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Ja sl 13 e seandl Loy ladl Coladl Gle il JSsidl 08 1 oo Connectivity boLay3l dod e
a3l Gyl Caladl Gle sasing
‘one to many saxie Ll aslg d8de Jiow SN oyl Ll Sl yglay
+—
Lz ladl Olodallg -Cardinality d8dall dsae Jiad il ddslall lodall (e 38 G331 JSuidl Lo ye

A 83l asdly 1 Gisdl asdl o Gle ol 13a oyl Ciladl 1,83 3] -Connectivity bliy3l Jies oill-
a2io bl aadlg 1 i3l ol Il gmill Gle ol ol 1)a5 Lo

—k
aldell glgii 7.4
ERD 91- entity relationship diagram ddsallg (LSIl bodase 9 (udgas by Sl ol judn

.non-identifying dag yut ol identifying 46520 ol daudg Lo] b {ydaazdl (pw d8N2)l £65 LIl -I3Lais|
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ol LaS FK G2yl zliaall Gle PK Guugd)ll zliaall Soig Cumy uaio bas (o dadsll dédall
PK Gyl Zlisall (ous FK o)l 2 liaall 3939 pac g0 ghabio ai dayg sl d63all

Customer Order
PK CustID PK OrderiID
|
| O----- 'O<
LName CustID
FName OrdDate

- ..“-'.g Hn. isnc

Order
Customer
PK CustID PK OrderlD
11 PK,FKI CustID
I O<
LName
FName OrdDate

- ..".'.g a_B_llc

dyliayl aldell 7.4.1
3929 Wl O3l Jsaadl zliow 3 of dyluis 3l @83l (6 dé)ld dasd FK Lo yladl zlisall sso ol oSe
(lo (nl Jga>
ad) $3lg -3 50 L - ligym Mg youo (ro G850 g5 O JSidl b HEoll ro)l Zusg
.zero OR many 3326 gl yauw d6dc il e

d>l> pac JasNiws Ao w33l JSdl oo L')A,pil oladl Lle Order table wldlbll Jgas Ll woylas 13]
JUiall G JSuidl zdgng «o5yluis| saziall ciladl of T dlaae 998 s @5 L)l customer Juesll

zero to many sasio G| yuo d)lisdl dddall jo) plaziwl diasS e (Galull
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Juoc 20 aslg wdb Jow buip gl vy

. 822010 Ullb pad gl Juosll gubiuwg
bol 225 aolg

Customer Order
PK ORDERID
PK CustID
Y Y | PK,FKI CustID
L Y
I ~N
LName
A OrderDate
FName

allb Juae wilb Jaud gody of v

. Uaace g Llb pad gl | oliay U
(null) &)l6 ainsb godi Uf Linsg toc gga Llb pady gl Jro=ll oling

il gl Gle galudl JSuidl 8 d8dall o) el Laul (S
9 Lidl 3> Gl Lle b s5lg (LS Lle order entity Cllall (LS clgis! ol Colsdl o

2l 3> Golwl le by aslg HLSg .Customer table Juosll Jgax

@3 gl (idl x> Lwlawl Lle (b ya .0 1) OLIL @adi aae Joosl (o el ozl o

a8l 3> Gulwl le 833210 OLb
ol youo & B3e ST o >lgg youay &yl 3l &8Nl 190y o [>Tl o) O JS—inll xdg
S)lis| aslgll Cols Cus zero OR one s>l

17610 to one a>lg Ll xao dyylisBl @83l jo) alaiwl duisS (e Ilio LI JSil ey
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(Spouse) 29j gods ol v

. 51 295 2ol b wabgo by
w43l 205 anlg wabgaos Lbuipo anlg e 929K e e

Employee Spouse
PK EMPID v v PK,FKI EMPID

| (W
Il ~

LName A A SpouseLName

FName SpouseFName

(Spouse) agj Jaw gods ol iy oabgall Jgas (o Labgo jogb gul
o6l 2195 aslg ebgoy Lhiigo [aalg Lislg 1ol (Spouse) algjill Jgas 9 (Employee)

Mandatory relationships diol V] aldiell 7.4.2
b 89 3 >lg d8Me dddlell 030 o) rghal .duol Al A8l 8 hilio LS gas axlg HLS Ligas by
.woly| one side s>lg ol ol L“si ~H JSLidl L9 LeS one and only one

:one and only one Jné9 3>lg duoly 3l dddlell yo) plasviwl dudusS oy o ISl @o”y

e bgo w0 gl Jauw gonl gl

. wnbl 225 2ol b wabgo bui
05 224 2slg allo (Employee ID) 2079 @94 wahas Bk

Employee Spouse
PK EMPID v v PK,FK1 EMPID

|| ||
[ Il

LName A SpouseLName

FName SpouseFName

Lb_bg.oubj_v.n;;ngld;_ng.nbi_qaian U—D'-D-bg-DJ-B-b-'uTu—'l-'
wial 225 2alg allo (Employee ID) 0 (Employee) g1abgoll Jgao

Joil e 6aolg )0l (Spouse) algjill Jgan

many side 33 2iall Cilall e Sh > One to many sxeie L] 3>lg d8Mc o) g JSuidl Tude

133210 Ll aolg duolil3l @83l joy alaiuwl duisS (e Slie QI JSkindl Zudgrg «Lolill
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(order detail) wlb Junléi Jaww buiy of woy

. 633 =2io0 wlaiio anlgll wdbll jobi
bl 205 aslg (Order) wdby aolg ' oll - N

Order Order Details
OrderlID
PK OrderID PK,FK1
A\ Y1 PK ProductID
| 1]
[ I
CustID A A Qty
OrdDate Price
wulb wpeo wilbll Juolsi g gods of Js1l Lle aslg adio wilbll gani of vy
ae)ls diousd ggii Ul wioug allo aslg (OrderID)
(null)

Ol oSy G331 JSLidl 8 5oyl o syl Sl Lle zudgall @83all o) (o Glslall Cladl ol L)
,;)Agﬁl colsdl e Cuggp 9 LeS 3a=ie connectivity bld)lg 0 lgieud cardinality dddell dysaei d ()9S

Q) 095 O Sy g O Uil (6 Zudoo 3t o g 3>l diagd byl of (Il JSuidl 8 sopl (yo
40ad 1 b3l oeSy of oSay 3]« FO JSal (6 90 LS .0 diayd bl

Wlid 5853 018 <0 Lagdll il Coladl Gle blsy3l oy xghl 1318« sguaill sgaxl bls)ydl o) gl
Jolaadl s bl

16331 JSl 69 392900l 3o))l Jio a8l o) Belyd dapb Gl Lagd

Mozl ,Jg..\_? L>-99 Order table ul_:.Ua” Jg.\_? L>-9 CustID ,J_A.ASL” k_9§_$bo ul.c. )9_4\.9.” (G S

Byo 1 el amg 0 Lol as Lyl Customer table
null 46,18 diagd (19S5 26 Order table coldlall Jgaz 6 CustlD Juosll )20 i 0 dagdll isi

OLS 13 a5t 1 -bLiiydl e il piblio 0 ol Jid (sl Ll bl 839290l T ol puiis »
Joa> 9 L8r20ll 13 3929 S0ud (Order table bl Jgax 6 CustiD Jypoc L8i2o s

Jso 2.\>I9 Z)A Customer table ¢Naosll
:cardinality dddell dysaeid 0 jo)l ()3 boaic (b yol)idl cliSay @
A¢)lall eusll 59>¢) Order table cldlall Jga> 9 FK o)l Zliaal Zrowy .1

Ayl zslaall Soisd 3 oy a3 PK oyl Zlaall (o lej> FK o)yl Zliaall Gud .2
.null de)lé pud Lle
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Customer Order
PK | CustID PK | OrderlD
Yo of———
LName EK1 CustID
FName OrdDate

duublwi allhno 7.5

a3y «llhiall 2az dic eodmiuall o lade Juaxi tbusiness rules Josoll aclgd ¢

.cardinality dddell dysac 3>l

bl LS gas Olpo 332) (uaddl andly Liadl sl e 205 icardinality d9slall dysas o
Ao 53 QLS Bgaxy
3>lg @83 gl wasly Ll aslg d8Me ko «dgaz G d6Nsll J.:m 999 :connectivity bli,3l -

Daxio Ll

ol O Ga>l Lle DBMSs <ULl aclgd 8yl plas jusd Gl sclgéll d:.m :constraints sga8)l
.semantics 3Rl 3olgs UL

OSar 3 LS . Jgaz> JSI primary key (uwsdy Zliss 39> wllais tentity integrity LIl dodlw ¢

null &)1 @ud Lle dio ¢j> ST 39 Luusdyll Zliaall Sgizy O

o2l zlisoll Lle syl zlisoll Sgisy Cau> tidentifying relationship ddjeall dSsall  «
Juain by ERD hbiaxe 9 lgd] )ling foreign key

Zoounall DLl eud 3o Ll dudhiall lowdeill Lo lintegrity constraints dosluwll 3g49
attribute dowd) Cunliall Guwiil 3353 LaS gy 7 gommall yué ol Lay

Jlie LS Wea> 32ls HUS Wea> iy :mandatory relationship dseliJl dodlall -

Zlaoll (ows )yl Zliaall Lle (Sgiss 3 inon-identifying relationship d9jes jusll ddslall -«
Jadio bz ERD ke (8 lgdl 5Ling comnsyl!

d.C)LQ dLm_o FK ool 2liaal) oS ol (S Cus :optional relationship ds)Las>3l déslell  »
il ol Jgaz 3929 LIl o3l Josadl zlizg 3 Losic of

OLSIl 8 L)yl dslias doyd Lle yied o) S ol g torphan record pwidl Jowudl ¢
oyl Zliaall 4 s>y S HLSI 6 ST olaoll
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Woylhe Ganssy Bliss Lz)ldl Zliaal) (oS of dlis ireferential integrity dae>yall doduudl

656 dosd Loyl Zlial) OeSy Of camed Sl

‘RDBMS gi relational database management system dudyslall LU 3clgd 8yls] pUas  »
)50l 38 Al Laidell Z3geil Lo sy Eus (&l WUl 8acld alla gag
IBM &Sy gulidl San Jose duwg> Olw ilsul yuie (o E.F. Codd g8

ol daydg d8Mc Lo] (ST .ERD lalazs 8 (yuloas (o d83ell £45 oo :relationship type ddslall g5 *

e3> G powys oy d83all ode | HLide (non-identifying daudg yut of (identifying 4930
HJloi 7.6
il e ol @ QW Cawogll 1,81

students Ll Jg> logles Lle Sgimid LI JSidl 8 dolwdl oL bl 828 Cndud
Juswillg (students Cdlall :d Il Ologlaall iid Cus dolwdl Ligs o w9 enrolled Gl
9)3—09 « 998 sall Lgsd alsi il pools zulwally :swim  classes d>bwdl 890 w09 cenrollment

Ao Ludl g0 (o dalisudll levels Wbgiwellg cds>lundl L9910 instructors

il Lle Lo W1 JSidl paswl

thiLevels
T Level tbiClasses tblEnroliment tbiStudents
Gmshbme ¥ Lessonindex ;“""'"'-o—o ¥ Lessonindex - ¥ s
Level ? <o :/_ FirstName
tbiPool SectionlD Status Middlelnitial
T roal 1 Semester Charged LastName
PaclName Days AmountPaid Suffix
Location \ Time DateEnrolled Birthclsy
Pool LocalStreet
Instructor LocalCity
tbiStaff / Limit LocalPostalCode
_}?_E:l:a_ﬂiD—_ = Enrolled LocalPhone
FirstName Price
Middlelnitial
LastName
Suffix
Salaried
PayAmount

SQL Server asl> 8 dJWI UL Elgil cd3éq primary keys duudyl Zuilaall osis
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**tbllLevels**
Level - Identity PK

