A SET

So s4nh

So sdnh

dbms_output.put_line('*a" is empty.");
END IF;

END;

/

Piéu nay tra v& két qud sau day:

3" is empty.

To4n t& IS NULL cho phép kiém
fra xem méot gi4 tri bién c6 rdng
hay khéng. NVL () cai s&n c6 thé
cho phép gén vao bidt k¥ Boolean
ho#c bidu thic mot gi4 tri true hosc
false tudng minh.

DECLARE

var BOOLEAN;

BEGIN

IF var 1S NULL THEN
dbms_output.put_line('1t is null.');

END IF;

END;

/

Piéu nay tra vé két qud sau day:

It is null.

Todn t& IS A SET cho phép kiém
tra xem mot bién 14 mot bién tap
hgp VARRAY hay NESTED
TABLE, mién la mét instance cia
bién d4 duge tao. N6 trd vé true
khi ki€u d@ liéu bién 1a mdt
VARRAY hoic NESTED TABLE va
bién da duge tao. Puge tao nghia la
mdt instance cta tdp hgp d4 duge
tao ¢6 hodic khdng ¢6 c4c thanh vién,
Chuong 14 trinh bay thém chi ti&t
kh4i nidm vé viéc tao mot bién.

Toédn ti so sdnh IS A SET tr3 vé
false khi kidu dir 1lidu bién 1a mot
VARRAY hosic NESTED TABLE va
bién khéng duge tao. Mot mang két
hop (mét loai tap hgp khéc) khong



Chuong 4: Céc cdu tric didu khién

125

LIKE So sdnh

phai 12 mét d8i tugng tdp hop va
khi ban ¢& kiém tra xem né c6 phai
1a mét tdp hgp hay khong, ban dua
ra mdt ngoai 1&é FLS-00306. Tuong
tu cdc loai bién khde dua ra cung
mdt ngoal 1& PLS-00306. Chuong 7
gidi thich edch tao cdc tdp hop.
To4an t so sanh nay chi lam viée
v4i cdc tdp hop vén s dung céc
kiéu dit lidu SQL vd huéng. Néu ban
quén "A" trong todn ti IS A SET,
né dua ra mft ngoai 18 PL.5-00103
dinh danh bi bién dang.

PLS-00103 exception.

DECLARE
TYPE list IS TABLE OF INTEGER;
a LIST := list();

BEGIN

IFalS ASET THEN
dbms_output.put_line(""a” is a set.');
END IF;

END;

/

Piéu nay tra vé két qui sau day:

a" is a set.

To4n ti LIKE cho phép ban kiém
tra xem mot giA tri bién cé phai 1
mét phén ctia mot gi4 tri khéc hay
khong. Viéc so sdnh c6 thé dugc
thue hién vdi dau gach dudi tir dién
SQL cho m¢t wildcard (ky tu dai
dién} ky tu don, hodc wildcard
nhidu ky tu. Gi tri tit ving % bén
trong mot chudi khong tuong duong
vdi vide st dung né lam mdt chi
bdo thujc tinh trong PL/SQL.

BEGIN
IF *Str%" LIKE 'String' THEN
dbms_output. put_fine('Match'),
END IF;
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MEMBER OF

NOT

So sdanh

So s4nh

END;

/

Diéu nay tra vé két qua sau day:
Match.

MEMBER OF 1a mdt todn t& so
sénh logic. N6 cho ban tim xem mét
phan ti cé phdi 12 mdt thanh vién
clia mét t4p hop hay khong. N6 chi
lam viée v6i cdc tdp hgp cda céc
kiéu dit lidu SQL v huéng. N6 tra
vé true khi phén tit hién hitu trong
téip hgp va false khi né khiong hién
hinu.
DECLARE

TYPE list IS TABLE OF NUMBER;

n VARCHAR2(10) := 'One’;

a LIST := list{'One’, 'Two', 'Three');
BEGIN

IF n MEMBER OF a THEN
dbms_output.put_line(’“n” is member.");

END IF,
END;
!
Khi phén tif todn hang trai rbng,
todn tit trd vé false. Diéu nay cé
nghia ban ludn nén kidm tra tim
mot gid tri trude khi sit dung todn
t so sdnh nay. N6 in két qud sau
day:
n* is member

NOT 1a mét todn t pha dinh logic
vi cho phép ban kiém tra tim trang
théi d8i nghich v6i mét trang thai
Boolean clia mdt biéu thitc mién 12
né khong réng (null).
BEGIN

IF ROT FALSE THEN

dbms_output. put_line(' True.");
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OR So sdnh

SUBMULTISET So sénh

END IF:
END;
/

Khi bidu thic hodc gid tri 1a null,
NOT khéng thay d8i gi cd. Khong
¢é gid tri trdi nguge véi null va mot
sy phi dinh logic cla null ciing 1a
mbt null. Bidu nay trd vé két qud
sau day bdi vi FALSE 1a mét truc
kién Boolean va bdi vi TRUE 1a mét
thid duy nh&t khéng false khi ban
loai trir cdc gia tri null:

True.

Toan t& OR cho ban k&t hgp hai
phép so sanh thanh mét phép so
sénh. Todn t ndy lam cho cdu lénh
két hop trd thanh true khi mét cau
1&énh nay ho#c cdu 1énh kia 1a true.
PL/SQL st dung viée hugng gia ngin
mach nghia 12 n6 ngung lugng gia
mét phép so0 sanh ké&t hgp khi bét
k¥ gid tri nao la false.
BEGIN

IF1=10R1=2THEN

dbms_output.put_line( True.');

END IF
END;
/

Diéu nay tra vé k&t qua sau day do
mdbt trong hai cdu lénh 1A true;

True.

To4n tif SUBMULTISET cho phép
kiém tra xem mdt tap hop VARRAY
hosic NESTED TABLE c6 phéai 1a
mft tap hop con cla mot kidu di
lidu d6i xing hay khong. N6 tr3 vé
true n&u mjt 88 trong t4t cd phdn
tit trong t4p hgp trdi duge tim thay
trong tép hop phai. Ban nén chd ¥
ring todn t& nay khong kiém tra
tim m§t t&p hgp con thich hgp vén
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it hon tap hop ddy da hodc tdp hap
dédng nhat thic mét phén td.

DECLARE
TYPE list IS TAELE OF INTEGER;
a LIST := list(1,2 3);
b LIST := list(1,2,3.4);

BFEGIN
[F a SUBMULTISET b THEN
dbms_output. put_line("Subset.');
END IF;

ENC,

/

Pidu ndy tra vé két qud sau day

Valid subset. '

Ban ciing c4n biét thi tu phép todn cho cdc todn td so sdnh. Bang 4.2
liét ké thi tu phép todn cGa ching. Ban cé thé ghi dé thd ty phép todn
bing cdch dit cc biu thic thit cdp trong cdc dsis ngodc don. PL/SQL so
sdnh bat ky bi&u thitc bén trong cic ddu ngodtc dor dudi dang toan bo két
qué. PL/SQL dp dung bt ky todn tl so s4nh con lai trong-mdt biéu thic

-biing thif ty phép todn cha chiing.

Céc biéu thiic so sanh don trad v& mdt true, false, hodic null. Ca false
va null khéng phai true khi ban lugng gi4 viéc mét bigu thic 1a true hay
khong Tuong tu, ca true va null khong phai false khi ban lugng gid mét
bidu thitc dudi dang false. Mot bidu thic null khéng bao 21 14 true hoc
false. Bang 4.3 phén 4nh céc k&t qua c6 thé ¢ trong mét bang chén tri.

Tha ty
1

2
3
4

Bang 4.2 Thir ty cia
Todn tl

*%

= =, €, >, <=, >=, <>,

¢dc¢ phép todn

Dinh nghia

Phép mii hod (xem bang 3.1)
Ddng nhét thic va sy phi dinh
Ph:ép nhan va phép chia

Phép ¢dng, phép tri,
va phép ghép

Phép so sdnh

1=, ~=, A=, BETWEEN,

IN, IS NULL, LIKE
AND

Phép héi
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7 NOT Phép phit dinh logic
8 OR Phép loai trix

Nhiéu biéu thdc so sdnh ddi héi edc bing chéan tri hai phia: mét bang
cho toan t héi, AND, va mdt bang khéc cho todn ti bao ham OR. To4n
tir hoi tao cdc bidu thite noi ban phén gidi t§ hop cda hai bidu thic trong
d6 ca hai 14 true. Toan bd ciu 1énh khong true khi mot 1a false ho#ic null.
Béng 4.4 phédn dnh nhimng k&t qui c¢6 thé c6 cla db chinh xdc hoi - khi
cdc biéu thic X va Y 14 true, false ho#c null.

Nhiéu biéu thic so sénh ciing ddi héi mét bing chan tri hai phia dé
kiém tra to4n ti bao ham lam viéc nhu th€ nao. Bao ham (inclusive) 1a
noi hai diéu 13 true khi didu nay ho#ic diéu kia 13 true, nhung do cdc bidu
thitc null toan bd cdu 1énh ¢6 thé 1a true, false, ho#c null. Bang 4.5 phan

anh céc k&t qui c6 thé cé cla dd chinh x4c bao ham - khi cdc biéu thde
X hoac Y 1a true, false ho#ic null.

Bang 4.3 Bing chén irj m4t bién

Gia tri X Biéu thitc K&t quia Bifu thde Két qua
phi dinh

TRUE X1la TRUE TRUE X 1a NOT TRUE FALSE

FALSE X 1a TRUE FALSE X1la NOT TRUE TRUE

NULL X1la TRUE NULL X 1la NOT TRUE TRUE

Bdng 4.4 X v3 Y 12 TRUE, FALSE hojc NULL

Xvay Y la TRUE Y la FALSE Y la NULL
X la TRUE TRUE FALSE NULL
X1aFALSE FALSE FALSE FALSE
X1laNULL  NULL FALSE NULL

Céc bang chén tri gitp hoach dinh cdch ban s& ph4t trién logic phan
nhdnh trong céc cdu 1énh IF vA CASE nhu thé nao. K&t qué logic tuong
ty ndy mé rong thanh ba biéu thitc tré 18n nhung chiing khong ké&t xust
trong cédc bdng 2 chiéu.

Phén nay dd cung cip chi tiét d€ h8 trg cdc phén con phan nhénh.
Céc phan con ki€m tra cdc ciu lénh phén nhinh don va da phan nhdnh
von s dung cdc cdu lénh IF va c4c ciu lénh da phan nhénh vén s dung

cdc clu lénh case don gian va tim ki€m. C4c phdn con duge k&t nhém
béng cdc cau 1énh IF va CASE.
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Cac céu Igah If

Cau 1énh IF hd trg cdc cau 1énh phan nhédnh don va da phén nhanh.
Céc cau 1énh IF 1a cdc khdi. Chang bt du véi mét dinh danh bét ddu,
hodic tir danh riéng, va k&t thic bing mét dinh danh két thic va mot ddu
cham phdy. T4t ca ciu 1énh khéi doi héi t6i thiu mot cu lénh tuong ty
nhu cde khoi nic danh hoic khéi duge dat tén.

Céc cau 1énh IF lugng gid mot didu kién. Mét didu kién cé thé 14 bét
k¥ bidu thic so sanh hogc t4p hgp biéu thic so sdnh vén lugng gid thanh
mot true hodic false logic. Ban c¢6 thé so sdnh hai tryc kién ho#c bién
cing mét kidu. Cac bién thuc sy c6 thé cé cac kiéu dit lidu khac nhau
mién 1a ching ngdm dinh hodc ban chuyén d8i moét trong hai kiéu d€
khép vdi ki€u kia mét cdch tudng minh. Mat bién Boolean ¢6 thé thay
th& mét phép todn so sanh. Ban ciing c¢6 thé so sanh k&t qua cda hai 1énh
goi ham nhu ban thudng so sdnh hai bién ho#ic mdt bién va mjt 1énh goi
ham mién 14 né trd vé mét bién Boolean. C4c todn tl so sdnh hgp 1é
dugc trinh bay trong bing 3.1 trong chuong trude ciing nhu trong bang
4.1 trudc dé.

Béng 4.5 X hodc Y 12 TRUE, FALSE, hojc NULL

X hofcY Y 1a TRUE Y la FALSE Y la NULL
X la TRUE TRUE TRUE TRUE
X1a FALSE TRUE FALSE NULL
X 1a NULL TRUE NULL NULL

Cdc lénh goi ham dudi dang cic biéu thic

Khi ban gei mdt ham, ban cung cép c4c gia tri hodc bién va trd vé mt két
qua. Néu ham trd vé mdt chudi chiéu dai kha bién, ban cé thé goi nd 14 mét
biéu thic chudi bdi vi nd tao ra mét chudi nhu ia mat k&t qua. Két qud
giéng nhu mot tryc kién chudi (duge dé cap trong chuong 3). Ho#c cac
dinh nghia ham ¢6 thé tra v& bt ky kidu di liéu bi&n vé hudng khac va
chuing trd thanh c4¢ bidu thic v8n tao ra cac gia tri cha cdc kidu did lidu 46,

Vi dy sau day so sdnh mét bign va biéu thic (hoic 1&énh goi ham):
DECLARE
one_thing VARCHAR2(5) := 'Three’,
FUNCTION ordinal (n NUMBER) RETURN VARCHARZ 1S
TYPE ordinal_type IS TABLE OF VARCHAR2(5);
ordinal ORDINAL_TYPE := ordinal_type('One',"Two',"Three’,'Four');
BEGIN
RETURN ordinal{n};
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END;
BEGIN _
IF gne_thing = ordinal{3) THEN
dbms_output.put_line('f' 11 ordinal(3) | 't ']');
END IF;
END;
/

Chuong trinh mau so sanh mét gia tri bién va két qua tra vé clia 1énh goi
ham hodc gia tri tryfc kién va bidu thdc. Chung dugc tim th&y lai bling nhau.
Chuong trinh in két qua sau day midn 1a SQL*Plus SERVERQUTPUT dugc
xac lap sang on:

Three
Gid tri trd vé clia mdt 1énh goi ham A mdt biéu thic hodic mdt gia tri runtime

v8n c6 thé dugce so sanh v6i ndi dung clia mot bidn, gia tri tryc kién hozc
mét 1&nh goi ham khéc.

Céc cdu lgnh if-then-else

Céu 1énh if-then-else 1a mft cdu 1énh phan nh4nh don. N6 lugng gid
mdt didu kign v& sau d6 chay ma ngay tdc thi sau khi didu kién dugc dap
ing. Nguyén mau cho mét ciu l1énh if-then-else 1a

IF {NOT] {comparison_expression | boolean_value} [[AND | OR]
{comparison_expression | boolean_value}] THEN
true_execution_block,
[ELSE
false_execution_block;)
END IF;

Ban st dung NOT tuy chon (todn ti phi dinh logic) duge kiém tra tim
mdt k&t qua so sdnh sai (false). Trong khi chi ¢6 mjt ménh dé [AND |
OR] trong nguyén méu céu 1¢nh IF, khéng c6 gi6i han vé bao nhiéu didu
kién ma ban lugng gid. Khdi ELSE thi tuy chon. C4c cau lénh IF khong
¢6 mét khoi ELSE chi thyc thi ma khi mét didu kién duge dép dng.

3 dang don gidn nhit ddy 12 mét ciu 1énh if-then. Ddng ma sau day
minh hoa mét ciu 1énh if-then so sdnh hai truc kién sé:

BEGIN
IF1=1THEN
dbms_output. put_tine{'Condition met!');



132 Chuong 4: Céc cau tric diéu khién
END IF;
END;

/

Ban nén cha ¥ réng cdc ddu ngodc don xung quanh céu 1&nh so sdnh
khong dude bdt bude. Pay 1a mdt sy tién lgi so véi mot s& ngbn ngif 1ap
trinh khéc nai ching duge bit buge nhu PHP. Logic tuong duong sit dung
mdt bién Boolean thay vi phép todn so sdnh la

DECLARE
equal BOOLEAN NOT NULL := TRUE;
BEGIN
IF equal THEN
dbms_output.put_line('Condition met!");
END IF;
END;
/

Khi ban lugng gid mét bién Boolean ho#c biéu thic trad vé mot gi4 tri
réng, cu lénh IF trd vé mot giad tri false. Ban nén duy tinh trudc céc
hanh vi run-time cé thé€ d&n dén mat gid tri réng va st dung NVL () cai
sin & noi c6 thé d& trdanh cdc két qua bat ngy. Hanh vi mic dinh thi t6t
mién 13 ban mudn chuong trinh xem mét gid tri réng 14 false.

Mién 12 ban x4c 14p SERVEROUTPUT sang ON trong SQL*Plus,
mét trong hai khéi nic danh nay phén giai phép so sdnh 12 true va in

Condition met!

Phan nhénh ra, ban cé thé tao mdt cdu 1énh if-then-else nhu
BEGIN
IF1=2THEN
dbms_output.put_line(’Condition met!');
ELSE
dbms_output.put_line('Condition not met!’);
END IF;
END;
/
Khdi n3c danh phéan gidi phép so sanh dudi dang false va in cdu lénh
khai else:

Condition nat met!
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Ban ¢6 thé hé trg céc bién cho c4c tryc kién cho nhitng vi du nay hoic
1énh goi ham vén tra vé cdc kiéu dif liéu tuong hop hodic ¢6 thé chuyén
ddi d€ so sdnh. Mot ham don trd vé mét kidu dit lidu BOOLEAN cling
lam viée thay cho vi du Boolean.

Cdc cau I¢nh if-then-elsif-then-else

C4u lénh if-then-elsif-then-else 14 mdt cdu lénh da phén nh4anh. N6
lugng gid mét loat cde diéu kién va sau d6 né chay ma ngay titc thi sau
diéu kién dau tién dugc dép ing thanh cong. N6 thoat khai sau khi xi Iy
va b6 qua bat ky phép lugng gid thanh cong ti&p theo. Nguyén miu cho
mét cdu 1énh if-then-elsif-then-else 1a

IF [NOT] {comparison_expression | boolean_vaiue} [[AND | OR}
lcomparison_expression | boolean_vaiuel] THEN
trus_if_execution_biock,
[ELSIF {NOT] {comparison_expression | boolean_value} [{AND | OR]
{comparison_expression | boolean_value}] THEN
true_elsif_execution_block;
[ELSE
all_false_execution_bilock;]
END IF;

Ban sif dung todn t& NOT tuy chon dé kiém tra nhdm tim céc phép so
sanh sai (false). Trong khi chi ¢c6 mét ménh dé [AND | OR] trong céc
cdu lgnh IF va ELSIF, khéng ¢6 gidi han vé bao nthiéu diéu kign ma ban
lugng gid. Khoi ELSE thi tuy chon. M§t ciu lénh if-then-elsif-then-else
khong c6 mét khdi ELSE chi thue thi ma cho mot diéu kign duge dap
Ung. :

Dong mé sau ddy minh hoa mét cdu 1énh if-then-elsif-then-else noi
hai phép so sanh d4u tign 1a true va phép so sdnh thi ba 1a false:

DECLARE
equal BOOLEAN NOT NULL := TRUE;
BEGIN
IF1=1THEN
dbms_output.put_tine('Condition one mett');
ELSIF equal THEN
dbms_output.put_line(’Condition two met!");
ELSIF 1 = 2 THEN
dbms_output.put_line('Condition three met!');
END IF;
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END;
/
Khéi nic danh phén gidi phép so sdnh thd nhat 13 true va in

Condition one met!

Nhu duge dé cdp, cdu 1énh if-then-elsif-then-else thodt sau khi phép
so sénh th nhat duge tim th&y 1a true. Diéu kién ELSE mic dinh chi
chay khi khéng c¢6 diéu kién nao duge ddp dng.

Cic ciu iénh CASE

C6 hai loai cau lénh CASE trong PL/SQL. C4 hai dinh nghia mét
selector. Mot selector 13 mot bign, ham, hode biéu thic ma cau lénh
CASE c6 gdng tuong hgp trong céc khdi WHEN. Selector ding ngay sau
tit danh riéng CASE. Néu ban khéng cung cip mot selector, PL/SQL
thém mdt Boolean true dudi dang selector. Ban c6 th€ sl dung bat ky
kiéu dir lieu PL/SQL 1am mdt selector ngoai trit mét BLOB, BFILE, hodc
kidu t§ hgp. Chuong 3 x4c dinh cdc kiu t6 hgp (composite) duéi dang
cée record, tap hop (collection), va cde kidu d8i tugng do ngudi ding dinh
nghia.

Nguyén miu céu 1énh CASE chung 13

CASE [ TRUE | [sefector_variable]}
WHEN [criteriont 1 expressionT] THEN
criterion?_statements;
WHEN [criterion2 | expressionZ] THEN
criterion2_statements,
WHEN [criterion(n+1) | expression(n+1)] THEN
criterion(n+1)_statements,
ELSE
biock_statements,
END CASE;

Céc selector cAu lénh CASE don gidn 1a cdc bién sit dung mot ham ma
né tra vé cée kidu di liéu hop 18 ngoai trif cdc kidu Boolean, Céc selector
cau 1énh CASE tim ki&m 1a c4c bién ho¥c ham Boolean trd vé mjt bién
B -olean. Selector mic dinh 14 mét gid tri Boolean true. Mot cdu 1énh
CASE tim ki€m c6 thé bd qua selector khi tim mot bidu thue true.

Nhut cau 1énh IF, cdc cau 1énh CASE c6 mét ménh d& ELSE. Ménh dé
ELSE lam viéc nhu trong ciu 1énh IF véi mét d4c tinh. Ban khong thé
b6 qua khdi ELSE, néu khong ban s& dua ra mét 16i CASE_NOT_FOUND
hoic PLS-06592 khi selector khong dugc tim thdy. PL/SQL bao gom
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didu kién ELSE mic dinh nay khi ban khéng cung cip mébt selector va
mdt su thye thi run-time khéng tuong hgp véi mét khdi WHEN.

Céc lénh CASE 14 cédc khai. Ching bdt ddu véi mét dinh danh bét ddu
ho#ic tif danh riéng va két thic bing mét dinh danh két thdc va mét dau
ch&m phdy. T4t cd khéi ciu 18nh doi héi t8i thidu mét cdu lénh tuong ty
nhu cdc khéi néc danh ho#ic cdc khdi duge dit tén. Cdc cdu 1énh CASE
ddi héi tdi thidu mot cau 1énh trong mdi khéi WHEN va khéi ELSE.

Nhu mjt cau lénh if-then-elsif-then-else, cdc ciu lgnh CASE lugng
gia cac khéi WHEN bing cach kiém tra trinh tu & tim mét phén t&
tuong hop trén selector. Khdi WHEN diu tién tuong hgp véi selector
chay va thoit khdi CASE. Khong ¢6 sin hanh vi fall-through trong PL/
SQL. Khéi ELSE chi chay khi khdi WHEN khéng tugng hgp véi selec-
tor.

Cdc cdu lgnh CASE don gidn

Céu lénh CASE don gidn x4c l4p mét selector vén 13 bat ky kidu dit
lidu PL/SQL ngoai trit mét BLOB, BFILE, hoic kiéu t6ng hgp. Nguyén
méu cho mot cdu lénh CASE don gidn 12

CASE selector_variable
WHEN criterion? THEN
criterioni_statements,
WHEN criterion2 THEN
criterion2_statements,
WHEN c¢riterion{n+1) THEN
criterion(n+1)_statements,
ELSE
block_statements;
END CASE;

Cée cAu 1énh CASE don gidn doi héi ban cung cdp mét selector. Ban
c6 thé thém nhidu khéi WHEN hon nhitng gi duge trinh bay, nhung céc
khé ning cang nhiéu thi loai gidi phdp nay cang kém hiéu qui. C6 mot
gidi phap dé quan 1y khi ban thudng cé 10 lua chon trd xuéng. Khi ning
duy tri gidm di khi danh sédch c4c khéi WHEN ting lén.

Vi dy sau day st dung mgt kiéu dir liseu NUMBER 1am selector:

DECLARE _ '
selector NUMBER := 0;

BEGIN
CASE selector
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WHEN 0 THEN
dbms_output.put_line{'Case 0!'};
WHEN 1 THEN
dbms_output.put_line('Case 11');
ELSE
dbms_output.put_line('No match!');
END CASE;
END;
/
Khéi nic danh phan gidi phép so sdnh diu tién 1a true bdi vi selector
chia mét gia tri 0. Sau d6 né in

Case 0 |

Do d6, kh&i WHEN d4u tién tuong hgp véi gia tri selector. Céu lénh
CASE ngung lugng gis va trd vé khéi WHEN tuong hop trude khi thoat
cdu lénh. Ban cé thé thay thé cdc kiéu dif lidu PL/SQL kh4c cho gid tri
selector. Cac kiu CHAR, NCHAR, va VARCHAR2 14 mét s8 lya chon ¢6
thé c6.

Cdc céu Ignh CASE tim kiém

Selector duge xdce lap ngdm dinh cho mét cAu 1énh CASE tim kiém tri
phi ban mudn tim ki&€m mbt diéu kién false. Ban phdi cung cdp mét cdch
tuong minh mot false selector. P61 khi mjt gia tri selector CASE tim
ki&m dong (dynamic) dua vao mét s8 logic run-time. Khi ding nhu vay,
ban ¢6 thé thay thg mdt ham trd v& mot bién Boolean, nghia i ban x4c
lap dong selector. Cau lénh CASE tim ki€m chi s& dung mot selector
Boolean ho#c biéu thie so sdnh.

Nguyén méau cho mdt cdu lénh CASE tim kiém 1a

CASE [{TRUE | FALSE}]

WHEN [criteriont | expressionT] THEN
criterion_statements,

WHEN [criterion? | expressiont] THEN
criterion2_statements,

WHEN [criterion(n+1) | expression(n+1)] THEN
criterion(n+1)_staternents,

ELSE
block_statements,

END CASE,
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Nhu v6i cdu 1énh CASE don gian, ban cé thé thém nhiéu khsi WHEN
hon nhitng gi duge trinh bay, nhung cang nhiéu khd n#ng thi loai giai
phép nay cang kém higu qud. Cau lénh CASE tim ki&m sau diy kiém tra
cdc biéu thitc so sénh:

BEGIN
CASE
WHEN 1 = 2 THEN
dbms_output.put_line{'Case [1 = 2]');
WHEN 2 = 2 THEN
dbms_output.put_line('Case {2 = 2]');

ELSE
dbms_output.put_line('No match');
END CASE;
END;
/

Khéi nigc danh phén gidi phép so sanh diu tién 1a true bdi vi gid tri
méc dinh cda selector 14 true va do dé 14 phép so sanh cda hai sau d6 né
in

Case [2 = 2]

Né&u ciu lénh CASE tim ki&m mdt diéu kién false, selector tuong hop
véi khoi WHEN d4u tién va in 2 biing 2. Ban ciing c6 thé st dung mét
biéu thite so sdnh lam selector.

tac cdu lénh bién dich cé difu kién

B4t dau véi Oracle 10g Release 2, ban ¢6 thé sit dung viéc bién dich cé
diéu kién (conditional compilation). Sy bién dich ¢6 diéu kién cho phép
dua vao logic g& réi ho#c logic chuyén dung ma chi chay khi céc bién cap
session dugc xdc lap. Lénh sau day duge xdc 14p mot bién thoi gian bién
dich PL/SQL DEBUG béng 1:

ALTER SESSION SET PL/SQL_CCFLAGS = 'debug:t’ ;

Lénh nay xdc 1ap mot bién thdi gian bién dich PL/SQL DEBUG bing
1. Ban nén chd ¥ réing ¢& thai gian bién dich khéng nhay kiu chit. Ban
cling c6 thé xac l4p cdc bién thoi gian bién dich sang true ho#c false dé
ching hanh d6ng nhu céc bién Boolean. Khi ban mudn xéc 14p nhidu cd
bién dich c¢6 diéu kién, ban cin s dung ci phap sau day:

ALTER SESSION SET PL/SQL_CCFLAGS = ‘name1:value1 {, name (n+1) ; value
(n+1} 1’
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Céc tham sd bién dich ¢6 diéu kién duge huu trit dudi dang céc ciip tén
va gid tri trong tham s8 co sd di lidu PL/SQL_CCFLAG. Chuong trinh
‘sau day s dung cdc chi 1énh $IF, $THEN, $ELSE, $ELSIF; $SERROR,
va $END vén tao mdt khoi ma bién dich cé didu kién:

BEGIN
3IF $$DEBUG = 1 $THEN
dbms_output.put_line('Debug Level 1 Enabled.’);
$END
END;
/

Céc khoi mé cé diéu kién khac v6i cac khéi mé if-then-else chudn.
DPé4ng chi ¥ nhét chi 1énh $END déng khéi thay vi muén END IF va mot
d&u chdm phdy. Chi 1énh $END ké&t thic mot cdu 1énh c6 didu kién. Mét
END IF déng mot khai ma IF. C4c quy téc cd phdp doi héi viée déng cac
khdi k&t thie bidng mdt ddu chAm phay ho#ic dau két thic ciu lénh. Céc
d&u két thic cdu 1énh (statement terminator) khéng phéi 14 cdc don vi
tlir vimg diéu kién va sy xudt hién cla ching khong c6 mot cdu 1énh ma
trudce kich khdi s& giy ra 161 thai gian bién dich.

Ky higu $$ biéu thi mdt bién thai gian bién dich c6 diéu kién PL/SQL.
Céu 1énh ALTER SESSION cho ban x4c 14p cdc bién thoi gian bién dich
¢6 diéu kién. Ban x4c 14p ching trong bién session PL/SQL_CCFLAGS.
Mét ho#ic nhiéu bign dugce xdc 1ap trong PL/SQL_CCFLAGS. Tét cd bién
1a c4c hing cho d&n khi session ké&t thiic hodic chiing duge thay thé. Ban
thay thé& nhitng bién nay bang c4ch s dung ciu 1énh ALTER SESSION.
T4t cd bién thai gian bién dich c¢é didu kién trude ngimg hién hitu khi
ban x4c lap lai bién session PL/SQL_CCFLAGS.

Céac quy tic chi phéi viée bién dich cé diéu kién duge x4c l4p bdi bd
phén tich et phép (parser) SQL. Ban khong thé st dung viéc bién dich
6 diéu kién trong céc loai d6i tugng SQL. Gidi han nay ciing 4p dung
cho céc nested table va VARRAY (cdc bang v6 hudng). Viéc bién dich céc
diéu kién khdc nhau trong cdc ham va thd tue. Hanh vi thay d8i cho di
ham ho#c thi tuc ¢6 myt danh sdch tham s8 hinh thie hay khéng. Ban
c6 thé st dung viée bién dich c6 diéu kién sau d4u ngosic don md cia mot
danh sdch tham s& hinh thic nhu

CREATE OR REPLACE FUNCTION conditional_type

( magic_number $IF $$DEBUG = 1 $THEN SIMPLE_NUMBER $ELSE NUMBER
$END )

RETURN NUMBER IS
BEGIN
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RETURN magic_number;
END;
Hodc, ban ¢ thé st dung ching sau tir khoa AS hodc IS trong cdc ham
hoge thi tuc khéng tham s6. Ching ciing c¢6 thé duge s dung cd bén

trong danh sdch tham s6 hinh thdc va sau AS hoc IS trong cdc ham
ho#c thi tuc tham s&.

Viéc bién dich céc diéu kién chi xdy ra sau tir khod BEGIN trong cdc
trigger va cdc don vi chuong trinh khé&i nic danh. Chd ¥ ring ban khéng
thé bao boc mdt placeholder, hosic bién lién két bén trong mét khéi bién
dich ¢6 diéu kién.

Céc cau lénh lap lai

Cdc cdu 1énh lip lai (interative statement) 12 nhiing khéi cho phép
14p lai mot cdu lénh ho#c tdp hop cdu 1énh. C6 hai loai cau 1énh 13p lai.
Mot ciu lénh 13p lai bdo vé dudng di vao vong lap trude khi chay cace cau
lénh c6 thé lap lai. Cau Iénh kia bao vé viée thoit ra. Mét cau lénh lap
lai chi b3o vé viéc thoit ra s& bio ddm khéi ma clia né luén chay mot 14n
va duge goi 1a vong 13p repeat until. Hinh 4.2 minh hoa logic thuc thi
cho hai loai cau 1énh lap lai.

!

Budc lap lai

Budc I18p lal
| l v
L Vong l§p Guard Entry I Vong l3p Guard Exit
i

Hinh 4.2 Céc dong chiy logic ciia cdu |&nh I14p I3

Ngbn ngit PL/SQL hd trg cdc vong lip simple (don gidn), FOR,
FORALL, va WHILE. N6 khong hd trg chinh thic mt khoi vong l4p
repeat until. Ban ¢6 thé sit dung cdu lénh vong lip don gidn d&é md phéng
hanh vi cha mdt repeat until loop. Cdc vdng lap thudng lam vide véi cdc
cursor. Céc cursor 1a cde batch query (cde miu truy van hang loat) theo
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tiing hang tif co sd dif liéu va ching duge dé cap trong phin ngay sau cac
clu 1&nh lap lai.

Cac céu I&nb vang Idp ddn yidn

Céc vong lap don gidn (simple loop) 14 cdc cau tric khdi tudng minh.
Mbt vong lip don gian bdt ddu va két thuc biing tir danh riéng LOOP.
Ching ddi héi ban quan 1y index vdng l4p va tidu chudn thodt (exit). Céc
vong lip don gidn thudng duge si dung noi céc giai phdp dé dang khéng
ddi hdi sy pha hop. Céc gidi phdp d& dang thudng 1a cau lénh vong lap
FOR phd bi&n bdi vi né quin 1y index vong lap va tidu chyén thodt cho
ban.

Cé hai nguyén mau cho mét vong lap don gidn. Ching khéc & diém
mét c4i thodt & phan trén ciing cia vong l4p va cai kia thoat & cudi vong
lap. Cdc exit (thodt) can thiét tri phi ban muén mét vong kip v6 han
khéng qué thudng xuyén. C4c loop exit 12 nhiing biéu thuc so sanh. Mat
vong lap guard on entry ¢é mét cdu 1énh phan nhénh trude tién. Vong
14p thodt khi biéu thic khong con duge d4p tng nita. Mét vong lap guard
on exit cling ¢6 moét ciu 1énh phan nhanh nhung né 1 buée cusi cling
trong khéi vong lap. Mot vong 1ip guard on exit thoat khi tidu chudn
exit duge ddp dng. Cau 1énh EXIT ngay tifc thi dimg viée thyc thi ma va
thodt céu lénh vong lap. Cdc vi du sau ddy minh hoa k§ thuat nay cho
céc vong lap guard on entry v guard on exit: i

Vong lip Guard on Entry Vong lip Guard on Exit
]5

LOOP LoGE
[counter_rnanaqement_statements; ) [counter managemen t_statements;}
IF ROT entry condition THEN repeating statements;
BRIT; IF exit condition THEN
ERD IF; BEXIT;
repeating statements; END 1F; L
END LOOP; ERD LOOF;

PL/SQL don gidn ho4 viée vigt m(t cAu 1énh exit bing cdch cung cip
ciu 1énh EXIT WHEN. C4u I¢nh EXIT WHEN loai bé nhu cdu viét mot
ciu lénh IF xung quanh cdu lénh EXI7T. Céc vi du sau diy minh hoa k¥
thudt nay cho cdc vong 14p guard on ertry va guard on exit:

Vong ldp Guard on Entry Vonyr lap Guard on Exit

LOOF JAOP
{counter management_statements;} [counter management statements;)
EXIT WHEN NOT sntry condition: repeating statements;
repeating statements; EXTT WHEN exit condition;

END LOCOP; END LOOP;

Cau 1énh CONTINUE trong Oracle 11g dbi héi ban phai dit cac cau
1énh index vdng 14p & phén trén cing cla vong lap. Mot cau lénh CON-
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TINUE dimg thye thi trong mét sy l4p lai vong l3p va trd quyén diédu
khién trd vé phan trén cung cGa vdng lap. Bay gid ban cé thé tao mot
vong lip vd han giita phan bit diu cla vong l3p va cdu lénh CON-
TINUE. Diéu nay cé thé xdy ra bdi vi cdu lénh CONTINUE bé qua logic
ting ho3ic gidm trif phi né § phén trén ciung cla vdng 13p. Didu nay
tuong ty d6i véi ciu lénh CONTINUE.

Hinh 4.3 minh hoa mét phuong phip quén 1y index vong 1ap. N6 dua
ra mdt s6 gid dinh. Gid dinh thd nh4t 1 ¢6 thé ban mudn cit va d4dn
logic vao cdc thanh phidn ma khdc nhau. Gid dinh thi hai 14 ¢6 thé ban
quén khdi tao céc bién cAn thiét. T4t c4 nhitng gi ban cdn lam 1a thue thi
hai bién vdi cdc tén nh&t quan d€ tai st dung phuong phéap nay.

Logic quan Iy bd d€m

Y SU dyng gid trj
1 mic djnh

Sd dyng gié trf
TRUE mic dinh

|

Xéc lp gid tr
index ban ddu

r

Index ting X4ce l3p vong lip
lugng ddu tién sang false

—Q—

Hinh 4.3 Logic quan If bd d&m

Khéi nic danh sau ddy minh hoa mét vong l4p don gidn guard on
entry va thue thi logic quin 1y bé dém tif hinh 4.3:
DECLARE
counter NUMBER;

first BOOLEAN,;
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BEGIN
LOOP
-- Loop index managemient.
IF NVL(counter,1) >= 1 THEN
IF NOT NVL(first,TRUE) THEN
counter := counter + 1,
ELSE
counter := 1;
first := FALSE;
END IF,
END IF;
-- Exit management.
EXIT WHEN NOT ccunter < 3;
dbms_output.put_line{'Iteration [' | | counter 11 ']");
END LOOP;

END;
/
Vong lip don gidn nay tao két qua sau day bdi vi né bdo vé viée di vao
sau khi chay hai l4n:

[teration [1]

{teration [2]

Vong lip don gidn guard on exit 14 vOong lip repeat until. Né ludn
chay truge khi né kiém tra tiéu chudn. Cdc két qud khac nhau gita mét
vong 3p guard on entry va vong lép guard on exit.

Mot khéi nic danh minh hoa mdt vong lip don gidn guard on exit:
DECLARE
counter NUMBER;
first BOOLEAN;
BEGIN
LOOP
-- L.oop index management.
{F NVL{counter,1) >= 1 THEN
IF NOT NVL{first, TRUE) THEN
counter .= counter + 1;
ELSE
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counter ;= 1;
first := FALSE;
END iF;

END IF;
dbms_output.put_line{'Iteration [' | | counter ¢ | ']");
-- Exit management.
EXIT WHEN NOT counter < 3;
END LOOP;
END;
/

Chuong trinh nay tao ba dong két qué béi vi né bio vé viéc thodt ra

sau ba 14n thuye thi
fteration [1]
Heration [2]
Heration [3]

K&t qua xdc nhén nhiing gi ban biét réing viée kidm tra dudmg vao
khéng dugc ti&€n hanh truée khi thue thi cde cdu 1&nh lap lai. Ban c6 thé
thay déi gi4 tri gia ting cda index vdng l3p trong mét cdu lénh vbng lap
don gidn bing cdch thay d8i gia tri tryc kién 1. C4 vong 14p don gidn va
vong 1ip WHILE ciing cho ban ki€m soat khodng ting lugng. Ching
cing cho ban gidm lugng céc index vong l4p.

Ban khong thé gidm lugng céc gia tri index biing cdch st dung céc
vong 1ap FOR va FORALL. Cée vong 13p FOR va FORALL ciing khong
giao cho ban nhiém vu quan ly index vong lip béi vi index vong lap duge

thye thi m¢t cdch ngdm dinh va ndm bén ngoai pham vi 14p trinh ¢6 thé
truy cép.

Cé thé bd qua mot gi4 tri index trong Oracle 11g bling cach si dung
cdu lénh CONTINUE m¢i. Cdu lénh CONTINUE béo hiéu mot sy két

thie tifc thi mdt sy lap lai vong l8p va quay trd vé& cdu lénh ddu tién
trong vong lap.

Cbi 4

Céc cau Iénl‘n CONTINUE v COHTIHLE WHEN la nlml]nq finh néing

e — —— e — — — — —— —— — — — —t —rurn  ——— ——— — — —

Khéi nic danh sau d4y minh hoa c4ch thyc thi mot cau 1énh CON-
TINUE trong mét vong 1ap don gian:
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DECLARE
counter NUMBER;
first BOOLEAN,;
BEGIN
L.OOP
-- Loop index management,
[F NVi(counter,1) >= 1 THEN
[F NOT NVL(first, TRUE) THEN
counter := counter + 1;

ELSE
counter ;= 1,
first ;= FALSE;
END IF;
END IF;

-- Exit management.
EXIT WHEN NOT counter < 3,
{F counter = 2 THEN
CONTINUE;
ELSE
dbms_output.put_line('Index [’ ' | counter I 1'].");
END 1F;
END LOOP;
END;
/

Phién ban nay cia chuong trinh chi in gi4 tri index dau tién truée khi
chuong trinh tho4t. Chuong trinh in index ban ddu 1, ting index vong
lap 1én thanh 2, bd qua cAu 1énh in, ting index vdng lap 1én 3, v& sau dé
thoat vong 14p, khong ddp ting didu kién guard on entry. Ban ¢6 thé don
gidn hoi méa bing cdch thay thé t§ hop cia mot khéi IF va clu lénh

CONTINUE bing ciu lénh CONTINUE WHEN. Ddng ma sau ddy minh
hoa cdch ban thay thé€ né nhu thé nao;

CONTINUE WHEN counter = 2;

dbms_output.put_line(‘index [' ) | counter 1 1] . *};

Cau 1énh print truge d6 ndim trong khéi ELSE. CONTINUE WHEN
loai b nhu cdu v& khai IF.
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Chuong trinh in két qud nay sang console sau hai budc di qua vong
lap:

lteration [1]

Vong lap don gidn trd nén manh hon khi duge k&t hgp véi cdc thude
tinh cursor. Biéu nay duge thao ludn trong phin sau "Céc cdu tric cur-
sor” trong chuong nay.

Cac cdu Iénh ving I§n FOR

Vong lip FOR 1a mt vong 1%p uva thich cda nhiéu nha phét trién bdi
vi né manh va dé st dung. Mot vong lip FOR qudn 1y index vong Lip va
viéc thodt cho ban bdi vi né 12 mét phan cia dinh nghia cu lénh. C6 hai
loai cdu lénh vong lap FOR. Mt 1a c4u 1énh vong 1ap FOR day va mot la
cdu lénh vong lap FOR cursor.

Cdc cdu lgnh vong Igp FOR day

Mot céu lénh vong 13p FOR diy 1y tudng khi ban biét diém bét dau va
diém ké&t thac va day (range) c6 thé duge tugng trung trong céc s6 nguyén.
Ban cung ¢6 thé sif dung mot c4u 18nh vong lip FOR d€ dinh hu’dng nol
dung cia mdt mang két hop (assoclatwe array) biing cdch truyén st
phén t trong d6. Mot vi du vé v1ec dinh huéng mdt mang két hgp su
dyng mdt index chudi duge cung cép trong chuong 7.

Nguyén méu cho mdt cdu 1énh vong 1ap FOR .day 1a
FOR range_index IN range_bottom..range_top LOOP
Repeating_statements;

END LOQP;

Range index ¢6 thé la bAt ky dinh danh ma ban thich hon. Nhy khi
viét cho céc vong lip trong nhitng ngén ngit khéc, nhiéu nha ph4t trién
st dung i lam tén bign. Sau dé, s dung j, k, 1.. 1am c4c tén bi&n khi xép
16ng cdc vong lip. Index diy cho mét vong lap FOR day la mét
PLS_INTEGER. Ban x4c lap gi4 tri bt d4u khi ban xé4c 14p d4y cGa day

(bottom of the range), va gia tri két thic khi ban xdc lap dinh cda day
(top of the range). N6 ting lén 1 va ban khong thé thay d8i didu dé.

Chuong trinh khdi nic danh sau ddy minh hoa mot cau 1énh vong lap
FOR:

BEGIN
FOR i IN 1..3 LOOP
dbms_output.put_line('Iteration [' 11i11']");
END LOOP;
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END;
/

Ma nay in
[teration [1]
Iteration [2]
Iteration [3]

Gi4 tri bi€n index diy duge in trong cdc déu ngodc vudng. Ban nén
chi ¥ cdc gi6i han day c6 tinh bao ham, khong ¢6 tinh loai trit. Mt day
logi tri sé logi trir 1 va 3.

Khéng c6 ciu lénh exit trong vi du bdi vi mét cdu 1énh nay khong
duge bt bude. Cau 1énh exit duge dat mét cdch ngdm dinh tai phén trén
cling ctia vong lap. Logic didu kién ki€m tra xem index day c6 16n hon
phin trén eung cia diy hay khong va né thodt khi diéu kién d6 khong
duge d4p tng. Piéu nay c6 nghia néu ban ddo nguge ddy va dinh cia diy,
vong 1ap s& thoat trude khi xi 1y bat ky cdu 1énh béi vi né tim théy 3
khong nhé hon 1. Do d6, mot cau lénh vong lap FOR dédy 14 mét cau 1¢nh
vong l4p guard on entry.

Céc cdu lénh vong Igp FOR cursor

M3t cau lénh vong lap FOR cursor 1y tudng khi ban truy van mét
table ho#ic view co s& dit liéu. Ban khéng thue su biét né sé tra vé bao
nhiéu hang.

Phén nay st dung mdt cursor ngdm dinh va phén sau "Céc cdu tric
cursor" trinh bay cdc vong lip FOR cursor vdi cdc cursor tudng minh.
M4t cursor ngdm dinh 13 mét cdu 1énh SELECT dugc dinh nghia 12 mét

phén clia cdu lénh vong lap FOR cursor. Mgt cursor tudng minh duge
dinh nghia trong khéi khai béo.

Nguyén méau cho mdt cdu lénh vong 13p FOR cursor 12

FOR cursor_index \N {cursor_name[{actval_parameters)] 1 (select_statement)}
LOOP repeating_statements,

END LOOP;

Cursor index ¢6 thé 14 bt k¥ dinh danh ma ban thich hon. Nhu khi
viét cho cdc vong l4p trong nhitng ngdn ngif khéc, nhiéu nha phit trién
sit dung i 1am mét tén bién. Sau d6, ho s dung j, k, L. 1am céc tén bién
d€ x&p 16ng c4c vong l4p. Index cursor cho mdt vong lap FOR cursor la
mjt pointer din sang mjt tdp hop két qud trong mdt ving lam viée
query. Mot ving lam viée query 1a mét ving by nhé (duge goi 1a mot
ving ngit cdnh) trong Oracle 11g Database Process Global Area (PGA).
Ving lam viéc query chifa thong tin vé query. Ban sé& tim thdy cdc ham
duge tra v& bdi mdt query, s& hang duge xi 1y bdi query, va mot pointer
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dén sang query duge phan tich ci phép trong ving lam viée query. Vung

1lam viée query thudng tri trong Oracle Shared Pool. .
M4 méu trinh bay cdch thue thi mdt vong 1ap FOR cursor ngdm dinh.

N6 phu thude vao viéc ban 44 chay mé seeding hay chua va tra vé tén

ciia céc bd phim Harry Potter trong co s& dif liéu méu cita hang cho thué
video. Sau diy 1a vi du:

BEGIN
FOR i IN (SELECT COUNT(*)} AS on_hand
item_title
, item_rating
FROM  item

WHERE item_title LIKE 'Harry Potter%'
AND item_rating_agency = 'MPAA’
GROUP BY item_title
item_rating) 1L OOP
dbms_output.put(’(" | | i.on_hand | | ) ');
dbms_output. put{i.item_title 1 | ' *);
dbms_output.put_fine('[' I | i.item_rating 11 ']");
END LOOP;
END;
/
Cursor index trd sang hang, vi component selector (d&u cham) lién

két row pointer v6i t&n cft hodic bi danh dugc gén béi cursor ngam dinh.
Diéu nay in k&t qua sau day tir danh sdch kiém keé:

Harry Potter and the Sorcerer's Stone [PG]
(3) Harry Potter and the Goblet of Fire [PG-13]
(3) Harry Potter and the Chamber of Secrets [PG]
(2) Harry Potter and the Prisoner of Azkaban [PG)
(1} Harry Potter and the Order of the Phoenix [PG-13]
Ciing khong ¢6 cau 1énh exit trong vi du, bdi vi mét cau lénh nhu vay
khéng duge yéu cdu. Cau 1énh exit duge dit mot cdch ngdm dinh & phédn

trén cing cla vdng lip. Diéu kién exit kiém tra xem t4t ¢4 hang da dugc
doc hay chua. N6 thodt khi khéng ¢6 thém hang nao d€ doc.

Cédc cursor tudng minh ¢6 mjt sd diém khéc bist ré rét va mot s§
di€ém khéc bigt tinh vi. Phin sau "Céc cfu tric cursor” a8 cap dén céc
cursor tudng minh trong cdc ciu 1énh vdng lip FOR cursor.
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Cac céu 1gnh vong Iip WHILE

Céc vong lap WHILE 1a cdc cdu tric khdi tudng minh nhu cic vong
lap don gian (simple loop). Mot vong lap WHILE bit ddu va két thic
béing mot tit danh riéng LOOP. Nhu céc vong l§p don gidn, cde vong lap
WHILE ddi hdi ban quan 1y c index vdng lap va tiéu chuén exit. Vong
1ap WHILE 1a m6t vong 14p guard on entry va c6 thé loai trif m¢t index
vong 14p bdi vi didu kién vio kiém tra mot bidu thie hodc bién Boolean
khéc mdt cdch tudng minh.

Nguyén mau cho vong lap WHILE 1
WHILE entry_condition LOOP
[counter_management_statements;)
repeating_statements;
END LOOP;

Vi dy sau day thuc thi mét vdng 13p WHILE. Vong lap WHILE st
dung mot gié tri index vong l3p lam cda ctia né trén tiéu chudn entry:
DECLARE
counter NUMBER := 1;
BEGIN
WHILE {counter < 3) LOOP
dbms_output.put_tine('Index [' | | counter | 1 '].");
{F counter >= 1 THEN
counter := counter + 1;
END iF;
END LOOP;
END;
/
N6 in két qué sau day:

Index {1].

index [2].

Hai diéu khéc nhau giita mgt vong lip don gidn va vong lap WHILE.
Bién bo d&m gate on entry phai duge khdi tao néu khong ban khong thé
di vao vong lip. Sy thay ddi nay loai bd viée kidm tra tim mot bién b
d&m khdi tao. Sy khdc biét thit hai 1a ban khong con kiém tra tim l4n
14p lai ddu tién véi 14n 14p lai tiép theo qua vong l4p. Piéu nay duge loai
b6 béi vi ban khong con cdn bdo vé viée khdi tao bd dém nifa.
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Ban nén chi ¥ ring viéc quén 1y index vong ldp 1a cdu lénh cudi cing
trong mot vong lap WHILE. N6 cudi cing bdi vi tiéu chufdn exit 14 tha
d4u tién duge lugng gid & phan trén cling cGa vong lip. Piéu nay tao ra
mdt thach thdce logic cho viée sit dung mjt cau 1¢nh CONTINUE trong
mot vong 1ap WHILE béi vi né c6 thé bé qua logic index ting lugng hodc
gidm lugng va tao mét vong lip vé6 han. Mot cdu lénh GOTO va mot
nhéan khéi thue sy 1a mét gidi phép tét nhat cho van dé nay dugc trinh
bay béi cdu 1énh CONTINUE. ‘

DPoan ma sau ddy huéng d&n ban cdch sit dung diéu khién ¢6 trinh tu
vdi cdu lénh GOTO va mét nhéan khéi;

DECLARE
counter NUMBER := 1;

BEGIN
WHILE (counter < 3) LOOP
IF counter = 2 THEN
GOTO loopindex;
ELSE
dbms_output.put_line('index [' | { counter 11'].");
END IF;
<< loapindex »»
IF counter >= 1 THEN
counter ;= counter + 1;
END IF;
END LOOP;
END;
!
Céu 1énh GOTO chuyén sy thyc thi sang nhan khéi cho log'ic tﬁng
lugng ho#ic gidm lugng. Sau khi chay logic index vong Lip, quyén kiém
sodt dich chuyén sang dau vong l4p. Gidi phdp nay bdo ddm riing mdi sy

13p lai qua m¢t vong lap WHILE téing lugng hoic gidm lugng index vong
l4p. N6 cling tranh tao mét vdng lap vé han ngén mach.

Céc cau triic Cursor

Céc cfu tric cursor 13 cdc két qua trd vé tif nhitng cau lénh SQL
SELECT. Trong PL/SQL, ban c¢é thé x{ 1§ cdc ciu énh SELECT theo
timg hang hodc dudi dang cac cfu 1énh hang loat. Phén nay dé cdp cdch
Iam viée vdi cde cursor xif 1y céu 18nh theo ting hang. Cé hai loai cursor:
ngam dinh va tudng minh, Ban tao mét cursor tudng minh khi ban dinh



150 Chuong 4: C4c cu tric diéu khién .

nghia mot cursor bén trong mét khéi khai bdo. Cdc cdu 1énh DML bén
trong bat ky khai thue thi hosic khéi ngoai 18 1a cdc cursor ngAm dinh.
Nhiing cdu 1énh nay bao gom cdc cdu lénh INSERT, UPDATE, va DE-
LETE. Ban ciing tac cde cursor igdm dinh bit ci khi ndo ban s dung
modt cdu lénh SELECT véi cdc ménh do INTO hosic BULK COLLECT
INTO, ho#ic ban nhing mdt ciu lénh SELECT bén trong mét cdu 1énh
vong lap FOR cursor.

Sy cAn bing cha phin nay thédo ludn cdc cursor ngdm dinh va tudng
minh mét c4ch ridng biét. Cdc cursor ngdm dinh ding trude tién sau d6
1% cde cursor tudng minh. Viée xit Iy hang loat duge dé cdp trong phin
tiép theo.

€éc cursor ngéim dinh

Moi cau lénh SQL trong mét khéi PL/SQL thife sy 12 mét cursor ngdm
dinh. Ban ¢6 thé thay bao nhiéu hang duge thay ddi béi bat ky cau lénh
s dung thudc tinh ROWCOUNT sau mét cdu lénh Data Manipulation
Language (DML). Cdc ciu 1énh INSERT, UPDATE va DELETE la nhitng
cdu lénh DML. Ban ciing c¢6 thé dém s& hang duge trd vé bdi mot cau
lénh hodc query SELECT.

Vi du sau ddy minh hoa mét thude tinh cursor ROWCOUNT bing
c4ch st dung mét cursor ngam dinh mdt hang trén gii table DUAL:

DECLARE
n NUMBER,;
BEGIN
SELECT 1 INTO n FROM dual;
dbms_output.put_line{'Selected [' | | SAL%ROWCOUNT 1| ']');
END;
/

Tu danh riéng SQL trude thuje tinh cursor ROWCOUNT tugng trung
cho bét k¥ cursor ngAm dinh. N6 ciing 4p dung cho cé¢ cursor x( 1y hang
loat khi duge tuong hgp véi mdt thude tinh cursor hang loat. PL/SQL
quén 1y cdc cursor ngdm dinh vi giéi han viée truy cdp dén nhitng thuje
tinh cla ching. Bdng 4.6 1iét ké cdc thuje tinh cursor ngdm dinh c6 s&n.

C6 ba loai cursor ngdm dinh. Mgt 13 cursor tap hop hang loat ngdm
dinh duge dé cap trong phan sau "cdc cdu lénh bulk" cia chucng. Hai

cursor ngidm dinh cdn lai 13 chd @& cGa phén nay. Chang 1a cde cursor
ngdm dinh moét hang va nhiéu hang s dung cdc ciu lénh SELECT.
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Bang 4.6 Cac thufc tinh cursos ngdm dinh

Thupc tinh Pinh nghia

FOUND “Thude tinh nay trd v& TRUE khi mét cdu
lanh DML d4 thay d8i mét hang, hoic DQL
di truy cdp mdt hang.

ISOPEN Thube tinh nay ludn trd vé FALSE cho
bét k¥ cursor ngAm dinh.
NOTFOUND Thudc tinh nay trd vé TRUE khi mgt cdu

1énh DML di thay d8i mdt hang, hodc mot
DQL khong thé truy cdp mot hang khée.
ROWCOUNT Thube tinh nay trd vé mot sé hang thay
d6i bdi modt cdu 1énh DML ho#c s6 hang

duge trd vé bdi mot cdu lénh SELECT
INTO.

Cdc cursor ngdm dinh mjt hang
Cau 1énh SELECT INTO hién dién trong t4t c4 cursor ngdm dinh vén
truy van dit liéu. N6 1am viée chi khi mét hang don duge trd vé bdi mot
clu lénh select. Ban ¢6 thé chon mot cdt holic danh sach ¢ot trong ménh

dé SELECT va gédn céc cdt hang vao céc bién riéng 18 hodc chung vao
mdt kidu dir lidu record.

Nguyén miu cho mét cursor ngdm dinh mét hang khéng c¢6 c4c ménh
dé SQL WHERE, HAVING, GROUP BY, va ORDER BY chudn la
SELECT column? [, column2 [, column{n+1) ]
INTO variable? [, variable2 {, variable(n+1}]]
FROM table_name;
C4 hai chuong trinh méu s dung bédng ITEM duge seed trong ma.

Chuong trinh méu d4du tién gén cdc gid tri ¢t va cde bién v hubng trén
co s& mot dbi mot:

DECLARE
id item.item_id%TYPE;
title item.item_title% TYPE;
subtitle item.item_subtitie%TYPE;
BEGIN
SELECT item_id, item_title, item_subtitle
INTO id, title, subtitle
FROM item

WHERE  ROWNUM < 2;
dbms_output.put_line{"Selected [' |1 | title.11']");
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END;
/

Chuong trinh mAu neo (anchor) tit ¢ bi€n vao bang dich va gidi han
query chi trong mdt hang bing cdch si dung gid cft Oracle SQL
ROWNUM. N6 in mdt hang:

Selected [Around the World in 80 Days]

Vige gan mot 461 moét 1am cho viée gé nhép trd nén rit phién phic
sau mdt khodng thoi gian. Ching ciing lam cho mé bdo tri tén kém hon
theo thdi gian. Quy uéc phé bign hon la gén cdc cot dudi dang mét nhém
vao cdc kidu dit 1lidu record.

