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Vé cudn sach nay

Thoéng cao va Nhan hiéu hang héa
Copyright IBM Corporation 2007, 2008
All right Reserved.

IBM Canada

8200 Warden Avenue

Markham, ON

L6G 1C7

Canada

Khong dwoc phép sao chép hay mo6 phong tai liéu nay hoac mot phan cla tai lieu nay
dudi bat cw hinh thire hay théng qua béat cv phuo’ng tién nao hodc theo cach phién dich
ra mot ngdn ngtr khac ma khoéng cé sw déng y trwdc cla tt cd cac chi s& hiru tac quyén
néu trén.

IBM khéng cé bao dam hoac tuyén bb nao lién quan dén ndi dung nay va cu thé 1a chéi bd
bat c&v s dam bao mang tinh ham y/suy dién nao vé gia tri thwong mai hay tinh phu hop
déi véi bat ctir muc dich cu thé ndo. IBM khéng chiju trach nhiém vé bat cr sai sét nao c6
kha nang tén tai trong tai liéu nay, bao gébm nhuwng khéng gi¢i han trong pham vi cac sai
s6t trong qua trinh dich thuat. Cac thong tin dwoc bao ham trong tai liéu nay 1a déi twong
chiu sy thay d6i ma khéng can thong bao. IBM béo Iwu quyén thwc hién bat ci sy thay
ddi nao nhw thé ma khong cé nghia vu thédng bao cho bat cir ca nhan nao vé cac trudng
hop diéu chinh hay thay déi nhw thé. IBM khéng dwa ra bat cr cam két nao dbi véi viéc
cap nhat cac thdng tin dwoc bao ham trong tai liéu nay.

Cac thong tin trong van kién nay co lién quan dén cac san pham khong pha| cua IBM, do
cac nha cung cap cac san pham &y cung cap. IBM chwa thir nghiém cac san pham 4y va
khong thé xac nhan tinh chinh xac vé tinh trang hoat dong, kha nang two’ng thich hoac
cac khang dinh c6 lién quan cac san pham khong phai cta IBM. Déi v&i cac van dé thac
mé&c c6 lién quan dén hiéu qua cla cac san pham khéng phai cta IBM, xin lién hé véi cac
nha cung cp céac san pham nay.

Céc muc tham khao trong s&n pham xuét ban nay c6 lién quan dén cac san pham hay
dich vu cta IBM khéng mang ham y rang IBM c6 y dinh phat trién cac san phdm & moi
quéc gia ma IBM c6 co s& hoat dong.

IBM, biéu twong IBM, AIX, DB2, DB2 Connect, DB2 Universal Database, i5/0S, Infomix,
pureXML, Tivoli, WebSphere, va z/OS la nhan hiéu hang héa da dang ky cla tap doan
IBM tai My, cac nwéce khac, hoac ca hai.

Java va tat ca c&c nhan hiéu Java la nhan hiéu hang hoa dang ky cta céng ty Sun
Microsystem, Inc. tai My, cac nwéc khac, hoac ca hai.

Microsoft va Windows la nhan hiéu hang héa cuta tap doan Microsoft tai My, cac nwéc
khac, hoac ca hai.

Linux la nhan hiéu dang ky ctia Linus Torvalds tai My, cac nwéc khac, hoac ca hai.

UNIX la nhan hiéu dang ky cta The Open Group tai My, cac nwéc khac, hodc ca hai.
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Ai nén doc cuébn sach nay?

Quyén sach nay gianh cho bat ky ai dang lam viéc hogc mubn lam viéc v&i co s& dir liéu,
nhw quan tri hé co s& dir liéu (DBAs) ngu’0’| phét trién &ng dung, nha tw van, kién tric
phan mém, giam déc san pham, gi4o vién va sinh vién.

CAu truc caa quyén sach nay nhw thé nao?

Phan I, Tong quan va Cai dat, giai thich an ban DB2 Express-C la gi, gi&i thiéu ho san
pham DB% va cac chirc nang, gilp d& cai dat va tao méi co s& dir liéu, va kham pha céac
cbng cu san c6 cua DB2.

Phan Il, Hoc DB2: Quan tri co s& di lieu, duoc thiét ké dé ban 1am quen v&i méi trudng,
kién tric, két ndi tv xa, cac dbi twong di liéu, chuyén div liéu (nhap va xuét di liéu), an
toan, sao lwu va khéi phuc, truy cap déng thdi va khoa ctia DB2, va céc cong viéc bao tri
thong thuong.

Phan Ill, Hoc DB2: Phat trién trng dung, bao gém thd tuc, ham do nguoi ding dinh nghta,
céac bay s kién, SQL/XML, XQuery, phét trién (rng dung bang Java, PHP va Ruby.

Phu luc cé cac théng tin can thiét vé stra 16i.

Bai tap & day 1a bai tAp nhanh, c6 & hau hét cac chwong, tat ca cac tép can thiét dé thuc
hién bai tap nay c6 thé tim thdy & tép nén expressc_book_quicklabs.zip 9.5 di kém theo
sach nay, hodc sé tim thdy & trang web cia IBM DB2 Express-C, dia chi
www.ibm.com/db2/express

Tai liéu cta cubn sach cGng duwoc str dung lam bai giéng cua chuong trinh “DB2 vé&i Dai
hoc” (DB2 on Campus), va rat sat voi bang video cac trinh bay co6 thé thay & trang web
www.channelDB2. com/oncampus Cubn sach nay cung gilp ban chuén bi cho bai kiém
tra ctia chwong trinh “DB2 on Campus”, bai kiém tra nay cung cép chuwong trinh day da
ctia no va&i bai hoc vai 16 gier trén 16p. Ban c6 thé xem thém théng tin vé chwong trinh nay
& trang DB2 Express-C, dia chi www.ibm.com/db2/express/students.html.

chay: )
be biét thém thdng tin vé chwong trinh “DB2 on Campus”, xem video & dia chi
http://www.channeldb2.com/video/video/show?id=807741:Vide0:3902.

M6ét quyén sach do cong doéng lam va gianh cho céng dong

Bo6i ngl lam DB2 Express-C da cd sang kién lam quyén sach nay dé cung cap mién phl
cho cong déng. Néu ban muén doéng gop y kién, dong gop nhirng ndi dung méi dé nang
cao ndi dung hién tai hodc dich cuon sach nay sang ngbn ngir khac, lam on gwi ké hoach
thire hién vé dia chi db2x@ca.ibm.com véi tiéu dé “DB2 Express-C book changes.”
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Tac gia va nhirthg ngw®i dong gop
Nhirng ngudi sau day da cung cap noi dung va cé cac déng gép c6 y nghia cho cudn
sach nay

Tén Ponvi | Chirc danh Tai liéu déng gép Ngay
Raul F. Chong | IBM GbB chwong trinh Ban thao tat ca cac Théang 2 -
“DB2 v&i Pai hoc” | chwong cla lan xuat | 2008
ban1va2
lan Hakes IBM Cong dong DB2 Xem lai va stra chira | Thang 2 —
Express-C cla lan xuat ban 1 va | 2008
2
Rav Ahuja IBM GD séan phém DB2 | Xem lai, cdp nhatva | Thang2 -
trinh bay cubn sach | 2008
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Loi cam on

Chung t6i chan thanh cdm on cac ca nhan sau day véi sy trg gidp

Ted Wasserman, Clara Liu va Paul Yip & phong thi nghiém IBM Toronto, nguoi da
phét trién (rng dung trong khuén khd cudn sach nay

Don Chamberlin va Cindy Saracco v&i c4c bai bdo clia ho vé XQuery dang trén
developerWorks, va Matthia Nicola v&i bai trinh bay vé pureXML.

Kevin Czap va Grant Hutchingson vé&i cac tai liéu ky thuat vé phat trién DB2
Katherine Boyachok véi thiét ké bia

Susan Visser gilip d& xuat ban cubn sach nay
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L&i cam on ban tiéng Viét

DPé c6 duwoc ban dich tiéng Viét nay, rat nhiéu cac ban sinh vién da tinh nguyén tham gia
dich va hiéu dinh. Ching ta tw hao rang day dang la mét quyén sach do cong déng va vi
cong déng Vi trinh d6 va thdi gian han ché, du c6 thé con nhiéu khiém khuyét, nhung rat
mong cac ban don nhan né nhiét tinh va dong gop y kién cho ban dich dwoc hoan thién
hon. Hy vong rang cac ban sinh vién sé tiép tuc chuyén dén cong ddng nhirng 4n pham

m&i, v&i chat lwong chéc chén tét hon.

Nguyé&n Khiém

Chuwong trinh Hé tro’ gido duc Dai hoc

IBM Viét Nam

Danh séach sinh vién tham gia dich va hiéu dinh:

Ho va tén Trwong Chirc danh | Dich ttr muc
Bui Thanh Son BH Béach Khoa Ha Noi Sinh vién
Ha Tuén Trung PH Bach Khoa Ha Noéi Sinh vién
D6 Ba Lam BH Béach khoa Ha Nbi Sinh vién
Nguygn er}h Tuan bH B?Ch khoa Hg N?! S!nh v!?n Chuong 1 dén BT#1
Nguyén Thanh Trung PH Bach khoa Ha Nbi Sinh vién
Lé Anh Btrc BH Bach Khoa Ha Noi Sinh vién
Nguyén Thi Héng Ha BH Béach Khoa Ha Néi Sinh vién
Tran V&n Tan PH Bach khoa Ha Noi Sinh vién
Nguyén Déc Ngoc Minh
Giang PH Van Lang Sinh vién
Nguyén Phwong Nam PH Van Lang Sinh vién Chuwong 4 dén 6.4.1
Nguyén Hoang Minh PH Van Lang Giao Vién
Db Linh PH Vén Lang Sinh vién
Nguygn Thi Klm Phung bH C?ng ngh? Th?ng t!n Gllao \(lAen Muc 4.7 dén 5.2
Vi Thi Lan Chi PH C6ng nghé Théng tin | Sinh vién
Nguyén Hai Phong DH Cbng nghé Théng tin | Sinh vién
Hoc viénNCc“)ng nghé Buu )
Chéu Uyén Minh chinh Vién théng TPHCM | Sinh vién Chwong 6 dén 6.3.2
DPéng Chién Céng Coltech Ha Noi Sinh vién Muc 6.3.3 dén 6.3.3
Déng Tran Vi BlogicSystem VN Sinh vién Chwong 7 dén 7.1.3
o PH Khoa hoc Tw nhién,
D6 Tuan Anh Tp HCM Sinh vién BT #4
. PH Khoa hoc Tw nhién, )
Ha Thdy Hang Tp HCM Sinh vién Chuwong 8 dén 8.2.3
Hoang Minh Hién Coltech Ha Nai Sinh vién Muc 8.2.4 dén BT #5
Hoc Vién cong nghé )
Huynh HGru Hiép BCVT Sinh vién Muc 8.3 dén 8.5
DH Khoa Hoc Tu Nhien, )
Huynh Minh Tan Tp HCM Sinh vién Chwong 9 dén 9.3
PH Khoa hoc Tw nhién, )
Lé Ba Trong Tp HCM Sinh vién Muc 9.4 dén 9.5
Lé Huynh Céng Thao BH CNTT, Tp HCM Sinh vién BT #6
L& Nguyén Thuay An PH Céng nghé Théng tin | Sinh vién Chwong 10 dén 10.2
Lé Thanh Huy DPH Can Tho Sinh vién Muc 10.3 dén 10.7
Ngb Phi Thanh PH Duytan, Pa Néng Sinh vién BT #7




Nhdp mén Hé quan tri co so dir liéu DB2

13

Ho va tén Trwong Céng viéc | Dich tir muc
) DH Khoa hoc Ty nhién, Tp )
Nguyén Anh Khoa HCM Sinh vién Chuwong 11 dén 11.4

Nguyé&n Chién Thang PHBK Pa Ndmg Sinh vién Muc 11.5 dén 11.6
Nguyén Pinh L& Hung DPH KHTN Sinh vién BT #8 dén 11.8
Nguyén Hoang Minh ]
Qudc Sinh vién Chuwong 12 dén 12.1.4
DH Sw pham Ky thuat, Tp. )
Nguyén Hung Théng HCM Sinh vién Muc 12.2 dén BT #9
) DH Khoa hoc Ty nhién, Tp )
Nguyén H*u Tho HCM Sinh vién Chuwong 13 dén 13.4.5
Nguyén Luvong Son Dai hoc Duy Tan, Pa N&ng | Sinh vién Muc 13.4.6 dén 13.9
) DH Khoa hoc Tw nhién, Tp . )
Nguyén Minh Chau HCM Sinh vién Phan Il dén 14.1.2
Nguyén Ngoc Son Sinh vién Muc 14.2 dén 14.4
) DH Sw pham Ky thuat, Tp. )
Nguyén Ngoc Tri HCM Sinh vién Muc 14.5 dén 14.7
Nguyén Thé Phuc DH Duy Tan Pa Néng Sinh vién Chuwong 15 dén 15.2
Nguyén Thi Diéu Hang DH Khoa hoc Hué Sinh vién BT #10
D& Thi Huyén Trang DHSP Pa Néng Sinh vién Muc 15.3 dén BT #11
) ) DH Khoa hoc Tw nhién, Tp )
Nguyén Trung Hiéu HCM Sinh vién Chuwong 16 dén 16.3.1
Nguyé&n Van Nam DH Khoa hoc Hué Sinh vién Muc 16.3.2 dén 16.3.3
) DH Sw pham Ky thuat, Tp.
Nguyén Xuan Nghia HCM Sinh vién Muc 16.3.4
) DH Khoa hoc Tw nhién, Tp )
Nguyén Xuan Trwong HCM Sinh vién Muc 16.3.5 dén 16.3.5
Pham Thi Minh Hién PH Béach khoa Pa Ning Sinh vién Muc 16.3.6 dén BT #12
Pham V¢ Tuan Sinh vién Chuwong 17 dén 17.2.1
Trung tam C6ng nghé
Quach Tiéu Thuan Phan mém - bH Can Tho Sinh vién Muc 17.2.2 dén 17.3.1
Thai Quang Hoa DPH Khoa hoc Hué Sinh vién Appendix A
Théai Tuyén Pai hoc Néng Lam tp. HCM | Sinh vién Resource
Tran Anh Huy Pai hoc Duy Tan, Pa Ndng | Sinh vién Hiéu dinh
Tran Thi Thuy Trinh PH Bach Khoa Da Ning Sinh vién Hiéu dinh
Tran Vuwong Trung Sinh vién Hiéu dinh
Dinh Tuén Viét DH Bach Khoa Ha Noi Sinh vién Hiéu dinh
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L&i noi dau

Sang tao la sw dot pha cua cac tién bd cong nghe Tai IBM, séng tao da tré thanh coi
nguodn cua sy phat trién co s& dir liéu. La ngudi di tién phong trong ky thuat quan tri dv
liéu trong nhirng nam 60 va 70, ching t6i tiép tuc dwa ra nhirng sang tao cong nghé vé
quan tri thong tin, biéu hién bang hang nghm dang ky phat minh vé quan tri di liéu cua
nhirng nha cong nghé cda IBM. Két qua la, mot sb cac td chire Ién nhat hanh tinh ngay
nay da tin twdng vao cac san pham cta IBM nhw DB2 dé van hanh céc gidi phap c6 nhu
cau cao nhat, quan tri nhirng di liéu t6i quan trong cua ho.

Tuy nhién DB2 khéng chi danh cho cac doanh nghiép I&n. Véi viéc dwa ra ban DB2
Express-C, cdng nghé néi tiéng DB2 da sdn sang cho cac doanh nghiép vira va nhd - va
khong bat budc phai mét chi phil Mac du con c6 cac san phdm mién phi hay cac phan
mém ngudn mé& khéc, DB2 Express-C trao cho ban sirc manh duy nhét vwot trén tat ca
céc Iya chon cung loai.

C6 rat nhiéu sang tao cong nghe hién dién trong DB2 Express C. Mat sb trong chung
nham vao kha nang tién tién ma&i, mot sé khéc lai hwéng téi gidm thiéu ganh ndng quan
tri, mot s6 khac niva lai cai thién hiéu nang, gidm chi phi ha tAng. Ching t6i s& khong trinh
bay ching & day, hy vong cac ban sé bj cubn hat khi doc quyén sach nay — ching téi chi
xin mé t& mot van dé hoc bua nhét.

DB2 Express-C dwoc xay dung trén nén cong nghé “Viper”, né 1a co s& di liéu lai dau
tién quan ly ca di liéu quan hé va di lieu XML duéi dang bam sinh. Diéu nay lam cho
DB2 tr& nén rét ly twéng cho cac xu hwdng méi ctia 'ng dung SOA va Web 2.0 trong d6
cac ludng di liéu XML 1a rat nhiéu. Khéng gidng véi hé quan tri co s& dir liéu clha cac
hang thwong mai khac, DB2 Express-C khdng gi¢i han dung lwong di liéu lwu trir trong
co s& di ligu hay sbé lwong co sé di liéu ban cé thé tao ra trong hé théng. Va tat nhién,
néu ban can tro gitp hé tro tir IBM, ban chi cAn nhan chuét vao nat Help.

Cudn sach nay ding dé gitp nhitng ngudi méi bat dau s dung DB2 Express-C, n6 s&
gitp ban hiéu cac khai niém ctia DB2 va cho phep ban phat trién ky nang quan tri cung
nhw phat trlen tng dung DB2. Ky néang va sw hiéu biét nhan dwoc tlr cudn sach nay coé
lién quan rat nhiéu dén cac ban DB2 tién tién hon trén Linus, UNIX va Windows.

Mac du DB2 Express-C khong phai 1a san phadm mé& nguén mé&, IBM chung t6i van rét tin
two’ng vao sy hé tro va cb vii tr cong ddng. Toi vui mung duoc thay cuon sach nay do
céc thanh vién cta cong ddng DB2 Express-C phat trién va phat hanh mién phi cho cong
ddng. T6i mong cac ban cap nhat, lam giau thém kién thirc cha cudn séch véi hiéu biét,
kinh nghiém cla cac ban, va gilp dich cudn sach nay sang cac ngdn ngir khac, nhw vay
nhirng ngudi khac sé co loi tir sy hiéu biét ctia ban.

Arvind Krishna
Pho chu tich, Co sé& di¥ liéu . .
Ban Quan trj thong tin, Nhém phan mém IBM
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Phan | - Téng quan va Cai dat
Chuwong 1 - DB2 Express-C la gi?

DB2 Express-C |a mét san pham thudc dong IBM DB2 — phan mém may chu dir liéu quan
ly ca di¥ liéu quan hé va dir liéu XML. DB2 Express-C la an ban DB2 dwoc dung mién phi,
khong han ché va dé& st dung. Chi¥ C trong DB2 Express-C 13 viét tét cGa tr Community
(cong déng). Nghia la cong dong nhirng ngwoi st dung DB2 Express-C két hop lai dé ho
tro' 1an nhau ca trwc tuyén va khong truc tuyén. Cong déng DB2 Express-C bao gébm cac
cé nhan va céc cong ty thiét ké, phat trién, trién khai, hay st dung céc giai phap co s& dir
liéu nhw:

e Cé&c nha phat trién wng dung cé nhu cau vé mét phan mém co s& div liéu chuan
mé& dé xay dwng cac ¢ng dung ddc lap, dang khach-cha, dang nén web hodc cac
trng dung l&n.

e ISVs —cac nha cung cap phan mem ddc lap, cac nha cho thué phan clrng, co s&
ha tang hay nhirng ngwoi cung cap gidi phap, mubn dong gO| mét may cha div liéu
v&i day da tinh nang nhw 1a mét phan trong cac giai phap cuda ho.

e Nguoi cd van, quan tri dir liéu, va kién tric sw cong nghé théng tin, nhitng ngudi
can moét may cha div liéu manh dé tw hoc tap, phat trién ky nang, danh gia hoac
th&r nghiém.

e Cé&c cong ty méi thanh 1ap, vira va nhé can moét may cha div liéu tin cay cho céng
viéc va trng dung cua ho.

e Nhitng ngudi yéu thich co s& div liéu, say mé tim hiéu cong nghé mudn c6 moét
may chi di¥ liéu dé sir dung dé xay dwng (rng dung Web 2.0 hay cac rng dung
thé hé sau.

e Sinh vién, gido vién hay nhirng hoc gid muén cé6 mét may chi di liéu linh hoat dé
giang day, hoc tap, nghién ctru.

DB2 Express-C c6 day di cac tinh ndng co ban nhuw cac 4n ban DB2 thuwong mai trén nén
Linux, UNIX va Windows. DB2 Express-C c6 thé chay trén ca hé théng 32-bit hodc 64-bit
cta Linux hay Windows. N6 dwoc tdi wu cho cac hé thdng tbi da mot bd xiv ly 2 16 véi
2GB bd nhd cho ban mién phi ban quyén va téi da cho bd x& ly 4 16i, bd nhé 4GB cho
ban cé ban quyén thu phi12 thang. N6 khéng yéu cau bat ky mét bd nhé chuyén dung hay
cac cai dat hé théng nao khac. DB2 Express-C ciing bao gbm pureXML, pureXML la mét
céng nghé d&c trwng ctia DB2 dung dé lwu trir va xt ly cac van ban XML bam sinh.

1.1 Ty do phat trién, trién khai va phan phéi...khéng cé gi¢i han!
Céc tw twdng cot 16 clia DB2 Express-C gom: ] ‘
e Twdo phat trién: Néu ban la nguoi phat trién (rng dung va can mét co s& div liéu
cho rng dung cta minh, ban c6 thé s dung DB2 Express-C.
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e Tw do trién khai: Néu ban dang 1am viéc trong linh vc san xuét va can mot co
s& di liéu dé Iwu trir cac théng tin quan trong, ban cé thé dung DB2 Express-C.

e Tw do phan phéi: Néu ban dang phat trién mot (rng dung hay mét céng cu can
dong gbi véi mét may cha di liéu, ban ciing ¢6 thé dung DB2 Express-C. DB2
Express-C mién phi ngay ca khi dwogc dong goi vao trong rng dung cla ban, dwoc
phan phdi méi khi ban ban ng dung ctia minh. Ban chi can dang ky véi IBM dé tai
phan phdi DB2 Express-C. Tt nhién viéc déng ky nay ciing hoan toan mién phi.

e Khoéng gi®¢i han: Trong khi cac dbi tha canh tranh dwa ra cac gi¢i han vé kich
thwéce co s& dir liéu, nhwng DB2 Express-C thi khong dat gi¢i han nao ca. Co sé&
dir liéu cGa ban c6 thé dwoc tiép tuc mé rong ma khoéng hé vi pham diéu khoan st
dung. Ciing khéng c6 gidi han nao vé sb lwong két néi hay sb ngudi st dung trén
mdi may cha.

Dé biét thém vé DB2 Express-C va vai trd ctia né trong thé gidi théng tin theo yéu cau
va Web 2.0, m&i xem video & dia chi:
http://www.channeldb2.com/video/video/show?id=807741:Vide0:3922

1.2 Hé tro ky thuat

Néu ban cé bt ky thac méc k§ thuat nao vé DB2 Express-C, ban cé thé dwa cau héi cta
ban Ién dién dan ctia DB2 Express-C. Dién dan nay dwoc diéu hanh bdi mot doi DB2
Express-C, nhung chinh cdng ddng sé la nhirng ngudi gidi dap trén co sé tw nguyén. IBM
cling cho phép ngudi dung mua ban quyén theo nam véi gia thap (con dwoc goi la Ban
quyén 12 thang hay Ban quyén thdi han cb dinh FTL (Fixed Term License)). Viéc mua nay
sé cho phép nguwoi dung dwoc hé tro ki thuat 24x7 ciling nhw cap nhat phan mém. Véi
khoan phi thap hang nam ($2,995 trén mét may chi mét ndm & My - c6 thé thay dbi & cac
nwéc khac) ban sé dwoc hwdng cac quyén loi vé hé tro va béo tri phdn mém cho may
cht DB2 Express-C, ban ciing ¢6 thém hai tinh nang niva la: tinh s8n sang phuc hdi sau
khi g&p sw c¢é (HARD - High Availability Disaster Recovery) va di trd d@ liéu truy van (SQL
replication - dé tai tao lai di¥ liéu v&i cac may chd DB2 khac).

1.3 Cac may cha DB2

Tat ca cac an ban may chi DB2 déu c6 chung céac thanh phan 16i; Cac &n ban nay dwoc
dong goi thuan tién dé ngudi str dung co thé Iwa chon cac tinh nang can thiét voi gia ca
hop ly. Hinh 1.1 thé hién sw khac nhau gitra cac 4n ban cta DB2.

Hinh 1.1 - Cac may chua DB2
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Nhw trén hinh 1.1, 4n ban DB2 Express-C cling giébng nhw 4n ban DB2 Express chi thiéu
di mot s6 thanh phan. DB2 Express-C 1 hoan toan mién phi. Ciing nhw da néi & trén,
ngwdi dung ludn dwoc san sang hd tro ky thuat tir dién dan, hodc c6 thé nhan sy hd tro
chinh thirc 24x7 ca IBM néu tra phi 12 thang.

Hinh 1.1 cling cho thay kha nang nang cap ttr DB2 Express-C Ién bat ki 4n ban may chi
DB2 nao khéc, vi tat ca cac may chi DB2 déu cé  chung thanh phan 16i. Diéu nay co nghia
1a tat ca cac trng dung dwoc phat trién trén mot 4n ban van sé hoat dong trén cac an ban
khac ma khong can phai chinh stra. Va bat ki kj nang nao ban hoc dwoc t mét &n ban
déu ap dung dwoc cho cac &n ban khéc.

1.4 May khach DB2
Mét may khach DB2 bao gdm céc chirc nang can thiét dé két néi véi may cha DB2. Tuy
nhién, khéng phai lic nao ciing can cai dit mot may khach DB2. Vi duy, mt &rng dung
JDBC (Java DataBase Connectivity) kiéu 4 c6 thé ndi thang t&i may cha DB2, chi can ¢
trinh diéu khién thich hop. May khach DB2 gém nhirng loai sau:
e IBM Data Server Client: day du nhéat, bao gém cac céng cu d6 hoa, cac trinh diéu
khién.
e IBM Data Server Runtime Client: C6 c&c chirc nang co ban dé két ndi, ciing bao
gdm céc trinh diéu khién.
e DB2 Runtime Client Merge Module for Windows (May khach DB2 runtime két hop
Mé-dun cho Windows): dwoc st dung chi yéu trén may khach DB2 runtime nhw la
mot phan cai dat cho cac rng dung cta Windows.

Hinh 1.2 cho ta thy cac méay khach khac nhau va céc trinh diéu khién s&n co.

Hinh 1.2 - Cac may khach DB2 va cac trinh diéu khién

Trén phan bén trai ctia hinh 1.2, tat ca cac may khach DB2 va trinh diéu khién duoc thé
hién. Mac du tat ca cac may khach DB2 déu bao gom trinh dieu khién can thiét, bat dau
v&i DB2 9 chung t6éi van cung cap nhirng trinh diéu khién riéng biét. Cac may khach DB2
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va c&c trinh diéu khién déu mién phi va c6 thé duoc tai vé tir trang web DB2 Express-C.
Céac may khach va cac trinh diéu khién c6 thé dwoc str dung dé két néi dén may chi DB2
trén nén Linux, Unix, hodc Windows. Dé két néi dén DB2 trén may chi z/OS® hodc DB2
trén may chu i5/0S®, ban can phai théng qua may cha két néi DB2 (DB2 Connect™ nam
& gitra hinh 2). Chlng ta sé thao luan vé phdn mém DB2 Connect™ trong Chwong 2.

1.5 Tw do phat trién phan mém (ng dung

DB2 tao ra mét méi treong phat trién (ng dung dwa trén cac chuén va trong sudt déi voi
ho san pham DB2. Viéc str dung SQL chuan trong cac dong san pham DB2 sé cung cap
mot tap cac giao dién 1ap trinh tng dung (API) théng dung cho viéc truy nhap co sé& dir
lieu.

Thém vao d6, mdi san phadm DB2 cung cap cac bo tién-dich (pre-compiler) cho phép nha
phét trién nhing céac cau lénh SQL tinh va dong trong cac chuong trinh &ng dung kha
chuyén. DB2 con c6 mét s8n cong cu quan ly .NET cé thé tich hop v&i cac cong cu
Microsoft® Visual Studio.

Céc ngdn ngir va cac chuan cé thé duwoc sir dung véi DB2 1a:
Ruby trén nén Rails

C/C++(ODBC va SQL nhung)

JDBC va SQLJ

COBOL

Borland

Python

PHP

Perl

Ngbn ngl» .NET

OLE-DB

ADO

Dich vu Web (Web Service)

SQL

Microsoft Office: Excel, Access, Word

1.6 Phién ban va 4n ban DB2 (version and edition)

Néu ban méi lam quen voi DB2, ban c6 thé bi bdi réi mét cht vé sw khac biét gitra cac
phién ban DB2 (version) va cac an ban DB2 (edition).

Vai nd&m mot 1an, IBM cong bd mét phién ban méi ctia DB2. M6t phién ban bao gdm céac
tinh nang mai va dwa nhirng cai tién dang ké vao san pham. Hién tai, phién ban DB2 8 va
DB2 9 dwoc hd tre chinh thirc b&i IBM. Mét phién ban ciing c6 thé c6 mét vai lan phat
hanh, cé thé bao gdm moét vai chirc ndng méi nhung théng thwdng khéng da rd rang dé
néi rdng day la mét phién ban mai. Vi du 8.1 va 8.2 1a céc 1an phat hanh véi phién ban
DB2 8. Trong thoi gian vira qua, IBM thwdng dwa ra mét 1an phat hanh méi ciia DB2 méi
nam mét Ian, tuy nhién nhirng phién ban mai thwérng dwoc dwa ra cach nhau t 2-3 nam.
Lan phat hanh méi nhét dén thoi diém hién tai, V9.5 (trwéc day dwoc goi la DB2 “Viper 27)
va tré thanh phién ban chinh thirc (GA) vao thang 10 nam 2007. M&i lan phat hanh ciing
c6 thé chiva nhiéu mirc chinh stra, thuwdng chira nhirng phan va 16i tire 1a twong wng voi
cac chuwong trinh stra 16i (fix pack), va rat it khi chiva nhirng tinh ndng méi. Tai thoi diém
nay, phién ban, phat hanh, chinh stra (Version-Release-Modification/ V-R-M) cta DB2 la
9.5.0 twong dwong véi phién ban 9.5 cling v&i bd chwong trinh stra 16i 0.

Mat khac, cac ‘én ban la nhirng Iwa chon hodc nhom cac gdi tinh nang trong méi phién
ban. Nhw da dé cap, mét an ban la moét g6i nhirng chirc nang khac nhau véi gia thanh va
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ban quyén xac dinh. DB2 phién ban 9.5 (cling dwoc biét téi véi tén DB2 9.5) ¢6 nhiéu an
ban; vi du: DB2 express-C 9.5, DB2 Express 9.5, DB2 Workgroup 9.5, va DB2 Enterprise
9.5 (xem hinh 1.1)

1.7 Chuyén sang an ban DB2 khac

Khi co s& dir liéu ctia ban can mé rong, c6 thé ban sé can nang cap an ban DB2 hé tro
céu hinh phan cing Ién hon. Néu trwdng hop nay xay ra, rat dé dang dé nang cép Ién
mot &n ban khac ctia DB2:

e Néu ban nang cép 1&n mét &n ban DB2 khac trén cung mét may, cai d&t &n ban
DB2 m&i dé 1én DB2 Express-C, cung vé&i ban quyén twong ¢ng. Co s& dir liéu
cla ban sé khong bi x6a (nhwng ching ta van nén sao lwu co s& di liéu trwdc khi
nang cép).

e Néu ban nang cép DB2 trén mot may mai, I6n hon va st dung chung mét hé diéu
hanh véi may cd, hay cai dat &n ban DB2 méi trén may mai, sao lwu di liéu trén
may ci va khéi phuc lai né trén may méi. Ban ciing c6 thé lwu cac céu hinh trén
may ci (dbm cfg) va cai dat ciu hinh nay trén may mai. Cac 1énh sao lwu va khoi
phuc sé dwoc noéi rd hon trong Chuwong 11 Sao lwu va Khéi phuc, dom cfg sé
dwoc ndi rd hon trong Chwong 5, Méi truong DB2.

e Trong bét ki trwong hop nado, tng dung cla ban déu khéng phai stra chiva dé st
dung DB2.

1.8 Bao tri DB2 Express-C
Nhw da noi trwde day, cé hai lwa chon hd tro cho DB2 Express —C:

1. Mua mét ban quyén 12 thang. Biéu nay sé cung cap cho ban hé tro 24x7 tir bd
phan ho trg ki thuat cda IBM, dong thoi con cho ban kha nang cai dat cac cap nhat
cta DB2 (con dworc goi la cac chwong trinh stra 16i fixpack).

2. St dung dién dan cong ddng DB2 Express-C tryc tuyén. Cach nay hoan toan mién
phi, tuy nhién ban sé& khéng c6 dwoc sy hd trgr chinh thirc nao tir IBM. Béng thoi, voi
cach nay, IBM khong cam két cung cap nhirng chirc nang méi va nhirng ban va 16i
nhu thoi gian da dinh. Dinh nghta vé mot chuong trinh stra 16i, dwoc noi dén trong
Chuong 2, cling sé khong c6 y nghia & day, thay vi vay mét ban cai dat méi cia DB2
Express-C sé duwoc ciing cap trén trang web cho cac nguwoi dung tai vé. Khi IBM dwa
ra bt ki sy chinh stra méi nao trong DB2, ban c6 thé tim thay ban cai dat mai nay va
thay thé cho ban DB2 cii ban dang dung.

1.9 M6t s6 phan mém mién phi c6 lién quan
Tat ca cac phan mém cé thé dwoc tai tiv trang tdi phdn mém cla DB2 Express-C
(www.ibm.com/db2/express/download.html) déu |a phdn mém mién phi. Bén canh nhirng
ban DB2 Express-C (cho Linux va Windows, ca kién tric 32 va 64 bit), con c6 nhirng phan
mém hiru dung c6 thé duoc tai va st dung mién phi nhu:

e |IBM Data Studio

e DB2 9 Embedded Application Server

e DB2 9.5 Net Search Extender

Ngoai ra ban c6 thé tai vé bod cong cu khéi dau dwa trén DB2 Express-C tir trang web IBM
Alphaworks (www.alphaworks.ibm.com/datamgmt). B6 céng cu nay bao gém:

e Starter toolkit for DB2 on Rails

e Web 2.0 Starter Toolkits for DB2
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1.9.1 IBM Data Studio (b cdng cu phat trién)

IBM Data Studio la bd c6ng cu dwa trén Eclipse cho phép ban tao ra, stva chira, g& roi,
trién khai va quan ly di liéu, co s& dir liéu va cac ing dung co s¢ di¥ liéu thong qua toan
bd vong doi quan ly di¥ liéu. IBM Data Studio thay thé cho cdng cu DB2 Developer
Workbench 9.1 trwéc day.

IBM Data Studio gilp ban phat trién cac ham ngweéi dung, tha tuc lwu (stored procedures),
XQuery, lénh SQL, va tich hgp trinh g& rbi (debugger). Hon nira, Data Studio cho phép
ban 1am viéc véi so dd mé hinh dir liéu vat ly (Physical Data Modelling diagrams) dé hiéu
toan bd cac quan hé gitra cac bang. N6 ciing gilp ta phat trién va dwa dir liéu ra nhw dich
vu Web (Web service) ma khéng can Iap trinh. Ching ta sé thao luan vé Data Studio trong
chwong 14, Cac tha tuc Iwu trlr SQL PL.

1.9.2 DB2 9 Embedded Application Server (may chu nhung)

DB2 Embedded Application Server cho phép ban chay cac &¢ng dung Web dwoc hd tro
véi DB2 phién ban 9.5 ma khéng yéu cau ban phai mua thém mét may chi ng dung
riéng biét. Cac ng dung Web dwoc hé tro véi DB2 phién ban 9.5 bao gobm:
e Cé&c céng cu Web DB2 danh cho ngudi quan tri co sé dir liéu nén web.
e DB2WebServices, mét &ng dung tw dong trién khai cac dich vu web .NET tw
Microsoft Visual Studio dén DB2 Embedded Application Server..

1.9.3 DB2 9.5 Net Search Extender (mé réng tim kiém)

Voi DB2 9.5 Net Search Extender ban c6 thé thwc thi nhanh va chi tiét cac tim kiém noi
dung van ban (full-text), bao gdm bat c tai liéu XML nao dwoc lwu trir badm sinh trong DB
9.5

1.9.4 B6 cong cu bat dau Rails cho DB2

B6 cong cu bat dau Rail cho DB2 la moét tap ho’p cac san phém va cong nghé duwoc dong
goi tién lgi cho phep tao ra nhanh chong mét moi truong aé xay dwng cac tng dung Web,
DB2 st dung cong nghé Ruby trén nen Rails. TAt c& cac phan mém duwoc yéu cau bao
gdm: DB2 Express-C, trinh diéu khién DB2 cho Ruby, b6 thich nghi (adapter) DB2 vé&i
Rails, bén canh d6 la cac hwdng dan, vi du, va nhirng tai liéu hoc tap khac. Chang ta sé
thao luan Ruby trén nén Rails & Chuwong 17, Sw phét trién trong Java, PHP va Ruby.

1.9.5 B6 cong cu bat dau Web 2.0 danh cho DB2

B& cong cu bat ddu Web 2.0 danh cho DB2 1a mét cach dé dang dé bat dau voi DB2, PHP
va Dojo. N6 gilip cho ban trién khai cac yéu cau phan mém, cung cap cho ban céc bai
hwéng dan va céc ban wng dung trinh dién (demo). Hai trong s cac (ng dung trinh dién
la Atom Feed Control Panel, né khéi tao cac Atom lay tir cac bang DB2, va Web Services
Control Panel tao ra cac bao phu dich vu Web REST xung quanh cac bang DB2 cuta ban.
Ca hai rng dung déu dua trén Dojo hé tro day da kha nang ndi bat ctia Ajax va kha nang
mé& rong.



Nhdp mén Hé quan tri co so dir liéu DB2

21

Chwong 2 — Cac tinh nang lién quan va cac san pham

Chuwong nay mé ta cac tinh nang cta DB2 di kém trong viéc mua gidy phép st dung 12
thang cua DB2 Express-C. No cling mé ta cac tinh nang nam trong cac an ban cua DB2,
trong mét s6 trwong hop phai trd thém phi.

Cé4c chirc nang cta 4n ban DB2 Express-C mién phi:

Chtre nang 16i ctia DB2
Trung tdm diéu khién (Control Center), Data Studio va cac céng cu quan tri
pureXML

Str dung tai nguyén t&i 2GB bd nhé va 2 bd xtr ly

Chay v6i hé diéu hanh Linux, Windows va Solaris (x86)

Nhirng tinh nang khong cé trong &n ban DB2 Express-C mién phi, nhung ching sé c6
trong an ban c6 phi ban quyén 12 thang
e B chuwong trinh stra 16i (Fix packs)

Tinh sé&n sang cao (High Availability )
Di trG d@ liéu (SQL thuan nhét) ,
S dung tai nguyén t¢i 4GB b6 nhé va bd xtr ly 4 16i (trén 2 dé)

Bang sau day liét ké cac tinh nang ctia san pham theo cac &n ban DB2 khac nhau. Cac
tinh nang ban cé thé mua riéng dwoc liét ké theo tén v&i cac an ban DB2 twong trng.

Chirc nang Expess-C vé&i | An ban DB2 | An ban DB2 | An ban DB2

ban quyén Express Workgroup Enterprise
Server Server

Di tra div lieu Co Cé Co Co

SQL thuan nhét

Net Search Co Cé Co Co

Extender

Spatial Co Cé Co Co

Extender

Céng nghé Cé Tinh nang Tinh nang Tinh nang

pureXMLm™ pureXML pureXML pureXML

Sdnsangcao | Cé Tinhnang s&n | C6 Céo

va khéi phuc sang cao

sau sy ¢

Tivoli® System | C6 Tinhnangsan | Co Cé

Automation sang cao
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Chtrc nang Expess-C vé&i | An ban DB2 An ban DB2 An ban DB2
ban quyén Express Workgroup Enterprise
Server Server
Dich vu sao Khéng Tinh ndng s&n | C6 Céo
chép tién tién sang cao
T6 chire lai truc | Khéng Tinh ndng sén Co Co
tuyén sang cao
Tap hop di¥ liéu | Khdng Tinhnang Tap | Tinhnang Tap | Tinh nang Tap
thuan nhét hop dir liéu hop dir liéu hop di¥ liéu
thuan nhat thuan nhat thuan nhat
MQT Khéng Khong Tinh nang toi Cé
wu truy van
MDC Khéng Khéng Tinh n&ng toi Cé
wu truy van
Truy van song | Khéng Khéng Tinh n&ng toi Céb
song wu truy van
B tap trung két | Khong Khéng Khong Cé
ndi
Bang phantan | Khéng Khéng Khéng Co
DB2 Governor | Khéng Khéng Khéng Cé
Nén: mirc hang | Khéng Khéng Khéng Téi wu lwu triv
Nén: sao lvu Khéng Khéng Khéng Toi wu lwu triv
Kiém tra truy Khéng Khéng Khéng Diéu khién truy
céap theo nhan cap tién tién
(LBAC)
Geodetic Khoéng Khéng Khéng Quan ly di¥ liéu
Extender dia ly
Kiém tra cau Khong Khéng Khong Téi wu hiéu
truy van nang
Quan ly téi cia | Khéng Khéng Khéng Téi wu hiéu
DB2 nang
Chuyén gia Khéng Khéng Khéng Téi wu hiéu
hiéu nang nang
Q Replicate Khong Khéng Khéng Di tri hop nhat
hop nhat
Phan tan co s& | Khong Khéng Khéng Khong

dir liéu

Bang 2.1 - An ban DB2 phién ban 9.5: hé tro cac tinh nang

Ca4c tinh nang cé mét trong cac 4n ban DB2 khac la:

Tinh nang cla &n ban DB2 Expess c6 thu phi:

e pureXML

e S&nsang cao
e Tap hop dir liéu thuan nhat

Tinh nang cla &n ban DB2 Workgroup mién phi
e Sansang cao )
e Chay trén cac hé dieu hanh Linux, Windows, AIX, Solaris va HP-UX

Tinh nang cta &n ban DB2 Workgroup c¢é thu mién phi

e pureXML
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e TOi vu cau truy van (MQT, MDC, truy van song song)
e Tap hop dir liéu thuan nhat

Cé4c tinh ndng ctia 4n ban DB2 Enterpirse mién phi:

Phan tan bang

Truy van theo bang thuc (MQT)

X Iy b6 nhiéu chiéu (Multi-dimensional Clustering — MDC)

Sé&n sang cao va khéi phuc sau sy ¢b (HADR), Tivoli System Automation
B6 tap trung két ndi

Cé4c tinh n&ng ctia &n ban DB2 Enterpirse ¢6 phi:

Tinh nang phan tan bang

Tinh nang téi wu hoa lwu tri di liéu (ké ca nén)

Diéu khién truy nhap tién tién (an toan mdc cao va dwoc chia nhé tbt)

Téi wu hiéu nang thwc thi (kiém soat tai, chuyén gia hiéu nang, kiém tra truy vén, )
Quan ly di¥ liéu dia ly (phan tich vi tri dia ly)

Tap hop di liéu thuan nhat (truy cap bang ti xa nhw 14 bang noi tai)

Céc san pham cé phi ¢c6 lién quan t&i DB2:
DB2 Connect

DB2 Warehouse

WebSphere® Federation Server
WebSphere Replication Server

2.1 Cac tinh nang bao ham trong dang ky sir dung DB2 Express-C
Phan nay diém qua cac chwong trinh stva 16i DB2, sw tai tao/di trd HADR va SQL.

2.1.1 Cac chwong trinh sira 16i

Mot chwong trinh stra I6i‘DBZ la mét tap cac sff,a I6i, duwoc ap dung cho mét san pham
DB2 da duwoc cai dat, nham muc tiéu stra cac van dé khac nhau dugc béo cao sau khi
san pham dwoc phat hanh. V&i mét dang ky str dung ¢6 ban quyen, cac chuwong trinh stra
I6i ¢ the dwoc tai xuong va cai dat mien phi. Ching thuwéng dwoc dwa ra ba thang mét
lan.

Dé tai chuwong trinh stra 16i m&i nhat, xem trang hé tro' ky thuat ca DB2 tai dia chi
http://www.ibm.com/software/data/db2/support/db2 9/

2.1.2 Tinh s&n sang cao va khdi phuc sau sw cé (HADR)

Tinh s8n sang cao va khéi phuc sau sw cb la dd tin cay cua div liéu, né cung cép mét gidi
phép s&n sang va khéi phuc sau sy ¢ cho sw suy sup toan phan hodc mét phan. Mét méi
trwong HADR théng thwérng bao gdm hai may chd di liéu, may cha chinh va phu (c6 thé
dwoc dat tai nhivng noi khac nhau). May cha chinh 1a noi co s& dir lieu gbc dwoc lwu triy
va truy cap bdi céc trinh (ng dung tai may khach. Trong khi cac giao dich duoc tién hanh
trén co sé& di liéu chinh, cac ban ghi nhat ky di liéu dwoc chuyén ty dong dén may cha
th& cép (may chd phu) théng qua hé théng mang. May chi thir cip cé mét ban sao cla
co s& dir liéu chinh, thwdng dwoc tao ra bang céach sao lwu co s& di liéu chinh va khoi
phuc né tai hé théng thir cAp. Khi cac ban ghi nhat ky dir liéu dwoc nhan vé, ching dwoc
thie thi lai va ap dung cho co s& di¥ liéu ther hai.Théng qua viéc thye hién lai cac ban ghi
nhat ky nay, co s& di¥ liéu thir hai dwoc dong bd héa véi co s& dir liéu chinh va cé thé
thay thé co s& dir liéu chinh néu cé sw cb xay ra.
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Mot g|a| phap HADR hé tro DB2 day du cung cap cho ban:

Kha nang phuc hdi cwe nhanh, trong subt tuyét déi véi khach hang va cac tng
dung tai may tram
Giao dich day dua tirng thanh phan nhd dé tranh mat mat dir liéu

e Kha nang nang cap hé théng hodc nang cap rng dung ma khéng gay ngat quang
déi vai dich vu

e Kha nang thay thé hé théng tir xa, cung cap kha nang phuc héi day du cho dia
diém bi sy cb
Quan tri dé dang véi cac céng cu d6 hoa clia DB2

e Tét ca cac kha nang trén c6 anh hudng khong dang ké voi hiéu nang tong thé cia
hé thong

Chuy:
Dé xem HADR hoat dong ra sao, hay vao tham dia chi:
http://www-306.ibm.com/software/data/db2/express/demo.html

2.1.3 Kha nang tai tao dir liéu (di tru div liéu)
Tinh nang nay cho phép tai tao di liéu gitba may chli ngudn noi cac thay doi dir liéu dwgc
ghi lai, va mét may chu dich noi cac thay doi div liéu dwoc ap dung. Hinh 2.1 cung cap
tbng quan vé cach tai tao dir liéu.

Source server Target server

Source tabl Control tables

Subscription set

D tables
SQL
3) Capture : -
DB2 B .Car | Apply
process program program
===t

Hinh 2.1 — Khéi phuc SQL

Trong hinh 2.1 ¢é hai may chd, mét may chd ngudn va mét may cha dich. Trén may chi
ngudn, mét chwong trinh “chup” ghi nhan lai cac thay déi d6i voi co s& di liéu. Trén may
cha dich, mét chwong trinh “ap dung” thye hién cac thay dbéi cho co s& di¥ lieu nhw that.
Kh& nang tai tao div liéu hiru dung cho rat nhiéu muc dich can dén di liéu dwoc tai lap,
bao gbm gidm tai dung lwong truyén, nap dir liéu vao céc kho chira dir liéu hay céc “cho”
dir liéu (data marts), va kiém tra lich st thay déi. St dung tinh néng tai tao dir liéu, ban c6
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thé tai tao di liéu gitra DB2 Express-C va cac may chu DB2 khac, bao gdm cé nhing
may st dung cac hé thong khac nhw Linux, UNIX, z/OS va i5/0S.

2.2 Cac tinh nang khong c6 trong ban DB2 Express-C
Phan nay miéu t& mot vai tinh nang cé trong cac ban DB2 khac ma khéng trong DB2
Express-C

2.2.1 Phéan vung co sé& div lieu

Tinh n&ng phan ving co s& dir liéu (DPF) chi ¢ trong 4n ban DB2 Enterprise v&i mot
murc phi dang ky bd sung. N6 cho phép cac co s& dir liéu co6 thé dwoc trai ra trén nhiéu
phan vung khac nhau, dat trén nhiéu may tinh. DPF dwa trén kién tric khéng chia sé
(share-nothing architecture). M&i may tinh, do dwoc thém vao nhém phan ving, mang
theo strc manh xtr ly di¥ liéu véi CPU va b nhé cua ching. DPF dac biét hiru dung trong
méi trwdrng may chu co s& di liéu Ién nhw cac kho chira div liéu noi ma céc truy van cla
hé tro gilp quyét dinh (DSS) dwoc thyc thi.

2.2.2 B$ tap trung két noi

B6 tap trung két ndi la tinh nang cho phep hé tror mot lvgng 16N ngwoi dung két ndi tai mot
thoi diém. Truwéc day, mabi két néi co s& di liéu can dén mot tac t&r (agent) co s& dir ligu.
B tap trung két ni gioi thiéu khai niém tac t&r 16-gic, cho phép mot tac tor xc ly nhiéu két
néi. Cac tac t&r dwge ban dén ky hon trong chwong 6, kién tric DB2.

2.2.3 B6 mé rong khéng gian dia ly

B6 mé& rong khdng gian dia ly ciia DB2 ton tai nhw mét lwa chon cé phi cho 4n ban DB2
Enterprise. Phan mé rong nay lam viéc phat trién cho cac ng dung chinh pha dién to
ho&c cac rng dung c6 qui trinh nghiép vu yéu cau phan tich cac vi tri dia ly dwoc dé dang
hon. Bd mé réng khéng gian dia ly ctia DB2 c6 thé cAu thanh mét thé gidi dia ly 4o véi bat
ky ty 1& nao. Hau hét cac théng tin vi tri dwoc thu thap st dung cac hé thdng toan cau,
nhw hé théng dinh vi vé tinh toan cau (GPS), va cé thé dwoc thé hién trong hé kinh do/vi
dd. Céac di liéu kinh doanh, nhw dia chi, c6 thé dwoc chuyén déi thanh toa dd kinh do/nvi
dd nhd bd mé réng khdng gian cia DB2 (DB2 Geodetic Extender) va cac chwong trinh
trng dung doanh nghiép lam viéc t6t hon khi ching lwu tri» di liéu theo dinh dang nay, dé
phép chiéu twong &ng Ién ban d6 dwoc théng nhat & cac ng dung khac nhau: 16p trinh
bay, dé hién thi va in cac ban db.

2.2.4 B6 kiém soat truy van

Bo kiém soat truy van ca DB2 la mét hé théng quan ly truy van manh, c6 thé diéu khién
ludng cac truy van t6i co s¢ di liéu DB2 clia ban. N6 cho phép ban dieu chinh lai khoi
lwgng cong viéc cua truy van div liéu, do do cac truy van nho va cé mirc wu tién cao co
thé chay nhanh chéng, dam béo céc tai nguyén hé théng dwoc st dung hiéu qua.

2.3 Cac san pham c6 tra phi lién quan dén DB2.

2.3.1 DB2 Connect

DB2 Connect la mét phdn mém dwa trén viéc tra phi cho phép mét may khach DB2 Linux,
UNIX hay Windows két néi dén mét may chi DB2 z/OS hay DB2 i5/0S nhw trong hinh
2.2. DB2 Connect khéng dwoc yéu cau trong qué trinh lién két theo chiéu nguwoc lai, khi
ban két néi tr DB2 z/OS hay DB2 i5/0S dén mét may cha DB2 Linux, UNIX hay Windows.
DB2 Connect cé trong hai &n ban chinh tly theo sy két ndi ma ban can: DB2 Connect
Personal Edition va DB2 Connect Enterprise Edition.
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DB2 for
/08

(System z)

DB2 Connect
—

(Linux. UNIX, Windows)

DB?2 client

DB?2 for i5/08

(System i,
AS/400)

Hinh 2.2 - DB2 Connect

2.3.2 WebSphere Federation Server

Puoc biét dén trwdc day Ia WebSphere Infomation Integrator (hé tro tich hop théng tin),
WebSphere Federation Server cho phép s lién két hop nhéat cac co s& di liéu, diéu nay
nghia la ban cé thé chay céc truy van co sé& di liéu trén nhiéu dbi twong tir cac hé thdng
co s& dir liéu quan hé khac nhau. Vi du néu ban mua WebSphere Federation Server ban
c6 thé chay truy van dwoi day:

SELECT *
FROM Oracle.Tablel A
DB2.Table2 B
SQLServer.Table3 C
WHERE
A.coll < 100
And B.colb 1000
and C.col2 "Test’

Hinh 2.3 cung cép s gi&i thiéu vé kha nang st dung ctia WebSphere Federation Server
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SQL

DB2 Server

WeahSphere
Federation Server

p

Query processor

)
- Parser

- Semantic processor

- Optimizer
Execution engine

- Sort engine

- Residual predicate

Catalog

- Data manager

- Locking

- Logging

- Buffer manager

Client access

Transaction Coordinator

Quety gateway
\ - Interface to SD‘IJICES/

Hinh 2.3 - WebSphere Federation Server

Déi véi cac hé théng quan ly co' s& di liéu quan hé thugc ho IBM, sw hd tro lién két hop
nhat da dwoc xay dung san trong DB2 Express-C. Dleu nay nghia la WebSphere
Federation Server khéng can phai cé, vi du khi ban muén chay mét truy van glua hai co
s& dir liéu DB2 khac nhau, hoac gitra mét co s& dir liéu DB2 va mét co s& dir liéu

Informix® (Infomix |a mét thanh phan trong ho IBM).

2.3.3 WebSphere Replication Server

Puoc biét trwdc day 1a WebSphere Infomation Integrator (hd trg tich hop théng tin).
WebSphere Replication Server cho phép sw tao lai SQL trong cac ban ghi co s& dir liéu
khi cac may chia khéng phai cia IBM tham gia vao. N6 ciing bao gébm mét tinh nang dwoc
biét dén la Q-Replication cho su tai tao di¥ liéu str dung cac hang doi thdng diép.

=

\
o L
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Chwong 3 - Cai dat DB2

Dé cai dat 4n ban DB2 Express-C cho Linux hay Windows, hay dam bao rang cac hé
thong cua ban théda man cac diéu kién trwdc khi cai dat.

3.1 Cac diéu kién trwéc khi cai dat

O khia canh phién ban hé diéu hanh, DB2 Express-C c6 thé duoc st dung trén Linux,
Solaris (x64) hay Windows 2003, 2000, XP, Vista. Kién triic bd x&r ly dwoc yéu cau la 32-
bit, 64-bit va PowerPC (Linux). Néu ban can chay DB2 trén mét nén khac (gibng nhuw
UNIX), ban nén mua mét trong nhitng 4n ban may cha dir lieu khac da dwoc néi dén
trwdc day trong quyén sach nay. Céac diéu kién cha hé diéu hanh trwéc khi cai dat cho tt
ca cac an ban DB2 ciing dwoc miéu ta trong tai liéu & dia chi nay
http://www.ibm.com/software/data/db2/udb/sysregs.html

Trong khia canh vé céc tai nguyén phén crng, DB2 Express-C c6 thé cai trén hé théng
v6i bat ky s6 lwgng CPU va bd nhé nao, tuy nhién, n6 chi st dung 2 bd x& Iy va 2GB b
nhé& dbi voi ban mién phi ban quyen va 4 bd xtr ly véi 4GB bd nh& cho ban cé mua 12
thang ban quyen phan mém va hé tro. Cac hé théng nay c6 thé 1a cac hé thong vat ly hay
cac hé théng ao duwoc tao ra bdi sw phan tan hoac viéc chay cac phan mém may do. Ban
c6 thé di nhién chay né trong cac hé théng nhé hon néu ban muén, vi du trong cac hé
théng don CPU véi 1GB RAM.

Dé c6 dwoc nhirng théng tin méi nhat vé cac didu kién cta phan cirng truwéc khi cai dat
DB2 Express-C, xin xem trén trang web DB2 Express-C
http://www.ibm.com/software/data/db2/udb/db2express/getstarted.htmi

3.2 Quyeén cai dat hé diéu hanh
Dé cai dat DB2 Exp‘ress—C trén Linux hay Windows, ban phai la mét nguwdi st dung hé
dieu hanh cé du quyen.

V&i Linux: ban can phai la root (superuser) dé cai dat DB2 Express-C. Ban c6 thé cai dat
DB2 Express-C nhw mot ngwdi dung khéng phai la root, tuy nhién ban sé bj han ché mét
sb viéc co thé 1am dwoc voi sédn phdm. Vi du, néu la ngudi s dung khéng phai la root
ban khéng thé tao nhiéu thé hién (instances) hon sé méc dinh khi cai dét.