ClassName - text 20 - nulls are not allowed

**tblPool**
Pool - Identity PK
PoolName - text 20 - nulls are not allowed

Location - text 30

**thlStaff**

StaffID - Identity PK
FirstName - text 20
MiddleInitial - text 3
LastName - text 30
Suffix - text 3
Salaried - Bit

PayAmount - money

**tplClasses**
LessonIndex - Identity PK
Level - Integer FK
SectionID - Integer
Semester - TinyInt

Days - text 20

Time - datetime (formatted for time)
Pool - Integer FK
Instructor - Integer FK
Limit - TinyInt

Enrolled - TinyInt

Price - money

**tblEnrollment**

LessonIndex - Integer FK

SID - Integer FK (LessonIndex and SID) Primary Key
Status - text 30

Charged - bit
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AmountPaid - money
DateEnrolled - datetime
**tplStudents**

SID - Identity PK
FirstName - text 20
MiddleInitial - text 3
LastName - text 30
Suffix - text 3
Birthday - datetime
LocalStreet - text 30
LocalCity - text 20
LocalPostalCode - text 6
LocalPhone - text 10

€lasil )Lzl L) Zlimiw aicg access plas alaxiwl ol SQL Server asl> 6 sl laa §ib
&jlgoll dbls ULy

tblEnrollment (ydgasdl o dddell Jio 483 JSJ relationship rules d8xall aclgd zyivl .1
833250 d>luw 9o L8 CJlall Jumuwi d5lS0] Jiei il thiStudentsy

AJUI aclgall Golyisl dade S cardinality dysac 33> .2

Ad>luwl) class o pool zuuwall (y5ss 3 9T 09Sa a8 o©

.J.'éf!l e a>lg dsbuw Caway Wil levels table Whgiiwall Jgas bli)l con  ©

A5l oo i staff table «a)ail (§3)8 Joa> puyny 338 ©

JB3 e 3slg doluw cawo b Ol g Juuwd o ©

A8 Galzane ONb e dolunll oo clginzl g ©

o e Lle dslbudl cawo Wéliol oy ©

Ao bl Casal oo i 3 a8 ©

g>90 (Soimoy Ll dolull Lo bli)l ou  ©
.dﬁhugui09$lﬁU}}&ggﬂ|i@i”d9b3“9.@Q&mﬂldﬂ);“)&> 3

.non-identifying dé3eall jué Jolaxdlg .identifying déleall Jolaxdl 53> .4
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aic ER gdllell gL4ll daoi .8

alilull aclgd paoni

)59 entity relational (ER) oMl (LSIl z3g0id wyg b idl dagall WL lail (gas] (roais
Slogd Huwsd g lgiwlys o Laglly ((FD I)Luaisl) functional dependency dadsgll dyslaicdl
bl 8acld) Glosll puouail 8 aclual) AUl duxginll OluwiSlg «HbLl u <olédlel)

constraints sg8ll Jio g=§i (il (Ui semantics 335 (o FD duadbgll oboslaicl ua.l.xu.u:
lgwas=w individual attributes dadioll Olocwll b))l duasS Caaig « grludl Juadll (9 lalisyub Gl
eromad 9 ealuuig «d8de J 51 Wlowdl (uy 3948l (o Legi FD duadsgll cobislesel 385 oS (il
roke Byl Juaall 130 08 Galius Cas > GBNe b

sy duwldl duaibooll dysloxedl b »

.normalization su>gil Laﬁ oy wllalhsall Wlorowad uwsd duxgio  ®

Redundancy jlj4illg Relational Design gdlell pronill 8.1

o8y 3] dyygpaall HlbliyBlg lowdl guos Gl duddall ULl 8xeld) 3zl prosaill glgis! o
sredundant 8,55e Wlly d929 pac go Gixall Wlogleall Go (Sas )38 J8b ey euoail

e Blasl (8 NS dnall oy 43 cl3g bl 83618 arouai b dud g ro st 1ol H1)Sull 385
L] Jto olim 3l Gasy 66 cladl 68 Sligns Sl $352 O 08y oS «Oliamill a2y Guolial
S Al sic join ol ddac a3siuws Cus Uikl oy join eudll ddac oo 3y 1S5l aladuwl
Oshadie Gdgaz Gl s Wlegles Gle Jouaxl
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ULl 68 a3 —wddl HlSEl e I _te 7 Bgy Sl G331 Joadl LIy 6 &
8y0 Sl . owiy0 1313131 @8, Jraall 5 ghis Cus Branches Couaall £9599 Bank Accounts duéyaoll
Sle Al o3d 6 1551 Jroall 08) a5y 3 3] 1A-102 08y Olusd) (5)51 8rog A-101 @)l 53 Clunsl)
J93=> 39 >g dSinall 030 Jouwg (Joa I -9 deletion anomalies 83Lb L85> 3> 3939 (o eyl
easll Juadio

Joaxdl 8 Jueall @8y )i lg (833250 (ySlel (6 diyami b .branch address g,all Hlgic w5 13]
b3l O LIy (eus ddee Ll dals Wlis (955 (g <branch gyal) Jgas Jl glisd (19 g0 LaS

m blance customer branch address m
A-101 500 1313131 Downtown Brooklyn 9000000
A-102 400 1313131 Perryridge Horseneck 1700000
A-113 600 9876543 Round Hill Horseneck 8000000

A-201 900 9676543 brighton Brooklyn 7100000
A-215 700 1111111 Manus Horseneck 400000

A-222 700 1111111 Redwood Palo Alto 2100000
A-305 350 1234567 Round Hill Horseneck 8000000

Insertion Anomaly 83Luddl JLaayl dlla 8.2

ULy Of (o -8l Gl glizs Cu 19z 8 &)liaie Wlaglan JLos] aic &l 038 iasd
09 LaS \A-306 Llwsdl @8y Jio 130> )lz_w U535 beasic 839>g0ll Lgaall 2o ddslgin branch gjall

(Il Jgaxdl
accountNo customer branch address assets

A-101 500 1313131 Downtown Brooklyn 9000000
A-102 400 1313131 Perryridge Horseneck 1700000
A-113 600 9876543 Round Hill Horseneck 8000000
A-201 900 9676543 brighton Brooklyn 7100000
A-215 700 1111111 Manus Horseneck 400000

A-222 700 1111111 Redwood Palo Alto 2100000
A-305 350 1234567 Round Hill Horseneck 8000000
A-306 800 1111111 Round Hill Horseneck 8000800
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Update Anomaly 63Loul ¢uaaill dlla 8.3

S ds by s w331 Jgaadl 66 Round  Hill Jos 30igly £58)l Jio dilgic Comaall £5y6 351 y¢ 13]

B3l Coass dby
m blance customer branch address m
A-101 500 1313131 Downtown Brooklyn 9000000
A-102 400 1313131 Perryridge Horseneck 1700000
A-113 600 9876543 Round Hill Horseneck 8000000
A-201 900 9676543 brighton Brooklyn 7100000
A-215 700 1111111 Manus Horseneck 400000
A-222 700 1111111 Redwood Palo Alto 2100000
A-305 350 1234567 Round Hill Horseneck 8000000

Deletion Anomaly 6ALul aiall dlla 8.4

Oluwsdl Jo> Sloglas LT 13] Lgsis suiy 3 ilow Lle Sgiz 38 Jzuw 83> ic Al 03d Coasd
Jw Lo QW Jgazdl 6 Downtown (5ol Hals £38)l 6 A-101 @8y Gluwsdl Jis £9,a)l aoi byl
Exall s Ologleo guas Gaisiwd «Jlall

accountNo blance customer branch address assets

A-101 500 1313131 Downtown Brooklyn 9000000
A-102 400 1313131 Perryridge Horseneck 1700000
A-113 600 9876543 Round Hill Horseneck 8000000
A-201 900 9676543 brighton Brooklyn 7100000
A-215 700 1111111 Manus Horseneck 400000

A-222 700 1111111 Redwood Palo Alto 2100000
A-305 350 1234567 Round Hill Horseneck 8000000

Ologleall @ o> sdaiw Lisly Downtown ¢, all (yLSe Lidyes pac o A-101 Caall (83> dSuiuw
1313131 Juoslb délaioll

J5 1l o il 13> Jaaz JS) 985y G 8339210 ysa0l Jolaz ] Gliodl Jgazdl elsas L] zliss
83l ol Cgamill JSline (o Elgidl 03d izl g 553l Jolazdl 2o
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Branch g,-all : e Jndd a>lg entity (LS Jg=> Wlogles Lle Opan Olws Jgaz JS clgizl oo
;W JSidl 8 zusge 9o LaS (Customer Juasll ol

Branch Customer
PK |BranchiD = . O< PK AccountNo
BranchName CustomerID
Address Balance
Assets FK1 BranchlD

o) el Jasd xsly Jmow Gle yw lghasd of £a)l logles d8Ls) ol ddasgll 03o §LI1 (paudw
Jeaall Oiloglas 48| aic W3y doumso yut byguam Joans Ol sl Gub o g8l Ologlas J3a
Lgé3> ol
6iLlul aylallg wahgo-ggpuio Jgaa igduhi Jlio 8.4.1

138 (o Lohid3l LSy LaS .employee project table Cabbgo-fgire Jgazd Ilio i3l Jsazdl zudes
20l Jga=dl

.composite PK J)A” oyl Zlaall Les ProjectID ggyinall L8320 .EMpID Cabgall L8320 .1

el 32 8,18) dlieo P1 ggpinall OT ST Budget duliuall £opinall (320 332 .2

EmpID Budget ProjectiD Hours
S75 32 P1 7
S75 40 P2 3
S79 32 P1 4
S79 27 P3 1
S80 40 P2 5

17 P4

JN> Joa =l 3o & o a5 38 il dLeimwll anomalies 85L dll codlsdl pasy b Loud
AJUl wlglasll

.{S85, 35, P1, 9} 5o il Add row cawall ddLs| icly>3l .1
4y)laie Ol tuples (law s (dSkwll .2
{S79, 27, P3, 1} 9& sl Delete tuple caall 83> cly>3l .3

P3 gopdrall dilipe 033 3 ) Bohasll :dlSnall 4
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{S75, 35, P1, 7} I {S75, 32, P1, 7} (0 Update tuple cawall Cgass ch3l .5
P1 gopinall duiljpa) dalize auby (utuo 5 @) balasl ¢ :dlSuiall .6

gi .Employees (jabgallg Projects )liall (po JSJ separate table Juadio Jgas cbin] :J=Jl .7

:Jl JSidl b Zudoo oo LaS
Project Employee
PK | ProjectiD PK EmplD

o PK.FK1|  ProjectiD
Budget

Hours

6Ll alall wini drais 8.5

065 J¥> o I3 (3 Bming «Jolazdl a5 (o AW o0 3L WBl> o Jglaz sl diyyb Juadl
Sl attributes Olowdl guos cloil Jga> 8 FD duadbgll dysloicdl (oudi G cduaubgll cobsloicl
830l 3slg HLSal Jypiw ST oJoazdl 3o

gllndioll Juakgallg gijlitall Ygas ;gdyhi Jlio 8.5.1

Project ggdinall Jga>
P1 32
P2 40
P3 27
P4 17
Employee cabgall Jga>
Emp ID Project ID Hours
S75 P1 7
S75 P2 3
S79 P1 4
S79 P3 1
S80 P2 5

‘b b Guabgo Jgazg &yline Joax> plasiiwl dhadio OULIL blais3l Jd5 o )9S

Alyall Oy 15] 830 3> LaS o)
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Osébge g K @) il Ryylinel] deedg eud Ll dal> Wlis Cund

dage Wlly 2885 18 Lo Cabrgo dadlus 833 13]

wbbgo daslure Cabpal 13] 830 3l Lad o)

diwlwl alalhino

Oloww Lle (Sgizg 38 Jouw 83> aic Al 032 g ideletion anomaly 83Lidl L3Il AU
NVIACHEERTD .

dladioll Olawdl bls)l duauS Cauai (FD of functional dependency dxaubgll dyslais 3l
.wa2d| lgasw individual attributes