Vi du thd hai gdn cdc et vao mot kiéu dit liéu record:

DECLARE
TYPE item_record |S RECORD
(id item.item_id%TYPE
, title itern.item_title% TYPE

, subtitle  item.item_subtitle% TYPE);
dataset {TTEM_RECORD;

BEGIN
SELECT itemn_id, item_title, item_subtitle
INTO dataset
FROM item

WHERE rownum < 2;
dbms_output.put_line('Selected [' | | dataset.title 11°]');
END;
/

Trong khi cdc kiéu dit liéu record ddi héi mét sy xay dung tudng minh,
céc cft trong cu tric 6 thé duge neo sang céc kidu dit lidu cot. Cling nén
chd ¥ réing component selector, hodc dau chdm, gidn két bién record vdi
tén phén ti.

Céc cursor ngdm dinh mét hang 13 nhiing cdch s{fa chifa nhanh tuyét
vdi nhung c6 mt diém y&u. N6 1a mot diém y&u ma nhiéu nha ph4t trién
c& géng trién khai bing cach st dung n6 dé dua ra cdc ngoai 18 khi cdc
cursor tra vé nhiéu hiang. Ho lam diéu nay bdi vi cdc cursor ngam dinh
mot hang dua ra mot 16i "exact fetch returned too many rows" (ORA-
01422) khi tra vé& nhiéu hang. Cé sén cdc gidi phdp tot han dé phat hién
cdc 161 trude khi truy tim dif liéu. Ban nén ty khdm ph4 nhiing lva chon
khéc khi trién khai méa va noi c6 thé x( Iy céc 18i mdt cdch cu thé. Céc
cursor tudng minh thudng 13 nhitng gidi phdp tot hon mdi l4n.
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Cdc cursor ngam dinh nhiéu hang

C6 hai cdch d€ tao céc cursor ngdm dinh nhiéu hang. Cach thg nhat
duge thue hién bing céch viét b4t ky cau 1énh DML trong mét khéi PL/
SQL. Céc cau lénh DML duge xem la cdc cursor ngdm dinh nhiéu hang
mic dit ban ¢6 thé gidi han ching chi trong mdt hang don. Cach thi hai
14 viét mot query nhing trong mdt vong 14p FOR cursor duge dinh nghia
trong mdt khdi khai bao.

Query sau ddy minh hoa mét cursor ngdm dinh dugc tao bdi mot cau
lénh DML:

BEGIN
UPDATE system_user
SET last_update_date = SYSDATE;
IF SQL%FOUND THEN
dbms_output.put_line('Updated [' ¢ | SAL%ROWCOUNT |1 '1');
ELSE
dbms_output.put_line{'Nothing updated!);
END IF;
END;
/.

Nhu duge minh hoa trong bang 4.6, thude tinh cursor FOUND cho céc
cursor ngam dinh chi trd vé mét gi4 tri true Boolean khi cac hang dugc
c4p nh4t. Cau 1énh niy cip nhat 5 hang va in két qua SQL ROWCOUNT:

Updated {5]

Ban ciing ¢6 thé dinh nghia cdc cursor ngdm dinh nhiéu hang bén
trong cdc cdu lénh vdng 13p FOR cursor. P4y 14 nhitng c4u 1énh select ¢6
nhitng tinh ning tuyét vai: t4t cd bién duge cung cdp ngAm dinh trong
pham vi cua vong lap FOR cursor.

Dong ma sau d4y minh hoa mét cursor ngam dinh nhiéu hang trong
mbt vong lap FOR cursor:

BEGIN
FOR i IN (SELECT item_id, item_titie FROM item) LOOP
dbms_output.put_line('Item #{' 1 | i.item_ld | [ "][* t | i.item_title | !
1)
END LOOP;
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Cursor ngadm dinh nay cé sin trong pham vi cda index vong ldp FOR
cursor. Cursor index cho vong lip FOR cursor 1 mot pointer din sang
mot tdp hop két qud trong mot ving lam viéc query. Vang lam viée
query 14 mét ving bd nhé (duge goi 1a ving ngit cdnh) trong Oracle 11g
Database Process Global Area (PGA).

Gl i

Thugc tinh SQL ROWCOUNT ted v mot qid tei pbng (nu") cho logi cursor
nqﬁm ainl\ ndy.

Cic cupsor nidng minh

Nhu duge thdo ludn trude dé trong phan nay, ban tao mét cursor
tudng minh khi ban dinh nghia né bén trong mét khéi khai bdo. Céc
cursor tudng minh c¢6 thé 1a cdc cau 1énh SELECT tinh (static) hodc
dong (dynamic). Cédc céu lénh SELECT tinh tré vé cing mét query méi
14n véi cde k&t qua ¢6 thé khdc nhau. C4c két qué thay déi khi di ligu
thay ddi trong céc table ho#c view. Cédc ciu lénh SELECT déng hanh
d6ng nhu cdc thudng trinh con duge tham s6 hod. Ching chay cédc query
khée nhau méi 1dn phu thubdc vao cdc tham s thye sy duge cung cdp khi
chang duge md.

Ban m& cdc cursor ngidm dinh tinh va déng mét cdch khac nhau mién
13 chiing duge dinh nghia béng c4c tham s hinh thie. Khi ching khéng
¢6 céc tham s6 hinh thie, ban mé ching véi eing mét ¢G phdp. Cdc tham
s thue sy duge Anh xa bdi viéc thay thé bién cyc bd.

Céc cursor tudng minh doi héi ban mé, truy tim (fetch), va déng
ching cho di1 ban st dung vong liap don gidn hoac vong lip WHILE hodc
cée cau lénh vong lap FOR cursor. Ban st dung ciu 1énh OPEN dé€ mé
cac cursor, ciu lénh FETCH d& truy tim cde record tif cdc cursor va céu
lénh CLOSE dé d6ng va gidi phéng cdc ngudn tai nguyén cla cdc eursor.
Nhiing cdu 1énh nay lam viée v{i cdc cursor djng va tinh bén trong hodic
bén ngoii mjt cdu trmic vong lap. Cdc cdu 1énh vong 1ip FOR cursor md,
truy tim va déng céc cursor cho ban mét cdch ngdm dinh. Cdc ciu lénh
OPEN, FETCH, va CLOSE la nhitng phén t chinh trong cdc muyc "C-
cursor tudng minh tinh"” va "Céc cursor tudng minh dgng".

Nguyén mau cho cdu 1énh OPEN la
OPEN cursor_name [ (parametert [, parameter2 [, parameter (n+1) ] ]} 1,

C6 hai nguyén méu cho cdu lénh FETCH. Mot nguyén méu gan céc
cht riéng 18 va céc bi€n va cde miu kia gdn mét hang vae mdt ciu tric
record.



Chuong 4: Cac cdu truc didu khién 155

Nguyén méu dé gdn cdc cdt riéng 18 vao cdc bién tuong hgp 1a

FETCH cursor_name

INTO variable1 [, variable2 [, variable (n+1) ) ;
Nguyén miu dé g4n cdc hang vao cdc bién ciu tric record 1a

FETCH cursor_name

INTO record_variable;
Nguyén miu cho cdu léenh CLOSE 1a
CLOSE cursor_name;

Trong khi bdng 4.6 liét ké cdc thude tinh cursor ngam dinh, bang 4.7
liét k& céc thude tinh cursor tudng minh, Cdc thudc tinh lam viéc theo
cung myt cdch cho du cursor tudng minh 1& ddéng hay tinh nhung khdc
v6i tdp hop gi6i han v6i cdc cursor ngdm dinh. Céc thude tinh cursor
tudng minh tra vé cdc két qua khdc nhau phu thube vao ndi ching duge
goi tham chiéu véi cdc cdu 1énh OPEN, FETCH, va CLOSE.

Thude tinh cursor FOUND b4o hiéu ring cdc hang cé s&n d€ truy tim
tl cursor va thuge tinh NOTFOUND b4o higu ring tat cd hang da dugc
truy tim tir cursor. Thudc tinh ISOPEN cho biét cursor dd md va 1a mot
diéu nao d6 ma ban nén xem xét chay trude khi c8 mé mét cursor. Nhu
céc cursor ngadm dinh, thugc tinh ROWCOUNT cho biét bao nhiéu hang
ma ban di truy tim vao bt cd thoi diém nao. Chi thude tinh cursor
ISOPEN lam viéc bat cit lic ndo ma khong gap 16i gi ci. Ba thudc tinh
kia dua ra céc 13i khi cursor khéng mé. Bang 4.7 thu thip nhitng hanh
vi thay ddi nay.

Cac vi du s dung cée clu lénh vong lip don gidan, nhung ban ciing cé
thé st dung céc cursor tudng minh trong cdc ciu 1énh vong lap WHILE
ho#c duge x&p long bén trong cdc vong lip FOR day va cursor. Cédc
cursor tinh va dong duge dé c4p trong cdc muc khéc nhau dé& t3 chdc cdc
vi du va lam ndi bt cdc diém kh4c biét.

Cdc cursor tiong minh tinh

Mot cursor tuéng minh tinh 13 m$t cau 1énh SQL SELECT von khong
thay d4i hanh vi ctia né. Mot cursor tudng minh ¢6 b&n thanh phin: ban
dinh nghia, mé, truy tim ti, va déng mdt cursor. Chuong trinh miu dinh
nghia mét cursor lam mdt cdu 1énh SELECT truy vén bédng ITEM. Bing
va dif lidu duge seed duge phan phéi trong ma ¢d thé download.
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BaAng 4.7 Cac thuGe tinh cursor tudng minh

Chu lénh Trang thdii $FOUND SNOTFOUND  %ISOPEN SROWCOUNT
OPEN Before Exception Exception FALSE Exception
After NULL NULL TRUE 0
1# FETCH Before NULL NULL TRUE 0
After TRUE FALSE TRUE H
Next FETCH  Before TRUE FALSE TRUE 1
After TRUE FALSE TRUE n+ 1
Last FETCH Before TRUE FALSE TRUE o+ 1
After FALSE TRUE TRUE n+ 1
CLOSE Before FALSE TRUE TRUE n o+ 1
After Exception Exception FALSE Exception

Chuong trinh sau day dinh nghia, mé, truy tim ti, va d6ng mdt cursor
tinh vao mét loat cde bi&n vé huéng:

DECLARE
id item.item_id%TYPE;
title VARCHAR2(60);
CURSOR ¢ IS
SELECT item_id
' item_title
FROM item;
BEGIN
OPEN ¢;
LOOP
FETCH ¢
INTO id, title;
EXIT WHEN ¢%NOTFOUND;
dbms_output. put_line{ Title [’ | | title | | ']');
END LOOP;
CLOSE c;
END;
/
Chuong trinh sif dung viée truy tim cdc cjt d&n céc bi&n nao khdp vdi

kidu dit liéu cda ching. Mgt trong cdc bi&n duge neo sang bang va bign
kia dugc dinh nghia cu thé. Ban nén thyc sy chon kidu nay hoic kiéu kia
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nhung vi dy niy mudn hién thi ca hai. Chuong trinh thoét khi khéng
cdn céc record d& truy tim nita va né di in cdc tidu dé sang console.

Chuong trinh nay cé thé duge viét biing cdch st dung mt céu lénh
vong 1ip FOR cursor. Vong lap FOR tao mét cadch ngdm dinh céc bi€n
ma ban ¢6 thé truy cip qua cursor index. Diu nay loai bé nhu cdu ban
tao ching nhu dugc yéu cdu béi cau 1énh vong lip don gidn hodic vdng lap
WHILE. C4u 1énh vong 14p FOR cursor ciing md, truy tim va déng cur-
sor mdt cdch ngdm dinh nhu sau;

DECLARE
CURSOR ¢ IS
SELECT item_id AS id
. item_title AS title
FROM item;
BEGIN
FOR i IN ¢ LOOP
dbms_output.put_line{'Title {" 1 | Ltitle 1 [ ']'),
END LOOP;
END;
/

Khi so séanh, vong lap FOR cursor dé& st dung hon nhiéu véi mijt
cursor tinh so véi mdt cdu lénh vong lip don gidn hodc vong 1ap WHILE.,
Céc bi€n duge khai bdo ngdm dinh bén trong vong lap FOR cursor khong
¢6 ngit cdnh bén ngodi cau 1énh vong lip FOR. Han ché nay gidi han
cédch ban sif dung céc gid tri trd vé tif mdt vong 1ip FOR cursor. Cau lénh
vong lip don gidn hodc vong lap WHILE 14 nhiing gidi phdp hiéu qui
han khi ban muén gan nhiing gi4 tri trd vé va c4c bién v6n duge trao d6i
v6i cde don vi chuong trinh khéic. Chuang 6 thdo ludn mot s6 uu diém
nay trong khi dé cip cdc ham va thi tue luu trix.

Ci phép céu lénh FETCH thay thé& d€ gdn mét hang dit liéu vao mdt
kidu di lidu record duge minh hoa trong chugng trinh tiép theo. Moi thi
kh4c vAn khong d4i.

Chuong trinh sau ddy dinh nghia, md, truy tim tit, vd d6ng mgt cursor
tinh vao mét cdu tric record:

DECLARE
TYPE item_record 1S RECORD
(id NUMBER

, titte  VARCHAR2(60));
item ITEM_RECORD;
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CURSOR ¢ IS
SELECT item_id
, itern_title
FROM item;
BEGIN
OPEN c¢;
LOOP

FETCH ¢ INTO item;
EXIT WHEN c%NOTFOUND;
dbms_output.put_line('Title [' |  item_title | | ']");
END LOOP;
END;
/
Cau lénh vong lip FOR cursor khéng hd trg vigc gan truc tiép bat ky
loai bién nhung ban c¢6 thé gan cdc gid tri bén trong cau l&nh vdng lip

FOR béng cach s dung cursor index. Ban c6 thé gdn mét cau tric record
ho#ic mot phan ti cda cdu tric record.

Dong mé sau ddy minh hoa viée gdn mot cdu tric record tit cursor
index:

DECLARE
TYPE item_record IS RECORD
{ id NUMBER
, title VARCHAR2(60));
explicit_item ITEM_RECORD;

CURSOR ¢ IS
SELECT item_id AS id
. item_title AS title
FROM item;
BEGIN
FOR i IN ¢ LOOP

explicit_item := {;
dbms_output.put_line('Title [' § | explicit_item.title 1 | *]');
END LOOP;
END;
/
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Trong ci hai vi du nay, c6 thé cursor khéng tim thdy bat ky record
nao. Khi mét cursor ngdm dinh ho#c tudng minh chay va khong c6 dit
liu nao duge tim théy, 16 khong duge dua ra. Ban cdn x4c dinh xem c6
record duge tim thay hay khéng. Didu nay duge thye hién bing cach si
dung mét cdu lénh IF va cdc thufe tinh cursor NOTFOUND va
ROWCOUNT.

Chudng trinh sau day in mét thdng bdo no data found khi curser
khéong th& tim thdy bat ky record nio biing cdch sit dung mot gid tri
ITEM_ID 4m ma 18 ra khong ndm trong dit lidu:

DECLARE
TYPE item_record IS RECORD
{ id NUMBER
, litle VARCHAR2(60)});
item ITEM_RECORD;

CURSQOR ¢ 1S
SELECT item_id
, item_title
FROM item
WHERE item_id = -1;
BEGIN
OPEN ¢;
LooP
FETCH ¢ INTO item;
IF ¢%NOTFOUND THEN
IF ¢%ROWCOUNT = 0 THEN
dhms_output.put_line(*No Data Found');
END IF;
EXIT;
ELSE
dbms_output.put_line('Title [ | | item.title 1 | ']");
END IF;
END LOOP;
END;

/

Chuong trinh minh hoa mét sy thodt c¢é diéu kién (conditional exit).
Viéc tho4t chi 6 thé ti€p c4n khi tét cd record duge doc. Mot théng béo
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die bigt duge in chi khi ROWCOUNT tra vé mdt gid tri 0. Didu nay chi
c6 thé xay ra khi cdc hang khong duge trd vé& bdi cursor. Ban khong thé
sao chép logic nay bén trong mét cdu lénh vong lip FOR cursor.

Cdc cursor tuong minh dong

Céc cursor tudng minh dong rat giéng nhu cdc cursor tudng minh
tinh. Chdng s& dung mt cdu lénh SELECT SQL. Chi céu 1énh SELECT
st dung cdc bién thay déi hanh vi query. Céc bién thay th& nhimg gi 1a
cdc gid tri truc kién (literal).

Céc cursor tudng minh ddng ¢6 bén thanh phén gidng nhu cdc cursor
tinh: ban dinh nghia, md, truy tim td, va déng mét cursor dong. Chuong
trinh mau dinh nghia mdt cursor dusi dang mdt cdu lénh SELECT vén
truy viAn bang ITEM cho mdt day gi4 tri. C4 hai bién duge khai bdo 1a
bién cuc b va duge gan cde gid tri truc kién s6. Ten cha cée bién cuc bd
khéc nhiéu so véi cdc tén cdt hodic cdc gid tri tén cot duge thay thé bing
céc gié tri bién.

Chuong trinh sau day si dung hai bién cyc bd bén trong ciu lénh
SELECT cua cursor:

DECLARE
lowend NUMBER := 1010;
highend NUMBER := 1020;
TYPE item_record 1S RECORD
( id NUMBER
, titie VARCHAR2(80));
item ITEM_RECORD;

CURSOR ¢ IS
v SELECT item_id
, item_title
FROM item
+WHERE item_id BETWEEN lowend AND highend;
BEGIN *
OPEN ¢;
LOOP

FETCH ¢ INTO item;

EXIT WHEN ¢%NOTFOUND;

dbms_output.put_line('Title [ | 1 item.title 1 1 ']");
END LOOP;
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END;
/

Cé4c gia tri cho cdc bién lowend va highend dugc thay thé khi ban mé&
cursor. Piéu nay ciing lam viéc trong cdc vong lip FOR va WHILE
cursor bdi vi cdc bién duge thay thé trong khi mé cursor. Trong khi didu
nay hanh déng hiu nhu 14 mjt query tinh bdi vi cdc bién 1a céc hing
tinh trong pham vi chugng trinh, ban ¢6 thé thay d6i chuong trinh dé sk
dyng cdc tham s6 d4u vao nhu sau:

DECLARE
-- same as earlier example --
BEGIN
lowend := TO_NUMBER(NVL(&1,1005));
highend := TO_NUMBER{NVL(&2,1021));
OPEN c;
LOOP
FETCH ¢ INTO item;
EXIT WHEN ¢%NOTFOUND;
dbms_output.put_line('Titte [ | | item.title | [ ']);
END LOOP;
END;
/

Ban c6 thé tin cdy vaoc cdc bién cuc bd, nhung hd trg ma ¢6 thé gay réc
rdi va khé hon. Céc cursor nén duge dinh nghia d€ chdp nhén céc tham
s6 hinh thdc. Vi du tiép theo thay th€ vi du trudc bing cach thay déi
dinh nghia cursor va lénh goi dén cau lénh OPEN nhu sau

DECLARE
lowend NUMBER;
highend NUMBER;
item_id number := 1012;
TYPE item_record IS RECORD

( id NUMBER

, title VARCHAR2(60));
item [TEM_RECORD:

CURSOR ¢

( low_id NUMBER
, high_id NUMBER) 18
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SELECT item_id

, item_title

FROM item

WHERE item_id BETWEEN low_id AND high_id;

BEGIN
lowend := TO_NUMBER(NVL{&1,1005));
highend := TO_NUMBER(NVL(&2,1021));
OPEN ¢ (lowend,highend);
LoOP
FETCH c INTO item;
EXIT WHEN c%NOTFOUND;
dbms_output.put_line(‘Title [* | 1 item.title 11 ']');
END LOOP;
END;
/
Cé4c bién diy trong ciu 1énh SELECT khéng con 12 c4c tén bién cuc
b$ nita. Ching 1a cdc bién cuc bg d8i véi cursor duge dinh nghia béi phan
$0 hinh thiec trong dinh nghia cursor. Ban nén chd ¥ ring nhimg bién

nay khéng c¢é kich c& vat 1y bdi vi didu dé duge din xuat vao thdi gian
chay.

Khi ban chay chuong trinh, cdc gi4 tri ddu vao &1 va &2 duge gan 1an
lugt vao cde bién cuc bd lowend va highend. Cédc bi&n cuc b trd thanh
cdc tham s68 thit sy duge chuyén d&€ mé cursor. Sau d6 cac tham s6 that
sy duge gan vao céc bién ¢6 pham vi cursor low_id va high_id.

Lagic nay lam viéc khi ban thay th& mot ciu 1énh vong lip FOR
cursor. Cdu tric vong lap sau ddy tuong duong nhu cdu trae vong lap
trong cdu lénh vong lip don gian:

FOR i IN ¢ (lowend, highend) LOOP

item := i;

dbms_output. put_line('Title [' 1 | item.title | 1 ']');
END LOOP;

Cac cdu lénh Bulk

Céc cdu 1énh Bulk cho ban chén, cap nhét, hodic xod cdc tdp hop dit
lidu 16n ra khdi cdc table hojc view. P& st dung cdc cdu 1énh BULK
COLLECT véi céc cau lénh SELECT va c4u lénh FORALL 4€ chen, cdp
nhét, hodic xo04 cde tdp hop dit lidu 1én.
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Béng 4.8 liét ké cdc md t4 vé hai thude tinh bulk cursor. Muc "Cau
lanh INSERT” bén dudi phan "Céc cu 1énh FORALL" minh hoa cdch sit
dung thuée tinh %#BULK_ROWCOUNT. Chuong 5 dé cdp cdch sk dung
thudc tinh %#BULK_EXCEPTION. °

Bang 4.8 Cac thudc tinh Bulk Cursor

Cac thude tinh Bulk Dinh nghia

%2BULK_EXCEPTIONS (i) Thudc tinh %BULK_EXCEPTION (index)
cho ban thay viéc m§t hang da gip phai
mét 18i cho mét cdu 1énh bulk INSERT,
UPDATE, ho#ic DELETE hay khéng. Ban
truy clp cdc s8 lidu théng ké nay bing
cdch dit ching trong céc céu lénh vong
lap FOR day.

%BULK_ROWCOUNT (i) Thugc tinh %BULK_ROWCOUNT (index)
cho ban thidy mdt phdn t& ¢6 duge thay
ddi béi moét cdu lénh bulk INSERT, UP-
DATE hoéc DELETE hay khong. Ban truy
cdp nhiing s6 lidu théng ké nay bing cich
dat chang trong céc cfu lénh vong lip FOR
day.

Phan nay gidi thich ecich s dung cdc cdu lénh BULK COLLECT
INTO va FORALL. Muc "Cau 1énh BULK COLLECT INTQ" thdo ludn
nhitng céng dung va nhitng diém khdc biét giita cdc tdp hop vé huéng
song song va tdp hop record. Muc "Céc cdu 1énh FORALL" ¢6 cdc phan
ddc lap vé cdch ban cé thé si dung céc cau lénh bulk INSERT, UPDATE
va DELETE.

Cac ciu lIénh BULK COLLECT INTO

—— el el i gl g e gy, Y re? w—y e ———

Céu lénh BULK COLLECT INTQ cho ban chon mét ¢ft dir liéu va
truyén né vao cdc kiéu dit lidu tdp hgp Oracle. Ban ¢6 thé sit dung mdt
bulk collect bén trong mot ciu lénh SQL hoic dudi dang méot phan cia
méot clu lénh FETCH. Tap hgp bulk ciu lénh SQL st dung mét cursor
ngdm dinh trong khi cAu lénh FETCH lam viéc v6i mét cursor tudng
minh. Ban khéng thé gid¢i han s§ hang duge trd vé khi thyc hién bulk
collection trong mdt cursor ngdm dinh. Cau lénh FETCH cho ban thém
ciu lénh LIMIT dé€ thiét 1ap s8 hang t6i da duge doc mdi 14n tif cursor.
Ban c6 thé si dung bat ky kiéu dit liéu PL/SQL chufn hodc do ngudi
diung dinh nghia lam dich ctia mdt cdu 1&nh cursor ngam dinh.

Sau day 14 mt nguyén méu cd ban ctia cdu 1énh bulk collection ngdm
dinh:

SELECT column1 [, column2 [, column{n+1)]}
COLLECT BULK INTG colfection? [, collection2 {, colfection(n+1)]]
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FROM fable_name
{WHERE where_clause_statements);

Céc bulk collection duge thye thi nhu 13 mét phén eda cau 1lénh FETCH
sit dung mot cursor tudng minh. Ching c¢6 nguyén méiu sau day:

FETCH cursor_name [(parameter? |, parameter? [, parameter(n+1)]])]
BULK COLLECT INTO coflection? [, colfection2 |, collection{n+1)]}
[LIMIT rows_1o_return);

S8 ¢t duge tra vé8 béi cursor tudng minh x4c dinh s6 dich tip hop vd
huéng hodc cdu tric cda mot dich tdp hop record. Cau lénh SELECT
dinh nghia s& va loai cdt duge tra vé bdi mét cursor.

Ban ¢6 thé s dung cdc cdu 1énh BULK COLLECT INTO dé chéen mét
loat cac dich ho#c mot dich don. Mat loat céc dich 13 mdt tap hgp bién
tap hgp duge tdach biét bing cdc dau phdy. Cédc tdp hop duge phan cach
bing dau phdy dich duge goi 1A céc tap hop song song bdi vi ban thudng
quan ly ching song song. Muc dich don 13 mét tdp hgp clia cdu tric
record. Ban khéng thé chén mot s6 cit vao mot tdp hop eda ciu tric
record va nhiing ¢ft khdc va cdc tdp hgp vd hudng trong cing mdt 1énh
goi cdu 1énh, B4t ky nd lyc nay s& dua ra mot 16i PLS-00494 von khong
cho phép ép budc vao nhiéu dich record.

Cau lénh BULK COLLECT INTO nhanh hon nhiéu so véi médt cursor
chuéin béi vi né ¢c6 mdt chu ky phén tich cd phép (parse), thue thi (ex-
ecute), va truy tim (fetch). Céc cursor cau Iénh INTO ngdm dinh hodc
cdc cursor tudng minh théng thudng c6 nhiéu thao tdc phan tich cd
phap, thue thi va truy tim hon. Céc thao tdc Bulk mé réng cdp d6 tot hon

khi 56 hang ting nhung cdc thao tde rat I6n ddi héi cdc cdu hinh co sé dit
liéu dé hd trg ching.

Céc muyc "Cdc dich tdp hop song song” va "Céc dich tdp hop record"
minh hoa cac bulk collections st dung cdc cursor ngdm dinh. Céc cursor
tudng minh duge trinh bay trong muc nhé cudi cling cing véi cau lénh
LIMIT. Céau lénh LIMIT cho phép rang buge kich ¢& ciia cdc lua chon 16n
nhung ban chi e6 th€ si dung né véi cde cursor tudmg minh. Myc nhé
cudi cling vé cdc dich tap hop giéi han trinh bay cdch ban c6 thé lam viéc
vdi cdc rang bue vAn hanh c¢d sd dit liéu nhu PGA,

Cdc dich tdp hgp song song

Cac tip hop vd hudng (Scalar collections) 14 cac kidu dit lidu tap hop
SQL duge hd trg duy nhét. Khi ban mudn chia sé dit liéu vé6i cdc chuong
trinh bén ngoai ho#ic cdc ing dung Web, ban nén bién cdc lya chon 16n
thanh mét loat cde tdp hgp song song. Ban c6 thé trao d6i céc kidu di
lidu nay véi cdce chuong trinh bén ngoai va tng dung Web bing céch s
dung Oracle Call Interface (OCI).
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Chuong trinh miu st dung mdt cursor ciu lénh BULK COLLECT
INTO ngém dinh va né thyc thi mét lya chon 1én thanh mét tap hop
gbm cdc tap hgp v hubng song song.

DECLARE
TYPE title_collection IS TABLE OF VARCHAR2(60);
TYPE subtitle_collection 1S TABLE OF VARCHAR2(60);
title TITLE_COLLECTION,;
subtitle SUBTITLE_COLLECTION;

BEGIN
SELECT item_title
, item_subtitfe
BULK COLLECT INTO title, subtitle
FROM item;

-- Print one element of one of the parallel collections.
FOR i IN 1..1itle. COUNT LOOP
dbms_output.put_line('Title [ | | title(i) 11']);
END LOOP;
END;
/

Chudng trinh minh hoa cdch ban chuyén mét t4p hop gid tri vio cde
tap hgp vo huéng. Sau khi ban thay ddi c&u tric hang tu nhién thanh
mdt t4p hop song song gbm cdc gid tri cft, didu nay bdo dam cde tap hop
riéng bigt van dugc dong bd. Tao va duy tri cdc tap hop duge déng bd thi
khé v& m4t thai gian. Ban chi nén chon huéng nay khi ban ¢6 nhu cau di
chuyén xung quanh biing cdch sit dung co s di lidu SQL.

Ly do chinh d€ chon c4c tap hgp song song 1a di chuyén dit lidu tir PL/
SQL. sang cdc ngdn ngir 1ap trinh bén ngoai hokic cdc dng dung web. Ban
nén chuyén d6i lai céc tap hop song song thanh cée t4p hdp da chidu sau
khi chuyé&n dit liéu. C4c tap hop da chidu (Multiple dimenssion collec-
tions) thudng 14 tap hgp cdc kiu record.

Cdc dich tdp hgp record

Nhiing gi6i han hién tai vé viéc xay dung c4c tdp hop SQL giéi han
cdc tap hop record chi trong cde cdu trde PL/SQL. Piéu nay c6 nghia ban
chi ¢6 thé sl dung ching bén trong céc chuong trinh chay déc quyén
trong méi trudng PL/SQL.

Ban c6 thé sit dung mot tap hgp céc logi record PL/SQL 1am kiéu dit

ligu cho mét tham s8 trong ham ho#e thi tuc duge luu trif khi ban dinh
nghia kiéu dit ligu trong mét form thong s& g6i PL/SQL. Gidi han nay c6
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nghia 13 ban khéng thé trao kiu dit lidu v6i nhitng chuong trinh bén
ngoai. Ban s dung céc t4p hop song song khi ban mudn trao ddi ching
véi clc chuong trinh bén ngoai va ing dung Web.

Chuong trinh miu si dung mét cursor cdu lénh BULK COLLECT
INTO ngdm dinh va né thyc thi mét bulk selection thanh mdt t&p hgp
cta mdt cdu trie record cac b:

DEGLARE
TYPE title_record IS RECORD
( title VARCHAR2(60)
, subtitle VARCHAR2(60)),
TYPE collection 1S TABLE OF TITLE_RECORD;
full_title COLLECTION,;
BEGIN
SELECT item_titie
item_subtitle
BULK COLLECT INTO full_title
FROM item;
-- Print one element of a structure.
FOR i iN 1.full_title. COUNT LOOP
dbms_output.put_line{'Titie [' 1 | full_title{i).title 1 1 ']');
END LOQOP,
END;
!

Ban sé& tim thay cdc co cdu A€ tao va truy cép cdc kidu dif lidu duge
dinh nghia trong céc théng sé géi trong chuong 9. Trong tudng lai Oracle
¢6 thé cho ban tao cAc tdp hgp loai record SQL nhung hién tai ban gidi
han chi trong céc loai ddi tugng vd huéng va cdc loai ddi tugng do ngudi
dung dinh nghia. Sy truy c4p dén nhitg cfu triic ndy cé thé diu tién dén
tir Oracle Call Interface (OCY) vi né dd b&t dau cho ban truy cép céc
mang két hgp PL/SQL va cde cursor tham chiéu trong Oracle 10g Data-
base, Release 2.

£dc dich thp hyp dutge rang budc bi LIMIT

Céc 1énh LIMIT cho ban thi&t 14p s§ hang t8i da dugc tra vé bdi mot
bulk collection. Né rang bude bulk collection. Ban chi ¢6 thé rang budc s6
hang dugc trd vé bdi cdc cursor tudng minh trong mot ciu 1énh FETCH.
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Khuy&t di€m cGa phuong phép nay la bi tréi chit cla cdch lam vige
cha céc ing dung tuong tac. Céc Ung dung tuong tdc thudng ddi héi su nd
lute h&t minh, khéng phai chi mét 88 record. Céde chuong trinh x 1y theo
16 von quan 1y cdc bude xit 1y giao dich t6t 1a tng i t6t nhat cho viée tan
dung phuong phéap nay.

Céc cursor tudng minh c6 thé trad vé mot d&n nhidu cot di lidu tir ciu
1énh SELECT bén trong. Ban chon dit céc gi4 tri cot 46 bén trong mjt
loat céc dich tap hgp vd huéng hodc mdt dich tadp hgp record. Hai muc
nhé ti&p theo minh hoa ca hai ky thuét.

Cac dich tap hgp song song. Cdc dich tp hdp song song la céc
bién tap hgp vd hu(mg Céc tap hgp song song c6 thé€ khac nhau vé kiéu
dit liéu, nhu'ng mbi tap hop cé cing mot s hang va gid tri index trong

tap hop. Ban cdn cdc bign t4p hop vé hudng cho mdi ¢t duge trd vé béi
cursor tudng minh.

Chuong trinh sau diy minh hoa cdch quin 1§ mot bulk collection mdi
lan 10 hang:

DECLARE
-- Define scalar datatypes.
TYPE title_collection IS TABLE OF VARCHAR2(60),
TYPE subtitle_collection 1S TABLE OF VARCHAR2(60);
-- Define iocal variables.
title TITLE_COLLECTION;
subtitle SUBTITLE_COLLECTION;
-- Define a static cursor.

CURSOR ¢ 1S
SELECT item_title
, item_subtitie
FROM item;
BEGIN
OPEN c;
LOOP

FETCH ¢ BULK COLLECT INTO titte, subtitle LIMIT 10;
EXIT WHEN title.COUNT = 0;
FOR i IN 1..title. COUNT LOOP
dbms_output.put_line{'Title [' 1 | title(i) | 1 *]');
END LOOP;
END LOOP;
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END;
!

T4t cd cac 1an 1ap lai qua vdng l3p truy tim t4t cd hang ¢6 sdn hodc
1&n dé&n 10 hang dit liéu tif cursor md. Diéu nay c6 nghia légic xi Iy, quan
Iy tdt ¢4 hang duge trd vé trude khi truy tim tdp hop hang tiép theo.
Diéu kién exit sl dung phuong phdp Oracle Collection API COUNT ()
d€ quyét dinh khi nao cdc hang da khong duge truy tim bdi cursor. Day
14 logic tuong dugng vdi cdu 1énh sau ddy cho mét cursor binh thudng:

EXIT WHEN c%NOTFOUND;

Trong khi 10 14 mét s§ nhé, ¥ kign 14 gi6i han bé nhé tiéu thy va gidm
thidu s& lan phan tich ca phdp, thuc thi va truy tim. Gidi phdp nay hé
trg nhitng trac déi v6i cde chuong trinh bén ngoai va tng dung web vén
bi giéi han béi thu vién OC18,

Cac dich t4p hgp record. Céc dich tip hgp record 1a cdc bién tap
hop record. Mt tap hgp record dich, 4nh xa chinh xde sang ciu tric tra
vé clia cau 1énh SELECT cia cursor. Ban chi ¢6 thé sit dung céc tap hop
record bén trong méi trudng PL/SQL.

Chuong trinh sau minh hoa cdch quén 1y mét bulk collection mdi 14n
10 hang:

DECLARE
TYPE title_record IS RECORD
( title VARCHAR2(60)
, subtitle VARCHAR2(60));
TYPE collection 1S TABLE OF TITLE_RECORD;
full_title COLLECTION;

CURSOR ¢ IS
SELECT item_title
, item_subtitle
FROM itern;
BEGIN
OPEN ¢;
LoOP

FETCH ¢ BULK COLLECT INTO full_title LIMIT 10;
EXIT WHEN tull_titie.COUNT = 0;
FOR i IN 1..full_titie.COUNT LOQOP
dbms_output. put_fine('Title [' 1 | full_title(i) title | 1 °]');
END LOOP,
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END LOOP;
END;
/

Logic nay 14 mét dnh guong cho chudng trinh miu minh hoa céac tdp
hogp song song ngoai trif né trd v& mot hang dif lidu vao mot tdp hop
record. T4t ca 14n 14p lai qua vong lip truy tim t4t ¢4 hang cé sén hoic
1én dén 10 hang dit lidu tir cursor md. Piéu nay cé thé nghia 16 gic x{ 1y,
quén 1y tat cd hang trd vé truée khi truy tim tap hop hang ké tiép. Piéu
kién exit s dung phuong thitc Oracle Collection API COUNT ( ) dé
quyét dinh khi ndo cdc hang khéng duge truy tim béi cursor. Pay 1a logic
tuong duong cdu lénh sau ddy cho mét cursor binh thudng:

EXIT WHEN c%NOTFOUND;

Cac cau lénh FORALL

Vong lap FORALL duge thiét k& d€ 1am viée véi cde tap hgp Oracle.
N6 cho ban cheén, c4p nhét ho#c xo4 dit liéu 16n. Phén nay tap trung vao
cach ban s dung cau 1énh FORALL va chuyén tiép céc tdp hop tham
chi€u ma chuong 7 dé cdp chuyén sau.

Céc vi du dya vao cde vi du bulk collection. Chiing ciing phu thude vao
bang dich ITEM_TEMP. Ban nén tao bdng nay bing cdch si dung cd
phép sau day:

CREATE TABLE ITEM_TEMP

( item_id NUMBER

, item_title VARCHAR2(62)

, item_subtitle VARCHAR2(60));

Cédc muc duéi day duge sdp x&p theo thd tu € hé tr¢ ma méu. Ban
chén, cdp nhit va xo4 dir liéu bing cdch sif dung cac cau l1énh FORALL,.
Sau dé, ban c6 thé loai bé bang ITEM_TEMP.

Céu lgnh INSERT

Céc Bulk insert doi hdi ban sif dung céc tdp hop vo hudng bén trong
ménh dé VALUES. Ban dua ra mdt 16i ORA-00947 not enough values
(khéng dd gi4 tri) khi ban ¢d chén mét tip hop record.

Ma mau sau day sk dung céc tap hgp vé hudng dé thyc hién mét hoat
dong bulk insert :

DECLARE
TYPE id_collection IS TABLE OF NUMBER;
TYPE title_collection IS TABLE OF VARCHAR2(60):;
TYPE subtitle_coilection 1S TABLE OF VARCHAR2(60);
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id ID_COLLECTION;
title TITLE_COLLECTION;
subtitle SUBTITLE_COLLECTION;
CURSOR ¢ IS
SELECT item_id
, item_title
, item_subtitle
FROM item;,

BEGIN
OPEN c¢;
LOOP

FETCH ¢ BULK COLLECT INTO id, title, subtitle LIMIT 10:
EXIT WHEN title. COUNT = 0;
FORALL i IN id.FIRST..id.LAST
INSERT INTO item_temp VALUES (id(i),title(i),subtitle(i));
END LOOP,
FOR i IN id.FIRST..id.LAST LOOP
dbms_output.put('Inserted [ | | id(i) t | ']9;
dbms_output.put_line('[' | 1 SOL%BULK_ROWCOUNT(i) [ 1 ]");
END LOOP;
END;
/

Cau 1gnh FORALL doc index clia mdng v6 hudng ddu tién, nhung c6
thé d& dang doc c4c index khéc. Ching nén hoan toan giéng nhau. Céc
Nested table sit dung mét index s6 nguyén dya vae 1. Trong vi du nay,
day thép s& ludn 1a 1 va gid tri ddy cao lubn 1a 10, Ban diit céc bién tép
hgp v6 huéng & ding vi trf va tao index cho chiing bing mét gi4 tri
subscript (chi s8 dudi). V& co bdn, diéu nay gidng nhu thao téc insert tir
mét cdu lénh SELECT khae.

Vong lip FOR day thit hai bét giit gid tri ITEM_ID va viée né da duge
chén vae béng hay khong. N6 in 1 khi thanh céng va 0 khi khang thanh
cdng. Diéu nay minh hoa cdch ban ¢6 thé st dung thu6e tinh
%BULK_ROWCOUNT,

Lgi ich hidu suat that s ¢6 dugc biing cdch dit chu lanh COMMIT sau
khi két thic vong 13p. Néu khdng, ban commit cho méi 16 insert. Cé
nhing tinh hudng khi kich ¢& clia dit lidu duge chén lam cho viée d4t cau
1énh COMMIT dudi dang cdu lénh cudi ciing s& ¢6 1gi hon. Ban nén kiém
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tra cdc hé s8 kich ¢@ va thio luin chang véi DBA.

Cau lgnh UPDATE

Céc Bulk updates ddi héi ban st dung céc tép hgp vé huéng bén trong
ménh dé SET va bat ky ménh dé WHERE. Nhu ciu 1énh INSERT, ban

dua ra mot 16i ORA-00947 not enough values khi ¢§ chén mét tédp hop
record.

Ma miu sau day s dung cacl tap hgp vé hudng d€ thue thi mot hoat
dong bulk update:

DECLARE
TYPE id_collection (S TABLE OF NUMBER,;
TYPE title_collection IS TABLE OF YARCHAR2(80);
id ID_COLLECTION,;
title TITLE_COLLECTION;
CURSOR ¢ IS
SELECT item_id
: item_title
FRCM item;

BEGIN
OPEN c;
LOOP
FETCH ¢ BULK COLLECT INTQ id, title LIMIT 10;
EXIT WHEN title. COUNT = 0;
FORALL i IN id.FIRST..id.LAST
UPDATYE item_temp
SET title = titte(i) 11" *
WHERE id = id{i);
END LOOP;
END;
/

Céau 1énh FORALL doc index cha ming vb huéng diu tién nhung c¢6
thé d& dang doc index tip hgp khdc. T4t ca gid tri index nén gidng y
nhau. Vi du nay day thap ludn 1a 1 va gid tri day cao ludn 14 10 bdi vi cdc
index nested table 1& cdc s6 dua vao 1. Ban d4t cdc bién tdp hop vd
huéng trong ménh dé SET hoic ménh dé WHERE va tao index chiing

biing mot gi4 tri subscript (chi s& du6i). V& co ban, didu nay gidng nhu
mét cdu lénh update tuong quan.
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Nhu véi cdu 1énh INSERT, ban nén ddnh gid noi cidu lénh COMMIT
thudc vé khi cdp nhat sé lugng 16n céc record. Sau khi vong lip t6t hon
khi cdc cum di lidu nhd va céu 1&énh vong lip 4p chét t6t nhat khi cdc
cum Ién. Trong ca hai trudng hgp, ban nén kiém tra cdc hé s kich ¢d va
théo luidn chiing véi DBA.

Cédu lénh DELETE

Cdc bulk delete doi hdi ban sit dung céc tdp hop v6 hudng bén trong
ménh dé WHERE. Nhu véi cdc ciu 1énh INSERT hoac UPDATE, ban
khong thé s dung cdc tiap hgp record.

Ma méu sau day si dung cdc tap hgp vé huéng dé thuc hién mdt hoat
dong bulk delete:

DECLARE
TYPE id_collection IS TABLE OF NUMBER:
TYPE title_collection IS TABLE OF VARCHAR2(60);
id ID_COLLECTION,
title TITLE _COLLECTION;
CURSOR c IS
SELECT itern_id
, item_title
FROM item;
BEGIN
OPEN ¢;
LOOP
FETCH ¢ BULK COLLECT INTQ id, title LIMIT 10;
EXIT WHEN title. COUNT = 0;
FORALL i IN id.FIRST..id.LAST

DELETE
FROM item_temp
WHERE subtitle IS NULL
AND id = id{i);

END LOOP;

END;
/

Cau l¢nh FORALL doc index cGia indng v6 huéng d4u tién, nhung c6
thé d& dang doc index tAp hop khée. T4t cd gi4 tri index khdc nén giéng
y nhau. Trong vi dy nay, day thap ludn 1a 1 va gid tri ddy cao ludn 12 10
bdi vi cde index nested table 1a céic s8 dya vao 1. Ban dat cdc bién tap
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hgp vé hudng trong ménh dé WHERE va tao index cho ching bdng mét
gia tri chi sd dudi (subscript). V& co ban, diéu nay gidng nhu mét cau
1énh update tuong quan.

Nhu véi céc cau 1énh INSERT va UPDATE, ban nén d4nh gia noi ciu
lénh COMMIT thudc vé khi xo4 s8 lugng 16n cac record. Sau khi vong
1ap t6t hon khi cdce cum dit liéu nhé va cau 1énh vong lap 4p chét t3t nhat
khi cdc cum l6n. Trong cd hai truding hgp, ban nén kiém tra céc hé s&
kich ed va thdo ludn chang véi DBA.

Tom tat

Chuong nay d4 trinh bay nhitng cdu tric didu khién trong P1/SQL.
cach sif dung hiéu qua cde cdu 1énh cé didu kién va céc ciu 1énh l4p lai,
va cdch x8y dung va qudn 1y cde cursor trong nhitng chuong trinh PL/
SQL. '
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cde 161 trong khéi ngoai 18. Ban s& tim thdy hai loai 16i trong
PL/SQL: c4c 13i bién dich (compilation error) va 18i thoi gian
chay (run-time error). Ban kham ph4 céc 15i bién dich khi ban chay mét
chuong trinh khéi nc danh ho#ic ¢& xdy dung mét don vi chuong trinh
luu trit - mot ham, thi tue, hodc loai d6i tugng do ngudi ding dinh nghia.
Céc 16i thai gian chay phic tap hon bdi vi ching ¢6 hai tinh huéng. Cée
16i run-time dua ra cdc 16i dé quan 1y trong khéi thuc thi hoc khéi ngoai
18, nhung ban khéng thé d6n bét c4c 18i run time duge dua ra trong khéi
khai bdo.
Ban s& hoc vé ca hai loai 13i va cdach quan 1y ching trong chuong nay.
Céc muc trong chuong nay bao gbm
m Cac loai ngoai & va pham vi
B Cac I8i bién dich
B Céc 16i thdi gian chay
B Céac ham cai s8n quan ly ngoai 1&
B Cac ngoai & do ngudi dung dinh nghia
®  Khai bao cac ngeai 1€ do ngudi ding dinh nghia
®  Cac ngoai lé ddng do ngudi dung dinh nghia
B Cac ham truy vét ngén xép ngoai 1&
®  Quéan ly ngan x&p ngoai 1&
B Dinh dang ngin xép ngoai 18
® Quén Iy ngoai Ié trigger ¢d s& dit fidu

C huong nay dé cap dén viée quén Iy 15i PL/SQL. PL/SQL xit 1y
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Chuong nay dugce thiét k& d€ doc theo trinh tu. Néu ban muén tham
khdo nhanh mgt diéu gi d6, ban nén xem luét qua chuong trude tién
truéc khi nhdm vao mot phén cu thé.

Cac loai ngoai Ié va pham vi

Ban ¢6 hai loai 16i: céc 16i bién dich va 18i thdi gian chay. C4c 15i bién
dich xdy ra khi ban pham mgt 16i g nhap chuong trinh hoac dinh nghia
chuong trinh. Céc 16i g6 nhap bao gém quén mot tir danh riéng, tir khod
hoac ddu chdm phdy. C4c 16i tif vung nay duge d6n bit khi file text thuin
tuy duge phén tich ci phdp trong qué trinh bién dich. Phan tich cd phép
(pasrsing) 1a ti€n trinh doc mot file text d€ bdo ddm ring n6 d4p dng céc
qui téc sit dung tir vung ctia mot / lap trinh. Céc 15i thoi gian chay xay ra
khi dif liéu that sy khong ddp dng duge cdc qui tdc duge dinh nghia béi
don vi chuong trinh.

Chuong 3 gidi thich pham vi bi&n va trinh bay c4ch né chuyén tit khdi
tdn cung bén ngoai sang khdi tin cung bén trong. Trong khi pham vi
bién bat dau tai bén ngoai va thu hep khi ching ta x&p 1éng cac don vi
chuong trinh. Viéc xit Iy ngoai 1& dién ra theo huéng nguge lai. C4c ngoai
1¢ trong khdi tan trong cing dugc x{ 1y cuc bo hodc duge ném sang khai
chia theo trinh ty cho dén khi ching tién dé&n session khéi ddu. Hinh
5.1 minh hoa tié€n trinh quén 1y ngoai 1& nay.

Céc 16i bién dich thudng duge nhan biét nhanh chéng bdi vi ching
thét bai trong giai doan phan tich cG phdp. Mot s6 13i tri hodn khong
duge xt 1y cho dén khi ban chay cdc chuong trinh véi nhimng gia tri di
liéu vén kich khéi 15i.

Khéi khai
bdo

............................................ le blén dlch

Khéi
thyc thi

Khéi J;

Ngoai |1é duge
duara

Hinh 5.1 Pham vi ngoai I& va 1§ trinh
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Ban dé tao céc 18i bién dich tri hodn khi cée gid tri dit liéu thit su
khéong phii hop trong qué trinh gén bdi vi ching qua 16n hodc ¢6 kidu dir
liéu sai. T4t ca 161 bidn dich dugc ném tréd lai session va khéng thé duge
xt 1y béi phuong thde x& Iy ngeai 18 cuc bd, nhung ban c¢6 thé dén bit
ching trong mot khai wrapper (chia bén ngoai).

Céc 161 thue thi runtime luén c¢é thé duge dén bit va duge x 1y bdi
khoi ngoai 1é cuc bd ho#ic bén ngoai. Cdc 16i runtime trong cde khdi
ngoai 1& chi c6 thé duge d6n bit bdi mot phuong thie xi Iy ngoai 1é khéi
ngoai. Ban ciing ¢6 thé chon khéng dén bit cdc 16i va ném ching trd lai
session SQL*Plus khdi déng.

Hai muyc ti&p theo dé cap dén céc 15i bién dich va 18i runtime.

Cac 101 bién dich

Céc 16i bién dich thuong la céc 161 gd nhédp. Viée phén tich ¢t phép
file text PL/SQIL. thanh mdt tdp hgp chi lénh duge thong dich duge goi la
p-code, tim cdc 161 tir vung. Céc 15i tif vung x4y ra khi ban ding sai mét
d4u tdch (delimiter), dinh danh (identifier), truc kién (litera) ho#c chi
gidi (comment). Ban cé thé ding sai c4c don vi tif vung bing viéc:

® Quén mot ddu chdm phiy (d4u két thic cAu 1énh)

B S0 dung chi mét ddu tach khi ma ban nén s dyng hai ddu tach
ho#c khdng dat mét trye kién chudi trong cac ddu ngoéc dan.

W Viét sai chinh t& mdt dinh danh (céc tU danh riéng va ti khod)

B Chu gidi mét gia tri 1 vyng duge yéu cdu bdi cac qui tic phan tich
¢l phap.

Pay 1a ba miu chung cho cdc théng béo 16i: 15i dong trudce, 16i dong
hién hanh va 18i khai bae. L8i ddng trude trd vao mot 16i trén dong cau
lénh trude, thudng 12 moét ddu két thic cdu lénh bi thidu. Céc 16i dong
hién hanh trd vao cdt cla 13i hoic mot cdt sau 16i. Noéi chung, su khéc
biét c¢6 nghia 14 mét b phan tich ci phdp (parser) tim mét don vi t
vung bi thigu. Céc 13i khai bédo trd vao bat ky sy ¢ trong khéi khai béao
va thuong c6 dong 15i that sy 1a dong cudi cing cida théng bdo 15i.

Chuong trinh sau day chi in m$t thong bdo hello world nhung né
khéong bién dich bdi vi né thigu dau k&t thdc ciu lénh trén déng 2:

SaL> BEGIN
2 dbms_output.put_line('Hello World.")
3 END;
4/
Piéu nay dua ra théng béo 13i sau day:
END;

¥
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ERROR at line 3:
ORA-06550: line 3, column 1:
PLS-00103: Encountered the symbal “END” when expecting one of the follow-
ing:
=.(%;
The symbaol “;” was substituted for “END” to continue.

Thong bao 161 nay 6 thé tréng ¢é vé khong hiéu duge, nhung thit ra
n6 hoan toan cung cdp nhiéu thong tin khi ban biét cidch doc né. Dong
dau tién cia thong bdo 18i cung cdp dong ma 16i dd x4y ra hoac dong sau
15i. Dong thi hai dat mét d4u sao ngay bén dudi vi tri 161 ho#c trén cot
dau tién cda dong. Théng bdo 16i PLS-00103 duge dua ra bdi vi du cho
thdy thi€u mt don vi ti vyng ngay trude tit danh riéng END. Pidu nay
cing ¢6 nghia 156i dd xdy ra trén mét dong cdu lénh trude dong théng bao
181 xu&t hién. Thong bdo 18i cling cung cap 5 gid tri tif vung cé thé ¢6 cho
mét k¥ hiéu bi thigu. Parser dé nghi s& dung mdt ddu chdp phdy. Trong
trudng hgp nay, ddu chdm phdy hoc d4u két thic cau 1énh la don vi tu
vung thi€u. Dau chdm phédy nén két thic cau lénh trén dong 2.

Vi du ti€p theo trinh bay mot 18i bién dich xay ra trén cing mot dong:

SQL> DECLARE
a NUMBER := 0,
b NUMBER;
¢ NUMBER;
BEGIN
c=ab
dbms_output.put_line{'[ [1c11']");
END;
/
Théng béo 161 duge hién thi 1a
ci=a b;
ERROR at line 6:
ORA-06550: line 6, column 11;
PLS-00103: Encountered the symbol “B” when expecting one of the following:
A" @% & =-+;</>atinis mod remainder not rem
<an exponent (**)> <> or = or ~= >= <= <> and or like LIKE2_
LIKE4_ LIKEC_ between |1 multiset member SUBMULTISET_
The symbol “.” was substituted for “B" to continue.

@w o ~ oW B W N
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Théng bdo 18i PLS-00103 néi rang thi€u mdt don vi tit ving ngay
trude bién b. D4u sao trong dong thd hai bén dudi bién b cho ban biét
ring 16i xdy ra ngay trude blen Ban c¢6 thé sda chifa chuong trinh nay
biing c4ch doc bat k¥ todn ti s8 hoc § giita cdc bién a va b.

Mbt bién thé trén thong béo 16i trude dit ddu sao ngay bén duéi noi
151 x4y ra trong mot dong cdu lénh. Chuong trinh sau day dua ra loai
thong bdo 15i nay:

SQL> DECLARE
2 a NUMBER;
3 BEGIN

4 a=1;
5
6

END;
{
Théng bao 151 duge hién thi 1a
a=1;
ERROR at line 4;
ORA-06550: line 4, column 5:
PLS-00103: Encountered the symbol “=" when expecting one of the following:
=.(@%;
The symbol “:= was inserted before “=" to continue.

Loai thong béo 16i nay tré sang viéc sit dung mét todn tir so sénh noi
mét todn tif gdn xudt hién. Pay 1a loai théng béo 18i d& doc va dé hiéu
nhit.

-~ Ban nhén dugc modt théng béo 161 it r& rang hon khi ban kich khdéi
mét 18i trong khéi khai bdo. Vi du sau ddy c6 gdn mét chubi hai ky ty vao
bién mdt ky tu trong khéi khai béo:

SQL> DECLARE

2 a CHAR := 'AB';

3 BEGIN

4 dbms_output.put_line('T' b 1al1']);
5 END;

6 /

Chuong trinh dua ra thang bdo 15i sau diy vén cung cdp rat it thong
tin néu ban cd 4p dung cdc qui tdc duge thdo ludn trude dé:

DECLARE

*
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ERROR at line 1:

ORA-06502: PL/SQL: numeric or value error: character string buffer too small
ORA-06512: at line 2

L&i trd vao dong 1, khéng gidng nht cdc 16i trude, 13i nay khong trd
vao mdt sy ¢d trude cau lént DECLARE. N6 cho biét 16i xdy ra trong
khai khai béo va cdu 1énh cuéi cing trong thong béo 13i tré vao s& dong
riéng biét. Dong cudi cing th4 ra 14 18i dau tién dugc viét vao vét ngin
x&p ngoai 18 (exception stack t1 ace). L3i ORA-06512 trén dong cudi cing
cia théng bdo 15i tré vao ddng 2 trong chuong trinh. Li x4y ra khi
chudng trinh ¢g gdn mot trye kién chudi 'AB’ vao mot bién 6 kich ¢ ky
tu don.

Phén ndy d4 huéng d&n ban cdch doc va hiéu céc 13i bién dich. Bay
gi0 ban biét riing c6 ba loai théng b4o bién dich chung. Mot loai trd vao
cft ddu tién cha mot dong cu lénh khi 18i x4y ra trén dong ciu lénh
truge. Mot 16i khdc trd vao mét cot noi 18i xdy ra hodc mot ¢ot ma qua d6
16i x4y ra trén cing mt dong. Mot 181 tha ba trd vao mot 15i khéi khai
bso va cung cap s6 ddng cho 16i th4t su & cudi thong béo. Ban c6 thé ting
t8c 46 chén dodn c4c 16i néu 4p dung ding mét trong ba nguyén tic nay.

Cic 181 Pun-time

Céc 16i run-time c6 thé x3y ra trong c4c khdi PL/SQL khai bdo, thuc
thi va ngoai 18. Léi d& dén bt va xi Iy nhat 14 csc 13i dua ra vé& mot khdi
thye thi béi vi ching duge dén bt trug- tién béi bat ky khéi ngoai 18 cye
bd va tigp theo béi bat ky khdi chia. M 1t khéc chi mét khdi ngoai ngoai
c6 thé d6n bt cdc 18i duge dua ra tir mét khéi ngoai 18. Didu nay ¢6 nghia
rang ban c6 thé chi xt 1y c4c 16i khi ng: ai 18 khi ching xuat phat ti mjt
chuong trinh PL/SQL duge x&p 18ng. Dié 146 d€ lai céc 13i duge dua ra tir
khéi khai bdo. Cée 16i khai bdo khéng th * duge d6n bét va duge xit 1y bai
mét khéi ngeai 18 cuc bd.