V&i Windows, tai khodn ngwdi st dung phéi thudc vé nhém Quan tri trén may ma ban sé
thwe hién cai dat. Mét cach khac, moét tai khoan nguwoi dung khéng thuéc nhém Quan tri
c6 thé duoc st dung, véi diéu kién la mét thanh vién thuéc nhém Quan tri Windows dau
tién cau hinh céac thiét lap nang quyén Windows dé cho phép mét tai khodn nguwoi dung
khéng thuéc nhém Quan tri cé thé thwe thi viéc cai dat.

V&i céc tai khodn mién (domain) Windows, dé xac thwe dinh danh (ID) cta nguoi dung
trén may chd DB2, ID cla ngwoi tien hanh cai dat phai thuéc nhém Quan tri tai mién
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(domain) ma cac tai khoan nay sé dwoc tao. Co thé s dung tai khoan s&n c6 (built-in)
trén hé thong de tién hanh cai dat.

Tai khoan nguwoi dung ciing phai co quyén “Truy cap may tinh nay qua mang”

Chay:
Xem video vé cai dat DB2 Express-C tai dwdng dan
http://www.channeldb2.com/video/video/show?id=807741:Video:4442

3.3 Cai dat theo hwéng dan tirvng buwéc
C6 rét nhiéu cach dé tién hanh cai dat DB2 Express-C, nhwng don gian nhéat 1a st dung
céch cai d&t theo huwéng dan tirng budc dwa trén giao dién d6 hoa ctia DB2. Sau khi tai
va gidi nén DB2 Express-C, ban c6 thé tién hanh cai dat nhw sau :

e Windows: chay tép setup.exe trong thu muc EXP/image.

e Linux: chay Iénh db2setup trong thuw muc exp/disk1.

Viéc cai dit DB2 Express-C theo hwdng dan cai dat tieng bwdc rat don gian. Thong
thwérng, ban chi viéc st dung céc thiét 1ap méc dinh, vi vay, tat ca cac viéc can lam 1a
chép nhan diéu khodn s dung, nhan lién tuc nat “Next” rdi nhan “Finish”. Qua trinh cai
d&t sé két thic sau vai phat va ban c6 thé bat dau s& dung DB2.

Trén hinh 3.1 1a ctra s6 bat dau cai dat DB2 (DB2 Setup Launchpad), chon “Install a
Product”, sau d6 chon “Install New” dé cai dat mét ban sao méi ctia DB2 Ién hé théng.

Il DB2 Setup Launchpad

Information Management g4

Welcome Install a Product
Installation Prerequisites /”\ Click Install New to launch the DB2 Setup wizard for the desired product and to install the product
{ | to a new location. If you wantto upgrade, migrate, or add features to an existing product, click Work
\_{jj with Existing. You can also launch other product installations by clicking Install for the
corresponding product

Release Notes
Migration Information
Install a Product =+ DB2 Express-C 9.5
Exit
i DB2 Express-C contains a full-function DB2 data server, which provides an entry-level product for the Small
and Medium Business (SMB) market It comes with simplified packaging, and is easy to transparently install

from within an application. It is available on Linux and Windows platforms, is fully compatible with, scalable to,
and has all the autonomic manageability features of its higher priced family of offerings.

DB2 Express-C comes with pureXML{TM) data storage capabilities and delivers flexible access to XML data
using XQuery, XPath and SQL. Itis optimized for powering Web Senvices, Web 2.0, and SOA based solutions.
If you require IBM support and maintenance subscription for this no-charge data server, you can purchase
DB2 Express-C with renewable 12 Months Subscription. Please see hitp:fwww.ibm.com/db2iexpress for
further information.

Install New Il Work with Existing

Hinh 3.1 — Bat dau cai dat DB2 (DB2 Setup Launchpad)



Nhdp mén Hé quan tri co so dir liéu DB2 31

Sau khi chap nhan diéu khoan s dung, théng thuwéng ban nén chon kiéu cai dat “Typical”
(mac dinh) nhw trén hinh 3.2.

it? DB2 Setup - TBM DB2 Express Edition - DB2COPY2 e _1ol x|
Select the installation type @
& Typical: Approximately 590 - 800 MB
" Compact: Approximately 340 - 550 MB
" Custom: Approximately 340 - 800 MB

r— Information about the installation type

The typical setup indudes basic database server function, database administration tools, and most product
features and functionality.

To add features for application development and other optional functionality later in the setup process, dick
Custom.

View Features. .. |

Installshield

< Back Cancel | Help |

Hinh 3.2 — Cac kiéu cai dat

Trong hinh 3.3, ban cé cac lwa chon dé cai dat san phém, tao moét tép bién ban (response
file), hoac ca hai. Cac tép bién ban sé duwoc thdo luan trong muc 3.4, Cai dat hang loat
(Silent Install). S dung tuy chon mac dinh (Cai dat IBM DB2 Express Edition trén may
tinh nay va lwu cac thiét 1ap ra tép bién ban) Ia du.
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i DB2 Setup wizard - IBM DB2 Express Edition - DB2COPY2 ] 1

Select the installation, response file creation, or both @l

The DB2 Setup Wizard can install IBM DB2 Express Edition on this computer, create a response file that
you can use to install this product on a computer later, or both.

™ Install 1M DB 2 Express Edition on this computer

™ Save my installation settings in a response file

Mo software will be installed on this computer.

® Inztall [BM DB2 Exprass Edition or thiz computar and 2ave my s2ttings in 3 responze fle

Response file name  [C:'Documents and Settings \Administrator\My Documents \PROD_EXP.r:| | . |

<« Back Cancel I Help

Hinh 3.3 — Lwa chon cai dat

Trong vai man hinh tiép theo, hay chon gia tri mac dinh cho dén khi ban gap man hinh
nhw trong hinh 3.4. Trong man hinh nay ban c6 thé nhap vao mét nguoi dung da co dé
lam viéc v&i ban cai dat thé hién DB2 nay (instance) ciing nhw céc dich vu khac. Nguoi
dung nay phai nam trong danh sach Quan tri (Local Administrator) ctia Windows. Néu nhuw
ID cta ngwoi dung ban nhap vao khéng tdn tai, mot ngudi dung moi sé dwoc thém vao
nhém Quan tri. Ban cé thé dé tréng “domain” néu nhw ngwdi dung ban nhap vao khéng
thudéc vao mot mién nao doé. ID ngwdi dung mac dinh dwoc tao ra trong windows 1a
db2admin, trong Linux la db2inst1.
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i'\‘!r" DB2 Setup - IBM DB2 Express Edition - DB2COPY2

=10]x

Set user information for the default DB2 instance

Spedfy the required user information that the DB2 instance, DBE2_01, will use to log on to your system,

Itis highly recommended that you use a local user or domain user account instead of the LocalSystem account.
Further details are available by dicking Help.

% Local user or Domain user account

i~ User information

Domain

User name

|db2zdmin

Pazsword I

Confirm password |

" LocalSystem account

¥ Use the same user name and password for the remaining DB2 services

InstallShield

< Back

| Next > I

Cancel | Help I

Hinh 3.4 - Nhap théng tin ngwei dung cho ban DB2 mac dinh.
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Cudi cling trong hinh 3.5, cai dat theo hwong dan tirng bwéc sé hién thi mét danh sach
tong két nhirng phan nao sé dwoc cai dat cing nhw mét vai théng tin, thiét 1ap do ban

nhap vao. Khi ban nhan “Finish”, qué trinh cai dat DB2 vao hé thdng ctia ban bat dau.

{i DB2 Setup - IBM DB2 Express Edition - DB2COPY2 : x|

Start copying files and create response file

The DE2 Setup wizard has enough information to create the response file and start copying the program files.
If you want to review or change any settings, dick Back. If you are satisfied with the settings, type the
response file name and dick Finish to begin copying files.

Current settings:

Product to install:
Installation type:

DB2 copy name:
Set as default DB2 copy:

Selected features:
DB2 WMI Provider
SQLJ Support
Sample database source
Replication tools
OLE DB Support
ODBC Support

InstallShield

IBM DB?2 Express Edition - DB2COPY2
Typical

DB2COPY?2
Yes

Set as default IBM database client interface copy: Yes

Cancel

Help

Hinh 3.5 - Danh sach tém tat nhirng phan sé dworc cai
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3.4 Cai dat hang loat (Silent Install)

Trong nhiéu truo’ng hop ban can phai cai dat may khach DB2 trén nhiéu may tinh khac
nhau. Hoac may cha di liéu DB2 la mét phan trong &ng dung ban xay dwng va ban muén
qué trinh cai dat DB2 1a mét phan clia qud trinh cai d&t chung toan bé ¢ng dung d6. Khi
do, cai dat hang loat l1a phwong phap phu hep cho ban.

DB2 h tro cai dat hang loat nho tép bién ban (response file) chira cac thong tin can thiét
cho qua trinh cai dat. Dwéi day la mét trich doan cdia moét tép bién ban mau.

Tép bién ban mau:

PROD=UDB_EXPRESS_EDITION
LIC_AGREEMENT=ACCEPT
FILE=C:\Program Files\IBM\SQLLIB\
INSTALL_TYPE=TYPICAL

LANG=EN

INSTANCE=DB2

DB2 .NAME=DB2
DEFAULT_INSTANCE=DB2
DB2.SVCENAME=db2c_DB2
DB2.DB2COMM=TCPIP

Cac phwong phap cé thé dung dé tao ra tép bién ban:

> Cai dat DB2 Express-C trwéc mét 1an, siv dung phwong phap cai dat theo huéng
dan tirng buéc. Mét trong cac lwa chon dau tién khi ban cai dét theo phwong phap
nay cho phép ban danh dau yéu cau DB2 lwu lai cac théng sé ban nhap vao trong
quaé trinh cai dat vao mat tép bién ban. Khi két thic qua trinh cai dat tép bién ban
sé dwoc lwu vao thu muc va tén tép do ban nhap vao. Vi tép nay la mét tép van
ban cho nén sau dé ban c6 thé stra lai né tuy y. Ban cé thé xem lai Hinh 3.3 vé
phwong phap nay.

> Chinh slra tép bién ban mau dwgc dong goi kém theo DB2. Tép mau nay (c6 phan
m& rong 1a .rsp) nam trong thw muc: db2/platform/samples/directory

> Trong Windows, ban ciing c6 thé dung 1&énh tao tép bién ban:

» db2rspgn —-d <thu muc luu tép>

Sau khi ban da cé tép bién ban, trong Windows ban dung Iénh:
setup -u <Tén tép bién ban>

Déi véi Linux, ban dung lénh:
db2setup -r <Tén tép bién ban>
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Bai tap nhanh #1: Cai dit DB2 Express-C va tao ra co sé div liéu mau
Muc dich

Trwéce khi ban c6 thé bat dau nghién ciru céc tinh ndng va céng cu c6 trong DB2 Express-
C, ban phai cai n6 trén hé thdng cGia minh. Bai thwc hanh nay sé huéng ban tirng buéc
céch cai dat DB2 Express-C trén Windows. Déi v&i hé diéu hanh Linux, cac bwéc ciing réat
gidng nhu vay.

Quy trinh
1. LAy vé anh cta DB2 Express-C. Dé c6 thé cai d&t DB2, ban cé thé tai bd cai duwdi dang

tép .zip tai dia chi http:/www.ibm.com/db2/express. Gidi nén cac tép vao mot thw muc do
ban dat tén.

2. Dinh vi thw muc chinh vé thw muc chira céc tép da gidi nén

3. Kich hoat tién trinh cai dat. Dé kich hoat tién trinh cai dat, ban nhan dup vao tép
setup.exe. Trén Linux, thwc hién lénh db2setup tir thw muc gbc. Sau d6 tw clra sO
Windows hién ra ban nhan vao tly chon Install Product & phia bén tréi cta ctra sé.

4. Chay cai dat DB2 theo tirng buwéc (setup wizard). Sau khi ban chon Install Product &
bwéc 3, mét thanh phan tro gidp cai d&t goi 1a “cai dat tivng budc” sé chay kiém tra céu
hinh phan cing cla hé théng dé tién hanh chuén bj cai d&t DB2 Express-C, ciing nhw
kiém tra xem ban da cai DB2 trwdc d6 hay chwa. Sau khi chwong trinh da kiém tra xong
ban nhén vao nat Next dé tiép tuc cai dat

5. Chép nhan cac diéu khoan rang budc, ban hay doc ky céac diéu khoan trong gidy phép
st dung va lwa chon “l Accept...” va nhan nat Next dé tiép tuc tién trinh cai dat.

6. Lwa chon kiéu cai dat. Trong bai thwe hanh nay ban hay chon Iwa kiéu cai dat 1a Typical
(ban sé& thay rang day 1a kiéu cai dat méac dinh). Hai kiéu cai d&t khac la Compact va
Custom. Kiéu Compact 1a kiéu cai dat co ban con kiéu Custom cho phép ban thwc hién
mot sb tly tron trong qua trinh cai d&t. Nhan nat Next dé tiép tuc.

7. Lya chon th myc cai dat. Ban chon thw muc dé cai dat DB2, chu y dén dung lwong
cta 6 cirng. Trong vi du nay ban chon thu muc méc dinh dé cai dat DB2 Ién hé thdng cla
ban nhw sau:

O cai dat: C:
Thw muc cai dat: C:\Program Files\IBM\SQLLIB

Nhan nat Next dé tiép tuc.

8. Nhap vao thdng tin cia nguoi str dung. Mot khi DB2 Express-C da dwoc cai dat, nhirng
tién trinh DB2 sé dwoc chay dudi tw cach |a cac dich vu cta hé thdng. Nhivng dich vu nay
doi hdi phai dwoc dang nhap bang mét tai khoan cta hé théng dé cé thé thye hién. Trong
moi trwdng Windows ban st dung tai khoan mac dinh dwoc dé nghj la db2admin, néu tai
khoan nay chwa ton tai, DB2 sé tao ra cho ban. Chu y ban phai dat mat khau (password)
cho tai khoan. Ban ciing cé thé sir dung mot tai khodn sén c6 trong hé thdng thay vi nhe
DB2 tao ra mét tai khodn méi cho ban nhwng phai ghi nhé rang dé cé thé chay céc dich
vu DB2 tai khodn nay phai cé quyén quan tri (admin). Trén Linux st dung tai khoan mac
dinh db2inst1 cho ngudi cha cha thé hién (instance), tai khoan db2fenc1 cho ngwdi dung
trung lap va dasusr1 cho ngudi quan tri may cha DB2. Nhan niat Next dé tiép tuc.
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9. C4u hinh thé hién DB2 (instance). M6t thé hién DB2 cé thé dwoc coi nhw 1a mét “kho
chtva cho co s& dir liéu”. Mot thé hién phai tén tai trwdc khi bat ki mét co s& di liéu nao
duwgc tao ra va dwgc “dat vao bén trong kho”. Trong qua trinh cai dat & mdi trwong
Windows, mét thé hién c6 tén 1a DB2 duwoc ty dong dwoc sinh ra, trong khi trong moi
trwong Linux tén cla thé hién méc dinh nay 1a db2inst1. Ching ta sé gidi thich chi tiét cac
ddi twong nay trong cac chwong tiép theo clia cudn sach.

Mé&c dinh, thé hién DB2 duwoc cau hinh dé Iang nghe két ndi TCP/IP trén cong két ndi
50000. Ca hai giao thirc két ndi va cong két ndi déu co thé dwoc cai dat lai khi ban nhan
vao cac nut Protocols va Startup, theo thi tw. Tuy nhién, trong vi du nay ching ta sé st
dung ciu hinh méc dinh da dwoc cai dat sén va khong thay déi bat clr ciu hinh thudc vé
giao thirc két ndi hay céng két ndi nao ca. Nhan nit Next dé tiép tuc.

10. Bat dau cai dat. Dé bat dau cai dat ban nhan vao niit Install, tat ca cac cau hinh va cac
tép can thiét sé dwoc cai dat vao may ctia ban mét cach tw déng.

11. First Steps. Sau khi qué trinh cai dat két thdc, mét cong cu hd tro cai dat khac dwoc
goi la First Steps sé duoc chay va hién thj trén man hinh. First Step ciing co6 thé duwoc
khéi chay bang tay v&i cau 1énh db2 £s trong ctra sb hé diéu hanh DOS.

12. Co s& di¥ liéu mau SAMPLE la co s& di liéu dung cho muc dich kiém tra. N6 duoc
tao ra ngay sau khi ban cai d&t DB2. Kiém tra co s& di liéu da tdn tai bang cong cu
“Trung tam diéu khién” (Control Center), D& mé& cong cu nay, tlr Start Menu ctia Windows
chon Start -> Programs -> IBM DB2 -> DB2COPY1 (Default) -> General Administration
Tools -> Control Center, ta cling c6 thé khéi dong Trung tam diéu khién béng lénh db2cc.

13. Néu co s& div lieu SAMPLE da hién thi trong Trung tdm diéu khién, ban chuyén dén
muc s6 16. Néu né chwa xuat hién, thwc hién 1énh lam mai (refresh) tir bang 1énh View
cta Trung tdm diéu khién dé& dam bao rang cac thdng tin m&i nhat duwoc hién thi. Néu co
s& dir liéu SAMPLE van khong xuét hién, cé thé né chwa dwoc tao. Ban c6 thé tao no
bang tay tw First Steps, chon bang lénh “Database Creation”, va theo trinh tw duwoc
hwéng dan dé tao co s& dir liéu SAMPLE. Ban phai dam béo réng tuy chon XML and
SQL objects and data phai dwoc lwa chon, va nhan nit OK. Lwa chon sau cung nay sé
tao mét co s& dir liéu UNICODE, né can thiét cho phién ban 9 dé hé tro thuan XML, con
ddi véi phién ban 9.5 thi khéng can.

14. Sau khi ban nhdn OK mét ctra sb sé& dwoc hién ra dé théng bao co s& di liéu mau

dang duoc tao ra cho ban. Tién trinh nay c6 thé mat mét vai phat. Khi tao xong, nhan nat
OK va déng ctlra sb First Steps lai.

Al Creating Selected Sample Databases @

E‘E [DB2 SAMPLE databaze:  In progress

Elapzed time _l
00:00:28 |

Cancel
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15. Quay lai Trung tdm diéu khién (Control Center) va kiém tra rang mét co s& di liéu tén
la SAMPLE d& duoc tao ra trong khung ctra so Object Tree (cay déi twong). Ban co thé
phai lam mai lai Trung tdm diéu khién dé nhan biét dwoc sy thay ddi nay.

16. Khé&i dong lai may tinh. M&c du bwéc nay 1a khéng bat budc trong cac tai liéu huéng
dan cai dat DB2, nhwng ching t6i d& nghi ban nén khé&i déng lai hé théng dé dam bao
rang tat ca céc tién trinh dwoc bat ddu mot cach hoan hao va giai phong cac tai nguyén
cta hé théng da bi chiém dung trong qué trinh cai dat DB2. Day 1a mét Tuy chon.
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Chwong 4 - Méi trwong caa DB2

Trong chwong nay ching téi sé gidi thiéu vé méi trwérng DB2. Hinh 4.1, cho ta céi nhin
tbng quat vé DB2, va hinh e-lip mau dd la cac phan ta sé nghién ctu trong chwong nay.
Phia bén trai la cac lénh DB2 khac nhau, SQL, SQL/XML va céc 1énh XQuery cé thé duoc
dung dé twong tac véi may cha dir liéu DB2. Phan & gitra liét ké tén cla cac cong cu khac
nhau cé thé dung dé twong tac véi may cha di liéu DB2. Phia bén phai trong hinh vé 1a
moi trwdng DB2 co' ban bao gdm mot thé hién (instance) DB2, mét co s& di liéu va cac
tép cau hinh twong wng.

DB2 Commands & SQL/XNL,

Xquery Statements DB2 Tools
SQL/XNL, Xguery ICemmand Line Tocls
Statements Command Editor
create bufferpool Command Line Processor
create tablespace Command Window
create table
after bufferpoal Deavelopment Tools
after tablespace IDEZ2 Developer Workbench
alter table Froject Deployment Tool
select . Database Manager
insert Feneral Administration Tools Contiguration
update Control Centar File [dbm cfg)
delate Jaurnal
License Center Database MYDB1
Replication Centar Databasze
DB2 System Commands | === | TSk Center Configuration
db2set File {db cfg)
db2start Information
db2stap Information Centar
db2ilist Check for DB2 Updates
db2icrt
db2idrop Meonitoring Tools
Event Analyzer
DB2 CLP Commands Health Centar
db2 [ update dbom cfg 7 ndoubt Transaction Manager
catalog db Memory Visualizer
list node directary Activity Monitar
create database
list applicatians Setup Tools
list tablespaces Configuration Assistant
Configure DB2 Met Data Providsr
=gl statement= Default DBE2 Salection Wizard
Lguery = = First Steps

Hinh 4.1 - Birc tranh tong thé vé DB2: Méi trwong DB2

Dé mo ta moi trwong DB2, hay mo ta dan dan tirng phan t&r thanh phan. Hinh 4.2 cho
thay hinh twong vé may chad dir liéu DB2 sau khi cai dat DB2 Express-C 9.5
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Xem video vé méi trwéng ctia DB2 tai cc dia chi
http://www.channeldb2.com/video/video/show?id=807741:Vide0:4029
http://www.channeldb2.com/video/video/show?id=807741:Video:4042

DB2 Server (Linux/Windows)

Hinh 4.2 — Biéu dién may cha dir liéu DB2 sau khi cai dat DB2 Express-C 9.5

Day la mét phén cla qua trinh cai dat trong méi treong Windows, tao ra mét thé hién mac
dinh goi 1a DB2 (hay “db2inst1” trén méi trwdng Linux). Diéu nay dwoc mé ta bang mot
hép mau xanh trong hinh 4.3. M6t thé hién don gian 1a mét méi trwdng doc lap trong d6
c6 thé chay cac (rng dung va tao ra cac co s& dir liéu. Ban c6 thé tao nhiéu thé hién trén
cung mét may chu div liéu va st dung ching cho cac muc dich khac nhau. Vi dy, mét thé
hién c6 thé dwoc dung dé lwu trir co' s& div liéu cho san pham, thé hién khac dwoc dung
dé kiém tra méi truéng co s& di liéu, va mot cai khac nira dung cho méi trwéng phat
trién. TAt ca cac thé hién nay la doc lap véi nhau; nghia 13, cac thao tac thwe hién trén mot
thé hién sé khéng lam anh hwéng téi cac thé hién con lai.

DB2 Server (Linux/Windows)

Hinh 4.3 — Thé hién méc dinh DB2 dworc tao ra.
Dé tao mot thé hién DB2 mdi, s dung cau lénh bd2icrt <instance name>, chd
<instance name> duoc thay thé bang bat c& tén nao gom 8 ki tw. Vi du, dé tao ra thé
hién myinst, ta str dung cau Iénh: bd2icrt myinst.

Hinh 4.4 cho thdy mét thé hién méi tén myinst nhw mét hdp mau xanh riéng biét
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DE2 Server (Linux/Windows)

Hinh 4.4 — Mt may cha DB2 véi hai thé hién.

Chu y rang méi thé hién cé mét dia chi cong (port) duy nhéat. Biéu nay gilp phan biét gitra
céc thé hién khi ma ban muén két néi t&¢i mot co s div liéu trong mot thé hién nhat dinh
t» mot may khach & xa. Néu ban st dung ctra sd dong lénh DB2 (DB2 Command
Window), ban c6 thé 1am bét ct thé hién nao ctia DB2 tr& thanh mét thé hién dang hoat
doéng béng cach st dung mot Iénh hé diéu hanh trén moi trwdng Windows:

set db2instance = myinst

Trong vi du nay, néu ban tao mét co s& di¥ lieu tr Clra s6 dong lénh (Command
Windows), n6 sé dwoc tao trong thé hién myinst .

Dé liét ké cac thé hién, g0 Iénh:
db2ilist
Trén Linux, mot thé hién phai gan lién véi mot ngwdi dung trén Linux; do d6, dé chuyén

ddi gitra cac thé hién, ban chi can chuyén dbéi ngudi dung (véi cau lénh su).
Bang 4.1 mé ta vai Iénh hiru ich trén thé hién

Cau lénh Mo ta

db2start Khé&i dong thé hién hién tai

db2stop Ngtrng thé hién hién tai

db2icrt Tao moét thé hien méi

db2idrop Loai bé mot thé hién

db2ilist Liét ké cac thé hién ban cé trong hé théng
db2 get instance Liét ké cac thé hién hoat déng hién tai

Bang 4.1 — Cac lénh DB2 hiru dung & murc thé hién.

Vai cau lénh & trén c6 thé dwoc thuc hién thay thé bang/thdng qua trung tam diéu khién.
Vi du, trong ctra s6 trung tdm diéu khién, néu ban mé rdéng thu muc Instances va nhan
chudt phai vao thé hién mong muén, ban cé thé chon Start ciing gibng nhw st dung 1énh
do2start tlr clva s6 dong lénh ctia DB2, hay Stop, cling nhw st dung Iénh db2stop
nhw trong hinh 4.5
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Hinh 4.5 — Cac lénh trén thé hién trong ctra s6 Control Center

Dé tao moét co s di liéu trong mét thé hién hoat dong, thwe hién Iénh nay tir clra s6 dong
Iénh DB2:

db2 create database mydbl
Dé liét ké tt ca cac co sé di liéu dwoc tao, chay 1énh:
db2 litst db directory

Bén trong bat ki thé hién nao, ban c6 thé tao nhiéu co s& dir lieu. Mét co s& div liéu 1a
mot tap hop cla cac déi twong nhw 1a cac bang, cac khung nhin, chi muc va nhiéu the
khac. Cac co s& div liéu 1a cac cha thé doc 1ap, va do vay, khong chia sé cac dbi twong
véi cac co s& dir liéu khac. Hinh 4.6 md ta mét cach hinh twong co sé& div lieu “MYDB1”
duoc tao ra bén trong thé hién “DB2”.

DB2 Server (Linux/Windows)

Database MYDB1
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Hinh 4.6 — Co’ s& di¥ liéu “MYDB1” dworc tao trong thé hién “DB2”.

Bang 4.2 Mét sé 1énh ban c6 thé st dung & 16p co s& dir liéu.

Lénh/ Cau lénh SQL Mo ta

db2 create database Tao mét co s& dir liéu moi

db2 drop database Loai bd mét co sé& div liéu

db2 connect to <database_name> Két ndi toi co s di liéu

db2 create table/create view/create | CAu lénh SQL dé tao ra bang biéu,
index khung nhin, va chi muc twong tng

Bang 4.2 — Cac lénh/cau Iénh SQL trén co s& dir liéu.

Néu ta mubn tao mét co sé& dir liéu khac ciing ¢6 trung tén (MYDB1) nhung trong thé hién
“myinst”, thwe hién céc 1énh sau day trén ctra s6 dong Iénh ctia DB2

db2 list db directory

set db2instance=myinst
db2 create database mydbl
set db2instance=db2

Hinh 4.7 mé t& co sé& di¥ liéu mé&i “MYDB1” dwoc tao trong thé hién “myinst”.

DB2 Server (Linux/Windows)

Database MYDEBE1 Database MIYDE1

Hinh 4.7 — Co’ s& div liéu “MYDB1” trong khung nhin “mylInst”.

Khi mét co s& dir liéu duwoc tao, mét vai déi twong cling duwoc tao ra theo mét cach mac
dinh: khéng gian bang, bang, vung dém dir liéu va céc tap tin nhat ky (log file). Tao céac
ddi twong nay s& mat mot it thoi gian, d6 1a ly do tai sao 1&énh create database yéu cau vai
phat dé xt ly. Hinh 4.8 mé ta ba khéng gian bang mac dinh dwoc tao. Khéng gian bang
sé duwoc thdo luan chi tiét hon trong Chuwong 6, Kién tric cia DB2; nhwng hién tai, hay civ
coi khéng gian bang nhw 1a céc 16 logic gitra cac bang logic, va tai nguyén hé théng nhw
la cac 6 dia va bod nhé.
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DB2 Server (Linux/Windows)

Database MYDB1 Database MIYDE1

Hinh 4.8 — Khéng gian bang dwoc tao méac dinh khi mét CSDL dworc tao ra.

Khéng gian bang SYSCATSPACE chtra cac bang danh muc (Catalog). Bang danh muc
nay ciing dwoc biét dén trong cac hé théng quan ly co s& di¥ liéu quan hé khac nhw 13 t
dién di liéu (data dictionary). Vé co ban, bang nay chira théng tin hé théng ma ban khéng
duoc stra ddi cling nhw x6a di; néu khéng co s& dir liéu cta ban sé hoat dong khéng
chinh x&c. Khéng gian bang TEMPSPACE1 dwoc DB2 s dung khi ma can thém khéng
gian cho x& ly mét sb thao tac nhw 14 sdp xép. Khéng gian bang USERSPACE1 théng
thwong dwoc dung dé lwu trir cac bang co s& di liéu ngwdi dung khi mét bang duoc tao
ra ma khéng c6 khdng gian bang riéng biét dé lwu tri né.

Ban ciing c6 thé tao cho riéng minh céc khéng gian bang khi st dung cau l1énh CREATE
TABLESPACE. Hinh 4.9 m6 ta cach tao khéng gian bang MYTBLS1 trong co s& dir liéu
MYDB1 ciia thé hién DB2. Khi ban tao ra mét khéng gian bang, ban ciing chi dinh cac &
dia va vung dém di liéu dé s dung. Do d6, néu ban c6 mét bang “néng”, d6 1a moét bang
duoc st dung thuwdng xuyén, ban ¢ thé dung nhitng & dia nhanh nhat va phan Ién bd
nhé théng qua viéc an dinh cac dac tinh nay cho khéng gian bang.

Trong hinh 4.9, ta thdy c6 hai dbi twong khac dwoc méc dinh tao ra: mét ving dém div
liéu IBMDEFAULTBP, va cac tép nhat ky.

Viung dém div liéu vé co ban 1a mét viung nhé dwoc s dung cho co s& div liéu. Ban c6
thé tao mét hay nhiéu ving dém, nhwng luén ludn phai cé6 mét vung dém véi kich c& mot
trang nhé ngang bang kich thwéc trang nhé cla khéng gian bang c6 sén. Trang nhé va
kich thuwéc trang nhé sé dwoc thao luan chi tiét hon vao Chuong 6, Kién tric cta DB2.

Céc tép nhat ky (log) dung dé& phuc héi. Khi ban lam viéc trén mét co s& dir liéu, cac
théng tin khéng chi dwoc lwu triv trén cac 6 dia danh cho co s& di liéu d6, ma con cé ca
cac tép nhat ky lwu tri tAt ca thao tac x& Iy trén div liéu 4y. C& coi cac tép nhat ky nhw
céac tép Iwu tam ma trén d6 1énh “autosave” dwgc thi hanh. Cac tép nhat ky sé dwgc noi ki
hon & Chuong 11: Sao lwu va phuc hoi.
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DB2 Server (Linux/Windows)

Database MYDB1 Database MYDB1
IEMDEFAULTEBP

Hinh 4.9 — Vung dém dir liéu va cac tép nhat ky.

Phan trwéc, ching ta da trao ddi rang cac thé hién la cac méi trworng doc 1ap, va do do,
mot co s& div liéu trung tén ¢ thé dwoc tao trong céc thé hién khac nhau. Ciing giéng
nhw céc thé hién, cac co sé dir liéu ciling la cac chi thé doc lap; do dé, cac ddi twong
trong mot mét co s& div liéu nay khéng co lién hé nao véi cac dbi twong trong mét mét co
s& di¥ liéu khac. Viéc tao mét khdng gian bang cung tén “mytbls1” trong mét co s& dir liéu
MYDB1 va mét co s& dir liéu SAMPLE trong thé hién DB2 dwgc mé ta nhw trong hinh
4.10. Biéu nay la hgp 1é béi vi cac co s& dir liéu la cac don vj riéng biét. Lwu y réng hinh
4.10 khéng mé ta cac dbi twong mac dinh khac cla co s& di liéu SAMPLE do giéi han
khéng gian trong hinh vé.

DB2 Server (Linux/Windows)

Database MYDEBE1 Database MYDB1
IBMDEFAULTBP
Database SAMPLE
[mytblsT ]

Hinh 4.10 — Khéng gian bang c6 cung tén trong cac co’ s& dir liéu khac nhau.

Mot khi ban tao ra mét khéng gian bang, ban ciing c6 ‘thé tao cac dbi twong trong khdng
gian bang nhw bang biéu, khung nhin va chi muc. Diéu nay dwgc méd phéng nhw trong
Hinh 4.11.
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DB2 Server (Linux/Windows)

Database MYDE1 Database MYDB1

| IBMDEFAULTBP |

Database SAMPLE
[mytbist ]

Hinh 4.11 — Bang, khung nhin va chi muc dwoc tao trong vung bang.
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Bai tap nhanh #2 - Tao mét CSDL mé&i

Muc dich
Trong bai tap nhanh nay, ban sé tao ra mét CSDL m¢&i str dung trinh hwdng dan tao
CSDL trong Trung tam diéu khién.

Tha tuc thwe hién:
1. Tw clra s6 cay dbéi twong cha Trung tdm diéu khién, nhap phai chudt vao muc All
Databases, chon tiép muc Create Database, va chon danh sach With Automatic
Maintenance. B&t dau chay Create Database Wizard.

2. Dat tén cho CSDL va vi tri lwu tép trong trang Name cua trinh hwéng dan. St
dung céc gia tri duwdi day:

. Tén CSDL: EXPRESS
e O diamac dinh (ctia Windows): C:
. DPuong dan mac dinh (cda Linux): /home/db2inst1

e  Bidanh: Truong hop nay méc dinh 1a EXPRESS néu dé trong.
e Ghicht: Truong hop nay co thé tiy chon, bén trai co thé dé tréng.
Sau dé nhap chudt vao nat Next dé tiép tuc trang ké cua trinh hwéng dan.

3. Trong trang Specify where to..., khdng thay di bat ky cai gi, va nhap Next.

4. Trong trang Select your maintenance..., lay gia tri mac dinh (Yes, | can specify an
offiline...), va nhap Next.

5. Chi dinh khe th&i gian bao tri trong trang Timing. Chi rd 2 hodc hon 4 gi mét tuan
khi DB2 c6 thé thuc hién tw déng duy tri cac cdng viéc, dé gilr viec hoat dong binh
thworng ctia CSDL. Bay gi®, cu hinh khe thoi gian bat dau lic 1 gid sang twv thw
hai t&i thi nam, kéo dai 6 tiéng. Nhap vao nat Next.

6. CAu hinh théng diép trén trang Mail Server cla trinh hwéng dan. DB2 cé thé tw
dong gt mét thw dién t& hay mot trang néu c6 mot sy cb hay mot diéu kién bét
thwong dwoc phat hién thdy. Néu ban mubn cai dat lai diéu nay, hay chi ra mét
may chi SMTP c6 sén nao d6 dé DB2 dung trong viéc gli thw dién t&. Véi bai tap
nay, chdng ta khédng c6 mét may chi SMTP nao, vi thé cho phép dé tréng phan
nay va nhap nut Next.

7. Xem lai cac tuy chon da chon trong trang Summary trong trinh huéng dan. Nhap
vao nut Finish de bat dau tien trinh tao ra CSDL. CSDL duoc tao ra thwong phai
mat mét vai phit, trong thdi gian nay chi thi bao tién trinh dang thiwc hién sé hién
ra.

4.1 C4u hinh DB2

Ta c6 thé clu hinh cac tham s cia DB2 bang cach st dung céng cu Configuration
Advisor — ¢ong cu tro gilp cau hinh. Bé kh&i dong cong cu tro' gilip cau hinh ti trung tam
diéu khién, nhan chuét phai 18n mét co s& di¥ liéu va chon “Configuration Advisor”. Dua
trén céch tra I&i ctia ban vé mét sé cau héi lién quan dén tai nguyén hé thdng, khéi lwong
cong viéc, cong cu hd tro' ciu hinh sé cung cdp mét danh sach cac tham sé ctia DB2 nén
thay déi (rng v&i cac gia tri phu hop. Néu ban mudn biét chi tiét hon vé ciu hinh trén DB2,
hay doc tiép; néu khéng, st dung cong cu tro’ gilip cau hinh ciing gidp ban hoan thanh tét
cbng viéc trén DB2.



48  Nhdp mon Hé quan tri co so dik liéu DB2

Mét may chi DB2 cé thé cAu hinh trén 4 cap do:
- Céc bién méi trwong.
- Tép céu hinh quan tri co s& di¥ liéu (dbm cfg).
- Tép céu hinh co s& di liéu (db cfg).
- Pang ki Iy lich DB2.

Diéu nay dwoc mé ta trong Hinh 4.12. Trong hinh, hay cha y vi tri cia méi chiéc hop. Vi
du, céc bién méi trwdng duoc thiét 1ap & cp d6 hé diéu hanh ctia may chd, trong khi cac
tham s6 tép cau hinh quan ly co sé& di liéu duwoc thiét 1ap & I&p thé hién . Tham sbé cau
hinh co s& di¥ liéu dwoc quan ly & Iop cd s& dir liéu, va dang ky ly lich (profile DB2) dwoc
thiét lap hoac & hé diéu hanh hoac I&p thé hién.

DB2 Express-C Server

[Environment Variables|

Database MYDB1

Database
Configuration
File (db cfg)

DB 2 Profile
Registly

Hinh 4.12 — Cau hinh DB2

4.1.1 Cac bién méi trwong

Céc bién moi trvong la cac bién duoc thiét 1ap & hé diéu hanh. MGt bién moi trwong
chinh la DB2INSTANCE. Bién nay cho bié’g thé hién dang hoat doéng ma ban dang lam
viéc, va cac lénh DB2 ban sé &p dung dén. Vi du, dé thiét 1ap thé hién hoat dong 1a
“myinst” trén Windows, ban c6 thé chay lénh hé diéu hanh sau:

set db2instance = myinst

4.1.2 Tép cau hinh quan tri co s& dir liéu (dbm cfg)

Tép cau hinh quan tri c& s& di liéu (dom cfg) bao gom cac tham sb anh hwong téi thé
hién va tat ca co s& di liéu chira trong d6. Tép cau hinh quan tri co' s¢ dir liéu co thé
duwoc xem xét hay stra dbi bang cach s dung dong Iénh, hoadc théng qua Trung tam diéu
khién cia DB2.

Dé lam viéc véi DBM CFG tr Trung tam diéu khién, lya chon d6i tvong thé hién tir nhanh
thé hién cua trung tam diéu khién, nhan chudt phai dé cho trinh don bat I&én va lwa chon
Configuration Parameters. Céng viéc nay dwgc mo ta trong Hinh 4.13.



Nhdp mén Hé quan tri co so dir liéu DB2

- Control Center
Control Center Selected EOit Wiew Tools Help

Lﬂj@?&‘f’ﬂ@jﬁlg‘@@q

) Ohject Wiew

2 Control Centar
g [0 All Systemns
=g TEDWAS
=+ Instances

-
(E'm- Dpen Mew Control Center
- ‘[ All Databases

=0 SAMPLE

Change...
FRemove
Start

Stop

Start Admin...
Qluiesce...

Lnguiesce

Setup communications .
WIEwW Memory usage

Applications

Hinh 4.13 — Cau hinh dbm tir Trung tam diéu khién.
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Sau khi chon Configuration Parameters, mét man hinh sé& hién thj 1&8n nhw trong Hinh 4.14

v&i danh sach cac tham sé dom cfg.

o e DBM Configuration il
TECWYAS - DE2
Select the value fiald of 3 paramster 1o change itz value
- I Keyvrord e [Valus = I Panding “alue | Fending “alue Effective s | Dynamic = | Description = |
+ Applications =
AGENTPRI Lot gystem deter.. Friarity of agents
FEMCED _POOL  h&d_COORDOAE Wzximum fenced ..
IMITFEMCED M No Initizlize fanced pr...
KEEF'FENCED Yes Feep fenced prac. ..
N ] \Mazimum number...
MAx_COORDAG... 200 Mazimum number...
M AXASENTS 200 Mzzimum number...
MR CAGENTS 200 Ml _COORDAS. . Waximum number...
MILR_INTAGENTS O Initizl number of a.
MUR_INTFEMCED 0 Initizl number of 1.
KU POOLAGE 100 The laroer of maz Anent ool size LI
B3 of 83 Hems displayed L'E 3::. d= 3 | Defaull Wiew ‘| e

Hint

Mazimurm number of client connections allowsd per databaze padition. The concentratar featurs is not sctvated unless this value is greatsr than

tia¥_coordagents
Ranga [-1, 1 - 54000] Counter

Bt I Eancell Show Commant |

Help

Hinh 4.14 — Danh sach dbm cfg.

Phan Ion tham s6 la dong, nghia la cac thay déi sé co hiéu lwc ngay 18p tic; tuy nhién,
thay doi mét s6 tham s6 yéu cau phai khéi déng lai the hién dé co hiéu Iwc. T cdng cu
db2start.

dong 1&nh, diéu nay cé thé thwc hién bang céc 1énh db2stop va

Trwde khi mot thé hién ngwng, tat ca cac ng dung phai duoc ngat két néi. Néu ban
mubn nglrng mot thé hién ngay lap tirc, ban cé thé dung 1énh db2stop force.
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Mat thé hién cting c6 thé ngirng bang cach nhan chudt Ién ddi twong thé hién va lwa chon
Stop hay Start thong qua Trung tam dieu khién.

Bang 4.3 M6 t& mét sé 1énh hiru dung dé quan tri cong cu dbm cfg tr dong lénh.

Lénh Mo ta
db2 get dbm cfg Thu thap théng tin vé dbm cfg
db2 update dbm cfg Cap nhap gia tri cia tham s6 dbm
using <parameter_name> <value> | cfg.

Bang 4.3 — Cac lénh diéu khién dbm cfg.

4.1.3 Tép cau hinh co sé dir liéu (db cfg)

Tép céu hinh co s& dir liéu (db cfg) bao gom céc tham sb tac dong dén tirng co' s& div
liéu. Tép cau hinh co s& di liéu co thé xem xét hay stra doi bang dong 1énh, hoéc thong
qua Trung tdm diéu khién cta DB2.

Dé lam viéc voi DB CFG tr Trung tam diéu khién, chon doi twong co s& di liéu tir thuw
muc co s& dir liéu cia man hinh Trung tdm diéu khién, nhan chudt phai dé cho trinh don
bat Ién va Iwa chon Configuration Parameters. Viéc nay dwoc md ta nhw trong Hinh 4.15.

Stop

® o Control Center
Cortrol Center  Selecteq £ EStA

- A Connect...
L 49 9% B & :
__.LF R &= Disconnect
[| =) Ohject Wiew Quizsce
22 Control Center Unguiesce
- All Spstems Authorties
B2 TEDwAS WManage Lltes
=-0 ;I_Eft“"m COnMUre ALtOmate Malntenance
B nEe DESIgN AisOr
-] Daishases ; :
&0 Configuration Advisor
R  Confioure Parameters...
-~ wWig  Configure Database Logding ...

High Availability Disaster ReCcOvERy

Hinh 4.15 — Cau hinh db cfg ttr Trung tam diéu khién.

Sau khi chon Configuration Parameters, mét man hinh sé hién thi I1&n nhw trong Hinh 4.16
v&i danh sach cac tham so db cfg.
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" Database Configuration - SAMPLE 3|
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w Emvironmant
CODEPAGE Databass Coda P
CODESET BW1252 Database Code Set
COPY_PROTECT  Ma Copy protection e
COUMTRY 1 Databa=e Country.
CATABASE LEY . Oxal0 Databaze 1ekase
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Rianges |1000 - BOO]] Milisaconds
i 14 I Cance| aly Help |
Hinh 4.16 — Cau hinh co s& di¥ liéu db cfg.
Bang 4.4 M6 ta moét s6 [énh hivu hiéu dé quan ly db cfg bang dong Iénh.
Lénh M6 ta
get db cfg for <database_name> Thu thap théng tin vé db cfg clda c&

s& di¥ liéu mong mudn.

update db cfg for <database_name> | Cap nhap gia tri cho mét tham sb

using <parameter_name> <value> | cla db cfg.

Bang 4.4 — Lénh diéu khién db cfg.

4.1.4 Bang ky ly lich DB2 (profile).

51

Cac bién dang ky ly lich DB2 bao gom cac tham s6 c6 thé trén mét nén cu thé va co thé
thiét 1ap thanh toan cuc (&nh hwédng t&i tat ca thé hién), hay & teng Iép thé hién (anh

hwéng riéng tieng thé hién).

Bang 4.5 M6 t& mot sé 1énh hiru hiéu dé diéu khién cac bién dang ky ly lich DB2.

Lénh M6 ta

db2set -all Liét ké tat ca cac bién dang ky ly lich DB2

hién tai dwoc thiét 1ap.

doZset —1r Liet ké tat ca bién dang ky Iy lich DB2.

db2set <parameter>=<value> | Thiétlap mét gia tri cho mét tham sé.

Bang 4.5 — Cac lénh diéu khién dang Ky li lich DB2.

Bang 4.6 Mot sb bién dang ky DB2 hay dwoc dung nhéat.
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Bién dang ky Mo ta

DB2COMM Chi dinh nhirng quan tri giao tiép sé& khdi dong khi bat
dau cong cu quan tri co sé& dir liéu.

DB2_EXTSECURITY Trén Windows, ngan chan nhirng nguoi chwa dugc dinh
danh két ndi t¢i DB2 bang cach khéa tép tin hé thong
DB2.

DB2 _COPY_NAME Lwu trir tén clia ban sao DB2 hién tai dang dung.

Dé chuyén sang mot ban sao DB2 d3 cai khac, chay 1énh
installpath\bin\db2envars.bat. Bién nay khong
thé dung cho muc dich nay.

Bang 4.6 — Cac bién diang ky DB2 hay dwoc dung.

Vi du, dé cho phép giao tiép st dung giao thirc TCP/IP, thiét 1ap bién dang ky DB2COMM
thanh TCPIP nhw & dwéi:

db2set db2comm = tcpip

4.2 May chua quan trj DB2

May chd quan tri DB2 (DAS) la mét tién trinh nén chay trén may chi DB2 cho phép cac
may khach tr xa c6 the quan tri may chu DB2 théng qua céng cu giao dién do hoa. O day
chi cé mot DAS trén méi may tinh nhw trén Hinh 4.16.

/ My DB2 Server \

S

DB2 Application Server (DAS)

. hYd N\

Database A Database B Database C

\\ Instance 1 / \ Instance 2 / /

Hinh 4.16 — May chu quan tri DB2 (DAS).
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Bai tap nhanh #3 — Lam viéc v&i thé hién, co s& dir liéu va cau hinh

Muc dich

Trong bai tap nhanh nay, ban sé tao mét thé hién moi, co s& dir liéu, va tham s6 cau hinh
trén méy cht DB2 chay trén Windows. Ban cé thé thug hién bang Trung tam diéu khién
hodc bang dong Iénh. Chung tdi hwéng dan cach lam bang dong Iénh.

Thu tuc

1.

2.

10.

11.

T clra s6 dong lénh, tao mot thé hién cé tén la newinst
db2icrt newinst
Trén thé hién vira tao newinst, tao mot co s& dir liéu newdb véi cac gia tri mac
dinh
set db2instance=newinst
db2start
db2 create database newdb

Liét ké tat ca cac thé hién trén may chd cla ban
db2ilist

Chuyén qua thé hién DB2 and phai chac chan 1a da chuyén that sw
set db2instance=db2
db2 get instance

DPéi tham s FEDERATED cua dbm cfg thanh gia tri YES (it gia tri NO) va kiém tra
thay déi da dwoc thuc hién.

db2 update dbm cfg using FEDERATED YES

db2 force applications all

db2 terminate

db2stop

db2start

db2 get dbm cfg

Két noi t¢i co so dir liéu SAMPLE va&i cap tén/mat khau nhw khi ban truy nhap vao
hé dieu hanh
db2 connect to sample user <userID> using <psw>

Xem lai s6 cac ing dung dang chay trén thé hién hién thoi
db2 list applications show detail

M& mot clra sb 1énh khac ctia DB2 va két ndi 1an niva véi co s& dir liéu SAMPLE
khéng chi ra tén/mat khau. Sau d6 xem lai xem ban c¢é bao nhiéu két ndi.

db2 connect to sample

db2 list applications

Tat mot cia s6 dong l1énh DB2
db2 force application

Bé thé hién newinst
db2idrop newinst

B va tao lai DAS, va khéi dong n6.
db2admin stop
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db2admin drop
db2admin create
db2admin start

12. D&t bién DB2COMM clia DB2 Registry thanh tcpip va npipe trong thé hién cla ban
db2set db2comm=tcpip,npipe
db2stop
db2start

13. Khong dat bién DB2COMM
db2set db2comm=
db2stop
db2start

14, Kiém tra gia tri hién thoi cta tham s6 LOGSECOND cua db cfg, va thay gia tri cta
né bang 5 va kiém tra lai gia tri méi
db2 connect to sample
db2 get db cfg
db2 update db cfg using LOGSECOND 5
db2 get db cfg
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Chwong 5 — Cac cong cu DB2

Trong chwong nay ching ta sé& xem xét mot s6 céng cu cia DB2. Trong chwong nay,
ching ta sé tap trung vao hinh e-lip cta hinh 5.1.

DB2 Commands & SQL/XML,
Xquery Statements

SQL/XML, Xquery
Statements
create bufferpool
create tablespace
create table

alter bufferpool
alter tablespace

DB2 Environment

alter table )
select - B : Database Manager
insert Db Geheks f I : : Configuration
update e : ster o : : File (dbm cfg)
delete :

Database MYDB1

i h8a e Database

DB2 System Commands 1T : g Configuration
dh2set i Lo & File (db cfg)
db2start
db2stop
db2ilist
db2icrt
db2idrop

DB2 CLP Commands
db? [ update dbm cfg |
catalog db

list node directory|
create database
list applications
list tablespaces

=3ql statement=

xguery < =

Hinh 5.1 - Birc tranh téng thé DB2: Céng cu ctia DB2

Chay:

Xem video gi&i thiéu cac cong cu ctia DB2 tai dwéng dan
http://www.channeldb2.com/video/video/show?id=807741:Video:4202
http://www.channeldb2.com/video/video/show?id=807741:Vide0:4812

Hinh 5.2 liét ké tat ca cac cong cu DB2 sén co trong IBM DB2 Start Menu. Hau hét cac
cbng cu nay giong nhau trén ca Linux va Windows.
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Hinh 5.2 - Cac cong cu DB2 trén IBM DB2 Start Menu

Bang 5.1 cung cap mét danh sach céc Iénh tat dé goi mot s6 cac cong cu DB2 phé bién
nhat trong ca mdi trwong Linux va Windows.

Tén coéng cu Lénh
Command Editor Clra sb nhap [énh db2ce
Command Line processor B xtr ly dong I1énh db2
Command Window Ctra s6 |énh (Chi danh cho db2cmd
moi tredng Windows)
Control Center Trung tam diéu khién db2cc
Task Center Trung tam tac vu db2tc
Health Center Trung tadm tinh trang db2hc
Configuration Assistant Tro gitp céu hinh db2ca
First Steps Buwéc khéi dau db2fs

Bang 5.1 - Cac Iénh tat cho mét s6 céng cu DB2

5.1 Trung tam diéu khién
Cong cu chinh cta DB2 dung trong viéc quan tri co' s& di liéu la Trung tam diéu khién cé
giao dién nhw trong hinh 5.3
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Hinh 5.3 - Trung tam diéu khién caa DB2

Trung tam diéu khién 1a mot cdng cu quan ly tap trung cho phép ban:
e Xem xét hé thédng cla ban, cac ban cai dit DB2, cac co s& div liéu va cac dbi
twong trong co s& dir liéu;
e Tao, stva va quan ly co s& dir liéu va cac dbi twong co s& dir liéu;
e Khéi ddng cac cong cu dd hoa khac cia DB2

Khung bén trai cung cdp mét cay phan cép truc quan phan anh ciu tric clta cac dbi
twong co s& div liéu trong hé théng ctia ban, véi cac “thw muc” (folder) dai dién cho bang
(Tables), khung nhin (Views)... Khi ban nh&n ddp chudt vao mét thuw muc (vi du thw muc
Tables, nhw trong hinh 5.3), khung trén cuing bén phai sé liét ké tat ca cac déi twong lién
quan, trong trwdng hop nay 14 tat cac bang lién quan dén co sé& dir liéu SAMPLE. Néu
ban chon mot bang nao d6 & khung trén bén phai, thi khung phia dwéi bén phai sé cung
cép céac thong tin chi tiét hon vé bang do6.

Nhan chuét phai vao céac thw muc/ddi twgng khac nhau trong Cay doi twgng (Object tree)
sé hién Ién mét bang chon thich hop v&i thw muc/ddi twong dé. Vi dy, nhan phai chudt Ién
mét cai dat DB2 va chon “Configure parameters” cho phép ban xem va cap nhéat tép cau
hinh cho chwong trinh quan tri co' s& di liéu. Twong tw, néu ban nhan chudt phai vao moét
co s& dir liéu va chon “Configure parameters”, ban c6 thé xem va cap nhat tép cau hinh
cho co s& div lieu d6. Méi trwong DB2 va céc théng sb cau hinh da dwoc nhéc toi &
chwong 4, Méi trwdng DB2.

Lan dau tién khéi dong Trung tam diéu khién, ban dwoc héi va lwa chon céch trung tam
diéu khién sé hién thi nhw thé nao. Ung véi méi cach hién thi, cac déi tuo’ng co s& dir lieu
sé& dwoc thé hién thi theo kiéu twong ng. Hinh 5.4 1a hop thoai dung dé lwa chon cach
hién thi cGa Trung tam diéu khién.
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= Control Center View

Control Center View

+ Basic

" Advanced

" Custom Ilardify: ..

Specify the Control Center view that you want to display.

Details

procedures,

[~ Show this window at starfup time

The basic view provides core DB2 functionality which includes the
essential objects, such as datahases, tahles and stored

0K Cancel

Help

Hinh 5.4 - Hop thoai chon cach hién thi Trung tam diéu khién

Céch hién thj co ban (basic) cung cap cac chirc nang nong cét cia DB2.
Céch hién thj nang cao (advanced) thé hién nhieu lwa chon va chirc nang hon.

Céch hién thi tiy chon (custom) cho phép ban tuy bién cac hinh thirc thé hién cac chirc

nang, cac lwa chon va cac dbéi twong theo ban muon.

DPé bat lai hép thoai nay, ban chon “Customize Control Center” ttr badng chon Tools nhw

trong hinh 5.5

™ Control Center

Contral Center  Selected  Edit ‘-_;"I:EWiII‘.‘IDIS Help

TR B =0 %% Wads.

= Objact Vi Replication Center
|8ct iew

22 Control Center Command Editor

eS| Databases Task Center
Health Center
Journal

License Center
Development Center
Configuration Assistant

Customize Control Center ...

Tools Settings

Satellite Administration Center

I Instances

DE2

=1 All Databases

Hinh 5.5 - Tuy bién Trung tam diéu khién
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Khéi dong Trung tam diéu khién

C6 nhiéu cach dé khéi dong Trung tam diéu khién:
e S dung ttr Iénh Start ctia Windows
e Chay Iénh db2cc tir ddu nhéc 1énh

e Nhan vao biéu twong Trung tam diéu khién e trén bat ky thanh cong cu nao
cta cdng cu giao dién d6 hoa DB2.

e T biéu twong DB2 trén khay hé théng ctia Windows nhw trong hinh 5.6 (Nhan
phai chuét vao biéu twong DB2 mau xanh va chon Trung tam diéu khién)

DB2 Conftrol Center ...
Enable Quidk Launch of Control Center

Stop mez}-

v Launch Tool at Startup
Exit S BFE 204m

i ) (>D %EE Friday
Right click on the green DB2 icon

and select the DBZ2 Controf Center
menu option

Hinh 5.6 - Kh&i dong Trung tam diéu khién DB2 tir khay hé théng ciia Windows

5.2 Nhap lénh truec tiép

S dung clra s6 nhap lénh cta DB2 (Command Center), ban c6 thé thwc thi cac 1énh
DB2, SQL va cac cau Iénh XQuery, phan tich ké hoach thyc hién cia moét cau Iénh, xem
hay stra két qua cla cau truy van.

Hinh 5.7 Ia hinh &nh cta Ctra sd nhap Iénh cling v&i mé ta ngan gon céc thanh phan cua
né.