J93> 68 dy)lasie Wleglee J>o] aic s linsertion anomaly 83Lidl JBa31 >

Odeas Lle il Wloglao Lle Jguasdl Gl zlisd Losic dulas)l 030 axsiuws join puall dalos

Adousuo il Byguay 839290l loglanll yusi :update anomaly 83Lidl Cusxill A

(4)lod

8.6

8.7

'l Jgaadl Lle normalization susgill 32k 3ol

Attribute Name Sample Value Sample Value Sample Value
StudentID 1 2 3

StudentName John Smith Sandy Law Sue Rogers
CourselD 2 2 3

CourseName Programming Level 1 Programming Level 1 Business

Grade 75% 61% 81%

CourseDate Jan 5th, 2014 Jan 5th, 2014 Jan 7th, 2014
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33210 Eaill o BN 3265 B s iyl yue Nl x>l doas) Gilio ERD labaswe il (G
Lgde s ws L‘j cou il ol _deel) QI o9l pai_wlg :many  to  many sa<ie I
sellac aclgd

sl adoly .comedy dau0gS)l a8 1)l Lgegi) ooy aNE3I (pglic Ciyisdl e add| ol doas Calual
aguw)ll adslg Lscience fiction wualell JUsl adslg (classical duSuwdsI p>l.é§|g .western @pﬁl
.new release Uya> 8)suasll 9>L'9§l9 .musical duungall pﬂéﬁlg .action &Sy=Jl adolg .cartoon dSy=iall
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Dependencies
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oBJl Loung (determinant 33ally ll FD duadbgll dyslaicdl o (o )uugﬁl ol Gouny
3 Lle dliodl Gasy Gl Lagdg (dependent $slaic3l a3l

0UisT Jodl JLiall 8 Birthdate suall gu)Uig [Address olsislls Name eow3l SIN dowldl 535
SIN dawd! plasiawl Joazdl J51s (53531 Olawdl o ST aass LSy Cus

| SIN —> Name, Address, Birthdate

Jeosy Ol oo G 3Ll JUiall 6 DateCompleted ¢Lgiidl g5 Courseg (SIN Lol 3355
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drdaitgll cilialoicyl aclgd 9.1

:JWI R(ABCDE) dsdell lalasal r(R) bl Jgas I pail

A B C (D) E
al b1 c1 d1 el
a2 b1 c2 d2 el
a3 b2 cl d1 el
a4 b2 c2 d2 el
a5 b3 c3 d1 el

6 Ololl o Latasdo Lisoy ol olisloxedl €65 Lo i Jgasdl 136 LIl il sic clundi Jlus 23
R Jga=dl

8T FD dxaubsgll dpsleiel Canyes Lle lasel Joill (ySasd al, a2, a3, etc 63059 A dowdl od i Loy

A —> B,
A —>C,
A —> D,
A —> E
ABCDE degamnall 10 (x5l &40 degano Sl o /A 5 BC ol Lyl ell e iy
A > BCDE Guolwl Lle 3 Gasdi oSas *
5 iy 1363 01 doudll Lg) LIS ST L8515 Lgunds 5 E dowadl 048 Of Loy
A —> E,
B —> E,
C —> E,
D —>E
153 lldg ABCD > E alasiunly Gaw Lo passdi LuSay 3 (,Slg
A — E,
_> E,
AB —> E
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Sl alhsio 9.1.1
.BC > ADE ¢laJ .839,6 BC &oluSy .1
.BD > ACE ¢laJ 829,0 BD luSyi .2
U3 daylaio D dowl @ud Hlo «ddylhio C dowll @b S 13] .3
C>Duely 4
.C dawll 08 D dowl @ud 3355 3 (,SJg .5
.C doudl D douwdl 3353 39 D dawll C dawdl 3353 3 clla) .6
«dependent dyslaicl Olow Lo idl Olocwll Zussgd B9 ddsall HLL L yadl saclue Sy

.determinant 335w low Lo Ll Wlawllg

Inference Rules JVaiwll aclgd 9.2

&uo> Zliiwd dodzxiwall JAaiwdl aclgd (yo ct_cw Armstrong's axioms gjg)s;umﬂ Olgys 385
William W. Armstrong &gyl aldyg y5db cius ddidle Uil 8acld b dadbgll lysloicdl
Olgiadl 03

ST Jsiod) Zg Yo X Coy>l pxiniuwiow Cus U lorw dcgamol 48 o g R(U) i yo)iail

XUY alasiwl g0 33 Blais! Olawdl (o Guicgano union skl of ducyd dcgame
Axiom of reflexivity gula=iVl diaiay 9.2.1
:@sleoll b LoS .Y 3355 X Hlo X (o subset ducyd degozo Y ilS 13) &l Lle dugyadl 030 yais
ifYcXthenX~>Y

o X(PartNo) 8y Cus «Jliadl Juw Lle PartNo —> NT123 dabboll dslaiedl Loyl
partiD(123) g .Y(NT) :u2g 833210 Wlogles

Axiom of augmentation 6abLijll diaiay 9.2.2

X il 13) all Lle -LAyT partial dependency dSyadl dyslaiedl auwly d8gy=alle- 83Ul dugany Lais
Z SIS Lago YZ 3353 XZ Hlo Y 3355

if X>YthenXZ->YZ foranyZ
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zliaall Lle slaiedl non-key attribute 5liss cuwdd dow JS Lle oo Ol e 8303l gy Lais

Address ;lgiellg StudentName Ul pwl :d Ll Olowdl soiss ied LdLols 8ygua3 PK i)yl

39 Ja_ad StudentNo JUall @8y dow Lle -postal code Syl 3oyl Si- PCq .Provg .City digaollg
2o Gradeg .StudentNo (juewdl Lle daiei

StudentNo, Course —> StudentName, Address, City, Prov, PC, Grade,
DateCompleted

5S)g L 5Las PK zLiaall Lle slaie3l L lido o dowo JS Gle cam 43 4 Lgépo jué usgll 13n
StudentNo T PK Gyl Zliaall Lle Jaisd 155> Al 03s (8 L)l Ologleo seiss

(I 9ol Lo Ggaz LIl ool Jgasdl epudi 3o (o dSuiroll 030 230 Cazy

@l Joasdl oz 11 Jodl Jgazdl -

StudentNo
Course
Grade

DateCompleted

o

o

o

(e]

AUl Jodxdl (Sgoug 2 Gl Jgasdl e

StudentNo ©

(@]

StudentName

Address

[¢]

City o
Prov o
PC o
Axiom of transitivity diaeioll diaviaill 9.2.3
Ll Z 3355 X $lo .Z 5353 Yo 1Y 5353 X il 13) @il Lle dyisioll dugyad!l Lais

ifX>YAY>ZthenX~>Z
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8320l 58Sy ) ead Ll by blio dbaiye y ¢ Dl sgles Lo olisl Joa 2l oz
09 Lle oyl puwl swiy 3 Cus logy Lo ;lg.\.? ProgramName zoU)dl ewlg .ProgramlID gol !
Zolydl Ld)es Lo sniny il «Jlall

StudentNo —> StudentName, Address, City, Prov, PC, ProgramlID,
ProgramName

51 dow Lle -ProgramName (s1- Bliao o Gl dowadl sloicl Cuun gy i po jut Al 02
~ProgramiD - LAyl Bliss Cou)

Ologleal x 53y (Il loglea) Joaz (g Gl Jaazdl 130 e Jds (o dlSinall 030 J=i
(ob LS ST ol

1 Jeaxdl e
StudentNo —> StudentName, Address, City, Prov, PC, ProgramID

2 Joaxdl e
ProgramID —> ProgramName

Jod $3l @iyl anaad (o g8 (Ul Jgas 8 FK )l zliss Ll d b Jlhs 3 S)
4 Il

Union AlaiMIl 9.24

&ubg L Lafy T 289 (b 98 PK Guuddyll zlianlly (duadio g oS 13] @l Sl daclall o s
Ll Zg Y 5353 O X Lle Cud Z 3355 Xo Y 23505 X alS 13] @il Lle daclall oo ais 3] o (ulgazl

if X>YAX>Zthen X->YZ
151 Jall Jems Gle Gyl

SIN —> EmpName

SIN —> SpouseName
(Il gl Gle azly Joaz 8 Gdgazdl (3o eud 59 )5 28
SIN —> EmpName, SpouseName

03_gy blai>A -I5Laisl DBA gl- database administrators ULl 8acld Globuno iy Hlig 28
UL L] g 3T Maline BLS Chugy Josz JS O 98 Jodl o] 1ot wippsuas) Uguno Jglazdl
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obaes 9 NULL L£,6 SpouseName Zol el -.iJ)._) 13] g GILI Cuwlly (padl Loy e ilniio
EmpName Cabgall awl Jgaz (udi 8 dicowds Ll d>l> 3b .olégil

Decomposition claqaill 9.2.5

OolS Lo Sgizu &l PRV §9.\? chal 98 158 (Union 153 8acl8 LuSce g8 Decomposition elio.dl
13) 451 Lle 8aclall 03e Gaib Cus (Gdaas Gl daguwmds o M s PK Gyl 7o)l Lod sy
:dladio 8yguay Z 3355 X g Y 3355 X (yeSiawd (2o Z ¢ Y 2355 X cilS

if X>YZthen X>YAX~>Z

Dependency Diagram dialoicll hh3o 9.3

g.)g.?gn 0953 38 Ll dalisoll Wlsleiedl (o aasll LIl JSill 66 Hiaallg dslaiedl abhso 3,.29.»
Wbl HhSS LGle Sgisa SAl Jgaxdl g:si .non-normalized table su>gidl ddoc ade C,:Lu & Jga> 9

:oh LaS Jgazdl 3o 6 &l lsleiedl 535

.EmpNog ProjectNo ggo>0 (30 wuil Zliaoll wally .

Y Y Y Y Y

ProjectNo | ProjName EmpNo EmpName DeptNo | DeptName| HrsWork

1

dund=io aslaicl

duabg doloicl wijo dsoloicl

:PDs ddyadl wbsloacdl o
.ProjectNo —> ProjName ©
.EmpNo —> EmpName, DeptNo ©

.ProjectNo, EmpNo —> HrsWork ©
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:Transitive Dependency dysaeiall dyslasicdl

DeptNo —> DeptName ©

duulwi alalhno

dossiuuall J3xuwdl aclgd (o degoxo & :Armstrong's Bacioms gsg,z.u,i wlbagn
Au8ide Olbly 82el8 8 dradsgll Hbsleiedl fuos> g liiwd

ULl 838 Jobuno isig (database administrator (si :DBA

Laos3s H8bS oz &l g Jgaz ey o8 13] a5l LI yuiss 8216 :decomposition Jgaul
9933 Ul dosudi (8 xS5a8 dunis PK syl Lol

Agadbgll dplaicdl babhise Go (ool ilxl :dependent (Sslaic 3l
Auabgll dsloicdl balase (o yudl Cilxll :determinant 3wl

0 0655 Lo Bole . puiaw (o 483 :FD ol functional dependency dxiubgll &slais 3l
Joaz Jb1s zilan s Gl sy 31 lawdly PK oyl 2 lidall

A Dbl HhSS Lle Sgisa Sl Jgaxdl inon-normalized table a>g0 yuc Jga>
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Normal Forms 6aagall Alaill 10.2

la—is8liiww il 833590l Z3ladl st oms UL aclgd b 839>00)l Jolazdl 2oz HeST Ol (\Say
o LS ddliall &l o FK Gayldl Zlisally PK Gyl zlidall G 1Sl (po Gisdl asdl sy .03l

5321 ol 0o 3T su JS Glail
(g Jadd Lol deyydl z3laill Lle dykai Galio LiSlg (855 g0 Z3le diw Wl
J3Laisl INF of First normal form Jg3l 3%gall Z3gaill
J3Laisl 2NF of .Second normal form il 35gall Z3geil ¢
J3Lais| 3NF of (Third normal form EJWI 23 g0l Z3gedl