Céc khoi ngoai 18 chita cdce khdi WHEN. Cdc khoi WHEN don bit cdc
18i riéng bigt hay céc 13i khdi quat. Nguyé.1 mau cho kh&i WHEN 1

WHEN {predefined_exception | user_defineu_exception | OTHERS} THEN
exception_handling_statement,
[RETURN | EXIT |;

Khéi WHEN c6 thé 14y mot tén ngoai 1& do Oracle &n dinh s&n, nhu
cdc tén dugc ligt ké sau dé trong bang 5.2. Pay 1a c4c 15i riéng biét. Céc
16i &n dinh s&n 1a céc 56 18i dé bigt v6n 4nh xa sang cdc tén. Ching dugc
dinh nghia trong géi SYS.STANDARD. Ban c6 thé dinh nghia c4c ngoai
1¢ riéng cla ban bang cdch gdn kiéu dit liéu EXCEPTION. Céc 15i do
nguti dung dinh nghia ciing 12 c4c 181 riéng biét. Phdn sau "Céc 13i do
nguti ding &n dinh" dé cap c4c tién trinh dinh nghia nhing 15i nay. Ban’
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st dung ti danh riéng OTHERS khi ban muén mét ménh dé¢ WHEN dé
don bit bat ky ngoai 18,

Ban ciing ¢6 hai ham cai s&n: SQLCODE va SOLERRM. Béang 5.1 dé
cap dén hai ham nay bdi vi ching duge st dung trong cdc chuong trinh
méu ti€p theo. Phu luc J ciing dé cdp d&€n ham nay sau hon.

Céc muc nhé dudi day dé cap dén cde 16i khéi thue thi va ngoai 1&
trude, sau 46 dé cap dén cac 18i khdi khai bdo. Ching duge sép x&p theo
thit ti bing cdch d6 bsi vi ban cén thdy cdc cd cdu co ban 1am viée nhu
thé nao trude khi thdy chang théat bai ra sao.

Cdc 15i khéi thuc thi va ngogi I¢

Cac 16i duge dua ra trong khoi thuc thi duge ném vao khéi ngoai 1€ cuc
b6 noi ching duge dén bat va duge quan ly. Phuong thite x 1y ngoai 1&
(Exception handler) 1a mét tén goi khac cho khéi ngoai 18 trong PL/SQL.
Khi khdi ngoai 18 cuc bd khong dén bit ngoai 16 va khdi da dugc goi bdi
mét chuong trinh PL/SQL kh4c, ngoai 1& bdo hidu cho chudng trinh goi.
Chuong trinh goi quin 1y ngoai 1& duge dua ra mién 1a né dén bit va
quan 1y loai ngoai 1& d6. Tién trinh nay ti&p tuc cho dén khi mot khai
ngoai 1& d6n bt va quén 1y 16i duge dua ra hoic mét ngoai 1é khong duge
x 1y duge dua trd vé moi truding SQL*Plus.

Dong mé sau day minh hoa viéc xi Iy mét 18i gdn duge dua ra biing
viéc ¢8 dat mot chubi hai ky tu vao bi€n mot ky tu:
DECLARE
a VARCHAR2(1);
b VARCHAR2(2) := ‘AB";
BEGIN
a:=Db;
EXCEPTION
WHEN value_error THEN
dbms_output.put_line{'You can“t put [ 1 1 b 1 1] in a one character
string.");
END;
/

Chay chuong trinh nay, ban tao théng b4o két qua sau ddy khi ban da
bat SERVEROUTPUT trong session:

You can't put [AB] in a one character string.
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Ham

SQLCODE

SQLERRM

Bang 5.1 Cac ham cai sn quén Iy ngoai 18 Oracle

Ciac 16i do Oracle an dinh
san .

Tra vé mdt s6 4m vén dnh
xa sang cdc ngoai 1& do
Oracle 4n dinh sfn nhung
cho mgt trutmg hop déc biét:
ngoai 16 NO_DATA_FOUND
trd vé duong 100.

N6 duge qud tdi (mdt khai
niém dugec dé cdp trong
chuong 9) va thue thi khi ¢
da diédu kién: trd vé ma 18i
va thdng bédo 161 duge dinh
nghia va théng bdo cho mét
ngoai 1é duge dua ra néu sd
khong duge chuyén d&n né.

Tri vé& tham s6 s6 that su
duéi dang mét 56 nguyén Am
va moét théng bao ngoai 18
khéng phdi cla Oracle néu
mot 56 duong duge chuyén
dén né ho#ic mot s6 &m von
khong phai 14 mdt ngoai 18
Oracle duge an dinh sén.

Cédc 16i do nguoi dang 4n
dinh

Né&u EXCEPTION_INIT
PRAGMA khéng duge dinh
nghia. Né&u mégt
EXCEPTION_INIT PRAGMA
duge dinh nghia, né trd vé mot
s& hgp 18 trong ddy 4m -20001
dén -20999,

Tra vé tham s6 sd that sy dudi
dang mot s8 nguyén 4m va thong
bdo do Oracle dinh nghia néu
mbt s8 4m cho mdt ngoai 18 do
Oracle dinh nghia sdn dugc
chuyén

Tra vé 1 vA mdt thong béo "User-
Defined Exception” néu duge
kich khéi béi lénh RAISE. Tri
vé mét s6 nguyén hop 18 trong
day &m 20001 dén &4m 20999 va
mot théng bio text duge xde ldp
bdi ham
RAISE_APPLICATION_INFO.

Vi du truée minh hoa mét 161 cuc bd duge dén bit va duge quin 1y bdi
mét khéi ngoai 18 cuc bo nhu thé nao. Khdi ngoai 18 chi quin 1y ngoai 1&
dé; bat ky ngoai 1& khéde duge bd qua va duge ném vao session SQL*Plus.

Dong ma sau diy dua ra mdt 161 NO_DATA_FOUND bén trong khéi
trong vén khong duge dén bit cho dén khi ngoai 1é khdi ngoai duge xd

ly:

DECLARE

BEGI

a NUMBER;
N
DECLARE
b VARCHAR2(2):
BEGIN
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SELECT 1
INTC b
FROM dual
WHERE 1 = 2
a:.=bh
EXCEPTION
WHEN value_errar THEN
dbms_output.put_line{"You can"t put [' 1 1 b | | '} in a one character
string.");
END;
EXCEPTION

WHEN others THEN
dbms_output.put_iine('Caught in outer block [' | | SOLERRM | ! ']."):
END;
/

Ldi duge dua ra 13 mdt ngoai 18 NO_DATA_FOUND. Khdi trong chi
kiém tra tim mot ngoai 1&¢ VALUE_ERROR béi vi né 12 mot khéi catch
riéng biét. Sau d6, chuong trinh ném 15i vao khdi chita noi ngoai 18
OTHERS dén bt né. Thong bdo that sy in thong bido SQLERRM:;:

Caught in outer block [ORA-01403: no data found).

Ban ¢6 thé dua ra bding tay mét ngoai 1& do ngudi ding duge dinh
nghia ma khéng gép phdi mdt ngoai 18 nao. Ky thuét nay cho ban thay
diu gi x4y ra khi m¢t 16i dugc dua ra bén trong mot khéi ngoai 16;

DECLARE
a NUMBER;
e EXCEPTION;
BEGIN
DECLARE
b VARCHAR2(2) := ‘AB';
BEGIN
RAISE e;
EXCEPTION
WHEN others THEN
a:=b;
dbms_output.put_line('Does not reach this line.');
END;
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EXCEPTION
WHEN others THEN
dbms_output.put_line('Caught in outer block [' 1 t SQLCODE 1 1 ].");

END;
/

Cau lénh RAISE chuyén quyén diéu khién dén phuong thie xd ly
ngoai 18 cuc bd. Bén trong khsi WHEN né c6 gan mét trye kidn nhiéu ky
tu vao chudi mot ky tu, didu ndy dua ra mét ngoai 1§ VALUE_ERROR.
Mbt 151 duge dua ra bén trong mét khéi ngoai 1& duge chuyén dén khéi
goi hodc moi trudng SQL*Plus. Chuong trinh tao két qud SQLCODE tir
phuong thic xi 1y ngoai 18 khéi ngoai:

Caught in outer block [6502]

Phan nay d4 minh hoa nhiing diém co ban vé viéc quin 1y ngoai 18
thoi gian chay. Ban nén chd ¥ khi dua ra mét 16i trong khoi thuc thi, né
duge x& 1y cuc b & noi 6 thé. Khi khéi ngoai 1é cuc bd khong quén 1y 16i,
né duge goi d&n mot khdi ngoai hode méi trudng SQL*Plus.

Cac 10l khdi khai bio

Khéi khai bdo d& bi cdc 18i run-time. Nhitng 16i nay x4y ra khi ban
thuc hién cac phép g4n déng trong khdi khai bdo. La mét théi quen viét
mi t6t, ban chi nén thyc hién cdc phép gén tryc kién bén trong phan
khai bdo. Ban nén thuc hién cdc phép gian dong bén trong khéi thue thi
bi vi cde 161 khdi ngoai 1é duge dén bat va duge quén 1y bdi khdi ngoai
1& cuc bd. Céc 161 gdn Runtime trong khéi khai bdo khéng duge d6n bt
béi khéi ngoai 18 cuc bb.

Chuong trinh khoi nic danh sau diy si dung mét phép gdn déng qua
mjt bién thay thé:

DECLARE

a varchar2(1) := "&1";
BEGIN

dbms_output.put_line{ Substituted variable value [" 1 1a 1 | 'T");
EXCEPTION

WHEN others THEN
dbms_output.put_line('tLocal exception caught.');
END;
/
Viée thay thé mot chudi hai ky ty dua ra ngoai 1é sau day:
DECLARE
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*

ERROR at line 1:

ORA-06502: PL/SQL: numeric or value error: character string buffer too small

ORA-06512: at line 2

Thong bao 161 nay biéu thi ring mot 16i dinh kich c& déng (dynamic

sizing error) bé qua mét khéi ngoai 1& cuc b§. Ban c6 thé dén bt 18i khi
dit phan khai bdo du6i dang mét khdi bén trong trong mot khi PL/SQL
khéde. Piéu nay dich chuyén viée gdn dong tif mdt khdi ngoai sang mot
khéi trong.

Chuong trinh sau ddy minh hoa viéc dat 15i khai béo trong mét khéi
PL/SQL khic:

BEGIN
DECLARE
a varchar2(1) := '&1";
BEGIN
dbms_output. put_line{' Substituted variable value [' 1 1a | |']");
EXCEPTION

WHEN others THEN
dbms_output.put_line('Local exception caught.’);
END;
EXCEPTION
WHEN others THEN
dbms_output. put_line{'Outer exception caught.');
END;
/
Khi ban gdn mét chudi hai ky tu, 16i duge dén bét béi khéi ngoai 18
ngoai nhu duge minh hoa:
Outer exception caught

Hanh vi nay hién hitu trong cdc don vi chuong trinh luu trit nhu céc
ham va thi tuc. Trong khi céc tha tuc doi héi viée bao boc cdc 1énh goi
cta ching, cdce ham thi khong. Néu ban goi true ti&p mot ham tir SQL, né
¢6 th€ dua ra mot ngoai 18 khong duge xit 1y.

Gli b

Ban c6 the gei cée ham luu tea ta SCL khi cl](mq trd v& met kidu da liew SQL
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Ham sau day sao chép van dé gan ddng trong mdt don vi 14p trinh luu
tri:

CREATE OR REPLACE FUNCTION runtime_grror
{variable_in VARCHAR2) RETURN VARCHARZ IS
a VARCHAR2(1) := variable_in;
BEGIN
RETURN NULL,
EXCEPTION
WHEN others THEN
dbms_output.put_line{'Function error.’);
END;
/

Ban c6 thé goi ham nay trong SQL béng cach s dyng mot céu lénh
truy vdn tt DUAL gia table:

SELECT runtine_error (‘AB') FROM dual;

Né tao ngoai 18 khéng duge xit 1§ sau déy:
SELECT runtime_error ('AB") FROM dual;

L]

ERROR at line 1:

ORA-06502: PL/SQL: numeric or value error: character string buffer oo smalt
ORA-06512: at "PLSQL.RUNTIME_ERROR", ling 3

Phén nay da cho thdy ban dang thyc hién cdc phép gdn dong trong
c4c khoi thue thi bdi vi PL/SQL khong d6n bt cdc 161 gan dong trong céc
phuong thie x{ 1y ngoai 18 cuc bg. Ban ciing d4 thdy riang ban c6 thé bao
boc cac phép gin dong bén trong mét khdi ngoai d€ dén bit céc 16i.
Cac ham cai sin quan Iy ngoai I8

Oracle cung c&p mét loat c4c ngoai 1é dinh nghia sén trong géi STAN-
DARD. Pay 1a nhitng cdng cu hitu dung trong viée g8 réi cdc chuong
trinh Qracle PL/SQL. HAu hét cdc 16i dua ra mot s6 4m dudi dang s8 161
clia ching. Mot ORA-01001 4nh xa sang ngoai 1§ dinh nghia sén
INVALID_CURSOR. Ban tim thdy cdc mi 18i bing cdch sif dung ham
cai sin SQLCODE. Céc ngoai 1¢ dinh nghia sin duge ghi chd trong bang
5.2,
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Bang 5.2 Céc ngogi 18 dinh nghta sin trong gdi Standard.

Ngoai l& Lai
ACCESS_INTO_NULL ORA-06530

CASE_NOT_FOUND ORA-06592

COLLECTION_
IS_NULL

ORA-06531

CURSOR_ALREADY_ ORA-06511
OPEN
DUP_VAL_ON_
INDEX

ORA-00001

INVALID_CURSOR  ORA-01001

INVALID_NUMBER ORA-01722

LOGIN_DENIED ORA-01017

NO_DATA_FOUND ORA-01403

Khi nao duge dua ra

" Ban gip phai 161 nay khi c8 truy cap

mét d5i tugng khéng duge khdi tao.
Ban gip phai 18i nay khi ban da dinh
nghia mét cdu 1énh CASE ma khéng
cé6 mdt ménh dé ELSE va cdc cau
1énh CASE khong d4p tng didu kién
run-time,

Ban gip phéi 161 nay khi c8 truy cap

mot NESTED TABLE hose VARRAY
khéng duge khdi tao.

Ban gap phdi 161 nay khi ¢6 mé mbt
cursor da md.

Ban gi4p phdi 161 nay khi ¢ chén
mot gid tri ban sao sang cdt clia mot

bang khi ¢6 mét index duy nhét trén
dé.

Ban gip phéi 18i nay khi ¢6 thuc
hién mdt thao tdc khéng dugc cho
phép trén mdt cursor nhu déng mét
cursor duge déng.

Ban gap phdi 1561 nay khi c6 gan mot
thi gi d6 khong phai mét 88 vao mét
s8 ho#ic khi ménh dé LIMIT ciia mét
thao tdc bulk fetch trd vé mot s&
khéng duong.

Ban gip phdi 18i nay khi cd ding
nhdp v6i mgt chuong trinh vdi
username ho#c password khong hop

1a.

Ban gdp phdi 18i nay khi c6 sif dung
cdu tric SELECT-INTO va cu 1énh
trd v& mot gid tri réng, khi ban ¢§
truy c8p mot phdn t& bi xod trong
mét nested table ho#ic khi ban c&
truy cdp mdt phén t khdong duge
khéi tao trong mdt bdng index-by,
{(duge goi 1a mét mang két hop ké tiy
Oracle 10g).
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NO_DATA_NEEDED

NOT_LOGGED_ON

PROGRAM_ERROR

ROWTYPE_
MISMATCH

SELF_IS_NULL

STORAGE_ERROR
SUBSCRIPT_
BEYOND_COUNT

SUBSCRIPT_
OUTSIDE_LIMIT

SYS_INVALID_
ROWID

TIMEOUT_ON_
RESOURCE

ORA-06548

ORA-01012

ORA-06501

ORA-06504

ORA-30625

ORA-06500

ORA-06533

ORA-06532

ORA-01410

ORA-00051

Ban dua ra 13i nay khi mot d5i tuong
goi (caller} d6n mét ham
PIPELINED bdo hiéu khéng cdn

* thém cdc hang.

Ban giip phdi 181 nay khi mot chuong
trinh thue thi mét 1énh goi co s& di
lidu va khong duge k&t ndi, didu nay
thudng xdy ra sau khi instance di
ngit néi két session cha ban.

Ban gip phéai 156i niy qua thudng
xuyén khi mét 181 x4y ra ma Oracle
da chua chinh thitc bdy. DPiéu nay
xdy ra véi mot s6 tinh nang Oracle
cia co 8¢ dir lidu.

Ban gip phéi 161 nay khi ciu tric

cursor khéng déng ¥ v§i bién cursor
PL/SQL ho#ic mdt tham sd cursor
thét syt khdc véi mdt tham s cursor
hinh thie.

Ban giip phéi 181 nay khi ban cf goi
mét phuong thic thanh vién khéng
static 1a d6i tugng trong d6 mot in-
stance cGa 161 d6i tugng dd khong
duge khdi tao.

Ban gip phdi 15 nay khi SGA da
hé&t bd nhd hodc di bi héng.

Ban giip phai 161 nay khi khong gian
duge c4p phat cho NESTED TABLE
hodic VARRAY nhé hon gi4 tri sub-
script duge sit dung.

Ban gip phdi 18i nay khi st dung
mét giA tri index khong hop 18 d&
truy cip mot NESTED TABLE hoic
VARRAY nghia 1d4 mét 56 nguyén
khdng duong.

Ban g#p phai 18i nay khi c&
chuyén d8i mot chudi thanh mot gid
tri ROWID khong hop 1&.

Ban gap phaéi 16i nay khi co sd dix

lidu khong thé bao vé mdt khod (lock)
cho mét nguén tai nguyén.



188 Chuong 5: Quan ly 18i

TOO_MANY_ROWS ORA-01422  Ban gip phai 18i nay khi st dung
SELECT-INTO va query tra vé nhiéu
hang. Ban cing ¢6 thé nhan duge
161 nay khi mot subquery tra vé nhiéu
hang va todn til so sdnh 12 mt todn
tir ddng thec.

USERENV_ ORA-01725  Ban chi ¢6 thé st dung ham

COMMITSCN_ERROR USERENV (COMMITSCN') lam mat
bidu thitc cdp trén cing trong mét
ménh 4&8 VALUES ctia mdt ciu lénh
INSERT hodc lam mat todn hang
phéi trong ménh dé SET clia mdt
ciu lénh UPDATE.

VALUE_ERROR ORA-06502  Ban gdp phdi 16i nay khi ban c8 g4n
mdt bign vio mét bién khdc vén qud
nhd khong thé chita né duge.

ZERO_DIVIDE ORA-01476 Ban gip phai 16i nay khi ¢ chia mot
88 cho zero.

D4y 1a nhitng céng cu rat tién lgi dé viét cdc phuong thic xit 1y ngoai
1¢. Ban nén sui dung nhiing ¢dng cu nay khi ching ddp ing nhu ciu cia
ban. Khi ching khéng dap tng nhu ciu clia ban, ban nén tao cdc ngoai
18 do ngudi dung dinh nghia.

Eac ngeql 1& do ngudi diny dinh nghia

Céc ngoai 1& do ngudi dung dinh nghia ¢6 thé duge khai bdo béing hai
cdch: ban c6 thé khai bdo mot bién EXCEPTION trong khéi khai béo
hoéic ban c6 thé x4y dung mét ngoai 16 déng (dynamic exception) trong
khgi thue thi.

C6 hai tuy chon khi ban khai bdo mot bién EXCEPTION. Phén thuc
thi don gidn nhé&t cho ban khai b4o mét bién va dua né ra theo tén. Phin
thyc thi thay thé& cho ban khai b4o bién va anh xa né sang mét ma 13i
Oracle hgp 18. Tuy chen trude ddi héi ban dén bit cdc 18i do ngudi ding
dinh nghia béing céch st dung ngoai 1é catch OTHERS. Tuy chon sau cho
ban x4y dung cac khéi WHEN riéng biét cho c4c 13i riéng 18.

Ban ¢6 thé xdy dung cdc ngoai 16 déng bing cdch goi ham
RAISE_APPLICATION_ERROR. Ban c6 th€ s dung mot diy gida -
20.000 va -20.999 khi ban dua ra c4c ngoai 1& djng. Ban g4n c4c thong
bdo 16i vao thdi gian chay khi sif dung c4c ngoai 18 déng. Ching ciing
khong doi héi ban khai béo trude cdc bién EXCEPTION. Ban ning cao
tinh hitu dung cla céic ngoai 1& dong bing cdch khai bio cdc bi€n ngoai
18. Chiing c4i tién cdch ban dén bit cdc ngoai 18.
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Cdc muc dugi day duge chia thanh phan khai béo céc ngoai 1& do
ngudi dung dinh nghia va phén dua ra céc ngoai 1& déng do nguvi ding
dinh nghia. Ban nén doc chiing theo trinh tu bdi vi chi dé thit hai phu
thudc vao viée ban hidu cdch khai b4o céc bién EXCEPTION.

Khal bdo cdc ngoal 16 de ngudl ding dinh nyhia

Ban khai b4o mot ngoai 1&é nhu bat ky bién khéc trong PL/SQL. Sau
khi khai bdo né, ban c¢é6 thé dua ra ngoai 1, nhung ban khéng ¢é cich
nao dé€ dén bit né trong phuong thie xif Iy ngoai 1&. Muc dich dang sau
ngoai & do ngudi ding dinh nghia chi dinh cdch nao ban khai bdo né.

Chugng trinh sau day khai bao va dua ra mét ngoai 1é:

DECLARE
e EXCEPTION;
BEGIN
RAISE ¢;
dbms_output.put_line{'Can"'t get here.');
EXCEPTION
WHEN OTHERS THEN
{F SQLCODE = 1 THEN
dbms_output.put_tine(’This is a [' | | SALERRM | | '].");
END IF;
END;
/
Chuong trinh nay dua ra ngoai 1€ va in:
This is a [User-Defined Exception].

Theo mic dinh, t4t cd ngoai 1& do ngudi dung dinh nghia c¢6 mdt gid
tri SQLCODE 14 1. Khdi IF cho ban dén bét cdc 16i do ngudi ding dinh
nghia mét cAch riéng biét bén trong mdt khdi WHEN chung.

Mt tién trinh khai bdo hai budc cho ban khai bdo mot ngoai 1& va
gnh xa né sang mt s§. Bu6e thit nhat khai bdo bién EXCEPTION. Buée
thit hai khai bdo mét PRAGMA. PRAGMA 14 mét chi 18nh bién dich.
Ban st dung PRAGMA d€ ra 1énh trinh bién dich (compiler) thuc hién
mbt didu gi d6 khdc. PL/SQL hd trg mot 83 chi 1énh PRAGMA. Ban sk
dung chi lénh EXCEPTION_INIT d& 4nh xa mdt ngoai 1& sang mét ma
15i. Tham s6 thif nhat ela 1énh goi EXCEPTION_INIT 1a mét bién EX-

CEPTION do ngudi ding dinh nghia va tham s8 thi hai 14 mét s6 16i
hgp 18.
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Ban nén tranh &nh xa do ngudi ding dinh nghia vao mjt ma 15i vén da 1a mot
ngoai 1 dinh nghia sdn nhu dugc trinh by trong bdng 5.2 trudc.

Chuong trinh mau dinh nghia mét bién EXCEPTION va 4nh xa ngoai
1& sang mot sd 18i:
DECLARE
a VARCHAR2(20);
invalid_userenv_parameter EXCEPTION;
PRAGMA EXCEPTION_INIT(invalid_userenv_parameter,-2003);
BEGIN
a 1= SYS_CONTEXT({'USERENY','PROXY_PUSHER');
EXCEPTION
WHEN invalid_userenv_parameter THEN
dbms_output.put_line{SQLERRM);
END;
/

ORA-02003 12 mdt mi 161 thye duge gdn trong viée thue thi g6i STAN-
DARD. Lua chon INVALID_USERENV_PARAMETER ciing phin dnh
dinh nghia thyc cda chiing trong phén than clia géi STANDARD.

Ma3 in théng béo 16i Oracle chuén:

ORA-02003: invalid USERENV parameter

e — —— — iy —— — — — — i w—arw — — — — i

Céc ngoai 1& déng do ngubi dung d1nh nghia cho ban dua ra mot ngoai
1, gdn cho n6é mét s6 va quén 1y viéc ban c6 thém 1561 méi vao mét danh

séch cdc 16i (duge goi 12 mdt ngan x&p 161) hay khéng, Sau day 12 nguyén
mau cho ham ngoai 18 déng:

RAISE_APPLICATION_ERROR (error_number, error_message {, keep_errors])

Tham s6 hinh thifec thit nhét 18y mdt s 18i trong day -20.000 dén -
20.999. Ban dua ra mét 161 ORA-21000 khi ban cung cp b4t ky gi4 tri
khéc. Tham s6 hinh thic thit hai 13 mdt thong b&o 16i. Tham s6 hinh
thie cudi cing thi tuy chon va cé mot gid tri mac dmh la FALSE. Banra
énh réing 16i nén duge thém vao bat ky ngiin x&p 16i (error stack) khi
ban cung cdp mét gid tri TRUE tuy chon.

Dong ma sau ddy minh hoa viéc dua ra mdt ngoai 1é doéng ma truge dé
- khéng khai bdo mét bi€n EXCEPTION do ngudi dang dinh nghia:
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BEGIN
RAISE_APPLICATION_ERROR{-20001,'A not too original message.'};
EXCEPTION
WHEN others THEN
dgbms_output.put_line(SGLERRM};
END;
/
Ngoai 18 dén bit 13i s dung tir danh riéng OTHERS va in:
ORA-20001: A not too original message.
Chuong trinh k& tigép k&t hgp viéc khai bso mot bisn EXCEPTION,
dnh xa mot ma 16i do ngudi ding dinh nghia sang méot bién EXCEP-
TION va sau d6 xédc 1lap dong thong bdo. Piéu nay minh hoa tat ci ba

tham s8 ¢6 thé 1am viéc véi nhau nhu thé nao dé cung cap cho ban quyén
diéu khién qua sudt chuong trinh nhy duge minh hoa:

DECLARE
¢ EXCEPTION;
PRAGMA EXCEPTION_INIT(e,-20001});
BEGIN
RAISE_APPLICATION_ERROR(-20001,'A less than original message.');
EXCEPTION
WHEN e THEN
dbms_output.put_line(SALERRM);
END;
/

Piéu nay in ra thong bdo 16i déng tir ham RAISE_APPLICATION_
ERROR( ):

ORA-20001: A less than original message.

Khong gidng c4c file théng b4do cho cdc 18i Oracle chudn, thong bdo
nay déng déi vdi cde doan vi chuong trinh PL/SQL. SQLERRM cai sin
khéng do tim théng bdo, nhung don gidn thay thé truc kigén chudi duge
cung céip cho ham RAISE_APPLICATION ERROR.

Phédn nay dé minh hoa cédch khai béo cac ngoai 1¢ va st dung chiing.
Ban da thdy cdch dnh xa céc 16i Oracle v cde dinh nghia théng bdo 16i
hién cé sang cdc ngoai 1& do ngudi ding dinh nghia. Ban ciing d4 thdy
cdch cung cdp ddng cdc thong bdo 16i riéng cda ban.
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Cac ham ngin x&p ngoai I8

Ngin x&p ngoai 1& (exception stack) 1a viée x&p trinh tu cac 151 tir sy
kién (event) kich khéi dén khéi goi clia mé. PL/SQL dua ra mét ngoai 18
trong khdi thye thi khi mdt sy ¢d x4y ra va chay ma trong khéi ngoai 18
cuc bd cia né. N&u sy ¢6 ndm trong mot khoi PL/SQL duge x&p 1dng hodc
dugc tham chiéu, dau tién né chay mét phuong thie xi 1y ngoai 1& cuc bd
trude khi chay phuong thie x 1§ ngoai 18 cia don vi chuong trinh goi.
Sau d6 noé tiép tuc chay cac khéi ngoai 18 ¢ s&n ho#c tra cac 15i trd vé
ngén x&p 16i cho d&n khi né trd quyén diéu khién tré vé khai PL/SQL
tdn cing bén ngoai.

Khi PL/SQL khéng chia cdc khéi ngoai 18, cdc ma s& dong va ma 15i
$8 duge lan truyén. Bt ddu trong Oracle 10g, ban cé thé sit dung mét
khéi ngoai 18 va khdi DBMS_UTILITY dé ¢6 duge mé 8 dong va ma 13i.

C6 hai phuong phép dé qudn 1y cdc 13i trong PL/SQL: viéc lya chon
céi ndo duge sit dung phu thude vao cde yéu cdu didu khién giao tic ing
dung. Néu ban gip phai mdt 16i nghiém trong cho logic nghiép vu cia
tng dung, ban cdn dua ra mét ngoai 1&. Ngoai 18 nén dimg tién trinh
nghiép vu va phuc héi giao tdc tré lai mot trang thai noi dit liéu an toan
va nhéit quén.

Khi 16i khéng nghiém trong d6i vdi logic nghigp vu ting dung, ban cé
thé chon ghi chép 1561 trong mgt bang va cho phép giao tdc hoan tat.
Phén "Quan 1y ngoai 18 trigger cd s& dif liéu hudng din cdch ghi chép lai
16i nay. Tuy vi du minh hoa céch ban ghi chép mét 16i khéng nghiém
trong, nhung né khong dé cip dén viée dinh nghia co cau phuc héi. Ban
phéi phén tich nhitng gi ma giao tdc dang 1am d€ hoach dinh céch ban
c6 thé phuc héi théng tin.

Hai phén tiép theo néu bt vé viéc quin 1y ngin x&p 13i trong cac
khdi PL/SQL duge dit tén. P4u tién ban s& hoc cdch quéan 1y cdc ngan
x&p 161 trong cdce don vi PL/SQL khéi nic danh va duge dit tén. Sau 46,
ban sé hoc cdch s dung ham FORMAT _ERROR_BACKTRACE.

Quén 1§ ngéin xép ngoal 1

Phéan nay huéng din c4ch dinh dang c4c ngin x&p 16i (error stack)
ma khéng st dung cdc ham géi DBMS_UTILITY - mét ki ning cdn thiét
khi ban 1am viéc trong Oracle 9i trd vé trude. Phdn nay ciing tham chidu
vé phia trudc nhitng khdi niém duge dé cdp trong cdc chuong 6 va 7 trén
céc ham va tha tue luu tri¥ cling nhu cdce tdp hgp. Ban ciing hoc cdch xay
dung mdt thd tuc quéan 1y sy kién 16i chudn va cdch test né biing mot tép
hgp thu tuc lién quan.

Cho dix céc 16i duge dua ra tit cde khdi PL/SQL cue bd hodc duge dat
tén dugc goi, ti€n trinh quén 1y ngin x&p thi nhu nhau. C4c 15i duge dua
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ra va duge dat trong mot hang doi last_in, first_out (LIFO) vén duge goi
1a mét ngin x&p (stack). Khi cac 16i duge dua ra duge d4t trong ngan xép,
chung duge chuyén dén cdc don vi chuong trinh goi cho d&n khi ching
tién dén chuong trinh tin cing bén ngoai. Chuong trinh tin cing bén
ngoai bdo cdo ngin x&p 16i cho ngudi dung cudi. Ngudi ding cudi cé thé
1a mot ngudi that, mdt cau 1énh SQL hodc mét seript xit 1y 16 bén ngoai
co 5§ dif liéu.

Script tao mjt thu tuc don gidn ma ban cé thé goi tit mdt khsi ngoai
Ié trong timg ham va tha tuc luu tri PL/SQL duge dat tén sau d6 trong
phén nay:
-- This is found in exception1.sgl on the publisher's weh site.
CREATE OR REPLACE PROGEDURE handle_errors

{ object_name IN VARCHAR2

, module_name IN  VARCHARZ := NULL
, table_name IN VARCHARZ := NULL
, 5ql_error_code IN  NUMBER := NULL

, sql_error_message  IN  VARCHAR2 := NULL
, user_error_message IN  VARCHAR2 := NULL ) 1S
-- Detine a local exception.
raised_error EXCEPTION;
-- Define a collection type and initialize it.
TYPE error_stack 1S TABLE OF VARCHAR2(80);
errors ERROR_STACK := error_stack();
-- Define a local function to verify object type.
FUNCTION object_type
( object_name_in IN VARCHAR2 )
RETURN VARCHAR2 1S
return_type VARCHAR2(12) := 'Unidentified’;
BEGIN
FOR 1IN ( SELECT object_type
FROM user_objects
WHERE object_name = object_name_in ) LOOP
return_type .= i.object_type;
END LOOP;
RETURN return_type;
END object_type;



194

Chuong 5: Quan Iy 15i

BEGIN
-- Allot space and assign a value to collection.
errors.EXTEND;
errors{errors.COUNT) .= object_type(object_name} I | ' [' [ | object_name i} '}’;
-- Substitute actval parameters for default values.
IF module_name IS NOT NULL THEN

errors. EXTEND;

errors{errors.COUNT) := 'Modufe Name: [' | § module_name | 1'];
END IF;

IF table_name IS NOT NULL THEN

errors.EXTEND,;

errors(errors.COUNT) := 'Table Name: [’ [ | table_name | 1 '],

END iF;
IF sql_error_code IS NOT NULL THEN

errors. EXTEND;

arrors{errors.COUNT) := 'SQLCODE Value; [' | | sql_error_code 11 ']";
END IF;

{F sql_error_message 1S NOT NULL THEN

errors. EXTEND;

errors{errors.COUNT) := 'SQLERRM Value: [ | | sql_error_message | |
T
END IF;
IF user_error_message IS NOT NULL THEN
errors.EXTEND,;
errors{errors.COUNT) := user_error_message;
END IF;
errors.EXTEND;
errors{errors.COUNT) := ' “
RAISE raised_error;
EXCEPTION
WHEN raised_error THEN
FOR i IN 1..errors.COUNT LOOP
dbms_output.put_line(errors(i));
END LOOP;
RETURN,;
END;




Chuong 5: Quan 1y 13i 195
/

Chf ky thd tuc Iuu trit bao gém céc tham sd hinh thic tuy chon. Didu
nay lam cho thi tyc handle_errors linh hoat hon. C6 mét ham cyc b
d6n bt va ki€m ching cdc dinh nghia nguén d6i tugng. Tha tuc test dé
tim nhimg gid tri khong réng (not-null) trude khi xi 1y cdc gis tri thue su
duge chuyén qua cdc tham s hinh thic. Phuong thie (EXTEND () tao
khdng gian trude khi gan cdc gis tri vao cdc danh sdch. Phuong thic 1a
mbt phin cia Oracle 11g CollectionAPI va dugc dé cap trong chuong 7.

Ba tha tuc sau day dugc tao theo thif tu gidm ddn do nhing sy phy
thude cla ching. Thi tuc error level 1 goi thi tuc error_level2 ma sau dé
goi tha tuc error_level3. Ban xiy dung nhiing thd tuc nay bing script
sau day:

=- This is found in exception2.sql on the publisher's web site.

CREATE OR REPLACE PROCEDURE error_tevel3 IS

one_character VARCHAR2(1);
two_character VARCHAR2(2) := 'AB';
local_object VARCHAR2(30) := 'ERRQR_LEVEL3";
local _module VARCHAR2(30) := 'MAIN';
local_table VARCHAR2(30) := NULL;
local_user_message VARCHARZ2(80) := NULL:

BEGIN
one_character := two_character:

EXCEPTION

WHEN others THEN
handle_errors( object_name => local_object
, module_name => local_module
, Sql_error_code => SQLCODE
. $ql_error_message => SQLERRM ):

RAISE;

END error_level3:

/

CREATE OR REPLACE PROCEDURE error_level2 IS
local_object VARCHAR2(30) := 'ERROR_LEVEL2";
local_module VARCHAR2(30) := '"MAIN’;
local_table VARCHAR2(30) := NULL;

local_user_message VARCHAR2(80) := NULL;
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BEGIN '
error_level3();
EXCEPTION
WHEN others THEN
handle_errors{ object_name => local_object
, module_name => local_module
, sql_error_code => SQLCODE
, 5ql_error_message => SQLERRM };

RAISE;
END error_levei2;
/
CREATE OR REPLACE PROCEDURE error_level1 IS

local_object VARCHAR2(30) := 'ERROR_LEVEL1’;
local_module VARCHAR2(30) := 'MAIN";
local_table VARCHAR2(30) := NULL;
local_user_message VARCHAR2(80) := NULL;

BEGIN
error_level2(};
EXCEPTION

WHEN others THEN
handle_errors{ object_name => local_object
, module_name => local_module
. 8ql_error_code => SQLCODE
, Sql_error_message => SQLERRM );
RAISE;
END error_levell;
/

Script x8y dung ba tha tue luu trit. Ching goi nhau theo thit ty ddo
nguge cho dén khi thd tuc tdn cing bén trong dua ra mét ngoai 18. Ban
¢6 thé test viéc lan truyén va dinh dang ngin x&p 15i bing cach chay
chuong trinh thi nghiém sau diy:

BEGIN
error_level;

END;

/
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Ban s& nhin duge ngin x&p 18i sau day:
PROCEDURE [ERROR_LEVEL3]
Module Name; [MAIN)
SQLCODE Valug: [-6502]
SQLERRM Value: [ORA-06502: PL/SQL: numeric or value error: character ...

PROCEDURE [ERROR_LEVEL2]

Module Name: [MAIN]

SQLCODE Value: [-6502]

SQLERRM Valug: [ORA-06502: PL/SQL: numeric or value error: character ..,

PROCEDURE [ERROR_LEVEL1]

Module Name: [MAIN]

SQLCODE Value: [-6502]

SQLERRM Value: [ORA-08502: PL/SQL: numeric or value error: character ...

begin

*

ERRQR at line 1:

ORA-06502: PL/SQL: numeric or value error: character string buffer too small
ORA-06512: at "PLSQL.ERROR_LEVEL1”, line 14

ORA-06512: at line 2

Béy gi¢ ban d4 xem cédch dinh dang ngin xép 13i trong PL/SQL d4&
minh hoa mjt vét ngiin xép ngoai 1¢ thdng qua céc thi tue duge dat tén.
Phuong thic ddi héi mét chit nd lye, nhung ré rang minh hoa c4ch ban
tim dudng dan truyén lan d€ truy vét, chdn dodn va sia chifa cde sy &
trong mé dif liéu hosic mi 1ing dung.

Bink dang ngan x&p 1§l

Phén nay trinh bay cdch dinh dang viéc quan ly ngin x&p 18i bing
cdc ham trong géi DBMS_UTILITY. P& ¢6 mot tham s¢ hinh thifc
user_error_message trong tha tyc handle_errors ma dd khéng duge sit
dung. Ban s¢ dung nd d€ qudn 1y két qud tud ham
FORMAT_ERROR_BACKTRACE ciia g6 DBMS_UTILITY.

Thd tyc handle_errors vin khong d6i trong phén théo lugn sau day.
Tuy nhién, ba thi tuc minh hoa viéce truyén ngoai 18 d4 thay d6i dai chat
nhu nhu duge ghi chd ti€p theo:
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-- This is found in exception3.sql on the publisher's web site.
CREATE OR REPLACE PROCEDURE error_level3 IS

one_character VARCHAR2(1);
two_character VARCHAR2{2) .= 'AB',
local_object VARCHAR2(30) := 'ERROR LEVEL3",
local _module VARCHAR2(30) := 'MAIN';
local_table VARCHAR2(30) := NULL;
local_user_message VARCGHAR2(80) := NULL;

BEGIN
one_character ;= two_character,;

EXCEPTION

WHEN others THEN
handle_errors{object_name => local_object
,module_name => local_madule
.sql_error_code => SQLCODE
,5ql_error_message => SQLERRM

Juser_error_message => DBMS_UTILITY.FORMAT_
ERROR_BACKTRACE);

RAISE;

END error_level3;

/

CREATE OR REPLACE PROCEDURE error_level2 1S
local_object VARCHARZ2(30) := 'ERROR_LEVEL2'",
local_maodule VARCHAR2(30) := 'MAIN';
local_table VARCHAR2(30) := NULL,;
iocal_user_message VARCHAR2(200) := NULL;

BEGIN
error_level3();

EXCEPTION

WHEN others THEN
handle_errors(object_name => locai_object
,module_name => local_module
sql_error_code => SQLCODE
,5ql_error_message => SQLERRM

,user_gerror_message => DBMS_UTILITY.FORMAT_
ERROR_BACKTRACE);
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RAISE;

END error_level2;

/ .

CREATE OR REPLACE PROCEDURE error_levell 1S
local_object VARCHAR2(30) := 'ERROR_LEVELT1";
local_module VARGHAR2(30) := 'MAIN',
local_table VARCHAR2(30) := NULL;
local_user_message VARCHAR2(200) .= NULL,

BEGIN
error_level2();

EXCEPTION

WHEN others THEN
handie_errors(object_name => local_object
,module_name => local_module
,sql_error_code => SQLCODE
,sql_error_message => SQLERRM

,user_error_message => DBMS_UTILITY.FORMAT _
ERROR_BACKTRACE),

RAISE;
END error_levell;
f

Nhu vi dy truée, script xdy dung ba tha tuc luu trit. Ching goi nhau
theo trinh tu ddo nguge cho dén khi thd tue tén cing bén trong dua ra
mdt ngoai 18. Ban ¢6 thé test viée lan truyén va dinh dang mdt ngan xép
181 biing cach chay chuong trinh thd nghiém sau day:

BEGIN
error_level,
END;
/
Ban s& nhan duge ngin x&p 131 duge dinh dang sau day:
PROCEDURE [ERROR_LEVEL3]
Module Name: [MAIN]
SQLCODE Vaiue: [-6502]
SQALERRM Value: [ORA-06502; PL/SQL: numeric or value error: character ...
ORA-06512: at “PLSQL.ERROR_LEVEL3", line 9
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PROCEDURE [ERROR_LEVEL2]

Module Name: {MAIN]

SQLCODE Value: {-6502]

SQLERRM Value: [ORA-06502: PL/SQL: numeric or value error: character ...
0RA-06512: at “PLSQOL.ERROR_LEVEL3”, line 17

ORA-06512: at “PLSOL.ERROR_LEVEL2", line 7

PROCEDURE [ERROR_LEVEL1]

Module Name: [MAIN]

SQLCODE Value: [-6502]

SALERRM Value: [ORA-06502: PL/SQL: numeric or value error; character ...
ORA-06512: at “PLSQL.ERROR_LEVEL2", fine 15

ORA-06512: at “PLSQL.ERROR_LEVEL1", line 7

BEGIN

ERRCR at line 1:

ORA-06502: PL/SQL: numeric or value error: character string buffer too small
ORA-06512: at "PLSQL.ERROR_LEVEL1", line 15

ORA-06512: at line 2

Ham g6i DBMS_UTILITY. FORMAT_ERROR_BACKTRACE cung cip
cho ban m§t cong cu hiéu qud hon d€ truy vét, chén dodn va siia chita cdc
sy 6. Phin giy nham chdn duy nhit 1a tusng hop cée s§ dong cha cde
ngoai 18 véi sd dong cda cdc chuong trinh luu trit. Ban c6 thé 1am didu
nay bing cich t4n dung tir dién dif lidu.

Vi dy, néu ban thich tim 18i nguén da xay ra trong dong 12 trong thi
tuc error_level3, query tim dong mé chiu trdch nhiém;:

COL line FORMAT 999
COL text FORMAT A60

SELECT line
, text
FROM user_source

WHERE name = 'ERROR_LEVEL3'
AND line = &
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Sau day la két qua:
LINE TEXT

9 one_character = two_character;

Ham FORMAT_ERROR_BACKTRACE trong géi DBMS_UTILITY cho
ban nhén dang nhanh vi tri cia mét 16i. Bay gir ban biét cach quén 1y
céc ngan x&p 13i ¢6 hodc khong ¢6 ham FORMAT_ERROR_BACKTRACE.

Quan Iy ngoai Ié Trigger co s¢ dii ligu

Céc trigger co s6 dif 1iéu 14 cac chuong trinh duge diéu khién bing su
kién (event). Néu ban khéng quen thudc véi cde trigger cd sé dit lidu, hiy
xem chuong 10. CAc trigger duge kich hoat khi mdt don vi chudng trinh
giao tdc goi mot d61 tugng co s& dif lidu nhu mét table hode view. Cdc
trigger co s& dit liéu d6i khi goi cdc ham luu trl, tha tuc va géi (package)
khac. Khi cée trigger goi cac d6i tugng luu trit khéc, nhitng don vi chuong
trinh d6 khong thé chda bat ki 1énh transaction control language (TCL),
nhu SAVEPOINT, ROLLBACK va COMMIT.

Céc trigger co sé& dit lidu gidi quyét hai loai vén dé: cdch x 1y céc 161
quan trong va cidc 161 khéng quan trong. Ban dua ra cdc ngoai 1é va
ngung xi 1y khi gip phdi cdc 161 quan trong. Ban dua ra va ghi chép céc
ngoai 1&é nhung cho phép duge xi 1y tiép tuc cho cédc 16i khéng quan
trong.

Hai myc tiép theo dé cip cach ban quén 1y cic ngoai 1é quan trong va
khéng quan trong trong cdc trigger co s§ dif lidu. Cdc chuong trinh mau
1& cde trigger Data Manipulation Language (DML). Chang trinh bay céc
kh4i nigm ma ciing 4p dung vao cac loai trigger khdc. Cdc vi du s dung
ma va dit liéu duge tim thdy trong phan gidi thiéu. Ban c6 th€ download
né ti web site cia nha xuét ban.

Cic trigger cd 9 dil igu 161 quan trony

Céc trigger co s§ dif lidu dimg sy thuc thi bing cach dua ra cde 16i
quan trong khi ban khéng cho phép viée x& ly ti€p tuc. Cac qui tic
nghiép vu 4n dinh nhitng gi quan trong ho#ic khong quan trong. Ching
quyét dinh vidc mét giao tdc c6 thé gay hai cho dit lidu hay khong. Bat
k¥ giao tde gy hai cho dit lidu 14 mt 16i quan trong va phdi duge dimg
trude khi né c¢6 thé hoan thanh.

Céc rang budc cag sd dit lidu thi tuyét vai d6i v6i vide bdo ddm tinh
toan ven cla mdt md hinh dir lidu. M6 hinh dif liéu mAu hd tr¢g mét rang
budc khod ngoai (foreign key) trén t4t c& khod ngoai. Diéu nay ¢6 nghia
bt k¥ vide chén (insert) vao mdt table vi pham rang budc kho4 ngoai sé
dua ra mdt ngoai 1&. Tai x\t Iy cua cdc rang budc khod ngoai thudng lam
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cho chiing thue thi qué t6n kém trong céc (ng dung thuc t&. Lua chon
cho viéc thay th& cdc rang budc khod ngoai bac gém dua logic vao cdc
chuong trinh Gng dyng. Déi khi ban c6 thé chon dat logic bdo vé nay
trong céc trigger co sd dit lidu.

Cdc rang bugc co sé dit liéu cling gidi han chi trong nhitng gi ching 6
thé rang bugc. Ban khang thé sir dung mét rang buje cd s& dir lidu 48 bao
ddm chi ¢6 hai signer duge uy quyén trén mét tai khodn. Cée rang bude
khod ngoai kiém so4t cdc gid tri m6i quan hé trong khi céc rang bude
check (ki€m tra) va unique (duy nhat) didu khién cde gi4 tri day. Mot
rang bugc khod ngoai bdo ddm mét gid tri duge tim th4y trong mét danh
sach cdc gid tri tir m§t cft duge xdc dinh véi modt rang bude khoa chinh
(primary key). Mot rang bugc check gidi han mét gi4 tri chi trong mot
day gia tri nhung khong gidi han sy tdi xudt hién cla cédc gié tri lap lai
trong nhiéu hang. Mgt rang bujc duy nhét bdo ddm chi mgt hang chida
bat k¥ gia tri ndo dé nhu mét gid tri kho4d ngoai riéng biét. Do d6, céc
rang budc ¢ s dit ligu ¢6 thé chi rang budc dit lidu ddp Ung céc didu kién
nhét dinh va cdc didy gid tri trong cdc table ho#ic view.

Céc trigger cd s dif ligu cho ban dinh nghia cdc qui téc nghigp vu
phic tap von khong duge hd trg bdi cc rang budc co s& dif lidu. P6i khi
che qui tde nghiép vu rat phie tap. Vi du, khéng c6 rang bubdc cg s& dit
liéu khi mdt qui tdc nghiép vy dinh nghia ring chi c6 thé c6 hai trigger
duge uy quyén. Qui tdc nghiép vy nay néi ring d6i véi moi hang trong
table member chi ¢6 hai hang duge tao quan hé trong table contact. Chi
cdc trigger co s& dit liéu c6 thé cho ban kiém todn va thi hanh loai rang
budc mdi quan hé nay gilta hai table.

Cdc ngoqi I¢ dupc dita ra cho cdc 16i quan trong

Ban xdy dyng mdt trigger DML dé& thi hanh loai quan hé nay gita cdc
table member va contact. Trigger ¢6 thé si dung mot cursor nhan dang
khi nac ¢é nhiéu hang d€ kich khdi mét ngoai 18 dong do ngudi dung
dinh nghia. Trigger cho ban chén mét ho#c hai hang trong table contact
nhung khéng cho phép hang thd ba. Script sau day thuyc thi trigger cho
logic nay:

-- This is found In create_contact_t1.sql on the publisher's web site.
CREATE OR REPLACE TRIGGER contact_t1
BEFORE INSERT ON contact

FOR EACH ROW

DECLARE
CURSOR ¢ ( member_id_in NUMBER ) 1S
SELECT  null

FROM contact ¢



Chuong 5: Quan 1y 16i 203

, member m
WHERE c.member_id = m.member_id
AND c.member_id = member_id_in
HAVING COUNT(*) > 1;

BEGIN
FOR i IN ¢ (;new.member_id) LOOP
RAISE_APPLICATION_ERROR(-20001, Already two signers.');
END LOOP;
END;
{

Cursor khdng truy tim gia tri tir cic table nhung truy tim mét cursor
mot hang chia mdt gi4 tri rdng. Piéu nady mé cdu 1énh véng lép FOR va
dua ra ngoai 18 dong do ngudi dung dinh nghia khi m#ét hoat déng chén
(insert) ¢d thém mot hang thit ba vao table contact.

Cau 1énh insert nay vi pham rang budc mién 14 ci hai script seed di
chay:

INSERT INTO contact

VALUES

( contact_s1.nextval

, 1002

{SELECT common_lookup_id

FROM common_lookup

WHERE common_laokup_table = 'CONTACT'

AND common_lookup_column = 'CONTACT_TYPE'
AND common_lookup_type = 'CUSTOMER')

,'Sweeney','[rving','M'
, 2, SYSDATE, 2, SYSDATE);

N6 dua ra ngoai 18 sau day tif trigger contact_t 1:
( contact_s1.nextval

*

ERROR at line 2:

ORA-20001: Already two signers.

ORA-06512: at “PLSQL.CONTACT_T1", line 11

ORA-04088: error during execution of trigger 'PLSQL.CONTACT_T1'

Ngoai 18 cung c&p théng bao ngoai 18 déng (dynamic exception mes-
sage). N6 ciing trd vé hai théng bdo ngoai 18 do hé théng tao ra. Céc
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théng bdo do hé thdng tao ra cho ban biét nhitng gi di dua ra thong bdo
16i. Phuong phép nay ngay l4p tic truyén dat dén ngudi dung cudi ring
ngudi dung nay d4 vi pham mét qui tédc nghiép vu.

Khuyét diém cha loai trigger nay 1a ban da khéng dén bét 151 ngudi
dung cudi. C4c doanh nghiép thudng mudn vita ngin cdc 13i vira thu thap
cdc hanh déng nhén vién. Nhiéu clta hang video cho céc bic phy huynh
gidi han nhiing gi ma con cai cta ho c¢6 th€ thué ching han khéng cho
phép thué cic by phim MPAA R ho#c cdc game duge d4nh gid béi ESRB
M. Déi khi tré em c6 th€ ¢6 thué nhig ndi dung ma cha me cda ching
khéng cho phép.

Cdc ngoqi I¢ duge dua ra va dugc ghi cho cde I8i quan trong

Céc trigger vita ¢6 thé thu thap cdc su kién vita dua ra cdc ngoai quan
trong d€ ngung cdc hoat dong. Ban sif dung moét PRAGMA khdc (Iénh
tién bién dich) d€ dinh nghia mégt trigger la doc l4p. Chi 1énh
AUTONONMOUS_TRANSACTION néi ring trigger nén chay trong mét
pham vi giao tac riéng biét. Diéu nay cho phép trigger commit mét hanh
dong sang cd s& dit lidu trong khi ciing khuée tif cau lénh DML vén da
kich hoat trigger. '

Ban cin mt noi d€ luu trit théng tin tit nd luc. S& dung script sau day
dé tao table nc_error cho muc dich dé:

-- This is found in create_nc_error.sql on the publisher's weh site.
CREATE TABLE nc_error

{ error_id NUMBER CONSTRAINT pk_nce PRIMARY KEY

, module_name VARCHAR2(30) CONSTRAINT nn_nce_1 NOT NULL
, table_name VARCHAR2(30}

, class_name VARCHAR2(30}

, error_code VARCHAR2(9)

, sqlerror_message VARCHAR2(2000)
, user_error_message VARCHAR2(2000)

, last_update_date DATE CONSTRAINT nn_nce_2 NOT NULL
, last_updated_by NUMBER CONSTRAINT nn_nce_3 NOT NULL
, Creation_date DATE CONSTRAINT nn_nce_4 NOT NULL
, created_by NUMBER CONSTRAINT nn_nce_5 NOT NULL):

Sau khi tao mot noi chia cdc hoat dong duge thir, ban nén viét mot
thi tuc luu trit d€ x{ 1y cau 1énh insert. Pidu nay quan trong vi hai 1y do.
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Thit nhét logic dé€ bao boe hoidc bdo vé khéi nhitng cip mit td md. Thi
hai logic s& khéng 1lam bé bén trigger co s& dit ligu.

Thu tuc record_errors sau day ghi dir lidu sang noi chita 16i khong
quan trong:
-- This is found in create_record_errors.s{l on the publisher's web site.
CREATE OR REPLACE PROCEDURE record_errors

{ module_name IN VARCHAR2

, table_name IN VARCHAR2 := NULL
, class_name IN VARCHAR2 := NULL
, sqlerror_code IN VARCHARZ := NULL
, sqlerror_message (N VARCHAR2 := NULL

, user_error_message IN VARCHAR2 := NULL } IS
-- Declare anchored record variable.
nc_error_record NC_ERROR%ROWTYPE;
BEGIN
-- Substitute actual parameters for default values,
IF module_name IS NOT NULL THEN
nc_error_record.module_name := module_name;
END IF;
(F table_name 1S NOT NULL THEN
nc_error_record.table_name := module_name;
END IF;
IF sqlerror_code 15 NOT NULL THEN
nc_error_record.sqterror_code ;= sqlerror_code;
END IF;
{F sglerror_message 1S NOT NULL THEN
n¢_error_record.sqlerror_message = sqlerror_message;
END IF;
IF user_error_message 15 NOT NULL THEN
nc_error_record.user_error_message ;= user_error_message;
END IF;
-- Insert non-critical error record.
INSERT INTO n¢_error
VALUES
( nc_error_s1.nextval
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» Nc_error_record.module_name
., nc_error_record.talle_name
, nc_errar_record.class_name
, nc_errar_record.sqlerror_code
, hc_erri7_record.sqlerrar_message
, Nc_error_record.user_error_message
y 2
, SYSDATE
, 2
, SYSDATE);

EXCEPTION
WHEN others THEN
RETURN;

END;

/

Chit k¥ thad tuc luu trir bao gdm cédc tham s8 hinh thic tuy chon. Pidu
nay lam cho thi tyc record_errors trd nén linh hoat hon. Cé mét ham
cyc bd thu thap va ki€m ching cdc dinh nghia ngudn d4i tugng.

Ban c6 thé thyc hién mét vai thay d6i d6i véi trigger contact_t 1 va
dinh nghia mot trigger méi, bdo ddm viéc ghi lai su nd lyc trong khi
khéng cho phép hanh déng DML. Trigger contact_t 2 chia nhiing thay
ddi nay va dinh nghia cfia né 1a

CREATE OR REPLACE TRIGGER contact_t2
BEFORE INSERT ON contact
FOR EAGH ROW
DECLARE
PRAGMA AUTONOMOUS_TRANSACTION;
CURSOR ¢ ( member_id_in NUMBER ) IS

SELECT null
FROM contact ¢
' member m

WHERE c.member_id = m.member_id
AND c.member_id = member_id_in
HAVING COUNT(*) > 1;

BEGIN

FOR i IN ¢ (:new.member_id) LOOP
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record_errors( module_name => ‘CREATE_CONTACT_T?'
, table_name => 'MEMBER'
. Class_name => '"MEMBER_ID [’ | | :new.contact_id | | '}’
, sgierror_code => 'ORA-20001'
, User_error_message => 'Too many contacts per account.");

END LOOP,
COMMIT,;

RAISE_APPLICATION_ERROR(-20001,'Already two signers.');
END;
{

Chuong trinh thém AUTONONMOUS_TRANSACTION PRAGMA,
mt lénh goi dén thd tyc luu trit record_errors va mét cdu lénh COM-
MIT. Sau d6, né dua ra mdt théng bdo ngoai 1& do ngudi ding dinh
nghla. Commit xuft hién sau vong lap, ddy chi 1a mét cau tric tién loi dé
mé va déng mjt cursor cho méi hang mot cach ngdm dinh. Commit chi
dnh hudng dén lénh goi d&n thi tuc record_errors. Sau khi commit, mot
ngoai 1& duge dua ra dimg giao téc von da kich hoat trigger.