Dang chon Clra sb

Quay tré lai Trung nhap lénh

tam diéu khién

Thém mot két
noi voi co sé& dir

Vung nhap Iénh lieu

= L. Co sé d ligu
ye - | dang két noi
ving kétquad ——

LRy L S ________ K)'/ tw du’c_?c; dl‘mg dé
e | xéc dinh két thic

cula cau lénh

Hinh 5.7 - Clra s6 nhap lénh caa DB2

Trong viing nhap Iénh (input area), ban c6 thé nhap nhiéu cau lénh cung ldc, nhung can
dam bao cac cau Iénh két thac vai ky tw két thic do ban chon. Khi ban bam nit thye hién
(xem hinh 5.8), cac cau lénh sé dwoc thuc hién 1an lwot. Néu nhw ban danh dau mot cau
lénh ndo d6 thi chi minh cau lénh nay sé dwoc thwe hién. Mot két ndi téi co sé div liéu can
phai dwoc thiét 1ap trwédc khi thwe hién bat ky cau 1énh SQL nao, tuy nhién ban ciing cé
thé chén cau Iénh thwe hién két ndi vao doan Iénh ctia minh.
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Commands | Query Results I Access Plan |

/l’ > B 'i W] samPLE Add... |
Thuwe hién cau lénh Thuc hié’n cau lénh va sinh Sinh ra mét ké hoach truy cap ma
(C6 thé dung t6 hop phim  ra mét ké hoach truy cap khong thwe hién cau lénh
tat Ctrl+Enter) (Sé noi kj hon & phan sau) (Sé noéi kj hon & phan sau)

Hinh 5.8 - Ctra s6 nhap lénh — Thé Lénh

Khé&i dong Cira s6 nhap lénh
Ban c6 thé khéi dong clra s6 nhap lénh bang mét sé cach:
e T Menu Start ciia Windows:
Start -> Programs -> IBM DB2 -> DB2COPY'1 (default) -> Command Line Tools ->
Command Editor
e Tu mét clra s6 nhap 1&énh (ctia windows hodc linux), gb db2ce
e Tu menu Tools ctia Trung tdm diéu khién
e Nhuang trong Trung tam diéu khién:
- Nhan phai chuét vao biéu twong co sé& di liéu SAMPLE trong khung hién thi cac
ddi twong cua Trung tam diéu khién sau d6 chon menu Query.
- Bét ky khi nao mét déi twong ma ban c6 thé truy van, dwoc chon (co s& dir liéu,
bang..), ban cé thé kh&i dong Clra sd nhap lénh bang cach nhan vao dworng dan
Query trong khung théng tin chi tiét vé dbi twong cda Trung tam diéu khién (khung
dwdéi bén tay phai).
e T Trung tdm diéu khién, nhan chon biéu twong Ctra sb nhap lénh trén thanh
cbng cu cla Trung tdm diéu khién nhw trong hinh 5.9

* o Control Center : - 10 x|
Control Center Selacted Edit Wiew Tools Help _
RSB PEEReE BE @

Hinh 5.9 - Biéu twong Cira s6 nhap lénh trong Trung tam diéu khién

Thém mét két noi téi co s& dir ligu ]
Dé thém mot két noi toi mét co s& div liéu nhan vao nat Add (xem hinh 5.7). M6t hép thoai
nhw trong hinh 5.10 sé xuat hién.
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x
UEIERETN DB Database for L, LIMEE and Windows

Lwa chon mot

Available targets o g~ lia
co s& dir liéu

[ saPE < trong hé théng
Chon 6 nay
néu ban muén
st dung ID va
mat khau cda ID Zvél mat
ngu’b’i dUng o I e mptcitcredentisls [loeel d=izbases only) khau Pua mot
dang dang nguwdi dung
nhap vao hé UEEiD ~— | ciahédiéu
diéu hanh. Password | — hanh.

L], I Cancel ] Help

Hinh 5.10 - Thém mét két ndi co s& div liéu

5.3 Trinh tror giup SQL

Néu ban khdng quen thudc véi ngén ngtv SQL va thich st dung mét trinh hd trg' hoac
hwong dan tw dong sinh ma SQL, ltc nay trinh tro gidp “SQL Assist Wizard” |a mot cong
cu san co6 tr trinh soan thao dong 1énh (Command Editor) sé giup ban glal quyet Nhw
hinh 5.11 bén dwei, ban cé thé triéu goi no tir Command Editor béng viéc nhap chudt
vao biéu twong sau voi ky hiéu SQL (ndi lén trong hinh v&i vong tron dd).
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SQL Assist
Wizard can also
he launched from
the Selected

4 SQL Assist
menu item Wizard icon

& Command Editor 1 - DB2COPY1 =10 x|

Command Edtor  Selected Edit View Tools Help

LWHEErE0RE @ O |

Commands | Query Fiesdts' AocessPlanI

BB A Taget | sampie v . BB am DD oYy

connect to SAMPLE

Database Comnection Information

= =

Database server = DBZ/NT 5.1.2
$QL authorization ID = ARFCHONG

1=

Statement termination character | :

Hinh 5.11 — Goi trinh tro giup SQL Assist Wizard.

Hinh 5.12 trinh bay vé trinh tro gitp SQL Assist Wizard. N6 cho phép sir dung song hanh
déng thei ca hai ché dd. DAu tién chi ra kiéu cha cau lénh SQL ban hé tro véi (SELECT,
INSERT, UPDATE, DELETE). Tuy theo cau Iénh ban chon, cac tuy chon khac nhau sé
duwoc hién thi ra. & phan cudi cung clia ctra sb ban sé& nhin thdy cau 1énh SQL duoc xay
dwng nén giéng nhw ban chon nhirng lwa chon khac trong trinh hwéng dan.
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Sections of the /

SAL Query S

The query E—
constructed so far.

O B ey

Hinh 5.12 — Trinh tror giup SQL Assist Wizard

5.4 Nat “Show SQL”

Hau hét cac cong cu tro gilip d6 hoa (GUI) va cac trinh hudng dan trong DB2 cho phép
ban xem lai cau Iénh hién th&i hoac qéu Iénh SQL da dwgc thue thi ra két qua bépg viéc
st dung cong cu hay trinh hwéng dan dé thuc hién mot cong viéc. Bé xem phan nay,
nhap chudt vao nat Show SQL trong céng cu ban dang lam viéc, nhw hinh 5.13 va hinh

5.14.
oK I Cancel Help ||

Hinh 5.13 — Nut “Show SQL”

* o Show SOL x|

ONNECT TO SAMPLE, LI
REATE view TEDWAS VIEW [(colurns, _..)]
S [WITH (common_table_expression, ...}]
SELECT <columns=
ROM <tables>
HERE <search_conditions=;
DNNECT RESET, AL

Close I Save... l Help |

Hinh 5.14 — Dau ra cia mét phan trinh bay vé nat “Show SQL”

Kha nang hién thi lai nhirng cau lénh SQL va nhirng dong lénh 1a rat c6 ich trong viéc hoc
cl phap SQL, rat gon va tai s dung nhirng Iénh va nhirng dong 1&énh trong mét tép dé st
dung vé sau nay. Ban cling c6 thé xay dung céc kich ban bang viéc dung lai nhirng 1&énh
va nhirng dong Iénh da duoc tao ra nay.
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Bai tap nhanh #4: Str dung kich ban vé&i co sé& dir lieu EXPRESS

Muc dich:
Trong bai tap nhanh nay, ta sé lam quen voi co s¢ dir liéu EXPRESS bang dong Iénh va
hai kich ban c6 san.

Th tuc:

1. Trong bai tap nhanh #2 ching ta da tao co s¢ di liéu EXPRESS; bay gib ta sé suv
dung né véi mét sd6 bang va dir lieu. Bé thuan tién, c6 hai kich ban, tén la
quicklab4.db2 va quicklab4.dat dd dwoc tao ra dé lam viéc dé cho chiing
ta. Kich ban quicklab4.db2 chira cac Iénh dé tao bang do d6 n6 duoc thuc hién
trwéc. Tép quicklab4.dat chiva cac cau Iénh chén dir liéu vao bang. Ca hai tép
nay ndm trong t&p nén quicklabs.zip di kém theo sach nay. Bé thuc hién kich
ban, hdy mé& clra sb tao dong 1énh. Chéc chan rang co s& dir liéu méi vira tao sé
duwoc chon trong danh sach kéo-tha cha thanh cong cu. Néu ching khéng xuét
hién trong danh sach, thém mot két néi dén chiang bang nat Add

2. Nhén Select -> Open trén ctra sé tao dong lénh va chuyén dén thw muc c6 lwu triy
hai kich ban. Chon tép quicklab4.db2 va nhan nat OK. Noi dung cla tép sé xuat
hién trong viing nhap Iénh (input) cta clra s6 tao dong lénh. Nhan nat Run dé thuc
hién kich ban. Kiém tra khéng cé 16i khi thuc hién.

3. Lap lai myc 2 v&i tép quicklab.dat

CSDL mé&i ma ta vira tao néy la moét vi du don gidn cho moét clra hang sach trén Internet.
Bang BOOKS chira tat ca thong tin vé nhitng cubn sach duwoc lwu trir. Bang
CUSTOMERS chtra thong tin vé moi khach hang cta clra hang. Cudi cung bang SALES
chta di liéu vé viéc ban hang. Bat ky luc nao khach hang dat mua mét cubn sach, mot
ban ghi dworc tao ra trong bang SALES. So dd dwéi day trinh bay thiét ké va quan hé gitra
cac bang.

_BOOKS table

book_id title cost image
(INTEGER) | (INTEGER) | DECIMAL(7,2) | BLOB (1MB)

Frimarngiey

CUSTOMERS table

cust_id firstnme lastname address email
(INTEGER) VARCHAR VARCHAR(100) WARCHAR{200) WVARCHAR(100)
{100
FPrimary ¥ ) 4
_ T _ _ SALES table
sales_id prod_id cust_id qty price purch_date
(INTEGER) (INTEGER) | {(INTEGER) | (INTEGER} | DECIMAL{T.2) | TIMESTAMP

Primary Key
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5.5 Tao kich ban

NG rat hiru ich dé cho phép tao ra nhirng tép kich ban, nhirng tép thuc thi nhirng lénh
DB2 hoac nhirng cau lénh SQL lap lai nhieu IQn. \{i du, mot nguoi quan tri (DBA) c6 thé
muon chay mot kich ban dwa ra hang ngay dé kiém tra s6 hang cta nhirng bang quan
trong.

Cé6 hai dang kich ban théng thwédng:
1. Cac kich ban SQL. .
2. Céc kich ban (vd) hé diéu hanh.

5.5.1 Cac kich ban SQL

Cé}c kich ban SQL bao g?gm qéc cau Ién‘h truy van va cac lénh CSDL. péc kich ban nay Ié}
moi quan hé don gidn dé hieu va la nén déc lap. Tuy nhién, cac bién hay cac tham sé
khéng dwoc ho tro.

Cho vi du, cac [énh dwéi day dwoc lwu lai trong tép cé tén script1.db2.

CONNECT TO EXPRESS;
CREATE TABLE userl.mytable
( coll INTEGER NOT NULL,
col2 VARCHAR (40),
col3 DECIMAL(9,2));
SELECT * FROM userl.mytable FETCH FIRST 10 ROWS ONLY;
COMMIT;

Tép script1.db2

Trong phan kich ban trén, tat ca cac cau 1énh la cac cau lénh SQL, va méi cau Iénh duoc
cach nhau b&i mot dau phan cach va trong treong hop nay la dau cham phay. Tén tép
khéng nhat thiét st dung dudi m& réng la “db2”. Bat ky phan mé réng nao cling dung
duwoc.

Thwe thi cac kich ban SQL:
Mét kich ban SQL c6 thé dwoc thwe thi bang nhiéu cach khac nhau cé thé tir cra sé lénh
hoac DB2 Command Window trén Windows, hoac théng qua Linux shell. DPé chay kich
ban t» DB2 Command Window hoé&c Linux shell, ban c6 thé dung cac Iénh dwéi day:

db2 -t -v —-f scriptl.db2 -z scriptl.log hoac,

db2 —-tvf scriptl.db2 -z scriptl.log

Trong cau Iénh nay:

-t Chira céac cau lénh dung dau két thic méc dinh (d4u cham phay).

-V Ché do “Iam I&i”, dé db2 hién thi cac 1énh khi thue hién.

-f Chi ra rang tén tép sau c& nay la tép kich ban.

-z Chi ra réng theo sau thong béo tén tép sé dwoc st dung dé hién gia tri dau ra cho

viéc phan tich sau nay (day Ia mét lwva chon, nhung nén lam).

Khi c& hiéu —t dwoc dung va khéng c6 dau phan cach dong nao dwoc chi rd, dau chdm
phay sé& dwoc chon. C6 mét sb hoan cadnh ma ta can dén moét dau phan cach khac. Vi du
mét kich ban chira ma SQL PL can dung mét dau phan céch cau Iénh khac véi ky tw mac
dinh (d4u chdm phay), b&i vi nhitng du chadm phay nay da dwoc dung bén trong céc dinh
nghta dbi twong SQL PL dé phan cach cac cau 1énh thudc vé tha tuc.
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Vi dy, trong tép kich ban & dwéi day cé tén “functions.db2”, n6é chira ngébn ngi¥ dinh nghia
dir liéu DDL dé tao moét ham, mét dau chdm phéy 1a can thiét & cudi ctia cu phap SELECT
& bén trong ham. V&i cau lénh CREATE FUNCTION dau phan céach chang ta phai siv
dung mot dau chdm than (!). Néu ching ta lai dung mét dau chdm phéy vao viéc ngan
cach cau 1&nh, khi chay sé xay ra xung dot tiv kich ban, két qua 1a c6 mét 16i trong théng
bao tir DB2.

CREATE FUNCTION f1 ()
SELECT ..;
. END!

Tép functions.db2

Dé cho DB2 biét rdng mot ky tw dau phan cach khac dwec ding, st dung co higu —d, tiép
sau la ky tw phan cach mong muon (dau !) nhw trinh bay dui day:

db2 -td! -v -f functions.db2 -z functions.log

Dé c6 cac mo ta vé cac co hiéu khac bang cach chay cau lénh duéi day trong Command
Window hoac Linux shell:

db2 list command option

5.5.2 Céac kich ban vé&i hé diéu hanh

Céac kich ban véi hé diéu hanh cung cép do linh hoat va tinh nang manh mé hon, nhw cho
ta kha nang thém vao nhirng doan ma Iap trinh c6 tinh 16-gic. Nhirng doan kich ban nay
phu thudc vao hé dieu hanh nén, tuy nhién ching co6 ho tro cac tham so va cac bien. Duoi
day la vi du clia mét kich ban trong hé diéu hanh Windows.

set DBPATH=c;

set DBNAME=PRODEXPR

set MEMORY=25

db2 CREATE DATABASE $%$DBNAME%$ ON $DBPATH% AUTOCONFIGURE USING
MEM_PERCENT %MEMORY% APPLY DB AND DBM

db2 CONNECT TO $%DBNAME% USER %1 USING %2

del schema.log triggers.log app_objects.log
db2 set schema userl

db2 -t -v —-f schema.db2 -z schema.log

db2 -td@ -v -f triggers.db2 -z triggers.log
db2 -td@ -v -f functions.db2 -z functions.log

Tép create_database.bat

DPé thuwc hién kich ban véi hé diéu hanh nay tlr dong 1énh, ban g 1énh sau trong
Windows:

create_database.bat db2admin ibmdb2

Trong Windows st dung phan mé rong “bat” dé néi cho hé diéu hanh biét rang day 1a mot
tap tin thwc thi x ly theo 16.

Trong Linux, ban can thay di kiéu trén tap tin dé chi dinh rang tap tin nay la mét tap tin
thwree thi béng cach s dur]g [énh nhw chmod +x. Sau dé, ban c6 thé chay tap tin nay voi
céch thirc giong nhw & phan trén.
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Bai tap nhanh #5 — Tao mét kich ban cai dat cho co’ sé& dir lieu EXPRESS

Muc tiéu

Cac kich ban 1a mét co ché manh mé trong viéc thuc hién nhivng céng viéc cé tinh chét
lap di 13p lai nhw tap hop théng ké cho co s& di liéu, sao lwu, va trién khai co s& dir liéu.
Céc kich ban hé diéu hanh cé lgi diém cha viéc hd tro cac tham sb kich ban, diéu nay gidp
cho chung linh hoat hon. Trong bai tap nhanh nay, ban sé tao ra mét kich ban hé diéu
hanh dé trién khai co s& dir lieu EXPRESS la EXPRESS2. Cé4c kich ban nay sé goi kich
ban véi SQL da dwoc tao ra trwéc d6 cho cac dbi twong co s& div liéu. Nham muc dich
tiét kiem khong gian, bai tap nhanh nay chi hién thi nhirng kich ban va cau lénh danh riéng
cho nén Windows. Néu ban muén lam viéc trén Linux, hdy dam bao rang ban thwc hién
nhirng thay d6i phu hop véi nhivng sy hwéng dan sau day.

Thu tuc
1. M& mét chwong trinh soan thao van ban, nhw Notepad hay Wordpad va nhap vao
théng tin dwge hién thi dwoi day.

B create _database bat - WordPad
Ghe (4t jew  [ndert Fgrmat Help
D &2 A B B

ast DBPATN==:

ast [ r.:«:;u".P':-:(I:l---J

rem -— the percentage of memory for the autceconfigure comsand
aet MEMORY=Z20

dbd CREAIE CATASASI FDBNGMEN on WDBPATHY AUTCCONTIGCURE USING MEM PERCENT WMEMORYW APPLY 0@ AND DBM
dbld COMNECT IO ADRMAMEN USER AL USING w2

ael schema,.lag TTIEErS.lag APP_obiects.lag

For Meig, press Pl

2. Lwu lai tap tin kich ban trong mét thw muc va dat tén cho tap tin nay la
create_database.bat . Trong hop thoai ctra s6 Save As, d@m bam rang ban da chon
muc tly chon MS-DOS Format (trong Wordpad). Néu ban lwu tap tin nay dwéi mét dinh
dang khac, Wordpad cé thé sé tao thém mét sb ky tw an va viéc nay co thé gay ra nhirng
véan dé trong khi qué trinh thwc thi cda kich ban. Thém vao dé, hay dat dau ngoac kép bao
lAy tén cua tap tin d& ddm bao rang Windows khdng tw dong thém phan mé réng .TXT
cho tap tin nhw hinh vé du¢i day.
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Save As F?|E|
Savein: | I_J express v O ¥ v g

(e
My Recent
Documents

3

Deskiop

LY/

My Documents

My Computer

Fle game e Gasbose ba ==
My Network = Save asthype Text Document - MS-DOS Format - | Cancel l
[T] Save i this format by defauit

3. Bé chay kich ban twong tac véi DB2, ban phai c6 mét méi trwéng dong lénh DB2. Dé
mé& ctra sb lénh DB2, hay vao Start -> Program Files -> IBM DB2 -> DB2COPY1 (default)
-> Command Line Tools -> Command Window.

Céch khac, ban cé thé st dung Start -> Run, gd vao db2cmd va an enter nhw hinh vé
duw¢i day

Run El E|

- Type the name of a program, folder, document, or
Internet resource, and Windows will open it for you.

Open: ‘ db2emd| ;1

[ OK ][ Cancel ][ Browse... J

4. Sau d6 dé chay kich ban, nhap vao céc lénh sau:

cd C:\express
create_database.bat db2admin ibmdb2
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=% Select DB2 CLP BEE
C:\>cd c:\express ;‘

C:\express>create_database.bat dbZadmin ibndb2_

y | iy

5.,Ban hay danh chuit thoi gian dé lam qguen vé&i kich ban ma ban vira tao xong. Ban c6
hieu nhirng gi dang xay ra tai trng dong khéng?

6. Hay c6 géng tra |oi nhirng cau héi sau day:
a. Két néi co s& dir liéu dwoc thiét 1ap & dau?
b. Céac ky hiéu %1 va %2 nghia la gi?
c. Dong lénh sau day dung dé 1am gi? N6 dwoc st dung khi ndo? Cho muc dich gi?
SET DBPATH=C:
d. Dong 1énh sau day dwoc dung dé lam gi?
del schema.log, triggers.log, app_objects.log
e. Diéu gi sé& xay ra khi kich ban dwoc goi ma lai khéng cé bat civ tham sb nao?
f. Tai sao nhirng kich ban SQL dwgc goi lai khdng chra cac cau Iénh CONNECT TO?
Chung két nbi dén co sé dir liéu nhw thé nao?
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5.6 Trung tam tac vu (Task Center)

Céng cu Trung tam tac vu véi giao dién dd hoa ngu’(‘)’i dung cho phép ban tao ra nhirng
tac vu: 1a mét tap hop nhirng hoat déng nhw chay cac 1énh DB2, céc 1énh cua hé diéu
hanh, hay nhirng kich ban. Cac hanh déng & phia sau c6 thé duwoc thye hién ngay ca khi
tac vu trwdc that bai hay thanh cong Vi du, néu mét tac vu bao gébm cong viéc sao lwu
mot co s& dir liéu quan trong vao lic 3h sang dwoc thwe hién thanh céng, mot email sé
duoc gli dén cho DBA dé cung cép thong tin nay. Mat khac, néu tac vu sao lwu that bai
thi Trung tam tac vu sé& danh dau trang (page) cho ngudi quan tri biét. Hinh 5.15 minh hoa
Trung tam Téac vu

il x|
Task Selected Edit View Tools | Help B |
TP RDEE B G9E @ i
Scheduler system [TEDWAS VI Refresh aptions IND automatic refresh LI ¥

l"z 4
= | Name s ITypE £ I Deseription & | Run System . | Schedule
il | |

0 of 0 items displayed W 2o de @ P I <° DT | Overviewby categ.. | View

Hinh 5.15 — Trung tdm Téac vu

5.6.1 Co s& dir liéu Tools Catalog

Tét ca cac thong tin chi tiét vé cac tac vu cua ban va lich thye hién tac vu dé dwoc lwu triv
trong mot co' s& dir liéu DB2 riéng biét goi la co s& di¥ liéu Tools Catalog. Co sé& dir liéu
nay phai dwoc tn tai sdn dé co6 thé 1én lich cho céc tac vu. Dé tao mét co s& div liéu
Tools Catalog ban cé thé st dung Iénh nay:

CREATE TOOLS CATALOG systools CREATE NEW DATABASE toolsdb

Trong vi du & trén, systools 1a tén so dd (schema name) cla tat ca cac bang trong co s¢
di¥ liéu, va tén cla co s& dir liéu la toolsdb. C}ht’mg ta sé néi nhiéu hon vé cac so doé
(schemas) trong chwong 8 - Lam viéc v&i cac doi twong co sé& div liéu.

Khéi dong Trung tam Tac vu

Ban c6 thé khéi dong Trung tdm Tac vu ti» Trung tdm Diéu khién bang cach nhan vao
Tools -> Task Center nhu minh hoa trong hinh 5.16. M6t cach khac, ban c6 thé bat dau
cbng cu nay tr menu Start cila Windows: Start -> Programs ->IBM DB -> DB2COPY1 ->
General Administration Tools -> Task Center
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_|Do| x|
Control Center Selected Ect View  Tools Help
o BB WU EE wrans
= Object View - &
- Satelre Aanunistration Center
e m Command Editor
® - Al Systems
C1 All Databases
() SAMPLE Hgailth Center
=) Tables ST
1 Views License Center
oy Aliases Development Center
T3 Nicknames Connguration Assistant
Cache Objects Customize Control Center
3 Triggers -
£ Schomas Tools Settings
4 Indewis
(3 Table Spaces 2 of 2 items displayed = Tl 1 }0 ¥ Default View " View |
3 Ewent Momtors i
33 Buffer Pools £: Control Center D remp x

0

=1 Application Objects
™3 User and Group Objects
(3 Federsted Databsze Objects

Actions: Current view of the Conurol Center: Advanced
13 Sustomize Control

Hinh 5.16 — Kh&i dong Trung tdm Tac vu

Lén lich vé&i Trung tdm Tac vu
Bét ct loai kich ban nao ciing c6 thé dwoc 18n lich bang cach s dung Trung tam Téac vu
(kich ban d6 cé thé dwoc hay khéng dwoc tao théng qua mét céng cu cia DB2 cé giao
dién dd hoa nguoi dung). Cac tac vu dwoc chay tai thoi diém da Ién lich tir hé thdng noi
ma ban da tao co s& di liéu Tools Catalog. Chung t6i khuyén khich ban tw minh kham
pha Trung tam Tac vuy. Viéc tao mot tac vu kha don gian.

5.7 Nhat ky
Cong cu Nhat ky c6 giao dién do hoa ctia DB2 cung cap cho nguoi quan tri co' s& di liéu
mot nhat ky vé cac hoat dong trén biéu mau truc tuyén (online form). Hinh 5.17 m6 ta ve
Nhat ky trong DB2 va bang 5.2 mé ta nhirng thong tin ma ban cé thé thu dwgc ttr Nhat ky.
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o]
Joumal Selected Edit View Tools Help B @ ]

LmYdesRbd 8 @

Task History Database History | Musagn{ Notification Lng]

Database | TEDWAS-DE2-SAMPLE e |

| Object Type = INiI’I’Il s ] Operation #[ Start Date iJ g

Tabla TAEN Drop Sep 19, 2004

& Table TABN Drop Sep 19, 2004

"}" Table Space SYSTOOLSPACE Creste Sep 18, 2004

:?-' Table Space SYSTOOLSPACE Create Sep 18, 2004
' . p 19, 2004| |

58 Table Space SYSTOOLSPACE Create Sep 18, 2004

o’ Table TAB1 Drop Sep 13, 2004
« | |
7 of 7 tems displayed A S de 00 I Default View i va'

Hinh 5.17 — Nhat ky

Kiéu théng tin Mb ta

Lich str tac vu Tét ca cac cong viéc duoc Ién lich da dwoc thuc hién va
(Task History) tinh trang hoat déng cua ching

Lich st cla co s& di lieu Ban ghi nhé vé cac tac dong lén co sé di liéu (sao lwu,
(Database History) phuc héi, t6 chire lai (REORG), v.v...)

Théng diép Nhat ky clia céc théng diép dwoc phan héi tir cac cong

cu cta DB2. biéu nay rat hiru ich néu ban muén triéu
héi va ddi chiéu cac théng diép 16i ci, hodc néu ban
doéng hop thoai quéa nhanh hay do truc trac.
Ban ghi cac théng bao Lwu trir thong diép cap hé thdng. Céc 16i nghiém trong
dwoc ghilai & day
Bang 5.2 — Cac thong tin dwoc mo ta trong Nhat ky.

Khéi chay Nhat ky

Ban c6 thé khéi dong Nhat ky tir Trung tdm diéu khién bang cach badm chuét vao Tools ->
Journal, nhw dwgc mé ta& trong Hinh 4.18. Bang cach khac, ban c6 thé chay céng cu nay
ttr trinh don Start cua Windows: Start -> Programs -> IBM DB2-> DB2COPY'1 -> General
Administration Tools -> Journal.
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T LT
Control Center Seiected Eot View | Tools Help e
R E DR A W
IW Repicabon Center

Satelite Asminitration Center
I Command Earor
L Tk Conter
Health Certer -
Tables
Wipwi License Cenber
) Al Development Center
3 Nicknamrs Corfigurabon Assistant
() Cachs Objects
- Customize Control Center
nggers
£ Schermas Toals Settings
) Indexes I Table Spaces LI
=) Table Spaces 14 of 14 2ems displayed M 5 ods 60 I I Detaull View * View
Event Montars
Bufier Pocls 7 Database - SAMPLE (@ toip x
Application Objects
s : " . Alias nama SAMPLE Mot Cannecied ¥ Cannec)
Vstr and Groap Oljects System TEDWAS
¥ [ Federated Databass Obgects :fm Local
Actions:
o Appiic o
L) Design
= Acfraty
3 Quen,
i Creale New

Hinh 5.18 — Kh&i dong Nhat ki.

5.8 Giam sat tinh trang (health)

Giam sat tinh trang 1a mét tac nhan mac dinh chay bén trong bé may DB2, giam sat tat ca
cac mat cla tinh trang co s& di liéu (b nhé, quan ly khéng gian, cac hoat dong dworc tyw
dong héa da dwoc dinh rd trwdce...). Khi ma mét sé tinh nang ctia DB2 dworc thyc thi bén
ngoai cac tham sé da thiét lap, sé& xuat hién ngoai &, ngudi quan tri co s& di liéu sé dwoc
lwu y t&i. C6 3 kiéu canh bao:

e Chuy: Tinh trang khdng binh thuwdng.

e Canh bao: Tinh trang chwa nghiém trong, khéng yéu cau sy quan tdm ngay lap
tirc nhwng c6 thé bao hiéu hé théng khéng con trong tinh trang téi wu.

e Bé&o dong: Tinh trang nghiém trong yéu cau cé cac hanh déng can thiép ngay
1ap tlre.

Giam sat hé thong c6 thé bat hodc tat st dung tham sb céu hinh quan ly co s& di liéu
HEALTH_MON.

5.8.1 Trung tam tinh trang

Trung tam tinh trang Ia mot cdng cu dd hoa dé twong tac véi tac nhan Giam sat tinh trang.
Cong cu Trung tam tinh trang phan tich canh bao tinh trang trong hé thong doi voi tirng
thé hién, co s& di¥ liéu, va khéng gian bang. Hinh 5.19 m6 ta vé cong cu Trung tam tinh
trang.
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Chon thoi gian
lam m&i man hinh

Higu chinh cac =l
thiét lap chi thj — Heamisn=e Seiecled Edt ew Took Help T
tinh trang LM ER L, JORteR EE @

A Ot e ] aits - BAMPLE
Lwa chon kiéu —P?»?“]35|?if35 - e - 2

~ . z Thena arg cusranlly no e s o the & Cled DEgect
thong bao dé % DBz et SRR
str dung 3
Nhap dip chuét
vao bat ct loi
céanh bao nao
thi cac chi tiet
ve théng bao
xuat hién & day
Defaul Wiaw =
Haslih monmer daie is refreehgd, [ 107104 243 AM |

Hinh 5.19 — Céng cu Trung tam tinh trang

Khé&i chay Trung tam tinh trang.

Ban c6 thé kh&i dong Trung tam tinh trang t& Trung tam diéu khién béng cach nhan vao
Tools Menu va chon Health Center. Diéu nay dwoc biéu dién qua Hinh 5.20. Ban ciing c6
thé chay céng cu nay tir Start -> Programs -> IBM DB2 -> DB2COPY1 -> Monitoring Tools
-> Health Center.

i Control Conter 2 1o x|
Control Conter Selected Edit Mew | Jools Help - .
R G B I3 0 AR s |
I"— Replication Center |
Oibgeet View
& anon Center
[ Command Extor
= (0 Al Syssems T -
Py — Bl
0 sampe | Healn Center |
£ Tsbles Jousmal
) Views Lxense Center
Oy Alases Devetopment Centesr
(3 Nicknames Configuration Assistant
Cmciin Ojects Customire Control Center
£ Triggere
) Schemas qu’ E
3 Indexes I
2 Table Spaces 2 of 2 items displayed i BP9 00 I | Defaun View * view|
Evera Montars
3 Bluffer Poale £I Control Center (P Heln x
% ) Apphcaton Obgects
5 C Unar and Group Objacts Nctlime Cumrent view of the Control Canter: Atanced
% () Federsted Databsss Objects 23 Customize Control

Hinh 5.20 — Khéi chay Trung tdm sirc khée

Thiét 1ap canh bao tinh trang

Mét khi Trung tdm tinh trang cla ban d& dwoc khéi dong, ban co thé thiét l1ap cac khai
b&o cho 1&i canh bao (Alert notification) bdng cach nhan vao Health Center menu ->
Configure -> Alert Notification nhw trong Hinh 5.21. Canh bdo tinh trang cho phép ban
nhap vao danh ba véi dia chi email hay s6 may nhan tin cta nhitng ngudi can phai lién
lac néu xuat hién canh béo.



Nhdp mén Hé quan tri co so dir liéu DB2

Health Canter i -|o] x|
Health Certer Selecl= Eoit view Tools Help . 0020 |

it il for i P ol @ ! 10 minutes vI =y
Health Indicatar Settings Il l

Shut Down DBZ Tools
Euit

e Health Center

-0 DB2 How to use the Health Center:

To view alerts within an instance or database, select the ohject on the lefi-hand side. Databases
are lizted below their parent instance. Filter the conterts on the |zt by selecting the state toggle-
buttonz at the top of the navigation view.

Current Instance Status:

Last refresh: 9/28/04 12:16 AWM Ty Refrest

Azrm. @ 0 Instances @ Yiew Objects inAlarm

WWarning: 200 Instances o Mew Qjects in Alarm or Varning
Attention: @ { Ihslances @ ‘iew Objects in Any Alert

Mlarmal: @ 0 Ihziances & \iew A

Linknown: ? 0 Insiances r

Mot mnnitored: < 0 Instances &

Health ronitor data s refreshied. | 972804 12415 AW )

Hinh 5.21 — Khai bao canh bao
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Phan Il - Hoc DB2: Quan tri Co sé& div liéu
Chwong 6 - Kién tric ctia DB2

Trong chwong nay ching ta sé thao luan nhirng nét chinh vé
- M6 hinh xtr ly ctia DB2

- M6 hinh bd nhé ctiia DB2
- M0 hinh lwu trir cdia DB2

Chay:
Dé biét thém thong tin vé kién tric cta DB2, xem video tai dia chi
http://www.channeldb2.com/video/video/show?id=807741:Video:4482

6.1 M6 hinh quy trinh xtr ly cia DB2

Hinh 6.1 mé ta mé hinh quy trinh xtr ly cta DB2. Trong hinh nay, cac hinh ch nhat biéu
di&n cac quy trinh, con hinh e-lip biéu dién Iuong xt ly. Quy trinh chinh cda DB2 goi la
db2sysc. Duwéi quy trinh nay c6 nhiéu lubng x& ly, Iuong chinh cling c6 tén la db2sysc, n6
sé sinh ra cac ludng khac. Khi mét rng dung & xa mudn két ndi dén may chu bang 1énh
SQL CONNECT, cac bo nghe két ndi tir xa (listener) cho giao thirc truyén théng sé nhan
dwoc yéu cau nay va lién lac véi mét tac nhan két hop DB2 (DB2 coordinator agent). Tac
nhan DB2 c6 chic ndng thywe hién céc thao tac thay cho DB2. Néu (rng dung d6 1a cuc bd
(chay trén cling may chi véi DB2), cac budc rat giong nhau, chi cé tdc nhan db2ipccm xt
ly yéu cau thay cho db2tcpcm. Trong mét sb trwong hop, nhw khi xr Iy song song, tac
nhan db2agent c6 thé sinh ra cac tac nhan khac (n6 xuat nhw cac ludng db2agntp). Cac
tac nhan khac trén hinh vé nhw db2pfchr, db2loggr, db2dlock ciing cé thé duwoc siv dung
cho nhirng muc dich khac nhau. Nhirng quy trinh x& ly théng dung nhat dwo'c mé ta trong
hinh 6.1. Va cac luéng x(& ly chung nhat dwoc mé t& & bang 6.2.
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- DB2 Data Server
db2sysc
db2start Instance Level
Remote
Client |~}
Application F [ 3
' =
Local
Client | |Re|- 7
Application E
w
db2wdog A / . -
L Application Leveu \ Database Level Per Request
el B >
S dH23 db2dlock
db2fmp @@ ((((@
db2acd @@ (€€° (@ (c(@

Hinh 6.1 — M6 hinh quy trinh xtr ly caa DB2

Tén quy trinh

M6 ta

db2sync (Linux)
db2syncs (Win)

Co ché xt ly chinh ctia DB2, trong DB2 9.5 chi c6 mét co' ché xt
ly da ludng chinh cho tit ca cac thanh phan. Tat ca cac EDU
(Engine Dispatchable Units) déu ndm trong quy trinh nay. Khéng
c6 quy trinh ndy co sé dir liéu khéng thé hoat dong.

db2acct

Daemon tw dong. N6 dung dé thuc hién tw dong cac tac vu tr
phia may khach, nhw hién thi tinh trang, tw dong bao tri, va ké
hoach quan tri. Tén chinh thirc cta né la db2hmon

db2wdog

DB2 Watchdog. N6 la murc trén qﬂa co ché xtr ly thnh, db2sync,
né sé gidi phéng tai nguyén khi két thac db2sync bat binh thwong

db2vend

Quy trinh xt ly d6i véi cac hang trung lap trong DB2 9.5. Cac ma
lénh cla hang trung l1ap chay bén ngoai co ché nay, nhw vay
chwong trinh khéng phai cla IBM c6 thé twong tac véi DB2; vi du
nhat ky lwu trir c6 thé dwoc quan ly bdi ma Iénh ctia mét hang
thr ba

db2fmp

Cac quy trinh xt ly trung lap chay cac ma lénh (ca céac thad tuc lwu
va ham nguoi dung dinh nghia) trén may chd nam bén ngoai
“twdng Ira”. Quy trinh nay thay thé cho cac quy trinh do2udf va
db2dari da dwoc st dung trong cac phién ban trwéc ctia DB2.

Bang 6.1- Cac xtr ly théng dung cua DB2

Tén xwv ly M6 ta
db2sync Ludng diéu khién hé théng. St dung lic Khéi dong va Tat hé
thdng va bao tri
db2tcpcm B6 nghe truyén thong TCP/IP.
db2agent Tac nhan két hop thire thi nhirng thao tac co s¢ dir liéu thay cho
cac wng dung (it nhat mét tién trinh trén moét két ndi, phuy thudc
vao bd tap trung két ndi c6 dwoc kich hoat hay khéng).
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db2agntp Tac nhan con chd déng duwoc sinh ra néu trwong
INTRA_PARALLEL la YES. Sé thuwc thi cac thao tac co sé dir liéu
thay cho (rng dung. db2agent sé& két hop céng viéc cla cac tac
nhan con db2agnip.

db2pfchr B6 doc di¥ liéu nhap/xuat khédng déng bd (NUM_IOSERVERS).

db2pcinr B6 ghi di¥ liéu nhap/xuét khéng dong bd (NUM_IOCLEANERS).

Bang 6.2 - Cac luong xwr ly théng dung cia DB2

6.2 M6 hinh bo nhé cua DB2

M6 hinh b nhé DB2 gom nhiéu viing nhé khac nhau tai mirc thé hién, mirc co s& dir
liéu, mirc rng dung va mic tdc nhan (hinh 6.2). Chlng ta khéng giai thich chi tiét ttrng
viing bd nhé trong sach nay ma chi cé nhirng nét tbng quat.

Wing heap ‘{"‘“9‘ nhd {,:hia"sa.ﬁ.-‘ Ving dém
giam sat quan IYD‘? s di ligu ki€m todan
(mon_heap_sz) (bao gdom FCM) (audit_buf_=z)
I
“ing heap Vung n';mt,,m[' =L “ing heap
rng dung ce so dik licu o 20 di liéu
{util_heap_sz) Wing dém (dbheap)
Wing d&m (buffpage) Viing 4&m
230 vy nhét ky
(backbufzz) Wing nhé cache (logbufzz)
Wing d&m M rng Ying cache
phuc hdi it ke .
(restbufez) Danh =ach khoa (catalogcache sz)
- (locklizt)
“ung cache
g0i
(pckcachesz)
I
Ving nhé todn cuc (ng dung
(app_ctl_heap_zz)
I
Ving nhe riéng tac nhan
] Wing ngdn %&p tc nhan Viing heap thing ké viing heap =dp x&p
Ving heap (agent_stack_sz) (stat_heap_zz) (zortheap)
wng dung
(applheapzz] Ving heap DRDA Wiing nhér UDF \ling heap IEnh
(drda_heap_sz) {udf_mem_zsz} (strmtheap)
Wing heap truy van Vlng heap Java Khai nhdphudt khdch hang
(query_heap_=z) (java_heap_zz) (rqrioblk) (tlr xa)

Bd nheév chia se tic nhan/irng dung

Wing heap Iép hi tre Gng dung
(azlheapsz)

Khai nhépsxudt khach hang
(rgrioblk) (cuc bd)

Hinh 6.2 — M6 hinh bé nhé cua DB2

Khi bat dau mot thé hién, viing nho chia sé quan ly co s& di liéu dwoc cap phat. Thuong
vung nhé nay khong nhieu. Lan dau tién ket noi dén co s¢ di liéu, vung nhé toan cuc co
s& dir liéu s€ dwoc cap phat. Trong khdi nay, vung dém (buffer pool) la mot trong nhirng
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thanh phan quan trong nhét, dac biét khi can cai thién viéc thyce thi truy van. Kich thuoc
cla vung dém quyét dinh d6 I&n cla toan bd vung nhé toan cuc co s& di liéu.

Ving nhé riéng tac nhan 1a viing nhé dwoc st dung cho méi tac nhan DB2. Néu khéng
dung bo tap trung két néi thi méi két ndi cAn mot tac nhan. Mot tac nhan st dung khoéng
3-5MB. Néu str dung b tap trung két ni, nhiéu két ndi cé thé diing chung mét tac nhan,
gidm nhu cau st dung bd nh¢ vat ly.

6.3 M6 hinh lwu trir cia DB2
Trong muc nay ching ta sé mé ta nhirng khai niém sau:

- Trang va pham vi
- Vung nhé dém
- Khéng gian bang

6.3.1 Trang va pham vi

Trang la don vi lwu trir nhd nhét cta DB2, véi cac kich thudc cho phép 1a 4K, 8K, 16K va
32K. M6t pham vi [a mét nhém céc trang. Tai mot thei diém néu chi 1am viéc véi mét trang
thi Iang phi kha nang thuc thi, do vay DB2 lam viéc v&i cac pham vi tai mot thoi diém.
Kich thwéc cha trang va pham vi dwgc dinh nghia khi lam viéc vé&i vung nhé dém va cac
khéng gian bang nhw trong phan tiép theo.

6.3.2 Vung nhé& dém

M6t vung nhé dém la vung nh& thuc (real cache) cho di liéu bang va chi muc. No cai
thién thuwc thi bang cach gidm nhap/xuét tuan tw truc tlep va nang cap doc gh| khong dong
bd. C6 nghia la DB2 doan trudc trang nao sé can dén, doc ching tir dia vao vung dém,
nén ching san sang dwoc st dung.

Vung dém duwoc cép phat véi cac don vi nhé 1a céc trang 4K, 8K, 16K, va 32K. Nén co it
nhat mot ving dém trén mét co s¢ div liéu, va it nhat mét vung dém phu hop cho moét
khdéng gian bang c6 kich thwéc trang da biét.

Tao mét vung dém

C6 thé dung lenh CREATE BUFFERPOOL dé tao ving dém. Ciing c6 thé vao trung tam
diéu khién, nhan chudt phai 1&n thw muc Buffer pool trong co sé& di liéu da biét va chon
Create nhw trong hinh 6.3.
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Sau khi chon Create, hdp thoai Create Buffer Pool xuét hién nhw trong hinh 6.4.

» i Create Buffer Pool x|

RAULCHOMG -DB2 - SAMPLE

Buffer pool name | SaMP1BK

Page zze I'IEi ;I

Bufferpool Size

Size in 16 KB pages 1000

Monblocked ’ Blocked

000 = i

Block size inpages 32 ill

[T Us= default buffer paol size
%" Create bufferpoal immediate)y

™ Create bufferpoal on database restart

0k, I Cancel Show SOL Help

Hinh 6.4 - Hop thoai tao viung nh& dém

Phan Ion céac muc trong hinh 6.4 dwoc tw giai thich. Cac trwong ‘Non-blocked va
‘Blocked’ chi dinh sb lwgng trang tén tai 1a khong dong khéi (non-blocked) hay dong khéi
(blocked). Vung dém dwa trén khéi bdo dam rang cac trang lién tuc trén dia di chuyen vao
viing dém ciing lién tuc trong mét viing déng khoi. Cach nay cé thé cai thién viéc thuce thi.
Sé lwgng trang khong thé Ién hon 98% sb lwong trang cla vung dém. Dac biét, gia tri 0
sé vo hiéu hoéa vao/ra khoi.

Mbi lan viing dém dwoc tao ra, né sé dwoc hién thi trong trung tam diéu khién nhw trong
hinh 6.5.
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Hinh 6.5 — Trung tam diéu khién sau khi tao vung dém ‘SAMP16K’

6.3.3 Cac khong gian bang

Khong gian bang 1a mét la mét giao dién 16-gic gitra cac bang 16-gic va cac vung nhé cua
hé théng (bao gom vung nhé dém va cac dia). Ban c6 thé st dung cau lIénh CREATE
TABLESPACE dé tao mét khdng gian bang ma ban cé thé dac ta:

e Kich thwéc trang ctia khdng gian bang (4KB, 8KB, 16KB, or 32KB). Kich thwéc
trang nay phai twong rng voi kich thudc trang clia vung dém.

e Tén cha vung dém twong rng v&i khong gian bang

e Kich thwéc cla pham vi

e Kich thwéc nap truéce

Cac loai khong gian bang
C6 ba loai khong gian bang:

- Théng thwong
Loai nay danh cho cac bang cta nguwdi dung. Vi du nhw USERSPACE1 la moét
khéng gian bang théng thuwdng vi né dwoc tao ra mot cach mac dinh.

- Lén
Loai nay dwoc st dung tly chon dé phan chia cac di¥ lieu LOB vé khong gian
bang cta né. N6 ciing dwoc st dung dé lwu trir cac div liéu XML dé tao ra cac
CSDL ¢6 hd trg PureXML — st dung UNICODE va XML lam kiéu cta céc cot. Cac
khdéng gian bang loai I&n 1a mac dinh.

- Tam thoi
C6 hai loai khéng gian bang tam thoi:
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» Khéng gian bang tam thi cta hé théng
DAy la loai khdng gian bang dwgc st dung b&i DB2 cho cac thao tac ndi bd
(hé théng) nhw s&p xép. Vi du TEMPSPACE1 1a khéng gian bang duoc tao
ra tw dong khi ban tao mét CSDL, né 1a mot khdng gian bang tam thoi clia
hé théng.

» Khong gian bang tam th&i cha ngwdi dung
Day 1a loai khéng gian bang dwoc st dung dé tao ra cac bang tam thoi
toan cuc do ngwdi dung dinh nghia. Ching thwéng hay bi nham Ian véi cac
khéng gian bang tam th&i ctia hé thdng.

Quan ly cac khong gian bang ,
Céc khong gian bang c6 thé dwoc phan loai theo cach quan ly. Viéc nay c6 thé dwoc chi
dinh trong cau lénh CREATE TABLESPACE

Khéng gian bang dwec quan ly béi hg théng

Loai khéng gian bang nay duwgc goi la System Managed Storage (SMS). Diéu nay c6
nghia la hé diéu hanh sé& quan ly khong gian nhé nay. Chung dé dang dwoc quan ly va
duoc chia trong céc thw muc hé théng tép. Khéng gian bang loai nay khéng dwoc cép
phat trwoc, nhung dung luvgng cac tép dwoc tang lén tw dong. MGt khi ban da xac dinh
cac chd chra (thw muc), thi ching sé dwoc cb dinh ldc tao ra va khoéng thé thay dbi vé
sau, trir khi viéc phuc héi tai dinh huwéng dugc dung. Khi st dung cac khéng gian bang
SMS, dir liéu, chi muc, di liéu LOB khéng thé dwoc trai trén cac khong gian bang khac
nhau.

Khoéng gian bang dwoc quan ly béi CSDL

Loai khéng gian bang nay dwoc goi 1a Database Managed Storage (DMS). Diéu nay cé
nghia 1a DB2 sé quan ly loai khdng gian Iwu trir nay. Viéc quan ly doi hoi sw can thiép cua
ngwoi quan tri co s& div liéu. Cac chd chira (container) cé thé la cac tép dwoc cap phat
trwdc hodc cac thiét bj thd (thiét bi thd dwoc hiéu nhw thiét bi lwu trir dwoe ghi theo dinh
hwéng ky tw, khdng can hé théng tép cha hé diéu hanh). Vi céc thiét b tho, div liéu dwoc
ghi trwc tiép ma khdng qua b dém cla hé diéu hanh.

Céc chd chira (hé thdng tép) co thé dugc thém, bd, thay ddi kich thudc. DMS c6 higu
suat tot nhat, vi di liéu, chi muc hay,dff lieu LOB c6 thé dwgc nam trén cac khong gian
bang khac nhau dé nang cao hiéu suét.

Khong gian bang dwoc quan ly tw déng

Loai khéng gian bang nay dwoc quan ly b&i bé nhé tw dong, ich lgi cia ching la str dung
twong tw nhw cac khong gian bang SMS, nhung lai cé hiéu suét tét va tinh linh hoat cla
khong gian bang DMS. Do d6, bat dau véi DB2 9, day la loai khdng gian bang mac dinh.
Vi loai khdng gian bang nay, ngudi dung chi can phai chi ra nhém cac thiét bi lwu tri 16-
gic. Khéng phai dinh nghia twong minh ché chra. Cac chd chira dwoc tao tw déng theo
cac dwong dan. Viéc tang kich thwdc hay bd sung thém chd chira méi hoan toan do DB2
quan ly.

Dé cho phép lwu tri» tw dong, dau tién ban can tao mét CSDL véi chire nang lwu triv tw
dong dwoc kich hoat (mac dinh) va lién két cac dworng dan lwu tri t¢i né (CSDL). Sau khi
tao xong, néu can thiét ban co thé tai dinh nghia cac dwong dan lwu trir bang cach st
dung thao tdc RESTORE co s& dir liéu. Sau d6 ban c6 thé tao cac khdng gian bang st
dung lwu tri tw dong (day la ché dd mac dinh)

Vi du lwu trir ty déng
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DA4u tién, hay tao mét CSDL véi lwu trik tw dong dwoc cho phép theo cac vi du sau:

Lwu trir t ddng duwoc cho phép theo mac dinh:
CREATE DATABASE DB1

Lwu trir tw ddng dworc chi dinh twdng minh:
CREATE DATABASE DB1 AUTOMATIC STORAGE YES

Lwu trir tw ddng dwoc cho phép theo méc dinh nhwng dwdng dan duoc chi ra:
CREATE DATABASE DBl ON /data/pathl, /data/path2

Lwu trir ty dong khong dwoc phép:
CREATE DATABASE DB1 AUTOMATIC STORAGE NO

Tiép theo, ching ta tao khéng gian bang véi lwu trir tw ddng dwoc cho phép theo cac vi
du sau:

Lwu trir tw ddng cho khéng gian bang dwoc cho phép theo mac dinh:

CREATE TEMPORARY TABLESPACE TEMPTS

Lwu trir tw dong dwoc chi dinh mét cach twdng minh cho khéng gian bang:
CREATE TABLESPACE TS2 MANAGED BY AUTOMATIC STORAGE

Lwu trlr tw dong dwoc chi dinh khong twdng minh, kich thwdc ban dé,u duwoc cap
phét, kich thuwéc tang theo tirng 1an, va kich thudc ti da c6 thé tang dén.

CREATE TABLESPACE TSl
INITIALSIZE 500 K
INCREASESIZE 100 K
MAXSIZE 100 M

Di¥ lieu dwoe Iwu trir nhw thé nao trong khéng gian bang

Theo mac dinh, DB2 s& ghi vao cac pham vi dia (disk extent) tai th&i diém chia bang
(stripe) qua cac ché chiva. Vi du néu ban c6 mét khéng gian bang 4K véi kich thwéc mé
rong la 8, st dung 3 chd chra thé trong khéng gian bang DMS, diéu nay cé nghia rang
32K dir liéu (4K x 8 trang trén mét pham vi = 32K) sé dwoc ghi vao mét dia trwéce khi ghi
vao dia tiép theo. Piéu nay dwoc chi ra trong Hinh 6.6. Chu y rang cac bang khéng chia
sé cac pham vi.

Z

Extents
Striped

dCross
ronmers . . .

Hinh 6.6 — Ghi dir lieu vao khéng gian bang
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Tao khong gian bang st dung trung tam diéu khién

Dé tao mét khdng gian bang tir trung tam diéu khién, kich chuét phai vao thw muc Table
Spaces trong CSDL dwoc chon va chon Create theo hinh 6.7. Tro giup trng bwéc tao
khong gian bang sé& xuét hién nhw Hinh 6.8.

"u Control Center

Cortrol Cartar Salected Edt View Tools Help

LB PE e SRl BE @

&3 Cortrol Certer foontred Center
- Al Systems Y
5[ AIDatsbases =
=0 7 Al Systems
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] Tadkdes
&
2042 e displayed W3 ode (0 B N vetsaview  © vew
11 Control Centar (P Help X
Actions: Current wew of the Controd Center: Advanced
. 3 Cuglomige Conira| Cantar
- ) User ared Group Objects
+ ) Federsted Dalabase Otsecis

Hinh 6.7 — Tao khéng gian bang tir trung tam diéu khién

™ Create Table Space Wizard

[t hame | Specify a name for your new table space.

2 Type Thiz wizard helps you create & table space. Each page helps you to define a different aspect of the table space. Onthis page, type a
3. Buffer Fool name that descrbes the datathat you plan to store. You can slso sdd comments to better describe your newy table space. You wil be
22 able to change the name and commerts ater your table space has been crested, if required. Task Overview.

4. Space Man

| Tabie space name ;‘—‘*“*‘“““““‘—‘—'
5 Cortainers TERE ERR:E SAMPLETS4K]
T | comment e

=

Hinh 6.8 — Tao mét khong gian bang st dung tro gitp
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Chwong 7 — Két néi may khach DB2

Chuwong nay trinh bay cac budéc thiét 1ap can thiét dé két ndi tv may khach DB2 dén may
cht DB2 st dung giao thtrc TCPIP. Chi y rang mét may cht DB2 ciing dwoc xem nhu mot
thanh phan may khach, vi thé may cha DB2 ciing ¢ hanh vi ciia mét may khach khi két nbi
dén moét may cha DB2 khéc. Hién tai c6 mét sb cach khac nhau dé thiét 1ap két ndi tr may
khach DB2; tuy nhién, trong pham vi clia chwong nay ching ta chi thao luan mét phwong
thire don gidn nhat dé 1a st dung cong cu Tro gilip ciu hinh (Configuration Assistant).

Dé biét thém thdéng tin vé kién trdc ctia DB2, xem video tai dia chi
http://www.channeldb2.com/video/video/show?id=807741:Video:4222

7.1 Thw muc DB2

Thu myc DB2 1a cac tép nhi phan lwu trl cac thong tin vé cac co s& dir liéu ma ta co thé két
néi tr may ctia minh. Cé 4 thw muc:

1. Thw muc co s& di¥ liéu hé théng

Thw muc nay giéng nhw muc luc ctia mét cubn sach, né cé tat ca cac co sé dir liéu, ca loai &
xa (remote) va loai ndi tai (local), ma ta c6 thé két ndi véi chung. Béi véi cac co sé di ligu
ndi tai, N6 12 cac con trd trd t&i Thw muc co s& di liéu ndi tai. D6 voi co s& dir lieu & xa, nd
sé c6 con trd, tré t¢i Thuw muc nit (Node). D& xem néi dung ctia thw muc nay, ta dung 1énh
list db directory

2. Thw muc co s& di¥ liéu ndi tai ]

Thw muc nay chira cac théng tin vé co s& di¥ liéu ma ta c6 thé két ndi dwoc. D& xem noi
dung cta thw muc nay ta dung lénh

list db directory on <drive/path>

3. Thw muc nat

Thw muc nay bao gém théng tin vé 1am thé nao dé két ndi dén moét co s& div liéu. Vi du, néu
giao thirc TCP/IT dwoc dung, diém vao clia mét nit TCP/IP sé bao gdm dia chi IP clia may
cht DB2 ma ta dinh két ndi, va dia chi céng ctia thé hién ma co s& dir liéu nam trong d6. bé
xem ndi dung cua thw muc nay ta dung Iénh

list node directory

4. Thw muc DCS ] ) ) ) L

Thw muc nay chi xuat hién néu ta c6 cai phan mém DB2 Connect dé két noi véi DB2 trén
may z/OS (may tinh I&n), hodc DB2 trén i5/0S. D& xem néi dung cta thw muc nay ta dung
Iénh

list dcs directory
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Dé xem va thay ddi ndi dung clia tat ca cac thu muc trén can thyc hién bang cong cu tro
gilp cau hinh (Configuration Assistant GUI)

7.2 Tre giGip cau hinh

St dung giao dién tryc quan cta cong cu Tre gitip cau hinh, ban c6 thé dé dang céu hinh
két ndi githa mot may khach DB2 va mét may chi DB2.

Dé thuc thi Tro gilp cdu hinh trén Windows, ban c6 thé chon: Start -> Programs -> IBM
DB2 -> DB2COPY'1 -> Set-up Tools -> Configuration Assistant.