Alaxiwdl )oU gag J3Laisl BCNF of .Boyce-Codd normal form s5gall 365- gy Z3g0i  ©

IjLaial 1NF gi First Normal Form JgVUl angall aigoill 10.3

pae LIl 535 1oy 3gacg Couo JS gblas sic Jodl a>gall Z3gaidl (58 8550 jue auy badd maww]

Os332 w8 JuSindg 18)3Sll dcganall dllj] Ly Cu> crepeating group 8,556 Wlegane 3929

zliball 5o (a$)5 50 Bazdl d83ell PK Guuns)ll Zlisall (eSag (8)30 degomo Gl (Spind d8de au>gil
)8 Lol Lle Jouaxd) Lu.\> Lol d83l o dow Ll dsLsBb é'L_,,L‘oil d8del) PK Guwud)yll

1NF 23gai diloc 10.3.1

w)yaall ULy 838 (o 0Lisi Student_Grade_Report JUall ¢z )3 yuydd Jodz> Ao

ANF z3g0) ddac 2 pid Jlio Gwlwl Lle School

**Student_Grade_Report** (StudentNo, StudentName, Major, CourseNo,
CourseName, InstructorNo, InstructorName, InstructorLocation, Grade)

Wlogleo o Student Grade Report cJUhll ¢ils)s y0y85 Joas> 8 8))Sall deganall (oS5
833210 Wl)yde a5l Cllall (Say 3] ccourse wuwlyall ) doll

b JSI )80l loglao oo Al 038 (8 8)3Sell degamall ol 3] 185)Sall degaall J3I @
sl @lgasd PK Guudyll Zlisoll 53> ¢
13,6 135353 CourseNog StudentNo douwdl dayd PK iyl zliaall 339 of g
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1ok WS ploudgs plapazdl gdgazdl -

Student (StudentNo, StudentName, Major)

StudentCourse (StudentNo, CourseNo, CourseName, InstructorNo,
InstructorName, InstructorlLocation, Grade)

8ALull INF 23go0i caVla éyani drars 10.3.2
Osill g axdl G Hladb
232> )30 Bloi Wbzl
o Ul el Slaglan gl Loie Ladls Lyad 0oSy 35«
b B3> sic yybe Jo> dold logles Layl (o3 a8 o
2NF gl Second Normal Form (silill angoll 33goill 10.4

9955 Cax> 2NF il a5 gl 390l LIl JLasl TNF z3-05 dstyucn 3ol ddMall (3555 of iz
B8a5lg dow Lle PK Guudyl zliaall Jaiil 13] Jasdg 13 2NF z3g0) d2uay 516l 483l

L3 liso Cund dow JS 20025 Ol oud ccomposite PK CSyo puuss) Zliaoe le dddell chgis| 13
3 T PK Gyl zlitall (o dscyd dcgamo Lle anini By MolS I3laicl dlash PK Guugiyll Zliasll Lle
.augmentation 303JL Lawd b ol .partial dependency dS5i> dsloicl 3959
2NF 2Agoi diloc 10.4.1

2NF Z3g0ill G s INF z3se) dipay Josadl 0sSa of dol o

3>lg o) Zlise dgac Lo Sgizy 43 2NF z3g05 d2uay J2all 39290 Student )l Joos  *
J=all bhas

ole J-oJb §3_ai20 -course information r—ball Wlogleo & o> 135aig- Wlowdl JS ] @
83u>g)l dowl ()9S5 3| Student Course LMl Wl))bo Jga> paxd suic iyl Zliaoll
.grade d>)all o o)l Zlaal Lo JolSIb daoizoll

Saall Ologlan Ll Sging Sl apanll Joazdl B3e
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32l Joaxl) PK ungyll zlisall L3 o

0Us1 doudgo dazdl B3l Jglazdl  #

Student (StudentNo, StudentName, Major)

CourseGrade (StudentNo, CourseNo, Grade)

Courselnstructor (CourseNo, CourseName, InstructorNo, InstructorName,
InstructorLocation)

6Ll 2NF 23gai AVl ¢uaai drais 10.4.2
)Ll B3| Jglazdl L) pailly
232 pw)de d8Lo] aic course )3ae L gl -
sl logles 8 DLasl 3929 LIl dall Wlogles Cgani a5y 36 *
onsaall Glogles (ais LIl Loyl )raell (ai> (Sa5 28 »
3NF gl Third Normal Form &ulill angoll 2igaill 10.5

LaS 3NF cJLl a3 g0l 23g-aill LIl JWasl 2NF Gl 53 gall 2 3g0il dsuay 4832l (eSS ol
o il docwdl soied 3 3-89 L&l transitive dependencies d&a=ioll bsleic3l &o> dlh] oo
Bl Gy x5l douw Lle Babg Blasel Bliso

3NF 23gai diloc 10.5.1

JS 0o &asiell Léall 6 o «d 8Nl -6 dependent attributes &sloicdl Olowdl d81S J5I -
dyaaie d8de L) il Jolazdl (o Joa=

Apslazedl 5] go 833> Jolaz of Fgaz &l o

oo S @llzg Lyl d3s0ll Jolazdl of Jeazdl oo (383 LaS 8393zl Jolazdl ol Jgazdl (o (8>3
Awlio yé Ololoicl Lo Sgizy Joaz 3929 pac (g determinant sixo e Jgaz JS slgis|

06l doudge dxuasdl dayy3l Jolasdl o
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Student (StudentNo, StudentName, Major)

CourseGrade (StudentNo, CourseNo, Grade)

Course (CourseNo, CourseName, InstructorNo)

Instructor (InstructorNo, InstructorName, InstructorLocation)
dl>yoll 03 6 EJU .\5’>9AJI Tigadl 9 83LD WAl Wlia ()9S5 M oy
9 L,I9>2| 8gdasdl Jeis Cus (JUadl 13g) E,Sil JSwadl 9 @Z%JI dsleicd| blaxo Lle o)b.) LQL.J
.@&Ldlgpugaqudlﬂb!

Student (StudentNo, StudentName, Major)

StudentCourse (StudentNo, CourseNo, CourseName, InstructorNo,
InstructorName, InstructorlLocation, Grade)

Lily 83_<lé normalization s_>g5 d_loc GIL il JSidl 8 dxdgall olyslaicl sasls

:School database duw)axll

StudNo CourseNo |CoursName| InactNo |InactName | InactlLoc Grade

A A JT A T

PD 1

™

FD
1o oS G (gluwdl JSUdl 8 dossiuall Ol)lasis Sl
.partial dependency doy>Jl dysleicdl :PD o

.transitive dependency dyasiall dysloicdl :TD
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functional dadsgll 4slaicdl I FD )laisdl yudn 3] full dependency doSJl dysloicdl :FD o
GslaieN )L__aisl Gol_wi Lle FD )L_ais 3l lossiwl (Slg B¢ dependency

Jas gludl JSidl 9 full dependency dlolSI

BCNF aigoll agS-(uugt 23goi 10.6

ol e eésdl Lle candidate key Ziie zlide (o ST le Jgandl Sz loaic 53U <3ls s 28

BCNF ol Boyce-Codd normal form 3gall 39-5-uen Z3eai 383 Cus> 3NF 235 0) d2yiay 83l

33oe JS LS 13] badg 13] BCNF z30-05 (o 4888l 9-Sig 3NF z3g-aidl (o duols dl> [jLaais |
.candidate key 5ubyo (5liss determinant

BCNF 23gai gc Jg¥l JLiall 10.6.1

:St_Maj_Adv LI Jesadl clb b g

Student_id

Smith Physics 111
Chan Music 111
Dobbs Math 320
White Physics 671
Smith Physics 803

1o Joaxdl 13g) -obludl 83cl8 Lle dafhall Josdl 2clgd L;i- semantic rules dJ3all sclgall
Algo dac 9 yauasxdl Student CIlb JSI jou .1

Major jauass JSJ hsd 13519 Lyae Gume b JSI 9eSy .2

)0 838 Gauaxi JSI .3

1088 13519 Lawass Guyse JS poyn 4

A>lg pawass 9 Wb bas puide JS pyn 5

dildlg .candidate key a_.:».o Zlioo o LodLs 0sl 8)9S3 e Jeadl 13g) duausgll hilslascdl

Student_id, Major —> Advisor

Advisor —> Major
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1ol Lo Joazdl 13g) 830l o3l Joiss
o5l Sloglas CJlall Lis dll> Jio :Delete Lassdl .1
I 3529 Ll andl Gdaell zlis! Al Jie tnsert Jso3l .2

dadlizall 3l Jie Update ossall .3

b yo Bliss single attribute 33641 dowdl Coaw)

L) eliSayg (Student_id, Advisor oi .Student_id, Major g& PK wuusiyl Zliaall (9Ss O (S
‘b LS BENF z3gedl I St_Maj_Adv dédell Juléd «pass ulgas

St_Adv (Student_id, Advisor)
Adv_Maj (Advisor, Major)

St_Adv Joa> ¢
Smith 111
Chan 111
Dobbs 320
White 671
Smith 803

‘Adv_Maj Jga>

Major Advisor

Physics Smith
Music Chan

Math Dobbs
Physics White

BCNF 2gai e (oilill JLiall 10.6.2

:Client_Interview GJWI Jgaxdl Hhail

RoomNo StaffNo InterviewTime InterviewDate ClientNo
G101 SG5 10.30 13-May-02 CR76
G101 SG5 12.00 13-May-02 CR56
G102 SG37 12.00 13-May-02 CR74
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G102 SG5 10.30 1-July-02 CR56

FD1 - ClientNo, InterviewDate -> InterviewTime, StaffNo, RoomNo (PK)

FD2 - staffNo, interviewDate, interviewTime -> clientNO
(candidate key: CK)

FD3 - roomNo, interviewDate, interviewTime -> staffNo, clientNo
(CK)

FD4 - staffNo, interviewDate -> roomNo

l.?u:.))o 5Liao determinant 33w JS S 13] kasdg 13] BCNF Z3g0i dspuay dBdall ()9S5

~Client_Interview2 Jga> si- FD d1olS lysloicl 4535 Jol (amany Joas slin] Ll dxlg oo

syl FD dolSl &yslaiedl -StaffRoom Jeaz Si- 5T Jeaz bl

:Client_Interview2 Jga>

ClientNo InterviewDate InterViewTime StaffNo
CR76 13-May-02 10.30 SG5
CR56 13-May-02 12.00 SG5
CR74 13-May-02 12.00 SG37
CR56 1-July-02 10.30 SG5

:StaffRoom Jga>  *

RoomNo StaffNo StaffNo
G101 13-May-02 SG5
G102 13-May-02 SG37
G102 1-July-02 SG5

alilull aclgd pronig aiagill 10.7

Jd Uglholl a5 g0l Z3g0il) dopiiall GLLSI 8ls5 (o Uilul 81618 puoua’ 3u>g5 dudac sl A5G
Joasdl L3 sli)

lgboss auic 350 3 Lou Lalols s of «oslows st 8ygum Gably ULl aclgd (po 2ol Caadid

dgin) 8)i8 JA> dagdiw i 8)gum
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AU 5Ly d40S) s

Oluol g0 laidlg Holiill dl>yoll 030 auais iestablishing requirements Wldhiall ayaxs  »
Oldhiall dade lgic )iy laS (aladl (o digay bo Lle daduanll

lawsly daline Bla) ite sad (o Liobiell )S831 351 L] 83g) lluas ‘Flexing uidll

A due codl 130 o Colg>
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alilull Aclgd proni alilull aclgd pghi dulac

diu20 euowal digde) a8g Lugwl> allai cliy iimplementation gadaidl  +

ol « Gudaill &y ol (Hlllniall Cilyuss 2o Joloil dlsyall 030 (rousss :maintenance dibuall ¢
B335 Wlio Ll pladl Jas of cllasdl z3lo)

aasiune DLl 8acld pouan lghs> Jlay ddec irequirements gathering Olllaioll o> ©
laisigis dsiuosll lillazally wll le Jpuaall cllsg g5aiall plaill egdl bl 53c15

de>lyo lgio JS (pewainy il Olh)SHl degoso isecond-cut designs iUl &)l puolias  *

32> pueuald Gl 8385 Ll Jglazdl

Olglas) dldw :SDLC 9i software development life cycle Oyl jghi 8L> 8)95  *
blul aclgd gl ddac