Cau 1gnh insert quen thude sau day vi pham qui tdc nghiép vu duge
dat ra béi trigger:

INSERT INTO contact

VALUES
{ contact_s1.nextval
, 1002
,(SELECT common_lookup_id
FROM common_lookup
WHERE common_tookup_table = 'CONTACT'
AND common_lookup_column = '‘CONTACT_TYPE'
AND common_lookup_type = 'CUSTOMER')

. Sweeney','Irving','M'
, 2, SYSDATE, 2, SYSDATE)
Né dua ra ngoai 1é sau day tir trigger contact_t 2:
INSERT INTO contact
ERROR at line 1:
ORA-20001: Already two signers.
ORA-06512: at "PLSQL.CONTACT_T2", line 19
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ORA-04088: error during execution of trigger 'PLSQL.CONTACT_T?2'

Khi ban truy vén table nc_error, ban thdy ring nd luc da duge thu
thap. Dinh dang va query sau ddy cho ban kiém tra dir liéu:

COL module_name FORMAT A17
COL user_error_message FORMAT A30
SELECT  error_id
, module_name
. user_error_message
FROM ne_error,
Ban thdy ké&t qua sau day:
ERROR_ID MODULE_NAME USER_ERROR_MESSAGE

28 CREATE_CONTACT_T3 Too many contacts per account.

Nhitng vi du nay da cho ban thaiy cdch tao cdce trigger d&€ ngimg xi 1y.
Mot trigger nging chén dir liéu va dua ra mot 101 trong khi trigger kia
lam diéu d6 va thu thdp nd luc chen dif lidu. Ban thuc thi nhitng trigger
nay khi bt bude khéng duge vi pham qui tic nghiép vy.

Céc trigger co s dif iw 157 khong quar treny

Céc trigger co & dit liéu lam viée khéc véi cdc 15i khdng quan trong.
Chung dua ra va ghi cédc ngoai 18 nhung cho phép viée x{ 1y tiép tuc cho
céc 16i khéng quan trong. Diéu nay doi hdi ban cung cdp mot table co sé
dit lidu d& ghi lai c4c 16i khéng quan trong.

Trong phan vita réi, ban di tao table nc_error. Néu ban bé qua phin
d6, ban ¢6 thé st dung script create_nc_error.sql sau ddy d€ tao table
ndy. Bing nay c6 thé luu trit nhitng nd lyc cho cdc 16i quan trong va
khong quan trong. Binh nghia table 1a

Name MNuiiz Type

ERROR_ID NOT NULL NUMBER

MODULE NAME NOT NULL VARCHARZ2 (30)
TABLE _NAME VARCHARZ (30)
CLASS_NAME VARRCHARZ (30)
5QLERROR_CODE VARCHARZ (D)
S5QLERROR MESSAGE VARCHARZ (2000)
USER_ERROR MESSAGE VARCHARZ (2000)
LAST_UPDATED RY NOT NULL NUMBER

LAST UPDATE DATE NOT NULL DATE

CREATED BY NOT NULL NUMBER

CREATION DATE NOT NULL DATE
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Cang mét thh tuc record_errors da duge dinh nghia dé quan 1y cdc nd
luc 161 quan trong lam viéce véi cdc trigger event quan trong va khong
quan trong. Pay khéng phdi 13 bién ¢6. Khong c¢6 cdu 1énh COMMIT
trong thi tuc record_errors va do d6 ban cé thé goi né trong céc trigger
pham vi giao tdc ddc 14p hodc phu thude. Pinh nghia tha tuc 1a

PROCEDURE record errors

Argument Name Type In/Out Default?
MODULE NAME VARCHRR2 IN

TABLE_NAME VARCHARZ2 I DEFAULT
CLAES NAME YARCHARZ2 I DEFAULT
SQLERROR CODE VARCHAR2 N DEFAYLT
SQLERROR MESSAGE VARCHAR2 N CEFAULT
USER_ERROR_MESSAGE VARCHARZ mw DEFAULT

Chif ky thd tuc Iuu trit bao gém nhitng tham s& hinh thife tuy chon.
Ching lam cho thi tu record_errors tré nén linh hoat hon. Cé mdt ham
cue bd thu thap va kiém ching céc dinh nghia ngudn déi tugng.

Sau khi tao thd tuc mdi, ban c6 thé chay script tao trigger contact_t
3. Tha tue luu trit gitp ban tranh khéi nhiing cip mét td mo céch cac 181

khéng quan trong duge xi Iy nhu thé ndo va né khéng lam xdo tron
trigger co s& di liéu.

Script create_contact_t 3.sql tu ddng xo4 cdc trigger contact_t 1 va/
hodic contact_t 2 khi ching hién hitu. Ly do cho bién phdp phong ngua
nay la ban khéng thé bdo ddm trigger nao kich khdi trude tién khi ¢6
nhimg trigger. Ban mudn bdo ddm nhimg gi ban dang test. Trong trutng
hdp nay, ban test mjt trigger x& 1y 16i khéng quan trong.

Script tao trigger nhu sau:
== This is found in c¢reate_contact_13.sql on the publisher's web site.
CREATE OR REPLACE TRIGGER contact_t3
BEFORE INSERT ON contact
FOR EACH ROW
DECLARE
CURSOR ¢ ( member_id_in NUMBER ) IS
SELECT null
FROM contact ¢
, member m
WHERE c.member_id = m.member_id
AND c.member_id = member_id_jn
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HAVING COUNT(*) > 1;
BEGIN
FOR i IN ¢ {(:new.member_id) LOOP
record_errors( module_name => "'CREATE_CONTACT_T2'

, table_name => 'MEMBER'
, tlass_name => 'MEMBER_ID [' | | :new.contact_id ) | ']"
, sqlerror_code => 'ORA-20001*
, user_error_message => ‘Too many contacts per account.');

END LOOP,
END;
!

Trigger goi thil tuc record_errors cheén dit liéu vao table dich. Khéng
¢6 commit trong tha tuc record_errors bdi vi né duge thiét k& dé lam
viéc chi vdi mét trigger hostc khdi PL/SQL khéc vén quén 1§ pham vi
giao tAc va thuc thi mot cdu lénh COMMIT.

Bay gi® ban c6 thé t4i skt dung cau lénh INSERT quen thude cho table
contact:

INSERT INTO contact

VALUES

( contact_s1.nextval

, 1002

L(SELECT commaon_lookup_id

FROM common_lookup

WHERE common_lookup_table = 'CONTACT’

AND common_lookup_column = 'CONTACT_TYPE'
AND common_lookup_type = 'CUSTOMER")

, Sweeney','Irving','M’
, 2, SYSDATE, 2, SYSDATE);

Lan nay trigger khong dua ra bat ky ngoai 16. Né thém mdt hang tha
ba va vi pham qui tdc nghiép vu khdng quan trong. C4u lénh INSERT di
kich hoat trigger va trigger goi thi tuc va ghi dif 1igu 18i. Moi thi da x4y
ra khi ban commit dif ligu sau ciu 1énh INSERT. L&i khang quan trong
duge quan ly dudi dang mét giao tdc phu thude bén trong pham vi giao
téc ciia hoat dong chén géc vao table contact.
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Tom tit

Chuong nay d& trinh bay cdch quédn 1y 16i PL/SQL. Chuong di mé ta
nhiing diém khéc biét giita cdc 161 bién dich va c4c 15i th¥i gian chay.
Ban ciing dd hoc vé hanh vi khéng duge xi 1y cda cdc 18i runtime v&n xdy
ra trong cdc khdi khai bdo va cdch xtt 1y céc 16i duge dua ra trong ca khéi
thuyc thi v& khél ngoai 18.
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CHUONS 6

CAc hAm vA Thi 1yc

trinh con: ¢dc ham va tha tuc. Ban si dl;ng cdc t;hu'frng trinh
con ndy xay dung cdc thu vién tang co s dit lidu dé déng géi

chde néing ing dung ma sau d6 dugc ddng dinh vi trén tdng co 58 dit lidu
nhim dat duge hidu qua.

Chuong nay bao gdm cdc muc sau day:
B Cau tric ham va thl tuc
B Pham vi giao tac
® Cac thudng trinh con goi
B Cac ham

Nhu ban da thay trong cdc chuong trude, ¢ hai loai thudng

u Cac tay chon tao

®  Cac ham chuyén theo gia tri

B Cac ham chuyén theo tham chi&u
B Céc tha tye

B Céc thd tyc chuyén theo gia tri
B Céc ham chuyén theo tham chigu

Oracle 11g hé trg cdc thudng trinh con (subroutine) dude luu trit dusi
dang cdc ham va thd tue (procedure) trong co 84 dit liéu. Ching la céc
khdi PL/SQL dugc dit tén. Ban c6 thé irién khai ching duéi dang cdc
thudng trinh con djc 14p hodc du6i dang cde thanh muc (component)
trong cdc géi (package). Céc package va cdc loai ddi tugng ¢6 thé chda
cdc ham va thi tue. Cédc khéi nc danh (anonymous block) ciing c6 thé c6
cdc ham va tha tuc cyc b duge dinh nghia trong cdc khoi khai bao
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(declaration block) cia ching. Ban ciing ¢6 thé x&p léng c4c ham va thi
tuc bén trong cdc ham va thu tuc khée.

Ban xuit (publish) ¢dc ham va thi tuc dudi dang cdc don vi doc lap
hoi#ic trong céc package va céc loai ddi tugng. Piéu nay cé nghia chiing
duge dinh nghia trong thong sé package hoéc loai d3i tugng chit khéng
phii muc thin cha package ho#c muc thin loai d8i tugng. Ching 1 céc
thudng trinh con cuc by khi ban dinh nghia cdc ham hoac thua tuc bén
trong cdc muc thin package ho#c muc théan loai dsi tugng. Cée thudng
trinh con cuc by khong phai 12 cdc thudng trinh con duge xuit. Tuong tu,
cde thudng trinh con duge dinh nghia trong khéi khai bdo cia céc chuong
trinh khéi nic danh 1& c4c thudng trinh con cuc bd.

Ban trién khai c4c tdp hgp ham va tha tuc lién quan trong céc pack-
age va loai d6i tugng. C4c package va cdc loai ddi tugng déng vai tro nhu
la d6i vdi Cac package ciing cho ban qu4 tdi (overload) c4c ham va tha
tuc. Chuong 9 dé cap dén cdc package.

C4c loal d6i tugng do ngudi dung dinh nghia 1a nhiing kiéu dit lidu
SQL. Bén trong cdc loai d6i tugng, cdc ham va thd tuc ¢é thé duge dinh
nghia 1 ecdc thudng trinh con cdp class (16p) ho#c instance. C4c ham va
thi tuc 16p 1a cde thudng trinh con tinh (static subroutine), va ban c6 thé
truy cép chiing giéng nhu cdch ban st dung cdc ham va thd tuc trong céc
package. C4c thuéng trinh con cp instance chi c6 thé truy cdp duge khi
ban tao mét instance cia mot loai d6i tugng. Chuong 14 dé cdp vé céc
loai d6i tugng.

Céc mue duge trinh bay theo trinh tu d€ xay dung mot nén ting vé
nhitng khdi niém. N&u ban muén nhdy vé phia trude, viée xem qua tir
d4u sé gidp ban hiéu rd cdc muc sau.

Cau triic ham va thu tuc

Nhu duge mé t& trong chuong 3, cdc ham va tha tuc 1& cde khoi PL/
SQL duge dit taén. Ban ciing ¢é thé goi ching 1a céc thudng trinh con
(subroutine) hodc chuong trinh con (subprogram). Ching c¢é céc tidu dé
ho#c cdu 1énh DECLARE. Tiéu dé (header) dinh nghia tén ham hoic thi
tuc, mdt danh sdch cde tham s6 hinh thie va mét kiéu dit liéu tra vé cho
cdc ham. Céc tham s8 hinh thic dinh nghia c4c bién ma ban ¢6 thé gdi
dén cdc thudng trinh con khi ban goi ching. Ban ¢6 thé sit dung céc
tham s& hinh thdc va cdc bién cyc by bén trong cdc ham va thd tuc.
Trong khi cdc ham trd vé mét kidu dit 1iéu, cdc thd tuc thi khong. T6i
thiu c4c thd tuc khong liét ké mot kidu dif lidu tra vé mét cdch hinh
thitc béi vi ching tra vé mot void. Void duge dinh nghia mdt cdch tudng
minh trong cdc ngdn ngit 14p trinh khéde nhu C, C#, Java va C++. Cdc
thi tuc c6 thé trd vé cdc gi4 tri thong qua cédc bién danh sdch tham so
hinh thde cda ching khi chiing duge chuyén theo tham chiéu.
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Cé bén logi thudng trinh con chung chung trong cdc ngén ngit lap
trinh. Bon loai duge dinh nghia béi hai hanh vi, cho dii ching tré vé mot
gia tri hinh thic hay khéng v cdc danh sdch tham s6 cla ching duge
chuyén theo gis tri hodc tham chiéu:

Ban xdc 14p c4c tham $6 hinh thde khi ban dinh nghia cdc thudng
trinh con. Ban goi cdc thudng trinh con véi cdc tham s3 that su. Cac
tham s hinh théc dinh nghia danh sdch cdc bién ¢6 thé ¢6 va cdc vi tri
va kiéu dif liéu ciia ching. Céc tham s6 hinh thic khéng gan cdc gid tri
ngoai trir gi tri mic dinh, diéu nay lam cho mot tham s6 tré thanh mét
tham s8 tiry chon. Céc tham s& that sy 12 nhitng gid tri ma ban cung c4p
cho cdc thudng trinh con khi goi ching. Ban c6 thé goi cdc thudng trinh
con m& khéng c6 mt tham s8 that sy khi tham s6 hinh thitc ¢6 mét gia
tri mic dinh. Céc thudng trinh con c6 th€ duge goi ma khéng c¢6 cdc
tham s8 thét sy néu t4t c4 tham s& hinh thic cda chiing duge dinh nghia
1a tay chon.

Cdc thudng trinh con 1a cdc hop den (black box). Chiing duge goi nhu
the bdi vi edc hop den che giau nhing chi tiét thye thi cia ching va chi
xudt badn nhing gi ban c6 thé gdi vao ching hoic nhan tif ching. Bang
6.1 m6 t4 va minh hoa nhitng thudng trinh con nay.

Céc thudng trinh con 13 cdc ham khi ching trd v8 két qua v nhiing
thu tyc khi ching khong trd vé két qui. Cédc ham tra vé két qua dudi
dang cdc gid tri duge thé hién dudi dang cdc kiéu dit lidu SQL hozc PL/
SQL. Chuong 3 mb td cdc dic diém cia cdc kidu dir 1iéu PL/SQL va phu
luc B thédo ludn cac ki€u dir liéu SQL. Cdc ham chuyén theo gi4 tri déi
khi duge goi 1a cdc bi€u d6 bdi vi ban gdi nhitng gi4 tri von duge tra vé
dudi dang mét ket qua. Khi kidu dit lidu trad vé 1a mot kidu SQL, ban c6
thé goi ham bén trong mét cau lénh SQL.

Béng 6.1 Danh sdch c4c loai thudng trinh con

M6 ta thudng trinh con
Cdc ham chuyén theo gid tri:

Ching nhén cdc bdn sao cia
nhimg gid tri khi ching duge goi.
Nhiing ham nay trd v& mdt bién
xufit sau khi hoan thanh. Bi&n
xudt c6 thé 1a mét bién vé hudng
ho#c bién phie hgp. Ching ciing
¢6 thé thuc hién céc hoat dong
b&n ngoai nhu cde cdu 1énh SQL
cho cg sd di lidu.

Cdc héam chuyén theo tham chidu:
Ching nhén c4c tham chiéu din
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sang c4c bién khi ching duge goi.
Cédc tham chiéu la nhimng tham
s6 that su cho ham. Nhu nhiing
ham khéc, ching trd vé mot gia
tri xudt von c6 thé 1a mot bién
v6 huéng hodc bi€n phuc hgp.
Khoéng giéng nhu cdc ham lam
viéc v6i cac gi4 tri, loai ham nay

Hinh minh heoa thudng trinh con

Pau vao

ciing c6 thé thay ddi cdc gid tri Pdura

cia nhing tham s6 thit su.

Chiing trd vé cdc tham chiéu S
tham s& that su sau khi hoan Shit

thanh dén chuong trinh goi.
Chiing ciing c6 thé thyc hién
nhilng hoat dong bén ngoai, nhu
cac cau lénh SQL cho co sd di
lidu.

Cdc thu tuc chuyén theo gid tri:

Ching nhin cdc bdn sao cida
nhiing gi4 tri khi ching duge goi.
Céc tha tuc khong tra vé mot bién
xudt. Ching chi thuc hién céc
hoat dong bén trong trén c4c bién
cuc bd hosc cdc hoat dong bén
ngoai, nhu cédc ciu lénh SQL cho
co s6 dir liéu.

Cdc thu tuc chuyén theo tham
chiéu:

Ching nhén c4c tham chiéu dan
sang céc bién khi ching dugc goi.
Céc thi tuc khong tra vé mot bién
xuét. Nhu cdc ham chuyén theo
tham chi&u, ching c6 thé thay
d6i gid tri cta céc tham so that
sy. Ching trd cdc tham chiéu
tham s that sy sau khi hoan
thanh tré vé chuong trinh goi.
Ching ciing c6 thé thuc hién céc
hoat dong bén ngoai nhu céc clu
lénh SQL cho co sé dit lidu.

P4au vao tham
chiéu

Pau vao

P&u vao tham
chiéu

P&u ra tham
chiéu

Ban c6 thé st dung cdc ham lam céc todn hang phai cho cdc phép gén
béi vi két qua clia ching 14 mét gia tri cia mot kiéu dit liéu duge dinh
nghia trong catalog cd s§ dif liéu. Cdc ham chuyén theo gi4 tri va chuyén
theo tham chiéu hoan thanh vai trd nady nhu nhau bén trong c4c khoi
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PL/SQL. Ban c6 thé st dung cdc ham chuyén theo tham chiu trong céc
cau 1énh SQL chi khi ban quén 1y céc tham s3 that sy trude va sau khi
goi ham. Ban ciing ¢6 thé sif dung cu 1énh CALL véi ménh dé INTO &
tra vé cac kiéu dir liéu SQL tit cdc ham.

Hinh 6.1. minh hoa cach ban ¢6 thé gan gid tri trd vé tit mdt ham
trong mét khai P1/SQL. Céc chu 1énh SQL thudng st dung cdc ham
chuy@n theo gi4 tri bdi vi ching khong quan 1y déu ra tham chidu. Hau
hét cac 1énh goi ham SQL géi cdc ot hode trye kién dudi dang cac tham
s& that sy va mong dgi mot gid tri trd vé vd huéng. Mot 1énh goi ham
SQL mb phéng mot bidu d8 SQL von la mét query SQL trd vé chi mot
¢dt va mot hang.

Cac hi€u thiic PL/SQOL 13 gi?

Céc bidu d8 1a nhing gia tri nhu cac tryc kién ky ty, ngay thang, s6 va
chudi. Ngoai nhiing gia tri trye kign, cac hiu thdc la cac phép gan bién
hodc cac gia tri trd vé ham. Hinh minh hoa UML sau day trinh bay mot s6
joai biéu thic.

Biéu thic

JAN

Tryic kién Gén bién Gol ham

Méc du thuét ngil “bidu thie” cé thé gay béi r8i, nhung ndi chung no ndi
dén gid tri tra vé t mdt 1&nh goi ham trong PL/SQL. Trong SQL, ban cé thé
gap phai mdt biéu thic SQL, day la mét nhan khac cho mét subquery vo
hudng. Cac subquery vb hudng trd vé mét hang vdi mét gia tri cét don.
Quy tic don gian la mét bidu thtic ludn cé nghia ia mjt gia tri hodc mot tha
gl d6 co mot gia tri ho#c trad vé mbt gia tri.
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Toén hang trai Toén td Todn hang phai

Péu vao

Bién = Pédura

Pich Gan Gol ham

Hinh 6.1 Gan mdt két qua ham

Céc thi tuc khong thé duge st dung 1am céc todn hang phai. Céc thd
tuc cling phdi c6 pham vi thoi gian chay (run-time scope) duge xéc lap
bén trong mot khdi PL/SQL goi. Ban khong thé goi cdc thi tuc trong cac
cau lénh SQL. Tuy nhién, ban ¢é thé sit dung cédc ciu lénh CALL hoic
EXECUTE dé€ chay céc thi tuc trong SQL*Plus. Céc thd tuc ciing 1a
nhiing don vi dgc 14p, trong khi cdc ham chi ¢6 thé chay nhu 1a mot muc
cia mdt phép gan, mot sy lugng gid so sanh hodc cau lénh SQL.

Céc ham hodc thi tuc PL/SQL ciing c6 thé chay céc cau 1énh SQL bén
trong cdc hdp den cda ching. Nhitng hanh déng nay khéng duge biéu thi
trong céc so dé truge. Hinh 6.2 minh hoa mét ham chuyen theo gid tri
dugc chinh sita von that su cap nhat co s§ dit lidu. Piéu nay tré nén phdc
tap hon cho cdc ham chuyén theo tham chiéu bdi vi chiing c6 mot daura,
dAu ra tham chiéu va hanh d@ng co s6 dif liéu nhu 14 két qua cua mot
ham. Ciing c6 nhing gi¢i han vé cdch bdi vi sit dung cdc ham vén thuc
thi cdc cdu 1énh DML. Vi duy, ban khong thé sit dung m6t ham thue thi
cdu lénh DML bén trong mét query, néu khong ban dua ra mot 16i ORA-
14551.

P&u vao

Péura

Hinh 6.2 Cdc ham chuy&n theo gid trj véi doc-ghi sang co s& dif ligu
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Gl oL

Ban c6 1hé dua cac cau l@nl\ SQL vao cac ham,

Nhiéu nha phét trién sit dung céc ham dé thyc hién cdc hanh dong co
3¢ dit lidu nhung gidi han cdc ham chi trong cdc query hosic phép tinh.
Ho 1am didu nay hiu nhu béi vi cdc thd tue trude day dé 1a cach duy nhét
dé ghi nhimg thay déi sang co 5§ dir ligu. Oracle 10g trd vé sau hd trg cdc
giao tac doc lap von phai thay d8i cdc quy tic. Bay gid ban chi nén goi
mét thi tuc khi ban ¢6 th& bdo ddm rang né khong chay mét cdch doc
1ap, khéng duge goi qua OCI hodc khdng cé chifc ndng nhu mét giaoc tac
phén phdi. N&u khong ban gid dinh ring thi tuc d4 lam viée khi tat cd
nhitng gi ban biét 1a né da dugc goi, day 1a viéc xit 1y lac quan (optimistic
processing). Néu ban goi mét ham dé thyc thi nhiing thay ddi co sé dit
lidu va né tri v& mot gid tri Boolean bdo higu sy thanh cong hay thét
bai, ban dang st dung xi 1y bi quan (pessimistic processing).

Hinh 6.3 minh hoa cdch goi mét ham dé kiém chdng viéc hoan thanh.
Day la mau giao tdc chung cho ngudi tng dung bén ngoai. Ban nén hét
sifc xem xét viée thue thi n6 nhu 12 mdt chuéin cho cdc wrapper phia
server (phién ban chuyén theo gid tri ciing 1am viée v4i ma Java nhu
duge trinh bay trong chuong 15).

PL/SQL xem céc ham va thi tuc 1a nhitng thudng trinh con chuyén
theo gid tri hosc chuyén theo tham chiu bdi ch& 4§ cia cac danh sdch
tham s8 hinh thic cha ching. PL/SQL h trg ba ché d§: read-only (chi
doc), write-only (chi ghi) v read-write (doc-ghi). Ché& d9 IN la ch& 4%
mac dinh va chi dinh mét tham s& hinh thiec 14 read-only. Ch& 44 OUT
chi dinh mét tham s write-only va ch& 4o IN OUT chi dinh mét ché& d%
tham s6 read-write. Bang 6.2 trinh bay chi tiét v& cde ch& dg tham sd ¢
sén nay.

Theo mic dinh, cdc chuong trinh Oracle 11g gbi cdc ban sao cha tét cd
tham s§ dén céc thuding trinh con khi ching gei ching. C6 thé diéu nay
dudmg nhu khdc 1a béi vi né trai véi khai niém vé cdc thudng trinh con
chuyén theo tham chiéu. Tuy nhién, diy chinh x4c 14 nhimg gi ma ban
mong d¢i cho mét thudng trinh con chuyén theo gid tri.

Khi cdc thudng trinh con hoan tdt thanh cbng, ching sao chép céc
tham s6 ch& d6 OUT ho#c IN OUT tré vé cdc bién ngoai. Phuong phap
bao ddm ndi dung cia mot bién ngodi khéng thay ddi trude khi mét
thudng trinh con hoan thanh thanh cong. Piéu nay loai bé kha n&ng ghi
mot mue céce tap hop két qua. Bsi vi mot 161 két thic mjt thudng trinh
con. Khi mdt ngoai 1& duge dua ra bdi mHt thudng trinh con, ban cé mét
co hji ¢d ging chuyén cdc bi€n phyc héi hosic ghi sang céc file log.
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IF | outout o

BOOLEAN EXPRESSION |

some_s tatemaent;

END IF¥;

Hinh 6.3 Ca¢ ham bi quan (pessimistic) bdo ddm cédc k&t qud cha nhitng ciu 18nh

Ché do
In

ouT

SaL.

Béng 6.2 Cac ché 4§ tham sd thuding trinh con

Mb ta

Ché dg IN 1a ch€ 39 méc dinh. N6 ¢6 nghia
la mdt tham s& hinh thdc chi doc (read-
only). Khi ban x4dc lap mot tham sé hinh
thic dudi dang read-only, ban khong thé
thay ddi né trong qu4 trinh thuc thi thudng
trinh con. Ban c¢6 th€ gdn mét gi4 tri mic
dinh v3o mdt tham s8, lam cho tham s§
trd nén tity chon. Ban sit dung ch& d6 IN
cho t&t cd tham s& hinh thie khi ban muén
dinh nghia mét thudng trinh con chuyén
theo gi4 tri.

Ché& d6 OUT nghia 14 mdt tham s8 hinh
thie thi chi ghi (write-only). Khi ban x4c
14p mot tham s8¢ hinh thidc la write-only,
khong c6 kich c& vat 1y ban ddu duge cip
phét cho bién. Ban cép phdt kich ¢& vat
1y va gia tri bén trong thudng trinh con.
Ban khéng thé gdn mot gid tri méc dinh,
diéu nay lam cho m@t tham s& hinh thic
ch& d6 OUT trd nén tuy chon. Né&u ban ¢&
ging diéu d6, ban dua ra mdt 16 PLS-
00230. L1 néi ring mot bién ché 46 OUT
hodc IN QUT khong thé c6 mét gid tri
méc dinh. Tuong tu, ban khéng thé chuyén
mdot tryc kién (literal) dudi dang 16t tham
88 that sy dé€n mot bién ché d6 OUT bsi
vi didu d6 ngin ghi bién d4u ra. Néu ban
c0 g&i mét trve kién, ban sé dua ra mot 151
ORA-06577 v61 mot 1&nh goi tit SQL*Plus
va mdt 161 PLS-00363 bén trong mot khéi
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IN OUT

PL/SQL. Théng béo 161 SQL*Plus cho biét
tham s8 d4u ra khéng phéi 1l bién lién
két (bind variable), ma la mdt bién ses-
sion SQL*Plus. LAi PL/SQL cho biét biéu
thie (hode rd rang hon 14 true kién) khong
thé 1a mot dich gan. Ban st dung mdt ché
d6 OUT véi mot hofic nhiéu tham sé hinh
thite khi ban muén mét thudng trinh con
chuyén theo tham chi&u chi ghi (write-
only}.

Ché da IN OUT nghia la mdt tham s@
hinh thie 1a doc-ghi (read-write). Khi ban
x4c 14p mdt tham s8 hinh thdc 1a read-
write, tham s8 that sy cung cip kich cd
vit ¢ ca tham s8 that su. Trong khi ban
¢6 thé thay ddi ndi dung ciia bién bén trong
thuéng trinh con, ban khéng thé thay déi
ho#ic vugt qué kich ¢d cfp phédp cha tham
s6 that su. Ban khang th& gdn mot gi tri
méc dinh 1am cho mot tham s6 ché do IN
OUT tré thanh tuy chon. Néu ban c6 1am
diéu d6, ban dua ra mot 156i PLS-00230.
Léi néi rdng mot bién ché dé6 OUT ho#c
IN QUT khéng thé e6 mét gié tri méc dinh.
Tuong ty, ban khang thé chuyén mét truc
kién duéi dang mot tham s thit sy dén
mdt bign ch& a3 OUT bdi vi didu d6 ngin
ghi bign d4u ra. N&u ban c8 gdi mét true
kién, ban s& dua ra mdt 168 ORA-06577
v6i mdt 1énh goi tit SQL*Plus va mot 161
PLS-00363 bén trong mét khai PL/SQL.
Théng bao 13i SQL*Plus cho bist tham s8
d4u ra khong phai 12 bién lidt k& ma la
mot bien session SQL*Plus. L5i PL/SQL
cho biét ngoai 1& (hodc cu thé hon 13 tnic
kién) khéng thé 13 mét dich gdn. Ban st
dung ché& 35 IN OUR v6i mot hodce nhiéu
tham s& hinh thidc khi ban muén mét
thudng trinh con chuyén theo tham chi&u
doc-ghi (read-write).

Ban c6 thé ghi dé hanh vi m#c dinh 1a chuyén c4c ban sao cia nhimg
bién khi goi cdc ham va thd tuc cho céc giao tdc cuc bd. Diédu nay cb
nghia ban st dung it ngudn tai nguyén hon va that su chuyén mét tham
chi&u chi khang phai mét bdn sao dit liéu. Ban khong thé ghi de hanh vi
mic dinh d6 khi goi don vi chuong trinh qua mdt lién k&t co sé dit liéu
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ho#c 1énh goi thi tuc ngoai. Ban ghi d2 hanh vi copy bing céch s dung
goi y NOCOPY.

Ggi ¥y NOCOPY khéng ghi de quy tdc copy khi

Mot tham s6 that sy la mét phén tf cia mdt mang két hgp (associa-
tive array). Ggi y NOCOPY lam viéc khi ban chuyén mét mang két
hgp hoan chinh chi khéng phai mot phan ti dan.

Mot tham s& that sy khdng bj rang budc NOT NULL.

Mot tham sd that sy duge rang budc bdi thang.

Mot tham so that sy la mét cdu truc record duge dinh nghia ngam
dinh, nghia la ban d& s dung anchor (neo) %ROWTYPE hoic
%TYPE.

M6t tham s8 that sy fa mot cdu tric record duge dinh nghia ngdm
dinh tit mét vong 1ap FOR that bai bdi vi index riéng da gidi han
pham vi chi trong céu tric véng (4p.

Mot tham s& that sy doi hdi type casting (gan kiéu) ngdm dinh.

Nhiing vi du trong chuong nay va trong sudt quyén sdch s dung md
hinh cdc quyén dinh nghia. N6 1a gidi phap phé bién hon, nhung ban s&
tim thdy mot sy phén tich so s4nh ddy du vé cd hai md hinh trong
chuong 4 cia Expert Oracle PL/SQL. Chuong 9 thao luin nhitng ham ¥
thiét k& ctia viéc sif dung cdc md hinh quyén dinh nghia va quyén goi ra.

Oracle 11g Database mang lai nhimg thay ddi trong cdch lam viéc
cda ky hidu tén va ky hiéu vi tri trong c4 SQL va PL/SQL. Bay gid ching
thét su 1am viéc theo cing mét cdch trong cd SQL va PL/SQL. Didu nay
sta chita mot tat xdu d4 tdn tai tit l4u trong cd s& dit lidu.

Dit ligu cye b§ Ia gi?

Oracle phén loai di liéu cyc bd |a cac view cy thé héa, tir ddng nghta, table
ho#c view. C4c table va view duge cy thé héa Ia dif lidu dugc luu trid vatly,
Céc view 1a cac run-time query dugc tao i cac table. View duge cu thé
héa va nhiing view khéc. Céc ti ddng nghia (synonym) cho dif liéu |12 cac

pointer ddn sang cdc view dugc cy thé hda, t déng nghfa, table hoic
view,

Ban c6 thé ghi sang mot view dugc cy thé héa, table, view hodc tr déng
nghTa cyc bd tir mét chuong trinh con luu tril duge déng dinh vi trong cling
mdt schema. Céc tt ddng nghia c6 thé trd vao nhitng ddi tugng trong cung
mdt schema ho&c mét schema khac. Khi d8i tugng dudc dinh nghia trong
mot schema khdc, ban phi ¢ cac d4c quyén aé doc hodc ghi sang chiing
dé mét ti ddng nghia bién dich chinh x4c thanh d&i tugng. Mot tr déng
nghia cyc by c6 thé phan gidi mét schema, component selector (ho#c ddu
cham}, va mét tén déi tugng thanh mét tén schema cyc bo.
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Pham vi giao tac

Nhu duge thdo ludn trong chuong 2, pham vi giac tdc (transaction
scope) 14 mét ludng thyc thi - mét ti€n trinh (process). Ban thiét lip mot
session khi ké&t ndi véi co sd dit lidu. Nhing gi ban lam trong session chi
nhin thdy duge d6i véi ban cho dén khi commit bat ky thay d6i sang cd
s@ dir liéu. Sau khi ban commit c4c thay d8i, nhimg session khdc c6 thé
nhin thay c4c thay d8i ma ban da thyc hién.

Trong mét session, ban ¢6 thé chay mdt hode nhiéu chuong trinh PL/
SQL. Ching thuyc thi mt cdch néi ti€p hodc theo trinh tu. Chuong trinh
thit nhét c6 thé thay ddi dit liéu hodc méi trudng trude khi chuong trinh
thit hai chay... Diéu nay ding bdi vi cdc session 1a giao tdc chinh. T4t ¢4
hoat dgng phu thujc vao mot ho#ic nhidu hoat dong trude. Ban c6 thé
commit ¢dng viée, lam cho t4t ca thay déi tré nén thudng truc hoie loai
bé cong viée, khudc tit tat cd hodic mdt s§ thay ddi.

Pham vi giao tdc kh4 don gidn khi lam viée véi cdc dong lam viée tap
trung vao tién trinh nhung hei phic tap hon khi ban phu thujc vao cace
ham va tha tyc. Cdc ham va thid tue ¢6 mét trong hai loai pham vi. Theo
méc dinh ching dugc dinh pham vi mot cdch phy thuge, nghia 1a ching
chay trong pham vi giao tdc cia tién trinh chinh - chuong trinh goi. Tuy
nhién, ban c¢6 thé x4c l4p cdc chuong trinh. Pidu nay lam cho tat e céc
thay ddi tré nén thudng true bit k& nhitng quy tic didu khién chuong
trinh chinh.

Céc giao tdc doc 14p tuyét voi khi ban mudn mét didu gi d6 x3y ra bat
k€ su thanh cdng hodc that bai cla mot didu khéc nao d6. Ching hiwu
dung khi ban muén ghi di lidu trong mét trigger trudc khi dua ra mét
ngoai 1 von gy ra sy th4t bai ctia chuong trinh chinh. Tuy nhién, ching
nguy hi€m vi cing mdt 1 do. Ban khéng thé vd ¥ ghi cde trang théi di
liéu khi ban khéng muén chiing duge ghi.

Ban nén cha y réing pham vi giao tée duge diéu khién bing vide sit
dyung céc 1énh SAVEPOINT, ROLLBACK, va COMMIT. C4 hai muc sau
“Céc ham” va “C4c tha tuc” trinh bay cdc thudng trinh con dé6c lap.

Goi cdc thudng trinh con

Trudc Oracle 11g, ban d4 ¢6 thé st dung ca k¥ hiéu vi tri 14n ky hiéu
dinh danh khi goi cdc thudng trinh con trong cdc don vi chuong trinh
PL/SQL, nhung khong thé st dung ky higu dinh dang trong cdc lénh goi
SQL dén céc ham. Oracle 11g d4 sia chita khuy&t diém d6 va ciing dua
ra cédc 1énh goi ky hidu hén hgp.

Ky hiéu vi tri nghia 12 ban cung ¢&p mét gid tri cho mdi bién trong
danh sdch tham s¢ hinh thic. Céc gi tri phi nim theo trinh ty va ciing
phéi khdp véi ki€u dit ligu. Ky higu dinh danh nghia 1a ban chuyén cdc
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tham s& théat su bing cdch st dung tén tham s& hinh thic cia ching,
todn t k&t hgp (=>) v& gid tri. Ky hiéu dinh danh cho phép ban chi
chuyén céc gi4 tri d€n cdc tham s8 bit budce, nghia 14 ban chap nhén cde
gid tri méc dinh cho b4t ky tham s& ty chon.

Céc ky hiéu hén hgp méi nghia 14 bay gid ban ¢é thé goi cdc thudng
trinh con bing cach két hgp ky hiéu vi tri va k¥ hiéu dinh danh. Didu
ndy trd nén rat tién lgi khi cde danh sich tham s§ duge dinh nghia véi
t4t ca tham s bt bude trude tién va cdc tham s& tuy chon ti€p theo. N6
cho ban dat tén hodc trdnh dit tén cdc tham s8 bt budc va né cho ban
bd qua cdc tham s& tiy chon noi nhiing gid tri mic dinh cla ching cé tdc
dung. né khéng gidi quy&t cdc vAn d& ky hidu loai trit. CAc van da loai triY
x4y ra v6i k¥ hidu vi trf khi cdc tham s& tiy chon duge xen ké véi cde
tham s6 bit budc va khi ban goi mét 86 nhung khéng phai tit ci tham sé
tuy chon.

Ham sau diy cho ban thi nghiém v6i nhitng phuong phédp khdc nhau
nay. Ham chdp nhin ba tham s6 tly chon va trd vé téng cha ba sé:

CREATE OR REPLACE FUNCT!ON add_three_numbers
( @ NUMBER := 0, b NUMBER := 0, ¢ NUMBER := 0 ) RETURN NUMBER IS
BEGIN
RETURN a + b + ¢;
END;
/
Ba mye nhé d4u tién trinh bay cho ban cdch thuc hién cdc 1énh goi

ham ky hiéu vi tri, dinh danh vi hén hgp. Myc nhé cuéi cing minh hoa
cdch thuc hién cdc lénh goi ky hiéu loai tru.

K¥ hitu ¥] tri
Ban s dung ky higu vi tri d€ goi ham nhu sau:
BEGIN
dbms_output.put_line(add_three_numbers(3,4,9));
END;
/
Ky hiéu dinh danh
Ban goi ham bang cdch s dung k¥ hiéu dinh danh bing
BEGIN
dbms_output.put_line{add_three_numbers(c => 4,b =>» 5,6 => 3));
END;

/
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Ky hiéu bdn hgp

Ban goi ham bing cdch két hgp ky hiéu vi trf va k¥ hiéu dinh danh
bing .

BEGIN

dbms_output. put_line{add_three_numbers{3,¢ => 4,h => 5));
END;
/

Cé mot giéi han vé ky hiéu hdn hgp. T4t cd tham sd that sy cia ky
hiéu vi tri phai xay ra trugc tidn va theo cliing mjt thit tu nhu ching duge
dinh nghia bdi chit k¥ ham. Ban khong thé cung cdp mét gia tri vi tri
sau mdi gid tri dinh danh ma khéng dua ra mét ngoai 18.

Ky higu log! trw

Nhu duge dé cap, ban cling c6 thé loai trir mdt ho#ic nhidu tham s6
that sy khi cdc tham s8 hinh thitec duge dinh nghia 13 tiy chon. T4t c&
tham s8 trong ham add_three_numbers thi tiy chon. Vi du sau day
chuyén mét gid tri d&n tham s& thd nh4t biing tham chi€u vi tri va tham
s8 thut ba bing tham chiéu dinh danh:

BEGIN

dbms_output.put_line(add_three_numbers(3,¢ => 4));
END;
/

Khi ban chon khéng cung ¢dp mt tham s thit sy, nhu thé ban dang
chuyén mot gi4 tri réng. P4y dugde goi 14 ky hidu loai trit. Trong nhidu
nam Oracle di dé nghi ban nén liét ké cdc tham s6 tiy chon sau cung
trong cédc chit ky ham va thd tue. Ho cling d& dé nghi riing ban xé&p trinh
ty cdc bién tuy chon d€ ban khéng bao gis phai bd qua mot tham s& tiy
chon trong danh sich. Nhitng dé nghi nay nhdm tranh céc 13i khi thye
hién céc 1énh goi ky hiéu vi tri.

Ban khong thé bé qua mét tham s8 that su trong mét 1énh goi ky hiéu
vi tri. Diéu nay dung béi vi tat ci 1énh goi vi tri niim theo trinh tu theo
kiéu dit ligu, nhung ban ¢6 thé cung c&p mét gia tri réng duge phan céch
béng ddu phdy khi ban bé qua mét tham s§ tiy chon trong danh séch.
Tuy nhién, bay git Oracle 11g cho ban s dung cdc 1énh goi k¥ hidu hén
hgp. Béy gid ban c6 thé sit dung ky hiéu vi tri cho danh sdch cdc tham s&
bit bude va ky hiéu dinh danh cho cac tham s tiy chon. Bidu nay cho
ban bd qua cdc tham sg tiy chon ma khong cln dit tén cho cdc tham sé
mjt cdch tudng minh.
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Ky hiéu lénh goi SQL

Trude 36, ban di chi ¢6 mdt luva chon. Ban da phai liét ké tat cd tham
s6 theo thif tuf vi tri cGa ching béi vi ban khéng thé sit dung tham chi&u
dinh danh trong SQL. Piéu nay duge sta chita trong Oracle 11g; bay gid
ban c6 thé goi ching nhu ban goi tit mét khéi PL/SQL. Dong sau day
minh hoa k¥ hiéu hén hgp trong mot lénh goi SQL:

SELECT add_three_numbers(3,¢c => 4,b => 5) FROM dual;

Nhu khi st dung céc phién ban trude, ban chi ¢é6 thé goi cde ham nao
¢6 cdc bi&n chi ch& d6 IN tir c4e cdu 1énh SQL. Ban khéng thé€ goi mjt
ham tir SQL khi bat k¥ tham s8 hinh thic cda ching duge dinh nghia 1a
cdc bién chi ch€ d6 IN OUT hodc OUT ma khéng xir 1y tham s& that sy
trong SQL*Plus dudi dang mot bién lién két session. Pidu nay ding bdi
vi ban phai chuy&n mjt tham chigu bién khi mét tham s8 ¢6 mét ch& dd
OUT.

Cac ham

Nhu d& duge dé cdp, ban ¢6 cdc ham chuyén theo gié tri va chuyén
theo tham chi&u trong PL/SQL. C4 hai loai ham tra vé cdc gid tri diu ra.
Cdc gia tri ddu ra cha ham cé thé 1a bat ky kiéu dir lidu SQL ho#c PL/
SQL. Ban ¢6 thé si dung cdc ham tra vé cdc kifu dit liéu SQL bén trong
cdce clu lénh SQL. C4c ham tré vé cdc kidu dif liéu PL/SQL chi lam viée
bén trong c4c khéi PL/SQL.

M§ét ngoai 1é cho nhitng quy tic chung nay la ban khéng thé goi mot
ham luu trit von chda mét thao tdc DML ti bén trong mot query. Néu
ban 1am nhu vay, né dua ra moét 16i ORA-14551 néi ring né khong thé
thye thi mét DML bén trong mét query. Tuy nhién, ban ¢6 thé goi mot
ham vén thuc thi mét thao tdc DML bén trong cdc thao tdc insert,
update va delete.

Cac ham ciing c6 thé chia cdc khdi dinh danh x&p 16ng vén la céc
ham va thi tuc cuc bd. Ban dinh nghia cdc khéi dinh danh trong khéi
khai bdo cla ham. Tudng tu, ban c6 thé xép long cdc khdi niic danh
trong khéi thye thi.

Dong ma sau diy minh hoa mdt nguyén miu ham khéi dinh danh:

FUNCTION function_name

[{ parameter1 [IN}{OUT] [NOCOPY] sql datatype | pisql_datatype

, parameter2 [IN}J[OUT] [NOCQPY)] sqi_datatype | pisql_datatype

, parameter(n+1) [IN]IOUT] {NOCOPY] sqi_datatype | plsqi_datatype )]
RETURN { sgi_data_lype | pisgi_data_type )

[ AUTHID [ DEFINER | CURRENT_USER ]]
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[ DETERMINISTIC | PARALLEL_ENABLED ]
[ PIPELINED ]
[ RESULT_CACHE [ RELIES_ON table_name ]] 1S
declaration_statements
BEGIN
execution_statements
RETURN variable;
[EXCEPTION]
exception_handling_statements
END [function_name];
/

Ban goi cdc ham bing cach cung cdp bt ky tham s& bdt bude dusi
dang mdt danh sach céde d5i $8 bén trong cdc ddu ngosic don mé va déng.
Céc ddu ngosic don khong bit buge khi cac ham khong duge dinh nghia
véi nhitng tham s6 bét bude. Piéu nay khéc véi hdu hét nhing ngén ngit
l4p trinh khée. C4c 1énh goi trong nhitng ngén ngit khac ddi héi mét tap
hop cde d4u ngodc don md va déng rdng.

Nguyén maiu cho mdt 1énh goi ham véi nhitng tham s8 that sy tif
SQL*Plus 1a

CALL function_name(parameter?, parameter2, parameter(n+1))
INTO target variable_name,

Khi khéng ¢6 bt ky tham sd hinh thic bét budc, nguyén miu khic
nhu duge trinh bay:

CALL function_name INTO target_variable_name;

Cédc phép gan bén trong cdc khdi PL/SQL véi nhilng tham s¢ bét bude
tréng nhu sau

target_variable_name .= function_name(parameler1, parameter2, parameter(n+1));
Nguyén mau gén loai bd cdc ddu ngoic don khi khong cdn thiét:
target_variable_name := function_name;

Ban cling c6 thé trd vé mot gid tri ham duéi dang mét biéu thie va
sau 46 su dyng né lam tham s6 thit sy cho mot ham khéc. Pidu nay duge
thye hién bing c4ch s dung nguyén méu sau diy:

external_function_name(function_name(parameter!, parameter?,
parameter(n+1)}),



228 Chuong 6: Cac ham va thi tyc

C6 mdt s6 cdu hinh tiy chon ma ban ¢é thé s dung khi tao cdc ham.
M5 hinh hoat déng mic dinh la cic quyén dinh nghia. Ban ¢6 thé dinh
nghia mét ham d€ hd trg mot md hinh quyén goi ra biing cdch dua vao
AUTHID as CURRENT_USER. Mb hinh quyén dinh nghia chay véi cédc
quyén cda schema s& hitu va thich hgp nhit trong mét md hinh dién
todn tip trung. Mé hinh quyén goi ra doi héi ban duy tri nhidu bin sao
cia céce table hodc view trong céc schema hodic co s dit liéu khédc nhau.
Mb hinh quyén goi ra hd trg t6t nhat cdc mé hinh dién todn phan phéi.
Chuong 9 thdo luin cdc md hinh quyén dinh nghia va quyén goi ra.

Ban ciing ¢6 thé bdo ddm hanh vi clia mét ham, didu nay 1am cho ¢é
thé st dung ching trong c4c cdu lénh SQL, cic index dua vao ham va céc
view duge cu thé héa. Ban ciing c¢6 thé cidu hinh cdc ham d€ tra vé csc
table dugc pipeline trong Oracle 11g, cdc tap hgp két qua chia sé ti
cache trong SGA.

Nhu duge théo ludn, ban ¢6 thé dinh nghia cdc tham sd hinh thic &
mdt trong ba ché€ do. Chiing 1a ch& d§ IN cho cdc tham s6 read-only, ch&
d¢ OUT cho céc tham s& write-only, va ch& 8¢ IN OUT cho c4e tham s&
read-write. Ban xay dung m$t ham chuyén theo gi4 tri khi ban dinh
nghia tat ¢4 tham s8 1a ch& d4 IN, va mdt ham chuyén theo tham chiéu
khi ban dinh nghia mét ho#c nhiéu tham s6 14 cdc tham 6 ch& 46 QUT
ho#ic IN OUT.

Ba muc ti&p theo thio luin cdch ban tao cdc ham. Muc thif nhét kiém
tra cdc ménh dé tuy chon vdn cho ban tao cdc ham cho nhiing muc dich
khdc nhau. Myc thit hai ki€m tra cde ham chuyén theo gia trj va muc tha
ba thdo ludn cdac ham chuyén theo gi4 tri.

Cac tuy cheon tao

—— — — — e erm—

Ban tao cdc ham cho nhiing cdu 1énh SQL, index dua vao ham va view
duge cu thé héa bing c4ch sif dung cdc ménh dé DETERMINISTIC hosc
PARALLEL_ENABLED. Cdc ménh dé DETERMINISTIC va
PARALLEL_ENABLED thay thé cdc chi lénh tién bién dich
RESTRICT_REFERENCES cii hon gid¢i han nhitng gl ma cdc ham cé thé
lam khi ching ném trong cdc PL/SQL. Nhitng ménh dé méi cho ban gén
nhiing gi6i han d6é vao cdc ham trong cdc PL/SQL va ching ciing cho ban
gan chung vao cdc ham luu trit dde 14p.

Cdc vén dé tong thich nguge cho cée ham

Cdc ham dé 1a nhitng thudng trinh con gidi han truéc Oracle 8i (8.1.6).
Ban d4 phéi don gidn chiing véi sy bdo ddm hiéu sust, day da duge goi 1a
mic df thuén tiy cla ching. Nhitng bdo ddm gi6i han viéc cde ham cé
thé€ doc hosic ghi sang cdc bién PL/SQL hodc sang co s& dif lidu hay
khong.
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Nhitng gi¢i han nay van cé thé duge 4p dit trén cdc ham bén trong
cdc package bing cdch si dung nhiing tiy chon RESTRICT REFER-
ENCES PRAGMA dugc liét ké trong bang 6.3. Mot PRAGMA 1a mét chi
Iénh tién bién dich. B4t ky né lyc nhdm si dung mét
RESTRICT_REFERENCES PRAGMA bén trong mot ham doc lap sé
dua ra mot 161 PLS-00708.

Ban phai dinh nghia cdc gi¢i han PRAGMA trong céc thong sé pack-
age, khong phai trong cdec muc than package. Chi nén ¢6 mét PRAGMA
mdi ham. Ban c¢6 thé dua nhiéu tuy chon vao bat k¥ chi 1énh tién bién
dich RESTRICT_REFERENCES. Ty chon TRUST c6 thé duge thém
vao viéc gidi han céc chi lénh PRAGMA khi ban muén cho phép mét
ham gidi han goi nhitng ham khéng gi6i han khéc. Tuy chon TRUST tt
viéc ki€m todn (auditing) cho dii cdc ham duge goi ¢6 tuan theo cde gidi
han cda don vi chudng trinh goi hay khéng - chia sé cling mét cip d
thuén tdy ho#c bdo ddm hiéu sust.

Gt o
Bqn nén xem xét ﬂmq the n!\ﬂnq clﬂ |€n|1 tign [Jiﬁn ct;clu gidi |'|qn ndy ironq cdc

ﬂnﬁnq 58 paclmqe ci hon [)anq mét ménl’u dé¢ DETERMINISTIC Lorjc
PARALLEL_ENABLED.

Khé nang tuong thich nguge thi t6t nhung hiém khi kéo dai mai mai.
Ban nén thay th& nhimg chi 1énh tién bién dich cii nay bing cdch dinh
nghia cdc ham véi cd phdp méi. Pidu nay c6 nghia 12 1am cho edc ham
tré thanh DETERMINISTIC khi chiing duge s dung bdi cae index dua
vao hdm. Tuong ty, ban nén dinh nghia cd4e¢ ham 1a
PARALLEL_ENABLED khi ching c6 thé chay trong cdc thao téc duge
song song hda.

Ménh @& PIPELINED cho phép tao c4c ham tra vé c4c table pipelined.
Céc table pipelined hanh déng nhu cdc cursor gia tham chigu va duge
tao bling cdch st dung cdc loai tip hop PL/SQL dugc chinh sita. Ching
cho ban lam viéc v6i cdc tdp hgp PL/SQL gbm céc cdu tric record ma
khéng dinh nghia ching 14 c4c loai d8i tugng do ngudi diung dinh nghia
c6 th€ th€ hién cu thé (instantiable). Ban ciing c6 thé doc céc tap hop
trong nhiing cau lénh SQL nhu ban thudng doc mit inline view.

Oracle 11g gidi thiéu cache két qua session chéo. Ban thuc thi tinh
ning nay biing cdch dinh nghia e4¢ ham v6i ménh d& RESULT CACHE.
Cache két qua session chéo luu trit nhitng tham & that su va két qua cho
moéi 1énh goi dén nhimg ham nay. Méat 1énh goi thd hai d&n ham véi
cung nhitng tham s8 that sy d6 s& tim ké&t qui trong cache session chéo
va do d6 trédnh chay lai ma. K&t qua duge luu trif trong SGA. Khi cache
k&t qud hét bé nhd, ching 1am ldo héa cde két qua goi ham it duge st
dung nhat.
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Mé¢nh dé DETERMINISTIC

Ménh 4é DETERMINISTIC bdo ddm mét ham ludn 1lam vige theo
cing médt cdch véi bat ky diu vie. Loal bdo ddm nay ddi hdi mdt ham
khéng doc hodc ghi dit lidu tf c4e ngudn bén ngodi nhu cdc package hodc
table co s& dit liéu. Chi cdc ham deterministic (t4t dinh) lam viéc trong
cde view dugc cu thé héa va cdc index dua vao ham. Ching ciing 13
nhitng gidi phédp khuyén diung cho cdc ham do ngudi dung dinh nghia ma
ban du dinh sif dung trong cdc ménh dé SQL, nhu WHERE, ORDER, BY
hosic GROUP BY; hosic cdc phuong thic loai ddi tugng SQL nhu MAP
hosc ORDER.

Céc ham deterministic thudng xi 1y nhiing tham s6 chinh xdc theo
cling mdt cdch. Piéu nay ¢6 nghia cho di nhimg gid tri nao ma ban géi,
ham lam vigc theo cing mjt cdch. Chiing cfing khong ¢6 nhitng sy phy
thudc néi tai vao cic bi&n package hoic dit lidu tif co s6 dif lidu. Ham pv
sau diy 12 ham deterministic va tinh gi4 tri hién tai ctia mot khodn ddu
tur:

-» This is found in pv.sql on the publisher's web site.
CREATE OR REPLAGE FUNGCTION pv
( future_value NUMBER
periods NUMBER
, interest NUMBER )
RETURN NUMBER DETERMINISTIC 1S
BEGIN
RETURN future_value / ({1 + interest}**periods),
END pv;
/
Gid s ban mudn biét phai dit bao nhiéu viao mdt khodn dau tu 6%
hém nay d€ dat duge $10.000 trong n¥m nim. Ban test ham nay bing
cdch dinh nghia mét bién lién két, sif dung mét cau 1énh CALL & dat

gi4 tri trong bién lién két va truy vén két qud dita vao bdng DUAL, nhu
sau

VARIABLE result NUMBER
CALL pv{10000,5,6) INTO :result;
COLUMN money_today FORMAT 9,999.90
SELECT :result AS money_today FROM dual;
Lénh goi ham s dung ky hiéu vi tri nhung ciing c6 thé s dung ky

higu dinh danh ho#c ky hidu hdn hgp. Né in lugng gi4 tri hién tai duge
dinh dang:
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MONEY_TODAY

7.472.58

Ban st dung cdc ham deterministic bén trong cdc view dugc cu thé
héa va cde index dua vao ham. C3 c4c view duge cu thé héa va céc index
dya vao ham phai duge tdi tao khi ban thay d6i chi tiét hoat dong bén
trong cua cdc ham deterministic.

Béng 6.3 Cdc tdy chon tién bién dich cho cic ham Package

Tay chon Mo ta

RNDS Ty chon RNDS bdo ddm mét ham khéng
doc trang théi dit lidu. Diéu nay c6 nghia
ban khong thé dua vao ham mdt query
SQL thudc bat ky loai. N6 ciing khong thé
gol bat ky khéi dinh danh khédc vén bao
gbm mét query SQL. Mot 151 PLS-00452
duge dua ra trong qué4 trinh biédn dich néu
c¢6 mdt query bén trong pham vi chuong
trinh ciia ham vi pham gi¢i han PRAGMA.

WINDS Tity chon WINDS bdo ddm mdt ham khong
ghi trang théi dir lidu. Didu nay c6 nghia
ban khéng thé dua vao céc cdu lénh SQL
v8n chén, cdp nhéit hodc xéa dif 1iéu. Né
cling khong thé goi b4t ky khdi dinh danh
khéc v8n bao gdm mdt query SQL. Mdt 15i
PLS-00452 duge dua ra trong qu4 trinh
bién dich néu c6 mét cau lénh DML bén
trong pham vi chuong trinh cfia ham vi
pham giéi han PRAGMA.

RNPS Ty chon RNPS bdo ddm mdt ham khéng
doc trang théi package, nghia 1 né khéng
doc bét ky bign package. Didu nay c6 nghia
ban khong thé truy cip mot bién package
trong ham. N6 ciing khéng thé goi bét ki
bién package doc khéi dinh danh khdc.
Mot 181 PLS-00452 duge dua ra trong qué
trinh bién dich néu ¢6 mét query bén trong
pham vi chuong trinh ca ham vi pham
gidl han PRAGMA.

WNPS Cac tuy chon WNPS bido ddm mdt ham
khong ghi trang thai dit lidu, nghia 12 né
khong ghi bat ky dit lidu sang cac bi&n
package. Diéu nay c6 nghia ban khong thé
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thay déi cdc bién package hodic goi mot
khéi dinh danh khdc v&n thay déi chiing.
Mat 161 PLS-00452 duge dua ra trong quéd
trinh bién dich néu cé6 mdt ciu 1énh bén
trong pham vi chuong trinh cia ham vi
pham gidi han PRAGMA,

TRUST Tay chon TRUST ra 1énh ham khéng kiém
tra xem céc chuong trinh duge goi c6 thi
hanh cdc tuy chon RESTRICT_ REFER-
ENCES khédc hay khong. Lgi ich cia tiy
chon nay 1a ban cé thé tir titr di trd ma
sang chudn méi. Nhimg rai ro bae gém
thay d6i hanh vi ho#c higu suit cia nhitng
cau 1énh SQL. P& tham khdo, nhimg thy
chon kh4c cling bdo ddm cde didu kidn cén
thi&t d€ hd trg cdc index dua viao ham va
cdc thao tdc query song song.