Néu s dung dong Iénh, ban cé thé bat du cong cu nay bang cach st dung lénh db2ca.
Hinh 7.1 mé t& céng cu trg gilp cau hinh.

gondgure felecied Edi Yiew Tools e @
. 3 - g .
S I B e '@ @
FEERS AT - a2
| msas & | hae & | Torpet Dotatease @ | Lowstun & || G
AL T2 oy
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L2 J
Fof T e dinplayed J"h 3:_ de= 05 ",.? }" Dedsuk v, | Wiew

Hinh 7.1 - Céng cu tre giup cau hinh

7.2.1 Nhirng cai dit bat budc trén may cha
C6 hai viéc can duwoc thiét 1ap tai may cha:

1) Bién DB2COMM

Bién dang ki nay xac dinh giao thirc truyén thong duwoc sir dung dé lang nghe cac yéu cau
dén tr may khach. B0 giao thirc TCPIP la bo cac giao thire truyen thong dwoc st dung pho
bién nhat Khi thay déi gia tri cla tham sé nay, hé thong can dwgc khéi dong lai. D& xem va
thay d6i gia tri cua bién DB2COMM trong tro gilp céu hinh, chon Configure -> DB2
Registry nhw dwgc mo ta trong hinh 7.2 va hinh 7.3
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' Configuration Assistant
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Hinh 7.2 — Truy cap DB2 Registry
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Hinh 7.3 — Kiém chirng gia tri cia bién DB2COMM trong thw muc DB2

2) Bién SVCENAME

Tham sb dbm cfg sé dwoc thiét lap dén tén dich vu (nhw dwoc dinh nghia trong tép dich vu
TCPIP) hoac dén sé hiéu cbng giao tiép dé st dung khi ban muébn truy cap co s& dir liéu
cua thé hién nay. Tw cong cu tro' gidp cAu hinh, chon Configure -> DBM configuration nhw
dwoc mo ta trong hinh 7.4
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Hinh 7.4 — Xem xét dbm cfg tir Trer gitip cau hinh

Mot khi ban da vao trong ctra s6 cau hinh DBM, tim dén muc Communications, va tim kiém
tén SVCENAME. Ban co thé thay ddi gia tri cia SVCENAME thanh mét chudi hay thanh sbé
hiéu céng giao tiép khi can thiét. Biéu nay dwoc mé ta trong Hinh 7.5

B pBM Configuration B ﬂ
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Hinh 7.5 — Xem xét tham so dbm cfg cia SVCENAME

7.2.2 Nhirng cai dat can thiét trén may khach
Tai may khach, ban can biét nhirng théng tin sau:

1. Tén co s& di liéu ma ban mudn két ndi dén

2. S6 hiéu cong giao tlep clia thé hién DB2 tai may chl noi co s& di liéu duwoc cali
d&t. Ban ciing c6 thé s dung tén cua dich vy, mi&n 14 ton tai mét thuc thé twong
trng trong tép dich vu TCPIP

3. ID cua ngudi dung hé théng va mat khau dé dang nhap vao co s¢ dir liéu. ID cla
nguwoi str dung nay can duoc dinh nghia trwéc tai may cha
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Nhirng thong tin trén co thé duoc nhap vao tr may khach DB2 st dung Configuration

Assistant. Dau tién, thwc hién chirc nang Add Database Wizard bang cach kich chon
Selected -> Add Database Using Wizard, nhw dwoc mo ta trong Hinh 7.6
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Hinh 7.6 — St&r dung chirc ndang Add Database Wizard

Ban ciing c6 thé thyc hién chirc néng nay bang cach nhap chudt phai vao vung tréng
trong clra s6 tro’ gitip cau hinh va chon “Add Database Using Wizard' .

Hinh 7.7 m6 ta ch&rc nang Add Database Wizard:
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U Py mdw il b Pl o o

i P o o o e e
Sabatats v eebahlen B dorracton by

= w crrymcion 1o e (R el
rrs e dva
I P i S M RRSRE 1 T R T (T
[y iy
Lol A i Dot P 8 P e il Pk P iy Aol e i el i B hari Pty s
e o iy i B Pt ol T SOHY [P D LT B P
Pk DRSPS et i sl e

e ]
B B o e T B et
T Wy AR OOl B S

ALl ik e T LS A B GO K T A S el P Tl el
Bl Do T e b, T Ty [ Pl A P, ol Wl P 1 T il

e s v | doreect b s
A B s o ek, B s et st (U plaet marbena w b of P
S I SR § s P b correct The

T —

Hinh 7.7 - Thém CSDL

Trong Add Database Wizard, c6 ba tuy chon:
Str dung ly lich (Profile)

Co6 thé xay ra nhiéu tinh huéng khi ban can dinh cau hinh nhiéu may khach két noi den
cung mdét may cha DB2. Trong nhirng tinh huong nhw vay, tiy chon nay thuan tién dé
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thwe hién tat ca cac céu hinh tir mét may khach, va Iwu cau hinh nay vao trong mot tép “ly
lich”. V&i tép nay, ban c6 thé nap tAt ca thong tin tryc tiép dén nhirng may khach khac.
Trong hinh 7.7, néu ban chon “Use a Profile”, ban sé& nap thong tin t&r moét “Iy lich” dang
tn tai. Chi tiét cha tly chon dwoc cung cép trong muc sau cta chwong nay sé mo ta cach
tao ly lich cho may khach va may cha.

Tim kiém trong hé thong mang_

Phwong phap nay ciing dwoc biét dén nhw “Sy kham pha” (Discovery), yéu cau DB2 tim
kiém tren hé théng mang twong &ng voi mot may cha, thé hién va co s& dir liéu cho
trwdrc. D& phwong phap nay hoat dong, DAS phai dwoc chay trén m0| may chu DB2 noi
ma co s& dir liéu dwoc tim thay. Vi phwong phap nay, cé hai cach dé thye hién viéc tim
kiém:

- Tim kiém (Search):
Tim kiém trén toan bo hé thdng mang. Phuong phap nay khong duoc khuyén
khich s dung néu hé thong mang cla ban I&n va cé nhiéu bd tap trung mang
(Hub/Switch), vi n6 sé mat nhiéu th&i gian truy van di liéu tr méi hé thdng

- Dbabiét (Known): .
Tim kiém trén hé thébng mang cho moét may chi da biét tai dia chi ma ban cung
cap.

Hai phwong phap dwoc minh hoa trong hinh 7.8

Search Known

1

B

¥
et
L I

- &
H H

Hinh 7.8 — Phwong phap tim kiém Search va Known

Trong moét sé trwdng hop, ngudi quan tri hé thdng khéng muébn cac may khach duoc tim
kiém trén mang v&i co s& di¥ liéu lwu trir nhivng thdng tin can bdo mat. Diéu nay co thé
dwoc ngan chan tai cap d6 DAS, cap dd thé hién hay co s& di liéu. Hinh 7.9 cung cép chi
tiét vé van dé nay.
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Hinh 7.9 — C4u hinh cac tham sé cho phép dung Sw kham pha (discovery)

Hinh 7.9 mé ta nhirng cép d6 khac nhau trong do6 ban cé the cho phép hay ngan can st
dung Sy khdm pha. Tai cap dé DAS, ban c6 thé gan tham sé cho truéc DISCOVER mét gia
trj |]a SEARCH hay KNOWN. Tai cap do thé hién, tham sé dom cfg la DISCOVER_INST c6
thé duoc thiét 1ap thanh DISABLE hay ENABLE. Cudi cung, tai cap d6 co s& di liéu, tham
s6 DISCOVER_DB ciing c6 thé dwoc thiét lap 1a ENABLE hay DISABLE. Viéc thiét lap
nhirng tham s& nay mét cach hop ly sé cung cap cho ban cach thirc tim ra co s& dir liéu.

C4u hinh mét cach tha cong két néi dén co’ s& div liéu

S dung phwcrng phap nay, ban thyc hién thdl cong viéc thém tén may chad, sb hiéu cong
glao tiép va thong tin vé co s& di¥ liéu cho céng cy Trg gilp cau hinh, noi sé phat sinh ra
“danh muc” céu 1énh dé thuc thi viéc céu hinh két nbi. Cong cu Tro gitp céu hinh sé& khéng
kiém tra thong tin c6 chinh xac hay khong. Chinh ban sé& biét né khong dung khi ban khong
két ndi dwoe dén may chi. Twong tw, ban phai chac rang ID va mat khau ban cung cap de
két ndi tir xa dén co s& dir liéu 1a dung. Qua trinh xac minh thong tin dwgec méc dinh thue
hién trén may chi DB2 ma ban dang co gang két néi dén, vi vay, ban phai cung cip mét ID
ngwdi dung cung véi mat khau da dwoc dinh nghia trén may chi dé.

7.2.3 Tao ly lich cho may khach va may chu

Néu ban dang c&u hinh cho mot sé lvong 16N may chd hay may khach, hon niva viéc thiét
lap cho méi may déc 1ap nhau, ban cé thé chi can thiét lap cho mét may duy nhét, sau do
xuat ra mét ly lich (xuat t&p cAu hinh chéng han), khi d6 ap dung ly lich nay dén cac may
khach/ may chd khac. Diéu nay gidp tiét kiém rat nhiéu théi gian cho ngwéi quan tri hé théng
khi thiét 1ap méi trwdng.

Dé tao mét ly lich tly chinh theo yéu cau, tiv Tro gilip cAu hinh, kich vao trinh don Configure,
sau dé chon Export Profile -> Customize, nhw dwoc mé ta trong hinh 7.10
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Hinh 7.10 — Xuat mét ly lich

Hinh 7.11 m t& nhi*ng trwdng can dwoc hoan thanh dé xuat mét ly lich
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Hinh 7.11 — Hop thoai tuy chinh xuét ly lich

Hinh 7.12 mé t& két qua sau khi nhan “Export” trong hop thoai Customize Export Profile.
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Hinh 7.12 — Xuéat két qua ly lich
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Dé nhap mét ly lich d& dwoc tly chinh t& Tro gilp cAu hinh, nhan vao trinh don Configure,

sau do6 chon Import Profile -> Customize, nhw dwgc moé ta trong Hinh 7.13
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Hinh 7.13 — Nhap mét Iy lich

Hinh 7.14 mé ta nhirng trwdng can dwoc hoan thanh dé nhap mét ly lich
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Bai tap nhanh #6 — Str dung Tro gitp thiét 1ap cau hinh

Muc tiéu

Chuwong trinh Tro gidp thiét 1ap cdu hinh cé thé dwoc siv dung dé ciu hinh céc két néi co
s& di liéu tw xa mot cach nhanh chéng va dé dang. Trong bai tap nhanh nay, ban sé tao
chi muc cho mét co s& dir liéu ndm trén mot may chi DB2 & xa (remote DB2 server -
duwoc thé hién bang may tram cta ngwdi ngdi bén canh ban, st dung ca hai cach Tim
kiém va Kham pha). Mot khi co s& dir liéu d6 da dwoc liét ké, ban sé co thé truy cap co
s& di¥ liéu nay giébng nhw la né dang & ngay trén hé théng may ctia minh. DB2 thyc hién
tat ca cac qua trinh giao tiép mot cach tham l&ng.

Ghichu

Bai tap nhanh nay gid dinh rang ban dang lam viéc trong 1 mang may tinh. Néu khéng
phai nhw vay, ban luén cé thé s& dung chinh may tinh cta minh vira 1am may chu viva
lam may khach va lam theo céc chi dan cho céng viéc cau hinh dwdi day dé két néi dén
chinh hé théng cua ban.

Thu tuc
1. H6i nguwdi bén canh (hay nguwdi hwéng dan ban) cac thong tin sau day:
Théng tin co s& di liéu tw xa:
(PR) Giao thire TCPIP
(IP)  Bia chi IP hay tén may chu
(PN) Sé cbng cta thé hién (instance)
(DB) Téncuaco s& dir liéu SAMPLE

Cac meo :

- Trong méi trwérng Windows, dé lay tén ctia may ta go 1énh hostname tr clra s6
dong lénh

- Trong méi trwong Windows, dé lay dia chi IP ta g6 lénh ipconfig ti clra sb
dong Iénh

2. M& chwong trinh Tro gidp thiét 1ap cAu hinh (Meo: chwong trinh nay co thé truy
cap théng qua lénh Start)

3. M& bang chon Selected va chon muc Add Database Using Wizard

4. Trong trang Source cua trinh trg’ gilip, chon muc Manually Configure a Connection
to a Database. Nhan nit Next dé di chuyén dén trang tiép theo cua trinh tro' gidp.

5. Trong trang Protocpl cula trinh trg gitp, chon muc TCP/IP. Nhan nat Next dé di
chuyén dén trang tiép theo cua trinh tro' gilp.

6. Trong trang TCP/IP cua trinh tro gidp, nhap vao tén day du cta may chu hodgc la
dia chi IP ma ban da ghi lai trong budc 1. Nhép vao so cong ban da ghi trong
bwéc 1. Nhan nat Next dé di chuyén dén trang tiép theo cda trinh tro gidp.

Ghi cha: Tuy chon Service Name c6 thé dwoc si dung néu ban c6 mét muc
(entry) trong tap tin Services ndi bd véi mét cong ¢ sbé dwoc dinh nghia dwa trén
cbng ma may chi tv xa dang lang nghe. Khi ban st dung tly chon nay, DB2 sé&
tim kiém trong tap tin dich vy trén may cta ban ch&r khong phai trén may chud. Ban
can phai thém mot muc vao tap tin nay néu ban muébn st dung tly chon trén.
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7.

10.

11.

12.

13.

Trong trang Co s& di¥ liéu cla trinh tro gilp, nhap vao tén cua co sé dir liéu dwoc
dinh nghia trén may chu tlr xa ma ban da ghi lai trong bwéc 1 & trwong Database
Name. Bé y viéc trudng Database Alias duwoc dién mét cach tw déng véi cung gia
tri d6 nhw thé nao. Bi danh co s& di liéu (database alias) la mét cai tén ma nhirng
&ng dung noi bd trén may ctia ban sé st dung dé két ndi dén co s& dir liéu nay.
B&i vi ban da c6 moét co s& div liéu trén may cia minh dwoc dinh nghia san vdi
tén la SAMPLE, DB2 sé& khong cho phép ban tao tén mét co s& dir liéu khac cé
cung tén. Vi thé ban phai st dung mét tén bi danh khac. Trong vi du nay, hay dbi
bi danh co s& di liéu thanh SAMPLE1. Ban c6 thé nhap vao mét I&i chu thich tly
y vé co s& dir liéu nay néu ban mudn. Nhan nat Next dé di chuyén dén trang tiép
theo cua trinh tro’ gitp.

Trong trang Data source cua trinh tro' gilp, ban c6 thé (khdng bat buéc) dang ky
co s& di liéu (ngudn di liéu) méi nay nhw mét ngudn dir liéu ODBC. Viéc nay sé
tw dong dang ky co s& dir liéu dé trong chwong trinh quan ly ODBC cua Windows
(Windows ODBC Manager) cho ban. Trong vi du nay, béd diu danh & muc
“Register this database for ODBC” tai vi ban sé& khong s&r dung ODBC. Nhan nit
Next dé di chuyé&n dén trang tiép theo cua trinh tro gilp.

Trong trang Node Options cta trinh tro' gitip, xac dinh hé diéu hanh cta may chi
noi ma co s& dir liéu tr xa dang nam tai do. B&i vi tAt cd cac may tram trong
phong may nay déu st dung Microsoft Windows, hay dam bao rang muc Windows
trong danh sach sb xudng dwoc chon. Trwdng Instance name nén dwoc dat 1a
DB2. Néu trworng nay chua dwoc dat thi hay dat gia tri cho no la DB2. Nhan nat
Next dé di chuyén dén trang tiép theo cua trinh tro' gilp.

Trang System Options cia trinh trg gitip cho ban co hgi dé dam bao rang hé thong
va ’gén may cha da duoc dién,chinh xéq va xac nhan nhirng cai dat cua hé thong.
Nhan nat Next dé di chuyén dén trang tiép theo cha trinh tro gidp.

Trang Security Options cda trinh tro gidp cho phép ban xac dinh noi ban muén
viéc xac thye nguoi dung xay ra va phwong thire ban mudn s dung. Chon muc
Use authentication value in server's DBM Configuration. Cach lam nay sé st dung
phwong thirc dwoc xac lap béi tham sé AUTHENTICATION trong tap tin cau hinh
cta thé hién (instance) & xa. Nhan nit Finish dé tao danh muc co s& di liéu tv xa
va dong trinh trgr gidp lai. M6t hop thoai xac nhan sé hién ra. Nhan nat Test
Connection d& dam bao ban c6 thé két ndi thanh céng dén co s& div liéu. Thém
vao dé, dé dam bao tén ngudi dung va mat khdu ma ban cung cép 1a hop 1é trén
may chd & xa (bdi vi c6 thé tham s& AUTHENTICATION cla méay cha duoc dat
gia tri 1a SERVER). Néu viéc thtr két ndi thanh cong, ban da tao danh muc co s&
dir liéu & xa mot cach thanh céng. Néu viéc két néi khdng thanh céng, ban hay
quay tré lai trinh tro gilp va dadm bao rang tat ca cac gia tri da dwoc xac lap ding
(Nhan nat Change dé quay lai nhirng cai dat trong trinh tro gitip)

Mé& trung tam diéu khién va thir xem nhirng bang khac nhau trong co' s& di liéu tw
xa vira m¢i dwgce tao danh muc

Quay tré lai chwong trinh Trg gitp thiét 1ap cAu hinh va th tao danh muc véi moét
co s& dir liéu khac, Ién nay st dung tuy chon Search the Network. Lam tirng buwéc
trong trinh tro' gilip giébng nhw ban da cau hinh két nbi bang tay. Luu y rang trén
nhi*ng mang I&n, viéc tim kiém c6 thé sé ton thdi gian dé tra vé cac két qua
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Chwong 8 - Lam viéc véi cac déi twong dir liéu

Chwong nay thao luan cac déi twong di¥ liéu nhw la dang so dd (schemas), dang bang
(table), khung nhin (view), chi muc (indexes), chubi (sequences)... Mét sé cac dbi twong
di¥ liéu cao cap nhw la cac bay sw kién (triggers), cac ham do ngudi dung dinh nghia
(UDFs) va nhirng tha tuc dwoc lwu trlr sé dwoc thdo luan trong chwong 14, SQL PL lwu
tri céc thu tuc, va chwong 15, cac Iénh nhang SQL PL, UDFs, Triggers.

Chay: ) )
Dé biét thém thdng tin vé lam viéc véi cac dbi twong ctia CSDL, xem video tai dia chi
http://www.channeldb2.com/video/video/show?id=807741:Video:4242

8.1 So do
So db la khéng gian tén (name spaces) cho tap hop cac dbi twong div liéu. Chirc nang
chinh ctia ching nhw sau:

- Cung cép cho ban céac chi dan ctia quyén s& hiru cac déi twong hay cac méi quan
hé déi véi mot tng dung.
- Gom nhém céc dbi twong c6 méi quan hé véi nhau.

Tat ca cac doi twong dir liéu trong DB2 c6 hai phan tén theo tiéu chuan; so' do la nira
phan dau tién cua tén:

<tén_so db>.<tén_dbi tuong>

Tén doi twong theo quy chuan phai la duy nhét. Khi ban két nbi co' s& div liéu va tao hay
tham chiéu dén mot déi twong ma khong dinh rd tén so dd, DB2 sé |4y ma tai khoan ma
ban két ndi v&i co sé& di liéu lam tén so d6. Vi du, néu ban két ndi div liéu mau véi tén st
dung la “arfchong”, va tao mét bang bang cach st dung phéat biéu CREATE TABLE

CREATE TABLE artist ..
Tén theo quy chuan day di cla bang dwoc tao ra sé la arfchong.artists.

8.2 Bang

Mot bang la mét tap hop cac dir liéu co méi quan hé voi nhau mot cach hop ly theo cac
coOt va héng. Phat bieu bén dwéi cung cap cho ban vi du vé viéc lam cach nao dé tao ra
mot bang bang cach s dung phat biéu CREATE TABLE

CREATE TABLE artists

{
artno SMALLINT not null,
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name VARCHAR (50) with default ‘abc’,
classification CHAR (1) not null,
bio CLOB (100K) logged,
picture BLOG (2M) not logged compact
}
IN mytblsl

Trong cac phan tiép theo day, ching ta c6 thé md ta cac phan chinh cta phéat biéu
CREATE TABLE nay.

8.2.1 Kiéu div liéu
Hinh 8.1 Danh sach cac kiéu di¥ liéu dwoc hd tro trong DB2

| Data Types |

SMALLINT
INTEGER
BIGINT

DECIMAL

Integer

DECIMAL

Floating REAL
Point DOUBLE
— Sitring
- chsa_r_acter Single Byte EEQEHAR
ring -E LONG VARCHAR
CLOB
GRAFHIC
Double Byte [T vARGRAPHIC
LOMG VARGRAPHIC
DBCLOB
] Binary — BLOB
Siring
— Datetime

DATE
TIME
TIMESTAMP

Hinh 8.1 — Céac kiéu div liéu cia DB2

Cac kiéu dir liéu déi twong Ié&n (LOB) i )
Céc kiéu dir liéu ddi twong lon duwoc dung dé lwu trir cac chudi ly tw 16n, cac chubi nhj
phan Ién, hay cac tap tin dwgce chi ra trong hinh 8.2
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Hinh 8.2 — Cac kiéu dir liéu LOB

Céc dbi twong kiéu nhj phan Ion nay thuwong duoc viét tat dé cho dé hiéu: Mot dbi twong
nhi phan I&n phai la mot BLOB, mét doi twong ky tw 1&n la CLOB, va doi twong ky ty 2-
byte I&n ciing dwoc biét nhw 1a DBCLOB.

Cac kiéu dir lieu dwoe dinh nghia b&i nguwdi dung

DB2 cho phép ban c6 thé tw dinh nghfa kiéu d liéu cta chinh minh, dwa trén kiéu do liéu
cta hé théng. Diéu nay duwoc xem nhw | viéc cé bd kiéu di liéu do ngwdi dung tw dinh
nghia (UDTs). UDTs dwoc dung khi:

- C6 nhu cAu thiét 1ap ngir canh cho céc gia tri
- C6 nhu cAu can ép kiéu dir lieu DB2.

Cé4c phat biéu theo sau dau mé t& mot vi du vé viéc si dung UDTs nhw thé nao va khi
nao

CREATE DISTINCT TYPE POUND AS INTEGER WITH COMPARISIONS
CREATE DISTINCT TYPE KILOGRAM AS INTEGER WITH COMPARISIONS
CREATE TABLE person
{

F_name VARCHAR (30),

Weight_p POUND NOT NULL,

Weight_k KILOGRAM NOT NULL
}

Trong vi du nay, c6 2 UDTs dwoc tao ra 1a: POUND and KILOGRAM. Ca hai déu dwoc
xay dwng dwa trén kiéu dir liéu s&n cé cua hé théng la INTEGER. Ménh dé WITH
COMPARISIONS duorc dinh nghia nhw |a phan cl phap chi ra rang viéc thay cac ham voi
cung tén ciing gidng nhw viéc cac kiéu div liéu sé dwoc tao ra.

Bang person dung 2 UDTs méi trong ¢t weight_p va weight_k theo tuan tw. Néu bay
gi0¢ chung ta dwa ra phat biéu sau:

SELECT F_NAME FROM PERSON
WHERE weight_p > weight_k
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Ban sé& nhan dwoc mét thong bao 18i vi viéc so sanh 2 cot véi kiéu div liéu khac nhau.
Tham chi weight_p va weight_k dung di¥ liéu la POUND va KILOGRAM, theo th tw, ca
hai trwdng nay déu dwoc dwa trén kiéu di liéu 1a INTEGER. Tuy nhién bang viéc tao
UDTs thi ban khéng thé thwc hién loai so sanh nay. Bay chinh la nhirng gi ban mudn, bdi
vi trong cudc séng thue, 1am thé nao dé so sanh gitra pound va kilogram? N6 sé& v ly.

Trong Vi du ké tiép, ban mubn so sanh cot weight _p véi kiéu dir liéu integer. Tuy nhién
hai kiéu dir liéu né}y khac nhau, vi thé ban sé nhan dwoc théng bao 16i trir khi ban s dung
moét ham da ép kiéu.

Nhw ban thay trong phat biéu bén dwéi, chiing t6i sé dung ham ép kiéu POUND() dé diéu
so sanh nay cé thée thwe hién dwoc. Nhw da néu & trén ham ép kieu POUND() dwgc tao ra
v&i UTD khi triéu goi WITH COMPARISIONS cua phat biéu CREATE DISTINCT TYPE.

SELECT F_NAME FROM PERSON
WHERE weight_p > POUND (30)

Cac gia tri NULL

M@t gia tri null dai dién cho mét trang thai khong xac dinh. Tuy nhién, phat biéu CREATE
TABLE c6 thé dinh nghia mét cot bang cach st dung ménh dé NOT NULL. Diéu nay dam
bao rang cot nay sé phai chiva gia tri div liéu dwoc biét trwée. Ban ciing cé thé chi dinh gia
tri m&c dinh cho cot néu NOT NULL dwoc khai bao. Phat biéu ké tiép cung cép vi du cho
diéu nay:

CREATE TABLE Staff

{
ID SMALLINT NOT NULL,
NAM E VARCHAR (9),
DEPT SMALLINT NOT NULL with default 10,
JOB CHAR (5),
YEARS SMALLINT,
SALARY DECIMAL (7, 2),
COMM DECIMAL (7, 2) with default 15
}

8.2.2 Cot khoa chinh (Identity columns)
Cot khoa chinh nay 1a mét con sé dwoc tao ra tw dong, sb nay la duy nhat cho mdi dong.
Chi c6 mét cét khoa chinh cho mét bang.

C6 hai cach tao ra gia tri cho co6t khod chinh, diéu nay phu thuéc vao viéc n6 dwgc dinh
nghta nhw thé nao:

- Lubn ludén dwoc sinh ra: nhirng gié tri luén ludn dwoc DB2 sinh ra. Cac (rng dung
thi khéng dwoc phép cung cap nhirng gia tri cu thé.

- Sinh ra mé&c dinh: gia tri c6 thé dwoc cung cip cu thé bdi mét rng dung hodc, néu
khéng cé gia tri cho trwéc, thi DB2 sé sinh ra. DB2 khéng thé dam bao dwoc tinh
duy nhét. Ty chon nay dwoc dy dinh phuc vu cho viéc truyén div liéu, va cho viéc
unload va reload ctia mét bang.

Hay xem qua vi du sau:

CREATE TABLE subscriber (subscriberID INTEGER GENERATED ALWAYS AS
IDENTITY (START WITH 100 INCREMENT BY 100),
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firstname VARCHAR (50),
lastname VARCHAR (50))

Trong vi du nay, c6t subscriberID la mét INTEGER dwogc dinh nghia nhUJ, la [ncf)t cot khoa
chinh thudc loai ludn luén dwoc sinh ra tw dong. Gia tri dwoc sinh ra sé bat dau tir 100, va
né sé dwoc tang I1én véi bwéc 1a 100.

8.2.3 Cac déi twong tuan tw (Sequence object)

Céc doi twong tuan tw sinh ra moét con sb duy nhét dwa vao co s& dir liéu. Khong giéng
nhw cac cot khoa chinh, cac doi twong tuan tw nay la nhirng bang doc lap, xem vi du minh
hoa & phat bieu sau:

CREATE TABLE tl (salary int)
CREATE SEQUENCE myseq

START WITH 10

INCREMENT BY 1

NO CYCLE
INSERT INTO tl VALUES (nextval for myseq)
INSERT INTO tl VALUES (nextval for myseq)
INSERT INTO tl VALUES (nextval for myseq)
SELECT * FROM t1l

SALARY

12
3 record(s) selected

SELECT prevval for myseg FROM sysibm.sysdummyl

12
1 record(s) selected

PREVVAL cung cép cho ban gia tri hién tai cGia day tuan tw, trong khi NEXTVAL cung cap
gia tri ké tiep.

Vi du bén trén ciing st dung SYSIBM.SYSDUMMY1. day la mét bang danh muc hé théng
ma no chi c6 mét cot va mét hang. N6 co thé dwoc dung trong tinh hudng ma mét cau truy
vén yéu cau tra vé dwa trén chi mét gia tri quay lai. Cac bang danh muc hé théng dwoc
mo ta trong phan ké tiép.

8.2.4. Cac bang danh sach hé théng

Mbi co sé& di liéu c6 cac bang danh sach hé théng cua riéng nd. Cac bang nay lwu triv
siéu di¥ liéu vé cac dbi twong co s& dir liéu. Ban cé thé truy van nhirng bang nay nhw bét
ky bang co s& di¥ liéu binh thwong khac.

Ba so d6 dwoc st dung dé nhan dang cac bang danh sach hé théng:
«  SYSIBM: cac bang co s&, t6i wu héa st dung DB2

«  SYSCAT: khung nhin (view) dwa trén bang SYSIBM, t6i wu sw dé s dung.
« SYSSTAT: cac so liéu thong ké co sé& di liéu
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Sau day 1a mét vai vi du vé céc khung nhin cia danh muc:

+ SYSCAT.TABLES

+ SYSCAT.INDEXES

+  SYSCAT.COLUMNS

+  SYSCAT.FUNCTIONS

+  SYSCAT.PROCEDURES

8.2.5. Khai bao cac bang tam theoi

Khai bao bang tam th&i la cac bang dworc tao ra trong bé nhé, dwgc str dung bdi mot &rng
dung va dwoc tw dong xéa khi trng dung két thic. Nhivng bang nay chi cé thé dwoc truy
nhap b&i ng dung tao ra ching. Khéng cé ban ghi nao dwgc sinh trong bang danh sach
ctia DB2. Truy nhap nhirng bang nay co hiéu qua rat cao bdi vi khéng cé sw tranh chép
danh séch, cac hang khéng bi khoa, khéng ghi nhat ky (tiy chon), va khéng kiém tra
quyén. Ciing ¢6 hé tro chi muc cho céac bang tam thdi nay, d6 14, bat cir chi muc chuan
nao ciing co6 thé dwoc tao trén moét bang tam thei. Ban ciing c6 thé chay Iénh RUNSTATS
v@i cac bang nay.

Khai bao cac bang tam thoi & bén trong mét khéng gian stiv dung clia bang tam thoi, day
la cai phai dwgc dinh nghia trude khi tao ra bat clr bang tam thoi nao. Cac phat biéu dwéi
day cung cap mot vi du 1am thé nao dé tao ba khai bdo bang tam thoi:

CREATE USER TEMPORARY TABLESPACE apptemps
MANAGED BY SYSTEM USING ('apptemps');

DECLARE GLOBAL TEMPORARY TABLE temployees
LIKE employee NOT LOGGED;

DECLARE GLOBAL TEMPORARY TABLE tempdept
(deptid CHAR(6), deptname CHAR(20))
ON COMMIT DELETE ROWS NOT LOGGED;

DECLARE GLOBAL TEMPORARY TABLE tempprojects
AS (fullselect) DEFINITION ONLY
ON COMMIT PRESERVE ROWS NOT LOGGED
WITH REPLACE IN TABLESPACE apptemps;

Khi mét khai bdo bang tam théi duoc tao ra, so d6 ctia né la SESSION, va phai dwoc chi
twérng minh. ID ngwdi dung dwoc st dung dé tao mét bang tam thdi sé cé tat ca quyén
trén bang. M&i (rng dung tao mét bang tam thoi sé co quyén doc 1ap cla riéng nd dwoc
chi ra trong Figure 8.5.
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User 1 User 2 User 3
DECLARE GLOBAL DECLARE GLOBAL DECLARE GLOBAL
TEMPORARY TABLE T1 TEMPORARY TABLE T1..] JTEMPORARY TABLE T1...

Session.T1 Session.T1 Session.T1

Figure 8.5 — Pham vi caa cac bang tam th&i toan cuc céong khai

Bai tap nhanh #7 - Kh&i tao moét bang méi

Muc tiéu

Dén day, ban c6 thé st dung nhirng bang c6 san trong co sé& di liéu SAMPLE dé minh
hoa céc khai niém. Théng thuéng, ban sé can tao cac bang cla riéng minh trong mét co
s& dir liéu. Trong phan bai tap nay, ban sé s dung tao bang theo hwéng dan tirng bwéc
dé tao hai bang mai trong co s& dir liéu SAMPLE.

Thu tuc

1. M@& Create Table Wizard nhw da chi ra & trén trong phén gioi thiéu.
(Control Center -> All Databases -> SAMPLE -> (nhan phai chudt) Tables object
-> Create ...)

2. Dinh nghia tén bang, dinh nghia c6t va cac rang budc. Bang sé dwoc si dung dé lwu
tr» thong tin vé cung cép van phong phadm, dwoc st dung bdi mét dw an trong co s&
di lieu SAMPLE. M&i 1an van phong phdm dwoc mua, mét hang sé dwoc thém vao
trong bang nay. Bang sé c6 sau cbt:

product_id: nhan dang duy nhét ctia san pham dang dwoc mua
description: m6 ta vé san pham

quantity: sé lwong mua

cost: gid cGia s&n pham

image: mét birc anh ctia sa&n pham (néu co)

project_num: Ma sé ctia dw &n mua san pham nay

3. O trang dau tién ctia Hwéng dan tirng buéc, dbi véi tén so dd, go vap ID ban st dung
dé dang nhap, va st dung tén bang l1a SUPPLIES. Ban ciing c6 thé gé vao mét ghi
chu ty y. Nhan vao nat Next dé tiép tuc t&i trang sau ctia huwéng dan.

4. Tl trang nay, ban c6 thé thém céc cot vao bang. Nhan nat ADD dé thém céac cot.
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™ Add Column x|

Column name | PRODUCT_ID

Data type INTEGER

Data type characteristics
This data type has no modifiable characterstics.

“alue generation
i+ Mone

" Dafault value ]

i~ Formula ]
" ldentity
-
™ Nullsble

[ Store system default values using minimal space

Camment [

Ok I Cancel | Apply | Resat | Halp |

Go “product_id” vao Column name va chon kiéu la INTEGER. B6 dau kiém & Nullable,
va nhan vao nat Apply dé dinh nghia cét.

Lap lai bwde nay cho nhirng cot con lai cua bang str dung cac tuy chon duwgrc chi trong
bang & trén. Khi tat ca cac cét da dwoc thém vao, nhan nat OK va danh sach cac cot
ban vira tao sé dwoc tong két. Nham nit Next dé tiép tuc t&i trang ké tiép cla hwéng
dan.

Tén cot Thudc tinh

product_id (completed) INTEGER, NOT NULL

description VARCHAR, length 40, NOT NULL

quantity INTEGER, NOT NULL

cost DECIMAL, Precision 7, Scale 2, NOT NULL
image BLOB, 1MB, NULLABLE, NOT LOGGED
project_num CHAR, length 6, NOT NULL

Chua y: Thy chon NOT LOGGED c6 thé dwoc chi r khi khai bao cac cot LOB. Diéu
nay la bat budc v&i cac cét co6 kich thudc Ién hon 1GB. N6 cﬂng du’o’c khuyén dL‘Jng
cho cac c6t LOB I&n hon 10MB bai vi sy thay ddi cac cot In cé thé lam day tép nay
rat nhanh. Ngay ca néu NOT LOGGED duwoc st dung, sy thay dbi céc tép LOB trong
quaé trinh giao dich xay ra, van c6 thé quay lui vé trang thai lic dau. Cung chu y rang
mét minh ¢dt hinh anh dwgc dinh nghia nhuw mot c6t “NULLABLE”. Ban cé nght tai sao
cot dwoc dinh nghia nhw thé?

5. O day, tt ca théng tin bat budc cho viéc tao bang déu dwoc cung clp. Bang céch
nhdy sang cac trang khac, ban coi nhw dang chon cac gia tri mac dinh cho nhirng tuy
chon d6. Ban c6 thé thém céac khoéa va rang buéc sau khi mét bang vira dwoc tao.



Nhdp mén Hé quan tri co so dir liéu DB2 107

Thém mot rang budc t6i bang dé han ché cac gia tri trén cot quantity. Trén trang
Constraint ctia clra s6 thao tac, nhan nit ADD. Trong truéng Check Name, g6 vao:
valid_quantities. Trong trudng Check Condition, gb vao: quantity > 0.

Nhan nut OK. Ban nén nhin mét tong két ciia rang bugc ban vira thém vao trong trang
Constraint cta clra sb thao tac. Nhan nit Next dé tiép tuc téi trang tiép theo ciia man
hinh thao tac.

Ban c6 thé tiép tuc hoan thanh thao tac, thay dbi cac tham sé khac clia bang. Hoéc,
ban c6 thé nhay dén trang Summary, hay don gian la nh&n vao nat Finish dé tao
bang.

Tir trung tam diéu khién, nhan vao thw muc Tables dwdi co s& di liéu SAMPLE trong
khung cay doi twgng. Bang ban vira tao bay gio' sé xuat hién trong danh sach. Cé thé
phai lam twoi clra sb trung tam diéu khién dé thay dwoc sy thay doi nay.

8.3 Cac khung nhin (Views)

Cé4c khung nhin 1a sy trinh bay hay hién thi ctia d@ liéu trong bang. D liéu ctia cac khung
nhin khéng dwoc chira riéng biét, nhung sé dwoc ton tai khi dwoc goi téi. V&i cac khung
nhin Idng nhau, mét khung nhin dwoc tao lam nén cho cac khung nhin khac. Céc théng tin
vé khung nhin & trong muc luc khung nhin DB2: SYSCAT.VIEWS, SYSCAT.VIEWDEP va
SYSCAT.TABLES. Sau day la cach tao va str dung khung nhin:

CONNECT TO MYDB1;
CREATE VIEW MYVIEW1 AS SELECT ARTNO, NAME, CLASSIFICATION
FROM ARTISTS;

SELECT * FROM MYVIEWI;

Két qua dau ra:

Artno Name Classification
10 HUMAN A
20 MY PLANT C
30 THE STORE E

8.4 Cac chi muc (Index)

Chi muc Ia tap céc khéa duoc sap xép theo muc & cac dong trong bang. Chi muc cho
phép triing, va né dwoc phép thay déi. Mét sé déc diém ban cé thé dinh nghia chi muc:

e Kiéu chi muc tdng hodc giam.
e Khoa ctia chi muc cé thé la duy nhat hodc khéng duy nhét.
e Nhiéu cot c6 thé st dung lam chi muc (dwoc goi la cac chi muc ghép).
e Néu chi muyc va cac di¥ liéu vat ly hop lai gibng nhw cac chudi chi muc, dwoc goi la
céc bé chi muc.
Vi du:

CREATE UNIQUE INDEX artno_ix ON artists (artno)
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8.4.1 Tro giup thiét ké (Design Advisor)

Tro giup thiét ké 1a mét cong cu kha tét dé gilp ban téi wu thiét ké co s& dir liéu cho mot
cbng viéc da biét. Tro giup thiét ké co thé gilp ban bang céch thiét ké cac chi muc cho
ban, Materialized Query Tables (MQTs), Multi-demension clustering (MDC) va cac tinh
nang phan tan co sé& div liéu. Tro gilp thiét k& dwoc goi tr Trung tam diéu khién, badm
chudt phai trén co s& dir liéu va chon “Design Advisor” nhw hinh 8.6:

sip E—— _lo]x]
Corers Con Restan |
;-.' & o= Connect @

——  Disconnect
1 Object Vie Quiesce
13 Conlrol Cer UNQuisce h2 - SAMPLE

B D ARSyst  Authonties..
O3 ANOME  paanane ULIRIES
v r] n - el s
Configure Automatic Maintenance

n L
Configuration Asor, Gro

Eaﬂ)url: Parameters N Os

Configure Database Logging. =
High Avalladiity Disaster ReCOVery |, ol e W sk ods 00 N I | Osfiul Veew = View
Backup
Restore, . e . SAMPLE (@) el X
Rod-rorward.... SAMPLE Hot Cannaced U’ Connec)

Stop roll-forward TEDWALE

Show Explained Statements History face

Explain S0L.
Generate DDL
Manage Storage
Applcations
Actiy Monitor
Spatial Exender . 1 Health Conter Alens - Cliek () |
Hinh 8.6 — Thwc hién tro giup thiét ké tir Trung tam diéu khién

Hinh 8.7 Cho théy tro gitip thiét ké. Theo sau la cac budc hudng dan dat dwoc cach thiét
ké goi ¥ tr DB2.
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. Design Advisor i x|
|1 Intraduction Introduction
|2 Fealures Use the Design advsor to optimize dalabase peformance for a worklnad that you specify The Design
3 Workload atvisor can evaluate ard recommensd the folloreang featunes
ndares

Malanializnd quury tabins (MOTs)

Canversion (o Mutidenencional clustering (MOC) tables
Repanitioning of 1ahles

Far mora information, read the Task oweries

Dalabsse TEDOWAS . DE2 - SAMPLE

| Nat b I | Cancal

Hinh 8.7 — Tro giup thiét ké

8.5 Tinh toan ven tham chiéu

Toan ven tham chiéu cho phép co sé& dir liéu quan ly duwoc cac quan hé gira cac bang.
Ban c6 thé thiét 1ap kiéu cha-con (parent-child) cla cac quan hé gitra cac bang nhw hinh
8.8. Trong hinh c6 hai bAng DEPARTMENT va EMPLOYEE duoc lién két béi ma sbé cla
phong (department). C6t WORKDEPT trong bang EMPLOYEE chi cé thé chira mé sé cua
phong d& tén tai trong bang DEPARTMENT. D6 la ly do trong vi du nay, bang
DEPARTMENT dwoc goi la bang cha, bang EMPLOYEE dwoc goi la bang con hoac bang
phu thuéc. Hinh sau trinh bay cach dung CREATE TABLE dé tao bang EMPLOYEE can
cho thiét lap cac quan hé.

DEPARTMENT table (Parent table)
DEPTNO DEPTNAME | MGRNO
(Primary key)
Or unigue constraint

EMPLOYEE table (Dependent table)

EMPNO FISTHNAME | LASTNAME | WORKDEPT | PHONENO
(Primary key) (Foreign key)

create table employee (empno .........
primary key empno

foreign key workdept

reference department on delete no action)
in DMSO01

Hinh 8.8 - Vi du vé khoa chinh cta bang cha.

Trong toan ven tham chiéu, thuwéng st dung cac khai niém sau:
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Khai niém Mo ta
Bang cha (Parent table) Bang di¥ liéu diéu khién chira khéa chinh
Bang phu thudc Bang di liéu phu thudc vao bang cha. Chira khéa ngoai,
(Dependant table) mébi dong ton tai trong bang phu thudc phai phu hop véi cac

dong trong bang cha.

Khoa chinh (Primary key) | Binh nghia khoa chinh cta bang cha, né khéng dwoc co gia
tri NULL va phai la duy nhat. Khéa chinh c6 thé 1a mét hoac
nhiéu cét trong bang.

Khéa ngoai (Foreign key) | Tham chiéu dén khéa ngoai ctia bang cha.

D@ liéu trong mot bang cé thé lién két véi div liéu ciia mot hodc nhiéu bang théng qua
toan ven tham chiéu. Cac rang budc cé thé dwoc &p dat dé div liéu phu hop véi dac tinh
nao dé ho&c céc quy tac trong kinh doanh cua di liéu. Vi du, néu mét cot cia bang 1a gidi
tinh, n6 c6 thé dwoc ép dé chira mét trong hai gia tri 1a “M” cho nam va “F” cho ni.
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LN r - x ~ - A
Chwong 9 — Tién ich di chuyen dir liéu
Nhirng cong cu hay cau lénh dwoc mo ta trong phan nay dwoc st dung dé di chuyén div
liéu trong cung moét co s& dir liéu hay qua nhirng co sé& di¥ liéu khac nhau nam trén cung

mot nén (platform) hodc c6 thé khac nén.

Hinh 9.1 mé t& téng quan vé céng cu di chuyén di liéu

Database A Database B

File

Export Import

Load

ASC Set Integrity
DEL
WSF
IXF

Hinh 9.1 - Céng cu di chuyén div liéu.

Trong hinh 9.1 ¢6 2 co s& di liéu: A va B. Bang cach st dung céng cu EXPORT, ta ¢6
thé két xuat div lieu tr mot bang sang mot tép. Tép cé thé thudce cac dinh dang sau:

ASC = ASClI

DEL = Delimited ASCIl — ASCII cé dinh gi&i han.

WSF = Worksheet format — Dinh dang kiéu bang tinh.

IXF = Integrated Exchange Format — Dinh dang trao déi tich hop.

Nhirng tép dang ASC hodc DEL la nhirng t&p van ban va c6 thé mé va xem lai béng bét
ky trinh soan thdo van ban nao. WSF |a mét loai dinh dang ma c6 thé di chuyén dir liéu
sang bang tinh chang han Excel hay 1a Lotus® 1-2-3. IXF 1& mét dinh dang khéng chi bao
gdm di¥ liéu ma con 1a mét ngdn ngir dinh nghia dir liéu (Data Definition Language-DDL).
Diéu nay rat tién dung, vi khi mét bang can duwoc xay dwng lai, ta ¢ thé xay dwng mot
céch truc tiép t tép ¢ dinh dang IXF, con nhitng tép & dinh dang khéc thi ta khéng thé
lam dwoc viéc nay.

Khi di liéu dwoc két xuat sang dang tép, cong cu IMPORT c6 thé dwoc dung dé chuyén
dir liéu tr dang tép sang dang bang. Bang phai ton tai sén dwéi khudn mau ASC, DEL va
WSF, ngoai trr dinh dang IXF. M6t phwong thirc khac la cong cu LOAD dung dé chuyén
nap di liéu vao trong bang. Cong cu LOAD thi nhanh hon vi né di trec tiép dén nhirng
trang co s& di¥ liéu ma khéng can twong tac dén hé théng DB2; tuy nhién, phwong thirc
nay khéng thé tao ra nhitng kiém tra rang budc dbi véi div liéu, va sé khong thuc hién
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duoc cac bay sy kién (néu cé). D& ddm bao mot cach kién dinh viéc nap dir liéu dung
cong cu LOAD, Iénh SET INTEGRITY thudng dwoc st sung theo sau.

Nhirng phan tiép theo sau day sé mo ta nhirng cong cu EXPORT, IMPORT va LOAD mgét
céach chi tiét.

Chu y',: .
Dé biét thém thong tin vé cac cong vu di chuyén di liéu, xem video tai dia chi
http://www.channeldb2.com/video/video/show?id=807741:Vide0:4262

9.1 Cong cu EXPORT (xuét)

Cong cu EXPORT duoc dung dé trich dir liéu tir bang thanh mét tép nhw da dé cap truoc
day. Bén duwdi day, moét thao tac SQL SELECT dwoe goi thire thi. Vi du dwdi day két xuat
thanh tép employee.ixf thuéc dinh dang IXF c6 10 dong tir bang employee.

EXPORT TO employee.ixf OF IXF
SELECT * FROM employee
FETCH FIRST 10 ROWS ONLY

Chung t6i khuyén khich ban nén thtr chay vi du trén. Bang employee la mot bo phan cua
co s& dir lieu SAMPLE, vi thé trwdc hét ban nén két ndi dén co so di liéu nay, nd da
duoc tao ra trong chwong trwéce.

Néu ban thich l1am viéc véi nhirtng céng cu co giao dién dd hoa (GUI), cong cu EXPORT
cling cé thé dwoc thyc hiénn tr Trung tdm diéu khién nhuw trong hinh 9.2 bén dudi.
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Hinh 9.2 - Hién thj hép thoai bang EXPORT

Nhw da thay trén hinh, trwdc hét ban phai chon bang employee bang cach nhan vao né
mot 1an, va ké d6 thi nhan chudt phai trén bang dée mé mét bang chon con (popup menu)



Nhdp mén Hé quan tri co so dir liéu DB2 113

tl d6 ban c6 thé chon Export. Sau khi chon muc nay, ctra s6 huwéng dan tirng buoc sé
hién l1én. Chi can don gian lam theo nhirng bwéc cung cap san trong huwdng dan nay de
hoan thanh qua trinh thyc hién.

9.2 Cong cu IMPORT (nhap)

Céng cu IMPORT dwoc dung dé nap di¥ liéu tr mot tép sang mot bang nhw da néi truwdc
day. Pang sau nd, mét thao tdc SQL INSERT dwoc thuc thi thwe sw. Khi mét 1énh
INSERT dwoc thuc thi, cac bay s kién sé& dwoc kich hoat, tAt ca cac rang budc sé co
hiéu Iyc ngay lap tlrc, va vung nhé dém cla co s& div liéu sé dwoc str dung. Vi du sau
day nap tat ca dir lieu tr mot tép employee.ixf c6 dinh dang IXF vao trong bang
employee _copy. Lwa chon REPLACE_CREATE 14 mét trong nhirng lwa chon cé sdn véi
coéng cu IMPORT. Lua chon nay sé thay thé ndi dung cia bang employee copy néu nhw
n6é da ton tai trwde khi cong cu IMPORT dwoc thie thi, hodc la n6é sé tao mot bang va nap
di¥ liéu néu bang chwa ton tai trwéc d6. Ching t6i khuyén khich ban nén chay thir vi du
dwdi day, nhung trwée hét ban phai chay cong cu EXPORT trong phan truwéc.

IMPORT FROM employee.ixf OF IXF
REPLACE_CREATE
INTO employ_copy

Néu ban thich lam viéc voi Trung tam diéu khién, ban c6 thé thuc hién cong cu IMPORT
bang cach chon bat ky bang nao, nhan chuét phai trén né, va chon ch&c nang Import nhw
hinh 9.3
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Hinh 9.3 — Hop hoi thoai thwc hién co6ng cu IMPORT

9.3. LOAD (nap)

Cong cu LOAD la mét cach nap di¥ liéu tr tép sang bang nhanh hon. Nhw da thao luan
trwéc day, cong cu LOAD khéng di qua hé théng DB2, vi thé cac bay sw kién khong dwoc
kich hoat, vung dém sé& khdng dwoc dung va cac rang budc sé khéng c6 hiéu lwc. Mat
khac, mét thao tac LOAD sé& nhanh hon IMPORT vi né la mét céng cu nap di liéu cap
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thap trwc tiép truy xuat dén trang dir liéu trén dia. N6 lam viéc theo 3 giai doan: LOAD,
BUILD va DELETE.

Vi du sau day nap tat ca cac dir liéu tr tép employee.ixf c6 dinh dang IXF vao trong bang
employee_copy. Lwa chon REPLACE |a mét trong nhirng lwa chon cé s&n trong LOAD.
Trong trwéng hop nay, né duwoc st dung dé REPLACE tat ca cac div liéu co trong bang
employe_copy.

LOAD FROM employee.ixf OF IXF
REPLACE INTO employ_copy

Sau khi thye thi cau 1&nh trén, khéng gian cla bang, noi ma bang cla ban tri ngu, c6 thé
duwoc dwa dén trang thai CHECK PENDING. Diéu nay cé nghia 1a ban can phai chay cau
lenh SET INTEGRITY dé kiém tra tinh ch&c chan di liéu cta ban. Vi du sau day sé chi
cho ban Iam thé nao.

SET INTEGRITY FOR employee_copy
ALL IMMEDIATE UNCHECKED

Néu ban thich lam viéc véi Trung tam diéu khién hon, ban c6 thé thye hién cong cu LOAD
va SET INTEGRITY nhw trong hinh 9.4 va 9.5 twong &ng.
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Hinh 9.4 - Thyc hién cong cu LOAD
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Hinh 9.5 - Thyc hién cong cu SET INTEGRITY

9.4 Cong cu db2move

Tai mét thoi diém, céng cu EXPORT, IMPORT, va LOAD chi lam viéc trén mét bang. Mac
du ban c6 thé viét mét kich ban dé phat sinh cac lénh trén cho tirng bang trong co s& div
liéu, nhwng cong cu db2move sé gilp ban 1am diéu d6. Céng cu db2move chi lam viéc voi
tép IXF, va tén tép sé tw dong dwoc phat sinh béi db2move. Vi du bén dwdi sé biéu dién
chay db2move v&i export, import nhw thé nao dé st dung co s& di liéu SAMPLE:

db2move sample export
db2move sample import

Trung tam diéu khién khéng c6 tuy chon cho db2move.

9.5 C6ng cu db2look

Trong khi cac cdng cu EXPORT, IMPORT, LOAD va db2move cho phép ban di chuyén div
lieu tr mét bang nay t&¢i mét bang khac, trong cung mét co s& div liéu hay qua vai co s&
dir liéu, cong cu db2look c6 thé dwoc st dung dé rat trich cac cau 1énh DDL, cac co s&
di¥ liéu tinh, cac dac tinh khéng gian bang cho mét co s& dir liéu, va lwu trir chdng trong
mot tép kich ban ma c6 thé sau nay dwoc chay trén moét hé théng khac. Vi du, néu ban
mubn sao chép mét co s& di¥ liéu tr may chi DB2 dang chay trén Linux sang mét may
cha DB2 dang chay trén Windows; dau tién ban chay céng cu db2look trén may chi DB2
Linux dé lay dwoc céu trdc cha co sé& di liéu va lwu cAu tric nay trén mot tép kich ban.
Sau d6 ban chép tép kich ban nay sang may chi DB Windows, va thwe thi kich ban d6 dé
bét dau xay dwng ban sao co s& dir liéu. Téi day, cau tric cta co sé& div lieu d6 da dwoc
sao chép. Budc ké tiép, sé chay cong cu db2move véi tlly chon export trong may chii
DB2 Linux, va sau d6 chép tat ca cac tép dwoc phat sinh sang may chi DB2 Windows,
sau d6 thuc thi db2move véi tuy chon la import hodc load. Hoan thanh bwéc nay, co sé&
di¥ liéu clda ban sé dwgc sao chép toan bd tr mét may chi nay sang mot may chd khac
hoat déng trén mét nén tang khac.
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Kich ban trén can thiét khi lam viéc véi co s& div liéu trén cac nén tang khac nhau nhw
Linux va Windows. Néu ca hai may chd déu hoat dong trén cung mét nén tang, ban sé
dung nhitng lénh sao lvu dy phong va khéi phuc sé lam cho xt ly dé dang va rd rang
hon. Nhing 1&nh sao lwu va khéi phuc sé dwoc mé ta chi tiét hon trong chuwong sau cta
cubn sach nay.

Nhirng vi du sau sé rat trich khéng gian bang va bé tri ving dém di liéu, cung véi nhirng
lénh DDL tir co s¢ di¥ liéu SAMPLE, va lwu trlr ching trong tép sample.ddl. Chung t6i
khuyén khich ban chay Iénh bén dw&i va xem lai tép két qua xuat (van ban) “sample.dd!”.

db2look -d sample -l -e -0 sample.ddl

\ Tiép xuat{output)
Tén co sé& div ligu layout

Rt trich DOL

{Khing gian bang vwa
ving dérm dik ligu)

Lénh db2look c6 qua nhiéu tliy chon khong thé mo ta hét trong cudn sach nay; tuy nhién
ban c6 thé st dung co -h dé lay dwoc phan mé ta tém lwoc cac ty chon sdn c6:

db2look -h

Cong cu db2look ciing c6 thé dwoc goi tir trung tdm diéu khién nhw biéu dién trong Hinh
9.6
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Hinh 9.6 : Trich DDL tir Control Center
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Trong Hinh 9.6 chon co s& di¥ liéu ma ban muén Iay DDL, nhan chudt phai 1én no, va
chpn “Generate DDL”. Clra sO Generate DDL xuat hién, hién thi mét s6 tuy chon rut trich,
thé hién nhw trong hinh 9.7.

"a Generate DOL - SAMPLE

TEDWWAS - B2 - SAMPLE
[t | caecs | scranse|
Ctrearnbe slokemeris b recrends the Tolowing
= Databaze obwects

7 Totterpeces, datakasn paritan orous, o el erpos
[+ Ausrertzation staneserts
™ Datsbaze stetatcy
13
[T iraciumie COMMT saltmerts after sy Lokl

[ Grsther coriguration parameter s

Hinh 9.7- Trich DDL tir Control Center
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Bai tap nhanh #8 - Trich xuét DDL tir co s& div liéu EXPRESS

Muc tiéu:

Khi ban nhan ban mét co s& dir liéu, muc tiéu cta ban 1a phai tao lai co s& dir liéu bang
céch don gian va hop ly. Théng thuéng sir dung kich ban SQL, né cé thé duwoc thye hién
sau khi DB2 dwoc cai dat. Trong bai tap nhanh nay, ban sé rat ra nhirng dinh nghia dbi
twong tlr co s& di liéu EXPRESS (da tao trong bai tap nhanh #2) s dung Trung tam
diéu khién.

Quy trinh:
1. M& Trung tam diéu khién.

2. Nhan chudt phai vao co s& dir liéu EXPRESS trén cay dbi twong va chon muc
Generate DDL. Viéc nay mé clra sb hop thoai Generate DDL.

3. Trong clra sd Generate DDL, chi rd nhirng tly chon cho Generate DDL nhw dudi
day. Néu ban tao ra thém nhirng ddi twong bd sung trong méi trwdng cda ban nhw
khong gian bang, bd dém.., ban sé& chon ching & day. Khi ban khéng tao ra béat ky
loai dbi twong nado, dirng danh dau vao hop kiém. Théng ké co s& div liéu khéng
duoc thém vao vi mdi trudng san xuat cd khd nang chira mét tap hop thdng ké
khac hon méi trwdng phat trién. Twong tw, nhitng théng sé cau hinh sé c6 kha
nang khac di mét chat. Trong méi trwérng ma ban s& hivu, néu moi thér cdu hinh
chinh xac theo cach né dworc trién khai, ban cé thé chon thém vao cai tuy chon bb
sung.