Ty «Wldhiell Wlawvlgeg puowail (809 o (silanll aladl d>yall 032 ())lg5 testing jLu>3l

J9i8 30)d5 lgic

A bo Julid Jio bl 8acl8 yyghi didac z3gadl I3 xgh :waterfall model Jlidl Z3gei  *
Al bglanl) S>3 bgkas 255 0552 g lshasll o

WLl 8acld pghai) dyglhaall algall ayasi) dluwg :waterfall process il gigoi dudos  *
bl JS 2y Jos Ll 4Ll

GHJlod 11.11

lgls 5S3lg W Jidl Z3g05 Z sl .1

Seltoy 53l Log SSDLC jLass3l iz I3le .2

UL 8316 auansd Olayiwd Jsidl 23905 (o6 dbaei o SVl Lo .3

ULl 5318 arouns 8 5392gall dyylySil lghasll ,S31 .4
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SQL ddsiall ciloMeiwyl dsl .12

Ol d3c<ls dg) Lo -ljLais| SQL ol- Structured Query Language d_Sug)l clodeiwdl &2

auasdall ULl aclgh 8)l] allss 8 8392 g0l UL 8153 daduco

9J9§I ool @od Eu> -1986 Hla_oBl - Ol JSlol 6 SQL d) IBM Sy )b
Structured English Query §)luell I5Lais|- SEQUEL dujudaudl d Syl colodeiwidl daly (8 wall
O aclgd 8)la3 aide dubg IBM dSyin yols allai 9 &350l UL 31wl dxlee) -Language

R allai Auwdg .quasi-relational database management system

Jol -Oracle Corporation &Sy ;31 ol Lillo- Relational Software Inc dSyd ell3 sy Codd

sl (38l (yo bzl y5lgT (o8 VAX Casmwlgsd Oracle V2 5 hunelly SQL dsll Bylas zlio (gudns
:Jie L d>liall d.a5Na)l DBMS dolail (o syl adiiws
Oracle Database
Microsoft SQL Server
MySQL
IBM DB2 -
IBM Informix

Microsoft Access



alilyl Aclgd proni SQL d4iall aloleiwyl dol

:J>1 o0 DBMS allai (6 SQL by 6acld d8) adiiuwd

Jolaadlg ULl selgd Lo clil o

Joaaily (83alg d8LsPI 1 o «Hblal 81538 dpwliwdl JlacH chal o
Basi0 Ologles Ll ddgdl ULl Jigoid brdes lodaiwl shal o

SQL s alasauwl (Jglsadly UL selgh i slivd SAL dal alaiiml Gle Jundll 1 (6 35y Cdgu

duwlwl 8)guay -DDL oi- data definition language bl Cayyei d) Guolwl le
data manipulation language Uily dsdles d8) Guluwl Lle >3 Juad b SAL &) paduuiw
ULl 838 Jolaz o6 lghanig «loylislg (lgdi>g «ollul Jls33 DML o

Create Database alilu éacld cluuil 12.1

ldacg .CREATE DATABASE ULl 8xcls sLiti] dlac 10yo dendyll SQL DDL ds) oyl (38u5
SQL &) (»5 CREATE &)Lc p3niiud 3] «Jglasll Lle ALTER Jyasilly DROP Co3ally CREATE cLéul
Jolazdlg OUL xelgd i sl

alily éacld cluai] ge Jlio 12.1.1

8 sl .SQL daly CREATE DATABASE SW 8,Lusdl alasuiawly SW s 5332 @bl sacls Lind

ULl 83616 Jglaz elini] o olildl 5acld clis) asy &I
;o8 CREATE TABLE 03 lell gl

CREATE TABLE <tablename>
(

ColumnName, Datatype, Optional Column Constraint,
ColumnName, Datatype, Optional Column Constraint,
Optional table Constraints

)

oo J-8> JS 19SS (Employee cabgall Joax> Jio Lll 8a¢cld Jga> euwl Tablename (50
:o0 clinl &3 o CREATE TABLE ,o03l

ColumnName sge2ll gl .1
Data type wblul ggs .2

Optional Column Constraint )lis>l 3g0c 346 .3
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ColumnName ago=ll puul 12.1.2

o 8303 clowl Lle dlindl Gamg < Jodzl 6 13,6 ColumnName 3gaell pwl (155 o o

.LastName 4 .FirstName

Data Type aliludl ¢gi 12.1.3

Eloil (o 2a2)l cllai LaS «paasianall 4932y ULy £oi of alka ULy £ HeSy Ol UL Egi Lle oy
Numeric(8,2) ol .CHAR(35) : Jio Lox> ULl

.0 ol 1 doud g} Integer dsysuso slach bl :Bit goill

S12A31 =1 Li>-2,147,483,648 1 -2731 o eyl L) Integer doysuo slact bl int ggll
2,147,483,647

SI2M5 — 1 Lis>-32,768 S1-22M15 o audll lg) Integer dsysus slach eolily :Smallint ggll
32,767

255 Li> 0 (o eudll Lg) Integer dsusuo slacl bl :Tinyint godl o

10738 LJ1-10138 -1 (o puddl lg) wd) jwlidg dull d8s il wlly :Decimal gl ¢
.decimal ggil] L95ly0 :Numeric ggidl ¢

Ol 83218 (sgimn Lle 30y6 @8y (Timestamp ggill ¢

globally unique identifier L__3olle & 5,6 (85 90 :Uniqueidentifier gg I *
J3Lais! GUID

wi>-922,337,203,685,477.5808 g._'Si =263 o daddl Ol eud Zglyis :Money gg I @
Oo O3 8y ine (o 3>y | J—as d8ay 922,337,203,685,477.5807 gsi 2763 — 1 5a9l
33841 a6l

A8 +214,748.3647 )| -214,748.3648 (0 dsidl UL eud gl :Smallmoney gl
aiill 5a>gll o OFT Bpine (o a5l Ll U
1.79E + 308 o -1.79E + 308 0 lgaud zglyis dpine @85 13 aldyl bl :Float goidl o

3.40E + 38 _i> -3.40E + 38 (10 zoly5 laasd dypuine @83 l3 pld)l bl Real goill

o L1 1753 Gl 9eils ulin 1 50,6 o lgoud oy cdollg guyll ubly :Datetime goill
A5l Glao 3.33 ol Ll (o dio o climd & L)l asly &l 4839 9999 Jodl 1silS yuaumns 31
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Li> 1900 GSLI 098 plia 1 &0 o lgesd Zolis cdglly o)Ll bl :Smalldatetime gl o

8251y da,8s @l 483y 2079 i auigy 6 gyl
.9)>0 8000 Luadl Jobuy 39850y Cannadg Jokall dilS Lo)lo bl :Char gl o
9)50 8000 Luabl 3z 39Suigy Cannsly Jokall 8yusio bUly :Varchar gaill o

2,147,483,647 12731 — 1 gLy Laodl Joky 39Susy Candg Jobll 8ypsi0 <olily (Text goill o

L8y>0

ol 8000 Luadl Johy coli Jsb ol3 d&5US5 bl :Binary godl

ol 8000 gly Luadl Jshy Jolall yusio d45U5 Ul Varbinary godl

<ol 2,147,483,647 12731 — 1 Luadl Jokay Jokall 8yusi0 4,5U5 by (image ggi)l  »
Optional Column Constraints dijlLiiVM] agoell ag1d 12.1.4

a3iude [DEFAULTg .PRIMARY KEYg (UNIQUE g .NOT NULL g (NULL L& &)Ll 3902l 3648
32 Joud deyd diugid

0930 oo L] Sy 0l iy Low (Lgy Zgaus null dé)lall dogdll o1 LIl NULL sg0s)l axd sy

A3 Lo sl aic doud 1893 Lgg LIl NOT NULL 3ga2)l 3ud susing dgasll 13g) dayd

Osabg s Jgax cLiv® CREATE TABLE EMPLOYEES (o Gillg gusoill SQL dal daylel pxiumicw

fields Ja> ol attributes daw 16 Llc (Sgis

USE SW

CREATE TABLE EMPLOYEES

(

EmployeeNo CHAR(10) NOT NULL UNIQUE,
DepartmentName CHAR(30) NOT NULL DEFAULT
“Human Resources”,

FirstName CHAR(25) NOT NULL,

LastName CHAR(25) NOT NULL,

Category CHAR(20) NOT NULL,

HourlyRate CURRENCY NOT NULL,

TimeCard LOGICAL NOT NULL,

HourlySalaried CHAR(1) NOT NULL,

EmpType CHAR(1) NOT NULL,

Terminated LOGICAL NOT NULL,
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ExemptCode CHAR(2) NOT NULL,
Supervisor LOGICAL NOT NULL,
SupervisorName CHAR(50) NOT NULL,
BirthDate DATE NOT NULL,
CollegeDegree CHAR(5) NOT NULL,
CONSTRAINT Employee_PK PRIMARY KEY(EmployeeNo)
):

aasiwal) (Say 3g «8)lswe 10 Jaxdl 130 Job &g (CHAR g4l (0 EmployeeNo g Jodl JasJl
.30 Jolay CHAR g1l (0 DepartmentName g il JasJl Ll NOT NULL 50 Jasdl 13 &ys

.primary key Wuhuﬁl zLiaall cLiid CONSTRAINT dolSUl dlawlgy 83 2all Jgazdl aud adsiw)

‘b LS (ST Jgasdl saacl Qe Layyei a2y clldg
CONSTRAINT EmployeePK PRIMARY KEY(EmployeeNo)

plasiwl Assignment algo Jg93>9 Project g3)line Jga>g9 Department me_'éT Joa> cliw] liSay
;W Jlall L8 udgo oo LaS .SQL DDL daly CREATE TABLE o3l

USE SW

CREATE TABLE DEPARTMENT

(

DepartmentName Char(35) NOT NULL,

BudgetCode Char(30) NOT NULL,

OfficeNumber Char(15) NOT NULL,

Phone Char(15) NOT NULL,

CONSTRAINT DEPARTMENT_PK PRIMARY KEY(DepartmentName)
);

euwlg ProjectID gg) sinall L8} 90 100 Jo—b> deuwn LI project gyl el Joo—> U_Lwl
)l Jg (MaxHours wlel__wll U_méﬁl a—=Jlg .Department o—waéllg ProjectName gg, ol
.EndDate ¢lgiidl gu,lig .StartDate caull

USE SW

CREATE TABLE PROJECT

(

ProjectID Int NOT NULL IDENTITY (1000,100),
ProjectName Char(50) NOT NULL,
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Department Char(35) NOT NULL,

MaxHours Numeric(8,2) NOT NULL DEFAULT 100,
StartDate DateTime NULL,
EndDate DateTime NULL,

CONSTRAINT ASSIGNMENT_PK PRIMARY KEY(ProjectID)
K

o bgall 08)9 .ProjectID ggyiwoll L) 206 10 «Job> 45Ny assignment algall Joa> uuuul Loiw
.HoursWorked Jo=Jl &lelwg .EmployeeNumber

alasiwl cdgll Hlaseg .EmployeeNumber JasJl alasiwl cabbgall Jusund algoall Jgam> adsiuwd
:ob LS 1 ProjectID Jasl plasiwly (o Egpire 8 Cabgall 448 Jac Sl HoursWorked Jasl

USE SW

CREATE TABLE ASSIGNMENT

(

ProjectID Int NOT NULL,

EmployeeNumber Int NOT NULL,
HoursWorked Numeric(6,2) NULL,
);

Table Constraints Jgaall agid 12.2

3948l (3o 332l gusai) Lgoladuil (ySeng CONSTRAINT duolitall dalS)l daswlgy Joaml 3948 85s5

sl dsudgall
IDENTITY adll 12.2.1

8aac] pisiws 3l sg0all 13g) dyuly 53336 dasd yudgil IDENTITY (5)Lis3l sg0all 346 alasiwl Lo
OS5 LeS  Jgaxl) 3)8 Lo Liieo dilioy (joSid PRIMARY KEY Gyl zliaoll 3948 go Identity dygall
.numeﬁc9ﬂdednwlﬁ‘mt9LsmaHMt9ﬂﬂnymt¢JLﬂH&9J4JQQA;L)UDENTHYEgJaEdlﬂpu!