Mé¢nh dé PARALLEL_ENABLE

PARALLEL_ENABLE cho phép chi dinh mét ham d€ hd trg cac kha
niang query song song. Loagi bdo ddm nay doi hdi mét ham khéng doc
ho#ic ghi dif liéu ti nhitng ngudn bén ngodi nhu cdc package hoic table
co s¢ dif liéu. Ban nén xem xét 4n dinh cdc ham 13 an toan cho cdc thao
tac song song d€ cdi thién théng lugng, nhung optimizer Oracle 11g c6
thé chay cdc ham khong duge 4n dinh khi né tin 1a ching an toan cho
cdc thao tdc song song. Cdc phuong thdc Java va nhitng chuong trinh C
bén ngodi khong bao gi¢ duge xem 14 an toan cho céc thao tdc song song.

Ham sau day hé trg cdc thao tdac SQL song song va trén ho, tén va tén
dém vao mot chudi don:

-- This is found in merge.sq! on the publisher's web site.
CREATE OR REPLACE FUNCTION merge

( last_name VARCHAR2

, first_name VARCHAR2

, middle_initial VARCHAR2 }

RETURN VARCHAR2 PARALLEL_ENABLE IS

BEGIN

RETURN fast_name |1, ' |1 first_name | | ' ' | | middle_initial;
END;
!
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Ban s dung an toan ham trong cdc query co sd dit liéu nhu
SELECT merge(last_name first_name,middle_initial) AS full_name
FROM contact .
ORDER BY last_name, first_name, middie_initial;
Query nay phu thudc vao ma duge théo ludn trong muc gidi thidu va
tra vé két qud sau day
FULL_NAME

Sweeney, lan M
Sweeney, Irving M
Sweeney, Meaghan
Vizquel,  Doreen
Vizquel,  Oscar
Winn, Brian
Winn, Randi

Céc thao tdc song song khong luén ludén xay ra khi ban st dung ggi ¥
PARALLEL_ENABLE. Cac thao tdc song song ton kém hdn véi céc tap
h¢p dif liéu nhé. Optimizer Oracle 11g ddnh gid khi nao chay cdc thao
tdc trong ché dd song song (parallel). Déi khi optimizer ciing chay céc
ham song song khi ching duge danh dau 13 dude bat ché dd parallel.
Diéu ndy dua ra quyét dinh nay sau khi kiém tra ham cé thé hb trg thao
tdc hay khéng. Bt cdc hamcho hoat dong song song khi ching ¢6 dd
diéu kién 12 mdt théi quen viét ma tot.

M¢nh dé PIPELINED

Ménh dé PIPELINED néng cao hiéu sudt dugc cdi thién khi cdc ham
tra vé cac tdp hgp nhu cdc table xép 1ong hodc VARRAY. Ban ciing sé
nhan thay nhing cdi thién hiéu suat khi trd vé c4c cursor tham chiéu hé
th&ng bang cach sif dung ménh 48 PIPELINED. C4c ham pipelined ciing
cho ban tra vé cdc bing gdp (aggregate table). Cdc bang gdp c¢6 chic
n#ng nhu cdc tdp hgp gém nhiing cdu tric record PL/SQL. Ching chi
lam viéc trong nhitng céu 1lénh SQL.

Muc nay thdo luan cdc khai niém vé t4p hgp (collection). Chuong 6 dé
cdp dén cdc tdp hgp cho nhitng ngudi mdi 1am quen véi PL/SQL. Céc tép
hgp 12 cdc méng (array) va danh sach c4c bién vé huéng va bién phic
hgp. Cdc ham pipelined chi lam viée véi cdc tdp hgp VARRAY va table
xép 1éng. Hai loai t4dp hop nay dugc tao index bing céc s8 trinh tu. Ban
cling c6 thé tao cdc tdp hgp gdm nhimmg loai d6i tuong SQL do ngudi ding
dinh nghia vén duge xem 12 cdc mang mot chiéu gbm céc 88, chudi hodic
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ngay thang. Chuong 14 dé cdp dén cdc loai d6i tugng va bao gém mét
hép béng (shadow box) minh hoa cich s& dung cac ham pipelined.
Muc thyc thi d& nhat cia mét ham pipelined bao gém mét tap hgp cée

gid tri vd huéng duge dinh nghia bdi mét kiéu di lieu SQL. Ban dinh
nghia ki€u dir lidu NUMBERS lam VARRAY ctia s6 biing cich si dung
Iénh sau day:

CREATE OR REPLACE TYPE numbers AS VARRAY(10) OF NUMBER;

/

10 trong céc dau ngofic don sau VARRAY xdc 14p s6 phdn tit t8i da
trong tap hogp. Cdc kiu dir ligu VARRAY rit tuong tu nhu cdc mang
(array). Cdc mang trong hiu hét cac ngén ngtt 14p trinh duge tai tap véi
mot kich ¢& ho#c suf cap phat bé nhé ¢§ dinh.

Sau khi ban tao ki€u dir 1iéu tap hgp, ban mé td né tai dong lénh SQL:
SQL> DESCRIBE NUMBERS

NUMBERS VARRAY{10) OF NUMBER
Gl ot
Khi I)qn lao cac kidu fPonq <o sd cll'.l' liéu, lén]'l DDL 'ldl'll'l aﬁﬂq nhu mét Lhai DU

SQL Hl\ﬂ‘nq Ienh ndy dai hai mit ddu chéim pl'ﬁq 3¢ ket thiic cau iénh va mét
ddu qqch chéo tign )] 36"1110: thi ne (hosc bien dich né thanh cao sé da liéu).

Mot ham pipelined phu thuéce vao cac kidu dit lisu tap hgp SQL hoice
PL/SQL ¢6 sén. Nhing loai nay gigi han chi trong cdc t4p hgp VARRAY
hojc table x&p 1ong. Ban c6 thé dinh nghia cdc loai tap hgp SQL ciia c4e
bién vd huéng hogc céc loai déi tugng do ngudi dung dinh nghia.

Déng mé sau ddy dinh nghia mét ham pipelined tra v& mot mAng céc
s6 thi tu:

-- This is found in create_pipelined1.sgl on the publisher's web site.
CREATE OR REPLACE FUNCTION pipelined_numbers
RETURN NUMBERS
PIPELINED iS
list NUMBERS := numbers(0,1,2,3,4,5,6,7,8,9);
BEGIN

FOR i IN 1. list.LAST LOOP

PIPE ROW(list(i});
END LOOP;
RETURN;
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END;
/

Ham tra vé kiéu dit lidu SQL NUMBERS do ngudi ding dinh nghia ti
catalog dir lidu. Ham khai bdo mét tap hgp NUMBERS biing cdch khdi
tao tap hgp. Ban khdi tao mét tdp hgp bing cdch goi tén kidu dit liéu
SQL do ngudi ding dinh nghia véi mét danh sach cdc bi&n v hudng.
Bén trong vong lap FOR, ban gdn cdc phan td tit tap hgp vao pipe.

Sau d6 ban c¢6 thé truy van két qui nhu sau:

SELEGT * FROM TABLE(pipelined_numbers);
K&t qua 1a mot cdt véi cac s6 tha tu tir 0 dén 9.

Céc ham pipelined ciing c6 thé sd dung cdc loai tdp hgp PL/SQL,
miédn 1a ban thyc thi ching duéi dang céc tap hgp VARRAY ho#ic tap hgp
table x&p ldng. Céc loai t4p hgp PL/SQL c6 thé chita cdc bign vé hudng
ho#c céc loai 461 tugng do ngudi dung dinh nghia nhu cdce loai SQL tudng
duong. Ching ciing c6 thé 1a nhitng t4p hgp gdm cdc clu tric record.
Piéu nay c¢6 nghia ching tuong tu nhu cdce cursor tham chiéu hé théng.

Khéng giéng nhu cdc cursor tham chiéu, ching khéng thé duge dinh
nghia 14 cdc kiéu dir liéu SQL ho#ic PL/SQL. Ching chi cé thé duge dinh
nghia 1a céc ki€u dif liéu PL/SQL. D€ tra vé nhimg kiéu nay trong cac
ham luu trit, ching phai duge dinh nghia bén trong mot théng sé pack-
age. Téi thiéu ban phai dinh nghia loai record trong mdt tham s& pack-
age ngay khi ban thyc thi mét ham djc lap pipelined. Chuong 9 dé cap
chi ti&t hon vé cdc package.

Théng s6 package sau day dinh nghia mét cdu tric record, mét tdp
hgp clia cdu tric record vaA mat ham trd vé loai tdp hop:

-- This is found in ¢reate_pipelined2.sql on the publisher's web site.
CREATE OR REPLACE PACKAGE pipelined IS
-- Define a PL/SQL record type and Collection of the record type.
TYPE account_record IS RECORD
{ account VARCHAR2(10)
, full_name VARCHAR2(42)};
TYPE account_collection IS TABLE OF account_record;

-- Define a pipelined function.

FUNCTION pf RETURN account_colection PIPELINED;
END pipelined;
/
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Ham duge thue thi trong muc than package:
-- This is found in create_pipelined2.sql on the publisher's web site.
CREATE OR REPLACE PACKAGE BODY pipelined 1S
-- Implement a pipelined function.
FUNCTION pf
RETURN account_collection
PIPELINED 1S
-- Declare a collection control variable and collection variable.
counter NUMBER = 1;
account ACCOUNT_COLLECTION := account_collection();
-- Define a cursor.

CURSOR ¢ IS
SELECT m.account_number
, C.last_name [ | ', ' | | c.first_name full_name

FROM member m JOIN contact ¢ ON m.member_id = c.member_id
ORDER BY c.last_name, ¢.first_name, ¢.middle_initial;
BEGIN
FOR i IN ¢ LOOP
account. EXTEND;
account(counter).account := i.account_number;
account{counter).full_name := i.full_name;
PIPE ROW(account(counter));
counter = counter + 1;
END LOOP;
RETURN;
END pf;
END pipelined;
/

Muc than package thyc thi ham pf. Bén trong ham, mot bién cuc bé
duge khai bdo bing c4ch st dung loai tap hop PL/SQL account,_collection,
Céc tap hgp VARRAY va t4p hop table x&p 1ng 1a c4c dai tugng noi tai
va ching doi héi viée x4y dung tudng minh. Phuong thie tao (construe-
tor) 14 tén cla loai tdp hop khéng c6 bt ky tham s6 that sy khi ban
muén khai bdo mét tip hgp rdng. Céc tip hop doi héi ban c&p phat
khong gian trude khi thém cdc phdn tit vao mét tap hgp. Phuong thitc
EXTEND cap ph4t khéng gian cho mét phan tif va sau dé nhilng gié tri
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duge g4dn vao nhitng thanh myc c¢da phan ti duge tao index d6. Phan ti
record duge thém dudi dang mét hang trong PIPE.

Ban ¢6 thé goi ham biing cach st dung tén package, component selec-
tor va tén ham nhu duge trinh bay:

SELECT * FROM TABLE(pipelined.pf);

Céu lénh nay trd vé cdc hang ti cdu tric record dudi dang mét bang
gop:

ACCOUNT FULL_NAME

B293-71447 Sweeney, Ian
B293-71446 3Sweeney, Irving
B2%3-71447 Sweeney, Meaghan
B233-71446 Vizquel, Doreen
B233-71446 Vizquel, Dscar
B2%3-71445 Winn, Brian
B293-7144% Winn, Randi

Dudng nhu ban bi giéi han chi trong cdc package bdi vi d6 1a noi kidu
trd vé dugce dinh vi. Trong khi cdc kiu dit lidu PL/SQL khong ¢é sin
trong ti dién dir lidu, ching c¢6 sdn cho nhitng don vi chuong trinh PL/
SQL khgc khi ching duge xudt trong mét théng s& package.

Pinh nghia ham déc l4p thye thi cing mét ham pipelined bén ngoai
package:

-- This is found in create_pipelined2.sql on the publisher's web site.
CREATE OR REPLACE FUNCTION pf
RETURN pipelined.account_collection
PIPELINED 1S
-- Declare a collection control variable and collection variable,
counter NUMBER = 1;
account PIPELINED.ACCOUNT_COLLECTION := pipelined.account_collection();

-- Define a cursor.

CURSOR ¢ IS
SELECT m.account_number
, c.last_name 11 ', ' || c.first_name full_name

FROM member m JOIN contact ¢ ON m.membar_id = ¢.member_id
ORDER BY c.last_name, ¢.first_name, c.middie_initial:
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BEGIN
FOR i IN ¢ LOOP
account. EXTEND; .
account(counter).account := i.account_number;
account(counter).full_name ;= i.full_name;
PIPE ROW({account{counter));
counter := counter + 1;
END LOOP;
RETURN;
END pf;
/

Nhimg di€m khéc biét 14 cach ban tham chiéu loai tap hgp PL/SQL.
Ban phadi sl dung tén package, component selector va tén kiéu dir lidu.
Tuy nhién, ban c6 thé goi ham bing cdch tham chi&u chi tén ham, nhu

s5au

SELECT * FROM TABLE(pf);

Cédc k8t qua Pipelined dugc gidi han chi trong pham vi SQL

C6 mét sy ham mudn chuyén gid tri trd vé tit mdt ham pipelined dén mét
module PL/SQL khac bdi vl khdng bist rd nhitng bang gdp (aggregate
table) ndy dugc thiét k& chi dé st dung trong céc cau Iénh SQL hay. Ban
rhan dugc mét1di PLS-00653 khi ban ¢8 chuyén mat két qu ham pipelined
dén mgt chuong trinh PL/SQL du6i dang mét tham s& that sy. Mot 15i PLS-
00653 cho biét rdng c4c ham bang gop khéng duge cho phép trong pham
vi PL/SQL. Céc két qua bang pipelined chi ¢é thé truy cap trong pham vi
SQL.

Thi tyc sau day chuyén cac cudc kiém tra bién dich bdi vi né tham chidu
dén mét loai tAp hgp PL/SQL hop 18:

-- This is found in create_pipelined2.sql on the publisher's web site.
CREATE OR REPLACE PROCEDURE read_pipe
( pipe_in pipelined.account_coliection ) IS
BEGIN
FOR i IN 1..pipe_in.LAST LOOP
dbms_output. put(pipe_in(i).account):
dbms_output. put{pipe_in{i).full_name):
END LOOP;
END read_pipe;
/
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Ddng sau day minh hoa cach ban goi thd tuc b&ng cdch chuyén tap hgp
két qua cGa mdt 18nh goi d&n ham pipelined pf:

EXECUTE read_pipe(pf);

Pidu nay dua ra théng bao 18i sau day:
BEGIN read_pipe(pf); END;
ERROR at line 1:
ORA-06550: line 1, column 10:

PLS-00653: aggregate/table functions are not aliowed in PL/SQL scope

LAi xAy ra bdi vi kidu dii liéu that sy duge chuyén dén thd tuc 1a mot tap hgp
(aggregate) hoéc table pipelined vdi nhidng gia tri tusng dudng nhung khéng
phai 1a mét kiu dit liéu tap hgp PL/SQL. That may thay, théng bao 13i cho
ban sy hdi tiép tuyét vai khi ban bi&t rAng mdt béng gop pipelined khéng
phai 14 mot loai tap hgp PL/SQL.

Ban ¢6 thé s dung cdc ham pipelined d€ xem cdc view nhu sau:
CREATE OR REPLACE VIEW pipelined_view AS

SELECT r.account, r.full_name FROM TABLE(pf} ,

Céc view duge tao bing cac 1énh goi dén nhitng ham pipelined ddi héi
cdc trigger instead-of dé quan 1y cac hoat ddng cheén, cdp nhat va x6a.
Té1 thiéu, ban tao trigger instead-of khi ban muén cho phép céc thao téc
DML, Chuong 10 dé cap dén cach thuc thi mot trigger instead-of.

Cdc ham pipelined dugc thi&t k& dé cho ban st dung cdc t4p hop gom
nhiing bién vé hudng hoic ciu tric record. C4c ham pipelined duge trinh
bay trude dé chuyén ddi tap hgp PL/SQL thanh mdt bang hop (aggregate
table). Ban khong thé tdi s& dung béng pipelined trong mét pham vi PL/
SQL khde, nhung ban ¢6 thé st dung né trong cdc query pham vi SQL.

Ban d3 hoc céch st dung cdc ham pipelined va nhitng wu diém va
khuy&t di€m cta ching. Ching 1a nhimmg céng cu tuyét vai khi ban mudn
dua 4l lidu vao mot query ho#ic view ma né doi hoi logic tha tuc.

M¢nh dé¢ RESULT_CACHE

Ménh dé RESULT_CACHE méi trong Oracle 11g Database. Né chi
dinh mét ham duge luu trir chi mét 14n trong SGA va c6 sdn qua céc
session. CAc tham s6 théat su ciia cdc 1énh goi trude va cdc két qua cé sdn
trong cache két qui. Ménh dé RESULT_CACHE ra lénh bé miy PL/
SQL kiém tra cache két qué dé tim cdc 1énh goi ham cé cdc tham s6 that
sy tugng hgp. Mét 1énh goi ham tuong hop ciing luu trit két qui va cache
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tra vé két qui va bd qua viéc chay 1ai ham. Biéu nay c6 nghia 1a ham chi
chay khi nhitng tham s8 mdi duge géi dén né.

Gl o

Cac ham session chéo chi lam vie voi eac tham s6 che ds IN.

Nguyén mdu cho ménh d8 RESULT_CACHE ¢6 mét ménh dé
RELIES_ON tuy chon. Ménh d& RELIES_ON quan trong bdi vi né béo
dam bat ky thay d5i d6i véi table nén tdng vo hidu hoéa cache k&t qui.
biéu nay ciing ¢6 nghia 1a bat ky giao t4c DML von thay ddi cdc tap hop
ké&t qui. Ménh dé RELIES_ON bio d4m ring cache dong, tugng trung
cho t4p hgp két qué hién hanh. Ban c6 thé liét ké bat ky s& table doc lap
trong ménh dé RELIES_ON v ching dugc liét ké 1a cdc tén duge phin
tdch biéing d4du phéay.

Vi dy ti€p theo phu thudc vio ma cé thé download tif web site cia nha
xuat ban. Ban c6 thé tim mét myc mb t4 v& mé trong doan giéi thigu. Vi
du nay cling s dung mdt tdp hgp tham chidu vé& phia trudc ndi dung
trong chuong 6.

Céu lénh nay cho ban tao mot tdp hgp cdc gid tri VARCHARZ:
-- This is found in result_cache.sql on the publisher's weh site.
CREATE OR REPLACE TYPE strings AS TABLE OF VARCHAR2(60):

/

Ham nay thyc thi mét cache két qud session chéo v4i ménh dé
RELIES_ON:

-- This is found in result_cache.sql on the publisher's weh site.
CREATE OR REPLACE FUNCTION get_title
( partial_title VARCHAR2 ) RETURN STRINGS
RESULT_CACHE RELIES_ON(item) 1S
-- Declare a collection control variable and collection variable.
counter NUMBER := 1;
return_value STRINGS := strings();
-- Define a parameterized cursor,
CURSOR get_title
( partial_title VARCHAR2 ) IS
SELECT item_title
FROM item

WHERE UPPER(item_title) LIKE ‘%' | | UPPER(partial_title) | | '%";
BEGIN
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-- Read the data and write it fo the collection in a cursor FOR loop.
FOR i IN get_title(partial_title} LOOP
return_value. EXTEND;
return_value{counter} := i.item_title;
counter := counter + 1;
END LOOP;
RETURN return_value;
END get_title;
/
Cé 18 chi tiét quan trong nhat eda ham get_title ¢ trén 1a ban nén
khdi déng b dém (counter) tai 1, chit khéng phai 0. Ham sif dung counter
lam gid tri index t4p hgp va cdc index tap hgp nén la cdc s& nguyén

duong. Mgt index ¢6 mit s§ nguyén khong duong dua ra mot 18i ORA-
06532 cho bi&t subscript n3m ngoai diy (out of range).

Cli g

Ménh 3 RE LES__OH b the ch&'p n*]dn mét tham s& |10¢c m6t danh séch cac
tham sé “‘lﬁf sy.

Ban c6 thé test ham get_title vdi chuong trinh khéi nac danh sau day:
-- This is found in result_cache.sgl on the publisher's web site.
DECLARE
list STRINGS;
BEGIN
list := get_title('Harry');
FOR i IN 1..list.LAST LOOP
dbms_output.put_line'list(" 1 17 1°) 2 [ 11 list(i) 11 ]);
END LOOP;
END;
/
Sau khi goi ham luu trit két qud, ban chén, x6a hodc cdp nhat dif liéu
phy thugc. Sau d6, ban s& tim thdy cdc t4p hgp két qua méi duge hién
thi. Sy thay ddi nay bdo ddm dit ligu cii khong bao gitr din sai dudng

ngudi ding. Ménh dé RELIES_ON béo ddm tinh toin ven cda tap hop
k&t qué, nhung né ddi hdi mdt s8 hao phi x ly.
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Tha thuit

Ban nén xem xét loai trutng ménh dé RELIES_ON d& ci thién higu suat giao
tac trong cac muyc thyc thi kho chia dif ligéu.

Cdc ham duge luu trit két qud cling ¢6 mot s6 han ché, C4c ham duge
luu trit k&t qua phai d4p ding tiéu chuin sau day:
B Chung khdng thé duge dinh nghia trong mét module st dung céc
quyé&n goi ra hodc trong mdt khdi déc 1ap.
B Chung khéng thé 1a mét ham table pipelined.
B Chung khéng thé ¢6 cdc ngit nghia chuyé&n theo tham chidu nhu cac
tham s& ché& dd IN OUT hodc OUT.
® Chung khéng thé sl dung cac tham s8 hinh thiic véi mét BLOB,
CLOB, NCLOB, REF, CURSORS, tap hgp, d6i tugng hodc kiéu di
liéu record.
B Chung khéng thé trd v& mét bién vai mét BLOB, CLOB, NCLOB,
REF, CURSOR, tap hgp, déi tugng hodc kiéu dir liéu record.
Oracle ciing dé nghi cdc ham duge luu trit k&€t qué khong nén chinh
sta trang théi co 8¢ dif liéu, chinh sia trang th4i bén ngoai (bing cédch
st dung package DBMS_OUTPUT), hodc gdi email (qua package
UTL_SMTP). Tudgng ty, ham khoéng nén phuy thudc vao cde x4ce l4p hoic
ngit canh riéng biét cda session.
Nhitng myc trén d4 dé cip nhimng tiy chon cé sfn d€ dinh nghia c4c
ham. Nhitng k¥ ning nay duge giid dinh khi thdo ludn cdec ham chuyén
theo gid tri.

Cdc ham chuyén thea gid tr]

Céc ham chuyén theo gid tri nhan cdc bdn sao cla cdc gia tri khi
ching duge goi. Nhitng ham nay tra vé mdt bién ddu ra don sau khi hoan
thanh va ching cé thé thyc hién cdc thao tdc bén ngoai. Nhitng thao tac
bén ngoai c6 thé 1a doc va ghi vat 1¥ sang hé diéu hanh hojc nhiing cau
lénh SQL trén cd s& dit liéu. Xem trd lai bang 6.1 d€ tham khdo ham
chuyén theo gi4 tri.

Nhu duge thdo ludn, ban c6 thé dinh nghia cdc ham chuyén theo gia
tri 12 deterministic hodc duge bat ch& 49 parallel khi cdec ham khong
thay d8i cdc bién package ho#ic céc gid tri cd sd dit lidu. Ban ciing c6 thé
dinh nghia c4c ham dé€ tra vé céc table pipelined vin mo phéng céc tip
hgp SQL ho3c PL/SQL. K&t qua clia cdc ham pipelined ddi hdi ban si
dung chang trong pham vi SQL. T4t ¢4 ham ngoai trif cdc ham duge tao
béng céc két qua pipelined hd trg cdc cache két qua.

Céu tric cd ban cia mdt chudng trinh chuyén theo gid tri 14y mét
danh sdch cdc ddu vao cdn duge goi 14 cdc tham s§ hinh thde. Cdc ham
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trd vé mft bi€n diu vao don. Cac bign diu ra c6 thé 1a cde gid tri vo
huéng, cdu tric, t4p hgp, table pipelined hoc c4c loai d8i tugng do nguri
ding dinh nghia. Diéu niy c6 nghia mét bién don c6 thé chda nhidu tha
khi né 14 mét kifu dir lidu phic hop.

Cho du cdc ham tuong tdc v6i hé théng file hodc co s& dit liu déu
khéng 4nh hudng dén cdch hoat déng cia ching bén trong khéi ma PL/
SQL. Ban c6 th€ sit dyng mot ham dé gén mot két qua vao mot bisn,
hotic trd vé mot bi&€n dudi dang mot bidu thie. Hinh 6.1 true minh hoa
st dung mgt ham 1am mdt todn hang phai trong mot thao tdc gan.

Ban ¢6 thé s dung mdt ham vén trd vé mot bién lam mat bidu thite
khi ban d#t né bén trong mét lénh goi d&n mét ham cai sfn PL/SQL
khée, nhu sau

EXECUTE dbms_output.puLIine(TO_CHAR(va0000.5.6),'9,999.90'});
Khi SERVEROUTPUT dugc bat, ham nay tra vé két qua sau day
7.472.58

Vi du st dyng ham pv duge mé ta trong muc “Ménh dé DETERMIN-
ISTIC” clia chuong nay va né sit dung ham cai sén TO_CHAR. Mét lénh
goi dén ham pv tré thanh mat biéu thic cho ham TO_CHAR va két qua
cia ham TO_CHAR sau d6 tré thanh mét bidu thidc va tham s6 that sy
cho thi tye PUT_LINE cla package DBMS_OUTPUT. Péay 12 nhiing
1énh goi dién hinh va nhiing cong dung cda cdc ham chuyén theo gis tri.

Cac ham chuyén theo gia tri PL/SQL duge dinh nghia bing séu quy
tdc sau day:

B T4t ca tham s8 hinh thiic phai dugc dinh nghta la cac bi€n write-only
béng cach st dyng ché do IN.

W TA&t ca tham s6 hinh thuc i céc bi€n duge dinh pham vi cyc bd vén
khdng thé thay déi trong qua trinh thyc thi bén trong ham.

Bét ky tham s& hinh thdc c6 thé si dung bit ky kiéu dit liéu SQL hodc
PL/SQL hgp 1é. Chi cdc ham c6 nhitng danh sdch tham s& s& dung cdc
ki€u dit ligu SQL méi c6 thé 1am viéc trong cdc cau lénh SQL.

B B4t ky tham s8 hinh thic c6 thé co mét gia tri ban dén mic dinh.

® Bién trd vé hinh thic c6 thé sif dyng bat ky ki€u dd liéu SQL ho#c
PL/SQL hop 1€, nhung céac bang trd vé pipelined phai dugc st dung
trong cac céu Ignh SQL. Ban khéng thé truy cap cac két quéa bang
pipelined trong mét pham vi PL/SQL khac.

B Batky viéc gan (cast) cursor tham chiéu hé théng ti mdt query SQL
vao mot ham khéng thé ghi dugce va do d6 phai duge chuyén qua
mdt tham s8 ché& dd IN.
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Cdc Cursor tham chiéu h¢ thong

T4t cd tdp hop két qud cursor 13 nhiing cu tric tinh duge luu trit
trong Oracle SGA. C4c bién cursor thit sy 13 nhitng tham chi&u hosc
handle. Handle trd vao mot tdp hdp két qua duge luu trit bén trong tir
mét query. Ban tdp hop lai cdc bign cursor biing cdch truy cdp cdc record
thutrng bing cdch sif dung mét

OEPN cursor_name FOR select_statement;

Ban truy clp céc cursor bing cdch st dung m{t tham chidu ho#c
handle v6n cho ban cudn ndi dung ciia ching. Ban cudn qua ching bing
céch st dung ci phédp bién INTo cursor FETCH. Mgt khi ban khai bdo
mot c4u tric cursor ngdm dinh ho#c tud¥ng minh, ban ¢6 thé gdn tham
chiéu cia né sang mdt kiéu dit liéu cursor SQL. Ban ciing c6 thé trd vé
cdc bién cursor nay dusi dang céc kiéu trd vé ham ho#ic duéi dang céc
bién tham chi€u IN OUT ho#c OUT trong cée chit k¥ ham va tha tuc.
Céc t4p hgp két qua 1a nhitng cau tric read-only (chi doc).

Dong mi sau day trinh bay cdch trd vé mot cursor biing cdch sit dung
mét ham:

-- This is found in cursor_management.sq! on the publisher's web site.
CREATE OR REPLACE FUNCTION get_full_titles
RETURN SYS_REFCURSOR IS
titles SYS_REFCURSOR;
BEGIN
OPEN titles FOR
SELECT item_titte, item_subtitle
FROM item;
RETURN titles;
END;
/
Ham nay st dung SYS_REFCURSOR duge dinh nghia sin, day 1a
mot cursor tham chiéu hé théng duge dinh kifu y&u. Mot cursor tham
chiéu duge dinh kiéu y&u c6 thé mang bat k¥ céu trdc record vao thoi

gian chay, trong khi mot cursor tham chigu duge dinh kidu manh duge
neo vao mdt doi tugng catalog co s& dir lidu.

Ménh dé OPEN tao mot tham chiéu trong SGA cho cursor. Sau d6
ban ¢é thé chuyén tham chigu cho mét khéi P1/SQL khée dudi dang mot
bién cursor, nhu duge minh hoa trong khé&i nic danh sau day:

-- This is found in cursor_management.sql on the publisher's web site.
DECLARE
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-- Define a type and declare a variable.
TYPE full_title_record IS RECORD
{ item_title item.item_title%TYPE
, item_subtitie item.item_subtitle% TYPE);
full_title FULL_TITLE_RECORD;
-- Declare a system reference cursor variable.
titles SYS_REFCURSOR,;
BEGIN
-- Assign the reference cursor function result.
titles := get_full_titles;
-- Print one element of one of the parallet coliections.
LOOP
FETCH titles INTO full_title;
EXIT WHEN titles%NOTFOUND;
dbms_output.put_line('Title [' 1 | full title.item_title | | ]');
END LOOP;
END;
/

Gl L

Khéng boo gid c6 mét cau lenh open trude véng lap khi mét cursor dugc chuyén
vao mgt “mﬂnq trinh con bai vi cl'uirlq da ma. Céc bign cursor “161 sy la nl:ﬂ‘nq

e — — ——— —— T —— — — — — — — — — —_ i o — —

Khoi nhén hosic xf Iy can biét loai record nao duge Iuu trir trong
cursor. Mgt s6 si dung yéu cAu nay dé tranh lusn réing ban chi nén si
dung céc cursor tham chidu duge dinh kiéu manh. Trong cée gidi phép
chi PL/SQL, ching c6 mé6t diém.

Khia canh kh&c cda sy tranh céi c6 thé 1a d6i vdi cde cursor tham
chigu dugc dinh ki€u y&u khi ban truy van ching qua cdc chugng trinh
bén ngoai s dung cdc thu vién OCI. Trong nhiing ngén ngit bén ngoai
nay, ban ¢6 thé phét hién déng cdu tric cda cdc cursor va quan 1y ching
mét cdch riéng biét qua cée thuit toan chung chung.

Tinh gid tri tuong lai cia mdt khoédn tién géi ngan hang minh hoa
céch ghi mét ham chuyén theo gi4 tri. Ddong ma sau day tao ham pv tinh
14i sudt hang nim duge gdp hang ngay:
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-- This is found in fv.sql on the publisher's web site.
CREATE OR REPLACE FUNCTION fv

( current_value NUMBER := 0
, periods NUMBER := 1
, interest NUMBER)
RETURN NUMBER DETERMINISTIC IS
BEGIN

-- Gompounded Daily Interest.

RETURN current_value * (1 + ((1 + ({interest/100)/365))**365 -1)*periods});
END fv;
/

Ham dinh nghia ba tham sé hinh thitc. Hai tham s8 1a cde tham s6
tuy chon béi vi chdng ¢é nhitng gi4 tri méc dinh. Nhiing gi4 tri méc dinh
14 s6 duong hién tai cGa tai khoan va 365 ngdy cda nam (ddi vdi cde nam
khéng nhuan). Tham s& thd ba thi bit budc béi vi gid tri khong duge
cung cdp. Nhu duge thdo ludn, ché 4§ IN 1a ch& 4§ m#c dinh va ban
khéng can phéi x4c dinh n6 khi dinh nghia cdc ham.

La mdt théi quen chung, cdc tham s bdt budc ding sau cdc tham s8
tuy chon. Diéu nay quan trong khi cdc tham s& that sy duge gdi theo thd
tu vi tri. Oracle 11g hé tro thi tu vi tri, tha tu k¥ hiéu dink danh va ky
hiéu hén hgp.

Sau khi dinh nghia mét bi€n diu ra, ban s dung cdu lénh CALL d8
chay ham béing c4ch st dung ky hiéu dinh danh:

VARIABLE future_value NUMBER

CALL fv(current_value => 10000, periods => 5, interest => 4)
INTO :future_value
/

Sau dé ban c6 thé€ chon gid tri tuong lai $10,000 sau ndm n&m vdi 1ai
sufit hang nam 4% duge gop hang ngay bling cich st dung:

SELECT :future_value FROM duat;

Ho#e, ban c6 thé dinh dang véi SQL*Plus va goi ham trong SQL bing
céu lénh sau day:

COLUMN future_value FORMAT 99,999.90

SELECT fv{current_value => 10000, periods => 5, interest => 4} FROM dual;

C4 céu lgnh CALL va query SQL tra vé mjt két qua $12,040.42. Vise
gop 1ai s& mang lai hon mét 1ai sufit hang n&m $40.42. C6 thé c6 du mot
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ho#c hai xu phy thudc vao ndi nadm nhudn roi vao trong ndm n&m, nhung
ham khéng thay d6i sic thdi dé trong phép tinh,

Céc ham chuyén theo gi4 tri khong cho phép bat k¥ nd lyc g4n lai mot
gi4 tri vAo mét tham s& hinh thic trong thoi gian chay. Ban dua ra mét
15i PLS-00363 , 18i nay cho ban bié&t biéu thic (tham s8 hinh thic) khéng
thé duge st dung lam dich gan.

Cédc ham cling cho ban xi 1y cdc ciu lénh DML bén trong chang. Cé
mét s6 ngudi cdm thdy ban khéng nén s dung cdc ham dé thue thi cdc
céiu 1énh DML béi vi trude day céc thd tuc dd duge st dung. Khuyét diém
duy nhéit cia viéc nhing mdt cdu lénh DML bén trong mét ham la ban
khoéng thé goi ham dé bén trong mot query. Néu ban goi mét ham thye
thi m6t cu lénh DML tir mdt query, ban dua ra mdot 161 ORA-14551.
Théng béo 13i cho biét ban khéng thé c¢6 mét thao tdéc DML bén trong
mét query.

Ham sau day chén mot ham bing cdch goi ham add_user doc 14p:

-- This is found in create_add_user.sql on the publisher's web site.
CREATE OR REPLACE FUNCTION add_user

( system_user_id NUMBER

, system_user_name VARCHAR2
. System_group_id NUMBER

, System_user_type NUMBER

, last_name VARCHAR2
, first_name VARCHAR2
, middle_initial VARCHAR2
, created_by NUMBER

, creation_date DATE

, last_updated_by NUMBER

, last_update_date DATE ) RETURN BOOLEAN IS
-- Set function to perform in its own transaction scope.
PRAGMA AUTONOMOUS_TRANSACTION,;
-- Set default return value.
retval BOOLEAN := FALSE;
BEGIN
INSERT INTO system_user
VALUES
( system_user_id, system_user_name, system_group_id, system_user_type
, last_name, first_name, middle_initial
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, created_by, creation_date, last_updated_by, last_update_date );
-- Save change inside its own transaction scope.

COMMIT;
-- Reset return value.
retval := TRUE;
RETURN retval;
END;
/

Céce don vi chuong trinh dée 14p thye thi nhimg hoat dong cia ching
trong mot pham vi giao t4c riéng biét, nghia 14 hanh vi cda chiing téch
biét khéi pham vi giao tdc goi. Chuong trinh kh§i néic danh nay minh
hoa c4ch ban s dung mét ham 1am biéu thitc trong mot céu 1énh IF khi
né thi hanh mgt thao tdc DML trong mét ham dac 14p:

-- This is found in create_add_user.sql on the publisher's web site.
BEGIN
tF add_user{ 6,"Application DBA', 1, 1
,'Brown’, Jerry' "
. 1, SYSDATE, 1, SYSDATE) THEN
dbms_output.put_line('Record Inserted');

ROLLBACK;
ELSE
dbms_output.put_line('No Record Inserted');
END IF;
END;
/

Vige rollback (phuc hdi trd lai) khong undo viéc cheén béi vi né chi 4p
dung vao pham vi giao tdc hién hanh. Him add_user 13 mdt giao tdc dbe
lap va do d6 ghi cdc thay ddi trong mét pham vi giao téc doc 14p. Khi
ham trd vé mot gia tri Boolean true, gi4 tri da duge ghi va duge 1am cho
tré thanh thudng tryuc. Sau d6 ban truy vén hang, va ban s& thay hang
vén c6 & d6 ngay c4 khi pham vi goi th&t bai ho#c da duge roll back.

Thii thuat

Ban khéng thé chuyén mét cursor tham chi&u hé théng dusi dang mét tham s&
that sy ch& d§ IN va sau dé md ching, bdi vi ching di ma.
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Cdc ham dé quy

Céc ham d& quy (recursive function) 1a mdt c¢ong cu hitu dung d€ giai
quyét mot s§ van dé phie tap nhu phén tich ci phap nang cao. Mgt ham
dé quy goi mét hodic nhidu bin sao etia chinh né dé gidi quyét mot van dé
bing cach hoi ty trén mét két qua. Cac ham d& quy nhin 1di vé thei gian,
trong khi cdc ham khéng dé quy nhin hudng vé thdi gian. Cdc ham dé
quy 1a mét dang chuyén dung cia cdc ham chuyén theo gid tri.

Céc chuong trinh khong dé quy 14y mdt $6 tham s6 va bat ddu x 1y
chuong trinh trong vong lap, cho dén khi ching dat duge mét két qua.
Diéu nay c6 nghia ching bt dau v6i mot thit gi d6 va lam viée v6i né cho
dén khi ching tim théy mét két qué biing cdch 4p dung mét tap hop quy
téc hodc sy lugng gid. Piéu ndy c6 nghia cdc chuong trinh khéng dé quy
gidi quyét cac van dé di chuyén v& phia trudc trong thoi gian.

Cédc ham dé quy c6 mot tru'ﬁ'ng hgp co sd va mdt trudng hgp dé quy.
Trudng hdp co s6 1a két qud du dodn trude. Trudng hop dé quy 4p dung
mét cong thife bao gdm mét hodc nhiéu 1énh g01 trd lai cing mét ham.
Lénh goi d& quy dugc goi 1a phép dé quy tuyen tinh hodc dudng thang.
Phép dé quy tuyén tinh nhanh hon nhiéu so véi phép dé quy khong
tuyén tinh va cac 1énh goi cang dé quy thi chi phi x Iy cang cao. Cdc
ham dé quy st dung trudng hgp dé quy trir phi trudng hgp co 86 khéng
duge ddp ting. Mot két qud duge tim thay khi mét 1énh goi ham dé quy
tré vé gia tri trudng hop co sd. Didu nay cé nghia cdc don vi chuong
trinh d& quy gidi quyét cdc van dé di chuyén It trd lai thdi gian ho#c
mot phép dé quy niay réi dén mét phép dé quy khac.

Gidi quyét cdc két qua giai thira la mot van dé dic trung cho phép dé
quy tuyén tinh. Ham sau day tra vé gi4 tri giai thira ¢ho bat k¥ sa:

-- This is found in recursion.sgl on the publisher's web site.
CREATE OR REPLACE FUNCTION factorial

( n BINARY_DOUBLE ) RETURN BINARY_DOUBLE IS

BEGIN
IF n <= 1 THEN
RETURN 1;
ELSE
RETURN n * factorial(n - 1);
END IF;
END factorial;
!

Trudng hop co s¢ duge ddp ung khi chu 1énh IF phan gidi 1a true.
Trudng hop 48 quy chi goi d€n cling mét ham. Trudng hgp dé quy c6 thé
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goi nhidu 1an cho 3&n khi né ciing trd vé gi4 tri trudng hgp co sé 1a 1.
Sau d6, né lam viéc trd lai 1én cdy cdce 1énh goi dé quy cho dén khi mdt
151 gidi ddp duge tim thay bdi 1énh goi dau tién.

Céc s6 fibonacci phic tap hon béi vi cdc phép dé quy dodi hdi hai 1énh
goi cho méi phép dé quy. Ham sau didy minh hoa phép dé& quy khéng
tuyén tinh:

-- This is found in recursion.sql on the publisher's web site.
CREATE OR REPLACE FUNCTION Fibonacci
( n BINARY_DOUBLE ) RETURN BINARY_DOUBLE IS
BEGIN
tF n <= 2 THEN
RETURN 1;
ELSE
RETURN fibonacei(n - 2) + fibonacci(n - 1);
END IF,
END fibonacci;
/

Todn t cong ¢ modt thi ty vu tién thdp hon mét 18nh goi ham. Do 46,
lénh goi d& quy ndm bén trai duge x{ 1y trude tién cho d&n khi né tra vé
mébt bi€u thic. Sau d6, 1énh goi d& quy ndm bén phai duge phan gidi
thanh mét bidu thic. Phép cong x4y ra sau khi ¢4 hai 1énh goi dé quy tra
vé cédc bidu thie.

Cac ham chuyén theo tham chida

Céac ham chuyén theo tham chigu nhén cdc badn sao c¢ha céc gig tri khi
ching duge goi trir phi ban ghi d& hanh vi méc dinh bing c4ch stf dung
goi y NOCOPY. Ggi ¥ NOCOPY chi lam viée véi cdc ham nhét dinh d4p
ung tidu chuén gi6i han, Nhitng ham nay tr3 vé& médt bién ddu ra don sau
khi hoan thanh. Ching ¢6 thé thuc thi cédc thao tdc bén ngoai nhu cée
cdu 1énh SQL. Vao thdi gian chay, ching ¢6 thé trd vé nhimg gi4 tri méi
cho nhitng tham s that sy trd vé cdc don vi chudng trinh goi. Néu ching
st dung goi ¥ NOCOPY va chuyén cdc tham s8, ham c6 thé thay d8i bét
ky gid tri duge tré vao bdi tham chidu. C4c thao tdc bén ngoai c6 thé 1a
cdc hoat djng doc va ghi vat 1y sang hé diéu hanh ho#c nhitng cu lénh
SQL trén cg 56 dir liéu. Xem lai bang 6.1 d€ tham khdo ham chuyén theo
tham chiéu,

Ban st dung céc ham chuyén theo tham chiéu khi ban muén thuc
hién mét thao tée, tra vé mot gid tri tit ham va sau d6 thay d8i mot hoic
nhiéu tham s& that sy. Nhimg ham nay chi ¢6 thé hanh ddng bén trong
pham vi clia mdt ching han nhu hodc méi trudng khic. Msi trudng
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SQL*Plus cho ban dinh nghia cdc bi&n cfp session (con duge goi 14 cde
bién lién két) ma ban cé thé sit dung khi ban goi nhiing loai ham nay.
Ban khéng thé chuyén cdc trie kidn (nhu cc ngay thédng, s6 hodc chudi)
ho#c nhimg bidu thitc (nhu céc gi4 tri trd v& ham) vao mot tham s& dugce
dinh nghia 1a ché& do OUT hoic IN OUT.

Céc ham chuyén theo tham chiéu PL/SQL duge dinh nghia béi sdu
quy tdc sau day:

T6i thi€u mot tham sé hinh thitc phai duge dinh nghia la mot bién
read-only hodc read-write bang cach s dung ché dd QUT hoac IN
OUT.

T4&t ca tham sd hinh thuc 1a cac bién duge dinh pham vi cyc bd ma
ban cé thé thay ddi trong cdc thao tac bé&n trong ham.

B4t ky tham s6 hinh thiic ¢é thé sif dung bét ky kidu dir liéu SQL
hodc PL/SQL hgp |&. Chl cdc ham ¢6 cdc danh sach tham sd su
dung cac kiu dir lidu SQL mdi c6 thé lam viéc trong nhiing c4u 1énh
SQL.

B4t ky tham s& hinh thiic ché do IN c6 thé ¢é mdt gia tri ban déu
mac dinh.

Bi&n trd vé hinh thic ¢é thé sir dung bat ky kiéu dir liéu SQL hodc
PL/SQL hgp 18, nhung cac bang tra vé pipelined phai dugc st dung
trong cac cau Iénh SQL. Ban khéng thé truy cap cac k&t qua bang
pipelined trong mot pham vi PL/SQL. khac.

B4t ky viéc gan (cast) cursor tham chigu hé thdng tif mdt query SQL
vao mét ham khéng thé ghi duge va do dé phai duge chuyén qua
mdt tham s8 ché dd IN.

Ham chuyén theo tham chigu sau ddy minh hoa viéc trd vé mét gia tri
trong khi thay d6i bién dau vao:

This is found in create_counting1.sql on the publisher's web site.

CREATE OR REPLACE FUNCTION counting
{ number_in IN QUT NUMBER } RETURN VARCHAR2 (S

-- Declare a coliection control variable and collection variable.
TYPE numbers IS TABLE OF VARCHAR2(5);

ordinal NUMBERS := numbers('One’,' Twa',' Three’,'Four’,'Five');
-- Define default return value.

retval VARCHAR2(9) := 'Not Found’;

BEGIN

-- Replace a null value to ensure increment.
IF number_in IS NULL THEN
number_in := 1;
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END IF;
-- Increment actual parameter when within range.
IF number_in < 4 THEN
retval := ordinal(number_in);
number_in := number_in + 1;

ELSE
retval .= ordinal(number_in);
END IF;
RETURN retval;

END;

/

Ham béo ddm gid tri index number_in khéng réng va khong vugt qué
4. Gid tri index doc mgt s6 thit tu tit tip hop béng x&p 18ng. Ban cé thé
test ham bing khéi n#c danh sau day:

-- This is found in create_counting1.sql on the publisher's web site.

DECLARE

counter NUMBER := 1;
BEGIN

FOR i IN 1..5 LOOP

dbms_output.put(‘Counter [ ! | counter | | '}');
dbms_output.put_line('[" I | counting(counter) | 1 ']');
END LOOP;
END;
/

Bién counter luén duge in truée khi goi ham. Pidu nay c6 nghia ban
thdy gi4 tri ban déu va chudi s§ tha ty tuong hop. K&t qua 1a
Counter [1][One]
Counter [2][Two]
Counter [3][Three]
Counter [4]fFour]
Counter {4][Four]
Nhu ban ¢6 thé thdy trong két qud, tham s6 that sy ché d¢ IN OUT
chi duge téang cho dén khi gia tri 12 4. Lénh goi sau cing trong khéi nic

danh tdi sit dung gi4 tri index khéng thay d8i trudc bdi vi ham chi téng
cdc gid tri nhd hon bén.
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Mot tham s& hinh thic (ché d6 OUT) chi doc khong thé lam viéce
trong loai 1énh goi nay béi vi gui tri mdi khéng bao git duge doc. Cau
lénh IF ban d4u x4c 14p number_in sang 1 méi 14n ban goi chuong trinh
v&1 mdt tham s8 that sif rong. Céc tham s6 ch& @ OUT ludn luén 1a céc
gid tri rong luc nhap vao.

Ham d€m duoe tdi tao v6i mot tham s6 ché 4 OUT nhu sau:
-- This is found in create_counting1.sql on the publisher's web site.
CREATE OR REPLACE FUNCTION counting
{ number_out OUT NUMBER ) RETURN VARCHAR2 1S
TYPE numbers {S TABLE OF VARCHAR2(5);
ordinal NUMBERS := numbers('One’,'Two','Three’, Four’, 'Five');
retval VARCHAR2(9) := 'Not Found’;
BEGIN
-- Replace a null value to ensure increment.
IF number_out IS NULL THEN
number_out = 1;
END IF;
-- increment actual parameter when within range.
IF number_out < 4 THEN
retval := ordinal(number_out},
number_out := number_out + 1;
ELSE
retval := ordinal(number_out); -~ Never run because number_out is always null.
END 1F;
RETURN retval;
END;
/

Ham goi mdi s dyung mét tham s& ch& dp OUT. Tham s& duge doi tén
thich hgp thanh number_out. Vio thdi gian goi, gid tri number_out luén
13 mot gié tri rong. Diéu nay ¢6 nghia ching ludn duge x4c 14p lai sang
1, dugc tim thdy nhd hon 4 va duge x4c lap lai sang 2.

Khéi nic danh quen thujge nay cho ban test ham mdi:

DECLARE

counter NUMBER = 1;
BEGIN

FOR i IN 1..5 LOOP
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dbms_output.put({'Counter [' | | counter | | ']');
dbms_output.put_line('(’ § | counting{counter) 11 ']");

END LOOP; .
END;
/

Lic déu counter 12 1 va luén duge trd vé 12 2, nghia 12 ban ¢6 dugc két
qua sau day:

Counter [1][One]
Counter [2][One]
Counter [2][One]
Counter [2][One]
Counter [2]{One]

Muc nay da dé cap cdch ban dinh nghia v st dung mét ham chuyén
theo tham chi&u. Ban nén nhén ra riing ¢6 hai loai tham s& chuyén theo
tham chigu. Mét loai c6 mot gia tri khi di vao va thoat: cdc bién ché dé
IN OUT. Loai kia ludn ¢6 mét gia tri rong lic di vao va ludn nén c6 mot
gid tri lde thoat: cae tham sé ché 49 OUT.

Céc thi tyc

Cdc thi tuc (procedure) khong thé 1a nhitng to4n hang phai hosc duge
gol tit nhitng cau 1énh SQL. Ching hé trg viée sit dung cdc tham sé hinh
thite ché d6 IN, OUT va IN QUT.

Nhu cdc ham, cde thi tuc cling c6 thé chda cdc khéi dinh danh x&p
16ng. Céc khdi dinh danh x&p ldng 1a c4c ham cuc bd ma ban dinh nghia
trong khéi khai bdo. Tuong tu ban x&p 16ng cac khdi nic danh trong
khéi thue thi ho#ic cde tha tuc.

Déng ma sau ddy minh hoa mét nguyén miu thi khéi dinh danh:
PROCEDURE procedure_name
[( parameter? [IN][OUT] [NOCOPY] sq/_datatype | plsqi_datatype
, parameter2 [IN][OUT] {NOCOPY] sq!_catatype | pisqi_datatype
» parameter(n+1) [INJ[OUT] [NOCOPY) sql_datatype | plsql_datatype )]
[ AUTHID DEFINER | CURRENT_USER ] IS
declaration_statements
BEGIN
execution_statements
[EXCEPTION])
exception_handling_statements
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END [procedure _name];
!

Ban c6 thé dinh nghia c4c thu tuc o6 hofic khdng ¢é cdc tham s8 hinh
thie. Cac tham s§ hinh thdc trong nhitng tha tuc c6 thé 1a cac bién
chuyén theo gid tri (pass-by-value) ho#ic chuyén theo tham chiéu (pass-
by-reference) trong cde thi tuc luu trit. C4c bién chuyén theo tham chiéu
¢6 ¢a hai ché& dd IN va OUT. Nhu khi lam viéc v6i cdc ham, ban tao no
duéi dang mét tham chidu chuyén theo gia tri khi ban khdng xéc dinh
ch& d6 tham s6 bdi vi né sif dung ché 4% IN mic dinh.

Bién dich (tao hodc thay thé) thi tuc s& gdn ngam dinh cym tir ch& 4%
IN khi khang ¢6 gi duge cung cdp. Nhu cdc ham, cdc tham s6 hinh thic
trong nhitng thi tuc cling hé trg cdc gid tri mac dinh tiy chon cho céc
tham s8 ché& d¢ IN.

Ménh dé AUTHID xéc lap md hinh quyén thuyc thi. M3c dinh 1a céc
quyén dinh nghia. Cdc quyén dinh nghia nghia 1a bat k¥ ngudi nao cé
cdc dac quyén thyc thi trén thi tuc hanh déng nhu thé ho 1a ngudi sd
hifu ciing mét schema. CURRENT_USER ghi d& quyén mic dinh va x4c
1ap quyén thue thi sang cdc quyén goi ra (invoker rights). Cdc quyén goi
ra nghia 14 ban goi cdc thii tuc dé hanh déng 1én di lidu cuc b, va né ddi
héi ban sao chép cac d8i tugng dir lidu trong bat k¥ schema tham gia.
Chuong 9 so sdnh réng hon cde quyén dinh nghia va quyén goi ra.

Nhu trong cde ham, khéi khai bdo n¥im giita cdc cum tir IS va BEGIN,
trong khi nhitng khéi khéc phan dnh c4u triic cla cdc chuong trinh khéi
nic danh. Cde tha tuc ddi héi mdt méi trudng thue thi nghia 1a ban phai
goi chiing tir SQL*Plus ho#c mét don vi chuong trinh khéc. Pon vi chdng
han nhu goi ¢é thé 1a mdt khoi PL/SQL khéc hodic mdt chuong trinh bén
ngoai st dung OCI hoic JDBC.

Céc thi tuc duge sif dung thudng xuyén nhat dé thuc thi cdc cau lénh
DML va viéc quan 1y giao tac. Ban dinh nghia cdc thi tuc d€ hanh déng
trong pham vi giac tdc hién hanh hofic m$t pham vi giao tac déc lap.
Nhu v6i cde ham, ban s dung PRAGMA AUTONOMOUS_ TRANSAC-

TION dé x4c 14p mdt tha tue sao cho né chay dudi dang mot giao téc doc
lap.

Géc thii tyc chuydn theo pid tr

Céc tha tuc chuyén theo gi4 tri nhin nhitng ban sao clia céc gid tri
khi ching duge goi. Nhitng thi tuc nay khong trd v& mét bién ddu ra nhu
mdt ham. Ching chi thue thi cdc thao tac bén ngoai, nhu céc cdu lénh
SQL cho ¢ sd dit 1iéu ho#ic cac thao tac doc hodc ghi file bén ngoai. Xem
lai bdng 6.1 d€ tham khdo tha tyc chuyén theo gi4 tri.
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Nhu duge théo luan, ban ¢6 thé dinh nghia edc thi tue chuyé&n theo
gid trj d€ chay déc 14p trong mdt pham vi giao t4c riéng biét ho#ic ban ¢é
thé chdp nhan mic dinh va chay ching trong pham vi giao tdc hién
hanh. Céc thd tuc chuyén theo gi4 tri thudng xuyén chay trong pham vi
giao tic hién hanh. Ching 3 chdc cdc cdu 1énh DML cg s dit 1iéu, nhu
cdc ciu 1énh insert cho nhiéu table.

Cdc tha tyc chuyén theo gid tri PL/SQL duge dinh nghia bing nam
quy tdc sau day:

B T4t ca tham s8 hinh thitc phai duge dinh nghia la cac bi&n write-only
b&ng cdch sl dyng ché dd IN.

W Tat c& tham s6 hinh thuc 1a céc bién duge dinh pham vi cuc bd vén
khong thé duge thay d8i trong qua trinh thyc thi bén trong thi tyc.

W B4t ky tham s& hinh thde c6 thé sif dung bat ky kidu dif lisu SQL
hodc PL/SQL hgp 18.

W Bét ky tham s8& hinh thic c6 thé cé mot gia tri ban ddu mac dinh.

® B4t ky viéc cast (gan) cursor tham chigu ha théng tir mdt query SQL
vao mdt ham khéng thé dhi duge va do dé phai duge chuyén qua
mot tham s6 ché do IN. Piéu nay bao gdm nhiing tham s& dudc
ch uyé’q dudi dang c4ac bién cursor tudng minh va céc tham sé duge
cast bang cach sl dung ham CURSOR. Nhu dugc dé cap trong
muc trude "Cac Cursor tham chi€u hé thdng” clia chuong nay, cdc
bién cursor that sy la bang tham chiu hodc handle. Nhiing handle
trd vao cdc tap hgp k&t qua dugc luu trii ndi tai vén 1& cac cau trac
chi doc.

Tha tuc add_contact trinh bay mot tha tuc chén nhiing gi4 tri vao mot
ho#c ba table. Thi tuc st dyng céc tham 8 goi dé quyét dinh cdc bang
chén dich. T4t c4 bang bén trong cda hang video sit dung cac khéa chinh
dai dién ciing véi nhimg ban sao clia cde gia tri khéa chinh lam cdc khéa
ngoai. add_contact khong chdp nhén c4c khéa chinh dai dién, nhung né
sif dung ching bén trong thi tuc. Pay 13 mét trong nhitng wu diém cia
vige dit cdc hoat dong chén lién quan vao mdt thi tue don.

Tha tuc add_contact huéng dén ban cdch sit dung mét tham chiu
chuyén theo gid tri d€ quan Iy nhiéu cau lénh DML qua mdt pham vi
giao téc:

-- This is found in create_add_contact1.sql on the publisher's web site.

CREATE OR REPLACE procedure add_contact

{ member_id NUMBER
, contact_type NUMBER
, last_name VARCHAR2
, first_name VARCHAR2

, middle_initial VARCHAR2 := NULL
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, address_type NUMBER := NULL

, Street_address VARCHAR2 = NULL
, City VARCHAR2 = NULL
, State_province VARCHARZ := NULL
, postal_code VARCHARZ := NULL
, Created_by NUMBER

, creation_date DATE := SYSDATE

, last_updated_by NUMBER

, last_update_date DATE := SYSDATE) IS
-- Declare surrogate key variables.

contact_id NUMBER:
address_id NUMBER;
street_address_id NUMBER;

-- Define autonomous function to secure any surrogate key values.

FUNCTION get_sequence_value (sequence_name VARCHAR2) RETURN NUM-
BER IS

PRAGMA AUTONOMOUS _TRANSACTION;
id_value NUMBER,;
statement VARCHAR2(2000);

BEGIN
-- Build and run dynamic SQL in a PL/SQL block.
statement := 'BEGIN' 11 CHR(10Q)

Il ' SELECT ' I | sequence_name Il “.nextval' 11 CHR(10})
11 " INTO :id_value’ [ 1 CHR(10)

bl ' FROM dual;’ t | CHR(10)

Il 'END;';

EXECUTE IMMEDIATE statement USING OUT id_value;
RETURN id_value;
END get_sequence_valug;
BEGIN
-- Set savepoint to guarantee all or nothing happens.
SAVEPOINT add_contact;
-- Assign next value from sequence and insert record.
contact_id := get_sequence_value('CONTACT_S17);
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INSERT INTO contact VALUES
( contact_id
, member_id
, contact_type
, last_name
, first_name
, middle_initial
, created_by
, creation_date
, 1ast_updated_by
, last_update_date);
-- Check hefore inserting data in ADDRESS table.