"a Gonerate DIL. - EXPRESS .3

TEIMVAS . DD . EWPRESS
Ctatemert | Sibgrcd | Sokedube

eneyale stalements 10 recreate the folowing
" Delatuwn obpscty
Toml bt s | choal il g il w grogs_ il ks
~ Mgilhcezalion seleses

™ Dabsbage shelivhics

T Wchate CONSAT slalemants a%4r avery labis

7 Chalreer cowigur alion po Amsle x

T Corcel ] Thirar Dot g

4. Chuyén qua trang Object. Ban cé thé chi dinh chon nhitng dbi twong ma ban
mubn phét sinh ra DDL. Trong trwong hop nay, chon ngudi dung va gian dé ma
ban dung dé tao ra tat ca cac dbi twong cha ban va phat sinh ra DLL cho tat ca
cac dbi twong trong gian d6 nay. Nhan nit Generate dé bét dau tao DLL.
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5. Xem lai két qua DDL. Két qua ctia budc thye hién trwdc 1a mot kich ban véi tat ca
céc cau 1énh SQL cho céc dbi twong dwoc chon. Ban sé t6 chirc cac kich ban nay
vao trong nhirng nhém hop ly.

6. Tao thw muc C:\express trong tap tin hé théng va luu tap tin phat sinh DDL vao
trong thw muc nay véi véi tén la schema.ddl, Nhan nit “Save”.

"a Show Command

- Database Name: EXPRESS i‘]
- Detobase Mennger Version: DE2MT Version 8.2.2

- Databaze Codenane: 1252

-- Databaze Collating Sequencs i UMIGRILIE

CORMECT TO ENFRESS,

|
e | _wee |

7. M& tép dwoc lwu gan day nhét trong clra sb6 nhap lénh. (Goi y: tv clra sb nhap
Iénh, chon File -> Open)

8. Méc du chung t6i chi thwe sw muén DDL cla céc bang, ban sé thay cac DDL cho
ca nhirng dbi twong khac niva ciing dwoc sinh ra. Chuyén tat ca nhirng khai bao
CREATE TRIGGER t&i mét tép méi riéng biét dwoc goi la triggers.ddl. Tham
chi du chiing t6i chi tao ra c6 mét bay sw kién cling dé riéng ra, né la mét théi quen
t6t dé phan biét cac déi twong theo kiéu clia né.

9. Bay gi® ching t6i ciing khuyén céo loai bo:
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10.

11.

e Céc |énh co s& dir liéu CONNECT TO.
e (Cé&c lénh DISCONNECT.

Ban phai c6 hai kich ban tai diém nay:

DDL cho céc bang, cac cach hién thi, cac chi muc va cac rang budc.
C:\express\schema.ddl

DDL cho céac bay sw kién
C:\express\triggers.ddl

Chuén bi kich ban dé trién khai:

e Xba nhirng chd thich khéng can thiét (vi du: -- CONNECT TO...)

e Téach cac ham va céc tha tuc vao nhikng tép tin riéng (rat hivu dung khi co
qué nhiéu ham va tha tuc). Ban ciing c6 thé nhém chang lai theo chic
nang hay &ng dung (vi du: stringfunc.ddl, billing.ddl,
math.ddl,, ...)

Ban c6 thé phai chu y dén nhirng ki tw dac biét dwoc dung dé gidi han két thic
céc bay, cac ham va cac tha tuc (@). Diéu d6 1a can thiét dé dat gidi han két thic
cla lénh CREATE <-..i t..ng> khac v&i két thic ciia mot khai bao thd tuc nam
bén trong déi twong.
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Chwong 10 — Bao mat co s& dir liéu

Chuwong nay ban vé sw bao mat dwoc x& Iy nhw thé nao trong DB2. Hinh 10.1 cung cap
mot cai nhin tong quan co ban

Is this the right Does Bob have authorization to
password for Bob? perform SELECT on ‘mylable"?
mmytable
ey sl 0 i 6244
gy = = L= |
) 86021
32052
Authentication Authorization

Hinh 10.1 — Téng quan vé sw bao mat trong DB2

Nhuw trong hinh 10.1, sw bao méat DB2 cé hai phén:

binh danh

NG 1a mét tién trinh qua dé kiém tra tinh hop 1é cla thong tin d&ng nhap cda ngwdi dung.
Tién trinh dinh danh dwoc thuc thi b&i mét chwong trinh bdo mat bén ngoai DB2 (dién
hinh 12 b&i mét hé diéu hanh, mét phwong thirc dinh danh ca mét mang nao d6, hoac la
mot phdn mém dinh danh dwoc thiét ké theo yéu cau). Tién trinh dinh danh cla hé diéu
hanh dugc xac lap mac dinh. Khi s&¢ dung tién trinh dinh danh cta hé diéu hanh, tén
nguoi dung (userid) va mat ma duwoc chuyen toi co s& di¥ liéu & may chd (nhw la mot
phan cla cau lénh két n0|) Sau dé, co sé dir liéu & may chu sé goi tién trinh dinh danh
cla hé diéu hanh dé kiém tra tinh hop Ié cda tén ngwdi dung va mat ma.

Quyén han

& phéan nay, DB2 klem tra xem ngu&i dung, da qua dinh danh & trén, co thé thi hanh thao
tac ngudi d6 yéu cau hay khong. Thong tin vé quyén han dwoc lwu trir trong mét danh
muc DB2 va mét tap tin cau hinh DBM.

Vi du, trong hinh 10.1, ngwoi dung “bob” két ndi véi co s& dir liéu SAMPLE bang cau
Iénh :

CONNECT TO sample USER bob USING pwd

Ca “bob” va “pwd” dwoc chuyén t&i hé diéu hanh hodc mét chwong trinh dinh danh bén
ngoai dé kiém tra xem tén nguwdi dung “bob” da dwoc dinh nghia chwa va mat khau dé cé
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duoc ndi voi nguoi dung nay hay khong. Néu phan nay thanh cong, hé diéu hanh sé tra
lai quyén kiem soat bao mat cho DB2. Tiép theo, khi nguwdi dung “bob” thi hanh 1énh sau:

SELECT * FROM mytable

Béy gio DB2 tiép tuc dung quyén kiém soat bado mat dé thi hanh viéc kiém tra quyén han
va xac nhan ngudi dung “bob” c6 quyén SELECT trén bang “mytable” hay khéng. Néu
quyén d6 khéng hop 1&, DB2 sé tra vé mét thong bao 16i, ngwoc lai cau lénh sé dwoc thyc
thi dwa trén bang “mytable”.

chay: )
Dé biét thém thong tin vé an ninh cta DB2, xem video tai dia chi
http://www.channeldb2.com/video/video/show?id=807741:Vide0:4267

10.1 Binh danh

Mac du tién trinh dinh danh thwc sw dwoc thye hién bdi hé djéu hanh (hoac mét chwong
trinh bao mat khac bén ngoai), DB2 van quyét dinh tang ma tién trinh dinh danh xay ra.

Tham s& AUTHENTICATION trong DBM CFG, thiét 1ap & may chi DB2, c6 moét day cac
gi4 tri hop 1&. Vi du khi tham sb dworc thiét 1ap 1a SERVER (gia tri mac dinh), tién trinh dinh
danh sé& duwoc thuce thi bdi hé diéu hanh hodc chuong trinh bado mat bén ngoai & trén may
chd.Tuy nhién, néu AUTHENTICATION duoc thiét 1ap 1a CLIENT, tién trinh dinh danh sé
duoc thuc thi bdi hé diéu hanh hodc chwong trinh bao mat bén ngoai & trén may khach.
Vén dé nay dwoc minh hoa & hinh 10.2

/“AUTHENTICATION = SERVER "\ /AUTHENT|CAT|ON = CLIENT

Is this the right Is this the right
password for Bob? password for Bob?

CONNECT TO SAMPLE
USER bob USING pwd

Hinh 10.2 — Noi tién trinh dinh danh xay ra

Tham s AUTHENTICATION c6 thé duoc thiét lap bang mét trong nhirng gia tri dwoc kiét
ké trong bang 10.1

Lénh Mo ta

SERVER (méc dinh) tién trinh dinh danh dién ra & may cha

CLIENT tién trinh dinh danh dién ra & may
khach

SERVER_ENCRYPT twong ty nhw SERVER nhwng tén cla

ngw¢i dung va mat ma dwgc ma hoa

KERBEROS tién trinh dinh danh dién ra dung co
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ché bao mat Kerberos

SQL_AUTHENTICATION_DATAENC tién trinh djnh Qanh may chu cong
thém sy két ndi phai dung sy ma hoa
dir liéu

SQL_AUTHENTICATION_DATAENC_CMP  giéng nhw & trén nhwng sw ma hda di
liéu chi dung khi c6 san

GSSPLUGIN tién trinh dinh danh dung co ché bao
mat bén ngoai dwa trén GSS API

Bang 10.1 - Nhirng gia tri tham s6 AUTHENTICATION hop lé

10.2 Quyén han
Quyén han bao gébm cac dic quyén va quyén dwoc lwu trir trong nhitng bang hé thdng
DB2 va dwoc DB2 quan ly.

Mot dac quyén cho phép nguwdi dung thi hanh mét loai thao tac don dwa trén co s& div
liéu nhw la CREATE, UPDATE, DELETE, INSERT, ....

M6t quyén la mét hanh dong dwoc xac dinh trwdc bao gom nhiéu dac quyén. Hinh 10.3
minh hoa céc quyéen va dac quyen khac nhau trong DB2.
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| LOAD

SYSADM
| |
| opeapm | | syscTrA |
Authonties
Privileges CREATE NOT FENCED

SYEMAINT

[Detabase)
8INMDADD
(Databasea)
COMMNECT
(Databasa)
CREATETAB
|Databasa)
CONTROL
(Indexas)
IMPLICIT _SCHEMA
{Databage)
CONTROL
(Packapes)
BIND
L EXECUTE
CONTROL AlLL
(Taklas) ALTER
| DELETE
INDEX
INSERT
REFERENCES
CONTROL SELECT
(Views) UPDATE
L | ALL
DELETE
INSERT
- BELECT
(Schema) UPDATE
Ownars)
[ ALTERIM
CREATEIN
DROPIN

Hinh 10.3 - Nhirng quyén va diac quyén

Bang 10.2 néu ra nhitng ham khac nhau ma méi quyén cé thé thwc hién. Nhw ban thay
SYSADM c6 hau hét cac quyéen trong khi SYSMON c6 it quyén nhat.

Chirc nang

SYSADM

SYSCTRL

SYSMAINT

SYSMON

DBADM

LOAD

Cap nhat DBM
CFG

Y

Cap phép/Huy bo
DBADM

Thiét lap/Thay
ddi SYSCTRL

Thiét lap/Thay
d6i SYSMAINT

Thiét lap/Thay
ddi SYSMON

Budc ngwei dung
ra khoéi co s& div
liéu

Y
Y
Y
Y
Y
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Tao/B6 co s& div Y Y
liéu

Khoi phuc thanh Y Y
cosodivliéu
méi

Cap nhat DB CFG Y Y Y

Sao lwu co s& dir Y Y Y
lieu/khong gian
bang

<
<
<

Khoi phuc thanh
co so dir liéu da
ton tai

Khéi phuc tién

Bat dau/két thuc
mot thé hién

Phuc héi khéng
gian bang

Thwce hién theo
vét

Lay hinh anh
man hinh

< =<| =<| =<| =<|<
< =<| =<| =<| =<|<
< =<| =<| =<| =<|<

Truy van trang
thai khong gian
bang

<
<

Lwoc bét tap tin
nhat ky

Quiesce khong
| gian bang

Nap bang

Thiét lap/g& bo
trang thai treo

< =<|<| =<| =<
<| =<|=<| =<
<

Tao/hay bé sw
kién man hinh

Bang 10.2 — Cac quyén va dic quyén DB2

Dé cép quyén SYSADM, SYSCTRL, hodc SYSMAINT cho mét nhém, nhitng tham sé
SYSADM_GROUP, SYSQTRL_GROUP, hoac SYSMAINT_GROUP trong DBM CFG phai
dwgc gan cho nhém hé diéu hanh

Vi du, dé cap quyén SYSADM cho nhém hé diéu hanh ‘db2admns’, ban c6 thé dung cau
Iénh nay:

update dbm cfg using SYSADM GROUP db2admns
Mbi thé hién DB2 c6 nhirng dinh nghia vé& nhém quyén riéng.

Trén Windows, nhitng tham sé nay dwgc mac dinh Ia réng, diéu d6 c6 nghia la nhém
nhirng ngudi quan tri Windows 12 SYSADM. Trén Linux, nhém nhirng ngwdi sé hivu thé
hién dwgrc mac dinh [a nhém SYSADM.

10.3 Quyén quan tri co’ s& div lieu DBADM

DBADM (DataBase ADMinistrator) la ngudi c6 quyén cao nhéat vé quan tri co' s& di liéu.
Day khong phai la quyen & cap do cu the; do do khéng dwoc néu ra trong phan truéc. bé
gan quyén quan tri co s& dir liéu DBADM, ta str dung |énh GRANT, thi duy:

connect to sample
grant DBADM on database to user <userid>
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Trong thi du trén, trwéc hét ban can két néi dén co s& dir liéu, & day co s& di liéu co tén
la° sample va sau dé gan quyén DBADM cho nguwdi dung. Dé c6 thé gan quyén quan tri
co s& dir liéu DBADM, ban phai la SYSADM.

Ghi chi: DBADM khéng ¢c6 quyén tao cac khdng gian bang, cho du nhitng khéng gian
bang nay la cac déi twong bén trong co s& dir liéu. Nguyén nhan 1a vi mét khéng gian
bang cé lién quan dén cac vung chra dir liéu (containers) nhw dia va cac vung dém (bd
nhé) d6 la céc tai nguyén vat ly cta hé théng.

10.4 Nhém PUBLIC

DB2 dinh nghia mét nhém bén trong dwoc goi la PUBLIC. Bat civr nguoi dung nao da
duwoc dinh danh bdi hé diéu hanh hodc dich vu chirng thuc mang déu duwoc ngam dinh la
thanh vién cta nhém PUBLIC. Khi mét co s& di liéu dwoc tao ra, mét sb quyén cu thé sé
dwoc gan mét cach tw dong cho nhém PUBLIC:

CONNECT,
CREATETAB,
IMPLICIT SCHEMA,
BINDADD

DPé thém vao mirc do bao mat, ching ta nén thu héi, hiy béd moi quyén tr nhém PUBLIC
nhw sau:

REVOKE CONNECT ON DATABASE FROM PUBLIC

REVOKE CREATETAB ON DATABASE FROM PUBLIC
REVOKE IMPLICIT_SCHEMA ON DATABASE FROM PUBLIC
REVOKE BINDADD ON DATABASE FROM PUBLIC

10.5 Lénh GRANT va REVOKE
Lénh GRANT va REVOKE & 1énh SQL chuén, dwoc dung dé gan ho&c hay bd quyén cda

mot ngudi dung hoac mot nhom. Sau day la mot sb vi du vé cac cau lénh nay:
Gan quyéen SELECT trén bang T1 cho ngwoi dung USER1:
GRANT SELECT ON TABLE T1 TO USER userl
Gan tat ca cac quyén trén bang T1 cho nhém GROUP1:
GRANT ALL ON TABLE T1 TO GROUP groupl
Hay b tat ca cac quyén trén bang T1 cia GROUP1:
REVOKE ALL ON TABLE T1 FROM GROUP groupl
Gan quyén EXECUTE trén tha tuc p1 cho ngudi dung USER1:
GRANT EXECUTE ON PROCEDURE p1 TO USER user1
Hay bd quyén EXECUTE trén tha tuc p1 cta ngudi dung USERT:
REVOKE EXECUTE ON PROCEDURE p1 FROM USER user1

10.6 Kiém tra viéc cap quyén va quyén
Cach tbt nhat dé kiém tra viéc cap quyén va kiém tra quyén la théng qua trung tam diéu
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khién.

127

Hinh 10.4 mé t& cach m& hop thoai Table Privileges cho bang EMPLOYEE tw trung tam

diéu khién.

Hinh 10.4 — Mé& hop thoai Privileges

* e Control Center _.I_I— =] _x.j'
Cordrol Center Selected Edit View Tools Help —
LEBEBOARPE BE Q@ :
1 Ohhjet Vidw
Lad
& EORLEM [reowas - o2 - saweLE - Tabios oy
=77 All Systems
-3 All Databases Hame ¥ j'%hmn-'” Table space | Comment# | index table &
=[] SAMPLE Ha] DEFARTMENT USERSFACE] =]
[a:‘,-u R EMP ACT TEDWAS LISERSPACE!
L1 Wiews R EMP_PHOTO TEDWAS LISERZPACE!
3 Ahases R EMP_RESUME TEDWAE LSERSPACE] -
O3 Mcknames TH L NAS USERSPACE!| %
&3 Cache Objects open.. Lr,
O Trggers Cugry., - {
[ Schemas 1BaAi uf de (00 O 4| Detsub view Wit |
3 Indiemes T -
& Rename,
3 Tabde Spaces Eﬂh__E..l o (P telp x
3 Even Monitors Schema ]
) Bufsr Poals Lru:tur" 5 W = Mamo [ Dt type I Lursgth ]
- [ Agplication Dbjacts Lolumers T Create * e CHARACTER f 1
-0 Usir and Group Obpeeis Actiona: _ME WaRCHAR n2 |
-3 Federated Database Objacts & Qpen Impoet J!&Mr .:ﬂ;‘:;«lmf:.ll ;:n -:I
B2 Qugry FOEFT CHARACTER |3 I
- N0 CHARACTER 4 |
¥ S el SR Jate B S —.
& Create New  GUIBSCEL, | +
Fearganae. .

Trong hinh 10.4, ban chon bang mong muén, nhap phai chudt vao bang nay va chon
Privileges. Mot khi dwoc chon, hdp thoai Privileges hién thi nhw hinh 10.5. Hinh nay c6

mo ta cac trwdng va cac thanh phan cla hop thoai.

TEDWAS - DT - EAMPLE . TEDNWAS ERMMLOYVEE
Uze Tab=to chooze —= mlm] Specify privieges for
betwwesn Bpecifying e T e TE asiie 47| Additional ugsrs
rivileges for Users or -
EPSrDupE.IE g 1 4] Grant all privileges
ke 8
4"“‘* Revoke all privileges
M
Ny y Prefuges BELECT WEERT UPDATE DELETE
Permizziens avaiable | T T |
to grant for this ——F G Aae e e
databaze object ,‘J,‘r" =] Frg =] b =] [y =]

/s

“YES" = grant user permission “NO" =do MOT grant user permiz=ion

Hinh 10.5 — Hop thoai Privileges

“GRANT™ = grant user
permizzion + permizsion to
grantthiz privilege to other
uzers
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Mat cach khac, ban co6 the truy van cac thé hién danh myc DB2 SYSCAT la noi chira cac
thong tin vé viéc cap quyén. Vi du, néu ban muén biét ngwoi dung DB2ADMIN cé quyén
SELECT trén bang T2 hay khong, va mubn biét ai da gan quyén nay, ban cé thé thuc hién
cau truy van nhuw sau:

SELECT grantor, grantee, selectauth
FROM syscat.tabauth
WHERE tabname = 'T2'

GRANTOR GRANTEE SELECTAUTH

ARFCHONG DB2ADMIN Y

Trong thi du trén, ngwdi dung ARFCHONG da gan quyén SELECT cho ngudi dung
DB2ADMIN.

10.7 Xem xét quyén trén nhém

Dé viéc quan tri DB2 dé dang hon, ta nén dat nhirng ngwei dung vao cac nhém va gan
cac quyéen can thiet cho cac nhém nay.

Khi mot nhom duwoc gan quyén, cac thanh vién ctia nhom sé& duoc gan cac quyén ngam
dinh duwoc ké thira v&i tw cach thanh vién nhém.

Khi mét ngwou dung bi x6a khoi nhém, ngudi nay sé mat cac quyén ngam dinh cua nhom,
nhwng van con gilr cac quyén dwoc gan tworng minh. N6i mét cach khac cac quyén duoc
cap moét cach twéng minh phai dwgc hdy béd mét cach twdng minh.
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Bai tap nhanh #9 - Cho phép va hay bé (phan quyén) quyén ngwei st dung.
Muc tiéu:

Cho dén luc nay, ban da s dung moét tai khodn ctia nguwdi quan tri cho viéc s dung cac
lénh v&i co s& di liéu. Tai khoan nay cé thé truy cap t&i moi tién ich, div liéu va nhirng dbi
twong co s& di¥ liéu day dd. B&i vay, diéu quan trong la can bao vé tai khoan nay dé tranh
sw nhirng sw cd hay mat mat di liéu c6 cha tam. Trong da sé nhirng trudng hop, ban sé
mubn tao ra nhirng tai khodn ngudi dung khac hodc nhirtng nhém véi mét thiét 1ap quyén
han ché hon.Trong bai tap nay, ban sé tao ra mét tai khoan ngudi st dung mai, réi gan
né nhirng dac quyén xac dinh.

Thu tuc:

1.M& clra s6 Windows Computer Management béng céch kich chudt phai vao biéu twong
My Computer trén may tinh, va chon Manage.

2. Chon muc Local Users and Group & nhém System Tools nam bén trai cta clra sb
Computer Management, nhan chudt phai Ién User va chon muc New User.

3. Trong clra s& New User , nhap céc théng tin sau day: trong muc User name nhap
“customer” va trong muc Full name nhap “Customer1”. Trong trwdng Description nhap “A
typical book store customer”. Trong trwdng Password va Confirm password nhap
“ibmdb2”. Bé d4u danh & muc “ngudi dung can déi mat ma & lan dang nhap sau” (User
must change password on next logon) va nhan nat Create dé tao nguoi dung mai

New user 2|
User name: |CUStDmer
Full name: |Custamer1
Description: |Atypiv:al bookstore customer
Basswaord: |W

Confirm password: |

™ Usermustchange password at next logon
™ Ugzer cannot change passward

I Password newver expires

I Accountis disabled

Create I Clgse |

4. Chon ché do cao cép (Advanced) péng cach chon muc Customize Control Center trén
thye don Control Center Tool, chon tiép tuy chon Advanced va nhan OK. Bao dam khung
nhin lam viéc hién tai & ché dé Advanced.

5. M& rong cay dbi twong clia Trung tam diéu khién & bén trai clra sb, chon All Database -
> EXPRESS -> Tables.
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6. Phan nhirng quyén can c6 cho ngwdi diing vira méi tao ra: Tir danh sach cac bang
trong c& s& dir liéu EXPRESS, nhan chudt phai Ién bang CUSTOMERS va chon muc
Privileges dé hién thj ctra sb hoi thoai “Table Privileges”

7. Kich vao nut Add User va chon nguwéi dung “customer” vira méi tao ra & buwdc 3. Kich
vao nit OK dé déng hop thoai Add User.

8. Ban chu y rang ngum dung ‘customer” da duwoc thém vao danh sach ngwoi diung,
nhwng chwa dwoc gan thém cac quyen DPé cap quyén cho ngudi dung nay, chon Yes
trong hop thoai kéo xudng cua tat ca cac phan SELECT, INSERT, UPDATE va DELETE.
Mét nguwoi dung Internet can phai c6 kha ndng thuc hién add/update/delete div liéu tai
khoan ctia ho. Ching ta khéng cép cho ngudi st dung nhitng quyén khac béi vi khéng
can thiét déi véi ho. Nhan nat OK dé déng civa sd hop thoai Table Privileges va chép
nhan nhirng thay déi vira lam.

*a Table Privileges - TEDWAS - DB2 - SAMPLE - TEDWAS.CU x|
TEDWAS - DB2 - SAMPLE - TEDWAS. CUSTOMERS

User rgupl
User | SELECT | INSERT [UPDATE  (_  Add User.. P
TEDWAS . ~, . Grant All
S A A —

Revoke All |

| | 3
Privilegegf SELECT INSERT UPDATE DELETE
Yes d IYES ll |YE§ j |YES LI
¢ L ALTER INDEX REFERENCES
(T TR (T TS
| ok | cancel | oy | Reset | showsor | nep |

9. Lap lai tivng bwdc tiv 7-9 cho bang BOOKS va bang SALES. Béi véi bang BOOKS, chi
cung cép quyén SELECT béi vi nguwoi dung “customer” khédng nén c6 kha nang dé diéu
chinh va phuc héi div liéu trong kho. Déi voi bang SALES, chi cho quyén SELECT va
INSERT. Nguwoi dung khong nén c6 quyen DELETE hoac UPDATE b@i vi chi nhirtng nhan
vién mé&i can phai cé sy truy nhap dé stra dbi nhirng giao dich ban hang.

10. Thir két ndi dén co s& di liéu bang tai khoan cla ngwoi dung “customer” da tao &
trén. Thir d& SELECT voi bél:lg khach hang. Biéu gi xay ra? Thir DELETE hay UPDATE
di¥ liéu trong bang SALES. Dieu gi xay ra?

Trong bai tép nhanh nay, chung ta chi tao mot ngudi dung la “customer”, tuy nhién, (rng dung cua
ban cé thé chira dung nh/eu kiéu nguoi dung khac. Thi¥ nghiém tao ra nhwng ngum dung khéc va
gan cho no nhwng dac quyén. Ban cung co thé tao ra nhwng nhém cta cac ngwdi dung va phan
quyén cho cdc nhém dé, hon la lam véi méi ngudi dung riéng 1é.
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Chwong 11 — Sao Iwu va khoéi phuc

Trong chuong nay chiing ta thdo luan vé nhat ky co s& di liéu DB2, lam thé nao dé sao
Iwu toan bd hay mét phan co s& div liéu str dung cong cu BACKUP va lam thé nao dé khoi
phuc div liéu str dung cong cu RESTORE.

chay: )
Dé biét thém thong tin vé nhat ky, sao lwu va khdi phuc, xem video tai dia chi
http://www.channeldb2.com/video/video/show?id=807741:Vide0:4282

11.1 Nhat ky co’ s& div liéu

Néu ban dang lam viéc véi mét trinh soan thdo van ban, mbi lan ban muén lwu tai liéu
phai nhan vao nut SAVE. Trong co s& di liéu, cau Iénh COMMIT sé lam diéu d6. Ma6i lan
cau lénh COMMIT dwoc thye hién thi moi thay dbi tao thanh div liéu va dwoc lwu trong
nhat ky co s& di¥ liéu.

Twong tw, khi ban lam viéc v&i mét tai liéu van ban, doi khi ban théy & duwdi gbc phai man
hinh c6 mot thong diép ngan “auto-saving”. Trong co s& di¥ liéu, dieu nay dwgc thiwc hién
b&i lénh UPDATE, INSERT va DELETE.

O phén trén ta d& dé cap dén nhat ky co s& dir liéu. Nhat ky co s& di liéu duoc Iwu triv
trén dia cirng va dwoc dung ghi lai nhitng hanh déng cua nhirng giao dich. Néu hé thong
hay co s& di liéu bi hw hai, ching dwoc dung n6 deé lay lai nhirng giao dich da dwoc guvi
di trong sudt qua trinh khéi phuc di¥ liéu.

Hinh 11.1 minh hoa ludng x& ly khi lam viéc v&i co s& di liéu trong nhivng mau nhat ky

chngpgs_thresh dirty page steal /

oftmax

tablespace

T T2

Hinh 11.1 - Nhat ky co sé& dir liéu

Trong hinh 11.1 ta thay khéng gian bang (tablespace) va nhat ky (logs), chung déu duoc
Iwu trir trén dia clrng, mac du ta dé xuat rang ching khdéng Iwu trir trén cung dia cleng. Vi
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duy, khi cau Iénh UPDATE dwgc thye hién, nhirng trang cho nhirng dong trong cau lénh sé
duoc lwu trong vung dém dir liéu (bd nhé). Nhibng thay ddi, cap nhat sé duoc thé hién
trong vung dém di liéu, nhirng gia tri ci va moi sé dwoc lwu trir trong nhirng tap tin nhat
ky co s& div liu, d6i khi tirc thdi, ddi khi mét ving dém nhat ky day. Néu cau lénh
COMMIT dwoc thi hanh sau cau lénh UPDATE thi nhitng gia tri cii va méi sé dwoc cét
trong nhirng tap tin nhat ky ngay Iap tiee. X&r ly nay ciing duoc 1dp lai twong tw cho cau
lenh SQL khac truy xuat dén co s& dir lieu. Khi dleu kién dwoc cu thé théa man, nhw 1a
viéc dat dén nguwdng cla sw thay déi trong tham sé6 CHNGPGS_THRES thi nhirng trang
trong viing dém di liéu sé dwoc “chi tiét héa” hay ghi 1én thanh khong gian bang trén dia
cing. Tham s& CHNGPGS_THRES chi dinh ti I&é phan tram cGa vung dém div liéu véi
nhirng trang “dirty” d6 Ia nhirng trang chira nhirng thay déi.

V& khia canh hiéu nang, ta khdng cé cam giac thwc hién 2 1an ghi cho méi [énh COMMIT:
Mét 1a ghi dén nhat ky co s& dir liéu va mét ghi dén khéng gian bang trén dia cieng, dé 1a
ly do tai sao “sw chi tiét h6a” cia di¥ liéu dén khéng gian bang trén dia cing chi xay ra khi
tham s6 “chngpgs_thres” dat nguéng.

11.2 Cac kiéu nhat ky
C6 hai kiéu nhat ky:
Nhat ky so cap:

DPuoc clp phat s8n va sb nhat ky so cip sén sang dwoc xac dinh béi tham bién db cfg
LOGPRIMARY

Nhat ky th cap: i

Phan nhat ky thir cap nay dugc DB2 cap phat dong khi can. Sé nhat ky thir cap dwoc gan
gia tri b&i tham bién db cfg LOGSECOND. Viéc cap phat dong mot nhat ky sé gay ra sy
lang phi vi vay nhat ky thir cAp sé duwoc xda khi tat ca két ndi dén co s di liéu da bi ngét

11.3 Cac kidu ghi nhat ky
C6 hai kiéu ghi nhat ky: Ghi tuan tw quay vong (méc dinh) va ghi lwu tri

11.3.1 Ghi tuan tw quay vong
Hinh 11.2 m6 ta ludng x& ly khi ghi tudn tw quay vong

P1 P2 P3 —/ S1 /_..

Hinh 11.2 - Xt ly nhat ky so cap va thir cap

Trong hinh 11.2 ¢6 3 nhat ky so' cép, vi vay ching ta gan LOGPRIMARY béng 3. D& cho
don gian trong vi du nay chi cé 1 giao dich. Khi giao dich dwoc thwe hién khong gian st
dung bét dau ghi vao tap tin nhat ky P1 va tiép theo sau 1a P2. Néu c6 mét Iénh COMMIT
duwoc thwe hién va thong tin sau d6 dwoc xut dén khdng gian bang trén dia cirng, sau d6
P1 va P2 c6 thé dwoc ghi dé dir liéu khac vi thong tin ¢l khéng can thiét niva. Néu, mat
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khac, giao dich da st dung P1, P2, P3 va van can nhléu khong gian nhat ky hon nira boi
vi giao dich chwa duoc COMMIT thi mot nhat ky they cap duoc cap phat (S1 trén hinh vé)
mot cach tw dong. Néu giao dich van con tiép tuc, nhiéu nhat ky thir cip dwoc cap phat
cho dén khi sé nhat ky thir cdp dwoc clp phat dat nguéng téi da LOGSECOND. Néu van
chwa da, mot thong diép 16i chi ra diéu kién hét kha nang cap phat nhat ky va giao dich sé
dwoc quay lui (hdi x@).

11.3.2 Nhat ky lwu triv

Nhat ky lwu tri cling dwoc biét dén nhu’,lé ghi git lai, nhq’ng tap tin nhat ky khéng bi ghi
dé nhwng ching dwoc lwu tri triee tuyén hay ngoai tuyen. Nhirng nhat ky lwu trle tryec
tuyén dwoc lwu tri v&i nhivtng nhat ky déng can cho khoi phuc khi hé théng bi sw cé.

Nhirng nhat ky lwu trlr ngoai tuyén dwoc lwu trong bang ttr va co thé 1am viéc véi tha tuc
USEREXIT. Bé c6 thé ghi nhat ky lwu trir cAn gan tham sb db cfg LOGRETAIN 14 YES.

Cach ghi lwu trir thwong dwoc dung trong nhivng hé théng san phadm. Nhirng nhat ky
dwoc lwu tri cho phép khéi phuc co s& di liéu sém nhat c6 thé béi nhirng tap tin nhat ky
¢l nhét trong hau hét cac tinh hudng. V&i cach ghi lwu tri ngwei quan tri co s& di liéu co
thé khoi phuc nhirng I6i gay ra b&i con ngudi. Mét vi du cu thé 1a khi mot ngudi trong hé
thdng bat dau thwe hién mét giao tac khong dung kéo dai hang ngay, khi van dé duoc
phéat hién thi nguwdi quan tri co s& dir liéu sé& khoi phuc lai hé théng ci vao thoi diém
trwéc khi van dé dwoc xay ra. Tuy nhién, van con c6 mot sb thao tac bat budc phai lam
bang tay d& dam bao viéc khdi phuc dwoc chinh xac.

Céch ghi luw trir 1a can thiét d6i vai qua trinh khoi phuc lai va khéi phuc tryc tuyén.
Hinh 11.3 m6 ta ludng xtr ly ctia ghi lwu tri

[Manual or
Userexit

ALTIVE - Containz
information for
noen-cormmited
or non-externalized
tranzactionz

ONLINE —{RLHM

OFFLINE ARCHIMNE - Containz information
Archive moved from for committed and
ACTMNE log subdirectory. externalized tranzactions.
(May alzo be on other Stored in the ACTIVE
mediaj 2U g g

| log subdirsctory

Hinh 11.3 - Ghi lwu triv

11.4 Nhat ky co’ s& dir liéu tir Trung tam diéu khién
Ban c6 thé cAu hinh nhat ky co s& di liéu tiv trung tdm diéu khién bang cach nhan chudt
phai trén co s& di¥ liéu va chon “Configure Database Logging”
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Hinh 11.4 - Nhat ky co s& di¥ liéu tir Trung tam diéu khién

Hinh 11.5 thé hién man hinh thiét 1ap cAu hinh nhat ky co s& di liéu, tai day ta c6 thé
chon kiéu ghi nhat ky quay vong (circular) hodc ghi lwu triy

& o Configure Database Logging Wizard

1 Logging Type Choose your logging type.

2 Lopging Size Thiz wizard halps you corfigure databaco [ooding for tha datahace named bolow. The logging typa of your
detabase sfecis the backup and recovery options available to you, 35 shown below:. Task Cherd e

Click next to continue.

3. Logging Locstion

4. Enabling Sched...
5 Summary Oatshaze . TELWYAS - DHZ - SAMFLE
[atzbhase Siate : INCONSISTENT

Current Locging Type © CIRCULAR

@ Circular Locing ': IE
 Archive Lagging

COnline backups are possikle: (]
Table space backups are possible: &

Can recoer o any point in time; &

Autamatic loy file managemeant: v

Maxt b | Firish | Cancal

Hinh 11.5 - Ghi nhat ky co’ s& dir liéu theo hwéng dan tirvng bwéc

11.5 Cac tham sé cua nhat ky

C6 nhirng tham §6 DB CFG lién quan dén viéc tao ban ghi nhat ky. Bang 11.1 liét ké danh
sach cac tham s6 chinh.



Nhdp mén Hé quan tri co so dir liéu DB2 135

Tham sé M6 ta

Lwong bd nhé dwge str dung nhw mét bd dém cho cac ban ghi nhat

logbufsz ky truéc khi ghi chiing vao dia.

logfilsz Kich thwéc ctia méi nhat ky da cau hinh, c6 dung lwong 4KB
logprimary Sé ban nhat ky chinh véi kich thuwéc logfilsz sé dwoc tao
logsecond S6 tép nhat ky phu dwoc tao va st dung cho viéc khéi phuc néu

can thiét

logpath/newlogpath | Vitri cac nhat ky hoat dong hoac lwu trir twong lai dwoc dat.

Dé bao vé cac nhat ky trén duwéng dan chinh khéi sy ¢d héng dia
hay v6 tinh x6a, ban c6 thé chi dinh mét thiét 1ap déng nhét cho céc
nhat ky dwoc lwu gir trén mét dwéng dan phu (anh cta dwong dan
nhat ky chinh)

mirrologpath

loghead Tén tép nhat ky hoat ddng hién hanh

userexit Cho phép chuong trinh userexit sao chép nhat ky ngoai tuyén
softmax Gidi han sy méat mat cla viéc khdi phuc héng

logretain Cho phép ché dd ghi nhat ky lwu triy

Twong ty tuy chon OVERFLOW LOG PATH cia lénh
ROLLFORWARD; tuy nhién,thay vi chi dinh tuy chon OVERFLOW

overflowlogpath | | 5G PATH cho méi Iénh ROLLFORDWARD duoc dua ra, ban ¢
thé thiét Iap tham sb ciu hinh nay mét lan
Thiét Iap tranh viéc tran dTa phat sinh khi DB2 khong thé tao ra mot
blk log dsk ful tép nhat ky méi trong dwdng dan nhat ky dang hoat dong. Thay vi
s do, DB2 sé co gang tao ra tép nhat ky méi nam phuat dén Ighi noé
thanh céng. Khi khdng con tré ngai, SQL chi-doc c6 thé tiép tuc.
maxlog Phan tram sé nhat ky hoat dong téi da cach nhau qua giao dich
num_log_span Sé tép nhat ky hoat ddng cho mét UOW kich hoat

Bang 11.1- Cac tham sé nhat ky

11.6 Sao lwu co’ s& dir liéu

Lénh sao lwu di¥ liéu DB2 cho phép ban tao mét ban sao chép co so di¥ liéu luc Iénh
dwoc thue thi. Cu phap don gidn nhat ban c6 thé st dung dé chay 1énh nay la:

BACKUP DATABASE <dbname> [ TO <path> ]

Hau hét céc lénh va cong cu c6 thé duoc thuc hién trwc tuyén hay ngoai tuyén. Truc
tuyén nghia la dé& nguwoi stv dung khac c6 thé duwoc két ndi va thuc hién cac thao tac trén
co s& dir liéu trong khi ban thyc thi [énh cia minh. Ngoai tuyén & khédng nguei nao dwoc
két néi dén co sé dir liéu trong khi ban thwe hién thao tac. Bé cho phép mét thao tac truc
tuyén, thém tlr khéa ONLINE vao ct phép 1énh, néu khdng thi ngadm dinh ban sé lam viéc
trong ché d6 ngoai tuyén.

Vi du, néu muén sao lvu co s& dir lieu sample dén duwdng dan C:\BACKUPS ban cé thé
dwa ra Iénh nay ttr trinh don Iénh DB2 cua Window/Linux:
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db2 BACKUP DB sample TO C:\BACKUPS

Chu y rang thw muc C:\BACKUPS phai ton tai trwac khi thu thi Iénh. Cling chac chan la
khéng cé két ndi pao dén co s& di liéu khi bqn thwe thi Iénh trén, néu khong ban sé nhép
mot thdng bao 16i bdi mot sao lwu ngoai tuyen khong thé dwoc thuc hién khi cé cac két
noi.

Trong trwdng hop dé tim ra nhixng két ndi dén co s& di liéu, dwa ra Iénh DB2 nay tir trinh
don Window/Linux:

db2 list applications

Dé budc ngat tat ca két ndi dén co s& dir liéu, dua ra lénh tir trinh don [énh DB2 Window
hoac cla Linux:

db2 force application all

Ban c6 thé khong can chay 1énh cudi ciing trong mai trwdng san xuét voi nhiéu nguoi st
dung neu khong ban s& nhan nhirng cudc goi tr nhirng dong nghiép néng tinh day' Cing
lwu y réng lénh cudi cung chay theo cach thirc khéng ddng bo. Nghla la khi ban ¢6 gang
chay lénh sao lwu ngay sau dd, n6 cé thé khdng lam viéc. Doi vai gidy, va Iap lai 1énh sao
lwu néu ban da g&p 16i luc dau.

Sau khi thye thi thanh cong 1énh sao lwu, mét tép méi chiva anh co s& di¥ liéu sao Iwu
dwoc tao ra. Tén cla tép nay theo quy wéc dwoce chitrong hinh 11.6

Linux/UNIX/Windows

Minute
Alias Instance Year Day Sequence

DBALIAS.0.DB2INST.NODE0000.CATNDO000.2 I]UEU[E‘I 4131 25|B.l] 01

Type Mode Catalog Mode Month  Hour Second

Hinh 11.6 - Quy wéc dat tén anh sao lwu

Loai “0” c6 nghia d6 1a ban sao lwu day du. Loai “3” chang han, nghia & chi mét sao lwu
bang biéu tréng. Nut dwoc cb dinh véi NODEOOOO cho co s& di¥ liéu khéng phan tan, 1a
trwérng hop cho tat ca 4n ban DB2 trir 4n ban thwong mai DB2 Enterprise Edition véi tinh
nang DPF. Danh muc ciing dwoc ¢ dinh véi CAT0000. Tham khédo sach hwéng dan DB2
dé c6 chi tiét hon.

Khi ¢6 vai ban sao lwu duwoc ghi lai va lwu tri trén cung dwéng dan thi méce thoi diém ghi
lai & cudi tén tép dwoc st dung dé phan biét gitra cac anh sao lwu. Nhw ching ta sé thay
& phan tiép theo, 1&énh RESTORE c6 thé sir dung méc thdi diém nay dé phuc héi moét ban
sao da dinh.
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Bai tap nhanh #10 - Lap lich sao lwu

Muc dich:

Mé&c du DB2 c6 mot vai kha nang tw dong duy tri co s& di liéu, nhwng doi khi ban cling
mudn hiéu chinh chang khi c6 mét hoat dong cu thé dién ra. Trong phan bai tap nhanh
nay, ban sé hiéu chinh lich sao lwu cho co s& dir liéu EXPRESS.

Cac thu tuc :

1. Tw cay déi twong & Trung tdm diéu khién, ban chon All Database. Nhap chu6t
phai trén co s& dir lieu EXPRESS va chon biéu twong Backup. Cong cu tirng
bwéc Backup dwoc khéi ddng.

2. Trong muc Introduction s& tom tat trang thai hién tai clia co' s& dir liéu bao gom
thoi diém sao lwu cudi ciing va phwong thire truy cap. Bam Next dé chuyén téi
muc tiép theo cla céng cu Backup.

3. Trong muc Image, chon dich dén cla di¥ liéu sé dwoc sao lwu. Théng thuong,
ban nén chon mét 6 dia khac véi 6 dia dang lwu co s& div liéu hién hanh. Bay gio,
tao mét thw muc mai trong hé théng cé tén 1a C:ldb2backup, day sé la thw muc
chtva co s& di liéu sao lwu. Hay chon biéu twong File System trong danh sach tha
Media Type. Bdm nit Add, chon thw muc ban vira tao ra, rdi bAm OK. Sau d6 bdm
Next dé chuyén sang muc tiép theo.

4. Ban c6 thé m& muc Options and Performance tuy nhién ban nén dé ché do
mac dinh vi DB2 mac dinh cho phép sao Iwu & ché d6 téi wu nhat. Tiép theo ban
chon chon muc Schedule.

5. Trong muc Schedule, néu nhuw trinh 1ap lich chwa dwoc kich hoat thi ban hay
kich hoat chiing. Chon hé théng dé tao danh muc cac céng cu va thwe hién chang.
Chi ra mét gian dd cho danh muc cong cu va chon dé tao né trong co s& div liéu
EXPRESS hién hanh. Danh muc cong cu sé chira di¥ liéu bién doi vé tat ca cac
tac vu lap lich. BAm nat OK dé tiép tuc. BAm Next dé chuyén sang muc tiép theo
sau khi danh muc céng cu da dworc tao lap.

e Create New Tools Catalog - TEDWAS x|

Instance |IIIEI}. ﬂ

Tools Catalog schema |a.ncp|n.1l:==

Database options

" Create Toolz Catalog in a new databasze

&+ Create Toolz Catalog in an existing database

Datatase Eeress B
T Us=e an existing table space -

™ Force all apphications for instanca restar

¥ Actieate Tools Catalog

Ok I Cancal | Show Command | Halp |
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6. Trong muc Schedule, tao ra mét muc luc cho viéc thi hanh cac tac vu. Lap lich
sao lwu méi ngay vao luc 1 gié sang. BAm Next dé chuyén sang muc ké tiép.

— ﬂl
[ edeiin | Enabiing the DB2 scheduling function..

& Imags T skl the o badul g Snction of DD, yow need o conale & datshasn |& sl taik wsd schedule sfimation
3 Options Créateg This dilabasa slss pabie oiher Task Coster features. The Task Cecter pravades suppert for more
Pl cofppbee Ligh nchedeiing sl massgemai

& Prresmance

Srhesdn 1 R e wath g Sarvang 1agk ety
i Surmmary. 1% Cwatit thirs 05 @ tank i the Task Cantes

R Syshem [TEmwas =]

Scheaser Systom [TECwAT x| adenced.
Tuik mamy |Backep - 107004 171907 AM ED

T S jusk only

 Swew and pun taak now

i ﬁi:hdl.h Lk xmUuon
Dstals

i rmm, on 10704 o 11 1517 AR

Rustim auihonzains
Uper tecdwan
Paspioed [

oo | [y ] mah | Concel |

x

- Dicours
Start date October 4, 2004 =
Start time 07:0000 4
" Run once

* Repesting schadula

ey al
Ripatitson interal 7 [Days j
& S e o afer the | sk stats
Esch start time iz caleufated By
addingithe rEpettionfrequencito

thie previcts stan ime

A7 0 e o el en the sk comp|eles
Esch start fme s calculated by
adding the rapetiticn ffequenciite
the previcis enditine

I~ End data [October3, 2004 B
" Use saved cohedule | ;I
Preview

un evary 7 days st 100000 AR, staring on 105404,

ok | cancel |

7. Trong muc Summary, ban sé xem lai cac tac vu sé dwoc tao ra. Sau do bam
Finish dé tao ra tac vu.

8. Chay Trung tam tac vu (Task Center) dé xem hodc slra chira cac tac vu sao
Iwu vira méi tao ra.
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11.7 Khoi phuc co s& div liéu

Khoi phuc co s& di¥ liéu bao ham viéc khoi phuc co s& dir liéu tir cac ban ghi dw phong
va nhéat ky. Néu nhw ban chi khéi phuc co s& dir liéu tlr ban ghi dy phong thi sé tao ra cac
co s& di¥ liéu nhw da ton tai & thoi diem sao lwu.

Néu viéc lwu trlr ban ghi dwoc cho phép trwdc viéc sao Iwu, thi ban khéng chi khdi phuc
lai bang cach s dung anh sao Iwu, ma con tir cac tép nhat ky. O phén tiép theo ta sé&
thay cach khoi phuc di liéu cudn cho phep ban c6 thé khéi phuc tir cac ban ghi dw phong
va sau d6 ghép vao phan cubi cling clia cac tép nhat ky, hodc mot diém cu thé theo thoi
gian.

Chu y rang tir khoi phuc (recovery) dwoc dung nhiéu trong phan nay, nhung 1énh khoi
phuc lai la RESTORE.

11.7.1 Cac kiéu khoéi phuc dir liéu
Co6 ba loai khéi phuc di liéu:

* Khoi phuc dir liéu hong: )
Gia thiét rang ban dang lam viéc v&i co s& dir liéu DB2 trén may tinh thi dét ngdt mat
dién, chuyén gi sé xay ra v&i co s& di¥ liéu ctia ban?

Khi ban kh&i ddng lai may tinh va kh&i dong DB2, chwong trinh khéi phuc dir liéu
hdéng sé dwoc tw dong thwe thi. DB2 sé tw dong chay lénh RESTART DATABASE va
sé doc va phuc hdi cac giao dich khi trwéc & trang thai kich hoat. Sau khi hoan thanh,
ban sé& dwoc dadm bao rang, co s& di liéu ctia ban & trang thai phu hop nhét.

e Khoi phuc dir liéu phién ban (hoéc khoi phuc anh):
C6 nghia 13, ban sé phuc hbl co s& di¥ liéu cha ban tr anh mot ban sao. Do dé co s&
di liéu cta ban dwoc tra vé trang thai ngay trwdce khi n6 dugc sao lwu. Moi tac dong
lén co s& di liéu d6 sau thdi diém sao lwu déu bj mét.

e Khéi phuc dir liéu theo thei gian:
Kiéu khéi phuc di liéu nay vira cho phép ban khéi phuc co s& dir liéu tr mot ban sao,
vira khdi phuc dir liéu tai mét thoi diém xac dinh bang 1énh ROLLFORWARD. Khoi
phuc dir liéu kiéu nay lam gidm sy méat mat div liéu mét cach tdi da.

11.7.2 Khéi phuc co’ s& dir liéu

Dung 1énh RESTORE dé khoi phuc di liéu tr mot ban lwu. Dwéi day la cdu trac don gian
nhat cho cau lénh nay:

RESTORE DATABASE <tén ce s« de lie.u> [from <s.e.ng den>] [taken
at <thei-e¢i.m>]

Vi du: Néu ban cé mét tép sao lwu c6 tén nhw sau:

Minute

Alias Instance Year Day Sequence

|

SAMPLE.0.DB2INST.NODEOQOO.CATNO0OD.2 UUEU|31 41 |31 25|9.IJ 01

Type Mode  Catalog Mode Month Hour Second

Ban sé go l1énh nhuw sau:
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RESTORE DB sample FROM <eeeng den> TAKEN AT 2006314131259

11.8 Cac hoat dong khac véi BACKUP va RESTORE

Duwai day la danh sach mét vai diéu ban nén biét vé Iénh BACKUP va RESTORE. Chiing
t6i khuyén ban nén doc lai cubn hwéng dan vé DB2 dé c6 thém thang tin chi tiét.

Sao lwu co sé dir liéu & ché do 32 bit con khéi phuc dir liéu & ché do 64 bit.

Khéi phuc ca co s& di liéu dang ton tai.

Khéi phuc di liéu t&i mét 6 dia khac véi viing can khéi phuc.

Khéi phuc hodc sao Iwu dir lieu theo khong gian bang, thay vi lam véi toan bd co
s& div liéu.

Cho phép sao lwu nhitrng thay ddi (Delta) va sao lwu tang dan (incremental). Cach
sao lwu thay ddi chi sao Ilwu nhirng thay déi tiép theo, trong khi d6 cach sao luu
dan tang thi ghi nhan toan bd nhirng thay ddi va tich hgp ching vao méi anh sao
lwu.

Sao lwu céc ban “chup” di¥ liéu (flash copy) (ddi héi vé phan cing twong thich)
Khéi phuc bang da mat (néu tuy chon dwoc 1ap cho bang)

Sao Iwu & hé diéu hanh nay va khéi phuc & hé diéu hanh khac 1a khéng thé. Dung
db2look va db2move cho trwdng hop nay.
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Chwong 12 - Nhiém vu bao tri

Trong chuong nay chiing ta sé ban vé cac coéng viéc can thiét dé gitr cho CSDL cla ban
duy tri hoat dong dwoc tot. TAt cad moi thi trong DB2 déu tw dong thuc hién nhirng cong
viéc nay. Ban DB2 Express-C cling gibng nhw tat ca cac ban DB2 hién thoi déu chira
dung tat c& cac kha nang tw déng nay. Kha nang tw quan ly 1a mét lgi ich I&n 1am nhé gon
va lam vira phai sé lwgng nhan vién trong nhitng cong ty, khéng can thué toan thoi gian
ngwdi 1am quén tri may cha div lieu. Khac véi viéc 1am béng tay, néu mot nguwdi quan tri
duwoc thué, anh Ay hay co 4y sé c6 nhiéu thoi gian ranh réi dé thwe hién viéc nang cao
hoat dong lam gia tang gia tri cho cong ty.

Chuy: )
Dé biét thém thdng tin vé cac cong viéc bao tri, xem video tai:
http://www.channeldb2.com/video/video/show?id=807741:Vide0:4302

12.1 REORG, RUNSTATS, REBIND

Cé ba cong viéc duy tri chinh trong DB2, nhw hinh 12.1 m6 ta: REORG, RUNSTATS va
REBIND.

\

REORG RUNSTATS

REBIND

Hinh 12.1 — Cac cdng viéc duy tri: REORG, RUNSTATS, REBIND

Hinh 12.1 trinh bay nhirng céng viéc duy tri dwgc thwe hién theo mét chu trinh hinh tron.
Néu mét REORG dwoc thuc hién, né dwoc khuyén 14 nén chay mét RUNSTATS, theo sau
la mot REBIND. Sau mét thdi gian, cac bang trong mét co s& div liéu da dwoc thay dbi
theo céc 1énh nhw UPDATE, DELETE va INSERT. Tai thoi diém do, chu ky méi lai duwoc
bat dau véi REORG.

12.1.1 Lénh REORG
Qua thoi gian, ban thye hién cac tinh toan INSERT, UPDATE, DELETE trén co s& dir liéu
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cla ban, di¥ liéu cia ban bat dau bi phan doan, chia nhé ra thanh cac trang co s& dir liéu.
Lénh REORG sé tai ghép nhitng manh vun ciing nhw nhirng khoang trong lai va sé td
chire lai di¥ liéu dé 1am cho viéc truy van di liéu tré nén hiéu qua hon. Cac bang hay thay
déi sé co loi nhat khi dung REORG. Ban c6 thé lam chi muc REOBG nhw v&i cac bang,
va mot REORG c6 thé dwoc thye hién truc tuyén hay khong trwe tuyén.

Lénh REORG khéng trwc tuyén thwe hién nhanh hon va hiéu quéa hon, nhung khéng cho
phép truy nhap t&i bang, trong khi 1énh REORG truc tuyén cho phép truy nhap t&i bang,
nhung c6 thé 1am tiéu hao mét chit tai nguyén hé théng; day 1a nhirng cong viéc tét nhat
cho nhirng bang nha.

Cu phap:

REORG TABLE <tablename>
Vidu:

REORG TABLE employee

Lénh REORGCHK c6 thé dwoc dung trwédc mot REORG dé xac dinh bang hay chi sé can
dwoc stra.

12.1.2 Lénh RUNSTATS

Co ché t6i wu ctiia DB2 (Optimizer) 1a “khéi 6¢” clia DB2. N6 tim nhitng dwérng dan truy
nhap hiéu qua nhat dé dinh vi va truy van di liéu. Co ché téi wu 1a hé théng danh gia tri
thire, va st dung phan tich thdng ké cac dbi twong co s& di liéu dwoc lwu trong cac bang
danh muc cho hiéu suét khai thac co s& di liéu Ién nhat. Vi du, cac bang danh muc cé
cac phan tich théng ké vé c6 bao nhiéu cot hién dién trong mét bang, cé bao nhiéu hang
trong nd, cé bao nhiéu va nhirng kiéu gi ctia chi sb sén c6 véi mét bang, ...

Théng tin vé phan tich thong ké khong duoc cap nhat tw dong. Chinh vi thiét ké kiéu nay,
nén ban khéng muén DB2 cap nhat nhirng thong ké sau moi thao tac trén co s& dir liéu,
né sé phan tac dung v&i yéu cau vé hiéu nang cta hé théng. Thay vao dé, DB2 cung cép
lénh RUNSTATS dé cap nhat nhirng théng ké nay. N6 gitr cho cac théng ké co s& di liéu
luén cap nhat. Co ché téi wu ctia DB2 c6 thé tao ra nhirng thay déi gbc ré co ban trong
dudng dan truy nhap néu bang chi cé mét dong so véi bang cdé mét triéu dong. Khi nhirng
théng ké co s& dir liéu dwoc cap nhat, DB2 c6 thé chon mét phwong an truy nhap tét
hon. Tan suét clia cac théng ké tap hop nay sé xac dinh dwoc dir liéu trong bang thay déi
nhw thé nao.

Ca phép:
RUNSTATS ON TABLE <schema.tablename>
Vi du:

RUNSTATS ON TABLE myschema.employee

12.1.3 BIND/REBIND

Sau khi chay thanh cong lénh RUNSTATS, khong phai tat ca cac cau truy van sé dwoc
dung nhitng thong ké ma&i nhat. Nhirng so' do truy nhap SQL tinh dwoc xac dinh khi ban
dwa ra lénh BIND, vi céc théng ké dwoc dung tai thei diém d6 khéng gidng nhau nhw thei
diém hién tai. Hinh 12.2 s& gilp chang ta hiéu y twéng nay.
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librar
clle | Lt

embedded |_—1 (¢

C program

(sae) |~ bind e

(bnd) |

Access plans for
static SQL are
determined at

BIND time

Hinh 12.2 — Tién trinh két néi SQL tinh.

Trong hinh 12.2 mét chwong trinh nhing viét bang C (dwoc lwu tri nhw mot tép véi phan
m& rong la “sqc”) dwoc tién bién dich. Sau khi tién bién dich, hai tép dwoc sinh ra, mét tép
“.¢” chira ma C véi tt ca chi thich SQL, va mét tép “.bnd” chira tat ca cac cau lénh SQL.
Tép C voi phén mé& rong “.c” dwoc bién dich nhw thwong 1€ véi trinh bién dich C, tao mot
“thw vién” nhw trinh bay phia trén bén phai cta hinh. Tép “.bnd” giébng nhw vay, n6é dwoc
déng go6i Iwu trong co s& dir liéu. Béng gobi thi twong dwong véi bién dich cac clu lénh
SQL vé&i nhirng so dd truy nhap tdt nhat dwoc xac dinh trén cac thong ké da cé tai thoi
diém nay, va sau dé lwu ching thanh goi.