Alaliio Loy sgy

.entity integrity (LSJl dodw o)y 3 o

ADENTITY duolal Ll haad aslg sgoc Seiz ol Sy *

.decimal oI .numeric oi .integer ULy £o5 wlwl Ll dayyel g *

123



alilyl Aclgd proni SQL d4iall aloleiwyl dol

ADENTITY duolsdl d sgac Casnd Sy 3

NULL 46,16 08 Lle (Sgiz o)l (Sou 3

902l duslyisl seuilly olslyiddl ) diSes 3

JIDENTITY[(seed, increment)] susl) duwidb

identity &gl 3902) o3l dosdll Lo Seed

.)pil increment 85L)J sg0c LI Lgisls| Lglholl dausll o [Increment

L] Jd> o ST 8)5 40 SQL DDL ds e zussoi) y 5T Ol 83cld Jlio pxiniwiaw

‘ol LeS HOTEL @auall bl 8cl8 6 thlHotel Jgazl

CREATE TABLE tblHotel

(

HotelNo Int IDENTITY (1,1),
Name Char (50) NOT NULL,
Address Char(50) NULL,

City Char (25) NULL,

)

UNIQUE aidll 12.2.2

> Igec 9 8))S0 @ud JB1] (e UNIQUE susll gioy

WS doduw o8l UNIQUE (PK lagsll a3suiwd
.Jga=d) 833210 UNIQUE 5948 Cayye5 (S
239>90 J93> LIl UNIQUE au8 dsls| sic 839> g0l Obludl dovo (o (ol Ladls Sy

sl Couo oSy O OSes s de)lall eudll Joudi il 8xecdl Lle UNIQUE aydll gudg (S
NULL lasé

LD Ll sgesl) 13056 s UNIQUE audll ¢,

‘UNIQUE a8l dslall d2uall o dll dauall

[CONSTRAINT constraint_name]
UNIQUE [CLUSTERED | NONCLUSTERED]

(col _name [, col_name2 [.., col _namel16]])

124



alilyl Aclgd proni SQL d4iall aloleiwyl dol

[ON segment_name]
1o LS UNIQUE sl QI Jladl pasciwy

CREATE TABLE EMPLOYEES

(
EmployeeNo CHAR(10) NOT NULL UNIQUE,

)

wJlall aliaoll FOREIGN KEY aidll 12.2.3
8o Laad §lhi il 83 ac3l (o dcgomo ol d3gac -IjLuais! FK of- FOREIGN KEY aall Lo}
‘s 31 Joazd -Slais| PK gi- PRIMARY KEY Gyl zliaall
8 PK Gyl zliaall oud s ol Cgssd aic LM FK 2yladl zlaell o6 eudll B35
Jagyall Jgazdl
231 Jgazx) UNIQUE 3,8l gl (PK Guudyll Zliaall 3xd)l L)) FK ooyl 2 liall 3648 yudd Ol oy ®
UNIQUE 3.8 o «PK Gyl Zlisall 3.8 dusds g FK Goyladl 2liaall 8aocl sac oSy *
ULl oo (o FK ooy Ladl zLiaall 308 giimiy 18 WITH NOCHECK ;LisJl pasiiol 13
«J9azl (9 83929all
FK o) ladl zliaall 006 8 ¢ylis il 8xoedl index Jus azgy 3 @

‘FOREIGN KEY (>l Lol sus) dolell dauall o ddldl dauall

[CONSTRAINT constraint_name]
[FOREIGN KEY (col_name [, col_name2 [.., col _namel16]])]
REFERENCES [owner.]ref_table [(ref_col [, ref_col2 [.., ref_col16]])]

w9 HotelNo J-é=U FK Li>)l> Lslias tblRoom Jgasdl o Il Jledl 9 HotelNo JaxJl (950
183l zudgoll tblHotel Jgazl

USE HOTEL

GO

CREATE TABLE tblRoom

(

HotelNo Int NOT NULL ,
RoomNo Int NOT NULL,
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Type Char(50) NULL,

Price Money NULL,

PRIMARY KEY (HotelNo, RoomNo),

FOREIGN KEY (HotelNo) REFERENCES tblHotel
)

CHECK adll 12.2.4
iz (Joaz 68 lallol (Sey Ll el CHECK syl 2y
WHERE 8)lLi2) dgiline Gy gy Lo Soiza ol Sy @

Jo32dl Gudi 5 Bracdl G bl Sy ¢

25 JM> o CHECK s all Ol bl dx o (o (g8l 83 <l8 o 85 e Jnll cw ¢

.boolean expression ildg
4 dagye 8acls d dgas) diyyei HSay ¢
:CHECK sl dolel deuall o dJlll dauall

[CONSTRAINT constraint_name]
CHECK [NOT FOR REPLICATION] (expression)

.Executive 4l Suite ¢l Double of Single :{—_Igjifl e Il JLall 6 Type ol Jé> puaisy

USE HOTEL

GO

CREATE TABLE tblRoom

(

HotelNo Int NOT NULL,
RoomNo Int NOT NULL,

Type Char(50) NULL,

Price Money NULL,

PRIMARY KEY (HotelNo, RoomNo),

FOREIGN KEY (HotelNo) REFERENCES tblHotel

CONSTRAINT Valid_Type

CHECK (Type IN ('Single', 'Double', 'Suite', 'Executive'))
)
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sl 995y ol ez of January 1, 2004 Joé Calbgall Gues 3)0 0sSe ol LI Jlall 8
5393 ali 300 Ll Lunddl

GO

CREATE TABLE SALESREPS

(

Empl_num Int Not Null

CHECK (Empl_num BETWEEN 101 and 199),

Name Char (15),

Age Int CHECK (Age >= 21),
Quota Money CHECK (Quota >= 0.0),
HireDate DateTime,

CONSTRAINT QuotaCap CHECK ((HireDate < “01-01-2004") OR (Quota
<=300000))

)

DEFAULT aidll 12.2.5
‘s paduiall laydgy @l 13] Lo gl BSLAl 8L doud yud9:) DEFAULT sudll adbuiad
Jnid aslg DEFAULT sud Lle sgesll slgisl San

le) il of (timestamp ULl g5 L) il 53_acdl (8 DEFAULT sl plasiwl (Say 3

.identity duolaJl
Lgilini] sic dgasy Bilals DEFAULT sgusll baiys o
‘>0 DEFAULT a6l dolall dsuall

[CONSTRAINT constraint_name]
DEFAULT {constant_expression | niladic-function | NULL}
[FOR col_name]

"Vancouver" dousll Lle city field JaxJ default duslyiddl degsll I JLadl bowsy

USE HOTEL
ALTER TABLE tblHotel
Add CONSTRAINT df_city DEFAULT 'Vancouver' FOR City
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User Defined Types pajiwoll l@dyei qill ¢lgiVl 12.3

0525 Elg i3l 03g) (Sasd pladl aydgy Ll ULl £95 Lle Wl pasiull lgdisy Ll Elesdl raiss

93'T%ogranwnabﬂhy"&JJQI¢;a3Q9£SEgJ|894§Lﬁ>LnuHs&QﬂdlpgﬂbzbuuﬂggngAlioiw
o3l Blall 3 ,ail @3 SQL Server asls Gé paiiuwoll 4832y Sl o sl iy Lokl UL 8els
Os—xAll sp_addtype psllail cly_>] 3_85 ol 'New' —> 'User-defined data type' ,Luwoll yi_>lg

‘ob b cuSl @5 «system stored procedure g§i

sp_addtype ssn, ‘'varchar(11)', 'NOT NULL'
18)loo douwid SIN Loww pasvunall d9ie 333> DUl go5 ddlal L 13 S35
Il JLadl 8 pasuall a8 S SIN bludl g95 EmployeeSIN Jésdl assiuuw

CREATE TABLE SINTable

(

EmployeeID INT Primary Key,

EmployeeSIN SIN,

CONSTRAINT CheckSIN

CHECK (EmployeeSIN LIKE

" [0-9]1[0-9][0-9] - [0-9][0-9] [0-9] - [0-9][0-9][0-9] ")

)
ALTER TABLE doul<eill 12.3.1
(s g8l L9359 ALY ALTER TABLE lagses alasiw! Sy
8303l L ALTER TABLE dogsel gaws  *
WSlgisl 3929 pac o STl 3,8 d8Ls) sic 839290l OULI funz (o GG °
:ColumnName Jé=JI .6 IDENTITY duolsl) ALTER TABLE dowses Jliadl 9 pasviuws
USE HOTEL
GO

ALTER TABLE tblHotel
ADD CONSTRAINT ungName UNIQUE (Name)

ADENTITY duoll 20 3g0c d8Ls3 ALTER TABLE dagdei pabiwl
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ADD
ColumnName int IDENTITY(seed, increment)

DROP TABLE douleill 12.3.2

B3cld 30355 o ST elide Coso i) (ULl 83cld (o $ga> DROP TABLE daglatl o3

DROP TABLE tblHotel

ULl 83c8 o thlHotel Jgazdl &5l LI SQL dsly DROP TABLE 8yl 3uiis (S35u

duulwi alalhno 12.4

.data definition language WLLJI Cayyei doll )Lai>| :DDL o
.data manipulation language WLl dadles 42l jlais| : DML ¢

Structured English Query Language @ jd>i3l ddSugll clodeiwidl dell )Lais| :SEQUEL  »
2clgd 8yla3 Lase dud plbas b diall OULI sl yiwly dxlea) Cuadud Ll

R allas LRauwg (IBM dSyin yolsg (quasi-relational database management system <Ll
dabucs Wlily 8xcl8 da) :SQL gl Structured Query Language duSagll Wlodleiwdl 4 »
Al ULl aclgd 8)ls] alkas 9 839>g0)l HULLI 8153

HJlod 12.5

unics sic dafladll 3g.8)lg dodul aclgd Juadll 8 d92g0ll (1peih Aokl loglaall alaiwly .1
el 5ibg Jsaz JSI SAL Wilagles Loyel sl Transact SQL daly bagdasall b «oblul sclgd

Lgiossiwl Gl Oladeil Gosely SQL Server asls 6 obisl zudgall Employee Jgazdl il .2

goill (3g02)1) JizJl puol
CHAR(3) EMP_NUM

VARCHAR(15) EMP_LNAME

VARCHAR(15) EMP_FNAME

CHAR(1) EMP_INITIAL

DATE EMP_HIREDATE

CHAR(3) JOB_CODE
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iy sl 32 bl Jgsodl Lgis Joo3 SQL dsl 6pab casl .3

10 W14 (e diwdl Lle Blo Gl Joazdl pxiiwl

EMP_NUM EMP_LNAME EMP_FNAME EMP_INITIAL EMP_HIREDATE éggE
101 News John G 08-Nov-00 502
102 Senior David H 12-Jul-89 501
103 Arnough June E 01-Dec-96 500
104 Ramoras Anne K 15-Nov-87 501
105 Johnson Alice K 01-Feb-93 502
106 Smithfield William 22-Jun04 500
107 Alonzo Maria D 10-Oct-93 500
108 Washington Ralph B 22-Aug-91 501
109 Smith Larry w 18-Jul-97 501

waxdly 107 dabdy 3l Cabgall 501 Ll job code dadbgll 3oy yuyai) SQL ds) 8y sl .4
Aol diagd U dabsoll o) baus ach @i cdogoll (o claisdl asy gl