IF address_type IS NOT NULL AND
city IS NOT NULL AND
state_province 1S NOT NULL AND
postal_code 1S NOT NULL THEN

-- Assign next value from sequence and insert record.
address_id := get_sequence_value('ADDRESS_S1');
INSERT INTO address VALUES
( address_id
, contact_id
, address_type
 City
, sfate_province
, postal_code
, created_by
, creation_date
. last_updated_by
, last_update_date);
-- Check before inserting data in STREET_ADDRESS table.
IF street_address IS NOT NULL THEN
-- Assign next value from sequence and insert record.
street_address_id := get_sequence_value('STREET_ADDRESS_S1');
INSERT INTO street_address VALUES
( street_address_id
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, address_id
, Street_address
, created_by
, Creation_date
, last_updated_by
, last_update_date);
END IF;
END IF,
EXGCEPTION
WHEN others THEN
ROLLBACK TO add_contact;
RAISE_APPLICATION_ERROR(-20001,SQLERRM);
END add_contact,
/

Ban gdi dit liéu d&n thi tuc add_contact va né chén dit liéu vio mét
ho#c ba bang. T4t ¢4 tham s6 hinh thifc sit dung cdc tham s& ch& do IN.
Diéu nay c6 nghia ban khéng thé g4n bt e thd gi vao cdc bién nay bén
trong thi tuc. Day 1a mot 1y do tai sao cdc bi&n thi tuc cyc b quan 1y
khéa chinh (primary key) va khéa ngoai (forein key).

Thd tuc quén ly t4t c& khéa chinh va khéa ngoai bdo dam ching c6
sén khi dugc yéu cdu trong qud trinh thuc thi tha tue. N6 xdc lap mot
SAVEPOINT 6 ddu va roll back bit ky thanh muc giao téc néu ¢6 bat ky
16i duge dua ra. N6 dua ra mdt 18i do ngudi dung dinh nghia khi mat
ngoai 1& xuit hién. Ham déc lp khong tdc dong dén tinh toan ven giao
tdc bdi vi vigc truy van mét trinh tu trong cling mét pham vi giao téc
ho#ic mt pham vi giao téc khéc s& tang lugng mdt trinh ty. C4c trinh ty
khong bao giy duge x4c lap lai bdi mot cau 1énh ROLLBACK.

Ham get_sequence_value cue bd sit dung Native Dynamic SQL (NDS)
sao cho mét ham c6 thé truy cap cde trinh tu hd trg cdc khéa chinh. Thi
tuc nhén cédc khéa chinh méi trude khi thir bat ki ciu 1énh INSERT.

Ban c¢6 thé test tha tuc bing cdch goi né, nhu duge minh hoa trong
chuong trinh khéi n3c danh sau day:

-- This is found in create_add_contact1.sql on the publisher's web site.
DECLARE

-- Declare surrogate key variables.

member_id NUMBER;

-- Declare local function to get type.

FUNCTION get_type
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( table_name VARCHAR2
, column_name VARCHAR2
, type_name VARCHAR2} RETURN NUMBER IS
retval NUMBER,;

BEGIN
SELECT common_iookup_id
INTO retval
FROM common_lookup
WHERE common_lookup_table = table_name
AND common_lookup_column = column_name
AND common_lookup_type = type_name;
RETURN  retval;

END get_type;

-- Defineg autonomous function o secure surrogate key values.
FUNCTION get_member_id RETURN NUMBER IS
PRAGMA AUTONOMOUS_TRANSACTION;
id_value NUMBER;
" BEGIN
SELECT member_s1.nextval INTO id_value FROM dual;
RETURN id_value;
END;
BEGIN
-- Set savepoint to guarantee all or nothing happens.
SAVEPOINT add_member;
-- Declare surrogate key variablas.
member_jd := get_member_id;
INSERT INTO member VALUES

{ member_id

(SELECT  common_lookup_id

FROM common_lookup

WHERE  common_lookup_table = '"MEMBER'

AND common_lookup_column = 'MEMBER_TYPE'
AND common_lookup_type = 'GROUP')

, '4563-98-71'

, '5565-6363-1212-4343'
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ASELECT common_lookup_id

FROM common_lookup

WHERE common_lookup_table = 'MEMBER’

AND common_lookup_column = 'CREDIT_CARD_TYPE'

AND common_lookup_type = 'VISA_CARD')

3

, SYSDATE

, 3

, SYSDATE);

-- Call procedure to insert records in related tables.

add_contact( member_id => member_id
, contact_type => get_type(’CONTACT',"CONTACT_TYPE','CUSTOMER")
, last_name => 'Rodriguez'
, first_name => 'Alex’ :
, address_type => get_type('ADDRESS','ADDRESS_TYPE','HOME’)
, street_address =» 'East 161st Street'
, City => 'Bronx'
, state_province => 'NY'
, postal_code => '10451’
, created_by => 3
, last_updated_by => 3);

EXCEPTION

WHEN others THEN
ROLLBACK TO add_member;
RAISE_APPLICATION_ERROR(-20002,SQLERRM);

END;
/
Khéi nic danh chén mét hang vao bdng member va sau d6 goi thi tuc

dé chen dit lidu vao cac bang contact, address, street_address. Lénh goi
thii tuc s dung ky hidu dinh danh goi tha tuc add_contact.

Céc thi tuc chuyén theo gid tri cho ban thyc hién céc téc vu trong cd
s& dif ligu hoftc cdc ngudn tai nguyén bén ngoai. Ching ciing cho ban
quén ]y cdc khéa chinh va khéa ngoai trong pham vi chuong trinh.
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C4c thi tyc chuy@n thee gid tr|

Céc thi tuc chuyén theo tham chiéu nhan nhitng tham chidu d4n sang
cde bién khi ching duge goi. Cde thi tuc khéng trd vé cdc bién déu ra.
Loai thi tuc nay cé th& thay ddi nhitng gid tri cia cdc tham sd thit su.
Ching trd nhitng tham chigu tham s6 thit sy cla ching sau khi hoan
thanh tré vé chudng trinh goi. Ching ciing ¢6 thé thue thi cdc thao téc
bén ngoai, nhu cdc cau 1énh SQL cho co 56 dif lidu. Xem lai béng 6.1 48
tham khdo mét tha tuc chuyén theo tham chiéu.

Nhu duge thio luan, ban c¢6 thé dinh nghia cdc thd tuc chuyén theo
tham chi&u d€ chay ddc l4p. Sau d6, chiing thuc thi trong mét pham vi
giao t4c riéng biét. Ban ciing ¢6 thé chdp nhén mic dinh va chay ching
trong pham vi giao tdc hién hanh. Chang t8 chic cdc c4u 1énh DML cg
sd di lidu d€ di chuyén dir lidu gitta chuong trinh va cd s dit liéu hose
ching géi dit liéu dén céc don vi chuong trinh bén ngoai.

Céc thd tuc chuydn theo tham chiéu PL/SQL duge dinh nghia bing
nim quy téc sau day:

m T&i thi€u mot tham s6 hinh thic phai duge dinh nghla 12 m6t bién
read-only ho#c read-write b&ng céach Ian lugt sit dyng ché& d6 OUT
hodc IN OUT.

W Tat ca tham s& hinh thic 14 cac bi€n duge dinh pham vi cyc bd ma
ban cé thé thay ddi trong cac hoat déng bén trong thi1 tyc.

B B4t ky tham s& hinh thidc c6 thé sir dung bét ky kidu dif liéu SQL
hodc PL/SQL hgp 18.

B B&t ky tham s hinh thic ché dd IN c6 thé c6 mdt gia tri ban dau
mac dinh.

™M Bat ky viéc cast {gan) cursor tham chiéu hé théng tir mét query SQL
vao mét th( tuc khdng thé ghi duge va do dé phai duge chuyén qua
mdt tham sd ché ad IN.

Céc chuong trinh chuyén theo gi4 tri cho ban @4t cde diy gdém nhiéu
céu 1énh DML vao mdt giao t4c va pham vi chuong trinh. Ban ¢6 thé
chia sé cac gia tri nhu cdc khéa chinh va khéa ngoai bén trong hop den
(black box) khi ban si dung chiing. Nhu duge ghi chid trong muc truée,
tha tuc add_contact trinh bay cach ban thye thi mdt tap hgp cic cdu
lenh INSERT cé diéu kién.

P6i khi ban mudn xiy dyng cdc don vi chudng trinh nhd hon ¢é thé
t4i s dung. Vi du, mdi ciu 1énh insert c6 thé duge dat vao thi tuc luu tri
riéng clia né. Ban hoan thanh diéu d6 biing cdch thuc thi cde thd tuc
chuyén theo tham chi&u. Nhitng thd tuc méi ndy md rong cdc danh sdch
tham s6 bang céch sif dung cdc tham s8 khéa chinh va khéa ngoai. Sy
thay d6i danh sdch tham s& lam cho nhitng thi tuc c6 thé trao ddi cac
gia tri giffa nhitng chuong trinh.
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Vi du t4i thuc thi gidi phdp muyc chuyén theo gi4 tri (pass-by-value)}
trude dudi dang mét t4p hop thi tuc chuyén theo tham chigu. Bugc ddu
tién loai bé ham get_sequence_value cyuc bd va tao né dudi dang mot
ham déc 18p trong co s& di liéu, nhu duge minh hoa:

-- This is found in create_add_confact2.sql on the publisher's web site.
CREATE OR REPLACE FUNCTION get_sequence_value
(sequence_name VARCHAR2) RETURN NUMBER IS
PRAGMA AUTONOMOUS_TRANSACTION;
id_value NUMBER;
statement VARCHAR2(2000),
BEGIN
-- Build dynamic SQL statement as anonymous block PL/SQL unit.
statement := 'BEGIN' | 1 CHR(10)

11 ' SELECT ' ! | sequence_name [ 1 .nextval’ | | CHR{10})
[1 " INTO :id_value' i 1 CHR{10)

[1 ' FROM dual;' 11 CHR(10)

Il 'END;"

-- Execute dynamic SQL statement.
EXECUTE IMMEDIATE statement USING OUT id_value;
RETURN id_value;

END get_sequence_value;

/

Phién ban cda ham nay s dung SQL d§ng riéng (NDS) dé co s dit
lidu va chay cdu Iénh SELECT v6n nhin duge gi4 tri ddy. Chuong 11 dé
cdp dén NDS.

Sau khi xay dung ham djc 14p, ban cin xdy dung mét tha tuc d€ thém
m{t hang vao bang contact. Thi tuc add_contact mdi chi thém mét hang
vao bang contact. N6 cling ¢6 mot danh sdch tham s6 hinh thic khéc.
Khéa chinh cho bang duge tra vé dudi dang mot bién ch& d6 OUT (write-
only) v6n cho ban t4i s dung khéa chinh lam mot khéa ngoai, day 1a
nhitng gi ma ban s& 1Am trong mdt thi tuc tiép theo. Ban cling nén chd
¥ ring khéa ngoai member_id dugc chuyén du6i dang mdt gid tri.

Inlining cdc 1&€nh goi thudng trinh con

Inlining 1a m&t hanh vi ca trinh bién dich, sao chép mdt thudng trinh con
bén ngoai vao mét chuang trinh khac. Diéu nay duge thyc hién dé tranh
hao phf 14 thudng xuyén goi mét thudng trinh con bén ngoai. Trong khi
quyét dinh cho trinh bién dich ludn 1A mot ty chon, ban cd thé chl dinh khi
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nao ban mudn dé nghi mét Iénh goi bén ngoai duge sao chép inline.

Ban chi dinh mét 1&nh goi thudng trinh con dé inlining bAng cach sl dung
nguyén méu sau day: .

PRAGMA INLINE( subroutine_name, 'YES'I'NO')

Cudi cung trinh bién dich quyét dinh ¢é inline thudng trinh con hay khang
bdi vi cae chllénh tién bién dich chila nhiing ggi y. Cé nhiing y&u t8 khac
lam cho vigc inlining mdt s thudng trinh con khéng thé mong mudn duge.
Pragma nay anh hudng dén bt ky Iénh goi d&€n ham hoic thd tyc khi né
ddng trudce iénh goi. N6 cng tac ddng d€n moi Iénh goi d&n cac céu 1&énh
CASE, CONTINUE-WHEN, EXECUTE IMMEDIATE, EXIT-WHEN, LOOP
va RETURN.

Hanh vi cda ggi ¥ tién bién dich PRAGMA INLINE thay d8i phy thudc vao
xac 1ap clia bién sesson PLSQL_OPTIMIZE_LEVEL. Cac thudng trinh con
dugc inline khi PLSQL_OPTIMIZE_LEVEL dugc xac lap sang 2 va chi
duge cho mgt quyén uu tién cao khi duge xdc 14p sang 3. Néu
PLSQL_OPTIMIZE_LEVEL dugc xac 1ap sang 1, cac chuong trinh con chi
dugc inline khi tfinh bién dich xem né 14 cén thiét.

Sau day la thid tue add_contact chuyén theo tham chiéu:
-- This is found in create_add_contact2.sql on the publisher's web site.
CREATE OR REPLACE procedure add_contact

( contact_id OUT NUMBER -- Primary key after insert.

, member_id IN  NUMBER -- Foreign key preceding insert.
, contact_type IN NUMBER

, last_name IN  VARCHAR2

, first_name IN  VARCHARZ

, middle_initial IN  VARCHAR2 := NULL

, created_by IN  NUMBER

, creation_date IN  DATE := SYSDATE

, last_updated_by IN  NUMBER

, last_update_date IN  DATE := SYSDATE) IS

BEGIN
-- Set savepoint so that all or nothing happens.
SAVEPOINT add_contact;
-- Suggest inlining the get_sequence_value function.
PRAGMA INLINE(get_sequence_value,'YES');
-- Assign next value from sequence and insert record.
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contact_id := get_sequence_value('CONTACT_S51");
INSERT INTO contact VALUES
( contact_id
, member_id
, contact_type
, last_name
, first_name
, middle_initial
, created_by
, treation_date
, last_updated_ty
, last_update_date);

EXCEPTION
WHEN others THEN
ROLLBACK TO add_contact,
RAISE_APPLICATION_ERROR(-20001,SQLERRM);
END add_contact;
/

Thi tuc add_contact cung cdp mét goi ¥ PRAGMA INLINE d€ goi y
réng trinh bién dich inline ham get_sequence_value. Pay 1a didu ma
ban nén xem xét khi cdc don vi chugng trinh goi nhitng thuéng trinh con
luu trit khdc. N6 khong duge dua vao cde vi du ti€p theo, nhung cé thé
ban dua nd vao méa sén xuét.

Tha tuc ti€p theo diéu khién viéc insert vao cdc bang address va
street_address. N6 dinh nghia gi4 tri khéa ngoai 14 mét bién ché do IN
(read-only). Tuong ty nhu tha tuc add_contact da dinh nghia khéa ngoai
number_id.

Thu tuc add_address 1a

-- This is found in create_add_contaciZ.sql on the publisher's web site.
CREATE OR REPLACE procedure add_address

{ address_id OUT NUMBER — Primary key after insert.

, contact_Id IN NUMBER — Foreign key preceding insert.
, address_type IN NUMBER := NULL

, Street_address IN VARCHAR2 := NULL

, City IN VARCHARZ := NULL

, state_province IN VARCHAR2 := NULL



266 Chuong 6: Cac ham va thi tyc

, postal_code IN VARCHAR2 := NULL

, created_by iN NUMBER

. Creation_date IN DATE .= SYSDATE

, last_updated_by IN NUMBER

, last_update_date IN DATE .= SYSDATE) IS

-- Declare surrogate key variables.
street_address_id NUMBER,;
BEGIN
-- Set savepoint so all or nothing happens.
SAVEPOINT add_address;
-- Check data is present for insert to ADDRESS table.

IF address_type IS NOT NULL AND
city IS NOT NULL AND
state_province 1S NOT NULL AND
postal_code IS NOT NULL THEN

-- Assign next value from sequence and insert record.
address_id := get_sequence_value{'ADDRESS_S51'):
INSERT INTO address VALUES
( address_id
, contact_id
, address_type
, City
, State_province
, postal_code
, Created_by
, creation_date
. last_updated_by
, last_update_date);
-- Check data is present for insert to ADDRESS table.
IF street_address 1S NOT NULL THEN
-- Assign next value from sequence and insert record.
street_address_id := get_sequence_value{'STREET_ADDRESS_S1');
INSERT INTO street_address VALUES
{ street_address_id
, dddress_id
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, Street_address
, Created_by
, creation_date
, last_updated_by
, last_update_date),
END iF;
END IF;
EXCEPTION
WHEN others THEN
ROLLBACK TO add_address;
RAISE_APPLICATION_ERROR({-20001,SQGLERRM);
END add_address;
/
Sau khi tao ham dgc 14p va hai tha tue, ban viét lai khéi nic danh dé

thyc hién c4c lénh goi doc 14p dén c4c tha tuc add_contact va add_address.
Kh4i nic danh nhu sau:

-- This is found in create_add_contact2.sql on the publisher's web site.
DECLARE

-- Declare surrogate key variables.

member_id NUMBER,;

contact_id NUMBER,;

address_id NUMBER;

-- Declare local function to get type.

FUNCTION get_type

( table_name VARCHAR2

, column_name VARCHAR2

, type_name VARCHAR2) RETURN NUMBER IS
retval NUMBER,;

BEGIN
SELECT common_lookup_id
INTO retval
FROM common_lookup
WHERE common_lookup_table = table_name

AND common_lookup_column = column_name
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AND common_lookup_type = type_name:;
RETURN retval,
END get_type;

-- Define autonomous function to secure surrogate key values.
FUNGCTION get_member_id RETURN NUMBER IS
PRAGMA AUTONOMOUS_TRANSACTION;
id_value NUMBER;
BEGIN
SELECT member_s1.nextval INTO id_vafue FROM duai;
RETURN id_value;
END;
BEGIN
-- Declare surrogate key variables.
member_id := get_member_id;
INSERT INTO member VALUES

{ member_id

{SELECT common_iookup_id

FROM commaon_lookup

WHERE common_lookup_table = '"MEMBER'

AND common_lookup_column = 'MEMBER_TYPE'
AND common_lookup_type = 'GROUP’)

, '4563-98-71'

, '5555-6363-1212-4343'
(SELECT commeon_lookup_id

FROM common_lookup

WHERE common_Jlookup_table = 'MEMBER'

AND common_lookup_column = ‘CREDIT_CARD_TYPE’
AND common_lookup_type = ‘VISA_CARD')

, 3

, SYSDATE

.3

. SYSDATE);

-- Gall procedure to insert records in related tables.
add_contact( member_id => member_id
, contact_id => contact_id — This is an OUT mode variable.
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) contact_type
get_type('CONTACT','CONTACT_TYPE','CUSTOMER")

, last_name => 'Rodriguez’
, first_name => 'Alex’
, created_by => 3
, last_updated_by => 3);
-- Call procedure to insert records in related tables.
add_address{ address_id => address_id
, contact_id => contagt_id — This is an OUT mode variable.
.address_type => get_type('ADDRESS','ADDRESS_TYPE','"HOME')
, street_address => 'East 161st Street’
, city => 'Bronx’
, state_province => ‘NY'
, postal_code => '10451
, created_by => 3
, last_updated_by => 3);
END;
!
Lénh goi dén add_contact tri v& mét gid tri cho ¢ft khéa chinh. Lénh
goi ti€p theo dé&n tha tuc add_address st dung gia tri d6 lam mét gid tri
khéa ngoai. Cho dit ban thye thi mét thi tuc chuyén theo gis tri hodic

chuyén theo tham chi&u déu tuy thude vao nhiéu yéu t8. Lya chon thudng
1a giffa kha nang t4i s dung va khd ning quan ly.

C#c don vi nhé hon nhu céc thi tuc chuyén theo tham chi&u 6 thé téi
st dung nhiéu hon, nhung ching khé quin 1§ hon. Chiing ¢6 thé tén tai
cho moi table ho#c view trong ing dung. Cdc don vi 16n, nhu nhiing thi
tuc chuyén theo gi4 tri cho ban quan Iy cdc tién trinh phiic tap trong mét
hop den {(black box). Ching ¢é khuynh huéng thyc thi nhitng gi d6i khi
dude goi 12 céc don vi dong lam vide (workflow unit). Cée thu tuc chuyén
theo gid tri thudng tip trung vao tién trinh hon so véi cdc wrapper tap
trung vao dif liéu va duy tri it tén kém hon. Tuy nhién, ban nén chd y
riing cdc thi tue chuyén theo tham chigu Iy tuéng cho vige hd trg cdc ing
dung trén web khéng trang thai.

Quy tdc chung t6t nh&t e6 18 1a t4t-cd tha tuc nén tip trung vao cée
hoat ddng xoay quanh tién trinh. Sau d6, ban chon thudng trinh con néo
thich hgp t6t nhat cho tdc vu cia ban trén co sd ngoai 1é.
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Bay gid ban d& xem bon loai thudng trinh con duge hd trg trong PL/
SQL. Cdc vi du da duge trinh bay nhdm huéng din cach st dung méi loai

thudng trinh con. Bay gi® thach thite la lam th& nio ban thiét ké cdc dng
dung.

Tém tit

—— e —

Bdy gi¢ ban d4 c6 mjt kién thic vé pham vi giao tdc (transaction
scope) va cdch thye thi cdc ham va thd tuc. Didu nay bao gdm ddnh gis
khi nao chon mét ham so véi mét thi tuc va nguge lai.
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CHVONG 7
CAc 1Ap hop

6 ba loai t4p hop trong ho sdn phdm Oracle Database 11g.

Chiing 1a céc kidu dif liéu varray, nested table va associative

array (méng két hop). Céc t4p hgp 1a nhitng cau tric manh bdi
vi chiing cho phép phét trién nhitng chuong trinh quan 1y cic tap hgp di
liéu i6n trong bd nhé.

Ban c6 thé x4y dung céc tdp hop cta bat ky kidu dur liéu SQL ho#c PL/
SQL. Céc tip hop cla cédc kidu dir lidu SQL lam viéc trong cdc méi
trudng SQL va PL/SQL nhung céc tép hgp cla céc kiéu dif liéu PL/SQL
thi khéng. Ching chi lam viée trong PL/SQL.

Chuong nay gidi thich cdch dinh nghia va lam viéc véi cdc tidp hop
trong PL/SQL. Chuong cling dé cip dén viée sif dung cdc t4p hop lam céc
cdt ¢ 88 dir ligu. Chuong nay bao gém nhitng chd diém sau day:

B Cac loai tap hgp

m Varray

B Nested table
B Associative array
W Cac toan tl tap hgp
B Collection API

Cdc tap hgp (collection) 12 nhitng cdu tric 14p trinh chia céc tép hgp
nhitng thd tuong tu. Cac tap hop roi vao hai hang muc: array (mang) va
list (danh sdch). Cdc méang thudng ¢6 mdt kich ¢& vat 1y duge cdp phat
khi ban dinh nghia chung, trong khi c4c danh sdch khong c6 gidi han
viit 1y duge dp dit. Hién nhién, bd nhé ¢6 sdn d€ xi Iy trong SGA ddi héi
kich c& t61 da cia mdt s6 danh sdch rat 16n.
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Nhitng danh sdch nay thudng duge tao index bing mét loat cac s§
trinh tu bit dau v6i 0 hoic 1 va ting mdi 14n mot gid tri. SI dung cac gid
tri index s§ trinh tyf bdo ddm ban c6 thé st dung index d€ truyén ngang
qua mdt danh sdch hoan chinh biing cédch ting hode gidm méi 14n méot
gid tri trong mdt vong lip. Hole, cdc danh sdch cé thé duge tao index
bing céc s6 khong trinh tif hodc céc chudi duy nhat. Cdc danh sdch duge
goi 1a cdc associative array (méng ké&t hgp) khi chiing ¢6 th& duge tao
index bing cdc s6 khong trinh ty hodic cdc chudi duy nhét.

Hinh 7.1 minh hga m{t tdp hgp cdc chudi dudi dang mot cady dao
ngugc tugng trung cho mot tdp hgp mot chiéu. N6 sit dung mot index
duge d4nh s trinh ty va lam viée véi bat ki kiéu dit lidu SQL hoac kiéu
vo hudng PL/SQL hodc kiéu d0i tugng do ngudi dung dinh nghia. Pidu
kién vé cdc kiéu dit lisu PL/SQL l1a chiing cé thé duge s& dung trong ngit
canh caa cdc khéi PL/SQL,

Céc gid tri index trd thanh dinh danh (identifier) dé truy cap céc
phén tk riéng 18 bén trong mot bién tap hop. Nhu duge théo luan trong
chuong 3, cdc tén bién la nhitng dinh danh va bao gbm cdc tén bién bao
gdm nhitng gi4 tri index.

Ban c6 thé€ tao cde tap hop gid da chiéu khi ban sif dyng mét loai d6i
tugng SQL do ngudi dung dinh nghia lAm phén t ¢ sd cla mét tap hop.
Tuy nhién, cde loai d6i tugng do ngudi dung dinh nghia doi hoi cac
phuong thdc tao (constructor) dic biét va cdc phuong thifc truy cép static
va instance. Chuong 14 dé cdp dén cdc loai ddi tugng va trinh bay cich
x4y dung céc tap hgp cla cdc loai d6i tugng.

Céc tdp hgp da chiéu khong duge hd trg dudi dang cac kidu dix lidu
SQL. Tuy nhién, ban ¢6 thé xay dung céc tdp hgp da chiéu dudi dang céc
kidu dir ligu PL/SQL. Céc phan t& t4p hop da chiu la cde cdu tric
record. Ban c¢6 thé truy cdp nhifng c&u tric record bén trong PL/SQL,
hogc ban ¢6 thé x4y dung céc ham pipelined d€ truy cip ndi dung cda
chiing trong SQL. Chuong 6 minh hoa cdch s dung cdc ham pipelined
chuy&n déi cdc tap hop da chidu thanh c4c bing gop (aggregate table) dé
st dung trong nhitng c4u lénh SQL.

Trong khi hinh 7.2 minh hoa cdc phan t record duéi dang céc kiéu
dit liéu SQL, ban ciing ¢6 thé sif dung cdc kifu dif lidu PL/SQL. C4c loai
record PL/SQL ciing ¢6 thé 1a nhiing t4p hgp cia céc loai record PL/SQL
khde. Ci phdp khi ban x&p 16ng cdc tip hgp tré nén phic tap hon. Ban
nén xem xét tai sao ban doi hdi c4c tap hgp x&p long va so sdnn nhimng
chién luge khdc tru6e khi chdp nhén ching 1am gidi phép ca ban.
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var_name
Tép hgp SQL
var_name({index) var_name({index) var_name(index)
Kéu df liéu SQL Kéu di liéu SaL Kéu @ li¢u SaL

Hinh 7.1 Mot sa a8 cdy ddo nguge cia mot Wp hep kidu dif ligu SQL mat chidy

Ban cling c6 thé tao cdc mang nhiéu chiéu duge goi 1a cdc tap hop da
clp. Ban lam diéu nay bing cdch dua vao cdc tdp hgp dusi dang cdc
phén t bén trong nhitng tap hgp.

Céac phén duge t8 chic d€ dya vao nhitng khai nidm khi ban lam viéc

qua chuong. Néu ban mudn nhdy vé phia truée, hiy xem qua cac phan
truée d6 d€ dé& dang ném viing ndi dung ti&p theo.

var_name
Tap hgp PLISQL
var_name{index) var_name(index) var_name(index)
Loat d(t ligu Logl dll ligu Loal dif lidu
PL/SQL B PL/SQL ] PL/SQL
— firat_name — first_name — first_name
Loal d( ligu Lol d(f ligu Loal d0 liéu
SQGL SQL saL
= last_name — . last_name — last_name
Loal di? ligu Loai d@ lféu Loal di¥ liéu
SqaL SQL sSaL

Hinh 7.2 Mgt sd a8 cay ddo nguge cla mot tp hgp loal record PL/SQL da chifu
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Cac loai tap hgp

Cac tap hop VARRAY va NESTED TABLE c6 thé duge dinh nghia 1
cédce kidu dir lidu SQL va PL/SQL. La cdc kidu dit liéu SQL, ching 1a céc
mang mét chiéu gdm nhiing gid tri vo6 huéng hoic loai déi tugng. Chung
cling dinh nghia cdc kiéu dir liéu cdt do ngudi dung xdc dinh. Céc kidu dir
liéu VARRAY va NESTED TABLE 14 nhimg c4u tric duge tao index béi
cdc s8 nguyén trinh ty (sit dung cdc s8 nguyén dua vao 1). Cée cdu tric
dugc tao index theo trinh ty khéng cho phép cac khodng hé trong nhitng
gid tri index va con dudgc goi 13 edc cdu trie duge t4p hgp day dic. Trong
khi VARRAY c¢6 mét 86 phén tif ¢& dinh khi duge dinh nghia, NESTED
TABLE thi khéng.

Ming ké&t hgp (associative array), truée dé duge goi 14 mdt bang (table)
PL/SQL, chi 1a mot kiéu dit lidu PL/SQL. Céc kiu dir liéu associative
array chi duge tham chigu trong mét pham vi PL/SQL. Ching thuéng
dugc dinh nghia trong cdc théng s6 PL/SQL khi ching s& dugc s& dung
bén ngoai tif m§t chuong trinh n&c danh hodc chuong trinh khéi dinh
danh. Céc kiéu dit ligu associative array hd trg cic index sé va index
chudi. C4c index s cho cde méng két hgp khong cin theo trinh tu va 1a
nhitg ciu trac khong trinh ty. Nhitng cfu tric khong trinh ty ¢6 thé ¢
nhiing khoang hé trong cde diy index va duge goi 14 nhifng cau tric duge
tap hop thua. Cdec mang két hgp duge dinh kich ¢& dong va nhu kidu da
liéu NESTED TABLE, khong ¢6 kich ¢& ¢ dinh.

T4t ¢4 ba loai truy cdp Oracle Collection API, nhung mbi loai s dung
mét tdp hgp phuong thic khdc nhau. Nhitng thay d6i gidn day d6i véi
OCI8 cho phép né hd trg bién vo hudng, cdc mang bi&n vé hudng va bién
cursor tham chiéu che nhitng ngdn ngit bén ngoai nhu C, C++, C#, Java
va PHP. C4c kiéu dit lidu VARRAY va NESTED TABLE ddi héi ban st
dung 16p OCI-Collection d& truy cdp chiing bén ngoai ti mdi trudng
SQL*Plus. OCI8 ciing ¢6 mdt ham méi hé trg viée chuyén theo tham
chiéu mdt table PL/SQL.

Bédng 7.1 so sénh céc loai t4p hgp. Ban nén chd ¥ réng trong khi kich
¢d thi dgng, cdc viing by nhé SGA va PGA bi rang budc bdi cdc tham sd
khdéi tao co s¢ dif lidu. Khi 1am viéc véi nhiing loai t4p hgp nay, ban dat
dugc théng lugng d4ng ké mién 1 ban khéng 1am can kit cdc ngudn tai
nguyén bd nhé.

Quyét dinh chon loai t4p hgp ddp Ung tét nhéat nhu cdu lap trinh 1a
diéu quan trong. Ban nén cfn thin xem xét nhing wu diém va khuyét
diém ctia mdi loai tap hgp. Sau day 1a mét huéng dén chung vé viée chon
tap hgp thich hgp:

B Sirdyng mét varray khi kich ¢@ vat Iy cla tap hgp thi tinh va tap hop
c6 thé dugc st dung trong céc table. Céc varray I3 thd gén gisng
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nhét véi cac mang (array) trong nhitng ngdn ngii lap trinh, ching
han nhu Java, C, C++ hoéc C#.

S dung nested table (bang x&p 18ng) khi kich c& vat Iy khong dugc
bi€t do nhiing thay déi run-time va khi ki€u c6 th& dugc sl dung
trong cac table. Céc nested tables gidng nhu cac list va bag trong
nhitng ngdn ngi lap trinh khéac.

Sl dyung cac mang két hgp (associative array) khi kich ¢g vat Iy
khéng dugc biét do nhiing thay ddi run-time va khi kiéu s& khong
dugc sl dyng trong cac table. Cac mang két hgp Iy tudng cho nhiing
gidi phap lap trinh chuyén, chding han nhu sit dyng cac anh xa (map)
va tap hgp (set).

Béng 7.1 So sdah loai tdp hyp

Loai tap Mé ta Chi s8 duéi Kich ¢&

hgp

(subseript)

Associative Associative array 12 tén duge gi6i Cécsénguyén Déng (dy-
array (index- thiéu trong Oracle 10g cho mdt cdu trinh tu hodc namic)

by-table)

tric quen thuge. C6 18 ban da bi€t khéng trinh
diy 14 cdc index-by-tables trong ty hodc cdc
Oracle 8 d&n Oracle 9i va c61812 chudi duy
cdc table PL/SQL trong Oracle 7. nhét

Chiing da bién d8i vé phia trude

trong Oracle 11g va xttng dang c6

mot tén mdi. Ching vén 1a cédc

méang duge tap hgp thua, nghia la

viéc ddnh s§ khéng cén phéi theo

trinh tu, chi duy nh4t. Bay gio

ching hd trg céc subscript (chi s8

du6i) v6n 1a nhig s8 nguyén ho#ic

chudi duy nhét. Sy thay déi nay di

chuyén mgt cfu tric quen thuje

va manh ma tif mét gid méng ho#ic

danh sdch méng duge tdp hop thua

sang mdt kidu dir lidu ngén ngi

l4p trinh ¢6 ¢du tric chudn duge

goi la céc list hodc map.

NESTED NESTED TABLE da duge gidi CAcsdnguyén Pong
TABLE  thiéu trong Oracle 8. Ban ddu trinh ty

ching dugc dinh nghia 12 cAc méng
duge tap hop day diac nhung 6 thé
duge tdp hgp thua khi cée record
bi x6a. Ching ¢6 thé dude luu trir
trong cac table thudng truc va duge
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Varray

truy cédp bdi SQL. Chang cling ¢6
thé dugc mé rong dong va hanh
dong gidng nhidu nhu cic bag va
tadp hgp lap trinh truyén théng
hon 13 cac mang. Mot hé qud khac
la 16p ArrayList dugc giéi thiéu
trong Java 5. Chiing ¢6 thé chita
mot bién v hudng hoic loai doi
tugng do ngudi ding dinh nghia
khi ching duge sit dung lam céc
kiéu dir liéu SQL. Céc tap hep
pham vi SQL la cdc danh sédch
mét chidu cda cdc kidu dirlidu SQL
hgp 18, Chiing ciing chia m{t danh
séch cla mot hodc nhiéu kiéu dit
liéu phitc hgp (cdc cau tric record
PL/SQL) khi ching lam viée déc
quyén trong mdt pham vi PL/SQL.

Varray da duge giéi thiéu trong
Oracle 8. Ching 14 cdc méng duge
tdp hgp day dic va ¢é hanh vi
nhu cdc mang l4p trinh truyén
théng. Chiing cé th8 duge lwu trit
trong cac table thudng truc va
duge truy cdp bdi SQL. Lic tao
ching ¢6 mat kich ¢@ c8 dinh vén
khong thé thay ddi. Nhu Nested
Table, varray ¢6 thé chda mét bigén
vd huéng hodc loai d8i tugng do
ngudi ding dinh nghia khi ching
dugc stt dung lam céc kidu dif lidu
SQL. Nhu duge dé cép truse d6,
cdc tdp hop pham vi SQL la cdc
danh s4ch mdt chiéu cda cdc kidu
dit ligu SQL hop 1&. Varray ciing
c6 thé chita mdt danh sdch cia
mét hodc nhiéu kiéu dit 1iéu phic
hgp (cdc céu tric record PL/SQL)
khi ching lam viée djc quyén
trong mdt pham vi PL/SQL.

Céc s8 nguyén Co dinh
trinh ty
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Cac muyc dudi day dé cap dén céc kiéu dir lidu VARRAY, NESTED
TABLE va c4c kiéu dif lidu associative array, va Oracle Collection API.
Nhitng muc nay duge thiét k& d€ doc theo thit ty nhung hd trg nha phat
trién c6 kinh nghiém tim kiém nhimg Ioi gidi thich chi tiét.

Varrays

Varrays 1a nhiing ciu tric mdt chidu cda cdc kiéu dif lidu Oracle 11g
SQL hodc PL/SQL. Ban c6 thé s& dung céc varray trong cic dinh nghia
table, record va d61 tugng, va sau dé ban c6 thé truy cép ching trong
SQL hosc PL/SQL. Chung 1a cdc mang theo nghia truyén théng cla céc
ngén ngit 14p trinh béi vi ching ¢6 mét kich ¢d ¢& dinh va sit dung mot
index s8 trinh ty. Ching khéng gidng nhu cdc mang trong Java, C, C++
va C#,

Dijnh nghia va s& dung Varray lam nhitng cu triic chuong trinh PL/
SQL

Ca phéap d& dinh nghia mdt varray trong mét don vi chuong trinh PL/
SQL 1a

TYPE type_name |S {VARRAY | VARYING ARRAY} (size_limit)

OF element_type [ NOT NULL J;

Type name thutng 1a mgt chudi theo sau 12 mot ddu gach duéi va t
array. Nhiéu nha l4p trinh va nhimg ngudi qudn 1y c&u hinh thay né 1a
mét miu hitu dung d€ cdi thign kha nang doc ma. N6 ciing 1a quy ude
duge st dung trong chuong.

M4t ci phdp VARRAY ho#c VARYING ARRAY c6 thé duge si dung,
nhung céi trude pho bi€n hon nhiéu. Gidi han kich cd la mét gid tri bit
buge. N6 1a mét s8 nguyén duong dua ra s& phén ti tdi da trong varray.
Element type c6 th€ 1a bat ky kiéu dif liéu Oracle 11g ho#c mot kidu dit
liéu do nguti ding dinh nghia. Cho phép cde gi4 tri réng trong cée
varrays la lya chon mic dinh. Néu céc gi4 tri réng khong dugc phép, ban
phai loai trir chiing biing ménh dé NOT NULL.

Chuong trinh méu sau ddy minh hoa viéc dinh nghia, khai bdo va
khdi tao mét varray cia cde s6 nguyén trong mét don vi chuong trinh

PL/SQL. Mgt s6 nguyén 1a mét kiu con (subtype) cta kidu dit lidu s6
Oracle 11g.

Céc gid tri index subscript bt dau tai 1, chit khéng phai 0. Pidu nay
nhét quédn véi hanh vi cia cée table index-by trong Oracle 8 dén Oracle
9 va cdc table PL/SQL trong Oracle 7. Hdu hét cdc ngdn ngi 14p trinh
bao gdm Java, C, C++ va C# st dung céc gi4 tri index subscript (chi s&
dudi) bat ddu vdi 0.
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-- This is in create_varrayt.sql on the puhlisher's web site.
DECLARE
-~ Detine a varray with a maximum of 3 rows.
TYPE integer_varray iS VARRAY(3) OF INTEGER;

-- Declare the varray with null values.

varray_integer INTEGER_VARRAY := integer_varray(NULL,NULL,NULL);
BEGIN

-- Print initialized null values.

dbms_output.put_line('Varray initialized as nulls.');

dbms_output.put_line(' B
FOR i IN 1.3 LOOP
dbms_output.put (‘Integer Varray " 1 1il11°]");
dbms_output.put_fine('[' | | varray_integer(i) i | '1');
END LOOP,

-- Assign values to subscripted members of the varray.
varray_integer{1) ;= 11;
varray_integer(2) := 12;
varray_integes(3) := 13;

== Print initialized null values.
dbms_output.put (CHR(10Y); —- Visual line break.
dbms_output.put_line('Varray initialized as values.');

dbms_output.put_line(’ o
FOR i 1N 1..3 LOOP
dbms_output.put_line(‘Integer Varray {' 1 1id1']"
[T °[" 11 varray_integer(i) {1 ']');
END LOOP;
END;
/

Chudng trinh méu dinh nghia mdt tdp hgp vd huéng cuc b, khai bdo
mot bién tép hgp duge khdi tao, in céc phan ti t4p hop gid tri réng, gan
nhitng gi4 tri vio c4c phén td, va in lai cdc gid tri phén t& tap hgp. Ban
ciing s& thdy cAch khdi tao mét tip hop, truy cdp ndi dung ciia mot phdn
td tdp hgp va gdn mot gid tri vao phén tif t4p hgp trong chueng trinh
mAau.
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Sau day la két qud tif chuong trinh:
Varray initialized as nulls.

Integer Varray [1] []
integer Varray [2] []
Integer Varray [3] {]
Varray initialized as values,

Integer Varray (1] {11]
Integer Varray [2] [12]
Integer Varray [3] [13]

Néu bd qua bét ki bude nio, ban s& gép phai cdc ngeai 18. Ngoai 1é ma
hdu hét nha phét trién mdi gap phai 12 mot tdp hgp khéng duge khéi
tao, ORA-06531. N6 x4y ra béi vi t8i thiéu ban phdi khdi tao mdt varray
phéan tif rdng bing cdch goi loai tdp hdp nhu duge trinh bay & day:

Varray_integer INTEGER_VARRAY := integer_varray();

Ngoai 18 nay khong cdp phdt khéng gian cho bt ky phén ti trong
varray. Chugng trinh miu khdi tao varray v6i nhimg gia tri rong béi vi
cdc gid tri réng (null) duge cho phép. Cing cé thé khéi tao bién vdi
nhitng gi4 tri. Ban khdi tao bién bing céch sit dung tén loai varray va
cdc ddu ngosic don xung quanh nhimng gia tri. Khi ban khédi tao mot
varray, ban xé4c ldp s6 hang khdi tao that su. St dung phuong thie
Collection API COUNT s& trd vé s phan t& véi khong gian cdp phét.
Viéce st dung phuong thde nay s& duge minh hoa trong chuong trinh méu
tiép theo.

S6 phan tif t6i da trong varray 1 ba. Chuong trinh c4p phét bd nhé va
mot gid tri index chi khi ban khéi tao cdc phén t. Ban c6 thé test diéu
nay bing cdch bién tdp chuong trinh va thay ddi viéc khéi tao tit ba gid
tri rong thanh hai gid tri rong. Khi ban chay chuong trinh, ban dua ra
mot ngoai 16 ORA-06533 bén trong vong 1ip FOR ddy d4u tién. Thong
bédo néi réing ban dé ¢d ging truy cdp mdt subscript ngoai s& phén tif ra.
Ngoai 1& muén néi ring chi s& 3 khéng c6 s&n. N6 khéng hién hiiu.
Trong khi ban di dinh nghia varray 1a c6 kich c& ba phén t{, ban dd
khéi tao né 1a chi kich ¢& hai phin t&. Do d6, variable chi ¢6 hai chi s3
duéi hgp 18, 1 va 2.

Né&u gip phai 18i nay, ban c6 thé kiém tra tai lidu Oracle 11g. Ban sé
thdy ¢6 mét phuong thie Collection API EXTEND cho cédc t4p hgp va né
qué tdi. Collections API doi héi ban khdi tao mét hang va sau d6 gan
mit gia tri.
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Ban thém mét hémg bing c4ch sit dung phuong thdc Collection API
EXTEND khong c6 mot tham s6 that sy hojc cé mt tham s6 that su.
Néu ban s& dung tham s8, né 14 s& phén ti¥ 4§ khéi tao. N6 khéng thé
vugt qué hidu gitta s6 phén tl c6 thé c6 va s§ phdn tir that su duge dinh
nghia bdi varray. Ban s& doc thém vé viéc sit dung nhitng phuong thic
nay trong muc “Oracle 11g Collection API” § cudi chuong.

Chudng trinh sau day minh hoa viéc khdi tao khéng c¢6 cdc hang
trong phédn khai bdo. Sau d6, né minh hoa viée khdi tao va gdn dong
trong phan thue thi:

-- This is in create_varray2.sql on the publisher's web site.
DECLARE
-- Define a varray of integer with 3 rows.

TYPE integer_varray IS VARRAY(3) OF INTEGER:

-- Declare an array initialized as a no-element collection.
varray_integer INTEGER_VARRAY := integer_varray();
BEGIN

-- Allocate space as you increment the index.

FOR i IN 1..3 LOOP
varray_integer. EXTEND; -- Aflocates space in the collection.
varray_integer(i) := 10 + i; -- Assigns a value to the indexed value.

END LOOP;

-— Print initialized array.

dbms_output.put_line('Varray initialized as values.');

dbms_output.put_line(" '
FOR i IN 1..3 LOOP
dbms_output.put ('Integer Varray [' 11i11']");
dbms_output.put_line('[" | | varray_integer(i) | | ']");
END LOOP;
END;
/

Nhu vi du truéc d6, chuong trinh dinh nghia mot loai tap hop cye bo.
Syt khéc biét 1a chuong trinh khéng c4p phét khong gian va tap hop lai
céc gid tri rong trong qué trinh khai bso bién. N6 that sy tao mot tap
hop khéng phén tit. Ban phai cdp phat khéng gian bing phudng thic
EXTEND cta Collection API truée khi ban thém mét phén ti vac loai

tap hop nay. DAy 1a nhimg gl duge thyc hién bén trong vang lip FOR
day.
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K&t qué tit chuong trinh la
Varray initialized as values.

Integer Varray [1] [11]
Integer Varray [2] [12]
integer Varray {3] [13]

Bay gi¢ ban ¢6 nhitg diém co ban dé x4y dung nhiing cfu trde varray
bén trong cdc don vi chuong trinh PL/SQL. Sic manh va nhiing tién ich
quan 1y chGa cdc phuong thic t4p hgp s& nang cao khd ning si dung
nhitng cdu tric nay. Trong khi myc nay dd dé cip dén céc phuong thifc
Collection API d8 minh hoa nhitmg van dé khdi tao, ching duge dé cap
chuyén sau & muc sau trong chuong. Béng cach lam viéc qua nhitng vi du
& d6, ban sé ¢ thé thay ban ap dung nhimg phuong thitc nay qua céc loai
tap hop.

Dinh nghia va sit dung Varray lam cdc logi doi tugng trong SQL
Cu phap dé dinh nghia mot loai d6i tugng clia varray trong co sd dit
liéu la
CREATE OR REPLACE TYPE tvpe_name AS {VARRAY | VARYING ARRAY}
{size_limit)
OF efement_type [ NOT NULL ;-

Nhu duge thao ludn, tén kiéu (type name) thudng 1a mot chudi theo
sau 13 mot ddu gach du6i va tir varray. Nhidu nha 14p trinh va nhing
ngudi quan 1y cdu hinh thudng thdy day 1a mét mau hitu dung dé cai
thién kha ning doc ma. N6 ciing 1a quy ude duge st dung trong chuong
cho céc loai cdu tric va 361 tugng PL/SQL.

Nhu v6i mét cdu trice kidu PL/SQL, ci phdp VARRAY hotic VARYING
ARRAY c6 thé duge sit dung. Cai trude phd bién hon nhiéu. Giéi han
kich ¢& 1a mot gid tri bt bude. N6 12 mét s& nguyén duong, s8 phan ti
t6i da trong varray. Kidu phén tif ¢6 thé 12 bat ky kiéu dit lidu Oracle 11g
ho#ic mdt kiéu dir lidu do ngudi ding dinh nghia. Cho phép céc gia tri
rdng trong varray la lya chon méc dinh. N&u cée gid tri réng khong dugc
cho phép, ban phdi loai trit chiing biing ménh dé NOT NULL.

Dong mé sau day tao mét loai d8i tugng do ngudi ding dinh nghia cia
varray vdi gidi han ba phan ti:

-- This is in create_varray3.sq! on the publisher's web site.

CREATE OR REPLACE TYPE integer_varray AS VARRAY(3) OF INTEGER;
/
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Sau d6 chuong trinh PL/SQL khéi nic danh sau day si dung loai d5i
tugng varray bing cdch khai bdo va khdi tao mét bién dua vao kidu dir
ligu SQL:

-- This is in create_varray3d.sgl on the publisher's web site.

DECLARE
varray_integer INTEGER_VARRAY := integer_varray{NULL,NULL,NULL);
BEGIN
-- Assign values to replace the null values.
FOR i IN 1..3 LOOP
varray_integer(i) := 10 + i
END LOOP;

-- Print the initialized values.
dbms_output.put_line({'Varray initialized as values.');

dbms_output.put_line(’ y:
FOR i IN 1..3 LOOP
dbms_output.put ('Integer Varray [' 1 £i k1] ");
dbms_output.put_line('[' | 1 varray_integer(i) 1 1°']');
END LOOP;

END;
/
Vi du phén 4nh khéi niém chuong trinh truge cho viéc bién bay giv 1a

mdt kidu dit liéu tap hop SQL do ngudi ding dinh nghia. N6 in két qua
sau day:

Varray initialized as values.

Integer Varray [1] [11]
Integer Varray [2] [12]
Integer Varray (3] [13]

Lgi ich cda viée dinh nghia loai d6i tugng varray 1a né c¢6 thé duge
tham chi&u tit bdt k¥ chuong trinh nao duge phép sit dung né, trong khi
mdt céu tric kidu PL/SQL gidi han chi trong don vi chuong trinh. Céc
don vi chudng trinh c6 thé 12 nhitng chueng trinh khéi nac danh nhu vi
du holic cdc tha tue luu trit hodic package trong cg s& dir liéu, Chi cdi sau
cho phép cdc tham chi&u bdi nhitng chueng trinh PL/SQL khdc von 6
cdc quyén d6i v6i package. Xem chuong 9 d€ biét chi tist vé vige tao va
st dung c4c package.
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T4t ci varray cho dén di€m nay tan dung hanh vi mic dinh cho phép
céc gié tri rdng. Bit ddu v6i hanh vi mic dinh thi luén hoi rd rang hon.
Sau khi ban ndm viing cd phép cd ban va lua chon mic dinh d€ dé dang,
khai bdo va khéi tao cdc varray, céd mdt-clu héi cAn duge gidi quyét. Khi
nao, tai sao va 1am thé& nao ban cho phép hodc khdng cho phép cdc hang
rong?

Pay 14 mdt cdu hdi. Trong cée chuong trinh miu nhé trong sich,
dudng nhu né ¢6 thé khéng quan trong qud nhiéu. That ra, né quan
trong rat nhidu. Cdc varray la cdu tric gan giii nhat lién quan dén c4c
mang (array) ngén ngif 14p trinh chudn. Cdc méng 1a nhiing cdu tric doi
hdi viéc quan 1y tdp trung. Theo quy tdc chung, cdc mdng luén nén day
déc. Day dic nghia la s& khéng c6 bat ky khodng hd trong diy gis tri
index. Né ciing c6é nghia 14 khéng nén cé cdc khodng hé. Ban khéng nén
cho phép céc gid tri rong khi ban mudn mét varray hanh déng nhu mét
cfu tric mang chudn.

Cho phép cdc gi4 tri réng (null) trong varray bdo ddm ring ban c6 thé
gip phai chiing trong luéng di liéu. Oracle 11g khong cho phép tao céc
khodng hé trong nhimng gi4 tri index. N&u ban khéng muén viét vb sd
thudmg trinh x{ 17 16i cho cdc mang véi dit liéu thidu, ban nén xem xét
ghi d& hanh vi mac dinh. Khéng cho phép cdc gié tri réng trong varrays
dé don gidn héa viée truy cdp dir liéu va x& Iy 18i.

Bay gitr ban sé hoc cdch khong cho phép cdc gi4 tri rong trong céc
varray. T4c dong chinh cida viée 1am nhu vy sé dugc cdm nhén khi ban
khéi tao ching. Vi du, néu ban di tai dinh nghia loai déi tugng varray
dugc trong chuong trinh tru6e dé khong cho phép céc gia tri rng, chuang
trinh thét bai. Ban dua ra mét ngoai 1& PLS-00567 béi vi ban dang ¢6
chuy&n mot gid tri d€n mbt ¢t bi rang bude not-null (khéng rong).

Ban nén tao mot loai tdp hgp SQL khéng cho phép c4c gid tri rong
cho vi du k& ti€p. Vi du sau diy tao kiéu dif lidu bit buge:

-- This is in create_varray4.sql on the publisher's web sile.
CREATE OR REPLACE TYPE integer_varray

AS VARRAY(100) OF INTEGER NOT NULL;
/

Vi du sau ddy cdp ph4t 100 record. N6 lam nhu vay ma khong khéi
tao dit lidu dudi dang céc gid tri réng bing cich tin dung phuong thic

LIMIT cia Collection API. Ban s& thay Collection API duge dé cdp trong
chuong.

-- This is in create_varray4.sql on the publisher's weh site.
DECLARE

varray_integer INTEGER_VARRAY := integer_varray();
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BEGIN
FOR i IN 1..varray_integer.LIMIT LOOP
varray_integer.EXTENQ;
END LOOP;
dbms_output.put {'Integer Varray Initialized ');
dbms_output.put_line('[" 1 | varray_integer.COUNT | | '1);

END;
!

Chuong trinh tao mét tap hgp varray biing cdch c4p phat khong gian
ma khodng gan céc gid tri rong mot cdch tudng minh. Tuy nhién, khi ban
doc cc phan tf trong varray, ching duge xem la nhimng gia tri réng. N6
in két qua sau day:

Integer Varray Initialized [100]

Ban dé phét trién nhitng k¥ ning vdi viée sit dung céc loai d6i tugng
varray. Muyc tiép theo s& st dung nhimg loai d8i tugng varray d6 d€ dinh
nghia céc table vdn s dung ching lam cdc kidu dit lidu cét (column).

Dinh nghia va sit dung Varray lam cdc kidu dit ligu Column trong
cdc Table

Sttc manh cta cdc varray khéong gidi han trong chi 14p trinh thd tue.
Cac varray cung cdp cho Oracle 8 dén Oracle 11g nhimng tinh ning déc
ddo d€ bidu didn dit lidu. Pay 1a 1y do tai sao ¢ s& dif lidu ciia Oracle
duge goi 12 mét hé thdng quin 1 cd s& di lidu quan hé d6i tugng
(ORDBMS). N6 12 mgt chudn ma nhidu ngudi d4 lya chon.

Céde cd s¢ dir liéu quan hé lam viée trén mét nguyén 1y chufn héa.
Chugn héa (normalization) 13 ti#n trinh két nhém dir lidu lign quan
thanh nhing t4p hgp duy nhét. Né phy thuge vao hai gij thuyét co ban.
Mot 1a dif ligu c6 thé duge dat bdi vige d4nh gi4 ngit nghia vao dang
chuén thd ba ho#ic cao hon. Mt gia thuyét khac 1a dir lidu c6 thé duge
dit bdi dang chudn khéa mién (domain key). D61 v6i nhitng muc dich
théo ludn v& cdc tip hop Oracle 11g, sdch nay t6i thiu dé nghi mbi table
ddp dng dang chuén thi ba, nghia 1a

® Cac table nén c¢é mét khéa chinh (primary key) nhan dang duy nhat
méi hang.

8 Cac table khéng nén chua bét ky cét nhiéu phan nhu cac tap hgp
trong cac chudi duge phan cach bing d&u phéy.

® Cac table khdng nén chita bat ky sy phy thude bét cdu, nghia la ban

da thiét ké mét table noi ban c6 t8i thiu mot table khac cho méi sy
phuy thudc.
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Su phu thudc bie ciu (transitive dependency) nghia 1a céc cot dit lidu
phu thuée vao mét hodic nhidu ¢6t trude khi ching phu thude vao khéa
chinh. Kiéu phu thudc ndy c¢é nghia 12 ban ¢6 thé dit chi thé (mién) vao
mdt table va c¢6 thé tao nhilng bat thudng x6a. Quy téc chung 13 thiét k&
va tao cac table chifa mét cha thé don, c6 mét khéa duy nhat va dit tat
¢d dif liéu trong mot hang.

Sach st dung mdt khéa dai dién lam khéa chinh. Khéa dai dién 1a
mét khéa gid, nghia 14 mét khéa hodc ¢t vén khéng phdi 14 mét phan
cda dit liéu trong hang. Lua chon khéc 14 mét khéa ty nhién von 1a mot
cdt hodc tip hgp ¢t nhin dang duy nhat moi hang trong mot table. Céc
ban sao caa khéa chinh duge d&t trong céc cdt clia cdac table duge tao
quan hé duéi dang nhitng gid tri khéa ngoai. Cdc dudng ndi (join) gilta
c4c table st dung nhitng gi4 tri trong khéa chinh va khéa ngoai d& tuong
hgp véi cde hang trong nhitng cu 1énh SQL.

Uu diém cda viée sit dung mét khéa dai dién 1a mot sy tim hidu tién
héa vé table cé thé thay déi c6t hofic cdce cot vén dinh nghia duy nhét
mdt khéa ty nhién. Khi mét khéa tu nhién phét trién, né thay déi table
8¢ hiu va chi cdc table dugc tao quan hé chita mdt khéa ngoai tu nhién.
N6 cting thay d6i moi dudng néi ciau lénh SQL giita table va nhitng table
khdc. Mot khéa dai dién gilp trénh didu ndy béi vi diéu duy nhit ma
ban s& can thay ddi 14 index duy nhat cia table chita khéa dai dién trude
tién, sau d6 1a tat cd cdt cha khéa ty nhién.

S b 16p tinh UML trong hinh 7.3 tugng trung cho mé hinh dit lidu
cha chuong nay. Céc so dé 16p tinh UML thay th& Entity Relation Dia-
grams (ERD) truyén thong. Nhiéu sd 46 ERD truyén théng s dung mét
mé hinh k¥ thuét théng tin thutng duge goi théng tuc 1a vét ran chin
chim. Mgt mé hinh IE ¢6 vé&t ran chén chim trén phia addresses cta mdi
quan hé.

Bén vé trinh bay ba table hd tr¢g mé trong chuong nay nhung khéng
thich hgp trong vi du clita hang video. Ban ¢é thé download ma nay ti
web site cla nha sdn xuit.