Bay gio, diéu gi sé xay ra néu moét triéu dong dwoc chén vao bén trong bang st dung
trong chwong trinh nhang trén? Sau khi chén, néu mét Iénh RUNSTATS duwoc thue thi,
nhirtng théng ké sé duoc cap nhat, tuy nhién goi sé khéng tw déng cap nhat dé tinh toan
lai dwdng dan co s& trén nhirng théng k& méi nhéat. Lénh db2rbind c6 thé dwoc dung dé
dong goi lai cac goi trén vai théng ké méi nhat.

Cu phép:
db2rbind database_alias -1 <logfile>
Vi du:
Dé dong goi lai tt ca cac goi cua co s& dir liéu sample va lwu né trong nhat ky tai tép
mylog.txt, thwe hién 1énh sau:

db2rbind sample -1 mylog.txt

12.1.4 Cac cong viéc duy tri tir Trung tam diéu khién
T Trung tdm diéu khién ban cé thé REORG va RUNSTATS. Hinh 12.3 trinh bay cach
thwe hién.
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Hinh 12.3 - REORG va RUNSTATS tir Trung tam diéu khién

Ban chon bang ma ban muén td chirc lai, nhdp phai chudt va chon

REORG) hay chay théng ké (cho RUNSTATS)

Hién thj thong s6 co s& dir liéu:
Khi ban chon mét co s& di liéu, ctra s6 co s& dir liéu hoat dong & phia dudi bén phai
cta Trung tam diéu khién sé cung cép théng tin vé co s& di liéu nhw 1a vé kich thuéc,
cta lan sau cung, du né cé dwoc bao tri tw dong hay khéng. Viéc hién thi nay cho phép
ban nhanh chéng xac dinh nhirng duy tri can thiét cho co s& dir liéu cta ban. Hinh 12.4

hién thi nhirng thong tin nay.
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14 of 14 tems displayed

],Az 3‘:? 4> /A h# ¥ | Default Vigw *| View

7 Database - SAMPLE

Aligs name SAMPLE
System TEDWMAS
Type Local

Actions:

1 swplication List
E:i Design Advisor
(3 actiity monitor
[E3 Guery

57 Create New Datahase

Statuz as of.  BFO511:30 AM <. Refresh

DEMState:  Started [T ston

Last Backup:  Hone &’j Backup Database

Size: 21 MB Manage Storage
Capacity: 37969 MB

1%
Heatth @ Monitor DE Health
Mairtenance:  Hot automated E{;’ Maintenance

1 Heslth Center Alerts - Click (1)

Hinh 12.4 — Hién thj thong sé co sé& dir liéu tir Trung tam diéu khién
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12.2 Cac lwa chon bao tri
C6 3 cach dé thyc hién viéc bao tri hé théng.

e Bao tri tha cong )
Ban thiyc hién hoat ddng bao tri nay mét cach thd céng khi cé nhu cau phat sinh.

e Tao ra mgt doan kich ban (script) dé thye hién viéc bao tri hé théng.
Ban c6 thé tao céc kich ban véi nhirng 1énh bao tri va lap lich hop ly cho né hoat
dong.

e Ty doéng bao tri )
DB2 tw dong giam sat cong viéc bao tri cho ban (bang Iéch REORG, RUNSTATS,
BACKUP)

Trong phan nay, chang ta tap trung chi yéu vao cach béo tri tw dong.

Hoat déng bao tri tw ddong bao gdm nhirng buéc sau day:

- Ngudi dung dinh nghia mot khe bao tri (khung thoi gian) tai thoi diém dé hé théng sé
thwe hién cong viéc béo tri ma khéng gay ra sw xao tron. Vi du, néu hé théng cé it
nhét cac hoat ddng vao ngay chi nhat, tlr 2h sang t&i 4h sang, thi khe thoi gian nay
sé hoat ddong nhuw 14 mot ctra sd bao tri.

- C6 2 loai clra sb bao tri chinh: mét 1a dé thuc hién trwc tuyén, con loai kia la dé thuc
hién ngoai tuyén.

- DB2 chi thyc hién bao tri mét cach tw déng khi can thiét va & dang trong thoi gian
hoat dong cla ctra s6 bao tri.

Tw giao dién diéu khién chinh, ban c6 thé mé “Configure Automated Maintenance Wizard”
nhw hinh minh hoa 12.5.

Cantrol Center 001 T
P8R E - @
Restart
Oftrjict \Viirw Connect
GEIrET 5

+3 Contral Cente
T ]

Ungisesce

ALEhoreies

Manage Uildies

2

» _' Design Acvisor
~ Cac  Configuration Advisor
~1 Trg  Confgure Parameters

Scb Configure Database Logging
! High Avaliatiity Disaster Recovery  »
c Backup 2 dema displayed oI ds 00O I Default View
Restore
B = e

enter (P telo X

hgg  Pol-forward 2
Use SO nodl=forwand Curreni view of tha Contrel Center: Advanced

Wi

¢ Show Explained Statements History  gatro
Expilain SO
Generate DOL
Manage Slorage
Applications
Activity Manitor
Spatal Extender b
Net Search Etender ]
Web Senvices v
Open Satete Adminisirabion Center

Hinh 12.5 — M& Configure Automated Maintenance Wizard

Hinh 12.6 s& hién ra ctra s6 “Céu hinh dé bao tri hé thdng mét cach tw dong theo hwéng
dan”.
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¥ g Configure Automatic Maintenance

|1 Intmduction | Configure automatic maintenance

2 Tupe The wizard helps you corfiqura sutomatic dstsbase maintanance for the named dstabase. Task oweniew
3. Timing

4 Motification Datahaze: TELWAS - DEZ - SAMPLE

5 Acthities Maintenance: Mot autamated

f. Summary How DEZ automatic maintenance works:

Configure Automatic Maintenance

- Dafine periods of low and no activity a8 mainianance wincows far
thiz database.

- Choose maintenance actisities for DEZ to handle automatically x
- Choose people o be notified § automatic maintenance is {&}
unsLecessful, {%}
DEZ ewaluates the need for maintenance aciivities

- Liging evaluation critena, DB2 will determing if mairtenance 15 l
recuirad.

- K maimenance is necessary it will be dong in the next availabls
MRirenance windouw,

Remember! Maintenance actmtizs do not accur &t scheduled
times. Maintenance will only occur when DBZ defermines that il is
requirad and & maintenance window is availakle.

Finish | Cancel

Hinh 12.6 — Cau hinh dé bao tri hé thong mét cach tw dong theo hwéng dan
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Bai tap nhanh #11 — C4u hinh viéc bao tri tw déng

Muc dich

Trong bai tap nhanh nay, véi vai thao tac don gian, ban sé céu hinh cho viéc ty dong bao
tri trén co s& dir liéu mau DB2.

Cac thu tuc

1. Tl cay dbi twong cta Trung tdm diéu khién, nhan chudt phai vao co sé& di
liéu SAMPLE va chon muc “Configure Automatic Maintenance”. N6 sé mé ra
ctra sO dé thwe hién viéc bao tri tw ddng theo hwéng dan.

2. Trang Introduction cta “hwéng dan” hién thi nhirng cai dat hién thdi cla
chirc nang tw déng béo tri. Néu ban tao ra co s& di liéu véi chirc ndng tw
dong bao tri, khi d6 n6 sé tw dong dwoc ciu hinh. Ban cé thé dung “hwéng
dan” nay dé cau hinh lai chiérc nang tw dong bao tri. BAm Next dé chuyén toi
trang tiép theo cta “huéng dan”.

3. Trang Type cla “hwéng dan” yéu, cég ban chon gitra v6 hiéu hoa tat ca cac
ty chon tw dong Iwu gitr va thay doi cau hinh cla viéc tw dong bao tri. Chon
mét chirc nang dé thay doéi cai dat hién tai cta tw dong Iwu gilr. Bam Next.

4. Trang Timing (th&i gian) cta “hwéng dan” sé yéu ciu ban chi rd cira sé bao
tri. CAu hinh cho ctra sb ngoai tuyén sé dwoc thye hién vao méi téi thir 7 va
chd nhat tir git)a dém t&i 6h sang nhw hinh bén dwéi. BAm nat Change bén
canh clra s bao tri ngoai tuyén va chon thdi gian nhw mong muédn. Sau khi
hoan thanh nhirng théng tin can thiét, bAm nat OK dé tré lai “hwéng dan”.
Thoat khdi clra s6 trc tuyén (bao tri trwc tuyén co thé mé bét ky lic nao).
BAm nuat Next.
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& . Change Maintenance Window Speificath x|

Specify when automatic maintenance can aoour
% During the spec fied fime.

™ Cnzide the spacified tima.

Sipeciy the stan time and the duration of the maintenance window, The
start tirne is specified using a 24-hour clock.
Blart fime nnnn 4

[uration i §| hours

Specify how often this maintenance window occurs, A salid mainlenance
wiridow riust meet the candiions specified an both the Deys of the Week
tab and tha Days of the Month tab.

Dayz of the waek IDags of the morih |

Al

& Oinly on selscted days
I Monday I™ Enday
I Tuesday F Saturday
™ Wadnasday F Bunday
[ Thursday

Hrisica

[: Crfling automatic maintenanca can oceur during the following windoe.
-

Tirre O0:00 - 06:00 16 houesg]
Daye of the weak Safurday, Sunday
Days af the monih ALL

Activities using this window Maone

Ok I Cancel i Help I

5. Dén trang Notification (cdnh bo) cla “hwéng dan”, ban co thé cai dat mot sy
twong tac trong tredng hgp co6 moét hoat dong tw dong bao tri bj 16i. Bay gi¢ bo
qua bwéc d6. Bam Next.

6. DPén trang Actives cta “hwéng dan”, ban cé thé chon l1a cé tw dong hoda cac
cdng viéc ca nhan hay khong ciing nhw 1a dwoc théng bao vé cac hoat déng cu
thé khac.Trong vi du nay, phai chac réng tat ca cac hop kiém “Automate” déu
duwoc chon va cac hop kiém “Notify” déu khéng dwoc chon. Bam Next.

7. Truwéc khi thue hién trang ké tiép cta “hwéng dan”, ban nén cu hinh vj tri lwu
du phong cda co sé& di¥ liéu. Ly twdng nhét la ban nén lwu trir & mot & dia vat
ly khac trong trwdng hop dia bi 16i. Tl trang Activies, chon chirc nang “Backup
database”, sau d6 bAm nut “Configure Settings”.

8. Trén trang Backup Criteria cGa clra s6 “Configure Settings”, chon chic ndng
“Balance Database Recoverability with Performance”. Trén trang Backup
Location, chon vi tri lwu dw phong va badm nat “Change”. Chi ra mét vi tri khac
dé thwe hién lwu dw phong (phai bdo dam la dd dung lwgng tréng trong 6 dia
do). Trén trang Backup Mode, bao dam 1a “Offline Backup” da dwoc chon. BAm
OK dé dong trang Backup Criteria. BAm nit Next.

9. Trang Summary (t6m tat) cla “huwong dan” chira mot bang tom tat cla nhirng
Iwva chon ma ban da chon. Bam nut Finish dé chap nhan va thi hanh nhirng
thay déi do.
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Chwong 13 — Truy cap dong thi va khoa

Chu’o’ng nay tap trung thao luan lam thé nao dé cho phép nhiéu nguwoi dung truy cap vao

ung mét di¥ liéu gidng nhau tai cung mot thoi diém ma khéng 1am anh hwéng l&n nhau,
va gilr cho qua trinh hoat déng cua ho phu hgp. Ching ta sé thao luan vé khai niém cla
céc giao dich, truy cap dong thdi va khéa.

Chay; ‘ ‘
bé biét thém thdng tin vé truy cap dong thoi va khda, xem video tai:
http://www.channeldb2.com/video/video/show?id=807741:Vide0:4302

13.1 Cac giao dich

Mét giao dich hay mét don vi cdng viéc gdbm c6 mét hay nhiéu dong 1énh SQL ma khi thuc
hién can phai dwoc coi la mét don vi riéng 1&. Cé nghia Ia néu mét trong nhirng dong lénh
trong giao dich théat bai thi toan bd giao dich that bai, va bat ky dong 1énh nao dwoc thi
hanh dén diém théat bai thi sé dwoc quay lui (hdi xt), dwa di liéu vé gia tri, trang thai
trwdc d6. Mot giao dich két thic véi dong lénh COMMIT, né ciing c6 nghia la bao hiéu bét
dau mét giao dich mai. Hinh 13.1 cung cép cho chiing ta vi du cia mét giao dich

Savings Checking

Transfer $100 from Savings to Checking:

- Debit $100 from Savings account
- Credit $100 to Checking account

Hinh 13.1 — Mét vi du vé giao dich

Trong hinh 13.1, vi du ban mudn chuyén 100 dé la tw tai khoan tiét kiém (savings) cla
ban sang tai khoan séc (checking). Viéc d6 doi héi phai thwec hién céng viéc nay:
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Trir 100 d6 la & tai khodn tiét kiém
Coéng 100 d6 la vao tai khoan séc

Néu day cac viéc trén khong dwoc xem xét nhw 1a mét don vi cong viéc - mot giao dich,
hinh dung dieu gi sé xay ra neu c6 10i (xay ra) sau khi trir tien & tai khoan tiét kiém, nhung
khéng céng dworc tien vao tai khoan séc. Ban sé mat 100 dé la!

13.2 Truy cap déng thoi

Truy cép déng thoi y néi rang nhiéu nguoi c6 thé lam viéc & ciing mét thoi diém trén ciing
mot co s& dir liéu. DB2 duoc thiét ké nhw la mét co sc’y‘dﬂ’ liéu nhieu nguwoi dung. \/iég
truy cap di¥ liéu phai dwoc k{at hcyp chinh xac va ro rét bang viéc st dung mét co ché deé
bao dam tinh toan ven va chac chan ctia di liéu. Xem vi du 13.2

ID Name Age
5 John 23
A 29 Mary 22
35 Ann 55

Hinh 13.2 - M6t vi du cua truy cap déng thei va sw can thiét cho viéc diéu khién truy
cap dong th&i

Trong hinh 13.2, ¢4 4 (rng dung, App A, App B, App C va App D dang cb géng truy céap
dén cung mét dong (dong 2) trong bang div liéu. Khong c6 diéu khién truy cap dong thoi,
tAt c& (rng dung c6 thé thwc hién cac thao tac ddi véi dong di liéu nay. Gia dinh rang tat
ca (rng dung dang cap nhat c6t Age cho dong 2 vé&i gia tri khac nhau, ng dung thiwc hién
cap nhat sau cung sé la "ngwdi chién thang" trong trwéng hop nay. Hién nhién trong vi du
nay mot diéu khién truy cap ddng thdi ndo dé dwoc doi hdi dé ddm bao chac chan cho két
qué. Diéu khién truy cap dong thoi nay dwa vao viéc st dung khoa ban ghi.

Khai niém khoa va truy cap dong thdi cé lién quan chat ché véi nhau. Khoa dung dé tam
th&i ngén nhirng ’ng dung thao tac trén ching cho dén khi mét thao tac két thic. Néu
chiing ta ¢ nhiéu khéa hon trong mét hé thdng thi viéc truy cap dong thai sé it di. N6i mot
cach khac, néu ching ta c6 it khda hon trong hé théng thi sé& cé nhiéu truy cap déng thoi
hon.

Nhirng khoa nay sé t dong xuét hién dé hd tro mot thao tac va sé dwoc gidi phong khi
thao tac két thuc (khi st dung 1énh COMMIT hodc ROLLBACK). Céc khoa c6 thé dat trén
céac bang hoac cac dong. Cé hai loai khda co ban:

- Khéa chia sé (khéa S) - dwoc st dung khi (rng dung mudn doc va ngan can cap nhat
tr nhirng dong khéac

- Khéa danh riéng (khdéa X) — dwoc s dung khi mét rng dung cap nhat, thém hay x6a
mot dong

Bay gi& ching ta dé y dén hinh 13.3, n6 c6 vé giébng nhw hinh 13.2 nhuwng bay gid n xuét
hién thém mét khéa
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ID Name Age
3 Peter 33
5 John 23
22 Mary 22
3 Ann 55

Hinh 13.3 — Mét vi du cuta truy cap déng thi, va sy can thiét caa khoa

Trong vi du hinh 13.3, néu App B truy cap dong thir 2 dau tién, va thuc hién viéc
UPDATE, App B gilr mét khoa danh riéng (khoa X) trén dong do. Khi App A, App Cva
App D ¢b .gang truy cap vao dong 2, chung sé khong thé UPDATE dong nay béi vi khéa
X. Viéc kiém tra nay gilp bdo dam tinh toan ven va chéc chan cda di liéu.

13.3 Cac van dé khi khong kiém tra truy cap dong thi
Khi khéng c6 diéu khién truy cap déng théi, ching ta cé thé gap nhirng van dé dwdi day

Mét dir liéu cap nhat
Doc v&i khéng cam két
Poc khong lap lai

Doc thtra

13.3.1 Mét div liéu cap nhat

Mét di liéu cap nhat la moét van dé twong tw nhw gidi thich truwdc trong muc nay, khi tng
dung thwc hién cap nhat sau cung sé la “ngw&i chién thang”.

Reservations

Flight Seat P_Name
512 7Cc
512 7B —

Update Reservations
Set P-name =
‘Instruct’
Where Flight = 512
and Seat="'7C’

and P_name is NULL

| 612 | 7C [Instruct]..—

?

Hinh 13.4 — Mat div liéu cap nhat

A A Update Reservations

Set P-name =
'Manager

Where Flight = 512

and Seat ='7C’

and P_Name is NULL

“~ 512 | 7C |Manager ..
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Trong hinh 13.4 ¢6 hai trng dung cb gang cap nhat trén cung mot dong. Bén trai la App1,
va bén phai la App2. Va chudi viéc sau do la:

App1 cap nhat mot dong
App2 cap nhat dong twong tw
App1 hoan tat

App2 hoan tét

PN~

D liéu cap nhat cia App1 sé bi mat khi App2 cap nhat lai nd, do d6 xay ra viéc “Mat div
ligu”

13.3.2 Poc v&i khéng cam két
M6t hanh dong doc khong cam két hodc “doc c6 y xau” dé cap dén viéc mét trng dung doc
nhirng thoéng tin ma khéng dwoc cam két, va tat nhién viéc nay thi khéng dwgc diung dan.

Reservations

Flight Seat P_Name
512 IC
512 7B —_—
@ Update Reservations Select seat

Set P-name ='Instruct From Reservations
Where Flight = 512 Where P-name is MULL
and Seat="'7C"’
and P_Name i |s NULL

| ic Instruct

@ Roll back @ Incorrect results set
Hinh 13.5 - Doc vé&i khong cam két

Hinh 13.5 kéo theo nhirng sy viéc nay:

1. App1 cap nhat mét dong
2. App2 doc gia tri m¢i cua dong do
3. App1 cudn lai nhirng thay ddi trén dong doé

App2 thi dang doc voi dir liéu khong duwgc cam két, va ké tlr d6 di liéu khéng hop 1& va
duwoc goi la “doc v&i khéng cam ket”

13.3.3 Poc khong lap lai
Boc khong 13p lai ngu ¥ rang ban khong dat dwoc két qua giéng nhau sau khi thyc hign
viéc doc giong nhau véi nhirng thao tac giong nhau.
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FLIGHT SEAT NAME |DESTINATION ORIGIN
b12 B s DENVER DALLAS
g14 BA R SAN JOSE | DENVER
134 1c —_— HONOLULU| SAN JOSE

Hinh 13.6 — Doc khong lap lai

Trong hinh 13.6, dwéng nhw néu ban cb gang ghi mét chuyén bay t Dallas dén
Honolulu. M6t day cac sy viéc la:

1. App1 mé& mét bang (dwoc hiéu nhw bang két qua) hién hanh nhw ban thay trong hinh

13.6

2. App2 x6a mot dong trong bang (vi dy, dong véi destination “San Jose”)
3. App2 hoan tat nhirng thay dbi
4. App1 dong va mé lai bang

Trong trwong hop nay, tir luc App1 khdng duoc cung cé,p di liéu twong tw dang doc lap
lai, né khéng thé sao chép lai bang di liéu, d6 chinh la van de dwoc goi la “doc khong lap

|ai”

13.3.4 Poc thira

Van dé doc khong co thuc gibng nhw van @& doc khong 13p lai, nhuwng khac nhau la &
nhirng 16 trinh ké tiép, ban c6 thé thu dwoc nhirng dong vira thém vao ma dung ra thi

chung (dong) it hon.

Hinh 13.7 cung cap cho ching ta vi du cGa van dé nay

Reservations

Flight Seat P_MName
512 7B
512 1A P Read
@Select seat @ Update Reservations

From Reservations

Where P-name is NULL

and Seat='TA'
and P_MName = 'P Read'

| 612] 1B | ——

Set P-name = "NULL'
Where Flight = 512

(@) Repeat 1 now 7C is
now available

Hinh 13.7 - Doc thira
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Hinh 13.7 trinh bay chubi sw kién:

App1 mé& mot bang

App2 thém maot dong vao co sé& dir liéu & noi ma né cé da tiéu chuan cla bang
App2 hoan tt nhirng thay ddi

App1 déng va lai tiép tuc mé bang

s~

Trong treong hop nay, App1 sé‘kh()ng thay di¥ liéu twong tw nhw dang doc I3p lai, n6 sé
lay dwoc nhieu dong hon. Van dé nay dwoc goi la doc thira

13.4 Cac murc ¢c0 lap

Ban c6 thé nghi cac mq’c ¢6 lap nhw la noi gilr cac chinh sach khéa, dwa vao sy Iwva chon
murc ¢6 lap, ban cé thé c6 nhirng tac dong khac nhau cho co s& dir liéu khdéa mot rng
dung

DB2 cung cap nhirng mirc d6 bdo vé khac nhau dé c6 lap di liéu:

Doc v&i khéng cam két (UR)
On dinh con tré (CS)

Doc 4n dinh (RS)

Boc Iap lai (RR)

13.4.1 Doc vé&i khong cam két

Boc v&i khong cam két cling dwoc hiéu nhw doc ¢ y xau. D6 1a mirc do co Iap thap nhét,
va cung cap mere do truy cap ddng théi cao nhat. Khong c6 su khoa dong nao ton tai trén
nhirng thao tac doc, néu cac trng dung khac khéng xam nhap de,xoa hodc stra mét bang,
va thao tac cap nhéat gilr nhiém vu nhw la néu chang ta dung cap dd c6 lap 6n dinh con
tré.

Nhirng van dé van ton tai véi cp do cé lap nay:
e Doc v&i khédng cam két
e Doc khong lap lai
e Doc thira

Nhirng van dé dwoc ngan ngiva véi cap do co 1ap nay la:
e Mat dir liéu khi cap nhat

13.4.2 On dinh con tré

On dinh con tré 1a cap do c6 lap mac dinh. N6 cung cdp mét me do khoa tbi thiéu. Vé co
ban, véi mirc cb 1ap nay thi dong “hién hanh” ctia con tré (cursor) bi khéa. Néu dé la dong
chi doc, thi khéa sé duoc gitr cho dén khi mét dong méi dwoc nap hoac don vi lam viéc
duoc két thic. Néu dong dwoc cap nhat, chiéc khoa sé dwoc git cho dén khi don vi lam
viéc dwoc két thuc

Nhirng van dé van tén tai véi mie do co lap nay:
e Doc khong lap lai
e Doc thira

Nhirng van dé duoc ngan ngtra voi mire do co lap nay
e Mat di liéu cap nhat
e Doc khéng cam két
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13.4.3 Poc 6n dinh

Voi doc 6n dinh, tat ca cac dong ma tng dung lam viéc trong mét pham vi déu bi khoa.
Cho m6t con trd, n6 khéa tat ca cac dong du tiéu,chuén trong tép hop két qua. Vi du néu
ban c6 mét bang chira 10.000 dong va cau truy van tra ve 10 dong, sau do chi co 10 dong
dé bi khéa. Co ché doc on dinh st dung mét mire d6 khoda vira phai.

Van dé van ton tai véi mirc do co 1ap nay:
e Poc thira

Nhirng van dé dwoc han ché véi mire d6 o 1ap nay la:
e MAét di liéu cap nhat

e Doc v&i khdng cam két

e Doc khong lap lai

13.4.4 Poc lap lai

Co ché doc I3p lai la mirc d6 co 1ap cao nhat. N6 cung cép cép do khoa cao nhét, va truy
cap dong thoi téi thiéu nhat. Khéa duoc git trén tat ca cac dong, xt ly viéc xay dung mot
tap hop két qua. Tte 1a nhivng dong khong can thiét trong tap hcrp két qua cudi cung c6
thé bi khoa. Khong mét chwong trinh nao khac co6 thé cap nhat, xo6a, hoac thém mé&i mot
dong ma c6 thé anh hwéng dén tap hop két qua cho dén khi mét don vi cong viéc dwoc
hoan tat. Co ché doc Iap lai bdo dam rang nhirng cau truy van tuo’ng tw nhau dwoc dwa
ra b&i mét irng dung trong moét don vi lam viéc sé nhan duoc két qua giébng nhau tai méi
thoi diém.

Van dé van con ton tai véi mic d6 co 1ap nay:
e khbéng co

Nhirng van dé dwoc ngén ngira véi mire do co lap nay:
e Mét dir liéu khi cap nhat

e DPoc khéng cam két

e Doc khong lap lai

e Doc thira

13.4.5 So sanh cac mtrc do co lap dir liéu

Hinh 13.8 so sanh sy khac nhau ma cac mirc dé c6 1ap mang lai. Trong hinh, ching ta
nhin thay m&c do co lap “doc khong cam két” khéng khoa gi ca. Mirc d6 co lap dn dinh
con trd git» mot cai khoéa dong 1 khi n6 dang lay dong doé vé, nhung sé giai phong nd sém
rdi no6 lay dong 2 vé,... Béi véi mirc d6 ¢ lap doc 6n dinh hodc doc I&p lai, bat cir dong
nao lay vé sé bi khoa, va khéa sé khéng dwoc gidi phong cho dén khi két thic mét giao
tac (khi hoan tat)
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~ =
ID NAME QTY
1 DISP 10 5 <
2 2
2 KEYB 3 . : I,!I,- No Row ki.l
3 MOUSE 15 ‘ll. For |
4 CABLE 18 4 4 HEE:::&E-"IF/
5 CPU 1 ¥ .
6§ SOUND 4 i T
COMMIT POINT

Application Bound——» RS ar RR Cs

[ |

W-or X-ROW LOCKS ALWAYS HELD UNTIL COMMIT ‘

Hinh 13.8 — So sanh cac mirc d6 c6 lap

13.4.6 bat mirc co lap

Nhirng mirc c6 lap c6 thé dwoc chi rd tai nhiéu mic :
e Phién lam viéc trong rng dung
e Kétndi
e (Caulénh

Nhirng méc cb 18p binh thwéng dwoc xac dinh tai phién hodc tai mirc ng dung. Néu
khéng chi rd dwoc mire ¢b 1ap trong tng dung cha cac ban, né mac dinh téi con tré én
dinh. Chang han, bang 13.1 cho thdy nhitng m&c cd lap kha di cho mét chwong trinh
.NET hay JDBC va lam sao khi dat nhirng thudc tinh nay phai phu hop véi mét mirc cbd
lap cua DB2:

DB2 .NET JDEC
Uncommitted Read |ReadUncommitted TRANSACTION_READ_UNCOMMITTED
(UR)

Cursor Stability (CS) [ReadCommitted TRANSACTION_READ_COMMITTED

Read Stability (RS)

RepeatableRead

TRANSACTION_REPEATABLE_READ

Repeatable Read

Serializable

TRANSACTION_SERIALIZABLE

(RR)

Table 13.1 — Sw so sanh cuta thuat ngir dat mdrc c6 lap

Murc cé 1ap dwoc phat biéu cé thé dung véi ménh d& WITH {muc ¢6 lap}. Chang han nhu:

SELECT .. WITH {UR | CS | RS | RR}

M6t trng dung can xac dinh “so' bd” sb hang trong mét bang. Hiéu suét rat la quan trong.
Con tré dwoc yéu cau mirc ¢d 1ap 6n dinh véi ngoai 1é cia mét cau 1énh SQL:
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SELECT COUNT (*) FROM tabl WITH UR

Vé&i SQL nhing, cac mue thiét 1ap dwoc dét tai thei diém dong goi, con véi SQL ddng cac
murc dwgc dat & théi gian chay.

Viéc chon str dung murc ¢6 lap nao phu thudc vao rng dung cta cac ban. N{éu trng dung
cua cac ban khong yéu cau c6 nhirng gia tri nhw & vi dy, chon c6 lap UR. Néeu ¢ng dung
cua cac ban yéu cau dieu khién rat chat trén div liéu lam viéc v&i né, chon cb 1ap RR.

13.5 Khéa leo thang

Mbi khoa do DB2 tao ra sé& s dung lwgng bé nhd' nao do. Khi b téi wu cho rang né tot
hon 1a d& mot khéa trén toan bd bang, thay vi khéa nhiéu hang, sv leo thang khoa xuét
hién.

Hinh 13.9 minh hoa cho diéu nay:

fable

multiple
r0|r'\||'
locks ‘ q

| ]

; loc|

ESCETAIOT |
iable

table
lock

Hinh 13.9 — Khéa leo thang
C6 hai tham sb céu hinh co s& di liéu chinh lién quan dén khéa leo thang:

e LOCKIST - S6 lwgng cua bd nhé (trong trang 4k) dy trir d& quan ly nhivng khéa
cho moi (rng dung dwoc ndi. Sy méc dinh 1a nd&m muwoi lan trang 4K (200K) trén
Windows.

e MAXLOCKS - Phan tram cuc dai ctia toan bd danh sach khéa cho mét trng dung.
Mac dinh la 22%.

B&i vay, néu nhieng gia tri ngam dinh dwoc st dung, khoa leo thang xuét hién khi mét
&ng dung don yéu cau hon 44K trong téng bd nhé khéa (200K * 22% = 44K). Néu sy
leo thang khéa xuét hién thuweng xuyén véi sy thiét 1ap nay, tang gia tri cia LOCKIST
va MAXLOCKS. Khéa leo thang khéng tét cho hiéu nang nhwng lai giam sy xung dot.
Tép nhat ky trang thai ctia DB2 c6 thé dwoc dung dé xac dinh liéu cé phai su leo
thang khoa dang xuét hién. (db2diag.log, thwdng tép nay nadm trong thw muc:
C:\Program Files\IBM\SQLLIB\DB2)



158 Nhdp méon Hé quan tri co so dir liéu DB2

13.6 Kiém soat khoa

Ban c6 thé theo ddi nhirng sw st dung khéa bang anh chup nhanh khéa &ng dung DB2.
Dé bat nhirng anh chup nhanh cho khéa, ta dung lénh:

UPDATE MONITOR SWICTHES USING LOCK ON

Sau khi dwoc cho phép, thong tin theo doi sé duoc tap hop. Pé thu dwoc mot bao céo
cua khoa vao mét thoi gian nhat dinh, dung 1énh sau:

GET SNAPSHOT FOR LOCKS FOR APPLICATION AGENTID <handle>

Hinh 13.10: Anh chup nhanh két qua ctia mét vi du st dung (rng dung khoa

Application Lock Snapshot

Snapshot timestamp = 11-85- 2882 88:@9:83.672536
fpplication handle =%
dpplication ID = *LOCAL .DBZ. BeB9C5658343
Sequence number = BaEl
Application name = dblbp. exe
duthorization ID = MDMIWISTRATOR
dpplication status = U Waiting
Status chanpe time = Mot Collected
fpplication code page = 1252

Locks held =4
Total wait time (ms) = B

List OFf Locks

Lock Name = EnoB 58 BETHBEA BE1 DD BEDEDH52
Lock Attributes = BocBBB BRERE

felease Flaps = gl BE BREGE

Lock Count = 255

Hold Count =

Lock Object Mame = 98383

Object Type E

Tablespace Hame = TEST4K

Table Schema = ADMIMISTRATOR

Table Mame = T2

Mode =X

Hinh 13.10 — Anh chup nhanh khéa cuda cac (rhg dung

13.7 Cho khéa

Khi hai hogc nhiéu cac (*ng dung can thc hién mét phép toan trén ciing mét déi twong,
mot trong s d6 co thé phai doi dé nhan duoc khoa. Theo mac dinh mét tng dung sé ,do’i
v0 han. Thoi gian cho dgi mot tng dung cua mot khoa duwoc kiém soat b&i tham sb ciu
hinh co s& dir liéu. Gia tri ngam dinh cGa tham s6 nay la -1 (dgi vo han).

Thanh ghi CURENT LOCK TIMEOUT céan dugc dung dé dat thdi gian che khéa cho mot
két ndi da cho. Theo mac dinh, thanh ghi nay dwgc dat gia tri cia LOCKTIMEOUT. St
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dung SET LOCK TIMEOUT dé thay ddi gia tri cta nd. Mét khi gia tri cta thanh ghi da
dwoc dat cho mot két ndi, nd sé ton tai qua moi giao dich.
Vi du:

SET LOCK TIMEOUT=WAIT n

13.8 Van dé khoa phu thudc va phat hién

Mot sw bé tac (deadlock) xuat hién khi hai hogc nhiéu cac trng dung dwoc ndi téi cling co
s& di¥ liéu. Sy cho doi chwa bao gi¢ dwoc giai quyet bdi vi moi tng dung dang gite mot
tai nguyén ma n6 phuc vu cho nhirng nhu cau khac nhau. Trong thi€t ké ¢ng dung, nhirng
bé tac ludn la mét van dé chiém nhieu thoi gian.

Hinh 13.11: Minh hoa mét tinh huéng bé tac.

MILK
[ USER B |
@
within a UNIT OF WORK (UOW) INSERT CEREAL AND MWILK into BOWL

Hinh 13.11 - Kich ban sw bé tac

Trong hinh 13.10, ngwdi A gilr dwoc bot nho khd va gid sir sé khong cho phép ngudi
khac dung cho dén khi ong ta c6 stra. Mat khac, nguoi B gite dugc sira, va sé khong cho
phép ngwoi khac cho dén khi 6ng ta c6 bot nho khd. Béi vay, ching ta c6 mét tinh hudng
bé tac.

Dé md phdng mét tinh hudng bé tac & DB2, theo nhirng buéc sau day:

1. M& hai ctra sd soan thdo lénh ctia DB2 (chdng t6i sé goi la "CLP1" va "CLP2" twong
(rng). Chang dai dién cho hai trng dung khac nhau két ndi t¢i co s& dir liéu.

2. T CLP1 thyc hién cac Iénh sau:
db2 connect to sample
db2 +c update employee set firstnme = ‘Mary’ where empno =
*000050”
DAu tién, ching ta dang két ndi t¢i co s& dir liéu cé tén SAMPLE, va sau do thuc hién
mot 1énh c@p nhat hang trén bang employee lam voi "empno 50000". Lwa chon "
trong cau lénh chi ra rang, chung t6i khong mubn clra s6 lénh cta DB2 tyw dong cam
két lénh nay. Ching ta dang cb y lam diéu nay sao cho chiing ta git dwoc khéa.

3. Tt CLP2 thyc hién nhirng l1€nh sau:

db2 connect to sample
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db2 +c update employee set firstnme = ‘Tom’ where empno =
0000307

O clra s6 ctia CLP2, né dai dién cho (rng dung thir hai, ching ta ciing ndi vao co sé
di¥ liéu SAMPLE, nhwng lai cap nhat mét hang khac & bang employee.

Lénh twr CLP1:
db2 +c select firstnme from employee where empno = ‘000030’

Sau khi nhan Enter thwc hién cau 1énh SELECT & trén, cau lénh SELECT nay cé vé
sé treo. N6 that sw & khdng phai la treo, ma 1a doi khda cua hang nay tra vé do CLP2
da gir trong bwéc 3. Tai diém nay, néu CLOCKTIMEOUT da dugc dé lai voi gia tri
ngam dinh cGa né 1a -1, &ng dung CLP1 doi mai mai.

Lénh ttr CLP2:

db2 +c select firstnme from employee where empno = ‘000050’

Bang viéc danh lénh SELECT & trén, bay gio chling ta dang tao ra mét sw bé tac.
Phat bieu SELECT nay cling c6 veé treo, thic ra nd dang dgi khoa CLP1 dang gilr tra
ve.

Trong kich ban bé tac trén, DB2 sé kiém tra tham s cau hinh co sé& div liéu DLCHKTIME.
Tham sé nay sé& dat khoang thoi gian kiém tra cho nhitng sy bé tc. Chang han, gia tri
cta tham sb nay dwoc dat t&i 10 giay, DB2 sé& sir dung moét giai thuat bén trong dé xac
dinh giao dich nao can phai quay lui (hdi x&r), va mét giao dich nao sé duoc tiép tuc.

Néu ban dang gép nhiéu tinh huéng bé tac, ban can phai tai kiém tra nhirng giao dich hién
hiru xem xem c6 thé t6 chirc lai dwoec khong.

13.9 Truy cap déng th&i va thyc tién khoa tét nhiat
Sau day la mét s meo nhd dé truy cap déng thei va thue tién khéa tét nhét:

1.

Gilr nhirng giao dich cang ngén cang tét. Diéu nay cé thé dat duwoc bang cach phat
hanh thwdng xuyén nhirng Iénh COMMIT (tham chi cho nhirng giao dich chi doc) khi
(rng dung cua ban cho phép.

Chi ghi nhat ky théng tin giao dich khi c6 yéu cau.

Téay di liéu d& st dung nhanh chéng:

ALTER TABLE ACTIVATE NOT LOGGED INITIALLY WITH EMPTY TABLE

Thuc hién nhirng thay dbi dir liéu theo 16/nhém. Chang han

DELETE FROM (
SELECT *FROM tedwas.tl WHERE cl = .. FETCH FIRST s3000 ROWS
ONLY)

5. S dung nhi*ng d&c tinh twong tranh cGa nhirng cdng cu chuyén ddi div liéu trong
DB2.

6. Dat tham sé & mirc LOCKTIMEOUT cho co sé& di¥ liéu (khoang gitra 30-120 giay).
Ban drng nén cho gida tri ngdm dinh cla n6 1a -1. Ban c¢6 thé ciing st dung khéa
gi¢i han thoi gian (timeout) trén trén tivng phién lam viéc.

7. Khéng khéi phuc nhiéu di¥ liéu hon can thiét. Chang han, s&r dung ménh dé
FETCH FIRST n ROWS ONLY trong cau lénh SELECT.
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PHAN 3: HOC DB2 - PHAT TRIEN I'NG DUNG

Trong phan nay, ching ta sé thao luan vé cac déi twong cla co s& dir liéu ndm & tang
dwdi ctia rng dung nhw thu tuc lwu (stored procedure), ham do ngwi dung dinh nghia va
bay sy kién (trigger). Rang ban cé thé hoc dwoc cach 1ap trinh st dung DB2 nhuw mot may
cha dir liéu bang nhiéu ngdn ngl» khac nhau bang céach khao sat cac wng dung mau di
kem trong thw muc SQLLIB\samples khi ching ta cai dat may cht DB2. Hinh dwéi day la
mot sd chuong trinh mau viét bang Java, si dung DB2 trén nén Windows.

Hle Edit Wiew Faveries Toos  Help a‘
0 Bad: - ¥ seach 2 Folders -
Address |5 C: \Program Fies TBMSOLLIE \samplez javajdhe Vi Go
Folders = Mame - Size. Type Dotz Modfied ™~
& £ Ib A | &]Appithtml 3K HTML Document 5/15/2004 10:01 PM
® ) licenss A Ayt java 8KB Javalarguape Sou...  B/15/2004 10:01PM
[Eh LoGEING @ CreateEmplayee. java 14K8 Javelanguage Sou.., 5152004 10:01PM
& map @ Cota.class 2K8 CLASSFie 342005 10:22 AM
= MsC (= b class 4KE CLASSFe 5/4/2005 10:22AM
® I meg @ Chauth.java 7KB lavalarguage Sou...  B15/2004 10:01FM
[ Readme '-;1] ChCenn, java JKE Jovolanguage Sou...  Bf15/2004 10:01PM
& 5 samples \-_\ﬂ Chinfa java 4KE  lavelargusge Sou...  B/15/2004 10:01PM
® [ MET _ @Dbrd(:on.ja':a 8KB  lavalanguage Sou...  Bf15/2004 10:01FM
[ autolozder \I-:\E Chiletive, java 4KD  Jave Larguage Sou...  Bf15/2004 10:01PM
() BARVerdor \-_\ﬂ ChReHole.java 20KE Javzlarguage Sou...  B/15/2004 10:01PM
= A Chseq.java 14KE Javalanguage Sou...  Bf15/2004 10:01PM
Cid w¥ Chus= java 6KS Javalarguage Sou.,,  Bf15/2004 10:01FM
i MD‘anU.jaue 4KB Jlavalarguage Sou.., 6/13f20055:17 PM
(=) cobal \-;\l] Ctlob.java 18K  Javs Languape Sou...  4/24f2005 115 PM
[ eobal_mf A ctudr ava KB JavaLanguage sou...  Bf15/2004 1:01PM
Cioop '-:\E GeneratePayrol. java 10KB Javalanguage Sou... B/15/2004 10:01FM
® & dvZsamol '@ Tiinfo_java SKE Javslarguage Sou...  B/15/2004 10:01FM
& (7 Aneml b |-';°'| JdbcExcenton.dass 2KB CLASSFie 5/4/2005 10:22 &M W
£ » 4 | R

Mét sé chwong trinh Java mau di kém DB2.
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Chwong 14 — Cac tha tuc SQL PL

Trong chwong nay ching ta sé thdo luan vé “tha tuc lwu” (stored procedure). Thi tuc lwu
la moét déi twong ng dung co s& di liéu, co thé dong goéi cac cau lénh SQL va céac
nghiép vu. Luu trlr hop |i mét phan (¢ng dung trong co s& di¥ liéu cho phép cai tién hiéu
suét thye hién nhw gidm kha ndng ket dwong truyén mang. Hon nira, cac tha tuc cho
phép lwu trik tap trung tai moét noi nao d6 dé cac wng dung khac ciing ¢c6 thé s dung
duoec.

Thi tuc Iwu trong DB2 c6 thé viét bang SQL PL, C/C++, Java, Cobol, cac ngén nglr duoc
ho trg CLR (Common Language Runtime) va OLE. Trong chwong nay, ching ta sé tap
trung vao SQL PL vi tinh phd bién va don gidn cda né.

Hinh 14.1 m6 ta cach hoat déng cua tha tuc lwu.

Client Application Server

Hinh 14.1 - Giam ket dwéng truyén mang bang tha tuc.

O g6c trén bén trai cla hinh, ta thdy maot vai cau 1énh SQL dwoc thuc thi 1an lwot hét cai
nay dén cai kia. M&i cau SQL dwoc gl tv may khach dén may chd, va may cha tra két
qua vé lai cho may khach. Néu nhiéu cau SQL duwoc thuc thi theo kiéu do thi lwong di
liéu truyén trén mang sé tang 1én. Tuy nhién, & goc dwéi phai, ta thay tha tuc lwu “myproc”
dwgc lwu trén may chu chira nhirng cau SQL twong tw & trén; va sau do6 tai may khach
(bén phia trai), Iénh CALL dwoc dung dé goi thye hién thd tuc. Cach th hai goi thyc hién
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mét th tuc hiéu qua hon vi chi c6 mét Iénh goi dwoc truyén trén mang va mét két qua tra
vé cho may khach.

Tha tuc Iwu ciing rat hivu ich trong muc dich bdo mat co sé& di liéu vi ngudi st dung sé
duoc phan cap cac quyén dé thuc thi hodc chi dwoc xem céac tha tuc; diéu doé gitp cho hé
théng dwoc che chan va khéng cho ngudi dung lay théng tin néu ho khéng c6 quyén. Kha
nang nay la hoan toan kha thi vi ngudi dung khéng dodi héi nhirng quyén twdng minh trén
cac bang hodc khung nhin (view) trong thi tuc ma ho thwe thi; ho chi can dwoc cép di
quyén dé thwe hién cac thu tuc do.

Chu y',: )
Dé biét thém thdng tin vé tha tuc SQL PL, xem video tai:
http://www.channeldb2.com/video/video/show?id=807741:Vide0:4343

14.1 IBM Data Studio

IBM Data Studio la mét giai phap giup ban phat trién va quan ly cac ng dung co sé& dir
liéu thdng qua ca chu ky song cua dir liéu. Cac tinh nang co6 thé thwe hién véi Data Studio
gom:

- Tao, bién dbi va bd cac dbi twong ctia DB2 (v&i cac phan tich)

- Khai thac va stra chira di¥ liéu quan hé va XML

- Tao cac I1énh SQL va XQuery tryc quan

- Tdi wu céc cau truy van bang Visual Explain

- Phat trién, tim 16i va trién khai cac tha tuc SQL va Java

- Phét trién cac ham nguwoi dung dinh nghia

- Phat trién cac &ng dung SQLJ

- Phat trién cac wng dung truy van va ham con (subroutine) cho pureXML
- Thuc hién cac cong viéc di chuyén di liéu

- Cong tac va chia sé dy an trong nhém

- Xay dwng SOAP va REST Web Service nhanh chéng

- Phat hién quan hé gitra déi twong co s& dir liéu véi mé hinh div liéu vat ly
- Trirc quan sy phan tan di liéu trén cac bang

IBM Data Studio la cong cu dwoc xay dwng trén nén tang Eclipse, né la hinh anh riéng ré
(n6 khéng phai 1a mét phan trong goi cai dat DB2), nhwng cling hoan toan mien phi. Co
thé tai n6 vé tr muc “Download” trén dia chi trang http://ibm.com/db2/express.

Hinh 14.2 Giao dién cua IBM Data Studio
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3 Data - NEW_SALARY - IBM Data Studio 1o x|
File Edit Navigate Search Project Data Run Scipt Window Help
- - (R0 == e [ e [ s e R 5| e
‘5. Data Project Explorer 53 = O |[$0new_saLary &2 = ml |, = (m|
Bi& ¥ CREATE PROCEDURE CSMMGR.NEW_SALARY (IN p empno CHAR(6) | Am;uaglinessmt
= available.
=-1d MyFmJect(SAMPLEl:thc:th:fﬂumlhnst:E;I OUT p empName VARCHAR
r'j 56L Scripts LANGUAGE SQL
E‘ () stored Procedures
H gﬂ CSMMGR.NEW _SALARY —— SQL Stored Procedure used to update the salary of an er
) MYPROCEDURE
B[ User-Defined Functions Fd: EEGEN :
(3 Web Services DECLARE v_firstName VARCHER(12):
E‘D ML DECLARE v_lastName VARCHAR (15);
[ wspL
D XML Documents UPDATE employee S5SET salary = salary * 1.05
| [ XML Schema WHERE empno = p empno;
) 8T I—
SELECT lastname, firstnme INTC v_lastName, v_firstName
FRCM employee
| B WHERE empno = p_empno; —
' Iy =
E%lﬂ—ﬂﬁP‘E SET p empName = v lastName 11 '. ' IlvfifstName: i
B [:‘g Connections = < - 2
1. CAMPUSDB [DB2 Alis] Gonfiguration [ Source |
'?‘"g rm P —— Properties | Tasks | Problems | Error Log | Model Report | Big Data Output 52 . Bookmarl | =
i UM
- Buffer Pools Status Action ject Name =] =5
#-00 Groups Messages | parameters | Results | Profiing Data |
“D Partition Groups =
"D Remote Servers |
[ Roles
“D Schemas
[ Table Spaces
-] Users b
4 | _>|_I H

J :" 1 =<Disconnected Connection:> MYDB

Hinh 14.2 — IBM Data Studio

14.1.2 Tao mét thu tuc Iwu trong Data Studio

Dé tao mét thd tuc bang Java hay SQL PL, hay lam theo c4c bwdc sau. Lwu ¥ rang khong
thé tao dwoc cac thi tuc duoc viét bang cac ngdn ngir khac trong Data Studio.

Bwéc 1: Tao mét dw an Data Sudio (project)
T menu Data Studio, chon File -> New -> Project va chon Data Development Project.

Xem hinh 14.3 dwéi day.

165
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13 New Project x|
Select a wizard
Create a Data Development Project

p—

Wizards:

| type filter text

chot T:[:l Data Development Project
[E? General

&-E2 cvs

- Data

e T:[__J Data Development Project
-[== Edipse Modeling Framework
(= EJB

[ EMFT JET Transformations
(= 12EE

- Java

[~ Plug-in Development

[ Web

-~ Examples

(7) = Back | Mext > I Finish Cancel

Hinh 14.3 — Phat trién dw an

Twng buwdc lam theo hwdng dan dé nhap tén dy an, chon co s& dir liéu ban muébn st
dung va xac dinh ré thw muc JDK (cai nao mac dinh thwong la dang).

Bwéc 2: Tao mét thi tuc )
Sau khi tao xong dw an, phia bén phai cua cira sb (data perspective) sé& xuat hién dw an
m&i vira tao. Trong hinh 14.4 ban sé thay dy an méi tao “myProject”.
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3 Data - IBM Data Studio

Eile Edit Mavigate Search Project Data Run  Window Help

=

167

=101 ]

£ | [ pata

= =

[ i = -2 |+ ]E-]@|;

= ml |, = (m|

=E
ﬂj DB2onCampus?2 (SAMPLE3:jdbc:db2: /flocalhos:
[EREBE v Project (SAMPLE L:jdb )5t 5001
- sQL saipts

("] Stored Procedures

[ User-Defined Functions
-3 Web Services
[0

< | i
{34 Database Explorer 53 = m
B

An outiine is not
available.

[:i Connections

Properties ‘ Tasks| problems ‘ Error Log | Model Report fﬁg’, Data Output 25 Eoolm\arks| = =

Status Action Object Name el
Messages |Parameter5 I Rasultsl Profiing Data I

H

J 0 117 1items selected

Hinh 14.4 — Dv an “myProject”

Hinh 14.4 Cho thay cac thuw muc khac nhau trong dy an ctia ban. Khi mudn tao mét tha
tuc, ban nhan chudt phai vao thw muc tha tuc va chon New -> Stored Procedure. Hoan
thanh céc théng tin dwoc yéu cau trong tirng budc tao méi mét thd tuc nhw: tha tuc d6 két
hop véi dw an nao, tén va ngdn ngi» dé viét tha tuc (Iwu y rang chi c6 SQL PL va Java
dwoc hd tro trong Data Studio) va cac cau 1énh SQL dung trong thi tuc. Mac dinh, Data
Studio sé& cung cap cho ban cau lénh SQL m&u vi du. Téi day ban cé thé nhan Finish va
tha tuc sé dwoc tao ra va trong d6 c6 str dung doan ma mau va cac cau lénh SQL trong vi
du dwoc cung cap & trén. Xem hinh 14.5
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£3 Data - MYPROCEDURE - IBM Data Studio ;l

File Edit Mavigate Search Project Data Run Sgipt Window Help
|t [ S ] it

T Data Project Explorer 32 = [mi m

HiE 7
ﬂj DB2onCampus?2 (SAMPLE3:jdbc:db2:/flocalhos: N A PESULTESETS L

_lol x|
(= - £ | [ pata
= 0|3z 2\ T O
CREATE PROCEDURE MYPROCEDURE ( ) ;I An outline is not

avai

= ﬂ] MyProject (SAMPLE 1:jdbc:db2: /localhost: 500(

H DSQLScnpts —— 5QL S5tored Procedure

E| (") Stored Procedures

54 CSMMGR.NEW_SALARY P1: BEGIN
I}?ﬂ MYPROCEDURE —-- Declare cursor
) User-Defined Functions DECLARE cursorl CURSOR
.3 Web Services SELECT PROCSCHEMA,
[0
CPEN cursorl;
END P1

1 | i

{34 Database Explorer 53 = m
SR [T

<

-— Cursor left open for client application

WITH RETURN FOR
PROCNRME FRCM SYSCAT.PROCEDURES;

s

Configuration | Source

[:i Connections

Properties ‘ Tasks| P'mbiems‘ Error Log

Status Action Object Name

|Mnde< Report fﬁg; Data Output 25 Booln'narks| = =

- =2
Messages | parameters | Results | Profiing Data |

B

H

J :" SAMPLE1 (SAMPLE: jdbc:db2://l...romServerOnGetMessage=true;) Writable

Smart Insert

1:1

Hinh 14.5 — Mét tha tuc mau

Trong hinh, 14.5, doan ma mau cho thd tuc “MYPROCEDURE” dwoc phat sinh. Ban cé
thé thay thé doan ma d6 bang doan ma riéng cua ban. Dé don gian chang ta sé dung céc
doan ma mau trén dé tiép tuc khao sat quyén sach nay.

Bwéc 3: Bién dich (trién khai) mét tha tuc
Khi mét tha tuc da dworc tao, ban bién dich va

trién khai bang cach nhap phai vao né trong

khung bén trai va chon “Deploy”. Hinh 14.6 minh hoa cho buéc nay.

3 Data - MYPROCEDURE - TBM Data Studio il =] 3
File Edit Navigate Search Project Data Run Scaipt Window Help
[ wie la-l2#21E-]@ |5 -c-0 -0 5 | et
#0 MYPROCEDURE 23 Sl B o s Sl
=l B CREATE PROCEDURE MYPROCEDURE [ ) ~| ||an outineis not
— available.
(1) DBZonCampus2 (SAMPLES:jdbc:db2:/locahos TEREMIG Sl aeEs .
- 1] MyProject (SAMPLE 1:jdbe:db2: flocalhost: 500(
| SOL Saripts -— 5QL Stored Procedure
{7 Stored Procedures
i -8 CsMMGR.NEW_SALARY PiE EECIN
H CEDURE -- Declare cursor
£ User Defined Furecc 1] Open DECLARE cursorl CURSOR WITH RETURN FOR
.3 web Services SELECT PROCSCHEMA, PROCNAME FROM SYSCAT.PROCEDURES;
L0 XML m! ~ ) B o
1=/ Copy —— Cursor left open for client application
e GPEN curserl;
P1
¥ Delete
&3 Export...
|ojE—] F Debug,..
mDaBbaseF_xplorer & : {3 Run _lLI
= <;:=>‘ . _ﬁMSetﬁngs... | »
i jon | Source
(4 Connections {3 Run Profiing...
Validate Tasls||>rob|ems|Error Log‘Modei Report fﬁ;,z Data Output £:3 Boohnaﬂs‘ = (=
Team L7 Action dbject Name _|<::' _IC:>
»
En e Messages | parameters | Resuits | Profiing Dat |
Replace With r _I
(0] Add to Web Service...
[ 24 Litems selected |

Hinh 14.6 — Trién khai mét tha tuc
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Bwéc 4: Thye thi mét thi tuc . i ]
Khi mét thu tuc da dworc bién dich, ban c6 thé thyc thi né bang cach nhap phai chudt vao
né va chon “Run”. Két qua sé xuat hién trong khung “Results” & goc duwdi phai

Dé thyc thi mot tha tuc bang dong Iénh, ban c6 thé s dung cau lénh
CALL <procedure name>

14.2 M6t sé khai niém vé tha tuc SQL PL:
Nhirng tha tuc lwu v&i ngdn nglr tha tuc rat dé tao va hoc. Trong DB2 tha tuc cé hiéu suét
tot nhat. Tha tuc lwu SQL PL (hay néi tat Ia “Tha tuc SQL”) la tiéu diém clda chwong nay.

14.2.1 CAu tric cua thu tuc
Cu phap cua tha tuc

CREATE PROCEDURE proc_name [ ({tham sb tuy chon})]
[thudc tinh tuy chon cta thu tuc] <cdu lénh>

Trong dé <cau 1&nh> la mét cau lénh hodc mét tap cac cau Iénh dwgc nhém bdi cau
tric BEGIN [ATOMIC] ... [END]

14.2.2 Nhirng thudc tinh tuy chon cua thu tuc
Sau day la 1 vai thudc tinh tuy chon cla tha tuc:

e LANGUAGE SQL
Thudc tinh nay chi ra ngén ngl ma tha tuc sé s dung. LANGUAGE SQL Ia gid tri
mac dinh. V&i nhirng ngdn nglr khac nhw JAVA hay C thi ta st dung twong trng
thudc tinh LANGUAGE JAVA hay LANGUAGE C

e RESULT SETS <n>
Thudc tinh nay can thiét néu tha tuc cdia ban sé tra vé tap hop két qua n

¢ SPECIFIC my_unique_name

DAy la tén duy nhéat dwoc gan cho tha tuc. Mot tha tuc c6 thé duoc nap dé, nghia
la, nhiéu tha tuc lwu trir ¢ thé c6 cuing mot tén, nhung véi s6 lwgng tham s6 khac
nhau. Bang céch st dung tir khéa SPECIFIC ban c6 thé gan moét tén duy nhat véi
nhirng thd tuc nay, va diéu nay tao ra sy dé& dang cho viéc quan Ii cac tha tuc lwu
trie. Vi du, dé& x6a mét tha tuc st dung tir khéa SPECIFIC ban cé thé dung cau
lénh: DROP SPECIFIC PROCEDURE. Néu tir khéa SPECIFIC khéng dwoc st
dung thi v&i cau 1énh x6a tha tuc lwu trik nhw trén, dé DB2 biét dwoc tha tuc nao
can dwoc x6a (vi ¢ rat nhleu tha tuc c6 tén gibng nhau dwoc ghi d&) thi ban phai
chi ra danh séach tham sé di kém cla thi tuc do6.