JLsal ualyisly 502 dadsgll joy dolidl colawll @ rom doild cliacd SQL d8) 8yaud Sl .5
Employee Cabgall Jgaz 18 dxudgall bl

s3Jlg "William Smithfield" dowl s3Il Gasddl Golal Cauall Ca3x) SQL d8) a0 usl .6
500 g0 dididsg o) Cariad Silg June 22, 2004 s alby
Aol 030 6 53lg)l Bloglaall geox Guauai) dudhiall codoleall pxsiwl
0 EMP_PCT da_ul (593 gz ctbgall Joas )l PROJ_NUMg .EMP_PCT (yuiawdll casl .7
abgs JS) degdrall 5L61Sall duws

Osabgall 2eax) PROJ_NUM = 18 gyl 08y JI533 3519 yol alaiuwl SQL ds) dyanid sl .8
500 g0 g Lol JOB_CODE dagbgll Casiuas (il

Oedbgall geazd PROJ_NUM = 25 ggyinall @8y JlosR aslg yol alasiwly SQL d8) épaui sl .9
el o1 502 (Soluy agy Lolsdl JOB_CODE dadsoll Cagiuad (il

January Ju8 lgizes i)l Geabbeall 14 L)l PROJ_NUM ggyiiall @8) susi) SQL d2) 8xaud Sl .10
> Ll sleww Joasdl ol oyias 48) . 831 Lle 501 Soluw agy duolill dadsgll poyg 1, 1994
(J1eadl 130 b Gl dduo 3l
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dnlall DML cililudl dalleo del .13

SQL dsls

SQL daly dolsl -I3Luaisl DML gi- Data Manipulation Language Uil dsles ds) p.bu.m;
olgl lades alasiwl 448, Juad)l 138 6 2 puivws lalais UL 82cld (o UL e adaiwN
‘ol LoS @6%524)l DELETE ¢ UPDATE ¢ INSERT ¢ SELECT Lo illg SQL DML ds)

OUL 83el8 6 WUl e pdeiwd (SELECT o
Joaz> 8 Wlily JoPp :INSERT
J9d> 6 Wby Cossad (UPDATE e

J93> o wlily L83 :DELETE

'SQL DML doyles 8

3z sk Bl 68 by ST g 0

15353 gyl dylay go by JS Gl pllasil oy o

8o 8L Lz LaS clunivio yghaw Lle sl dl 030 2:bg3 Coud wslind bac (o b calls 13 o
asdall ,lghd byl sy s Lg) &b

8jgmmall lalSIl Jutod) 8yuSIl >3 pisiws o

pusall g5e3 il Ll Jitodd Bpsall ogyall ponians o



alilyll Aclgéd proni SQL dely dnlall DML alilull dalleo dsl

SELECT doulei 13.1

G 83330 yule Lo 2l (Jalazdl (o ULl 2wl pasiual) SELECT 1031 of dadeil o
(I i) 859 lei

wolic dcgomn ol paic Hlisl SELECT DISTINCT o

Jolsz degazo of Jsaz (yo FRON

by s lgaly WHERE

.Joé> dcgazmo ol Ji> lgudy GROUP BY o

.Jsb> degamo lgdy ORDER BY o

il Employees (uabgall Jgas (o (uabgall Cailggy dadld clind SELECT dausei plasviwl Sy

SELECT FirstName, LastName, phone
FROM Employees
ORDER BY LastName

@89 first name Jodl dowlg «ca_bgall last  name d_lile o—wl e A3 oy w
(Il Jgasdl 8 LS Employees (jrabgall Jga> (o phone number agila

Last Name First Name Phone Number
Hagans Jim 604-232-3232
Wong Bruce 604-244-2322

bsNiw Eus o33l Jgaadl cll:m s3I Publishers table (bWl Jga> GIWI Jliol 6 passiwiuw
awl J_a>) Jolaell Publisher Country )il s ly J_8> 6 & bls d_a) by d y9iS0 Canada oS &l

"ABC Publishing" bWl diyaeg "Example Publishing” Ul

Publisher Name Publisher City Publisher Province Publisher Country
Acme Publishing Vancouver BC Canada
Example Publishing ~ Edmonton AB Cnada
ABC Publishing Toronto ON Canda

o< La>d alSiiw LaS .Canada guay) 3 Ll Jé> 3 u>gig slas 3l zumuai) UPDATE dogdses paiiuwl
Juadll 138 8 UPDATE dagss
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SELECT dagsl pasiwiusd Publisher City ,iWl diyasg Publisher Name il quwl Eaausl 13)
1ol LaS (s comma duizl dlolay lgin Juad) ol Joasd! uwl lgsuig

SELECT PubName, city
FROM Publishers

o0l Jsaz o diigaeg ydlill eusl Gre Sl shadl 13 (S35

~City Zumad PubName JasJl awl Jyad Si- dpaall Joi> ewly bl qwl Jé> Goye eyl 1)
b LS g_si .Cityg Pub_Name ;0 duis| dlold &bg pac &o SELECT dowel paxiwld

SELECT PubName city
FROM Publishers

ity oloill dJ 99Sa Caxma el Jgaz po PUB_NAME Jasl bas clyo 3l 130 3480 (s

i3 duolall 3ua5 @) 15] PUB_LNAME Jésl a3 3gac awl 2esg ay5 il SQL Server Lo yidumw
WHERE jli2o go SELECT doylei 13.1.1

2995518 digan 9 (dg=gall Gdll Jio (bl Jgas o £32 Gle 3l (8 Blal ey 28
‘ol LaS ST WHERE o go SELECT 8)lic dlal 038 8 pdiuiuiuw 3] Jadé Vancouver

WHERE city = 'Vancouver'

3] BETWEEN alasiwl WHERE jLszall 8o Janaw s Lail 30am &S oW oWedl 53l s,
03all G jaic 50 9 20 (a Wsae Gl lgunss joliall (a5 2l Glliall (pde o JS sy

.qty BETWEEN 20 and 50 :dJul

SELECT StorID, qty, TitlelD
FROM Sales
WHERE qty BETWEEN 20 and 50 -- 509 20 a8, ou_weis]| saw

gty >=20 and gty <=50 byidl 2 08y Jloll pasiuwy

SELECT StorID, qty, TitlelD
FROM Sales
WHERE qty >= 20 and qty <= 50

NOT BETWEEN alasciuoly WHERE jleall &0 Jaww ylais| 3o d4845 3 08y Jlio)l Zudes
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SELECT StorID, qty, TitlelD
FROM Sales
WHERE gty NOT BETWEEN 20 and 50

&o IN alasuiwl WHERE )lugall o Jow jlus| soasad Guialize ouisyy b ol o3 LWl yaly
Lganas Ziludl

Publishers Jga—> (yo province debléall J-d> alasiwl codowill )izl duauS 4 @8) Jlnall Zuog
WHERE doylei (o cj> gulwl Lle province= i

SELECT *
FROM Publishers
WHERE province = 'BC' OR province = 'AB' OR province = 'ON'

90 5> bl Lle TN 8o province dablaall alsiiwl wdowll yLias] &8, 5 08y Jlioll Zudes
WHERE doules

SELECT *
FROM Publishers
WHERE province IN ('BC', 'AB', 'ON')
9 A aian HSJg Mol 393 NOT  NULLg NULL alasiwl (Sos caxS Hhas3l (3ol guds)
Title Hlgiell 10y «Job> Lle Sgim $ilg s zudge yusll Books table sl Joaz ullioll (ude
Ul S geozn INE oy S Joa> ) yblb JSg (Price LS yowg {Quantity duaSllg

NULL dosdl] 6 08y Jloll axiuian

SELECT price, title
FROM Books
WHERE price IS NULL

INOT NULL dossl 7 @8y Jladl pasuiww

SELECT price, title
FROM Books
WHERE price IS NOT NULL
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LIKE b it (od wildcards Jadl ajlao pladiwl 13.1.2

LaS dsdymo Jwds (o 83330 2z (@allas il Jsasdl Lle Seins il Cdganall LIKE byl 33oy

.smalldatetimeg .datetimeg .textg .varcharg .char g5l (o o LIl OLLWI go LIKE byl adsuiwd

ol Cus diugs W)lsw Lle Sgind il Jgdxdl dasllasy pasiuuel) wildcard Jadl Coyo groww
N Gymally Tawd il leblaall geo> province = 'N%' Jadl ay=o

platiall spsmill dpio 8 SELECT doglas o Jadl Cyloe 3935 5l danyl sl zudon

wildcard Jaul y=0
Oyl (o 5351 of yau0 (o Callis duden 7T Jia %

a>lg Lo BT Jioy _

Jlxall Jio 3350 Jlxo (paud 3>l Lo G851 Jiay
[a-f] []
[abcdef] degomall Jio 8330 dcgams ol

Jio 3330 Jlo Gaus pud 3219 Ly (ST Jia
a1 Yool [~]

[ ~abcdef] degosnll Jio 5330 dcgowo gi
Iag il last names d 5le)l slowl & poz e 1 @8y JUiall GO LTKE  "Mc%' dadoil il
:McBadden Jio "Mc" (ju8)>alb

SELECT LastName
FROM Employees
WHERE LastName LIKE 'Mc%'

e il dBla)l clowl & o> e 2 08) Jtall GO LTKE  "%inger ' d__ouledl s
:Stringerg (Ringer : Ji»o ."inger"  9)l>wlb

SELECT LastName
FROM Employees
WHERE LastName LIKE '%inger'

Men" udyx sl Lle g i il A Ble)l clawl @ oz e LTKE  "%en%’ d_adsill s
:McBaddeng .Greeng .Bennett : Jio

SELECT LastName
FROM Employees
WHERE LastName LIKE '%en%'
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ORDER BY h il go SELECT doylei 13.1.3

2Ll aipi) ASC plaimianl ¢liSagg dzilill daslall (8 oMol uiy) ORDER  BY Lol p3iniand
13055 5Ll aips) DESC g (Gacliai
AASC I Jliall padciay
SELECT *

FROM Employees
ORDER BY HireDate ASC

DESC Il Jloll podiuy

SELECT *
FROM Books
ORDER BY type, price DESC

GROUP BY huill go SELECT dotrlei 13.1.4

8a0el 83290 Lasd @i «degane JSJ 3oly Liuo (e B)lic 90 2y5 sLiid GROUP BY byl pSinius
20Ul @gg,o 90 LoS (833all
SELECT type

FROM Books
GROUP BY type

bl dagdoill I JUiall pasniony

SELECT type AS 'Type', MIN(price) AS 'Minimum Price'’
FROM Books

WHERE royalty > 10

GROUP BY type

1ol LaS not null &6,16 yu¢ doud price szl gSu) WHERE Hlso SELECT dagles cakouds 13]

SELECT type, price
FROM Books
WHERE price is not null
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1oy LaS GROUP BY oy e (Sgimd (ol dasutl] (pgSiund

SELECT type AS 'Type', MIN(price) AS 'Minimum Price'
FROM Books

WHERE price is not null

GROUP BY type

GROUP BY go COUNT plaiiwml 13.1.5

sae Ol )l 13] Slg ccontainer dygls> 6 839>g0)l poligll 3ac cla>3 COUNT alasiwl LuiSay
&o COUNT a3 pdsuimiund (dalizeo OlaJl (53 als)y Jto danbio Ol cgomo b dalize ) wolic

.GROUP BY j03l

byidl 2o COUNT @l alasiunl SULl (o legame 336 Ol dxisS 0bsl SELECT dagles zuses

:GROUP BY 03l oi

SELECT COUNT(*)
FROM Books
GROUP BY type

GROUP BY go SUMg AVG plaiiwl 13.1.6
Eooxall clacy SUM Allall pdsiny «dcgamo S uwgio ligasil AVG dls alxsiuwl lisoy