Kidu dir lidu strings 1a tap hop céc gia tri VARCHAR2. C6 hai Iua
chon dién hinh d€ dat dir lidu vao médt cot t4p hgp. Ban cé thé gia dinh
cdc khéch hang trong md hinh dit lidu khong bao gi¢r ¢6 hon hai dia chi
dudng va sau d6 tao hai ¢dt cho dia chi dudng dugec ghi nhéan la
street_addressl va street_address2. P4y 14 mét dang hiy chudn héa.
Ho#c, ban c6 thé tuan theo viéc chufin héa va xay dung mot table riéng
biét cho cac dia chi dudng.

Kha ning dua danh sédch vao mét table co s¢ gidm sy phdc tap thue
thi vat 1y. N6 loai bé nhu ciu néi table co s& véi table thit cdp. Pidu nay
thay d8i béi vi cdi sau trd thanh mdt danh sdch trong mét hang cia
table co sd. Diy that su 1a mét cdch chdc chdn dé thyc thi nhimg gi duge
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goi 12 moi quan hé phy thude ID, hé trg méi quan hé nhi phan mét dsi
nhiéu.

Dinh nghia cdc Varray trong cdc Table co sé dit ligu

create_addressbook.sql thay d6i dinh nghia table sang mé hinh méi.
Binh nghia loai d6i tugng varray sau day duge cung cdp, von hb tro viée
toan cAu héa (globalization) biing c4ch s dung mdt chudn Unicode.

-- This is in create_addresshook.sql on the publisher's web site.
CREATE OR REPLACE TYPE strings
AS VARRAY(3) OF VARCHAR2(30 CHAR);

INDIVIDUALS

#INDIVIDUAL 1D : NUMBER
#FIRST_NAME : VARCHAR2
#MIDDLE_NAME : VARCHAR2
H$LAST NAME : VARCHAR2

T

ADDRESSES

#ADDRESS_|D : NUMBER
#INDIVIDUAL_ID : NUMBER
#STREET_ADDRESS : STRINGS!
#OITY : VARCHAR2

#STATE : VARCHAR2
#POSTAL_CODE : VARCHAR2
#COUNTRY_CODE : VARCHAR?2

I

Hinh 7.3 S ad 16p tinh UML (md hinh ERD trong UML)

Néu ban tao loai ddi tugng, table addresses duge tdi dinh nghia dé
phi hop véi s¢ d6 I6p tinh UML méi. Nhu ban c6 thé, so dé thyc thi mét
varray cua mot logi catalog co s¢ dif lidu d4 biét. Table ciing duy tri tinh
todn ven tham chigu qua cdc rang budc cd s6 dif lidu. Didu nay da duge
thyc hién trong truéng hgp co bén.

-- This is In create_addressbook.sql on the publisher's web site.
CREATE TABLE individuals

{ individual _id INTEGER NOT NULL
, first_name VARCHAR2(30 CHAR) NOT NULL
, middle_name VARCHARZ(30 CHAR)

, [ast_name VARCHAR2(30 CHAR) NOT NULL

, litle VARCHAR2(10 CHAR)
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, CONSTRAINT indiv_pk  PRIMARY KEY{individual_id});

CREATE TABLE addresses

{ address_id INTEGER NOT NULL
, individual_id INTEGER NOT NULL

, Street_address STRINGS NOT NULL

, City VARCHAR2(20 CHAR) NOT NULL
, state VARCHAR2(20 CHAR) NOT NULL
, postal_code VARCHAR2(20 CHAR) NOT NULL
, country_code VARCHAR2(10 CHAR) NOT NULL

, CONSTRAINT addr_pk  PRIMARY KEY(address_id)
, CONSTRAINT addr_indiv_fk FOREIGN KEY (individual_id)
REFERENCES individuals (individual_id)); :
Cot street_address si dung loai tdp hgp string. Varray 12 mét mang
mot chidu gém ba chudi cé chiéu dai kh4 bi&n. Cac chudi ¢6 chiéu dai kha
bién dugc dinh nghia nhu duge ghi chi dé hé trg Unicode.

S dung Varray trong cdc Table co sd dit ligu

Sau khi tao mét table véi mét cot cha mot kidu dit lidu varray, ban can
biét cach st dung né nhu th& nao. Si dung né ddi héi hidu cde phuong
thic truy cdp ngén ngit xi 1y dif ligu (DML) cho cdc varray. C4c varray
khéng dua ra nhiing diéu kién duy nhit cho viéc x6a vi viéc x6a n&m tai
cdp hang (row). Tuy nhién, ¢6 nhitng diém khéc biét ddng ké khi néi vé
viéc st dung cde cdu 1énh insert va update.

Gl L

Céc cau 1énh insert ¢6 mét loai truy cap. N6 14 mdt phuong phép doi
héi nhiéu nd lue ddi v6i kidu dit lidu. C4c chu 1énh insert cdp phat khong
gian cén thiét cho viée xdy dung varray. Vi dy, trong mét méng ba phén
tl cho street_address, c6 thé chén mdt dén ba hang dir liéu. Khi chén
hang, mét instance cda loai t4p hgp duge tao véi s§ hang dude st dyng.

-- This is in varray_dmli1.sql on the publisher's web site.
INSERT INTQ individuals VALUES

( individuals_s1.nextval, 'John’, 'Sidney’, 'McCain’, 'Mr.'};
INSERT INTO addresses VALUES

{1
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, individuals_s1.currval
, strings
('Office of Senator McCain'
,'450 West Paseo Redondo’
.'Suite 200"
, Tueson'
AZ'
,'85701"
JUSA'Y;

Chuong trinh mau chén mét tdp hgp ddy 4G gdm ba hang vao kiéu dit
liéu varray. Piéu quan trong 1a phai chi ¥ trong ménh d& values, tén
ki€u dif lidu varray dugc st dung 1am tén constructor (phuong thie tao).
Phuong thie tac st dung cii phap duge trinh bay trude d6 v6i médt danh

séch cdc tham s8 phan cdch nhau bing d4u phdy cho mot t4p hop ddu
ngodc don.

Neu ban truy vén cdt street_address tir table, ban thﬁ'y mét tdp hop
tra vé clia phuong thiic tao véi nhitng tham s6 thﬁt sy clia né. Diéu nay
duge minh hoa bing cdch chay mét query nhu sau:

-- This is in varray_dml1.sql on the publisher's web site.
SELECT street_address

FROM addresses;

Ké&t qua mit ngén tir query duge ghi chd.
-- This is found running varray_dmi1.sgi from the publisher's web site.
STREET_ADDRESS

ADDRESS_VARRAY({'Office of Senator McCain','450 West Paseo ...

Loai k&t qua nay khdng hitu dung cho 1im. N6 cling rdt khdc véi
nhiing gi ban c¢6 thé mong dgi. S dung ngdn ngif truy van dit lidu (DQL)
dé chon mot két qué tit mdt kidu dir lidu varray ddi hdi ci phép dic biét.
Ban c4n dinh nghia mét cfu tric tap hgp nested table d€ thit sy truy
cép dit lidu varray mét cdch c¢é ¥ nghia. Néu ban khéng quen thude véi
khéi niém vé& c4c nested table, c6 thé ban muén chuyén nhanh d&n muc
“Nested Tables”

Vi du sau ddy minh hoa cdch ban tao mét tdp hop nested table cho
vin d4 dang ¢6. G muc sau trong chu(mg diéu nay s& duge dé cap thém
chi tiét khi nghién ciu c4c nested table. g diy, n6é minh hoa mét ct
phdp mét phén khéng true gide dé truy van di lidu.
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-- This is in varray_dmi1.sql on the publisher's web site.
-- Create a PL/SQL table datatype.

CREATE QR REPLACE TYPE varray_nested_table IS TABLE OF VARCHAR2(30
CHARY);

/

-- Use SQL*Plus to format the output.

COL column_value FORMAT A30

-- Print  formatted elements from aggregate table.
SELECT  nested.column_value

FROM addresses a

, TABLE(CAST(a.street_address AS VARRAY_NESTED_TABLE)) nested
WHERE address_id = 1,

Tit khéa TABLE ¢6 thé dudge trao d6i v6i tir khéa THE ci hon, nhung
Oracle d& nghi ban st dung TABLE, Trong chuong trinh méu, mét tap
hop nested table duge tao dé phdn 4nh dinh nghia phén tif cho varray.
Céc nested table khong duge lién két huéng 1én nhu cdc varray nhung c6
thé€ duge st dung d€ tam thei chia ndi dung clia cdc varray. St dung mét
nested table 1a cach duy nhét d€ hién thi c6 ¥ nghia cac ndi dung cia
varray st dung cdu 1énh select. Him CAST cho phép ban chuyén dai

varray thanh mot nested table ma sau d6 ¢6 thé duge quan ly duéi dang
- mdt bang gdp (aggregate table).
Két qua duge dinh dang tir query 14
-- This is found running varray_dmli1.sql from the publisher's web site.
COLUMN_VALUE

Office of Senator McCain
450 West Paseo Redondo
Suite 200
Ban ph&i bdo ddm varray 12 mét guong ciia cdu tric table x&p long.
Né&u ching khéng phai 1a cdc guong kiu dit liéu, ban sé gip phai mot 15

ORA-00932, L3i than phién ring ngudn cho CAST 14 kiéu sai dugc chuyén
d8i sang mot nested table.

Ban ciing c6 thé cdp nhat cdc et varray va nested table nhu duge
minh hoa trong céu lénh nay:

-- This is in varray_dml2.sql on the publisher's web site.
UPDATE addresses
SET street_address =
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strings('Office of Senator McCain' '
.'2400 E. Arizona Biltmore Cir.'
,'Suite 1150')
WHERE address_id = 1;

Céau lénh update gan gié tri cGa mot loai tdp hgp strings mdi duge tao.
S& dung cling mdt cdu lénh select phic tap dé truy van dit liéu méi, ban
s& thay k&t qua sau day:

-- This is tound running varray_dmi2.sql from the publisher's web site.
COLUMN_VALLE

Office of Senator McCain

2400 E. Arizona Bittmore Cir.

Suite 1150

Ban khéng thé cap nhat mét phén cda mét cét varray béing bat ky

phuong thic trye tiép hodc gidn tiép trong SQL. Ban phai cdp nhéat céc
phan cha c4c tap hgp varray bing cdch nhing chuong trinh PL/SQL.
Chuong trinh khéi nic danh sau diy cho phép cip nhéat phan t{ ddu tién
ctia tap hgp varray:

-- This is in varray_dmli3.sql on the publisher's web site.

DECLARE
TYPE address_type IS RECORD
( address_id INTEGER
, individual_id INTEGER
, street_address STRINGS
, City VARCHAR2(20 CHAR)
, state VARCHAR2(20 CHAR)
, postal_code VARCHAR2(20 CHAR)
, country_code VARCHAR2(10 CHARY));
address ADDRESS_TYPE;

CURSOR get_street_address
(address_id_in INTEGER) IS

SELECT *
FROM addresses
WHERE address_id = address_jid_in;

BEGIN
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-- Access the cursor.
OPEN get_street_address(1);
FETCH get_street_address INTO address;
CLOSE get_street_address;
-- Reset the first eiement of the varray type variable.
address.street_address{1} := 'Office of Senator John McCain’;
-- Update the entire varray column value.
UPDATE addresses
SET street_address = address.street_address
WHERE address_id = 1;

END;
!

Chuong trinh méu doc day da va varray x&p 1éng. Sau d6 né cap nhat
chi phén ti ddu tién cda tap hop rdi ghi lai tdp hgp sang cing mét hang.
Ban c¢6 thé thdy réing né chi thay ddi phan tf dau tién cGa cot tap hop
varray. Diéu nay thyc hién biing céch s& dung ct phédp nested table vén
d4d dugc trinh bay trong mét vi du trude. Két qué nim trong mét file két
qud sau diy:
-- This is found running varray_dmi3.sql from the publisher's web site.

COLUMN_VALUE

Office of Senator John McCain
2400 E. Arizona Biitmore Cir.
Suite 1150

Vén cdn mdt tinh huéng update khdc d€ ban kiém tra. Vi du nay trinh
bay cdch mét eft tap hgp varray cé thé phdt trién tir mot phan tir 1én
thanh hai hofic nhiéu phén t nhu thé nao. Thém céc phdn t& vao mot
cft tap hop varray doi héi PL/SQL. Piéu nay gifng nhu trudng hgp cap
nhét m¢t phén tit don cta cdt tap hop varray. Tir phdn thdo ludn trudc,
ban nén nhd lai ring mét ciu 1énh insert x4y dung mot cot tap hop
varray.

Cau 1¢énh insert trong vi du nay chén chi mét phdn t& vao cot
street_address, khdi tao chi mdt phan tif trong tap hgp varray cho hang.
Vi du sau day minh hoa cfu lénh insert:

-- This is in varray_dml4.sql on the publisher's web site.
INSERT INTO individuals VALUES

( individuals_s1.nextval, 'John', 'Sidney’, ‘McCain', 'Mr.");
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INSERT INTO addresses VALUES
(2
individuals_s1.currval
strings('Office of Senator Kennedy')
, 'Boston'
,  MA
, 02203
'USA');

Ban ¢6 thé€ sif dung giai phdp sau day d€ tham cdc phan ti thigu vao
cot tap hop varray:

-- This is in varray_dml4.sql on the publisher's web site.

DECLARE

TYPE address_type IS RECORD
( address_id INTEGER
, individual_id INTEGER
, street_address STRINGS
, City VARCHAR2(20 CHAR)
, state VARCHAR2(20 CHAR)
, postal_code VARCHAR2(20 CHAR)
, country_code VARCHAR2(10 CHAR));
address ADDRESS_TYPE;

--Define a cursor to return the %ROWTYPE value.
CURSOR get_street_address
(address_id_in INTEGER) 1S
SELECT *
FROM addresses
WHERE address_id = address_id_in;
BEGIN
-- Access the cursor.
OPEN get_street_address(2);
FETCH get_street_address INTO address;
CGLOSE get_street_address;
-- Add elements.
address.street_address. EXTEND(2);
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address.street_address(2) := 'JFK Building';
address.street_address(3) := 'Suite 2400';
-- Update the varray column value.
UPDATE addresses
SET street_address = address.street_address
WHERE address_id = 2;

END;

/

Chuong trinh mau doc hang ddy di va varray xép 16ng. Sau d6 né cap
nh4t chi phan ti thit hai va phén td tht ba ciia tap hop x&p 1éng.

Bay gid cft c6 ba phén td, sit dung loai ci phdp nested table. File két
qua sau ddy trinh bay két qua:

-- This is found running varray_dmli4.sql from the'publisher's weh site.
COLUMN_VALUE

Offica of Senator Kennedy
JFK Building
Suite 2400

Cac Kested Table

Gidng nhu cdc varray, céc nested table (bang x&p 16ng) 12 nhiing céu
tric mdt chiéu cia co sé dif liéu Oracle 11g SQL ho#ic PL/SQL. Ban c6
thé st dung chiing 1am cédc dinh nghia table, record va dsi tugng va truy
cdp chung trong SQL va PL/SQL. Ban ciing ¢6 thé s dung céc nested
table trong cac dinh nghia table, record va d6i tugng. Chiing cé thé truy
cap trong cd SQL va PL/SQL. Khéng gifng cdc varray, ching khéc véi
céc méng (array) truyén théng trong nhitng ngdn ngit 1ap trinh ching
han nhu Java, C, C++ va C#. Sy khéc biét 1a ching khéng c6 kich ¢& téi
da ban déu va do dé kich ¢d cda ching khéng bj rang bude ngoai trir b
nhé ¢6 sdn trong SGA. Hé qud gin gidng véi cdc ngdn ngi 1ap trinh
chuén 13 céc bag va set.

Dinh nghia cdc Nested Table dudi dang cdc logi déi tugng Ia nhitng
cdu tric chuong trinh PL/SQL

Cd phap d€ dinh nghia mt loai tap hgp nested table PL/SQL 13
TUPE type_name IS TABLE OF element_type [NOT NULL];
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Nhut duge thdo ludn, tén kiéu (type name) thudng 14 méot kiéu theo sau
12 mét ddu gach duéi va tir table. M6t s6 nha l4p trinh thich héu t8 cta
tab hon cda table. Ban chon cdi gi thi khdng quan trong. Nhung quan
trong 14 ban phéi chon né mét cdch nhat quén.

Chuong trinh méu sau diy minh hoa viéc dinh nghia, khai bdo va
khéi tao mot nested table cla cdc card trong mét don vi chuong trinh
PL/SQL. Cac card s& duge gidi han chi trong mét by. Chiing sé& duge dinh
nghia 12 cac chudi c¢6 chiéu dai kha bién:

-- This is in create_nestedtablet.sql on the publisher's web site.
DECLARE
-- Defing a nested table type.
TYPE card_table IS TABLE OF VARCHARZ2(5 CHAR);
-- Declare a nested table with null values.
cards CARD_TABLE := card_table{NULL,NULL NULL);
BEGIN
-- Print initialized null values.
dbms_output.put_line('Nested table initialized as null values.');
dbms_output. put_line(" '),
FOR i IN 1..3 LOOP
dbms_output.put ('Cards Varray [' [ 1i1§']");
dbms_output,put_line('[' | | cards{i) | | ‘1');
END LOOP;
-- AsSign values to subscripted members of the nested tabile.
cards(1) := 'Ace’;
cards{2) := Two";
cards(3) := 'Three';
-- Print initiatized null values.
dbms_output.put (CHR(10}); — Visual line break.
dbms_output.put_line(’Nested table initialized as 11, 12 and 13.');
dbms_output.put_line(’ 'Y,
. FOR i IN 1.3 LOOP
dbms_output.put_line('Cards [" | 1i [ ["]" 11" 11 cards(i} 1}°]);
END LOOP;
END;
!

n
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Chuong trinh miu dinh nghia mét tip hgp nested table cuc b, khai
bao mét bién tap hop khdi tac, in cde phan ti tdp hgp gid tri rdng, gdn
nhitng gid tri vao cac phan t va in lai cdc gid tri phan ti tdp hgp. Sau
diy la két qua tu chuong trinh create_nestedtablel.sql:

-- This is found running create_nestedtable1.sql from the publisher's web
site.

Nested table initialized as nulls.

Cards Varray [1] []
Cards Varray [2] []
Cards Varray [3] []

Nested table initialized as Ace, Two and Three.

Cards [1] [Ace]
Cards [2] [Two]
Cards [3] [Three]

Né&u khéng khdi tao tdp hap, ban dua ra mdt ngoai 18 0ORA-06531 cho
bi&t mot tap hgp khong duge khdi tao. Khi ban khéi tao mdt varray, ban
xdc 1ap s6 hang duge khdi tao that sy. Ban c6 thé xem phuong thdc
Collection API COUNT dé thay bao nhiéu hang d4 duge khéi tao d€ ban
khéng doc qua s& phén ti. Céc nested table c6 chic néng nhu céc varray
khi ban ¢ truy ¢4p mdt phan t{ trude khi cAp phat cho n6 khong gian va
mét gid tri index, va ching dua ra mdt ngoai 1&é ORA-06533. Ngoai 1&
nghia 12 chi s6 dudi (subscript) khéng c6 s&n béi vi né khong tén tai. Khi
ban d4a dinh nghia nested table 14 ¢6 kich c& ba hang, ban xdc 14p kich
¢@ cGa né. Do d6, bién ¢6 ba chi 86 dudi hgp lé 1, 2 va 3.

N&u ban gip phai 13i, ban cé thé tham khao tai liéu Oracle 11g. Ban
sé thdy c¢6 phuong thic Collection API EXTEND dé cap phat khong
gian, va né qu4 tai. N6 ciing duge dé cdp trong muc sau “Collection API”.

Nhu duge thio ludn trong myc vé varray, vide st dung phuong thic
Collection APT EXTEND(n, i} d€ chén mgt hang ngoai day duge tao chi
s6 dudi sé that bai. N6 s& dua ra 15i subscript beyond count.

Ban thém moét hang bing cach sd dung phudng thidc Collection API
EXTEND ma khéng cé ho#ic ¢6 mét tham sd that su. Néu ban si dung
tham s&, né 1a s& hang d€ khdéi tao. N6 khong th€ vugt qud higu gitta so
hang c6 th€ ¢6 va s6 hang that sy cho varray. D€ biét thém théng tin vé
viéce sit dung nhiing phuong thie nay, hdy xem muc “Collection API”.
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Chuong trinh sau diay minh hoa viée khéi tao khéng ¢6 cac hang
trong phén khai bdo. Sau d6, né minh hoa viéc khéi tao va gdn déng
trong phan thue thi.

-- This is in create_nesledlahlez.kql on the publisher's web site.
DECLARE

-- Define a nested table.

TYPE card_suit IS TABLE OF VARCHAR2(5 CHAR);

-- Declare a no-element collection,
cards CARD_SUIT := card_suit();
BEGIN
-- Allocate space as you ingrement the index.
FOR i IN 1..3 LOOP
cards EXTEND;

IFi=1THEN
cards(i) = 'Ace’;

ELSIF i = 2 THEN
cards(i) := 'Two';

ELSIF i = 3 THEN
cards{i) ;= ‘Three’;

END iF;

END LOOP;

-- Print initialized collection.
dbms_output.put_line('Nested table initialized as Ace, Two and Three.');
dbms_output.put_line(* 9;
FOR i IN 1..3 LOOP
dbms_output.ptt (‘Cards [ [1i11°]");
dbms_output.put_line('[' | | cards(i) | 1 ']);
END LOOP;
END;
/

Chuong trinh miu dinh nghia mét t4p hdp nested table cuc by va
khai bdo mot tap hop khong phan t%. Bén trong khoi thuc thi, chuong
trinh khéi tao va in cdc gid tri phén ti.
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Két qud duge minh hea & day la:

-- This is found running create_nestedtable2.sql from the publisher's web
site.

Nested table initialized as Ace, Two and Three.

Cards [1] [Ace]
Cards [2] [Two]
Cards [3] [Three]

Bay gid ban ¢6 nhitng diém co bin d€ xay dung cdc cdu tric nested
table bén trong nhimg don vi chuang trinh PL/SQL. Sdc manh va nhing
tién ich quan 1y cia cdc phuong thic tdp hgp sé néng cao kha néng st
dung nhimg ¢du tric nay. Muc nay da dé cdp hon nita vé cac phuong thic
Collection API d6 duge st dung trong viéc thio ludn varray. Ching giup
minh hoa nhiing vin dé khéi tao va duge dé cdp chuyén sau hon & muc
sau trong chuong. Biing c4ch sif dung nhitng c&u tric ndy trong cdc vi du
don gidn, ban s& thay nhimg co héi 4p dung cac phuong thic qua cac loai
t4p hop.

Dinh nghia vé st dung cdc Nested Table lam cdc logi doi tugng tfrong
PL/SQL

Cd phdp dé€ dinh nghia mét loai tdp hgp SQL clia cdc nested table

trong cd s di liéu 1a
CREATE OR REPLACE TYPE fype_name
AS TABLE OF efernent_type [ NOT NULL §;

Tén kidu (type name) thuong 12 mot chudi theo sau 1a mét diu gach
duéi va tir table. Nhu duge thdo ludn, nhidu nha 14p trinh va nhing
ngudi quan 1y céu hinh théy né 13 mét mau hitu dung d€ ning cao khi
ning doc ma. N6 ciing 1a quy ude duge sif dung trong chudng cho céc loai
céu tric va d6i tugng PL/SQL.

Kiéu phan ti (element type) cé thé 13 bat ky ki€u dif lidu Oracle 11g
SQL, kiéu con (subtype) do ngudi diing dinh nghia, hoic loai ddi tugng.
Cho phép céc gia tri réng trong cdc nested table 1a Ita chon méc dinh.
Né&u cac gi4 tri réng khéng duge cho phép, né phai duge xde dinh khi
chiing duge dinh nghia.

Chudng trinh méu sau day minh hoa viéc dinh nghia mét loai tap hgp
nested table. Buée ddu tién li tao mot loai tdp hgp nested table SQL
trong schema:

-- This is in create_nestedtable3.sql on the publisher's web site,

CREATE OR REPLACE TYPE card_table
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AS TABLE OF VARCHAR2(5 CHAR);

/

Sau d6 chuong trinh PL/SQL khéi nic danh sit dung né mat cdch khai
béo va khéi tac mét bién.

-- This is in create_nestedtable3.sgl on the publisher's web site.
DECLARE
-- Declare a nested table with null values.

cards CARD_TABLE := card_table{NULL,NULL NULL);
BEGIN

—- Print initialized nuil values.
dbms_output.put_line('Nested table initialized as nulls.');

dbms_output.put_line(’ )i
FOR i IN 1..3 LOOP
dbms_output.put (‘Cards Varray [' [ 1it1']");
dbms_output.put_line('[' | cards(i) I | ']");
END LOQP;

-- Assign values to subscripted members of the table.

cards(1) := 'Ace";

cards(2) := 'Two';

cards(3) := 'Three’;

-- Print initialized values.

dbhms_output.put (CHR(10)}; -- Visual line break.
dbms_output.put_line('Nested tabie initialized as Ace, Two and Three.");

dbms_output.put_line(’ %
FOR i IN 1..3 LOOP
dbms_output.put_line('Cards [ 1 1if 1] " 11" 11 cards(i) | 1 ']');
END LOOP;
END;
!

Chuong trinh mau khai bdo mét bign tép hgp duge khdi tao, in céc
phén ti¥ tap hgp gid tri réng, gan nhiing gid tri vao cdc phan t{ va in lai
cde gid tri phén ti tdp hgp. Sau day 13 két qud tir chuong trinh
create_nestedtablel.sql:
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-- This is found running create_nestedtable3. sql from the puhlisher's weh
site.

Nested table initialized as null value§.

Gards Varray [1] [}
Cards Varray (2] []
Cards Varray [3] []

Nested table initialized as Ace, Two and Three.

Cards [1] [Ace]
Cards [2] [Two]
Cards [3) [Three]

Uu diém clia viée dinh nghia loai 461 tugng nested table 14 n6 c6 thé
dugc tham ch1§u tit bat ky chuong trinh ndo c6 cdc quyén sir dung né
trong khi mdt cdu truc loai nested table PL/SQL dugc gidi han chi trong
don vi chuong trinh. C4c don vi chuong trinh ¢6 thé€ 13 cdc chugng trinh
khéi nic danh nhu vi du hodic cdc thd tuc luu trif hodc package trong co
s& dif lidu. Chi cai sau cho phép tham chiéu béi nhitng chudng trinh PL/
SQL khdc vén cé cde quyén ddi véi package. Xem chuang 9 dé biét chi
tigt vé viéc tao va s dung cdc package.

Bay gid ban s@& hoc cdch khong cho phép nhimng gid tri rong trong céc
nested table. T4c déng chinh cha viéc khong cho phép ching xut hién
khi khdi tao ching. Pay l& mét sy phdn 4nh van dé ma ban di thdy
trong cdc varray trude d6. Vi du, néu ban da tdi dinh nghia loai déi
tugng nested table dugc s dung trong chuong trinh truge d€ khong cho
phép céc gis tri rdng, chuong trinh s that bai. Nhu khi si dung varray,
ban dua ra mot ngoai 18 PL8-00567 béi vi ban dang 8 chuyén mét gid
tri réng dén mét cbt bi rang buje NOT NULL.

Khi ban sif dung céc nested table 1am céc bag ho#c set, ban s& dinh
nghia c4c cu tric chia hang trim hang. Mat s8 c6 thé duge dinh nghia
dong bing cich dém cac hang trong mdt table trude khi duge tao dudi
dang cdc cdu tric dong.

Khi ban khdi tao cdc nested table chda 100 phén tram dit lidu, viée
lam nhu vy thi don gidn béi vi phuong thic tao (constructor) ¢6 thé 1am
diéu d6. Tuy nhién, khi ban khéi tao cdc nested table chda it dif }igu hon,
viéc thém cdc hang s& doi héi thém médt s ky thuét lap trinh. Nhing
didu nay héu nhu tuong dugng nhimg gi ban da 1am viéc qua vdi cde
varray.
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Vi du sau day cdp phé4t mdt bf bai chai déy da. P& lam nhu vay, ban
58 lam viéc véi céc varray von chifa cdc tap hogp dit liéu. Ban s& st dung
céc varray béi vi vén dé rd rang phit hgp véi nhitng mang c¢é cdu trdc
truyén théng. C6 mudi ba 14 bai (card) trong méot bd va c6 bén bé. Ban s@
thay viée sit dung nhlrng cdu tric nay nhu trong chuong trinh sau déy
cung vdi cdc vong lap xép 16ng. N&u ban khéng quen thuée vdi nhiing ciu
tric vong lap, ban ¢6 thé xem lai ching trong chuong 4.

Buéc dau tién bao gdm tao ba loai tap hgp SQL:
-~ This is in create_nestedtabled.sqf on the publisher's web site.

CREATE OR REPLACE TYPE card_unit_varray AS VARRAY(13) OF VARCHAR2(5
CHAR);

/

CREATE OR REPLACE TYPE card_stit_varray AS VARRAY(4) OF VARGHAR2(8
CHAR);

/

CREATE OR REPLACE TYPE card_deck_table AS TABLE OF VARCHAR2(17
CHAR);

/

Sau d6 ban c6 thé st dung nhitng loai tdp hop nay trong khéi nic
danh sau day:

-- This is in create_nestedtahled.sql on the publisher's web site.
DECLARE

-- Declare counter.

counter INTEGER := 0;

-- Declare and initialize a card suit and unit collections.

suits CARD_SUIT_VARRAY =
card_suit_varray('Clubs','Diamonds','Hearts','Spades');

units CARD_UNIT_VARRAY :=
card_unit_varray('Ace’,' Two’, Three','Four','Five','Six','Seven'

. Eight''Nine',"Ten","Jack’,'Queen’, 'King');
-- Declare and initialize a null nested table.
deck CARD_DECK_TABLE := card_deck_table();
BEGIN

-- Laop through the four suits, then thirteen cards.

FOR 1 IN 1..suits,COUNT LOOP
FOR j IN 1..units.COUNT LOOP
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counter := counter + 1;
deck.EXTEND;
deck{counter) := units{j) | | ' of ' | | suits(i);
END LOOP;
END LOOP;
-- Print initialized values.
dbms_output.put_line('Deck of cards by suit.');
dbms_output.put_line(" Y
FOR i IN 1..counter LOOP
dbms_output.put_line("[" ! | deck(i) | 1 '1);
END LOOP;
END;
/
Chuang trinh mau x4y dung hai varray ma s& duge s dung dé€ xay

dung mdt bd bai. Viée cdp ph4t khéng gian déng x3y ra cho nested table,
trong khi cdc varray dugc cap phét tinh.

Két qua duge minh hoa & day:

-- This is found running create_nestediabled.sql from the publisher's web
site.

Deck of cards by suit.

[Ace of Clubs]
[Two of Clubs]
[Three of Clubs]

The remainder is redacted to conserve space.

[Jack of Spades)
[Queen of Spades)
[King of Spades]
Ban d4 phét trién nhitmg k¥ néng sit dung nhiing t4p hop nested table

1am c4c loai d6i tugng. Muyc ti&p theo sé st dung céc tép hop nested table
va &n dinh cdc table nao st dung ching 1am céc kidu dif lidu cot.
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Dinh nghia va sit dung cdc Nested Table lam cdc kiéu dit ligu cpt
trong cdc Table

Sau khi tao mgt table v6i mdt ¢t kidu dit lidu nested table, ban cin
biét céch s dung né nhu thé nao. St dung né ddi héi viéc hidu nhimg
phuong thie truy cip DML va ching lam viéc nhu thé nao v6i céc nested
table. C4c nested table, nhu cdc varray, khong dua ra nhing diéu kién
duy nhat d6i vdi viée x6a, vi viéc x6a ndm tai cdp hang. Tuy nhién, cé
nhimg di€m khéc biét ddng ké khi né6i vé viée sit dung cdc cau lénh
insert va update.

Nhitng diém khdc biét it hon trén céc varray trén cde hoat déng
update, Nested table cung cdp mjt tdp hgp truy cdp true gide hon cho
DML. Vi ERD tugng trung cho street_address du6i dang mét danh s4ch,
khéng can phdi tai dinh nghia né. Varray hosic nested table 1a phén
thyc thi eda mot danh sdch.

Trong khi DML cé tinh tryc gidc hon, ban m4t di mét phdn linh hoat
trén cdc rang buge cd s¢ dit ligu. Khi lam viée v6i cdc varray rang bude
d€ khong cho phép céc gid tri réng. Pay da 1a mét tinh nang mdi trong
Oracle 10g. Bay gig varray duge luu trit duéi dang cdc cu tric inline,
cho phép mét rang buge NOT NULL. Tr4i lai, cdc nested table duéi dang
cdc gid tri cot khéng cho phép sit dung mdt rang bude NOT NULL. Didu
nay ding khi ban dinh nghia loai table v4i lua chon mie dinh ho#c ghi
de Iya chon mée dinh 1a khong cho phép céc gid tri réng (null). Khi ban
¢d st dung mét loai table trong mét dinh nghia table va xdc lap rang
buge cdt sang NOT NULL, né sé& dua ra mot 161 ORA-02331.

Gli i

Neu ban sa c]unq cfng cy oerp d¢ kigm tea mol I5i OQA-OQS3', né & cho I)qn
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Ban c6 thé d& dang test gi6i han trén cdc rang bude cd s dit liéu. Tao
mdt kidu dit lidu nested table nhu sau:

CREATE OR REPLAGE TYPE address_table AS TABLE OF VARCHAR2(30 CHAR})
NOT NULL;

/

Ban s& thdy 16i sau day duge dua ra néu ban chay script chén céc gid
tri rdng trong cot:

,street_address ADDRESS_TABLE NOT NULL

*

ERROR at line 4:
ORA-02331: cannot create constraint on column of datatype Named Table Type
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Viéc tao table that bai bdi vi kidu kiém tra nested table khéng cho
phép st dung rang budc NOT NULL. Theo dinh nghia, cédc nested table
khéng thé rang bude. Ban nén xem xét didu nay khi sif dung mét nested
table. Ban luu trit mdt table vén chi duge tham chiéu qua table b&. Viée
dat modt rang bude ¢6t NOT NULL khéng nhét quan véi mét loai nested
table.

Mbdt rang buéc NOT NULL trén mét cdt nested table tuong duong
nhu viée bét bude mét hang duge chén trong nested table trudc khi dinh
nghia né. Piéu nay khéng thé duge. Mot rang buc NOT NULL trong
trudng hop nay c6 chifc nang nhu méit rang bugc tinh toan ven tham
chiéu co s& dif liéu va do dé khong duge phép. Cdc rang buée NOT NULL
cho cdc nested table tré thanh nhitng vidn dé thiét k&€ dng dung cin xem
xét khi chén hod#ic ¢dp nhét cdc hang.

Sau khi doc muc nay, ban mudn xem xét tai sao ban st dung mét
varray trong cdc dinh nghia table. Ban s& thdy ring cdc nested table
cung cidp mdt phuong thic truy cdp tu nhién hon d&n cdc phan ti trong
cdc cAu lénh update DML.

created_addressbook2.sqp xdy dung méi trudng cho phin nay. Ban
nén chay né truée khi ed sit dung bat k¥ script sau day.

Nhu cdc varray duge dé cap trude d6, cde cdu 1énh insert ¢6 mdt loai
truy cdp. N6 1a mo6t phuong phdp ddi hdi nhidu nd luc déi vé6i kiéu dix
liéu. Céc ciu 1énh insert c4dp phat khong gian cdn thiét dé tao nested
table. Vi dy, trong mét phén thuc thi nested table clia street_address, cé
thé chén mdt vao bat k¥ s6 hang dif liéu. Khi chén hang, mét instance
cha loai tip hop duge tao véi sd hang duge chon. Nhu ban thdy, cd phap
d& chén nested table 1a guong (mirror) s dung cho mét varray. Ngoai 1&
l1a tén cida loai tap hop duge sit dung trong phugng thie tao.

-- This is found in nestedtable_dmi1.sql on the publisher's weh site.
INSERT INTO individuals VALUES

{ individuals_s1.nextval, ‘John', Sidney', ‘McCain’, 'Mr.");

INSERT INTO addresses VALUES

( addresses_s1.nextval

, individuals_s1,currval

, strings
('Office of Senator McCain'
,'450 West Paseo Redondo’
,"Suite 200"

. Tucson’



304 Chuong 7: C4c tdp hgp
llAzl
,'85701"
L USAY); .

Chuang trinh mau chen mét tap hgp ddy di gdm ba hang vao kiéu dit
liéu nested table. Diéu quan trong cén chd ¥ 13 trong ménh dé values,
tén kidu dit 1iéu nested table duge sif dung lam phuong thic tao. Phuong
thie tao sl dung ci phdp duge trinh bay trude dé véi mot danh s4ch cdc
tham s& that sy duge phén céch biing ddu phdy trong mét tap hop ddu
ngodic don.

Néu ban truy vén cft street_address tit table, ban s& thiy mat tip
hgp tré vé cha phuong thic tao véi nhimg tham sé thét sy cia né. Piéu
nay duge minh hoa bing c4ch chay mét query nhu sau:

-- This is found in nestedtable_dmli1.sql on the publisher's web site.
SELECT street_address
FROM addresses;

K&t qua rit ngén tit query duge ghi chd.
-- This is found running nestedtable_dmi1.sqi from the publisher's web site.
STREET_ADDRESS

| ADDRESS_TABLE('Office of Senator McCain', '450 West Paseo ...

Loai két qud nay khéng hitu dung cho 1im. N6 ciing rit khdc véi
nhiing gi ban mong dgi. S dung ngdn ngif truy van di lisu (DQL) d&
chon mdt két qud tir kiéu dit 1igu nested table ddi héi ci phdp dic biét.
Théat may thay, khong gisng nhu ban thuc thi varray bing cich gan
(cast) vAo mdt nested table, ban c6 thé truy cap tryc ti€p cdc nested
table trong DQL.

Vi dy sau day dinh dang két qud vdi SQL*Plus. Sau d6, né chon céc
gid tri cft tif nested table méi 14n mot gid tri.
-- This is found in nestedtable_dmIt.sql on the publisher's weh site.
-- Use SAL*Plus to format the output.
COL column_value FORMAT A30

-- Print formatted elements from aggregate table.
SELECT  nested.column_value

FROM addresses a

, TABLE(a.street_address) nested
WHERE address_id = 1;
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Tit khéa TABLE chuyén déi nested table thanh mdt table gdp nhu
mdt ham pipelined. K&t qua tif query 1a
-- This is found running nestedtable_dmi1.sql from the publisher's web site.
COLUMN_VALUE

Office of Senator McCain
450 West Paseo Redondo
Suite 200
DQL dé truy cap cdc gid tri trong mdt nested table tra vé& mét tap hop
hang. Mt van dé véi mot tap hop hang 13 trén tip hop hang véi mot di
liéu khéc trong SQL. Vi nhiing phén tit khdc duge trd vé trong mét lua

chon binh thudng s& ¢6 mét bién ¢d trén mbdi hang, thé hién dir lidu thi
khé.

PL/SQL gidap ban gidm di nhitng han ché. Ban sé xay dung mo6t ham
d€ tra vé mot chudi chidu dai kha bién véi cde ngit hang. N&u ban cén
xem lai chi ti&t vé vigc x4y dung cdc hamlt, hay xem chuong 6. Tuong tu,

ban nén kié€m tra Collection API ¢ sau trong chuong nay d& biét chi tiét
vé phudng thite COUNT.

Ham sau day 14y két qué hang trd v& va tao mdt chudi ¢6 chidu dai
kh4 bién. Ban s& thdy né 12 mft vi dy hitu dung, dic biét trong trudng
hgp xay dung cdc dia chi thu tin.

-- This is found in nestedtable_dmIi1.sql on the publisher's web site.
CREATE OR REPLACE FUNCTION many_to_one
{street_address_in ADDRESS_TABLE) RETURN VARCHAR2 IS
retval VARCHAR2(2000) := ";
BEGIN

-- Read all elements in the nested table, and defimit with a line break.
FOR i IN 1..street_address_in.COUNT LOOP
retval .= retval || street_address_in(i) |1 CHR(10);

END LOOP;
RETURN retval;

END many_to_one;

/

Ham 14y mot nested table va bién déi né thanh mat chudi nhidu dong.

St dung SQL*Plus d€ dinh dang cét, ban c6 thé truy van chudi duge dinh
dang:
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-- This is found in nestediahle_dmi1.sql on the publisher's web site.
-- Use SQL*Plus to format the output.
COL address_{abel FORMAT A30

-- Print a mailing label.

SELECT i.first_name I "'

Il i.middle_initial 11 **

i i.last_name |1 CHR{10)

Il many_to_one(a.street_address)
Il city 14 °,"

[ state [ '

[ postal_code address_label
FROM addresses a

, individuals i

WHERE a.individual_id = i.individual_id
AND i.individual_id = 1,

K&t qud duge dinh dang tit query 1a

-- This is found in nestedtable_dml1.sql on the publisher's web site.
ADDRESS_LABEL

John McCain

Office of Senator McCain
450 West Paseo Redondo
Suite 200

Tucson, AZ 85701

Nhu ban dé thay trude d6 trong chuong, PL/SQL 1a cdch duy nhat dé
c¢dp nhét cdc varray trit phi thay ddi toan b9 néi dung. Pidu nay khéng
phdi nhu véy véi cdc nested table. Mot wu diém chinh ciia cdc nested
table 1a ban c6 thé cap nhat céc phin tit hang riéng 16. Nhimg hoat dong
c&p nhét ¢6 thé duge thyc hién tryc ti€p trong céc cau 1énh update DML,

Ban sit dung chuong trinh miu sau diy d€ thay thé toan b ndi dung
cta kiéu dif liu nested table street_addess:

-~ This is found in nestedtahle_dmi2.sql on the publisher's web site.
UPDATE addresses
SET street_address =

address_table('Office of Senator McCain'
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,'2400 E. Arizona Biltmore Gir.’
'Suite 1150")
WHERE address_id = 1;
Cau lénh update gan gi4 tri cta mdt loai tdp hgp address_table méi
dudc tao. N6 1am nhu véy béing c4ch tao mdt instance cia nested table.
Diéu nay duge thye hign théng qua mjt tién trinh tao trong d6 cdc tham

s0 that sy duge chuyén bén trong céc tham s& va duge phan céch bing
cdc d4u phdy.

St dung cing mét cdu 1énh select phitc tap d& truy v&n dit lidu méi,
ban sé thiy két qud sau day:
-- This is found in nestedtable_dmi2.sql on the publisher's web site.
COLUMN_VALUE

Office of Senator McCain
2400 E. Arizona Biltmore Cir,
Suite 1150
Ban c6 thé€ truc ti€p cdp nhat mdt phin cia mét cot nested table
trong SQL. Hode, ban ¢6 thé sif dung hai phuong phédp trong PL/SQL.

D4y 14 mt cdi tién so vdi viéc thidu tinh ning cdp nhat tu déng cho cot
varray.

Chuong trinh sau diy s& cap nhét hang ddu tién trong nested table
street_address. N6 s& thém tén cia thugng nghi si vao chudi 6 chidu dai

kha bién:
--- This is found in nestedtakle_dml3.sql on the publisher's web site.
UPDATE TABLE(SELECT  street_address
FROM addresses
WHERE address_id = 1)
SET column_value = 'Office of Senator John McCain'
WHERE  column_value = 'Office of Senator McCain':
K&t qué duge dinh dang ti query 1a
== This is found running nestedtable_dmi3.sq! from the publisher's web site.
COLUMN_VALUE

Office of Senator John McCain
450 West Paseo Redondo
Suite 200
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Hoic, ban ¢6é thé sit dung PL/SQL d& thye hién viée cdp nhat. Hai
phuong phdp ma ban ¢6 thé chon trong PL/SQL 1a
®m Cap nhat trye ti€p mot hang trong nested table
®m Cap nhat tdt ca ndi dung hang cho mot cdt nested table
C4p nhat tat cd ndi dung hang 12 mot mirror cho phusng phdp duge
3 dung truée d6 cho cdc varray. Ban nén kiém tra vi du dugc trinh bay
truée 36 trong chuong cho phuong phédp d6. Tiép theo, ban s& xem céch
cap nhat trye ti€p mét hang trong mot cdt nested table. Vi du s& dung
SQL dong va cdc bién lién két. Cd hai duge dé cdp trong chuong 11.

-« This is found in nestedtable_dml3.sql on the publisher's web site.
DECLARE
-- Define old and new values.
new_value VARCHAR2(30 CHAR) := 'Office of Senator John McCain';
old_value VARCHAR2(30 CHAR) := 'Office of Senator McCain';

-- Build SQL statement to support bind variables.
sql_statement VARCHAR2(100 CHAR)

= 'UPDATE THE {SELECT street_address '
11* FROM addresses '
[ 1I' WHERE address_id = 21) '
| I'SET column_value = :1°'
I I'WHERE column_value = :2';
BEGIN

-- Use dynamic SQL {o run the update statement.

EXECUTE IMMEDIATE sgl_statement USING new_vaiue, old_value;
END;

/

Chuong trinh cho ban sit dung c4c bién lién két thay vi cédc bién thay
thé d€ tao mot cau lénh update dong. Ménh d& USING hd trg c4c ché do
IN, OUT va IN OUT nhu cdc ham va thd tuc duge dé cap trong chuong
truée. Mic dinh 1a ch& 33 IN gin gifng v6i mdt cAu 1énh UPDATE dsi
véi nhitng gi ban 1am khi ban muén chuyén cic tham s8 véo cdc cursor
mdt cdch tudng minh.

Gl i

Cac bign lien ket la cac pluoe"noHer duge danh 58, Cac bign hode chufi rie ]
I:iEi theo vi i tham chigu l:t\t'mq vhi ménl'l 3 USING.
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K&t qua duge dinh dang tif query gidng vdi két qua trong vi du vita roi.
Céc hoat déng cdp nhét chi ¢é thé duge thue hién cho cde phan t& bén

trong mot nested table. Néu ban muén thém mot phén tr vao mgt gia tri

¢dt nested table, ban phai st dung P1/SQL. Chuong trinh sau d4y trinh
bay cdch thém hai hang di liéu.

CAu lénh insert vAn v4y ngoai trir dinh nghia kiéu cho ciu 1énh ma
ban d3 st dung trong viéc thdo ludn cdp nhét varray. N6 chén chi mot
phén tif vao cdt street_address khdi tao chi mot phan tif cia mét tap hop
nested table cho hang. Vi du sau ddy minh hoa cdu lénh insert:

-- This is found in nestedtable_dmlid.sql on the publisher's webh site.
INSERT INTO individuals VALUES

( individuais_s1.nextval, 'Edward’, 'Moore’, 'Kennedy', 'Mr.");

INSERT INTO addresses VALUES
( addresses_s1.nextval
, individuals_s1.currval
, address_table('Office of Senator Kennedy")
, 'Boston’
, 'MA'
, '02203'
, 'USA";
Ban c6 thé st dung gidi phdp sau ddy d€ thém c4c phén t& thisu vao

cdt tap hop nested table. Ban nén chi y chi ¢6 mdt sy khéc biét gitta mot
varray va nested table. Su khédc biét d6 1a kidu dit lidu.

-- This Is found in nestedtable_dml4.sql an the publisher's web site.

DECLARE
TYPE address_type IS RECORD
{ address_id INTEGER
, individual_id INTEGER
, Street_address ADDRESS_VARRAY
, City VARCHAR2(20 CHAR)
, state VARCHAR2(20 CHAR)
, postal_code VARCHAR2(20 CHAR)
, Country_code VARCHAR2(10 CHARY));
address ADDRESS_TYPE;

-- Define a cursor to return the %ROWTYPE value.
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CURSOR get_streset_address

(address_id_in INTEGER) 1S

SELECT *

FROM addresses

WHERE address_id = address_id_in;
BEGIN

-- Access the cursor.

OPEN get_street_address(2);

FETCH get_street_address INTO address;

CLOSE get_street_address;

-- Add elements.
address.street_address.EXTEND(2);
address.street_address(2) := 'JFK Building';
address.street_address(3) := 'Suite 2400";

-- Update the varray column value.
UPDATE  addresses
SET street_address = address.street_address
WHERE address_id = 2,
END;
/

Chuong trinh méu doc ddy di hang va nested table. Sau d6, né cép
nhit chi phén t& thd hai va phén t thi ba clia tdp hop x&p 16ng.

File xuét sau diy minh hoa k&t qua:

-- This is found running nestedtable_dmi4.sgl from the publisher's web site.
COLUMN_VALUE

Office of Senator Kennedy
JFK Building
Suite 2400

Cic Assoclalive Array

Céc associative array (mang két hop) 1a nhitng cau tric mot chidu cua
mét ki€u dir liéu Oracle 11g hojc mot record/loai d6i tugng do ngudi
dang dinh nghia. Nhu duge thdo ludn & ddu muc, trude d6 ching dude goi
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1a c4c table PL/SQL. Muc ndy t4p trung vao cdc cdu tric mot chidu cia
mang cdc két hop.

Céc méang két hgp khéong thé duge sit dung trong céc table. Chiing ¢6
thé duge s dung chi lam cdc céu tric l4p trinh. Ching c6 thé duge truy
cdp chi trong PL/SQL. Ching giéng nhu cdc loai tap hgp khéc va khéc
véi cdc mdng (array) theo nghia truyén théng cia nhiing nhu cdu lap
trinh ching han nhu Java, C, C++ va C#. Chiing c6 ho hang gén giii véi
céc list va map. Ching khong ¢6 kha niing caa cde linked list (danh sich
liét k&) nhung cé thé& duge 1am cho hanh déng theo cdch dé théng qua
mdt giao dién lap trinh do ngudi dung dinh nghia.

Diéu quan trong 1a cdn chd ¥ mét s6 van dé chinh duge trinh bay béi
cac mang k&t hgp. Nhitng van dé nay huéng mét phuong phap hoi khac
sang viéc minh hoa st dung ching. Cdc mang két hop

m Khong doi hdi viéc khdi tao va khéng cé cu phap phuang thiie tao.
Chiing khéng cén c8p phat khéng gian trude khi gan cac gia tri, didu
nay loai bd st dung phudng thic Collection AP| EXTEND.

B C6 thé dugc tao index biing s va ké ca Oracle 11g. Trong Oracle
11g, chung ciing ¢6 thé sir dyng céc chudi cé chiéu dai kha bi&n duy
nhét.

B C6 thé sl dung bat ky s& nguyén 1am gid tri index, nghia la bat ky s&
am, duong hoic s8 nguyén zero.

B Bugc chuyén di ngdm dinh U cac gia tri trd vé %ROWTYPE, loai
record va logi ddi tugng tuang dudng thanh cac cdu tric mang két
hgp.

W L& chia khéa dé sd dung cau 1énh FORALL hodic ménh dé BULK
COLLECT v8n cho phép chi hang loat c4c record tif mot table co sd
dir lidu sang moét don vi lap trinh.

m Doi hoi xi ly dac biét khi s&f dyung mét chudi ky ty lam mét gia tri
index trong bét ky co s dii liéu sU dung céc xac 1ap duge toan cdu
héa, chdng han nhu cdc tham s8 khdi tac NLS_COMP hodc
NLS_SORT.

Ban s& bit d4u bding cdch thdy cdc k thuit dinh nghia mé rong duge
cung cép trong Oracle 11g. Sau d6 kiém tra nhitng céng dung chinh cta
ching du6i dang nhiing cdu trdc 14p trinh PL/SQL.

Dinh nghia va sit dung cdc mang két hop lam céu triic chutong trinh
PL/SQL

Cu phép d€ dinh nghia mot mang két hop trong PL/SQL c6 hai kha
nang, Mot 1a

CREATE OR REPLACE TYPE fype_name AS TABLE OF element_type [ NOT
NULL ]
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INDEX BY [ PLS_INTEGER | BINARY_INTEGER | VARCHAR2(size} ];

Nhitng van dé nay xoay quanh viéc cho phép hoic khéng cho phép cde
gi4 tri réng trong cdc nested table 4p dung vao cdc mang két hgp. Theo
quy t#c, ban nén bdo ddm di lidu trong mét mang khong réng. Ban cé
thé€ 1am diéu d6 bang cdch cho phép rang budc khi dinh nghia mot mang
két hop hotic ban ¢6 thé lam diéu d6 bing l4p trinh. D6 13 mdt quyét
dinh ma ban s& cAn dua ra trén co s& ting trudng hop.

Ban c¢6 thé st dung s6 4m, duogng ho#ic zero 1am gi4 tri index cho céc
méng két hop. C3 hai kiéu PLS_INTEGER va BINARY_INTEGER la
cédc ki€u khong rang bude 4nh xa sang cdc dic ta goi trong C/C++, C# va
Java trong Oracle 11g.

Ban c6 thé st dung cdc chudi cé chidu dai kha bién 1én dén bén ngan
ky tu dudi dang cdc cot trong céc table. Kidu VARCHAR2 hd tro kich cd
vat 1y Unicode dé thue thi toan cdu héa. Piéu nay 6 nghia ban c6 thé luu
tri mét nita hodic mot phén ba ky tuf phu thude vao phén thue thi Unicode.
Hay tham khdo chéo c4c kiéu dit lisu NCHAR, NCLOB va NVARCHAR2
trong chuong dé bi&t thém thong tin vé viée quan 1y kich ¢d Unicode.

Cu phép cdn lai € dinh nghia mét mang két hop 1a

CREATE OR REPLACE TYPE type_name AS TABLE OF element type [ NOT
NULL ]

INDEX BY key_type;

Luyta chon key_type cho phép ban st dung céc kiéu dir lieu VARCHAR2,
STRING hodc LONG ngoadi cdc kidu di liéu PLS_INTEGER va
BINARY_INTEGER. C4 VARCHAR2 va STRING doi héi mét kich c&
dinh nghia. Kiéu dit ligu LONG thi khéng, bdi vi theo dinh nghia né 1a
mét chudi c6 chidu dai khi bign 1a 32,760 byte. Ban nén xem chuong 3
dé€ biét chi tist vé cac kidu dir lisu LONG.

Nhu duge thdoe luén, cdc méng két hgp khéng doi héi khéi tao va
khéng cé mét ¢ phdp phuong thic tac. Pay 12 mot diém khéc biét ddng
k& so v6i hai loai t4p hop kia: varray va nested table. N6 1a mat 1gi ich
dang k€& dsi v6i viée s& dung cdc méang két hop trong PL/SQL. Piéu nay
dic biét ding béi vi cdu tric co bén cla cdc mang két hop v6i mot index
s6 nguyén da khong thay d6i nhiéu ké tir khi né duge thuc thi trong
Oracle 7, phién ban 7.3.

Néu ban ¢8 tao m§t mang két hop, ban s dua ra mét ngoai 16 PLS-
00222. Chuong trinh sau day ¢ tao mdt mang két hop:

-- This is found in create_assocarray1.sql on the publisher's web site.
DECLARE

-- Define an associative array.

TYPE card_table IS TABLE OF VARCHAR2(5 CHAR)
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INDEX BY BINARY_INTEGER;

-- Declare and attempt to construct an associative array.
cards CARD_TABLE := card_tabie('A’,'B','C'),

BEGIN
NULL;

END;

/

N6 s& dua ra cdc thong bdo 16i sau day:

-- This is found running create_assocarrayl1.sql from the publisher's web
site.

cards CARD_TABLE := card_table('A",'B",'C’);

*

ERROR at line 8:

ORA-06550: line 8, column 23:

PLS-00222: no function with name 'CARD_TABLE' exists in
this scope

DRA-06550: line 8, column 9:

PL/SQL: item ignored

Sy ¢& xdy ra béi vi ménh d& INDEX BY da tao mot méng ké&t hop chd
khéng phai mot nested table. Trong khi mét dinh nghia kiéu nested
table dinh nghia mé6t phuong thdc tao mét cach ngdm dinh, mot ming
k&t hop thi khéng.

Trong phin thdo luin trude, phuong thic tao d6i tugng da duge xem
1a mot ham. Céc loai tAp hgp, varray va nested table khéc, 13 céc loai d6i
tugng dinh nghia cdc ham khéi tao mot céch ngdm dinh. Méng k&t hop
12 modt cau tric chit khong phai loai déi tugng. Do dé, n6 khéng ¢6 ham
tao duge tao ngdm dinh va thét bai khi ban b goi ham.

Tuong ty, ban khong th§ dinh huéng mdt mang két hop cho dén khi
né chita c4c phan t&. Chuong trinh miu sau ddy minh hoa sy cf:

-- This is found in create_assocarray2.sql on the publisher's web site.
DECLARE
-- Define an associative array of strings.
TYPE card_table IS TABLE OF VARCHAR2(5 CHAR}
{NDEX BY BINARY_INTEGER;
-- Define an associative array variable.
cards CARD_TABLE;
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BEGIN

DBMS_OUTPUT.PUT_LINE(cards(1));
END;
/
N¢ sé dua ra ngoai 1& sau ddy, hoan toan khéc véi nhiing ngoai 12 cta

cdc loai tap hgp khéc. Nhu duge mé t4 truée, ban nhan duge mdt 16i tap
hop khong khéi tac tit varray va nested table. Céc mang két hop dua ra

mét ngoai 1& no data found. Léi no data found xuat hién bdi vi cde phén
td mang két hop duge tao théng qua viéc gdn phén ti trye tiép.

--This is found running create_assocarray2.sql from the publisher's web
site.

DECLARE

ERROR at line 1:
ORA-01403: no data found
ORA-06512: at line 13

Theo quy téc chung, ban muén tranh kha ning xay ra 16i nay. Chuong
trinh sau day cung cip mét co ché& dé tranh gip phai 16i:

-- This is found in create_assocarray3.sql on the publisher's web site.
DECLARE
-- Define an associative array of strings.
TYPE card_table IS TABLE OF VARCHAR2(5 CHAR)
INDEX BY BINARY_INTEGER:
-- Define an associative array variable.
cards CARD_TABLE;
BEGIN
IF cards.COUNT <> 0 THEN
DBMS_OUTPUT.PUT_LINE (cards(1});
ELSE _
DBMS_OUTPUT.PUT_LINE('The cards collection is empty.');
END IF,
END;
/
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Phuong thic Collection API COUNT tra vé mot gid tri zero bén du6i
chi hai dién thoai:
B Khi mdt tap hgp varray hodc nested table duge khdi tao va khéng
gian khéng dugc cdp phat cho cdc phén ti
B Khi mot mang két hgp khdng ¢ cac phan ti duge gan
Vi diéu kién thit hai duge dap Gng, chuong trinh tra vé théng bio ti
céu lénh else. Két qua nhu sau:

-- This is found running create_assocarray3.sql from the publisher's web
site.