14.2.3 Cac loai tham s6
C6 3 loai tham sé trong tha tuc lwu trir SQL PL:

e IN- Tham sb vao
e OUT-Thamsbra
e INOUT- Tham sé vira vao vara

Vi du:

CREATE PROCEDURE proc (IN pl INT, OUT p2 INT, INOUT p3 INT)
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Khi goi tha tuc, tht ca cac tham sb can phai dwoc dwa vao trong cau lénh CALL. Vi du, dé
goi tha tuc trén ban phai goi nhw sau:

CALL proc (10, 2, 4)
D4u cham hai (?) dwoc dung cho cac tham sb tra vé clia cau lénh CALL.
Day 1a mét vi du khac cuia thd tuc lwu ma ban cé thé thiv:

CREATE PROCEDURE P2 ( IN v_pl INT,
INOUT v_p2 INT,
OUT  v_p3 INT)

LANGUAGE SQL

SPECIFIC myP2

BEGIN
—-— my second SQL procedure
SET v_p2 = v_p2 + v_pl;
SET v_p3 = v_pl;

END

D& goi thi tuc nay tr dong lénh, ta dung cau lénh:
CALL P2 (3,4,7?)

14.2.4 Chu thich trong tha tuc SQL PL
C6 hai cach dé chu thich trong tha tuc SQL PL:

e S& dung 2 d4u gach ngang (--), vi du:
-— Pay 1la 1 chd thich theo kiéu SQL

e St dung dinh dang nhw ngdn ngi 1ap trinh C, vi du:
/* Pay la 1 chu thich dang C */

14.2.5 Cau Iénh ghép

Mot cau lénh ghép trong thu tuc la mét cau Iénh trong d6 chira rat nhiéu 1énh thd tuc va
cac cau lénh SQL dwoc bao béi tir khoa BEGIN va END. Khi tr khéa ATOMIC duwoc st
dung theo sau tlr khéa BEGIN, cau Iénh ghép dwoc xem nhw |a mét don vi, nghia 13, tat
cé cac chi thi hay cau Iénh trong cau lénh ghép phai hoan thanh dé cau lénh ghép dwoc
hoan thanh. Néu cé moét cau lénh that bai, tt ca sé& dwoc trd vé trang thai ban dau (hoi
xt). Hinh 14.7 cho ta 1 minh hoa vé cau lénh ghép.

i BEGIN [ATO'\-‘”C] j Optionally atomic

<declare statements= Beciarations
=declare cursors=

Statement =declare handlers=

Compound

<lagic = j Logic -
Can contain other
compound stmis

= |[END

Hinh 14.7 — Cau lénh ghép
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14.2.6 Khai bao bién
Dé khai bao bién, st dung cau Iénh DECLARE nhw sau:

DECLARE var_name <data type> [DEFAULT value];
Day la mét vai vi duy:

DECLARE templ SMALLINT DEFAULT O0;

DECLARE temp2 INTEGER DEFAULT 10;

DECLARE temp3 DECIMAL(10,2) DEFAULT 100.10;
DECLARE temp4 REAL DEFAULT 10.1;

DECLARE temp5 DOUBLE DEFAULT 10000.1001;
DECLARE temp6 BIGINT DEFAULT 10000;

DECLARE temp?7 CHAR(10) DEFAULT 'yes';
DECLARE temp8 VARCHAR(10) DEFAULT 'hello';
DECLARE temp9 DATE DEFAULT '1998-12-25"';
DECLARE templO TIME DEFAULT '1l:50 PM';
DECLARE templl TIMESTAMP DEFAULT '2001-01-05-12.00.00"';
DECLARE templ2 CLOB(2G);

DECLARE templ3 BLOB (2G);

14.2.7 Cau lénh gan
Dé gan moét gia tri cho mét bién, st dung cau 1énh SET. Vi du:

SET total = 100;

Cau lénh trén ciing twong dwong v&i cau Iénh:

VALUES (100) INTO total;

Ngoai ra, bat ki bién nao ciing c6 thé dwoc gan vai gia tri NULL
SET total = NULL

Mét biéu thire diéu kién sé duwoc thiét 1ap néu cd nhiéu hon mét dong thi chi ldy dong dau
tién trong bang

SET total = (select sum(cl) from T1);
SET first_val = (select cl from Tl fetch first 1 row only)

Ban ciing c6 thé gan bién véi cac thudc tinh ngoai ctia co sé& dir liéu
SET sch = CURRENT_SCHEMA;

14.3 Cac con tré (cursor)

M6t con trd la mét tap hop chira két qua cda cau Iénh SELECT. CU phap dé khai bao, m&,
chuyén gia tri (fetch) va déng con trd nhw sau:

DECLARE <tén con tro> CURSOR [WITH RETURN <dich tra Vé>]
<cdu l1lénh SELECT>;

OPEN <tén con tro>;

FETCH < tén con trd > INTO <cac bién>;

CLOSE < tén con tro>;
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Khi mét con tré dwoc khai bdo, ménh d& WITH RETURN c6 thé duwoc str dung véi nhivng
gia tri sau:

o CLIENT: Két qua sé& duoc tra vé cho (rng dung may khach
e CALLER: Két qua sé duoc trd vé cho may khach hodc tha tuc Iwu da goi né.

Day la mét vi du cla thu tuc st dung con tré:

CREATE PROCEDURE set ()

DYNAMIC RESULT SETS 1

LANGUAGE SQL

BEGIN

DECLARE cur CURSOR WITH RETURN TO CLIENT
FOR SELECT name, dept, job
FROM staff
WHERE salary > 20000;

OPEN cur;

END

14.4 Piéu khién luéng
Nhuw trong rat nhiéu ngon ngr khac, SQL PL ¢6 rat nhiéu cau Iénh c6 thé duoc ding dé
diéu khién ludng thwe hién mure 16-gic. Dwdi day 1a mét vai cau lénh dwoc hé tro:

CASE (chon ra mét nhanh thyc thi (tim kiém don gian))
IF

FOR (thwc thi méi dong trong bang)

WHILE

ITERATE (budc phéithywe hién vong Iap tiép theo. Gidng lénh CONTINUE trong C)
LEAVE (r&i khdi mot khéi hay vong Iap)

LOOP (lap vb han dinh)

REPEAT

GOTO

RETURN

CALL (goithu tuc)

14.5 Goi thua tuc

Nhirng doan ma sau day sé chi ra cach goi mét tha tuc bang cac ngén ngi 1ap trinh khac
nhau.

Vi du goi mét thu tuc tir 'ng dung CLI/ODBC

SQLCHAR *stmt = (SQLCHAR *)

“CALL MEDIAN_RESULT _SET( 2?2 )” ;
SQLDOUBLE sal = 20000.0; /*Chi ra parameter marker trong stmt */
SQLINTEGER salind = 0; /*Chi dinh gid tri (variable) cho sal */

sglrc = SQLPrepare (hstmt, stmt, SQL_NTS);

sgqlrc = SQLBindParameter (hstmt, 1, SQL_PARAM_OUTPUT,
SQL_C_DOUBLE, SQL_DOUBLE, 0, 0, &sal, 0, &salind);

SQLExecute (hstmt) ;

if (salind == SQL_NULL_DATA)
printf (“Median Salary = NULL\n”);
else

printf (“Median Salary = %.2f\n\n”, sal);
/* Lay tap két qua diu tién */
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sglrc = StmtResultPrint (hstmt);
if (sglrc == SQL_SUCCESS) {
/* C6 1 két qua khac */
sglrc = SQLMoreResult (hstmt) ;
}

Xem chi tiét & tép vi du clia DB2: sql1lib/samples/sqlproc/rsultset.c

Vi du goi mét tha tuc tir ('ng dung VB.NET
Try
‘' Tao mdét DB2 Command dé& chay thu tuc
Dim procName As String = “TRUNC_DEMO”
Dim cmd As DB2Command = conn.CreateCommand ()
Dim parm As DB2Parameter

cmd.CommandType = CommandType.StoredProcedure
cmd.CommandText = procName

‘ Pang ky cdc tham sb didu ra cho DB2Command

parm = cmd.Parameters.Add (“v_lastname”, DB2Type.VarChar)
parm.Direction = ParameterDirection.Output

parm = cmd.Parameter.Add(“v_msg”, DB2Type.VarChar)
parm.Direction = ParameterDirection.Output

‘Y Goi lai thu tuc
Dim reader As DB2DataReader = cmd.ExecuteReader

Catch myException As DB2Exception
DB2ExceptionHandler (myException)
Catch
UnhandledExceptionHandler ()
End Try

Vi du goi mét tha tuc tir (’'ng dung Java
try
{
// Két nbéi CSDL miu
String url = “Jjdbc:db2:sample”;
con = DriverManager.getConnection (url);

CallableStatement cs = con.prepareCall (“CALL trunc_demo (?,
?2)");

// P&ng ky tham sb didu ra
callStmt.registerOutParameter (1, Types.VARCHAR);
callStmt.registerOutParameter (2, Types.VARCHAR);

cs.execute () ;
con.close () ;
}
catch (Exception e)
{

/* xit 1y ngoai 1& & day */
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14.6 L6i va xtv ly diéu kién

Trong DB2, céc tir knoa SQLCODE va SQLSTATE duoc dung dé xac dinh sy thanh cong
hay that bai trong viéc thwe thi mét cau 1énh SQL. Nhikng tir khéa nay can dwoc khai bao
twdng minh trong phan ngoai cung cuda tha tuc nhw sau:

DECLARE SQLSTATE CHAR[5];
DECLARE SQLCODE INT;

DB2 sé thiét lap gia tri mot cach tw dong cho nhirng tr khoa trén sau mdi thao tac trén
SQL (SQL operation). Boi véi SQLCODE, gia trj dwgrc thiét 1ap nhw sau:

= 0, thanh céng

> 0, thanh cong nhwng cé canh bao

< 0, khéng thanh céng

=100, khéng tim thay di¥ liéu (vi du nhw: cau I1énh FETCH khong tra vé di liéu)

Déi v&i SQLSTATE, céc gia tri clia né nhw sau:
e  Thanh cong: SQLSTATE ‘00000’
e Khong thdy: SQLSTATE ‘02000’
e  Canh bdo: SQLSTATE ‘01XXXX’
e  Trwong hop dac biét: cac gia tri khac

SQLCODE la mét déc ta cho co s& dir liéu, chi tiét hon ca SQLSTATE. SQLSTATE la
ch}uén trong cac hé quan tri cho co s& di liéu nhwng téng quat hon. Nhiéu SQLCODE ¢
thé trung v&i SQLSTATE. SQLCODE va SQLSTATE sé dwoc néi rd hon & Phu luc A, Xt
ly sw cb.

Mot didu kién cé thé duwoc tao ra bang bat ki cau lénh SQL nao va sé trung v&i mot
SQLSTATE. Vi du, mot diéu kién cu thé nhw SQLSTATE ‘01004’ dwoc tao ra khi cé mot
gia tri dwoc lam tron sbé trong qua trinh thi hanh cau 1énh SQL. Thay vi dung SQLSTATE
‘01004’ dé kiém tra diéu kién nay, mot tén goi c6 thé dwoc gan. Trong vi du cu thé nay,
tén “trunc” c6 thé dwoc gan cho diéu kién SQLSTATE ‘01004’ nhu sau.

DECLARE trunc CONDITION FOR SQLSTATE ‘01004’
CA4c diéu kién khac da dwoc dinh nghia truwéc:

e  SQLWARNING
e SQLEXCEPTION
e NOT FOUND

X ly diéu kién ‘ ,
Dé x&r ly mot diéu kién, ban c6 thé tao ra mét trinh x& ly diéu kién, va phai chi rd cac yéu
t6 sau:

e Diéu kién ma né phai xt ly

e Noi phuc hdi lai qué trinh thwe thi (dwa vao kiéu cta trinh xt ly: CONTINUE, EXIT
hoac UNDO)

e Hanh dong dwoc thi hanh dé xr ly didu kién. Nhixtng hanh déng nay cé thé 1a bét
ct cau lénh ndo, bao gébm ca cac cAu tric diéu khién.

Néu mét diéu kién SQLEXCEPTION dwoc tao ra, va khong co trinh xt ly nao, tha tuc sé
két thac va tra vé cho may khach mét thong bao 16i.
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Cac loai trinh diéu kh!én (handlers)
Co6 3 loai trinh diéu khién:

CONTINUE - Trinh nay dung dé chi ra réng, sau khi ngoai 1& xay ra, va trinh diéu khién

da xtr ly diéu kién, dong x&r ly s& TIEP TUC di dén cau lénh tiép theo sau cau lénh vira
dwoc tao ra.

EXIT — Trinh nay dung dé chi ra rang, sau khi ngoai 1& xay ra, va trinh diéu khién da xd ly
dieu kién, dong xtr ly sé di dén cudi tha tuc.

UNDO - Trinh nay dwoc dung dé chi ra rang, sau khi ngoai 1& xay ra, va trinh diéu khién
da x ly dieu kién, dong x( ly sé di den cudi tha tuc, va sé khong lam gi hodc khéi phuc
bat ki cau Iénh nao da dwoc thuwc thi (roll back).

Hinh 14.8 minh hoa sw khac nhau gitra cac trinh diéu khién diéu kién va hanh vi cta n6

'd BEGIN [ATor-,-nc] N

DECLARE =

=t e

raises

exceptio :.tatement 1; ONTINUE point
Kstatement 2 /

statement 3;

\ UNDO or EXIT point _/

Hinh 14.8 — Kiéu cua cac trinh xt ly diéu kién

14.7 SQL dong

Trong SQL déng, tréi ngwoc voi SQL tinh, toan bd cau 1énh SQL khéng dwoc nhan biét
trong thoi gian chay. Vi du néu coll va tabname la cac bién trong cau Iénh nay, ching
ta sé thwc hién véi SQL dong nhw sau:

‘SELECT " || coll || ‘FROM ‘' || tabname;

SQL dong ciing dwoc dé nghi dung cho DDL dé tranh cac van dé phu thudc va sai sot khi
dong go6i. N6 cling dwoc yéu cau khi thwe hién dé quy.

SQL ddng cé thé dwoc thuc thi theo hai cach:

e Dung lénh EXECUTE IMMEDIATE — day la y twéng cho viéc thuwc thi tha tuc SQL
don.

* Dung lénh PREPARE song song v&i Iénh EXECUTE —y twdng nay duoc dung
dé thwe thi da thu tuc SQL.

Boan mé sau dwa ra mét vi du vé SQL dong s dung cé hai cach trén. Vi du nay gia st
rang c6 mot bang T2 da dwoc tao nhw sau:

CREATE TABLE T2 (cl INT, c2 INT)

CREATE PROCEDURE dynl (IN valuel INT, INT value2 INT)
SPECIFIC dynl
BEGIN

DECLARE stmt wvarchar (255);
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DECLARE st

SET stmt =

PREPARE st

EXECUTE st
EXECUTE st

SET stmt =

STATEMENT;
‘INSERT INTO T2 VALUE
FROM stmt;

USING valuel, valuel;
USING value2, value2;

INSERT INTO T2 VALUES

EXECUTE IMMEDIATE stmt;

END
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Chwong 15 — Ham noi tuyén,~h‘am ngwi dung dinh nghia,
cac ham xtr ky cac sw kién bay (Inline SQL PL, UDF,
Triggers)

Trong chwong nay, chiing ta s& xem xét vé cac ham ndi tuyén (inline) SQL, cac doi twong
khac cia CSDL nhw ham do ngwei dung dinh nghia (UDF) va céc bay sw kién.

Dé thém théng tin vé bay sw kién va UDF, xem céc videos:
http://www.channeldb2.com/video/video/show?id=807741:Video:4367
http://www.channeldb2.com/video/video/show?id=807741:Video:4362

15.1 Ham ndi tuyén SQL

Trong chwong 14, ching ta da thao luan vé viéc tao céc tha tuc lwu st dung ngén ngi
SQL PL. Ngén ngtr SQL PL nay ciing c6 thé dwoc st dung ndi tuyén, nghia la cé co thé
dlrng mdt minh, khéng ndm trong mot tha tuc ndo ca. Cac 1énh SQL PL dwoc sk dung
trong cac UDF va ham bay s kién ciing 1a ndi tuyén vi cdc ma Iénh da dwoc thém vao
ma |énh cta cac UDF va ham bay sw kién, ban than né da la cac SQL déng. SQL PL ndi
tuyén chi hd tro mot tap con trong toan bd cac Iénh SQL PL, sau day la cac tlr khéa cla
SQL PL noi tuyén:

DECLARE <variable>
SET

CASE

FOR

GET DIAGNOSTICS
GOTO

IF

RETURN

SIGNAL

WHILE

ITERATE

LEAVE

Day 1a nhirng tir khda khéng nam trong SQL PL néi tuyén:

ALLOCATE CURSOR
ASSOCIATE LOCATORS
DECLARE <cursor>
DECLARE ...HANDLER
PREPARE

EXECUTE

EXECUTE IMMEDIATE
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LOOP

REPEAT

RESIGNAL

CALL
COMMIT/ROLLBACK

Duwai day la vi du ctia SQL dong st dung SQL PL ngi tuyén. Néu cac ban mudn thir no,
ban cé thé l1dy n6 1am mét phan cla cla tép kich ban, va ban phai chac chén 1a da tao
dwoc cac bang nhw sau:

CREATE TABLE T1 (cl INT)
CREATE TABLE T3 (cl INT)

BEGIN ATOMIC
DECLARE cnt INT DEFAULT O;
DECLARE sumevens INT DEFAULT O;
DECLARE err_msg VARCHAR(1000) DEFAULT '';
WHILE (cnt < 100) DO

IF mod(cnt,2) = 0 THEN
SET sumevens = sumevens + cnt;
END IF;
SET cnt=cnt+1l;
END WHILE;
INSERT INTO T3 values (sumevens);
SET cnt = (SELECT 0 FROM SYSIBM.SYSDUMMY1) ;

FOR curl AS SELECT * FROM T1 DO
IF curl.cl > 100 THEN
SET cnt = cnt + 1;
END IF;
END FOR;

SET err_msg = 'Rows with values > 100 is:' ||
char (cnt) ;

SIGNAL SQLSTATE '80000' SET MESSAGE_TEXT = err_msg;
END!

Néu ban lwu doan chwong trinh ndi tuyén trén vao tép kich ban tén 1a “myScript.txt” thi
ban c6 thé thuc hién né bang lénh sau;

db2 -td! -vf myScript.txt

15.2 B3y sw kién (Triggers)

Bay sw kién 1a cac dbi twong co s& dir liéu két hop véi mét bang dwoc dinh nghia béi cac
thao tac dwoc thuwe hién khi cé mét trong cac thao tac INSERT, UPDATE, hoac DELETE
duoc thuwe hiér] trén b;’mg d6. Chang dweoc thi hanh mét cach tw déng. Cac thao tac la
nguyén nhan dé cac bay nay dwoc thyc thi, goi la triggering.

15.2.1 Cac loai bay sw kién

C6 3 loai bay d6 1a: “bay truwdc” (before), “bay sau” (after) va “bay thay thé” (instead of)
Bay trwoc

Céc bay trwdc dwoc kich hoat trwdc khi moét dong dwoe thém, stva hay x6a di. Cac thao

tac dwoc thwe hién béi bay nay thi khéng thé kich hoat dwoc géc bay khac (vi thé cac
lénh INSERT, UPDATE va DELETE khdng duoc phép cé trong bay).

Mbt vi du don gian vé bay trwdc dwoce chira trén hinh 15.1
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CREATE TRIGGER default class end
1 NO CASCADE BEFORE INSERT ON cl s
- TS| REFERENCING NEW AS n
FOR EACH ROW

MODE DB2SQL

WHEN (n.ending IS NULL)
/ SET n.ending = n.starting + 1 HOUR

Hinh 15.1 - Vi du vé bay trwéc

Trong hinh 15.1, bay “default_class_end” sé bay trwdc 1énh khi 1énh INSERT SQL duwoc
thwe hién trong bang cl_sched. Bang nay la mét phan cta co sé di liéu SAMPLE, ban c6
thé tao va thr kiém tra bay nay khi két néi véi co s& dir liéu nay. Bién “n” trong dinh nghia
cla by sé dai dién cho gia tri m&i cta Iénh INSERT, gia tri s& chén vao. Bay nay sé kiém
tra sy hop lé cta cac gia tri chén vao. Néu cét “ending” khéng c6 gia tri gi khi chén, thi
bay nay sé& dam bao chac chan la cé gia tri clia cot “starting” cong 1 dwoc chén vao.

Cé4c lénh sau gitp ta kiém tra bay nay

C:\Program Files\IBM\SQLLIB\BIN>db2 insert into cl_sched
(class_code, day, starting) values ('abc',1l,current time)
DB20000I The SQL command completed successfully.

C:\Program Files\IBM\SQLLIB\BIN>db2 select * from cl_sched

CLASS_CODE DAY STARTING ENDING
042 :BF 4
553:MJA 1
543 :CWM 3
778:RES 2 12:10:00 14:00:00
044 :HD 3

1

6 record(s) selected.

Tha tuc bay “validate_sched” dwéi day cho phép mé rong ham bay “default_class_end” da
mo ta trwdc day. Xin nhac lai rang, ban c6 thé tao ra n6 va kiém tra né dwa vao co sé& di
liéu SAMPLE.

CREATE TRIGGER validate_sched

NO CASCADE BEFORE INSERT ON cl_sched
REFERENCING NEW AS n

FOR EACH ROW

MODE DB2SQL

BEGIN ATOMIC
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—-— supply default value for ending time if null
IF (n.ending IS NULL) THEN

SET n.ending = n.starting + 1 HOUR;
END IF;

—-— ensure that class does not end beyond 9pm
IF (n.ending > '21:00') THEN

SIGNAL SQLSTATE '80000"'

SET MESSAGE_TEXT='class ending time is beyond 9pm';
ELSEIF (n.DAY=1 or n.DAY=7) THEN

SIGNAL SQLSTATE '80001'

SET MESSAGE_TEXT='class cannot be scheduled on a

weekend';
END IF;
END

Bay sau

Bay sau dwoc kich hoat sau khi cac SQL triggering thwe hién thanh cong. Céc thao tac
trong bay nay c6 thé kich hoat cac bay khac (sw néi ting dwoc cho phép dén 16 murc).
Bay sau hé tro cac 1énh INSERT, UPDATE va DELETE. Dwéi day 1a vi du cia mot bay
sau

CREATE TRIGGER audit_emp_sal
AFTER UPDATE OF salary ON employee
REFERENCING OLD AS o NEW AS n
FOR EACH ROW
MODE DB2SQL

INSERT INTO audit VALUES (

CURRENT TIMESTAMP, ' Employee ' || o.empno || ' sal-
ary changed from ' || CHAR(o.salary) || ' to ' ||
CHAR (n.salary) || " by ' || USER)

Trong vi du nay thi thd tuc bay audit_emp_sal dwoc st dung dé thuc hién viéc kiém tra
trén cot salary cla bang employee. Khi mét ai d6 tao sw thay déi trong cot nay thi
doan ma nay sé thyc hién viéc ghi thdng tin vé viéc thay dbi lién quan dén bang salary
vao trong bang khacgoi 14 audit. Tai dong “OLD as o NEW as n”chira tién té “o” nay
sé dwoc dung dé dai dién gia tri ci hoac gia tri ton tai trong bang, va tién t6 “n” sé dwoc
st dung dé dai dién gia tri m&i sau d6 tir cau Iénh UPDATE. Nhw vay, “o.salary” miéu
td gia tri ¢l hodc gia tri t6n tai trong bang Salary con “n.salary” miéu ta gia tri dwoc
cap nhat méi vao cot div liéu salary.

Bay sw kién thay thé

Bay thay thé dwoc dinh nghia trén cac khung nhin (view). Binh nghia mét cach 16-gic bay
nay sé thwe hién viéc cap nhat cho céc lénh SQL triggering. Vi du nhw, néu ban thuc hién
mot thao tac cap nhat trén moét khung nhin, bay thay thé sé dwoc thuc thi dé thuc hién
viéc cap nhat cac bang géc ma cac khung nhin nay thé hién.

Céac tha tuc bay khéng dwoc tao tir IBM Data Studio. Chiing c6 thé dwoc tao t trung tam
diéu khién hoac tr cac cong cu dong lénh khac (Command Window, Command Line
Processor, hoac Command Editor)
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Bai tap nhanh #12 - Kh&i tao mét bay bing Trung tam diéu khién.

Muc tiéu

Bay la mét déi twong co s& div liéu dwoc siv dung dé hoan thanh cong viéc kinh doanh
mot cach chat ché khi xay ra thay déi di liéu trén bang (chén, slra, x6a). Trong bai tap
nhanh nay, ban s& tao mét bay bang viéc s dung Trung tdm diéu khién. Céai bay nay sé
lwu nhat ky ban hang trong bang SALES (ban hang) cho muc dich kiém tra sb sach. Ban
sé ghi vao nhat ky ban hang ma cta nguwéi ban hang (user ID) cung véi thdi diém ban.

Thu tuc:

1. M& Trung tam diéu khién. ) .
2. Véi bai tap nhanh nay, ban sé can kh&i tao mét bang phu dwgc st dung dé ghi nhat
ky ban hang. Kh&i tao mét bang theo cac thuéc tinh sau:

Tén bang: saleslog (nhat ky ban hang)

Cot dau tién:
Tén: userid (ma )
Kiéu div liéu: VARCHAR(128)
Céc thudc tinh khac: NOT NULL

Cét thiy hai:
Tén: daytime (thdi diém)
Kiéu dw liéu: TIMESTAMP
Cac thudc tinh khac: NOT NULL

Goi y: Khéi tao bang nay st dung CREATE TABLE c6 trong clra sb nhap Iénh, hodc
str dung Create table wizard tir Trung tam diéu khién.

3. T Trung tam diéu khién, mé réng tai liéu c& s& div liéu EXPRESS. Nhap chudt phai
trong thw muc Trigger, va chon muc “Create”. Ctra s6 dbi thoai khéi tao bay mé ra.

4. Dién day di theo théng tin trong ctra sb déi thoai:

So d6 bay (Trigger schema): User ID (ma) cla ngwdi ban da dwoc nhap vao (nén
dwoc cai dat mac dinh)

Tén bay (Trigger name): audit sales (Kiém tra ban hang)

Bang hay so' dd hién thi: User ID (ma) clia nguwdi ban da dwoc nhap vao (nén duoc
cai dat mac dinh)

Bang hay tén hién thj (Table or view name): SALES (ban hang)
Thoi gian dé bay hoat dong (Time to trigger action): After (sau)
Khi nao thi by dwoc thwe hién (Operation that causes the trigger to be executed):
Update of columns (khéng liét ké bat clr cét nao vi ching ta mudn bay thwc hién khi

bat cl cot ndo trong sb cac codt dwoc cap nhat)

Chu thich (Comment): Logs all update actions on Sales table (Ghi nhat ky tat ca cac
hoat dong cap nhat trong bang Sales)
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®« Create Trigger

TECWWAS - DB2 - EXPRESS
Trigger | Triggered action l
Trigaer schemsa 1TEDWA'S ﬂ Trigger name Iaud'rl_s:ale:s
Table or view schema |TEDWAS v | Tabie or view name [SaLES -]
Time to trigoer action -Operstion that causes the trigger to be executed
" Befare " Inzert
v After " Delete
" Instead of ' Update of columns
BOOK_ID -]
CUST_ID
QY
PRICE
PURCH_DATE -
Commert |Logs all update actions on Sales table.
OK Cancel ||! ShowSGL Help

5. Trong bang Triggerred action, chon For each STATEMENT trong muc tuy chon For
Each. Nhap doan ma ngudn sau vao muc hanh déng cua bay:

WHEN (1=1)

BEGIN ATOMIC

INSERT INTO saleslog (userid, daytime) VALUES (CURRENT USER,
CURRENT TIMESTAMP) ;

END

(Ghi chu: doan bay sé& dwoc thwe hién mot lan sau khi by dwoc kich hoat va két thic
hoan toan. Bay theo dong nghia Ia hoat ddng cua bay sé thwc hién mét khi SQL triggering
tac déng vao moét dong.)
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™u Create Trigger

[TECVWAS - DE2 - EXPRESS

Trigger Triggered action |

|
|
Temporary tahle for the old rovws [
|

Temporary tshle for the new rows

For each " Row (+ Stabement
Triggered action
WHEM(1=1) Undo
BEGIN ATOMIC
INSERT INTO saleslog (userid, daytime) VALUES (CURRENT USER, CURRENT TIMESTAMP) ; Clear
END =
| SEL Assist
QK Cancel Showy SQL | Help |

Kich chon nit OK dé khéi tao bay.

6. Bay gio ban nén xem lai by da dwoc khdi tao trong tai liéu Triggers & thu muc Trung
tam diéu khién.

7. Truy van bang Saleslog dé dam bao chwa c6 di liéu trong bang nay. Loai bé nhirng
hang c6 di liéu trong bang béng Iénh DELETE FROM saleslog.

8. Tht cap nhat mot ban ghi trong bang sales (Goi y: str dung Command Editor hoac
SQL Assist Wizard).

9. Kiém tra lai mét 1an nira ndi dung ctia bang saleslog. Xem c6 bao nhiéu hang trong dé.

15.3 Ham ngwei dung dinh nghia (UDF)

Ham nguoi dung dinh nghta la mét doi twong ng dung co s& di liéu, n6 duoc sap xép
thanh bo di¥ liéu nhap va dir liéu xuat. Vi du: mét ham co thé lay kich thudc di liéu vao
bang inch, va tra lai két qua bang centimetes.

DB2 hé tro tao nhitng ham s dung SQL PL, C/C++, Java, CLR (Common Language
Runtime), va OLE (Object Linking and Embedding). Trong cudn sach nay, ching t6i n6i
chd yéu vé ham SQL PL bé&i tinh don gidn, pho bién va hiéu suat cta ching.

Co Ia 4 loai ham: ham vé hwédng (Scalar Funcitons), ham bang (Table Functions) , ham
dong (Row Functions), va ham ¢t (Column Functions). Trong bai nay ching t6i chi tap
trung vao ham v6 hwéng va ham bang.

15.3.1 Ham v6 hwéng

Ham v6 hwéng tra lai mot gia tri don. N6 khéng thé chira cac cau lénh SQL, cac cau lénh
INSERT, UPDATE va DELETE sé lam thay ddi trang thai cla co s¢ dir liéu thi khong
dwoc chap nhan. Mot vai ham vo hwéng dwoc cai dat san 1a SUM(), AVG(), DIGITS(),
COALESCE(), va SUBSTR).
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DB2 cho phép ban tuy bién xay dwng ham ngudi dung dinh nghia, tr d6 ban c6 thé
thworng xuyén st dung né theo y nghia I8-gic. Vi du, tinh dén sw chuyén dbi rng dung
cta ban ti» Oracle sang DB2. Trong &ng dung nay, ban goi ham NVL() cta Oracle & khép
noi. Ham twong dwong cai dat san trong DB2 dwoc goi 1a COALESCE. Thay vi ban phai
dbi tén tat ca cac ham NVL trong ng dung thanh COLALESCE, ban c6 thé tao mét UDF
trong DB2 goi né 1a NVL, va né sé kich hoat ham COLALESCE khi dwoc goi; ta sé viét
ham NLV nhw dwéi day:

CREATE FUNCTION NVL (p_varl VARCHAR(30) ,
p_var? VARCHAR (30))

SPECIFIC nvlvarchar30

RETURNS VARCHAR (30)

RETURN COALESCE (p_varl , p_var2)

Ham COALESCE trong trwdng hop nay tra lai déi s6 dau tién la khéng réng (not NULL)

Duwoéi day 1a mét vi du khac cua ham vo hwdng. Ham dwoc goi la “deptname”, va nd tra lai
ma s0O cla phong/ban (department) cia mét nhan vién dwa trén cac ma (ID) cla ho:

CREATE FUNCTION deptname (p_empid VARCHAR(6))
RETURNS VARCHAR (30)
SPECIFIC deptname
BEGIN AUTOMIC
DECLARE v_department_name VARCHAR(30);
DECLARE v_err VARCHAR(70);
SET v_department_name =(
SELECT d.deptname FROM department d,employee e
WHERE e.workdept = d.deptno AND e.empno = p_empid);
SET v_err = ‘Error:employee’ || p_empid || ‘was not found’;
IF v_department_name IS NULL THEN
SIGNAL SQLSTATE *80000" SET MESSAGE_TEXT = v_err;
END IF;
RETURN v_department_name;
END

DPé kiém tra lai ham, thi lai trong Command Window hoac Linux/UNIX vé&i |énh:

db2 “walues (deptname (‘*000300"))"

Goi ham v6 hwéng

Ham vé hwéng ctia nguwdi dung cé thé dwoc goi trong cau 1énh SQL, & bat ky dau gia tri
vo hwdng duwoc st dung, hodc trong ménh dé lién quan dén mot “Gia tri”. Pay la hai vi du
biéu dién I&i goi ham vé hwéng COALESCE:

SELECT DEPTNAME, COALESCE (MGRNO, ‘ABSENT’)FROM DEPARMENT
VALUES COALESCE (‘A’, ‘B’)

15.3.2 Ham bang

Ham bang tra lai mét bang cla cac ban ghi. Ban cé thé goi ching trong ménh d& FROM
ctia mot truy van. Ham bang nguoc lai véi ham vé huéng 1a cé thé thay déi trang thai co
s& di¥ liéu, b&i vay, cac cau 1énh INSERT, UPDATE va DELETE dwoc chap nhan. Mét vai
ham bang dwoc cai dat san la SNAPSHOT_DYN_SQL() va MQREADALL(). Ham bang
cling giébng nhw khung nhin (view), nhung & day né cho phép céc 1&énh lam thay déi di
liéu (chén, stra, x6a) mét cach manh hon. Pién hinh 1a ching thuéng tra lai mét bang
hoéc gitr lai mot ban ghi kiém tra.
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Duwéi day la mot vi du cia ham bang dé liét ké mdt ném nhan vién trong phong:

CREATE FUNCTION getEnumEmployee (p_dept VARCHAR(3))
RETURNS TABRLE

(empno CHAR(6),
lastname VARCHAR(15),
firstnme VARCHAR(12))
SPECIFIC getEnumEmployee
RETURN
SELECT e.empno, e.lastname, e.firstnme
FROM employee e
WHERE e.workdept = p_dept

Dé kiém tra ham trén, thir lai v&i cau lénh sau:
db2 “SELECT * FROM table (getEnumEmployee (‘'D11’)) AS t”

Goi ham bang

Mot ham bang nguwdi dung dinh nghia dwoc goi trong ménh d& FROM cua cau lénh SQL.
Ham TABLE() can sir dung va phai c6 bi danh. Hinh 15.2 minh hoa mét vi du cta cach
goi ham “getEnumEmployee” ma ching téi da kiém tra.

SELECT * FROM
TABLE (getEnumEmployee('EO1')) T

\

TABLE() function alias

Hinh 15.3 - L&i goi m6t ham bang.
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Bai tap nhanh #13 - Khéi tao UDF str dung IBM Data Studio

Muc dich:

Trong bai tap nhanh nay, ta s& tao mét ham vo hwéng ngudi dung dinh nghia bang IBM
Data Studio. N6 s€ cho ban thém kinh nghiém lam viéc v&i Data Studio, cling nhw cai
thién viéc lam quen v&i ngdn nglr SQL PL dé xay dwng cac ham nguwoi dung dinh nghia.

Quy trinh thwe hién:

1.
2.

M@ IBM Data Studio ( Goi y: ¢6 sén trong bang chon Start)
Tw clra s6 Data Project Explorer chon dw an ban da tao & bai tap nhanh truwéc va
chon Open Project.
Nhan chuét phai & thu muc Ham nguwdi dung dinh nghia. Chon muc New. Sau dé
chon muc SQL User-Defined Function. Ctra sb hoi thoai User-Defined Function
using Wizard xuét hién, chac chén rang ta cé nhirng gia tri sau:

Project (dy an): Tén dy an la tén ban chon trwéc day.

Name (tén): FUNCTIONT

Language (ngdn ngir): SQL

Dén day, nhan nat FINISH
Trinh soan thdo mé& véi ham chinh:

CREATE FUNCTION FUNCTIONI1 ( )
RETURNS INTEGER
NO EXTERNAL ACTION

SQL UDF (Scalar)
Fl: BEGIN ATOMIC

RETURN SELECT count (*) FROM SYSCAT.FUNCTIONS;
END

Thay thé doan md trén thanh

CREATE FUNCTION booktitle (p_bid INTEGER)
RETURNS VARCHAR (300)

SPECIFIC Dbooktitle

Fl: BEGIN ATOMIC

DECLARE v_book_title VARCHAR(300);
DECLARE v_err VARCHAR(70);

SET v_book_title = (SELECT title FROM books WHERE
p_bid = book_id);
SET v_err = ‘Error: The book with ID ' || CHAR(p_bid) ||

‘was Not found.’;

IF v_book_title IS NULL THEN SIGNAL SQLSTATE ‘80000’
SET MESSAGE_TEXT = v_err;

END IF;

RETURN v_book_title;

END
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5. Xay dwng ham béng cach kich chudt phai trén ham va chon Deploy. Néu ban gap hop
thoai héi vé viéc lwu thay déi thi chon Yes. Sag do ta s€ gap khudn hinh céac lwa chon cho
Deploy, gilr nguyén cac gia tri mac dinh va nhan nut Finish.

6. Cho chay ham b,éng cach kich chubt vao 'gén ham va chonﬁ’un. )
7. Say khi ham chap nhér] nhap mét tham s6 vao, mét clra s6 thong bao hién ra yéu cau
ban dién gia tri cho tham s0.

Nhap gia tri: 80002

Két qua 1a gi?

Thtr lai v&i gia tri: 1002

Diéu gi xay ra ltc nay? (goi y: Nhin vao doan Messages cta khung nhin Output)

8. Dodbng IBM Data Studion khi ban da hoan thanh.
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Chwong 16 — SQL/XML va XQuery

189

Trong chwong nay chang ta ban vé pureXML, mét cong nghé méi dwoc cung cép trong
DB2 phién ban 9 dé hé tro viéc lwu trir thuan XML. Nhiéu vi du va khai niém dwoc ban
luan trong chwong nay dwoc lay tir sach dé IBM, DB2 9: Téng quan va Bat ddu nhanh vé&i
pureXML (IBM Redbook, DB2 9: pureXML overview and fast start). Xem phan tai nguyén
dé biét thém théng tin. Hinh 16.1 thé hién phan kién thc trong bire tranh téng quat cla
DB2 sé dwoc dé cap trong chwong nay.

B2 Cammands & §
el bnat Bttt PSR

SOLXML, Xgiery
Statements
create bulferpaol
create tablezpare
creaie able

aiter bufferpogl
aller labledpade
ater latde

aelect

mEEn

update

o et

DE2 System Commands g

db2Gel
dodstar
b 2siop
Lo Fel
do ot
b Zidrop

DB2 CLP Commands
a2 T update dbm efy
catalog db

list no e direcror
creaie database
lis ag plications
list tahile spaces
<55 statement= /‘
RQuany <

XML,

DB2 Tools

Command Line Tools
Command Edior
Command Line Proce ssor
Command Window

Development Tools
DA2 Develapar Workbanch
Project Deployment Tool

General Administratien Tools
Conlrol Center

Jourmal

License Center

Rephcaton Center

Task Center

Inform ation
Infarmation Canter
Check for DE2 Updates

Manitaring Toals

Event Analy2er

Health Center

Indoubl Transaction Manager

Visuah zer
Actraly M ontor
Setup Tools

Conhiguration Assistant
Configure DBZ MNet Data Providg
Defaulk DA2 Salection VWizard
First Steps

Reaister \isual Studio Add-ing

DB2 Emvironment

Database MYDB1

Configuration
Fils (db cfg)

r

Hinh 16.1 — Blrc tranh téng quat DB2: caclénh DB2, SQL/XML va XQuery

, -

Chd y:

Dé biét thém vé pureXML, xem video:
http://www.channeldb2.com/video/video/show?id=807741:Vide0:4382
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16.1 Str dung XML vé&i cac co s& div lieu
Cac tai liéu XML dwoc Ivu dudi dang tap tin van ban, kho XML, hay co s& di¥ liéu. C6 hai
nguyén nhan chinh la tai sao nhiéu cong ty dé xuat lwu trir XML bang co s& di liéu:

* Quan ly lwong I6n hd so XML 1a mot van dé vé co sé& di liéu. XML 1a div liéu
glong nhw céc dir liéu khac, chi khac phan dinh dang. Nhung nguyen nhan tvong
tw dé lwu tri div liéu quan hé trén co s& dir liéu XML: cac co s& dir liéu cung cap
chic ndng tim kiém va rat trich hiéu qua, hé tro' tinh bén virng clia di liéu mét
céach tin cay, sao lwu va phuc hdi, hé tro giao dich, tinh hiéu qua va kha nang mé&
rong.

e Tinh tich hop: bang cach lwu trir cac tai liéu quan hé va XML cung v&i nhau, ban
c6 thé tich hop dir lieu XML méi cung véi div liéu quan hé da cé, va két hop SQL
v&i XPath hay XQuery trong mét cau truy van. Hon niva, div liéu quan hé c6 thé
duwoc chuyén thanh XML va ngwoc lai. Théng qua viéc tich hgp, cac co s& dir liéu
c6 thé hé tro cac ng dung web (web applications), SOA (Service Oriented
Architecture) va cac dich vu web (web services).

16.2 Co s& dir liéu XML

Co6 hai loai co s& dir liéu dé lwu triv div liéu, hd so XML:
- Co s¢ di¥ liéu ho trgr XML
- Co s@ di¥ liéu thuan XML

16.2.1 Co s& dir liéu hé tro XML

Mét co s& di¥ liéu hé tro XML sé& st dung mé hinh quan hé 1a mé hinh chinh dé lwu triv di
liéu. Diéu nay can sw anh xa git*a mé hinh dir liéu XML va mé hinh dir liéu quan hé, hoadc
la Iweu trir div lieu XML nhw 12 d6i twong 16n c6 thudc tinh. Trong khi xem xét viéc nay nhw
la cong nghé cii thi nhiéu nha cung cap co s& dir liéu van st dung cach nhw trén. Hinh
16.2 giai thich chi tiét hon hai lwa chon cho co s& dir liéu hd trg XML.

CLOB/Narchar Shredding T

Extract R
salacted &-""H. Doc Fixed "Decompasition s
=lementa/attr, Ma fng ™
3 st Shredder
Side Tables

. XML DOC ——E/‘/ \ \_

1]

s
| AML DOC |

S T {reqular relational

Warchar ar clob takbles)
iregular tables for eollmn

faster lookup)

Hinh 16.2 — Hai Iwa chon dé lwu trir dir liéu XML trong co s& dir liéu hé trg XML

Bén trai hinh 16.2 cho thy phwong thirc Iwu triy tai liéu XML trong co s¢ di liéu “CLOB
va Varchar’. Tai liéu XML dung phwong thire nay dwoc lwu bang cd anh CLOB va cét kieu
Varchar trong co s& dir liéu. Phwong thirc nay khong linh hoat b&i vi khé tim dwoc cac
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phan tee bén trong anh. Hiéu nang cua nd cling khéng cao vi cac anh XML thwong rat Ion
do d6 ton bo nh¢. Nhieu may cha dir liéu, bao gom may chi DB2, khéng tai hinh anh vao
bd nhe, ma xt ly tryec tiép trén dia. S dung hinh anh hién nhién sé khéng dat hiéu nang
tot.

Lwa chon con lai cho co s& di¥ liéu hd trg XML 1a phwong thire phan ra, phwong thire nay
dwgc minh hoa bén phai cltia hinh 16.2. Toan bg tai liéu XML dung phwong thirc nay bi
phan ra thanh nhléu phan (phan t&) réi lwu trong cac bang S dung phwong phap nay
mo hinh phan cép cua tai liéu XML bj chuyén thanh mé hinh quan hé. Phuong phap nay
cling khéng linh hoat: mét thay déi trong tai liéu XML khéng dé gi lan truyén dén céc bang
twong ung va co the phai tao nhiéu bang khac khi can thiét. Phuwong thirc nay cling khong
hiéu qua: néu ban can lay lai tai liéu XML ban dau, ban phai thyc hién cac tac vu SQL voi
chi phi cao, viéc nay con tén chi phi khi sé lwgng bang duoc két ndi cang nhiéu.

16.2.2 Co’ s& dir liéu thuan XML

Co s& di¥ liéu thuan XML s dung mé hinh phan cép cta dir liéu XML dé lwu triv va xa ly
XML bén trong. Dinh dang Iwu tr& thi giébng nhw dinh dang x& ly: khéng c6 sy anh xa dén
mé hinh quan hé, va khéng lwu céc tai liéu XML thanh dang anh. Khi st dung cac céu
lénh XPath hay XQuery, mét co ché (engine) sé xt ly cac cau lénh d6 chir khéng chuyén
sang SQL. Day la nguyén nhan tai sao goi cac co s& di¥ liéu nay la co s& di¥ liéu thuan
XML. Hién tai, DB2 bat dau vai phién ban 9 1a may cha thwong mai duy nhéat cung cap
tinh nang nay.

16.3 XML trong DB2

Hinh 16.3 bén dudi phac hoa cach thire lwu trlr di liéu quan hé va di liéu phan cép (céac
tai liéu XML) trong DB2 bat dau v&i phién ban 9. Trong hinh, gid st dinh nghia bang dept
nhv sau :

CREATE TABLE dept (deptID char(8) ..., deptdoc XML);

Hinh 16.3 — XML trong DB2

Chu y réng khi dinh nghia bang dept c6 st dung kiéu di liéu méi XML cho cét deptdoc.
Mi tén bén trai cta hinh trén cho thdy cét dept ID dwoc lwu trik bang dinh dang quan hé
(dang bang), trong khi cét deptdoc duwegc lwu bang dinh dang phan cap da dwoc phan
ra. Hinh 16.4 minh hoa bbn céch truy xuét div liéu trong DB2 phién ban 9:

- Strdung SQL truy xuét dir liéu quan hg.
_ S dung SQL v&i XML mé& rong dé truy xuét di liéu XML
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— St dung XQuery dé truy xuat d liéu XML
- St dung XQuery dé truy xuat di¥ liéu quan hé

SERVER
CLIENT

DB2 Client/
Customer Client

Application

Hinh 16.4 — Bén cach truy xuét dir liéu trong DB2

Vi vay, trong khi mot ngudi st dung SQL xem DB2 nhw la mét hé quan tri co s¢ di liéu
quan hé (RDBMS - Relational Database Management System) cap cao ciing cd ho tro
XML, con mét nguwoi str dung XML thi sé xem DB2 nhw la kho trir XML cap cao cé ho trg
SQL.

Cha y rang IBM dung thuat ngr pureXML thay vi “native XML” d& mé ta céng nghé nay.
Trong khi cac hang khac van dung céng nghé cii CLOB/Varchar hay phan ra dé lwu triv
céc tai liéu XML, ho goi nhitng cdng nghé ci dé la “native XML”. IBM quyét dinh dung
thuat ngtr méi pureXML dé tranh sw nham 1an va dat thwong hiéu tén nay dé cac hang
khac vé co s& dir liéu hay XML khéng st dung trung thuat ngir biéu thi cho cac coéng
nghé khac nhau. Cha y rang sy hd tro pureXML chi dwoc cung cap khi co s& di liéu
duwoc tao bang Unicode.

16.3.1 Wu diém cta cong nghé pureXML
St dung céng nghé pureXML dem lai nhiéu wu diém sau :

1. Ban c6 thé nang cao kha nang dung di¥ liéu quan hé, bang cach lwu triv c4c tai liéu
XML trong céc cdt ciia bang c6 stir dung kiéu dir liéu méi XML.

2. Ban c6 thé giam do phirc tap clia ma. Vi dy, trong hinh 16.5 minh hoa mét doan
ma PHP dwoc viét vira st dung va khéng st dung pureXML. St dung pureXML
(hép mau xanh) gidp gidm cac dong mé Iénh. Diéu nay khéng chi cé nghia la ma
lénh it phirc tap ma hiéu ndng toan thé dwoc cai thién vi sb dong dé phan tich va
bao tri trong ma lénh it hon.
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b
a &
dol_execute|§scme]| 2 —I

crphp
Jph ITab i i = a3 &
joonn = dbd_connect |{dbname, Jdbuser, Sdbpass) ; List (f21d) o "'E__“_ e a.l,l'|$3nr
frileContents = file get contents
|"cuscamera/cl. uml™ 2

fdom = simplesan] load steing(ffileContents);

ol foustiiame = (string) §dow->name;

foustCountey = [stcisg) ¥dom->eddr]Teountey™]:
jeustBtreat = [atring] {dop->adde->atrest:
HC'W‘CIT.Y = |stringl fﬁm—:udm’—mlw:
fountProvince = (string) fdow-reddr-)| "prov-state®):
foustdlp = [atring) foon->reddr=>| "poodeE=ziptiy
foustPhone = {string] Sdome->phone;

rD—.'_gn-run--:fonr i
list (iCid) = dhi :‘ett."h_arrui'-.';strntl.'
T £ S T zs S
ifiletontents = file_get_confents
("ecustoneca/cl. oml ")

fatmt = dbd prepare| Eccln.u "INSIRT INTO smloustomer
(Cid, 1nfoj YALUES (7, 3®):

= " T INTO -
if(dbd execute{fstmt, array(§Cid, §filefontents))) I e A e Bplonstote:

[€1d; Name, Country, Strees, City, Province, Eip,
Phons, Inte) VALUES (3, 3, 2% 2, 2.0, 0 2, %i:
if | 1db2_everuts [ fecmt, arrap(iCid, feusrNass,
feustCountry, feuseSreeer, foumtCity, leustPeayises,
feustiip, JouscPhomne, {fllsContenta) )| |
echo dhi stnt ercormsq(fstmt);
1

eche dbl stmt erformag(§atat);
]

fLllEwOnients = Ilile gen concents

§fileContents = file get contents

TpewdiD b dug) Bodum| “pad™] . ("prodemts/ pl.xml™)
fdom = simplemml load string(ffileContenta);
foint - dbl prepare(fconn, "INSERT INTO smlproduct : P e !
[Fid;, DPescription) VALUES ', SR H £ pid*i;
18 1dk? exsoutalfstmt arraviforadif 'i fprodld = (scringl fdom("pid !'!

" Hinh 16.5-Do phwc tap khi str dung hay khong s dung pureXML

3. S dung XML va céng nghé pureXML thay déi lwoc d6 (schema) ctia ban dé dang
hon. Hinh 16.6 minh hoa mét vi du vé sy tang tinh linh déng. Trong hinh, gia st
rang ban da c6 co sé dir liéu gom cac bang Employee va Department. Mac dinh 1a
co s& di liéu khong co6 XML, néu nha quan li cia ban yéu cau ban lwu trir khong
chi mdi nhan vién mot sé dién thoai (sé dién thoai nha) ma con lwu thém sé thir hai
(s6 di dong) thi ban c6 thé thém mot cot trong bang Employee va lwu sé dién thoai
di dong trong cot maéi d6. Tuy nhién, cach lam nay khéng dang véi cac luat chuén
héa trong co s& di¥ liéu quan hé. Néu ban mudn giir ding cac luat nay thi ban tao
mot badng Phone mé&i va chuyén toan bd thdng tin sb dién thoai qua bang nay. Ban
ciing c6 thé thém nhiéu sb dién thoai di dong. Tao ra bdng Phone méi thi tén chi
phi, b&i vi khéng nhitng lwong di liéu da cé can dwoc chuyén Ién ma con tat ca
cac cau SQL trong cac wng dung sé phai thay déi diém dén la bang mai.

Thay vao dé, chung téi dwa ra cach thwe hién viéc nay sir dung XML & bén trai
hinh bén dwdi. Néu nhan vién “Christine” cling c6 mét sb dién thoai di dong, thi
thém mot thé (tag) méi dé lwu théng tin nay. Néu nhan vién “Michael” khéng cé sb
dién thoai di déng thi dé tréng.
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<DEPARTMENT denfid="15" geniname="Sales">

<EMPLCYEE>
<EMPNO>10</EMPNO=
<FIRSTNAME >CHRISTINE</FIRSTNAME=
<LASTNAME=SMITH=/LASTMNAME=
<FRONE>406-453-4963</FRONE>

Requires:

+ Normalization of existing data !
+ Modification of the mapping

- Change of applications

<PHONE>415-010-1234</PHONE> Phone
«.t?ﬁijf{;zfyfo 00 </SALARY = ENMPNC |PHONE
<EMPLCYEE> 274064631234
<EMPNO=27</EMPNO= 10]415-010-1234
~FIRSTHAME:=MIC HAEL~/FIRSTHAME -~ 10| 408-463- 49635
<LASTNAMES THOMPSOM</LAS TNANE >
<PHONE>406-453-1234</PHONE »
= BALAGRY = 417250 00-/SALARY= Department
</EMPLOYEE=> DEPTID DEPTNAME Costiv!
</DEPARTMENT> 15[ Sales ostly!
Employee A s
DEFTID|EMPNO |FIRSTNAME LASTNAME PI—T&J\I SALARY
15 27 [MICHAEL THOMPSON [406-4#8:1234 41250
15 10{CHRISTINE  [SWMITH 40@463-49G3 52750

Hinh 16.6 — Tang s mém déo khi str dung XML~

4. Ban c6 thé cai thién hiéu nang &ng dung XML cGa minh. Thyc hién cac kiém tra
dung céng nghé pureXML cho thay sw cai thién dang ké cho nhiéu tng dung XML.
Hinh 16.7 cho thay cac két qua danh gia cho viéc mét cong ty chuyén sang st
dung cbng nghé pureXML. Cét & gira cho thay két qua lam viéc véi XML béng
phwong thirc cii, va cot thir ba la két qua s& dung pureXML trong DB2 9.

Task Other relational DB DB2 9
Development of search and re- CLOB: 8 hrs 30 min.
rieval business processes Shred: 2 hrs
[Relative lines of /O code 100 35
(65% reduction)
Add field to schema 1 week 5 min.
|E.lueries 24 - 36 hrs 20 sec - 10 min

Hinh 16.7 — Sw tang hiéu nang khi sir dung c6ng nghé pureXML

16.3.2 Khai niém co ban vé XPath

XPath 1a mét ngdn nglr ma ta cé thé dung né dé truy van céc tai liéu XML. Hinh 16.8 mé
ta mot tai liéu XML va hinh 16.9 cling minh hoa tai liéu d6 dwoc trinh bay voi dang "phan
tich phan cap” (cling dwoc goi la nat (node) hay la (leaf)). Ching ta sé x& dung dinh dang
"phan tich phan cap" dé giai thich XPath hoat déng nhw thé nao.
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<dept bldg="101">
<employee id="901">
<name=>John Doe</name=
<phone=408 555 1212</phone=
<pffice>344</office>
</employee>
<employee id="902">
<name>Peter Pan</name>
<phone>408 555 9918</phone>
<office>216</office>
</employee>
</dept>

Hinh 16.8 - Mét tai liéu XML

dept
employee employee
id=801 name phone office id=802 name phone aoffice
[ John Doe ] [ 408-555-1212 J [ 344 ] [ Peter Pan ] [ 408-555-9918 ][ 216 ]

Hinh 16.9 - Trinh bay tai liéu XML & hinh 16.8 theo dang “phan tich phan cap”

Mét cach nhanh chéng dé& hoc XPath d6 1a so sanh né vé&i cau lénh déi thw muc (CD)
trong MS-DOS hay trong Linux/UNIX. St dung cdu lIénh CD ban di qua mét cay thw muc
nhw sau:

cd /directoryl/directory2/....

Twong tw, trong XPath ban s dung nhirng dau gach chéo (/) d& chuyén t» mét thanh
phan nay dén mét thanh phan khac trong tai liéu XML. Vi du, béng cach st dung tai liéu
trong hinh 16.9 véi XPath ban c6 thé 1y ra tén cla tat ca cac nhan vién théng qua cau
truy van sau:

/dept/employee/name

Cac biéu thire XPath

Cé4c biéu thirc XPath s dung dwdng dan day du dé dinh ra cac thanh phan va/hay céac
thudc tinh. Ki hiéu "@" dung dé chi thudc tinh. Dé chi lay gia tri (text node) ctia mét thanh
phan, ta st dung ham "text()". Bang 16.1 minh hoa mét vai cau truy van XPath va két qua
twong (rng khi ap dung trén tai liéu XML da cho & hinh 16.9
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XPath Két qua
/dept/@bldg 101
/dept/employee/@id 901
902
/dept/employee/name <name>Peter Pan</name>

<name>John Doe</name>
/dept/employee/name/text() | Peter Pan

John Doe

Bang 16.1 — Cac vi du vé biéu thirc XPath

Cac ki tw dai dién

C6 2 ki tw dai dién chinh trong XPath:

"*" thay thé cho bét ki t&n thé nao

e "//"1a ki tw dai dién cho "tlr day tré xubng" (descendent-or-self)

Bang 16.2 cho ta thém vai vi du dwa trén tai liéu XML & hinh 16.9

XPath Két qua
/dept/employee/*/text() John Doe
408 555 1212
344
Peter Pan
408 555 9918
216
/dept/employee/@id 901
902
/dept/employee/name <name>Peter Pan</name>
<name>John Doe</name>
/dept/employee/name/text() | Peter Pan
John Doe

/dept//phone <phone>408 555 1212</phone>
<phone>408 555 9918</phone>

Bang 16.2 - Cac vi du vé ki tw dai dién trong XPath

Cac vi tir cia XPath

C4c vi tlr clia XPath dwoc dat trong cdp dau ngoac vuédng []. Mét cach twong tw, ban cé
thé nghi ching nhw 14 mét thanh phan twong dwong véi ménh d& WHERE trong SQL. Vi
du [@id="902"] c6 thé dwoc hiéu 1a "v&i diéu kién thudc tinh id c6 gia tri bang 902". Trong
mot biéu thire XPath cé thé c6 nhiéu vi tte. D& chi ra mét vi tlr ¢é vij tri, ta st dung [n] v&i y
nghia 1a thanh phan con thir n sé dwoc chon. Vi du employee[2] nghia la ngwdi cong
nhan thtr 2 sé dwoc chon. Bang 16.3 sé cho ta nhiéu vi du hon:

XPath Két qua
/dept/employee[@id="902"]/name <name>Peter Pan</name>
/dept[@bldg="101")/employee[office <name>John Doe</name>

> “800")/name
/lemployee[office="304" OR office="216"]/@id | 901
902
/dept/employee[2)/@id 902

Bang 16.3 - Cac vi du vé vj tir XPath
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Mcrc cha ctiia XPath:

Twong tw véi MS-DOS hay Linux/UNIX, ban cé thé dung moét dau chdm () dé dinh ra
trong biéu thirc rang ban tham chiéu dén vi tri hién tai, va hai dau cham (..) dé tham chiéu
dén vi tri trén n6 mét cap (mirc cha).

Bang 16.4 cho ta thém vai vi du

XPath Két qua
/dept/employee/namel../@id="902"] <name>Peter Pan</name>
/dept/employee/office[.>"300"] <office>344</office>
/dept/employee[office > “300)/office <office>344</office>
/dept/employee[name = “John Doe”]/../@bldg 101
/dept/employee/name[.="John Doe”}/../../@bldg 101

Bang 16.4 — Mdc cha XPath

16.3.3 Dinh nghia XQuery

XQuery 1a mét ngdbn ngtr truy van dwoc tao ra cho XML. XQuery hé tro cac biéu thirc
dworng dan dé dinh vj tri trong céu tric phan cap XML. Thyc té XPath 1a mét tap con cla
XQuery, do d6, tat ca nhirng gi ching ta da hoc trwéc day vé XPath ciing dwoc ap dung
véi XQuery. XQuery hd tro ca div liéu c6 kidu va div lieu khong cé kiéu. XQuery khong
chta gia tri null vi tai liéu XML bd di nhirng div liéu thiéu hay khéng xac dinh. XQuery tra
vé mot chudi cac div lieu XML.

M6t chli y quan trong la trong cac biéu thirc XQuery va XPath phan biét ky tw viét hoa va
viet thwong.

XQuery hé tro biéu thire FLWOR (doc nhuw flower). Trong SQL n6 sé tuong (ng véi biéu
thirc SELECT-FROM-WHERE. Phan tiép theo sé giai thich ré6 hon vé FLWOR

XQuery: B,iéu’ thrc FLWOR
FLWOR viét tat cho: ) ‘ ’
e FOR:ldp qua tat ca cac phan tlr cia mét day cac thanh phan va gan mét bién cho
céc thanh phan.
e LET: Gan mét bién véi mot day.
e WHERE: loai ra cac thanh phan trong qua trinh 1&p
e ORDER: sép xép lai c4c thanh phan trong khi lap
e RETURN: tao ra gié tri trd vé cho cau truy van.

bay la mot biéu thirc cho phép ta thao tac véi cac tai liéu XML, cho phép ban tra vé
nhirng biéu thirc khac. Vi du, gid st ban da c6 1 bang véi dinh nghia nhw sau:

CREATE TABLE dept (deptID CHAR(8), deptdoc XML);
Va tai lieu XML sau dwgc thém vao trong cac cét clia deptdoc:
<dept bldg="”101">

<employee id="901">
<name>John Doe</name>
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<phone>408 555 1212</phone>
<office>344</office>
</employee>
<employee id="902">
<name>Peter Pan</name>
<phone>408 555 9918</phone>
<office>216</office>
</employee>
</dept>

Thi khi d6 cau lénh XQuery sau st dung FLWOR c6 thé dwoc thuyc hién:

xquery
for $d in db2-fn:xmlcolumn (‘dept.deptdoc’) /dept
let Semp := $d//employee/name

where $d/@bldg > 95
order by $d/@bldg
return
<EmpList>
{$d/Rbldg, Remp}
</EmpList>

Va sé cho ta két qua sau:

<EmpList bldg="101">

<name>
John Doe
</name>
<name>
Peter Pan
</name>
</EmpList>

16.3.4 Cheén cac tai liéu XML
Viéc chén céc tai liéu XML vao co s& dir liéu DB2 co thé thue hién bang cau lénh INSERT
SQL, hay céng cu IMPORT. Khéng thé dung XQuery dé chen tai liéu XML khi né chwa
dwoc dinh nghia trong chuén.

Kiém tra tép kich ban sau, né c6 thé chay trong DB2 Command Window hoac Linux shell
dung lénh nay.

db2 —-tvf table_creation.txt

table creation.txt

-— (1)
drop database mydb

14

-= (2)

create database mydb using codeset UTF-8 territory US
-— (3)

connect to mydb

-— (4)

create table items (
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id int primary key not null,

brandname varchar (30),

itemname varchar (30),

sku int,

srp decimal (7,2),

comments xml

) ;

-— (5)

create table clients(

id int primary key not null,

name varchar (50),

status varchar (10),

contact xml

)

-— (6)

insert into clients wvalues (77, 'John Smith', 'Gold',
'<addr>111 Main St., Dallas, TX, 00112</addr>")

-— (7)

IMPORT FROM "D:\Raullclients.del" of del xml from "D:\Raul" INSERT

INTO CLIENTS (ID, NAME, STATUS, CONTACT)

-— (8)

IMPORT FROM "D:\Raullitems.del" of del xml from "D:\Raul" INSERT

INTO ITEMS (ID, BRANDNAME, ITEMNAME, SKU, SRP, COMMENTS)

Lwu y rang tép kich ban nay va nhirng tép lién quan dwoc cung cép trong tép nén ex-
pressc_book_quicklabs.zip di kém v&i sach. Bén dwéi ching ta mo ta tieng dong 1énh
trong tép kich ban.

1. Xoba co s dir liéu “mydb”. Thao tac nay thuwdng dwoc thuc hién trong cac tép kich
ban dé& lam nhiém vu don dep. Néu nhuv trwéc doé chuwa cé ‘mydb”, ban sé& nhan
duwoc dwoc mét thdng bao 16i, nhwng né khéng gay anh hwdng dén viéc ta dang
lam.

2. Tao co s¢ dir liéu “mydb” str dung b6 ma UTF-8. Mot co s& div liéu UNICODE
duwoc doi héi hd tro pureXML, vi vay budc nay 1a can thiét dé tao mot co s& div
lieu thanh mot co s& dir liéu UNICODE.

3. Két ndi dén co s& dir liéu “mydb” vira méi duoc tao. Lénh nay can thiét dé tao ra
céac doi twong trong co s& dir liéu.

4. Tao bang “items”. Dé y thdy cot cudi cling trong bang (c6t “comments”) duoc dinh
nghia nhw la mét cot XML st dung kiéu di liéu XML mai.

5. Tao bang “clients”. Cot cudi trong bang (cot “contact”) ciing dwoc dinh nghia voi
kieu di¥ liéu XML mai.

6. Dung Iénh SQL INSERT n‘ay, dé chén mot tai lieu XML vao mot cot XML,. Trong
céu Iénh INSERT ban truyén tai liéu XML vao nhw Ia mét chudi bao b&i dau nhay
don.

7. Dung lénh IMPORT, dé chén hoac nhap nhiéu tai liéu XML cung véi di liéu quan
hé vao co s& dir liéu. Lénh 7, ban nhap di liéu twr tép clients.del (mot tép ascii cd
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dau phan cach), va ban ciing c6 thé chi ra noi ma di liéu XML dwoc tham chiéu
toi la tép clients.del (trong vi du nay la thw muc D:\Raul).

Ching ta s& tim hiéu k§ hon tép clients.del, nhwng trwéc hét, hay xem néi dung cla thw
muc D:\Raul (Hinh 16.10)

O:\Raul v E1G
Name - Size Type

@) Client3227 . xml 1KB XML Docum
(99 Client4309, xml 1KB XML Docum
2] ClientS681. xml 1KB XML Docum
@) Client8877. xml 1KB XML Docum
2] Client 9077 xml 1KB XML Docum
@Clientgl??.xml 1KE XML Docurm
£ ClientInfo.xsd 2KB XML Schem:
|#] clients. del 1KB DELFile

2] Comment3926. xml 1KB XML Docum
2] Comment4023.xml 1KB XML Docum
2] Comment4272, xml 1KB XML Docum
|#]items. del 1KB DELFile

Hinh 16.10 — N6i dung ctia thw muc D:\Raul vé&i cac tai liéu XML
Pay la n6i dung cuta tép clients.del

clients.del

3227,Ella Kimpton,Gold,<XDS FIL='Client3227.xml' />,
8877,Chris Bontempo,Gold,<XDS FIL='Client8877.xml'/>,
9077, Lisa Hansen, Silver,<XDS FIL='Client9077.xml' />
9177,Rita Gomez, Standard,<XDS FIL='Client9177.xml'/>,
5681,Paula Lipenski,Standard,<XDS FIL='Client5681.xml"' />,
4309, Tina Wang, Standard, <XDS FIL='Client4309.xml'/>

Trong tép clients.del, “XDS FIL=" dwoc dung dé tré dén mét tép tai liéu XML cu thé. Hinh
16.11 cho thay trung tam dieu khién sau khi chay tép kich ban & trén.
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Hinh 16.11 — Trung tam diéu khién sau khi thwc hién table_creation.txt

Trong hinh 1a ndi dung cda bang CLIENTS. Cot cudi cung “Contact” la mot cot XML. Khi
ban nhap vao nut cg’J ba dau cham, mét clra sO khac mé ra cho ban thay ndi dung tai liéu
XML. Clra sb nay ndm & géc dwdi bén phai ctia hinh 16.11

16.3.5 Truy van div liéu XML

Trong DB2, c6 2 céch dé truy van dir liéu XML:
e St dung SQL vé&i cac Iénh mé rong cho XML (SQL/XML)
e S dung XQuery

Trong cé 2 céch trén, DB2 déu tuan theo chudn XML quéc té.

Truy van dir liéu XML véi SQL/XML

S dung nhirng cau 1énh SQL thuan tly cho phép ban lam viéc véi ca dong va cot. Mot
cau lénh SQL lam viéc dwgc véi nguyén ca tai lieu XML; tuy nhién né lai khong c6 kha
nang lam viéc véi chi mét phan cda tai liéu XML. Trong trwérng hop nay, ban can st dung
SQL vé&i cac Iénh mé rong cho XML (SQL/XML).

Bang 16.5 bén dwdi mo ta mét s6 ham SQL/XML c6 sén véi chuan SQL 2006

Tén ham Mb ta

XMLPARSE Téach (phan tich) thuéc tinh hodc di liéu nhij phan trong 1 dbi
twong Ién, 13y ra gia tri XML

XMLSERIALIZE Chuyén gia tri XML sang thudc tinh hoac di liéu nhi phan
trong 1 ddi twong Ién

XMLVALIDATE DPanh gia gia tri cia XML véi so d6 XML (XML Schema) va
ghi ch kiéu céc gia tri ctia XML

XMLEXISTS Xé&c dinh (kiém tra) cau truy van XQuery c6 gia tri tra vé khéng
(vi du mét day gid tri hay nhiéu hon)
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XMLQUERY Thuc thi cAu truy van XQuery va tra vé day két qua

XMLTABLE Thue thi cau truy van XQuery va két qua tra vé (néu co) sé la
mét bang quan hé

XMLCAST Ep kiéu XML

Bang 16.5 - Cac ham SQL/XML
Nhirng vi du minh hoa sau st dung co s& di liéu “mydb” ma ta da tao ra ttr trwde.

Vidu1:

Gia s ban can x&c dinh tén tat ca khach hang séng & mét viing nao dé (c6 cling ma ving
— zip). Bang “clients” lwu dia chi khach hang, bao gébm ma vung, trong mét cét XML. St
dung XMLEXISTS, ban tim thay c6t di liéu XML phu hgp véi ma vung, sau d6 gi¢i han lai
két qua tra vé.

SELECT name FROM clients
WHERE xmlexists (
‘$c/Client/Address[zip="95116"]"
passing clients.contact as “c¢”

)

Dong d4u tién cla cau lénh SQL néi rang ban muén 14y théng tin trong cot “name” cla
bang “clients”.

Ménh dé WHERE goi ham XMLEXISTS, chi dinh rd biéu thirc XPath yéu cau DB2 tim
phan tl “zip” cé gié tri 95116.

Ménh dé “$c/Client/Address” xac dinh dwong dan bén trong cay cAu tric cua tai liéu
XML dé DB2 c6 thé tim ra phan t& “zip”. Ky tw $ dwoc dung dé khai bao “c” 1a mét bién.
Bién “c” nay sau dé dwoc dinh nghia bang cau 1&énh passing clients.contact as “c”. Trong
dé “clients” 1a tén bang va “contact” la tén cot cé kiéu di liéu XML. N6i cach khac, ching
ta dang dwa tai liéu XML vao bién “c”.

DB2 kiém tra dir liéu XML trong cét “contact”, duyét tee nat “Client” xubng nut “Address”,
cuoi cung 1a nat “zip” va xac dinh xem khach hang c¢6 song ¢ vung c6 ma vung dé khong.

Néu thay, ham XMLEXISTS tra vé “true” va DB2 l4y ra tén khach hang twong Gng.
Trong DB2 9.5, cau truy van trén cé thé viét don gidn nhw sau

SELECT name FROM clients

WHERE xmlexists (
'"SCONTACT/Client/Address|[zip="95116"]"
)

Mot bién co trt}ng tén voi cot XML dwoc DB2 ty dong tao ra. Trong vi du trén DB2 sé tw
dong tao ra bien CONTACT, né trung tén v&i véi cot XML.

Vidu 2:

Chung ta suy nghi xem lam céch nao tao ra dwgc mau bao cdo gébm danh sach dia chi
thw dién t&r ctia nhing khach hang “Vang” (co trang thai la “Gold”). Cau truy van dwoi day
c6 thé giai quyét van dé nay:

SELECT xmlquery (‘$c/Client/email’ passing contact as “c¢”)
FROM clients
WHERE status = “Gold”
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Dong dau tién néi rang ta mudn lay ra phan t | dia chi thw dién tt cla tai lieu XML che
khéng muén lay ra cot div lieu. Twong tw vi du trwéce, tai liéu XML dwoc lwu trong bién
“$c”. Trong vi du nay, ham XMLQUERY c6 thé dwoc sir dung sau ménh d& SELECT,
trong khi ham XMLEXISTS dwoc st dung sau ménh d& WHERE.

Vidu 3:
C6 truong hop ban mudn trinh bay di liéu XML theo dang bang, ta c6 thé lam dwoc diéu
nay bang céach str dung ham XMLTABLE nhuw vi du dwéi day

SELECT t.comment#, 1i.itemname, t.customerID, Message
FROM items I,
xmltable (‘$c/Comments/Comment’ passing i.comments as “c”
columns Comment# integer path ‘CommentID’,
CustomerID integer path ‘CustomerID’,
Message varchar (100) path ‘Message’) AS t

Dong dau tién cho biét nhitng cot nao sé xuét hién trong tap hop két qua. Nhirng cot bat
dau bang “t” dwa trén cac gia tri cda cac phan t&¢ XML.

Dong tiép theo goi ham XMLTABLE dé xac dinh r6 cot XML ctia DB2 sé chira dir liéu ma
ta can (“i.comments”) va dwong dan dén phan tir do trong tai liéu XML, la nhirng phan tc
mong muon.

T dong 4 dén 6 la ménh dé “columns”, xac dinh nhirng phan t& XML cu thé nao sé duoc
anh xa twong rng v&i nhitng cot trong bang két qua cda cau lénh SQL & dong 1. Phan
anh xa nay c6 sy tham gia cua kiéu di¥ liéu ma cac gia tri cla cac phan t& XML sé& chuyén
ddi thanh. Trong vi du nay, tat ca div lieu XML déu dwoc doi thanh kiéu dir liéu vdn cé cla
SQL.

Vidu 4:
Bay gi¢ ta sé thwe hién mét vi du don gidn c6 st dung biéu thirc XQuery FLWOR bén
trong ham XMLQUERY SQL/XML.

SELECT name, xmlquery (
‘for $Se in $c/Client/email[l] return Se’
passing contact as “c”
)
FROM clients

WHERE status = ‘Gold’

Dong th&r nhat xac dinh rang bang két qué cla cau truy van bao gdm tén khach hang va
két qua tra vé tr ham XMLQUERY. Dong th hai cho biét phan t& “email” dau tién cua
phan t& “Client” s& dwoc trd vé. Dong tht ba chi ngudn di liéu XML (cét “contact”). Dong
the tw cho ta biét cot nay & bang “client”; va dong ndm chi ra khach hang “vang” Ia quan
tdm cua ching ta.

Vidu 5:
Vi du nay minh hoa lai ham XMLQUERY c6 st dung biéu thirc XQuery FLWOR, nhung
lan nay ta khéng chi tra ve dir liéu XML ma con ca HTML.

SELECT xmlquery (‘for S$e in S$c/Client/email[l]/text ()
return <p>{Se}</p>'
passing contact as “c¢”

)
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FROM clients
WHERE status = ‘Gold’

Ménh dé& return cta XQuery cho phép bién déi di lieu XML dAau ra theo yéu cau. St
dung ham text () & dong dau tién chi ra rang ta chi quan tdm dén biéu dién van ban dia
chi e-mail dau tién cta nhém khach théa man yéu cau. Dong th hai cho biét théng tin
nay sé dwoc boc lai trong cac thé HTML (trong trwdng hop nay la thé <p> va </p>).

Vidu 6:

Vi du dwdi day minh hoa cach s dung ham XMLELEMENT dé tao ra mét day cac phén
ttr, m&i phan t& nay lai chira trong n6 cac phan t& con (sub-element) c6 ndi dung vé ID,
tén hang hoéa va chi sé hang héa tdi thiéu trong kho (SKU) twong (rng vé&i cac cot trong
bang “items”. V& co ban, ta c6 thé dung ham XMLELEMENT khi muén chuyén tir div liéu
quan hé sang di liéu XML.

SELECT
xmlelement (name “item”, itemname),
xmlelement (name “id”, id),
xmlelement (name “brand”, brandname),
xmlelement (name “sku”, sku)

FROM items
WHERE srp < 100

Két qua xuét ra cGia cau truy van trén nhu sau:

<item>
<id>4272</id>
<brand>Classy</brand>
<sku>981140</sku>
</item>

<item>
<id>1193</id>
<brand>Natural</brand>
<sku>557813</sku>
</item>

Truy van div liéu XML véi XQuery )

Trong phan trudc, ta da thay duoc cach truy van div liéu XML véi cau SQL 6 phan mé
rong cho XML. Trwong hop nay, SQL la phwong phap truy véan chinh, va XPath duwoc
nhing vao bén trong cau Iénh SQL. Con trong tiép theo nay, ta néi vé cach s dung
XQuery dé truy van di liéu XML. Lac nay, XQuery 1a phwong phép chinh, va trong mét s6
trwéng hop, ta s& nhing SQL vao bén trong XQuery (bang cach s dung ham “db2-
fn:sglquery”). Khi thwc hanh véi XQuery, ta sé& goi vai ham, si dung cé biéu thiec FLWOR.

Vidu 1:
Lam mét truy van XQuery don gian la lay di liéu lién lac ctia khach hang.

xquery db2-fn:xmlcolumn (‘CLIENTS.CONTACT')

Nh¢ ludn ludn thém 1énh “xquery” vao dau biéu thirc, XQuery dé& cho DB2 biét rang n6
can s dung bd phan tich (parser) XQuery. Néu khéng, DB2 sé& cho rang ban dang cb
gang thuc thi bidu thire SQL. Ham db2-fn:xmlcolumn lay c6t ta chi dinh trong tai liéu
XML Iam tham sé. Cau Iénh trén twong &ng vé&i cau lénh SQL sau day:
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SELECT contact FROM clients

Viduy 2:
Ta st dung biéu thirc FLWOR dé |4y thong tin vé sé fax ctia khach hang.

xquery
for Sy in db2-fn:xmlcolumn (‘CLIENTS.CONTACT’)/Client/fax
return Sy

Dong dau tién goi bd phan tich XQuery. Dong thtr hai yéu cau DB2 Iap hét cac phan ti
con fax trong cot CLIENTS.CONTACT. Mai phén‘tCP fax dwgc Iwu trong bien $y. Dong
cudi cling noi rang gia tri cta bién $y sé dwoc tra vé trong méi lan Iap.

Két qua xuét ra clia cau truy van trong gibng nhw sau (mac dinh c6 thé gbm dia chi cta
khong gian tén nhung & day ching ta khong thé hién ra, vi thong tin xuat co thé trai ra
thanh nhiéu dong nén hoi khé doc):

<fax>4081112222</fax>
<fax>5559998888</fax>

Vidu 3:
Vi du tiép theo truy van dir liéu XML va tré vé két qua 1a HTML

xquery
<ul> {
for $y in db2-fn:xmlcolumn (‘CLIENTS.CONTACT’) /Client/Address
order by $y/zip
return <1i>{S$y}</1i>
</ul>

Két qua HTML tra vé tréng nhw sau:

<ul>

<li>

<address>
<street>9407 Los Gatos Blvd.</street>
<city>Los Gatos</city>
<state>ca</state>
<zip>95302</zip>

</address>

</1i>

<li>

<address>
<street>4209 El1 Camino Real</street>
<city>Mountain View</city>
<state>CA</state>
<zip>95302</zip>

</address>

</1i>

2/ul>
Vidu 4:

Vi du tiép theo la cach nhing SQL vao trong XQuery bang viéc st dung ham db2-
fn:sqlquery. HAm db2-fn:sqlquery thwe thi cAu truy vAn SQL va chi trd vé nhirng
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di liéu XML dwoc chon. Chi nhirng cau truy van SQL tra vé di liéu XML mai dwoc truyén
vao ham db2-fn:sqglquery. D liéu XML sé& do XQuery xtr ly.

xquery
for $y in
db2-fn:sglquery (
‘select comments from items where srp > 100
) /Comments/Comment
where S$y/ResponseRequested = ‘Yes’
return (
<action>
{$y/ProductID
Sy/CustomerID
Sy/Message}
</action>

)

Trong vi du trén, cau truy van SQL loc nhirng dong di¥ liéu théa man diéu kién gia tri tai
cot “srp” phai lon hon 100. Tlr cac dong da loc nay lay ra cot “comments”, 1a cét div liéu
XML. Cau Iénh XQuery (hodc XPath) tiép theo dwoc ap dung cho nhirng phan tt con.

Ghi chu: DB2 khong phan biét chi in hoa va chir thwéng va gia dinh tat ca tén bang va
tén cot déu la chir in hoa, trong khi d6 XQuery lai phan biét chir in hoa va chir thwong.
Cac ham trén 1a ham giao dién cia XQuery (XQuery interface function) do d6 tén bang
va tén cot truyén vao cac ham nay nén I1a chir hoa. Truyén tén dbi twong & dang chiy
thwdng cé thé gay ra I16i “tén déi twong khong xac dinh” (undefined object name)

16.3.6 Néi (join) véi SQL/XML

Phan nay sé mé ta cach thirc thuc hién 1énh JOIN gitra hai cot XML cla hai bang khac
nhau, hoac gitra mot cot XML va mot ¢t quan hé. Gia str ta da tao hai bang véi cac 1énh
sau:

CREATE TABLE dept (unitID CHAR (8), deptdoc XML)

CREATE TABLE unit (unitID CHAR(8) primary key not null,
name CHAR(20),
manager VARCHAR(20),

)
Ta c6 thé thwe hién Iénh JOIN theo mét trong hai cach

Phuwong phép 1:
SELECT u.unitID
FROM dept d, unit u
WHERE XMLEXTITS (
‘Se//employee[name = S$n]’

w ”

passing d.deptdoc as “e”, u.manager as

w

m/l )

Trén dong 3 cda lénh nay chi ra rang lénh JOIN xuét hién gitra phan t& “name” la phan td&
con cua cét XML deptdoc cua bang “dept”, va cbt quan hé “manager” cia bang “unit”.

Phuwong phép 2:
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SELECT u.unitID
FROM dept d, unit u
WHERE u.manager = XMLCAST (
XMLQUERY ( ‘$e//employee/name’
passing d.deptdoc as “e”)
AS char (20))

Trong Iwa chon nay, cot quan hé thi & bén trai cia lénh JOIN. Néu cot c6 quan hé & bén
trai dau bang, mét chi muc quan hé cé thé dwoc dung thay cho mét chi muc XML.

16.3.7 Ndi (Join) vé&i XQuery
Gia str c6 cac bang sau dwoc tao ra:

CREATE TABLE dept (unitID CHAR(8), deptdoc XML)
CREATE TABLE project (projectdoc XML)

Néu ta st dung SQL/XML, cau truy van sé& nhw sau:

SELECT XMLQUERY (
‘Sd/delp/employee’ passing d.deptdoc as “d”)
FROM dept d, project p
WHERE XMLEXISTS (
‘$e/dept [@deptID=Sp/project/deptID]’
passing d.deptdoc as “e”, p.project as “p”)

Lénh twong dwong str dung XQuery sé la:

xquery
for $dept in db2-fn:xmlcolumn (“DEPT.DEPTDOC”) /dept
for $proj in db2-fn:xmlcolumn (“PROJECT.PROJECTDOC”) /project
where S$dept/@deptID = $proj/deptID
return $dept/employee

Phwong phéap thir 2 nay dé phién dich hon — bién “$dept” mang tai liéu XML cla cot XML
“deptdoc” clia bang “dept”. Bién “$proj” mang tai liéu XML cua cét XML “projectdoc” clia
bang “project”. Nhw vay dong 4 thwc hién 1énh JOIN gitra mot thudc tinh cua tai liéu XML
dau tién va mot phan to cla tai liéu XML thi hai.

16.3.8 Cac lIénh cap nhat va xéa

Céc lénh cap nhat va x6a dir liéu XML cé thé dwoc thue hién bang mét trong hai cach:
» S dung cau lénh SQL UPDATE va DELETE
> Goi tha tuc DB2XMLFUNCTION.XMLUPDATE

Trong ca hai trwdng hop, cap nhat hodc x6a sé tac dong & mure tai liéu; that vay, toan bo
tai liéu XML dwgrc thay thé véi mét lan cap nhéat. Vi dy, néu trong vi du dwoi day ta muon
thay thé phan t&r <state>, toan bd tai liéu XML trén thyc té bi thay thé.

UPDATE clients SET contact=(
xmlparse (documment
‘<Client>
<address>

<street>5401 Julio ave.</street>
<city>San Jose</city>
<state>CA</state>
<zip>95116</zip>
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</address>
<phone>
<work>4084633000</work>
<home>4081111111</home>
<cell>4082222222</cell>
</phone>
</Client>")
)
WHERE id = 3227

16.3.9 Chi muc XML
Trong mot tai liéu XML, cac chi muc c6 thé dworc tao ra theo cac phén ttr, thudc tinh hoac
gi& tri (van ban). Sau day 1a mét s6 vi du, gia st bang sau da dworc tao:

CREATE TABLE customer (info XML)
Va gia st hd so sau da dwoc lwu trong bang nay:

<customerinfo Cid="1004">
<name>Matt Foreman</name>
<addr country="Canada”>
<street>1596 Baseline</street>
<city>Toronto</city>
<state>Ontario</state>
<zip>M3Z-5H9</zip>
</addr>
<phone type="work”>905-555-4789</phone>
<phone type="home”>416-555-3376</phone>
<assistant>
<name>Peter Smith</name>
<phone type="home”>416-555-3426</phone>
</assistant>
</customerinfo>

1) Lénh nay tao mot chi muc thén thudc tinh “Cid”

CREATE UNIQUE INDEX idxl ON customer (info)
GENERATE KEY USING
xmlpattern ‘/customerinfo/Q@Cid’
AS sgl DOUBLE

2) Lénh nay tao mét chi muc trén phan t& “name”

CREATE UNIQUE INDEX idxZ2 ON customer (info)
GENERATE KEY USING
xmlpattern ‘/customerinfo/name’
AS sqgl VARCHAR(40)

LT3

3) Lénh nay tao mét chi muc trén moi phén t&r “name”

CREATE UNIQUE INDEX idx3 ON customer (info)
GENERATE KEY USING
xmlpattern ‘//name’
AS sgl VARCHAR(40)
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Lénh nay tao mot chi myc trén toan bo van ban (tht ca céc gia tri). Day la lénh khéng
nén dung, n6 qua ton kém dé duy tri chi muc khi thwe hién céac lénh cap nhat, x6a
hoac chén, va chi muc sé rat Ién

CREATE UNIQUE INDEX idx4 ON customer (info)
GENERATE KEY USING
xmlpattern ‘//text ()’
AS sgl VARCHAR (40)
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Bai tap nhanh #14 — SQL/XML va XQuery

Muc dich

Ban d& thay nhiéu vi du vé cu phap cia SQL/XML va XQuery va da duoc gidi thiéu trong
DB2 Command Editor va cong cu IBM Data Studio. Trong bai tap nay, ban hay kiém tra
st hiéu biét ctia ban vé SQL/XML va XQuery bang viéc thuc hanh véi cac cong cu nay.
Ta sé& si dung co s& dir lieu “mydb” dwoc tao ra bang viéc st dung tép kich ban
table_creation.txt ma ching ta da giai thich trong cac chwong trwéec.

Thu tuc

1. Tao co s& di¥ liéu “mydb” va nap di¥ liéu XML, nhw da trinh bay & chwong trudc
2. Sir dung hoac Ctra s6 lénh ho&c IBM Data Studio:
a. Tim ra tat ca cac ndi dung chu thich (comments) trong tai liéu XML trong
bang ITEMS bang hai cach, chi st dung XQuery
b. Tai sao khi ta st dung 1&énh SQL sau lai khéng dwa ra cung két qua?

SELECT comments FROM items

c. Tim ra ID va BRANDNAME cua cac ban ghi ma tai liéu XML cua né cé gia
tri clia trwdng ResponseRequested la “No”

Loi gidi
2a)

xquery db2-fn:xmlcolumn ( ‘ITEMS.COMMENTS’)
xquery db2-fn:sqglquery (“select comments from items”)

2b)
Két qua khac nhau 1a vi SQL tra lai gia tri NULL khi khéng cé gia tri, con XQuery
khong tra lai gi ca.

2c)
SELECT id, brandname FROM items WHERE
XMLEXISTS (‘'$c/Comments/Comment [ResponseRequested="No”
passing ITEMS.COMMENTS as “c”
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Chwong 17 — Phat trién vé&i Java, PHP va Ruby

Chuwong nay sé thdo luan nhirng van dé co ban cla viéc phat trién (ng dung trong Java,
PHP va Ruby trén nén Rails s& dung mét may cha DB2. Muc dich cta chwong nay khéng
nham hwéng dan vé cac ngdn ngl trén, nhwng nd cung cap théng tin thich hop trong viéc
st dung ching véi DB2.

Chu y:
pé biét thém vé théng tin 1ién quan, xem video tai:
http://www.channeldb2.com/video/video/show?id=807741:Video:4402

17.1 Phat trién &rng dung bang Java

Trinh diéu khién IBM DB2 cho JDBC (dworc biét dén nhw trinh diéu khién JCC) dwoc xem
la t6i wu dbi voi cac may cha DB2 trén tat cd cac nén tang. Tép db2jcc.jar
(com.ibm.db2.jcc) bao gdm trinh diéu khién kiéu 2 va kiéu 4. Tép db2jcc.jar cling bao gém
bat ci» may khach DB2 nao, hodc né cé thé dwoc thay (trinh diéu khién IBM DB2 cho
JDBC va SQLJ) tr trang web DB2 Express-C (ibm.com/db2/express)

17.1.1 Trinh diéu khién JDBC kiéu 2 (type 2)

Trinh diéu khién JDBC kiéu 2 yéu cau mét may khach DB2 da duwoc cai dat noi ma ing
dung JDBC sé thuyc thi. Hinh 17.1 minh hoa mét (rng dung JDBC st dung trinh diéu khién
kiéu 2.

saL
Application

sSaL
Run-Time Classes

JDBC |4—p DB2 Client

Hinh 17.1 = Trinh diéu khién JDBC kiéu 2

Hinh 17.2 dwa ra mét doan ma Iénh cho ta thay lam thé nao dé thiét lap mot két ndi siv
dung trinh diéu khién JDBC kiéu 2. Liru y 1a URL khong bao gom hostname hoc thong tin
vé cong bdi vi diéu nay dwoc thwe hién tr may khach DB2.
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public static final String DB_URL = “jdbc:db2:sample”;
Properties connectProperties = new Properties();
connectProperties.put (“user”, “db2admin”);
connectProperties.put (“password”, “ibmdb2”) ;
Connection connection = null
try
{
Class.forName (“com.ibm.db2.jcc.DB2Driver”) .newInstance () ;
connection = DriverManager.getConnection (url,
connectProperties)
}
catch (Exception e)
throw e;

}

Hinh 17.2 — Thiét 1ap mot két néi sir dung trinh diéu khién JDBC kiéu 2
17.1.2 Trinh diéu khién JDBC kiéu 4

Trinh diéu khién JDBC kiéu 4 khong yéu cau mot may khach phai két n6i dén mot may
cha DB2. Hinh 17.3 minh hoa mét (rng dung JDBC st dung trinh dieu khién kiéu 4.

[ionaen— Losts o
| JDBC Application
DBMS

Engine

Storage

All Java JDBC
and networking Database connection

protocol AL via DBMS
' networking

Hinh 17.3 — Trinh diéu khién JDBC kiéu 4

Hinh 17.4 dwa ra mét doan ma Iénh cho ta thay lam thé nao dé thiét lap mot két ndi st
dlimg trinh diéu khién JDBC kiéu 4. Lwu y la URL bao gom c& hostname hodac théng tin veé
cong.

public static final String DB_URL=
“jdbc:db2://serverl:50000/sample”;
Properties connectProperties = new Properties|();
connectProperties.put (Yuser”, “db2admin”);
connectProperties.put (Y“password”, “ibmdb2”);
Connection connection = null
try
{
Class.forName (“com.ibm.db2.jcc.DB2Driver”) .newInstance () ;
connection =
DriverManager.getConnection (url, connectProperties)

}
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catch (Exception e)
throw e;

}

Hinh 17.4 — Thiét l1ap mot két néi str dung trinh diéu khién JDBC kiéu 4

17.2 Phat trién &rng dung bang PHP

PHP (PHP Hypertext Preprocessor) la mot ngudn mé, 1a ngdn ng kich ban déc lap vé
nén tang duwoc thiét ké cho viéc phat trién tng dung Web. D6 la mét trong nhwng ngén
ng® web dwoc trién khai rong réi nhat trén thé gi¢i hién nay. Tinh phé bién cta PHP dwa
trén cac dac trwng cia ngbn ngir:

- Nhanh, dé hoc tir thap dén cao

- Manbh, tinh thyc thi cao va kha chuyén

- On dinh va an toan

- M6t sw lwa chon dbi v&i J2EE va .NET trén nén Web.

- Dé& dang tich hop vao cac méi trworng/hé théng khéng thuan nhét.
- Puoc chirng té théng qua trién khai rong rai

- Tao nén mét cong déng day strc sbng

PHP 1a bo phan ctia LAMP (viét tat ctia cac tir Linux, Apache HTTP Server, MySQL, PHP
/ Perl / Python). Bay la mét nhdom cong nghé web ma nguon ma, thuwdng san c6 trén cac
nha cung cap (ISP) v&i gia hop ly.

17.2.1 Lwa chon két néi DB2 cho PHP

IBM hd trg truy xuét dén co s& dir liéu DB2 tir cac rng dung PHP théng qua hai phan mé&
réng.

ibm_db2:

Phan mé& rong ibm_db2 dwa ra mét giao dién [ap trinh thd tuc wng dung cho phép tao,
doc, cap nhat va ghi cac thao tac co s& div liéu thém vao dé mé& réng truy xuat dén siéu
co s& di liéu. N6 cé thé dwoce bién dich dé l1am viéc véi PHP 4 hodc PHP 5. Phan mé&
réng san cé tir kho thw vién PECL dwéi sw cho phép cua Apache 2.0. N6 dwgc IBM phat
trién va hé trg. C6 day du cac déc tinh hé tro cho céc tha tuc Iwu trir va LOBs, nhanh, va
dwoc t6i wu cho DB2.

PDO_ODBC:

PDO_ODBC la trinh diéu khién cho phan mé réng cta Céc dbi twong di liéu PHP (PHP
Data Objects - PDO), va s8n sang truy cap dén co s& di liéu DB2 théng qua mét giao
dién co s& dir lieu hwéng ddi twong da duwoc tha tuc héa trong PHP 5.1. N6 ¢6 thé twong
thich nguwoc voi cac thw vién ctia DB2 mot cach tw dong. N6 cung cép mot giao dién truy
xuét di¥ liéu tiéu chuan cho PHP. Nhanh chéng, nhe nhang, va huéng dbi twong. Phan
m& rong PDO_ODBC st dung cac thw vién DB2 dé truy xuat mét cach tw nhién, va né da
duwoc xay dwng trong PHP 5.1. C6 thé tham khao thém tai:

e http://pecl.php.net/package/pdo
e htitp://pecl.php.net/package/PDO ODBC

Két n6i dén mét co’ s& dir ligu DB2 chwa phan loai (uncalalogued)
DBoan méa 17.1 cho thay lam thé nao dé két noi dén co s& dir liéu DB2 str dung mét trong
hai phan mé& rong da dwoc mé ta & trén.
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Shost = 'localhost';
Sport = 50000;
SDSN = "DRIVER={IBM DB2 ODBC DRIVER}; PORT=S$port;

HOSTNAME=S$host; DATABASE=S$database; PROTOCOL=TCPIP;
USER=Suser; PWD=S$password";

—— If using the ibm_db2 extension -—-
Suconn = db2_connect ($SDSN, null, null);

—— If using the PDO_ODBC extension —-
try {
Suconn = new PDO("odbc:$DSN", null, null);

}
catch (PDOException $e) { print S$e->errmsg(); }

Doan ma 17.1 — Két n6i dén mét co s& dir liéu bén ngoai

Poan ma 17.2 cung cép mét vi du cho mét (rng dung PHP don gian st dung phén mo
rong ibm_db2

<?php
$sgql = "SELECT name, breed FROM ANIMALS WHERE weight < ?";
Sconn = db2_connect ($Sdatabase, S$Suser, S$password);
Sstmt = db2_prepare ($conn, $sqgl);
Sres = db2_execute ($stmt, array(10));
while (Srow = db2_fetch_assoc($stmt)) {
print "{Srow['NAME']} is a {Srow['BREED']}.\n";
}
?>

Doan ma 17.2 — Mét irng dung PHP don gian str dung phan mé réng ibm_db2

Cau hinh PHP cho jbm_db2 ]
Trong Linux hoac UNIX ban can thay doi tép php.ini nhw sau:

extension=ibm_db2.iso
ibm_db2.instance _name=<instance name>

Déi véi Windows, thay dbi tép php.ini nhw sau:
extension=php_ibm_db2.dll

Tiép theo, ban co thé tai va cai dat bo twng dung Zend Core for IBM sé duwgc mo ta trong
phan tiép theo, va dirng ngai vé cac vwédng mac & cau hinh nay.

17.2.2 'ng dung cong nghé Zend Core danh cho IBM

Zend [Core] la b cong cu PHP hoan chinh cho méi trwdng phat trién va san xuét cac tng
dung web t0i quan trong cho doanh nghiép. Zend [Core] the hién sw tin cdy, hiéu qua va
sy linh hoat can thiét cho viéc van hanh nhirng rng dung PHP. Zend [Core] c6 thé dwoc
tai vé tai dia chi sau: hitp://ibm.com/software/data/info/zendcore

Zend [Core] cho IBM bao gbm cai d&t DB2 va may khach IDS, mot may chd HTTP cla
Apache (tuy chon), PHP5 va mét sb thw vién phd bién kém theo bao gém: ibm_db2,
PDO_INFOMIX. Zend [Core] cho IBM ciing c6 thé cai d&t may cha DB2 Express-C, may
cht IBM Cloudscape™, bd hwéng dan str dung PHP, va mét sé &ng dung vi du trén DB2.
Zend [Core] thé hién sw tién dung va cai dat méi trwéng PHP mét cach dé dang, xem hinh
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minh hoa 17.5,17.6 va 17.7.
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Hinh 17.7 — Ctra sé ciu hinh PHP cta Zend

17.3 Phat trién (rng dung Ruby trén nén Rails

Ruby la mét ngdn ngi¥ kich ban huéng d6i twong, dong va da nén dua trén ma ngudn mé.
Ruby giup cho phat trién cac wrng dung mét cach dé dang, nhanh chéng va con bao gom
tap hop cac thw vién rat phong phd. Ruby la ngdn ngir 1ap trinh don gian, gon nhe dwoc
phét trién b&i Yukihiro Matsumoto (“Matz”) vao nam 1995.

Rails 1a moét bd khung hoan chinh cho viéc phét trién cac ng dung web dua trén co s&
dir lieu do Ruby phat trién. Rails cai dat kién trac model-view-controller (MVC). Rails néi
lén nhw 1& mot trong nhirng khung phat trién ng dung web manh nhét ké to nam 2004 do
David Heinemeier Hansson phat trién.

17.3.1 B6 cong cu phat trién DB2 trén nén Rails

IBM nhan ra dwoc tdm quan trong cta Ruby trén nén Rails trong cong déng phat trién
&ng dung web. Chinh vi ly do d6 ma IBM da tao ra bd céng cu phat trién DB2 trén nén
Rails (Startup Toolkit for DB2 on Rails). Day la bd cai d&t dwoc tich hop lai dé tao nén mot
mai trworng phat trién DB2 béng Ruby trén nén Rails. Bo céng cu nay cé thé download tai
dia chi: http://www.alphaworks.ibm.com/tech/db2onrails

B6 coéng cu nay bao gém:

Bo cai dat

Hwéng dan cai d&t va ciu hinh Ruby va Rails

B6 cai dat DB2 — Express C 9 va bd cong cu kem theo

Cé4c trinh diéu khién (driver) cho DB2 Ruby va bé thich hop cho DB2 Rails
Vi du va bai tap

YVVVYY
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Phu luc A — G& roi

Trong phan nay, ching ta sé& noi vé cach lam thé nao dé giai quyét (96 r6i) nhirng véan de
c6 thé gap phai khi lam viéc véi DB2. Hinh A.1 cung cap mét so dd téom tat quan vé
nhirng viéc ching ta nén lam khi gap sw cd.

Hinh A.1 - Téng quan vé viéc g& roi

Chuy: . )
Dé thém théng tin vé g& rbi, xem video tai dia chi
http://www.channeldb2.com/video/video/show?id=807741:Vide0:4462

A.1 Thém théng tin vé ma cac 16i

Dé thu thap duoc nhiéu thong tin hon tir doan ma 16i ma ching ta nhan dwoc hay nhap
ma 16i ma ban nhan dwoc véi dau chdm héi (?) vao ving nhap Iénh va nhan vao nat
Execute, nhw trong hinh A.2 dw&i day
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Hinh A.2 - Tim kiém théng tin vé doan ma bi 16i

Déu cham héi (?) s& goi dén trinh trg gitip (Help) clia DB2. Dwéi day la mot s6 vi du vé
kich hoat trinh help, vi du nhan dwgc ma 16i SQL la “-104”. Tat ca nhirng vi du dwéi day la
twong dwong

do2 ? SQL0O104N
db2 ? SQL104N
db2 ? SQL - 0104
db2 ? SQL - 104
db2 ? SQL - 104N
A.2 SQLCODE and SQLSTATE

Mét SQLCODE la ma nhan dwoc sau khi moi cau 1énh SQL da dwoc chay. Y nghia cia
Cac gia tri nhw sau:

SQLCODE = 0; Iénh thanh céng
SQLCODE > 0; Iénh thanh cong nhwng chwong trinh ¢6 canh bao
SQLCODE < 0; Iénh khdng thanh cong va tra vé mét I6i

SQLSTATE gém 5 ky tw, chudi nay tuan theo chuan ISO/ANSI SQL92. Hai ky tw dAu tién
cho ta biét ma I&p SQLSTATE

00: Iénh thanh cbng

01: c6 canh bao

02: khéng tim thay diéu kién
T4t ca cac méa I6p khac dwoc xem nhw ¢ 16i

A.3 Nhat ky khai bao quan tri DB2

Nhat ky khai bao quan tri cung cap cong cu ding dé chan doan thong tin vé cac 16i tai cac
diém phat sinh 16i. O hé diéu hanh Linux/Unix thi nhat ky théng b&o quan tri
(Administration Notification) 1a mét tép van ban <tén thé‘hién>.nfy (vi du “db2inst.nfy”). O
hé dieu hanh Windows, tat ca cac khai bao quan tri déu dwoc ghi vao Windows Event
Log.
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Tham s6 céu hinh DBM notifylevel cho phép ngwdi quan tri chi ra mirc do thong tin
dwoc ghi lai

0 - khéng c6 khai bao quan tri nao dwoc gilr lai (khéng khuyén khich)

1 - 16i nang ho&c khéng thé phuc héi

2 - hanh déng can duwoc thwe hién ngay lap tie

3 - théng tin quan trong, khéng can hanh dong ngay lap tirc (méc dinh)
4 - thdng diép

A.4 db2diag.log

Db2diag.log cung cép thong tin chi tiét hon vé nhat ky khai bao quan tri DB2. N6 thuwong
chi dwoc str dung bdi nhan vién ho tre ky thuat DB2 hay ngwdi quan tri ¢d kinh nghiém.
Thong tin & trong db2diag.log bao gém:

- Vitri cia ma DB2 phat sinh I6i

- M@t chwong trinh nhan dang, cho phép ban c6 thé so sanh nhitng dong cia ng
dung trén tép db2diag.log trén may chd va may khach.

- Mot théng diép chan doan (bat dau bang “DIA”) giai thich nguyén nhan cia I6i

- Céc di lieu ho tro sdn cé, nhw 1a cAu trac dir lieu SQLCA va con tré dén vi tri cta két
xuét hoac tép bay

O Windows, db2diag.log dwgc chira trong mét thw muc mac dinh:

C:\Program Files\IBM\sqgllig\<instance name>\db2diag.log

O Linux/Unix db2diag.log dwgc chira trong thw muc mac dinh:

/home/<instance_ owner>/sqllid/db2trum/db2diag.log

Y nghta ctia chan doan duoc quyét dinh bai tham sé cau hinh dbm cfg DIAGLEVEL. Cép
dé tir 0 dén 4, 0 la it y nghia nhat va 4 la cao nhat, mac dinh 1a 3

A.5 Theo vét CLI

Voi CLI va céc (ng dung Java, ban c6 thé bat tién ich theo vét CLI dé khac phuc nhiing
sy ¢ cho né. Diéu nay co thé dwoc lam bang cach stra dbi tép db2cli.ini & may chd, noi
ma rng dung cua ban dang chay. Nhirng treéng dac trwng cua db2cli.ini dwoe chi ra bén
dwoi:

[common ]

trace=0

tracerefreshinterval=200
tracepathname=/path/to/writeakls/directory
traceflush=1

Theo vét & muirc thap ciing sén cé (db2trc), nhwng nd thwdng dwoce nhan vién hé tro ky
thuat str dung.

A.6 Khuyét diém va stra 16i trong DB2

Dai khi mét 16i ma ban thinh linh gap phai lai 1a nguyén nhan cta mét sw ¢ (16i) ciia DB2.
IBM sé& déu dan phat hanh nhirng ban sira 16i (Fixpacks) dé stra chiva nhirng 16i do
(APARs). Trong tép van ban cta ban stra 16i c6 chira danh sach nhieng 16i ma no6 stra
chira dwoc. Khi phat trién mot tng dung mai chiing ta nén cap nhat nhirng ban stra 16i
m&i nhat dé tranh nhivng van dé cé thé xay ra trong khi lam viéc. D& xem phién ban hién
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tai va mwec d6 cua ban stra 16i, chon About t&r trinh don Help, tr clira sb lénh gb
“db2level”. Lwu y rang, ban stra I0i va sy ho tro tiv IBM chi ¢ hiéu lwc trong DB2
Express—C khi ban mua ban quyén 12 thang
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Nguén tai nguyén

Cac trang web

1. Trang web chinh thirc cia DB2 Express-C:

www.ibm.com/db2/express

Website nay cho phép ban tai cac tép cai dat cho may chi DB2, may khach DB2,
céc trinh diéu khién danh cho DB2, ban ciing c6 thé tim thdy cac hwéng dan st
dung, hodc tim doc blog ctia nhém phat trién DB2, d&ng ky dé nhan email tai day.

2. Dién dan DB2 Express:

http://www.ibm.com/developerworks/forums/dw forum.jsp?forum=805&cat=19

Ban c6 thé st dung Dién dan nay dé dang tai cac van dé vé ky thuat méi khi ban
khong thé tw minh tim thay cau tra I&i cho cac van dé do.

3. Trung tam dir liéu DB2
http://publib.boulder.ibom.com/infocenter/db2luw/v9/index.jsp

Trung tam di¥ liéu cung cap ngudn tai liéu hwong dan tryc tuyén. Day 1a ngudn tai
nguyén dwoc cap nhat mét cach thwong xuyén nhat.

4. developerWorks

http://www-128.ibm.com/developerworks/db2

Website nay l1a mét ngudn tai nguyén tuyét vori cho nhivng ngudi phat trién va
nhi*ng ngwoi quan tri hé thdng co s& di liéu, tim thay dwoc nhiéu bai viét, bai
hwéng dan... hoan toan mién phi.

5. alphaWorks

http://www.alphaworks.ibm.com/

Website nay cho phép ban truy nhap truc tiép vao cac cong nghé ndi trgi cta IBM.
Day 1a noi ban c6 thé tim thdy nhitng cdng nghé mai nhéat tv Phong Nghién ciru
cta IBM.

6. planetDB2
http://www.planetdb2.com/
Day la noi tap hop nhiéu blog ctia nhirng ngudi phét trién DB2.

7. H6 tro ky thuat DB2

Néu ban da d&ng ky hé tro ky thuat 12 thang tir DB2 Express-C, ban ¢6 thé tai cac
ban va 16i tir Website nay:

http://www-306.ibm.com/software/data/db2/support/db2 9/
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Sach

1. Free Redbook: DB2 Express-C: The Developer Handbook for XML, PHP, C/C++,
Java, and .NET
Whei-Jen Chen, John Chun, Naomi Ngan, Rakesh Ranjan, Manoj K. Sardana,
Théang 8 nam 2006 — SG24-7301-00
http://www.redbooks.ibm.com/abstracts/sg247301.htmI?Open

2. Understanding DB2 — Learning Visually with Examples V9.5
Raul F. Chong, Thang 1 nam 2008 — ISBN-10: 0131580183

3. DB2 9: pureXML overview and fast start
Cynthia M. Saracco, Don Chamberlin, Rav Ahuja
Thang 6 nam 2006 — SG24-7298
http://www.redbooks.ibm.com/abstracts/sg247298.html|?QOpen

4. DB2® SQL PL: Essential Guide for DB2® UDB on Linux™, UNIX®, Windows™,
i5/0S™, and z/OS®, 2" Edition
Zamil Janmohamed, Clara Liu, Drew Bradstock, Raul Chong, Michael Gao, Fraser
McArthur, Paul Yip
ISBN: 0-13-100772-6

5. Free Redbook: DB2 pureXML Guide
Whei-Jen Chen, Art Sammartino, Dobromir Goutev, Felicity Hendricks, Ippei Komi,
Ming-Pang Wei, Rav Ahuja, Matthias Nicola.
Thang 8 nam 2007.
http://www.redbooks.ibm.com/abstracts/sg247315.htmI?Open

6. Information on Demand — Introduction to DB2 9 New Features
Paul Zikopoulos, George Baklarz, Chris Eaton, Leon Katsnelson
ISBN-10: 0071487832
ISBN-13: 987-0071487832

7. Redbook: Developing PHP Applications for IBM Data Servers.
Whei-Jen Chen, Holger Kirstein, Daniel Krook, Kiran H Nair, Piotr Pietrzak
Thang 5 nam 2006 — SG24-7218-00
http://www.redbooks.ibm.com/abstracts/sg247218.html|?Open

8. ChannelDB2 . ]
ChannelDB2 la mang xa hdi ctia cong dong DB2. N§i dung cua né lién quan dén DB2
nhw video, vi du, blogs, thao luan, tai nguyén... cho Linux, UNIX, Windows, z/OS, va
i5/0S.
http://www.ChannelDB2.com/

Email lién hé
Hop thw DB2 Express-C: db2x@ca.ibm.com
Hop thw DB2 danh cho céac trudng Pai hoc: db2univ@ca.ibm.com
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Bat dau véi DB2 khong thé nao dé dang hon. Boc
cudn sach nay dé:

- Tim thay tat ca nhirng diéu vé DB2 Express-C.

- Hiéu vé kién tric cua DB2, cac cong cu va bao
mat DB2.

- Hoc cach quan trj Co’ s& dir liéu DB2.

- Viét ma SQL, XQuery.

- Phat trién chwong trinh trng dung str dung co’ s&
div liéu DB2.

- Luyén tap bang nhirng bai tap thwc hanh.

- Chuan bi cho ky thi DB2 trong truwéong.

Su phat trién nhanh chéng ctia XML, Web 2.0, va SOA da dan dén nhirng nhu cau vé mét
loai hé quan tri di¥ liéu lai mang tinh cach tan. DB2 Express-C cta IBM la mt hé quan tri
di li&u mién phi, khong gioi han, va 1a co s& di liéu LAl c6 kha nang quan tri ca XML va
dir liéu quan hé thuan tay mét cach dé dang. Mién phi nghia la DB2 Express-C c6 thé
dwoc tw do tai vé, tw do dé ban xay dwng (rng dung, tw do trién khai san pham, va tw do
phan phéi lai cac gidi phap cua ban. Va, DB2 khéng d&t mét gi¢i han nao cho kich thwéc
dir liéu, sé lwong di liéu, hoac sb lwong nguwdi siv dung.

DB2 Express-C chay trén hé thédng Windows va Linux va hd trg' nhiéu ngon ng 1ap trinh
khac nhau, bao gom ca C/C++, Java, .NET, PHP, Perl, va Ruby. Nhirng hé tro true tuyén
cling c6 thé dwoc dang ky v&i g|a thap. Néu ban muén cé nhiéu chuc nang cao cap hon
nira déi véi mot hé quan tri co s& div liéu, ban c6 thé dé dang trién khai nhirng (ng dung
da dwoc xay dwng bang DB2 Express-C 1&n nhirng &n ban DB2 khac nhw DB2 Enterprise.

An ban DB2 mién phi nay rat ly twéng cho nhing nguoi phat trién, nhirng nguoi tu van,
nhung nguo’l ban phan mém doc lap, cac quan tri vién co s& di liéu, sinh vién, hoac bét
Ky ai c6 y dinh phat trién, thiv nghiém, trién khai, ho&c phan phéi cac ung dung vé co s&
dir liéu. Hay tham gia vao sw phat trién clia cong ddng nhirng ngwéi siv dung DB2
Express-C ngay hém nay. Ban s& kham pha ra cach hoan toan méi dé tao ra chuong
trinh (ng dung, cling nhw cach phét trién nhirng gidi phap dét pha.