The cards collection is empty.

Phuong thic Collection API EXTEND s& khéng c4p phat khong gian
cho mang két hgp. Chuong trinh sau diay s& minh hoa sy né luc:

-- This is found in create_assocarray4.sql on the publisher's web site.
DECLARE
-- Define an associative array of strings.
TYPE card_table 1S TABLE OF VARCHAR2({5 CHAR)
iINDEX BY BINARY_INTEGER;
-- Define an associative array variable,
cards CARD_TABLE;
BEGIN
IF cards.COUNT <> 0 THEN
DBMS_OUTPUT.PUT_LINE(cards(1));
ELSE
cards.EXTEND;
END IF;
END;
/
N& luc nh¥m md rong mot mang két hgp dua ra mot ngoai 1& PLS-
00306. Ngoai 1é cho bi&t riing ban goi né vdi s6 holdic cdc loai d&i sG
khong ding. N6 that su c6 nghia 13 component select khéng thé tim

th&y phuong thic gén viao méng két hgp. Phugng thie Collection API
EXTEND chi ¢6 thé thao tdc trén cic varray va nested table.

Khdi tgo cdc mdng két hgp

Nhit duge thio ludn, ban c6 thé tao cAc mang két hop vdi mot index s6
hosic mdt chudi ¢6é chiéu dai khé bi&n duy nh4t. Cdc index s6 phai 1a cdc
s6 nguyén von 1a céc s8 duong, &m va zero. Céc chudi ¢6 chidu dai kha
bién duy nhdt c6 thé la cde kiéu dit litu VARCHAR2, STRING hoic
LONG.
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Bay gid ban thiy cdch gan cdc phén t& vio mét méng k&t hgp duge
tao index bing sé trong vi du sau day:

-- This is found in create_assecarrayd.sql on the publisher's web site.
DECLARE ‘

-- Define a varray of twelve strings.

TYPE months_varray IS VARRAY(12) OF STRING(S CHAR):

-- Define an associative array of strings.

TYPE calendar_table IS TABLE OF VARCHAR2(9 CHAR) INDEX BY
BINARY_INTEGER;

-- Declare and construct a varray.
month MONTHS_VARRAY =
months_varray('January','February','March’, April','May','June'
,July'," August’,'September’,'October’,'November','December');
-- Declare an associative array variable.
calendar CALENDAR_TABLE;
BEGIN
-- Check if calendar has no elements, then add months.
IF calendar,COUNT = 0 THEN
DBMS_OUTPUT.PUT_LINE('Assignment loop:');
DBMS_OUTPUT PUT_LINE('—————------ -}
FOR i IN month.FIRST..month.LAST LOOP
calendar(i) :=
T DBMS_OUTPUT.PUT_LINE('tndex [ 11§11 is [' | | calendar(i) | 1
calendar(i) := month{i);
END LOOP;

-- Print assigned element values,

DBMS_OUTPUT.PUT(CHR{10});

DBMS_OUTPUT.PUT_LINE(' Post-assignment loop:');

DBMS_OUTPUT.PUT_LINE(' Y

FOR i IN calendar.FIRST..calendar.LAST LOOP
DBMS_OUTPUT.PUT_LINE('Index [ F1it1']is [' | | calendar(i) | 1]");
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END LOOP;
END IF;
END;
/ .
Vi du tru6c minh hoa viée di chuyén néi dung cia mét varray d&én mét
mang ké&t hop. Trong vi du nay, ¢4 hai ciu trac c6 mdt gid tri index sé.

K&t qui cha né in mot dong cho méi thang cho ca hai loai tap hgp.
Sau day 1a mot ban sao rat ngén cla két qua:

-- This is found running create_assocarray5.sql from the publisher's web
site.

Assignment loop:

Index [1] is []
Index [2] is []

Index [11] is {)
Index [12] is []
Post-assignment loop:

index [1] is [January]
Index [2] is [February]

Index {11] is [November]
Index [12] is [December]

Trong Oracle 11g, néu ban quy&t dinh s dung mdt chubi c6 chiéu dai
kha bién 1am gid tri index, ti&n trinh thay d6i. Vong 14p FOR d4y chudn
lam viéce d€ gdn nhiing gi4 tri tif varray sang méng ké&t hgp. Tuy nhién,
loai vong lap FOR déy nay s& khong doc méng ké&t hgp. Van dé 1a phép
gén bén trong vong 1ap FOR. Ban phai thay d4i gi4 tri index duéi dang

Gan Index s6 ~ Gén Index chudi

calendar(i) :=""; Calendar(month(i)) =" ";

Bién counter 1a i trong chugng trinh trude. Bi&n counter duge dinh
nghia 12 mit PLS_INTEGER. Do d6, gi4 tri index chudi ¢6 chiéu dai khé
bi&n khong thé dudc cast vao mot sé nguyén béi vi né khong phai 1a s8
nguyén. Do d6, né dua ra mot 16i chuyén ddi ORA-06502. Cung mét vi du
da lam viée trude 36 bdi vi bién counter duge cast dudi dang méot
VARCHAR2 khi khdi tao cdc thanh vién (member) va cast trd lai mét
INTEGER khi doc mang k&t hgp.
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Thi thuat

Céac mang két hgp (associative array) khéng c6 i phap dinh huéng tuong duong
véi ct phap cling tén vdi chiing trong JavaScript. Ban khéng thé xem mang két
hop la mt cursor bing cich sit dyung mjt c4u triic vong I3p FOR cursor.

Diéu nay dua ra mét van dé. Mot gia tri index khéng phai sd doi héi
ban phdi biét noi bit ddu va cich ting lugng. Céc phuong thie Collec-
tion API FIRST va NEXT cung cdp nhitng cong cu. Chi ti&t v& Collection
API duge dé cdp sau trong chuong ndy néu ban muén bidt thém vé
nhitng phuong thic nay bay gid.

Ban ¢6 thé si dung phuong phép duge minh hoa trong chuong trinh
mau sau ddy d€ gidi quyét vén dé. Trong vong lap FOR day thi hai, logic
dé truyén ngang mot index chudi duy nhat duge cung cip:

-- This is found in ¢reate_assocarray6.sql on the publisher's web site.
DECLARE
-- Define variabies to traverse a string indexed associative array.
current VARCHAR2(9 CHARY);
element INTEGER;

-- Define required colfection datatypes.
TYPE months_varray IS VARRAY(12) OF STRING(9 CHAR);.

TYPE calendar_table IS TABLE OF VARCHAR2(9 CHAR) INDEX BY
VARCHAR2(S CHAR);

- Declarg a vasray. _
month MONTHS_VARRAY :=
months_varray('January','February’,'March','April','May’, Jung'

,'July','August‘,‘September‘,'October'.’November'.'Decemher');
-- Declare empty associative array.
calendar CALENDAR_TABLE:
BEGIN '
-- Check if calendar has no elements.
IF calendar.COUNT = 0 THEN
-- Print assignment output title.
DBMS_OUTPUT.PUT_LINE('Assignment loop:');
DBMS_OUTPUT.PUT_LINE(' Y
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FOR i IN month.FIRST..month LAST LOOP
calendar(month(i}) := TO_CHAR();
DBMS_OUTPUT.PUT_LINE{'Index [' | | month(i) I 1 'Tis [' 11i11 ')
END LOOP;

-- Print assigned output title.
DBMS_QUTPUT.PUT(CHR{10));
DBMS_OUTPUT.PUT_LINE('Post-assignment loop:');

DBMS_OUTPUT.PUT_LINE(' %
FOR i IN 1..calendar.COUNT LOOP
IFi=1THEN

-- Assign the first character index to a variable.
current ;= calendar FIRST;
-- Use the derived index 1o find the next index.
element := calendar(current);
ELSE
-- Check if next index value exists.
tF catendar.NEXT(current} IS NOT NULL THEN
-- Assign the character index to a variable.
current := calendar. NEXT{current);
-- Use the derived index to find the next index.
element := calendar(current);
ELSE
- EXxit loop since fast index value is read.
EXIT;
END IF;
END IF;
-- Print an indexed element from the array.
T DBMS_OUTPUT PUT_LINE('Index [" | I current 11 '] is [' | | element | |
END LOOP;
END IF;
END;
/
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Vi dy trudc minh hoa viéc di chuyén néi dung ca mot varray c6 index
8 sang mt mang két hgp cé index chudi duy nhat.

Céau lénh IF ki€m tra xem b d&m vong lip for diy c6 bing 1 hay
khong. C4u 1énh nay tim record déu tién dé€ b4t diu truyén ngang mang
két hgp. Ban sit dung phuong thic Collection API FIRST dé tra vé gis
tri index chuéi duy nhat d4u tién. Chuong trinh gan gid tri index chudi
duy nhat sang bién current va sau d6 né st dung bién current dé tim gi4
tri dir lidu réi gan vao bi&n element. Vao lic nay, né thoat cau lénh if-
then-else va in cdc gid tri nhu duge mé t4 sau dé.

Vao bu6e di thit hai qua vong lap FOR déy, cudc kiém tra ciu 1énh IF
sé that bai. Sau d6, n6 s& di dén cau lénh ELSE va gip phdi cau lénh if-
then-else duge x&€p long. Cau lénh IF st dung Collection API NEXT d§
ki€m tra xem c6 mét record khéc trong mang két hgp hay khéng. Néu c6
mét record khac trong mang két hgp, né sé& st dung bién current dé tim
gid tri index k& ti€p. N6 gan gid tri d€ thay thé gia tri trong bién
current. Khi khéng cdon ¢é cdc record nita, né thoat.

N6 in cdc index va gid tri tif médng két hyp calendar bing package
DBMS_OUTPUT. Chuong trinh tao ludng d4u ra sau day. LAn nita, né
da duge chinh sira d€ bdo toan khoang tréng:

-- This is found running create_assocarray6.sql from the publisher's web
site.

Assignment loop:

Index [January] is [1]
Index [February] is [2]
Index [November] is [11)
Index [December] is [12)
Post-assignment loop:
Index [April] is [4]

Index [August] is [8]
index [December] is [12]
index [February] is [2]
Index [January] is [1)
Index [July] is {7]

Index [June] is [6]

index [March] is [3]
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Index [May] is 5]
Index {November] is [11]
Index [October] is [10]
Index [September] is [9]
Ban c¢6 thé thdy trinh tu tap hop cla mang két hop khée véi cdch né
duge truyén ngang. Cdc phuong thite Collection API FIRST, NEXT va
PRIOR lam viéc tir cdc hash map cho céde chudi duy nhét. Viée phén loai

phu thudc vao cdc tham s8 co s6 dit lidu NLS_COMP va NLS_SORT
trong céc ¢o sd dir lisdu duge toan ciu héa.

Két qué cia hanh vi phan loai nay, cdc gia tri index chudi duy nhét
dua ra mdt s& van dé thd vi cdn xem xét. N&u ban cin theo déi tha tu
gdc, ban sé can st dung mjt record ho#ic loai déi tugng cung cdp mét
khéa dai dién. Khéa dai dién c6 thé€ duy tri thi tu géc.

Céc toan tir tip hyp

Oracle 11g cung cdp cdc todn t{r tap hgp. Ching hanh déng va ¢6 chite
ndng nhu céc todn ti tdp hgp SQL trong cdc cdu lénh select. Su khac
biét 14 chiing dugc st dung trong cdc phép gan giita nhiing tdp hgp cda
cdc loai chit ky tuong hgp. Ching chi lam viéc véi cdc varray va cac
nested table bdi vi ching ddi héi cdc gia tri index s8. Ban phai di tra cdc
mdng két hgp vao varray ho#c nested table trude khi sif dung cdc todn ti
tap hop, va cédc tdp hgp (collection) phai chifa céc kifu dir lidu SQL vb
huéng. Ban s& dua ra mét s6 sai hodc céc loai 18i d6i s6 hodic mdt ngoai
1¢ PL.S-00306, néu ban st dung cdc todn tif tap hop dé€ so sdnh cdc tap
hgp clia céc loai d6i tugng do ngudi dung dinh nghia. Bang 7.2 mé t4 cdc
todn tu da tdp hop.

Béng 7.2 Cdc todn tif tdp hgp cho cdc 13p hogp (Collections)

Todn ti da tip hogp Mo ta

CARDINALITY Toén td CARDINALITY d8m s6 c4c phan
t trong mot tAp hgp. Né khong cd géing
d€m chi c4c phén t&f duy nhat, nhung ban
¢6 thé két hop né véi toan tix SET dé dém
nhitng phén t¥ duy nhat. Nguyén miu la:
CARDINALITY(collection)

EMPTY Toan td EMPTY c¢6 chic ning nhuy mot
todn hang khi ban kiém tra xem mot bign
¢6 réng ho#c khéng réng. Cud phép so s4nh
la:

variable_name IS [NOT] EMPTY
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MEMBER OF

MULTISET EXCEPT

MULTISET INTERSECT

MULTISET UNION

SET

Toén t& MEMBER OF cho ban kiém tra
xem todn hang trdi ¢6 phdi 1a mét thanh
vién cida tdp hop duge s dung lam todn

-hang phdi hay khéng. Cd phdp so sanh

l1a:

variable_name MEMBER OF
collection_name

Toén t& MULTISET EXCEPT loai bé méjt
tap hop ra khdi mt t4p hgp khde. N6 1am
viéc nhu todn ¢ tAp hop SQL MINUS.
Nguyén méu la:

collection MULTISET EXCEPT collection

Toén tit MULTISET INTERSECT lugng
gia hai tip hgp va trd vé mot tdp hop.
Téap hgp trd vé chda nhitng phén t¥ vén
dd duge tim thdy trong cd hai tip hop
goc. N6 1am viée nhu todn tif tap hop SQL
INTERSECT. Nguyén méu 1a;

collection MULTISET INTERSECT collec-
fion

Toén tid MULTISET UNION luong gi4 hai
tdp hop va trd vé mét tap hgp. Tép hop
trd vé& chda tdt ¢ phdn tif cda c4 hai tap
hgp. Noi céc phén ti tring 15p duge tim
thdy, ching duge trd vé, N6 ¢é chitc niing
nhy todn td tip hop SQL UNION ALL.

Ban ¢6 th€ sl dung todn tit DISTINCT a8
loai b6 cdc phdn ti trung lap. Todn tu
DISTINCT tudn theo quy tdc todn td
MULTISET UNION. Né ¢6 chic n#ng nhu
todn td SQL UNION. Nguyén mdu la;

collection MULTISET UNION collection

Toén ti SET loai bd cdc phén tif trimg l4p
ra khdi mgt tap hop, va do dé tao mét tap
hgp gi4 tri duy nhit. N6 hoat dong nhu
mot todn td DISTINCT phan loai ra cée
phén td tring lip trong mot cau lénh SQL,
Nguygn miu s dung 1a:

SET(collection)

Ban cling ¢6 thé s dung toan t& SET 1am
mot todn hang khi ban kiém tra xem mjt
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SUBMULTISET

bigén rdng hay khéng rdng. Ciu phédp so
sanh la:

Variable_name IS [NOT] A SET

Todn td SUBMULTISET nhén dang xem
mdt tAp hgp c6 phéi 124 mdt t4p hgp con
cia mjt tdp hgp khdc hay khong. N6 tra
vé true khi todn hang tri 12 mét tap hop
con cia toan hang phai. True cé thé gay
nhim 14n néu ban tim mot t4p hgp con
phil hgp vén téi thiéu chia it hon tap hop
bé (superset) mot phdn tr. Ham tri vé
true béi vi bdt k¥ tdp hop 12 mot tap hop
con cia chinh né. Khéng c¢6 phép thit cho
mot tap hgp con thich hgp néu cing khéng
st dung toan ti CARDINALITY dé€ so sanh
xem s8 lugng phén t clia cd hai tap hop
khong bing hay khong.

Nguyén méiu la:
collection SUBMULTISET OF collection

Céc tap hgp duge hién thi duéi dang nhitng danh sach gis tri dugc
phéan cdch bing diu phdy. Loai nested table va ham SQL sau ddy cho
ban dinh dang két qui cia cac todn td tdp hop thanh mét tap hgp duge

phén cdch biing diu phdy.

-- This is found in multiset.sgl on the publisher's web site.
CREATE OR REPLACE TYPE list IS TABLE OF NUMBER;

/

CREATE OR REPLACE FUNCTION format_fist(set_in LIST) RETURN VARCHAR2

1S

retval VARCHAR2(2000);

BEGIN

IF set_in IS NULL THEN

dbms_output.put_line('Result: <Null>');
ELSIF set_in IS EMPTY THEN
dbms_output.put_line('Result: <Empty>');
ELSE -- Anything not null or empty.
FOR i IN set_in.FIRST..set_in.LAST LOOP
IF i = set_in.FIRST THEN
IF set_in.COUNT = 1 THEN
retval = (" [ | set_in{i) | | ')';
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ELSE
retval := (" | | set_in(i);
END IF .
ELSIF i <> set_in.LAST THEN
retval ;= retval | 1, ' | | set_in(i);
ELSE
retval ;= retval | | ', " | | set_in(i) I 1 )';
END IF;
END LOOP;

END IF;
RETURN retval,
END format_list;
/
Ham format_list chi lam viéc vdi cdc index s8 bdi vi cdc todn ti tap
hgp gigi han chi trong cde varray va nested table v6n chi dudgc tao index

bang cdc s6 nguyén. Céc vi du todn t tp hop ddu sit dung ham nay dé
dinh dang ké&t quA.

Todn td CARDINALITY

Todn td CARDINALITY cho phép d8m cdc phan t trong mét tdp
hgp. Néu ¢6 cdc phan t& duy nhat, ching duge d€m mét 1an cho mai ban

sao trong tip hgp. Vi du sau ddy trinh bay cdch loai trif cdc phén ti
tuong hgp:

DECLARE
a LIST := list(1,2,3,3,4,4);
BEGIN
dbms_output.put_line(CARDINALITY{a));
END;

/

Chuong trinh in s6 6 bdi vi ¢6 bon phén tif trong tap hop. Ban c6 thé

dém chi nhitng gi4 tri duy nh4t biing cich két hgp cdc wizard CARDI-
NALITY va SET nhu duge trinh bay & day:

DECLARE
a LIST := list(1,2,3,3,4,4);
BEGIN

dbms_output.put_line(CARDINALITY(SET(a))):
END;
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/

Bay gid chudng trinh in s8 4 bdi vi ¢6 bén phén ti duy nhat trong tap

hgp duge dan xuat tir tAp hop phan tif thd sdu. Phén nay da minh hoa

cAch ban c6 thé st dung todn t CARDINALITY d€ dém céc phan ti
ho#c tap hop.

Todn td EMPTY
Todn t& EMPTY duge dé c4p trong muc SET.
Todn ¥ MEMBER OF

Toan td MEMBER OF cho ban tim xem todn hang trai c6 phai 1a mét
thanh vién cda tap hgp dugc sl dung lam todn hang phai hay khéng.
Nhu v6i nhitng todn tit tdp hgp khde, cdc t4p hgp phéi sit dung nhimg
kiéu dit liéu v6 hudng chudn. Vi du niy minh hoa cdch ban tim theo mét
phan t ¢6 hién hitu trong mét tép hgp hay khéng:

DECLARE
TYPE list IS TABLE OF VARCHAR2(10};
n VARCHAR2(10) := 'One";
a LIST := list('One','Two','Three');
BEGIN
IF n MEMBER OF a THEN
dbms_output. put_line{'"n” is member.");
END |F;
END;
/
Todn t& MEMBER OF so sdnh va tré v& médt kiu Boolean true khi né

tim théy gia tri toan hang tréi trong tap hop todn hang phai. Kidu dit liéu
todn hang trdi phai khdp véi kiéu dif ligu co & ca tap hgp v6 hudng.

Todn td MULTISET INTERSECT

Toan t& MULTISET INTERSECT cho phép tim nhiing phan i con
lai tir t4p hgp du tién sau khi loai b3 bdt ki phan tif tuong hop ra khai
tip hop thit hai. Todn ti bd qua bat ky phan t trong t4p hop thit hai
khong duge tim thdy trong tap hgp thd nhét. Vi dy sau day trinh bay
céch loai trif cdc phan ti tuong hop:

DECLARE
a LIST := list(1,2,3,4);
b LIST := list(4,5,6,7);
BEGIN
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dbms_output. put_line(format_list(a MULTISET EXCEPT b));
END;
/
Chi phén tif 4 hién hitu trong ¢4 hai tap hop. Do dé phép toan loai bd
4 ra khéi t4p hgp thit nhat. Két qud sau day duge tao ra béi khai:
{1, 2, 3)

Phén nay da trinh bay cdch ban ¢6 thé sit dung cdc todn t tdp hop
(set operator) dé loai trit nhitng phén t ra khéi mét tdp hop khi ching
nim trong mdt tdp hop khac.

Todn it MULTISET INTERSECT

Toan tt MULTISET UNION che ban tim giao ho#ic nhiing gi4 tri
tuong hgp gitta hai tap hgp. Vi du sau day trinh bay cach tao mét tap
hgp cda giao gilia hai t4p hop.

DECLARE
a LIST := list(1,2,3,4);
b LIST := list(4,5,6,7);
BEGIN
dbms_output.put_ling(format_list(a MULTISET INTERSECT 4));
END;
/

Chi mét phan ¥ ti ¢4 hai tip hgp tuong hgp va d6 1a s§ 4. Két qua
sau day dugc tao ra béi kheéi:

(1,2, 3}

Phén nay d4 trinh bay céch ban sit dung c4c todn t& tap hop d€ tao
céc tdp hop cla giao giita hai tdp hop.

Todn til MULTISET UNION

Todn tit MULTISET UNION thye thi mot phép todn UNION ALL

trén cd hai tdp hgp. Vi dy sau day trinh bay cdch két hgp céc tap hgp
thanh mat t4p hep:

DECLARE
a LIST := list(1,2,3,4);
b LIST := list{4,5,6,7);
BEGIN
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dbms_output.put_line(format_list(a MULTISET UNION b});
END;
/ .
K&t qua phép todn cha MULTISET UNION duge chuyén duéi dang

mdt tham s6 that sy d&n ham format list. Hdm chuyén d6i né thanh
chubi

(1,2,3, 4,456, 7)

Ban s& thay cd hai tip hgp chia s8 nguyén 4 va tdp hgp viia tao ra cé
hai ban sao cha né. Ban c¢é thé loai bd viéc sac chép vA mé phéng mét
todn t UNION bang c4ch thém wizard DISTINCT:

DECLARE
a LIST := list{1,2,3.4};
b LIST := list(4,5,6,7);
BEGIN
dbms_output.put_line(format_list(a MULTISET UNION DISTINCT h));
END;
/

Ho#c, ban c6 thé 14y két qud cda phép todn MULTISET UNION DIS-
TINCT va chuyén né dudi dang mét d6i s6 dén todn tit SET d€ loai bé
cdc ban sao.

DECLARE
a LIST := list(1,2,3,4);
b LIST := list{4,5,6,7);
BEGIN
dbms_output.put_line(format_list(SET(a MULTISET UNION b)));
END;
/
C4 hai todn td DISTINCT va SET tao ké&t qui sau day:

(1! 2} 31 4; 5; 6; ?)

Phan nay da trinh bay cdch ban c6 thé sit dung cdc phép todn tdp hop

véi tap hgp dé tao cdc tap hdp b cla hai tdp hop c6 hosic khong cé cée
gia tri ban sao.
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Todn 16 SET

Todn td SET hanh dong trén mot ddu ra vén la mét tdp hop khéc, né
loai bo bat ky ban sao ra khéi tdp hgp va trd vé mét tdp hop méi c6
nhiing gid tri duy nhat. Vi du sau diy minh hoa cdch xén mét tap hop
thanh cac phén tt duy nhat:

DECLARE
a LIST := list(1,2,3,3,4,45,6,6,7);
BEGIN
dbms_output.put_line(format_list(SET{a}));
END;

/

Téap hgp gdc chita mudi phan t&¢ nhung ba phén t& duge sao chép.
To4an t& SET loai bd tdt cd phan t ban sao va tao mét tap hop méi cé
b4y phan tif duy nhat.

(1,2,3,4,5,6,7)

Ban ciing ¢6 thé st dung SET lam mét todn hang trong cac ciu 1énh
so sanh:
DECLARE
a LIST := list(1,2,3,4);
b LIST := list(1,2,3,3,4,4);

¢ LIST := lisY();
FUNCTION isset (set_in LIST) RETURN VARCHAR2 IS
BEGIN

IF set_in IS A SET THEN
IF set_in IS NOT EMPTY THEN
RETURN 'Yes - a unique collection.’;

ELSE
RETURN 'Yes - an empty collection.";
END IF;
ELSE
RETURN 'No - a non-unique collection.';
END IF;

END isset;
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BEGIN
dbms_output.put_line(isset(a));
dbms_output.put_line{isset{b));
dbms_output.put_line(isset{c));

END;
/

Hﬁq qhi nhé s clunq cée ddu ngodc don tréing khi l')qn =8y clu,(nq cac fgp lwp
réng. MNzu bon quén chec dau ngodc don bai vi ban Lhﬁnq cln l:llﬁnq goi mot 58

ham I-:ocjc ths tyc, L’qn & duo ra mét l5i ORA-C0330 - invalid use of type
name (sﬁ Junq ten kidu “‘lﬁnq Lqp |€)

Chuong trinh tra vé
Yes - a unique collection.
No - a non-unique collection,
Yes - an empty collection.

Khéi nic danh nay cho thdy phép so sdnh IS A SET tri vé true khi
tap hgp duy nhat hodc rong. Ban phéi s dung phép so sdnh IS EMPTY
dé bit giif cac tap hop réng nhu da 1dm trong ham format_set duge minh
hoa trudce dé.

Phén nay da trinh bay cach ban ¢6 thé sit dung cdc todn t tap hgp dé
tao nhiing tAp hgp caa giao gitta hai tap hgp.
Todn tif SUBMULTISET

Todén tid SUBMULTISET so sanh toan hang tréi vdi todn hang phai
dé€ quyét dinh xem todn hang tréi ¢6 phdi 12 mét t4p hgp con cla todn
hang phéi hay khéng. N6 trd vé mot gi4 trj Boolean true khi né tim thay
tdt cd phén t trong t4p hop trai ciing nim trong tap hop phai.

Vi du sau day minh hga cdch quyét dinh xem mét tdp hgp c6 phai 1a
mjt tdp hop con cha mdt tAp hgp khdc hay khong:
DECLARE
a LIST := list(1,2,3,4);
b LIST := list{1,2,3,3,4,5);
c LIST := fist(1,2,3,3,4,4);
BEGIN
IF a SUBMULTISET ¢ THEN
dbms_output.put_line('[a] is a subset of {c}');
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END IF;
I[F NOT b SUBMULTISET ¢ THEN
dbms_output.put_line('[D] is not a subset of [¢]');
END IF,
END;
/
Né6 in
[a] is a subset of {c]
{b] is not a subset of [c]
Diéu nay cho théy tat cd phdn td cla mdt tap hgp a ndm trong tap
hgp ¢ va t4t cd phéan t nam trong tdp hop b thi khong. Ban nén chd y
réing ham ndy tim céc t4p hgp con chit khong phai cac tap hop con that

sy. Mot t4p hop con thit sy khdc biét béi vi t8i thifu né chifa it hon tap
hgp mét phan td.

Gl ot
Cactosn ta fap hqp chi lam vige khi cac tap l'n;lp Is nlu'.lnq danh séch cac bign ve

Iwénq. Cl'ufmq ted v@ mol ngoqi |E PLS-00306 khi l)qn_ cff sd chnq mit 'oqi
dai tugng do nqudi ding dinh nqhic.

T mm B ey e —— e —— — — Al e e —— — gy Pro— — — i,y

— — — —— ——

Oracle 8i da gi6i thigu Collection API. Collection API dugc cung cap
nhdim don gidn héa viée truy cap dén cde tip hgp (collections). Nhitng
phuong phap nay d€ don gidn héa sy truy cap trude Oracle 11g. That
khong may, ndm ving ching thi khong quan trong. Su dich chuyén tir
céc table index-by Oracle 9i sang associative array Oracle 11g lam cho
viéc hidu ching 1a diéu quan trong. Ban d4 bi&t 1§ do lam viée véi céc
associative array (mdng két hgp). Nhiing phuong thic FIRST, LAST,
NEXT va PRIOR la cdch duy nhét d€ dinh huéng céc index chudi duy
nhit.

Nhitng phuong thic Collection API that sy khdng phai 12 nhiing phuong
thic theo mot nghia huéng d6i tugng that sy. Chiing 13 céic hiam va tha
tuc. EXTEND, TRIM va DELETE la nhiing thi tyc. Céc phuong thdc con
lai 1a cdc ham.

Béng 7.3 t6m tdt Oracle 11g Collection API.
Bang 7.3 Oracle 11g Collection API

Phuong thuic Mo ta

COUT Phuong thidc COUNT trd vé& s§ phén t c6
khéng gian cfp phat trong céc kiéu di lidu
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DELETE

EXISTS

EXTEND

VARRAY va NESTED TABLE. Phuong
thic COUNT tra vé tdt cid phan tf trong
c4c mang két hop. Gi4 tri trd vé cia phuong

“thic COUNT c6 thé nhd hon gid tri trd vé

cia LIMIT cho nhing kidu di liéu
VARRAY. N6 cé nguyén mau sau day:

pls_integer COUNT

Phuong thiic DELETE cho ban x6a nhitng
thanh vién ra khéi tdp hgp. N6 c6 hai
tham s8 hinh thuc; mdt 1a bét bude vA cdi
kia thi tiy chon. Cé hai tham s8 chdp nhén
cdc kiu bién PLS_INTEGER, VARCHAR2
va LONG. Chi mat tham s8 that su, n duge
hidu la gi4 tri index d€ xéa ra khdi tép
hgp. Khi ban cung cdp hai tham s6 that
sy, ham x6a moi thit ra khdi tham s6 n
dén m. N6 ¢6 nhitng nguyén miu sau day:

void DELETE (n)
void DELETE (n, m)

Phuong thitc EXISTS kiém tra d€ tim méjt
phén t ¢6 index dugc cung cdp trong mot
tap hop. N6 trd vé true khi phan ti duge
tim thay néu khong né trd vé false. Phén
ti c6 thé chita mot gid tri hodc mot gia tri
réng. N6 c6 mét tham s6 bat bude, va tham
s6 c6 thé la méot kiéu PLS_INTEGER,
VARCHAR2 ho#ic LONG. N6 ¢6 nguyén
méu sau day:

boolean EXISTS (n)

Phuong thidc EXTEND cdp phat khong
gian cho mdt ho#ic nhidu phan ti méi trong
mét tdp hgp VARRAY hoic NESTED
TABLE. N6 c6 hai tham s& tuy chon. N6
thém khong gian cho moét phin tit theo
mic dinh ma khong c6 bat k¥ tham sd
thét su. Mot todn ti tiy chon chi dinh bao
nhidu khong gian vat 1y sé duge cap phét
nhung né bi rang budc bdi gia tri LIMIT
cho cdc kidu dit lieu VARRAY. Khi hai
tham s tity chon duge cung cdp, tham s8
thit nhat chi dinh bao nhiéu phan tit nén
dugc cdp phdt khong gian va tham s8 tha
hai chi dinh index ma né s& s dung dé
sao chép gia tri sang khdng gian mdi duge
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FIRST

LAST

LIMIT

NEXT (n)

PRIOR (n)

cAp phét. Né c6 nhing nguyén miu sau
day:

void EXTEND
void EXTEND(n)
void EXTEND(n,i)

Phuong thitc FIRST tra vé& gid tri subscript
(chi 58 dudi) thap nhét trong mot tap hop.
N6 ¢6 thé tra vé mot kidu PLS_INTEGER,
VARCHAR2 ho#c LONG. N6 ¢6 nguyén
miu sau day:

mixed FIRST

Phuong thiac LAST tra vé gid tri chi s8
dudi cao nhdt trong mét tdp hgp. N6 ¢6
th€ trd vé mét ki€u PLS_INTEGER,
VARCHAR2 ho#ic LONG. N6 c6 nguyén
miu sau day:
mixed LAST

Phuong thic LIMIT trd vé gi4 tri chi s6
dudi cao nhat 6 thé ¢6 trong mét tap hop.
Né chi ¢6 th€ trd vé mét kidu
PLS_INTEGER va chi ¢6 thé tra vé mot
ki€u PLS_INTEGER va chi ¢6 thé duge sit
dung bdi mot kiéu dir lisu VARRAY. N6 ¢6
nguyén miu sau day:

mixed LIMIT

Phuong thic NEXT tra vé gi4 tri chi s6
dudi cao nhat k& ti€p trong mot tap hop
khi thanh cong hodic mét gi4 tri false. Gi4
tri trd vé 1a mot kidu PLS_INTEGER,
VARCHAR2 hodc LONG. Né dbi héi mét
g4 tri index hgp 18 du6i dang mét tham
s8 that su. N6 c6 nguyén miu sau day:
mixed NEXT (n)

Phuong thic PRIOR tra vé gi4 tri chi s6
duti thap hon k& tiép trong mot tap hop
khi thanh cdng ho#ic mét gia tri false. Gis
tri trd vé la mot kiéu PLS_INTEGER,
VARCHAR2 hoic LONG. N6 ddi héi mét
gia tri index hgp 18 duéi dang mét tham
s¢ thét sy. N6 6 nguyén miu sau day:

mixed PRIOR (n)
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TRIM

Phuong thic TRIM loai bd mot gi4d tri c6
chi s& du6i ra khéi mdt tdp hgp. N6 ¢6
mdt tham s6 tuy chon. Né&u khong c6 mdt
tham s& thit su, né loai bé phén tif cao
nhat ra kh6i ming. Mét tham s& that su
duge hiéu 1a tham s0 bi loai bé ra khéi
cudl tap hop. N6 ¢6 cdc nguyén miu sau
day:

void TRIM

void TRIM (n)

Ban s& kiém tra titng phuong thic trong thid tu bang chir cdi. Mot s6
vi du bao gébm nhiéu phuong thdc Collection API. Nhu trong céc loai tap
hgp duge dé cép, khé xit 1y t4dch biét cdc phuong thie Collection API. Noi
mot vi du d€ cap day dd nhiéu phuong thite, né sé duge tham chiéu chéo.
Dbi khi né ¢6 thé duge tham chidu trude. Bén dudi mbi phuong thic
Collection API, ban s& dugc chuyén dén ma mdu thich hgp. Ban s& kiém
tra ting phuong thic Collection API trong cdc chudng trinh méiu. Nén
cha ¥ ring chi phuong thite EXISTS s& khéng dua ra mdt ngoai 1& néu

tap hop rong.

Cé nim ngoai 18 ta4p hgp chudn duge mé ta trong bang 7.4.
Bdng 7.4 Cac ngoai 18 t3p hgp

Ngoai 1é tap hgp
COLLECTION_IS_NULL

NO_DATA_FOUND

SUBSCRIPT_BEYOND_
COUNT

SUBSCRIPT_OUTSIDE_
LIMIT

DPugce dua ra béi

Mot nd lyc nh3m s dung mét tdp hop
rong.

Mat né luc nh#m s dung mdt chi s& dusi
(subscript) vén d& bi x6a hodic né 1a mot
gid trj index chudi duy nh4t khong ton tai
trong moét ming k&t hop.

Mot nd lyc nhdm s dung mot gi4 tri

index s§ cao hon gi4 tri s& t&i da hién
hanh. Léi nay 4p dung chi vao cdc varray
va nested table. Cdc mdng k&t hgp (asso-
ciative array) khong duge lién két bdi gis
tri trd v&é COUNT khi thém cédc phén ti
méi,

Mot nd lue nhém sit dung mot gid tri

index s& bén ngoai gi4 tri trd vé LIMIT.
Léi nay chi 4p dung vao cdc varray va
nested tables. Gid tri LIMIT duge dinh
nghia mdt trong hai cdch. Varray x4c 14p
kich ¢& t8i da vOn tré thanh gis tri gidi
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han cta ching. C4c nested table va asso-
ciative array khong c6 kich c@ toi da cd
dinh, do d6 gid tri giéi han duge xdc 14p
bdi khéng gian duge cdp phat bdi phuong
thidc EXTEND.

VALUE_ERROR Mot nd luc nhim st dung mdt kidu vén
khéng duge chuyén d6i thanh mét
PLS_INTEGER vén 1a kiéu dit liéu cho céc
chi s8 du¢i dang sé.

Phudng thic COUNT

Phuong thitc COUNT thét su 12 mdt ham. N6 khdng cé danh sdch
tham s8 hinh thitc. N6 trd vé sé phén t trong mang. Chuong trinh miu
sau diy minh hoa ring né tra vé mét gid tri PLS_INTEGER:

DECLARE
TYPE number_table IS TABLE OF INTEGER;
number_list NUMBER_TABLE := number_table(1,2,3.4,5);
BEGIN
DBMS_OUTPUT.PUT_LINE('How many elements? {' | | number_list. COUNT
P
END;
/
Chuong trinh mu dinh nghia mét t4p hgp vo6 huéng cuc b§, khai bdo
mot bién tap hop va st dung ham COUNT dé tim bao nhiéu phdn ti
ndm trong tp hgp. N6 tao két qua sau day:

How many elements? (5]

Phiidng thirc BELETE

Phuong thic DELETE 13 mgt tha tyc. N6 1a mdt thd tuc qué tai. Néu
khéi niém vé& qu4 tai (overload) méi déi véi ban, hiy xem chuong 9.

N6 c¢6 mét phién ban 14y mot tham s6 hinh thic. Tham sd phai 1a mat
gid tri chi s§ du6i hop 18 trong tap hgp. Phién bén nay s& loai bé phén ti
c6 chi s& d6. N6 duge minh hoa trong chuong trinh miu ctia phuong thie
EXISTS.

Phi&n ban con lai 14y hai tham s& hinh thitc. C4 hai tham s6 phai 1a
cdc gid tri chi s6 dudi hop 1 trong tap hgp. Phign ban nay x6a mét day
phan ti bao ham gén ké ra khéi mdt t4p hop. Chuong trinh miu sau day
minh hoa viéc x6a day ra khéi mét tap hop:

DECLARE
TYPE number_table IS TABLE QF INTEGER;
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number_list NUMBER_TABLE;
-- Define local procedure to check and print elements.
PROCEDURE print_list(list_in NUMBER_TABLE) IS
BEGIN
-- Check whether subscripted elements are there.
DBMS_OUTPUT . PUT _LINE(’ Y,
FOR i IN list_in.FIRST .list_in.LAST LOOP
IF list_in.EXISTS{i} THEN
DBMS_OUTPUT.PUT_LINE('List [' I I list_in¢i) | '}');
END IF;
END LOOP;
END print_list;
BEGIN
-- Gonstruct collection when one doesn't exist.
IF NOT number_list. EXISTS{1) THEN
number_list := number_table(1,2,3,4,5);
END IF;
-- Print initialized contents.
DBMS_OUTPUT.PUT_LINE('Nested table before a deletion');
print_list{nrumber_list);
-- Delete a elements from 2, 3 and 4.
number_list. DELETE(2, 4);
-- Print revised contents.
DBMS_OUTPUT.PUT_LINE(CHR(10) | | ‘Nested table after a dele-

tion');

print_list{number_list);
END;
/

Chuong trinh méu dinh nghia mét tdp hgp v6 hudng cuc b, dinh
nghia mé{t bién tap hgp khéng duge khéi tao, khéi tao bi&n tap hop va
x6a ba phan tit ra khéi giita t4p hgp. Phin hién thj ciia chuong trinh si
dung mét tha tuc cuc b d€ in ndi dung hién hanh ctia mdt tap hop.
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Thi thuat

Thi tyc DBMS_OUTPUT.PUT_LINE khéng thé in mét ky t xung dong (tine
return) néu ban chuyén cho né'mét chudi réng. Ban géi mét CHR (10) hoic line
feed khi ban mudn in m{t ngit dong (line break) trong file két hgp.
N6 tao k&t qud sau day:
Nested table before a deletion

List [1]
List [2]
List [3]
List [4]
List [5]
Nested table after a deletion

List [1]
List [5]

Phvdng thic EXISTS

Phuong thic EXISTS thét sy 13 mot ham. N6 chi ¢6 mot danh séch
tham s8 hinh thiic ma né hd trg. N6 14y mot gia tri chi s6 dudi. Chi s&
dudi ¢ thé 14 mot s6 hodec mot chudi duy nhat. Index chi s8 sau chi 4p
dung vao cdc mang k&t hgp Oracle 11g.

Nhu duge dé c4p, EXISTS 1a phuong thic Collection API duy nhat
khong dua ra ngoai 1¢ COLLECTION_IS_NULL cho tdp hgp phén ti
rong. Cédc tap hop phdn td rdng ¢6 hai loai: thit nhat, cc varray va
nested table duge tao bing mjt null constructor va thi hai, cdc mang
két hgp khong ¢6 cdc phin t duge khdi tao.

Chuong trinh sau ddy minh hoa phuong thic EXISTS. Mét phén cta
chuong trinh duge diéu chinh béi vi né duge st dung trong mét chuong
trinh méu trude.

DECLARE
TYPE number_table IS TABLE OF INTEGER;
number_list NUMBER_TABLE:
-- Define local procedure to ¢heck and print elements.
PROCEDURE print_list(list_in NUMBER_TABLE) IS
BEGIN
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-- Check whether subscripted elements are there.
DBMS_QOUTPUT.PUT_LINE(' B
FOR i IN list_in.FIRST. Jist_in.LAST LOOP
IF list_in.EXISTS({i} THEN
DBMS_OUTPUT.PUT_LINE(‘List [ ¢ | list_in{i) I 1 ']');
END IF;
END LOOP;
END print_list;
BEGIN
-~ Construct collection when one doesn't exist.
IF NOT numhber_list. EXISTS(1) THEN
number_list := number_table(1,2,3,4,5);
END IF;
-- Print initialized contents.
DBMS_OUTPUT.PUT_LINE('Nested table before a deletion');
print_list{number_list);
-~ Delete element 2.
number_list. DELETE{(2);
--Print revised contents.
DBMS_QUTPUT.PUT_LINE(CHR(10) | | 'Nested table after a deletion');
print_list(number_list);
END;
/

Chuong trinh miu dinh nghia mét tap hop vo hudng cuc bj, dinh
nghia mjt bién t4p hgp khéong duge khdi tao, khéi tao bién tap hop va
x6a phén ti thi hai ra khéi tdp hgp. Phdn hién thi cia chuong trinh si
dung mdt thd tuc cuc bo dé in noi dung hién hanh cia mét tap hgp. Quan
trong nhét, phudng thic EXISTS kiém tra xem mdt phén td 6 tdn tai
ma khéng dua ra mdt ngoai 1& hay khong.

N6 tao két qué sau day:

Nested table before a deletion

List [1]
List [2]
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List [3]
List [4]
List {5]
Nested table after a deletion

List [1]
List [3]
List [4]
List [5]

Phudry thic EXTENS

Phuong thic EXTEND thét sy 1a mét tha tuc. N6 1a mét thi tuc qué
tdi. Néu khai niém vé qué tai (overload) méi mé d6i véi ban, hay xem
chuong 9 vé cdc package hodc chuong 14 vé cac dsi tugng.

N6 c¢6 mét phién ban khong doi héi cdec tham s& hinh thite. Khi duge
stf dung khong c6 cdc tham sd hinh thide, EXTEND cép ph4t khong gian
cho mdt phén ti méi trong mot tdp hgp. Tuy nhién, néu ban ¢d ging
EXTEND khéong gian vugt ra khdi mét LIMIT trong mét varray, né sé
dua ra mét ngoai lé.

M4t phién ban th( hai doi héi mot tham s& hinh thic. Tham s8 phai
1a mot gid tri s6 nguyén hop 16. EXTEND vdi mét tham s§ that sy s& c&p
phét khong gian cho s& phén t& d6 duge x4dc dinh bdi tham s6 that su.
Nhu véi phién ban khéng ¢6 mét tham s, viéc ¢6 EXTEND khéng gian
vugt ra khoi mot LIMIT trong mét varray s& dua ra mdt ngoai 1é. Phuong
thite ndy duge minh hoa trong vi du sau day.

Phién ban cubi cing dodi héi hai tham s& hinh thic. C4 hai tham s6 phai
la nhitng s8 nguyén hgp 1&. Tham s8 thit hai ciing phai 12 mjt gid tri chi s
dudi hgp 1é trong tdp hgp. Phién bin nay cdp phét khéng gian phén ti
biing v6i tham s6 that sy thit nhét, Sau d6, né sao chép ndi dung ciia chi s§
duéi duge tham chidu duge tim thdy trong tham sd that sy thd hai.

Chuong trinh sau ddy minh hea phuong thizc EXTEND vdi mét va hai
tham s6 hinh thte. Mot phén ctia chuong trinh duge chinh s da duge
st dung trong mft chuong trinh méu trudge.

DECLARE
TYPE number_table 1S TABLE OF INTEGER:
number_list NUMBER_TABLE;

-- Deting local procedure to check and print elements.
PROCEDURE print_list{list_in NUMBER_TABLE) IS
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BEGIN
-- Check whether subscripted elements are there.
DBMS_OUTPUT.PUT_LINE{'—~ %
FOR i IN list_in.FIRST. list_in.LAST LOOP
IF Kist_in.EXISTS{i) THEN
DBMS_OUTPUT.PUT_LINE('List [* 1 | list_in{i) 11 '7');
END IF;
END LOOP;
END prini_list;
BEGIN
-- Construct collection when one doesn't exist.
IF NOT number_list.EXISTS(1) THEN
number_list := number_table(1,2,3,4,5);
END IF;
-- Print initialized contents.
DBMS_OUTPUT.PUT_LINE('Nested table before a deletion');
print_list(number_list);
-- Add two null value members at the end of the list.
number_list. EXTEND(2); |
-- Add three members at the end of the list and copy the contents of item 4.
number_list. EXTEND(3,4});
-- Print revised contents, _
DBMS_OUTPUT.PUT_LINE(CHR(10) | { *Nested table after a deletion');
print_list(number_{ist);
END;
!

Chuang trinh méu dinh nghia mot tap hgp v6 huéng cuc bé, dinh
nghia m{t bi€n tap hop khéng duge khéi tao, khdi tao bién tap hop,
thém hai phan ti gid tri réng va thém ba phén td ¢6 gid tri tir phén t
dugc tao index bang bén. Phan hién thi cGa chuong trinh st dyng mét
thi tuc cuc b d€ in ndi dung hign hanh cia mét t4p hgp. Phuong thie
EXTEND cép phat khéng gian cho cdc nested table va cho phép sao
chép ndi dung tit mdt phan tir sang mét t4p hop phén tir.

N6 tao két qua sau day:

Nested tabie before a deletion
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List [1]
List [2)
List 3]
List [4]
List [5]
Nested table after a deletion

List [1]
List [2]
List [3]
List [4]
List {5]
List []

List []

List [4]
List [4]
List [4]

Phudeg thiic FIRST

Phuong thitc FIRST 12 mot ham. N6 tra vé gid tri chi sé dudi thap
nhat duge si dung trong mét tdp hgp. N&u né 1a mot index s8, né tra vé
mdt PLS_INTEGER. Néu n6 12 mét mang két hop, né tra vé mét kidu dir
lisu VARCHAR2 hotic LONG. Ban khong thé sif dung phuong thic FIRST
trong mot vong lap FOR day khi index khéng phdi s6.

Phuong thite FIRST duge minh hoa trong chuong trinh méu cho phuong
thie DELETE. Vi du d6 sif dung mot index s6. Vi du sau diy minh hoa
phuong thitc FIRST v6i mét index khéong s8 ho#ic index chudi duy nhét.
Nhu duge théo ludn, cdc index khéng s6 trong cAc mang ké&t hgp (ssociative
array) méi trong chic ning Oracle 11g. Ménh dé INDEX BY giiip ban
phén biét gitta mot nested table v mdt associative array bdi vi ménh 4é
chi 1am viéc v6i cdc méng két hop.

DECLARE
TYPE number_table IS TABLE OF INTEGER INDEX BY VARCHARZ(9 CHARY);
number_list NUMBER_TABLE;
BEGIN _
-- Add elements with unique string subscripts.
number_list('One’) = 1;
number_list('Twa') := 2;
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number_list('Nine') = 9;
-- Print the first index and next.
DBMS_QUTPUT.PUT_LINE('FIRST Index [' | | number_list. FIRST I | ']');

DBMS_OUTPUT.PUT_LINE(’'NEXT Index i I |
number_list. NEXT(number_list.

FIRST) 1 1 '}');

-= Print the last index and prior.

DBMS_OUTPUT.PUT_LINE(CHR(10) | | 'LAST Index [' | | number_list.LAST
LET);

DBMS_QUTPUT.PUT_LINE('PRIOR Index [' | | number_list.
PRIOR{number_[ist.
LAST} 1 1 ']);
END;
/

Chuong trinh méiu dinh nghia mgt tdp hop vé hudng cuc by, dinh
nghia mt bién cuc bd khéng duge khdi tao, gdn nhitng phan t vao
méng két hgp va in céc gid tri index FIRST, NEXT, LAST va PRIOR.
Né&u ban ngac nhién khi nhin vao két qud, ban da khéng cé duge né
truge d6. Khi st dung mét chudi duy nhat lJam mét gid tri index, thit tu
cda cdc gid tri dya vao méi trudng NLS. Do d6, ban tao két qui sau day,
duge sép xé&p theo thit tu bang chit céi:

FIRST Index [Nine]
NEXT Index [One]

LAST Index [Two]
PRIOR index {One]

Phudng thic LAST

Phuong thic LAST 1a myt ham. N6 trd vé gi4 tri chi s6 dudi cao nh4t
dugc s dung trong mét tdp hgp. N&u né 12 mot index s8, né tra vé mot
PLS _INTEGER. N&u né 1a mét mang két hgp (associative array), né tra
vé mot kiéu dir liéu VARCHAR2 hoac LONG. Ban khéng thé si dung

phlIdng thie LAST trong mét vong 14p FOR dédy khi index khong phai
s0.

Phuong thitc LAST duge minh hoa trong chuong trinh mAu cho phuong
thie DELETE. Vi dy d6 st dung mét index s8. Vi du trong phuong thie
FIRST ciing minh hoa phuong thic LAST véi mét index khéng phéi so
ho#ic index chudi duy nhit. Nhu duge thdo ludn, céc index khong phai s
trong cdc mang vd hudng méi trong chic ning Oracle 11g.
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Phudny thc LIMIT
Phudng thie LIMIT 14 mét ham. Né tra vé gi4 tri chi s6 du6i cao nhat

6 thé ¢6 duge sit dung trong médt varray. N6 khdng cé gid tri cho hai loai
tap hop khéc. N6 tra vé mot PLS_INTEGER.

Chuong trinh miu sau ddy minh hoa phuong thic LIMIT:
DECLARE
TYPE number_varray IS VARRAY(5) OF INTEGER;
number_list NUMBER_VARRAY := number_varray(1,2,3);

-- Define a local procedure to check and print elements.
PROCEDURE print_list(list_in NUMBER_VARRAY) IS
BEGIN
-- Print ali subscripted elements.
DBMS_QUTPUT.PUT_LINE(' Bk
FOR 1 IN list_in FIRST..list_in.COUNT LOOP
DBMS_OUTPUT.PUT_LINE('List Index [' Y [i 117" I}
END LCOP;
END print_list;

BEGIN
-- Print initial contents,
DBMS_QUTPUT.PUT_LINE('Varray after initialization*);
print_list(number_list);
-- Extend with null element to the maximum fimit size.
number_list EXTEND(number_list.LIMIT - number_list.LAST);
-- Print revised contents.
DBMS_OUTPUT.PUT_LINE(CHR{10));
DBMS_OUTPUT.PUT_LINE('Varray after extension');
print_list{number_list);
END;
/
Chuong trinh méu dinh nghia mot tdp hgp vé huéng cuc by, dinh
nghia mgt bién tdp hgp khéng duge khéi tao, khdi tao bién tip hop va

sau d6 md& rng khong gian cho cang nhiéu gi4 tri phdn ti rdng cang tét.
N6 in két qua sau day:

Varray after initialization
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List Index [1] List Value [1]
List tndex {2] List Value {2]
List Index [3] List Value [3]
Varray after extension

List index [1] List Value [1)]
List Index {2] List Value [2]
List Index [3] List Value {3]
List Index [4] List Value ]
List Index [5] List Value {]

Phideg thic NEXT

Phuong thie NEXT 13 m¢t ham. N6 trd vé gid tri chi s& dudi k& tiép
duge st dung trong mét tdp hgp. Néu khong cé gid tri chi s6 duéi cao
hon, né trd vé mot gid tri réng. Néu né 1a mot index s6, n6 tra vé mot
PLS_INTEGER. Néu né 1a mdt mang két hgp, né trad vé mot kidu dir liéu
VARCHARZ2 ho#c LONG.

Phuong thic NEXT duge minh hoa trong chuong trinh méu cho phuong
thitc DELETE. Vi du d6 s dung mét index s6. Vi du trong phuong thic
FIRST ciing minh hoa phuong thiic NEXT v6i mot index khéng phai sd
ho#c index chudi duy nhdt. Nhu duge thde lun, cdc index khong phai s§
trong cdc méng két hgp méi trong chiic ning Oracle 11g.

Fhiang thic PRIOR

Phuong thitc PRIOR that su 14 mdt ham. N6 vi du gi4 tri chi s6 dudi
trude duge s dung trong mét tap hgp. Néu khong cé gid tri chi s dudi
thép hon, n6 tra vé mét gia tri réng. N&u né 1a mét index 50, né tra vé
mdt PLS_INTEGER. Néu né 14 mot mang k&t hgp, né tra v& mot kidu dir
liédu VARCHARZ2 hoic LONG.

Phuong PRIOR duge minh hoa trong chuong trinh miu cho phuong
thic DELETE. Vi dy d6 s dung mét index s8. Vi du trong phuong thiic
FIRST ciing minh hoa phuong thie PRIOR vdi mét index khéng phai sd
ho#c index chubi duy nhat. Nhu duge thio luan, cdc index khong phéi s6
trong cdc mang k&t hop 12 méi trong chie ning Oracle 11g.

Phudny thilc TRIM

Phuong thie TRIM 14 mét tha tue. N6 12 mét thi tue qué téi. Néu khai
niém vé qu4 tai (overload) méi mé déi véi ban, hdy xem chuong 9.
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N6 ¢6 mdt phién bdn khéng ddi héi cdc tham s6 hinh thiic. Khi duge
st dung ma khéng cé cAc tham 8 hinh thide, TRIM hiiy cdp phét khong
gian cho m{t phén t trong tap hgp. Tuy nhién, néu ban ¢§ TRIM khong
gian bén duéi zero phén ti, né s& dua ra mdt ngoai lé.

Phién bédn cdn lai ddi hdi mdt tham s§ hinh thite. Tham s& phai la
mdt gi4 tri s§ nguyén hgp 1&. TRIM véi moét tham s& thit su s& hiy cdp
phdt khdng gian cho s8 phan t& duge xdc dinh béi tham s8 that sy. Nhu
v6i phién bdn khéng e6 tham s8, viéc ¢& TRIM khéng gian duéi zero
phén ti sé& dua ra mét ngoai 18.

Chuong trinh miu sau diy minh hea phuong thitc TRIM:

DECLARE

TYPE number_varray 1S VARRAY(5) OF INTEGER,;
number_list NUMBER_VARRAY := number_varray(1,2,3,4,5);

-- Define a local procedure to check and print elements.
PROCEDURE print_list(list_in NUMBER_VARRAY) IS
BEGIN

-- Print all subscripted elements.
DBMS_OUTPUT.PUT_LINE(' %
FOR i IN list_in.FIRST. list_in.COUNT LOOP
DBMS_OUTPUT.PUT_LINE('List Index [ [ 1i16'7" )}
‘List Value [ | | list_in{i) 11 'T');

END LOOP;
END print_list;
BEGIN

-- Print initialized collection.

DBMS_OUTPUT.PUT_LINE('Varray after initiatization');
print_list{number_list);

-- Trim one element from the end of the collection.

number_list. TRIM;

-- Print collection minus last element.
DBMS_OUTPUT.PUT(CHR({10});
DBMS_OUTPUT.PUT_LINE('Varray after a trimming one element');
print_list(number_list);
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- Trim three elements from the end of the collection,
number_list. TRIM{3);
-- Print collection minus ancther three elements.
DBMS_QUTPUT.PUT{CHR(10});
DBMS_OQUTPUT.PUT_LINE{'Varray after a trimming three elementis’),
print_list(number_list);

END;
/

Chuong trinh mau dinh nghia mot bi€n vd hudng cuc b, khai bao
mdt bién tap hop duge khdi tao, in ndi dung, xén phan ti cudi cing, in
ndi dung nhé hon, xén ba phén td cudi cing va in nhitng gi cdn lai.
Chuong trinh nay in két qud sau day:

Varray after initialization

List Index [1] List Vaiue [1]
List Index [2] List Value [2]
List Index [3] List Value [3]
List Index {4] List Value [4]
List Index [5] List Value [5]
Varray after a trimming one etement

List Index [1] List Value [1]
List Index [2] List Value [2]
List Index [3] List Value [3]
List Index [4] List Value [4]
Varray after a trimming three elements

List tndex [1] List Value [1]

Bay git ban dd xem qua Oracle 11g Collection API day dd. Pén lic
tém tdt nhimg gi ban da hoc trong chuong nay.

Tém tit

Chudng nay d4 dé cap dén dinh nghia va cong dung cla cdc varray,
nested table va cdc associative array von 14 cdc loai t4p hgp Oracle 11g.
Ban dd lam viéc qua nhitng vi dy trong SQL DML va PL/SQL s dung
nhimng tap hgp Oracle 11g. Cubi cung, ban ciing dd xem qua céc¢ chi tiét
cia Collections API.
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