:GROUP BY type byidl go AVG @ls LW 1 08y Jliell axiuian

SELECT AVG(qty)
FROM Books
GROUP BY type

:GROUP BY type byidl go SUM dls LI 2 @8y Jliall axiuian

SELECT SUM(qty)
FROM Books
GROUP BY type

'SELECT dayei 6 GROUP BY type boidl go SUMg (AVG Guilall (yo N5 3 08y Jliall paiia

SELECT 'Total Sales' = SUM(qty), 'Average Sales' = AVG(qty), stor_id
FROM Sales
GROUP BY StorID ORDER BY 'Total Sales'
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HAVING go wiganll apydi 13.1.7

&oxd Ay Hauan dl sliiwl WHERE by dudsy 989 «dgémall it HAVING boyidl alasawl Sy
Jio HAVING by idl &) —ais g_gi s 28 WHERE byl gubai g 3 3] rtaggregate  function
Wlegaxall Lo gudaill Jlé dislg WHERE lbojuid

LBC' Lgisblas il Wlegamoll slewwd HAVING byddl Jlodl 132 8 pasiuws

SELECT au_fname AS 'Author”s First Name', province as 'Province'’
FROM Authors
GROUP BY au_fname, province

HAVING province <> 'BC'

INSERT doulei 13.2
1ol bo Loy «Josz ) Bsaws TNSERT daglss Cagas
4 BOBLJ J5aiw il view Loyl ol Jgasdl INSERT doydss 235 *
INSERT dodan yliw ol 5aee3b doils Column List oyes
dgec B35 13| daud JS judgi oz ¢
Lgiidus 13] iy ST paus dadls b 6aacl iy Sy *
(deoly)] VALUES ()6S3g «Jgazdl b Lallso] suyi Gl eoliludl VALUES dalSIl 3355

column_list o9 douy w0 8y uay IDENTITY di ol il 5o ocil ZTholpa—ccou

<
.values_clause |

:ob INSERT dagdsl dépo

INSERT [INTO] Table_name | view name [column_list]
DEFAULT VALUES | values_list | select statement

{INSERT dage alasiwl Cagaw Jlsa) sic d il aclgdll g5k
B8a>lg ddluro JU>3) Ll text of wvarchar gaill (po sgac 8 (1) déyld dlwlw Jbo] S8 *
3ol Jahall Ul Juai) right-padded Guadl Gle char gail @ol3 saacdl gras Gz *

Jowlaal slitiawly wvarchar gg-dl oo 83cach (8 dzyall LA (o 52510 Olsluall gaas JI35 o
s 535l @8lure L)l Juodldl 030 pdins 31 1add lilue Lle (Sgind il
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Jeiraiansd Ubls ULl g5 LS 131 of daclall of v olxo3l of «audll INSERT doudss cdsils] o
las dlw) SQL Server asls> o2y dadeill 030

8303 LA b 3 e b Lle Seizi 3 Ll aacd AW Uil clubdl asl Crgas (Sa

:hhas column_List 9

OLS 13 ol 3502 baiiye olyi 3l LS 15] ol DEFAULT 348 sg02l) oIS 13] duslyisl dasd J555 .1
il g8y il Ll goiy Jauiye Lolyis3l

diolyidl dagd 3 >gi By (d&)lall eudlly 390l Zouw 13 a_86 NULL d_¢)lall & agdll Joa5 .2
..)9.@.9.” 5.)9?9,0

- D . . . . \ -d_j:'_) kj,p .) . 'Tj T ) . —"d .
Losd 3295 B9 NOT NULL §,L6 s ¢ a5l sgnsll (852 13] cauall Ladyis s dlly Uo3eS Cogm 3

dwslyisl
:Authors OUSI Jgaz ) Jouw 48 INSERT dagded GIWI Jliadl Ao

INSERT INTO Authors

VALUES('555-093-467', 'Martin', 'April', '281 555-5673', '816 Market
St.,"' , 'Vancouver', 'BC', 'V7G3P4', 0)

&o Publishers ;) alll Joa> o partial row )= ca o Jlso] dya,S GILl JUiall ”9J

Sxacl dosld
loudS 9 diaud oyl 3 clli) (Canada Lo dwslyisl desd country dgall sgec clloy

INSERT INTO Publishers (PubID, PubName, city, province)
VALUES ('9900', 'Acme Publishing', 'Vancouver', 'BC')

IDENTITY 3g_0sll dasd odni 39 (IDENTITY sg0c 20 Joaz b Lgino Jl33 (I Jliall &l

8303l da5lB (pousd dea2ll euwd dosd Bg

INSERT INTO jobs
VALUES ('DBA', 100, 175)

IDENTITY agoc (o 63330 pud Jlaal 13.2.1

LS 13 of JUns Lo (835 13] ,Slg Lislyisl IDENTITY sgac 156 dpilio bl ol oySey 3
IDENTITY sg0e)l dosd 9amig iuo Jloa] cliSoud IDENTITY sgac aud b s Gls

IDENTITY_INSERT option
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18530 identity deo doxd JIoob 7 lowl) QI gl le TDENTITY_INSERT alsiiuwl (ySas

SET IDENTITY_INSERT jobs ON

INSERT INTO jobs (job_id, job_desc, min_1lvl, max_1lvl)
VALUES (19, 'DBA2', 100, 175)

SET IDENTITY_INSERT jobs OFF

SELECT 6jlic pladiwl wigan Jlaal 13.2.2
SELECT doglas go Cigiuo Jloo] Uiy el 1S Joaz r0 o o Jgaz sli] iy

Oo )l JLis (950 28 . JLidbg ‘)_o}il 3o alasiwl sic uniqueness syail dsual (G835 d>g0 3
I Jlall 8 dunds pub_id C9)2all Logauall

L) daddsed alasiwl y2 .ol tmpPublishers g <850 Publishers Ol Joax JUadl 13 ¢ i
Jaoz Ll eodouw @8Ls3 SELECT daylei g o INSERT dogles pliiws @i (CREATE  TABLE Jgo>

Publishers uydll Jgaz (ro Bgall Gyl

CREATE TABLE dbo.tmpPublishers (

PubID char (4) NOT NULL ,

PubName varchar (40) NULL ,

city varchar (20) NULL ,

province char (2) NULL ,

country varchar (30) NULL DEFAULT ('Canada')
)

INSERT tmpPublishers

SELECT * FROM Publishers

1 ULl (o dueyd degame JUiall 130 8 Fanis

INSERT tmpPublishers (pub_id, pub_name)
SELECT PubID, PubName
FROM Publishers

:Canada daudll )| country dgall sgec banase tmpPublishers Jgas Ll s Gupdll cobily guiis

INSERT tmpPublishers (PubID, PubName, city, province, country)
SELECT PubID, PubName, city, province, 'Canada’
FROM Publishers
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UPDATE doulei 13.3

ULl Jaasiy of 833> ULy 48LsL L) 839->g0)l Cagaall 8 ULl UPDATE doule y 165
Lyl 539> g0ll

9 WMl o) Canada (S country dlgall Jé> susgid UPDATE deudes GILII JULiall pasuiwy

:Publishers Jga>

UPDATE Publishers
SET country = 'Canada'

%10 duwis 209 10 (yw lgiesd Ll royalty calgall Goé> gl I JUall 203

UPDATE roysched
SET royalty = royalty + (royalty * .10)
WHERE royalty BETWEEN 10 and 20

UPDATE 6jlLic (Joih subqueries dicja aloMeiwl Jroni 13.3.1

el G a5 2010 ale 6 5 iUl agally (il Employees (puabg all Joa> 16 (s dbgall axied
fob oS pglac £95 s maubbg (Soiuo

UPDATE Employees

SET job_1lvl =

(SELECT max_1lvl FROM jobs

WHERE employee.job_id = jobs.job_id)

WHERE DATEPART(year, employee.hire_date) = 2010

DELETE douloi 13.4

view Loyl of Jgaadl DELETE 8)luc 5350 LaS «hdaw degoamo (po Bgauo DELETE dadss Jojs

it Bl G baid asly Caw ol Joaz Zhsl Sy 83w il Logaall (Sem (SAl

‘ol LeS DELETE dode dmo ;9Sig «lgdo lpall codlowadl 3350 $3l kel WHERE byidl 325

DELETE [FROM] { table_name | view_name }
[WHERE clause]
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i DELETE doylss aclgs

iindexes LuyLgall clitiwl Jgorsdl 58 839->gall Cogiall & as Jlitus WHERE by o35 13] .1
g4dlly «Joaxdlg

a>lg Jodz o 2SI by FROM by le (Sgim View (byy DELETE &yle alasiwl (Sos 3 .2

i Cdgl 6 s Guolwl Jeaz Lle )85 ol (Sey DELETE dagdsis
Lgolaiwl Sy dalise DELETE logded codi Gy Logd
iJ9d> o Wgtall Qo> 83>

DELETE
FROM Discounts

333w Wghuo O3> ¢

DELETE
FROM Sales
WHERE stor_id = '6380'

DELETE FROM Sales
WHERE title_id IN
(SELECT title_id FROM Books WHERE type = 'mod_cook')

Built-in Functions Ldaruwo diiioll Jlgall 13.5
‘Jio SQL Server (.6 Lq,uu.o duiall Jlgadl (o 3932l 3>99
.summary values 8)>g0 lasd g>)5 :Aggregate guaxil Jlgs .1
231 89 Gl Guee WUl £65 Ja=i :Conversion Jyg=idl Jlgs .2
Oléglg tlgdl (e Wlogles Lo)e5 :Date gu)ll Jlgs .3
Al OLLWI Gle Oldae ($)=5 :Mathematical dusbyll Jlgall .4

ol 5Ll HULI e of «dylsuall Juodw Gle ldac Sy :String Juwdladl dalsioll Jlgoadl .5
uleil e

Ll 8acld (po Wlogles &>)3 :System alkadl dalaioll Jdlgal .6

142



alilyll Aclgéd proni SQL dely dnlall DML alilull dalleo dsl

S Gle of i OULy Lle olilac 5y fimage yoally Text Loguaidl dalaill Jlgall .7
ol

gic dliol go Mudiro i o3l g2ydl Jlgadl obiol = puiuiww

Aggregate functions guioaill Jlga 13.5.1
85290 dasd ol 53515 dasd 225 il o degono Gl Dbl gaanill Jlgs
‘dlgallode GIWI Joazdl yoy

lg2og FUNCTION dJlaJl

Sreaall @sdll ol audll Re0> average lawgio 823 AVG
il (pous daad DISTINCT

pasxiuwl 13)g sl (8 65 lall yu @uall sac g2

@xdll 33c COUNT dlal axicand DISTINCT 3laill COUNT
sayyall de)lall e
COUNT(¥) &Il 355 39 «gauall sac 23
DISTINCT jloil alaziwl Sy 3 LS wodoleo COUNT(*)
lg2o

1l plasiwwl Sy omeill b Wl dagdll g5
o9ymally «Sa2ll £gill I3 Bracl 2o Max

&0 a3 3 LgiSlg (datetime il 3 8xac3lg
&o MAX dlal Glass LoS (bit gl ol 5aecil
dyo Juduasd 8 dagd Llel dudymoll 8aacl
d¢)lall audll 1ol o3 Jolxiss

MAX

A1 Alasiwl Sy il (8 Lisll dodll g2 )5
Egdlcubg.&guapg‘ipALSAAsigpIWIN

bit g4ill lg) 8x0cl 2o a3 3 LgiSlg (datetime MIN
daud Llel d48ymall 5303l 2o MIN Al Glasi LoS
deylall pdll Il 03n Jolxiiy «Spe Junduwss 8

Byl @sill bnsd gl asdll JS Egamo g2
SUM @1l alasciwl GSasg «psaill 8 DISTINCT SUM

b dya0ll x0c3l 2o

el Jo32Jl 6 8392 50ll grantll Jlgs so JS e el Gy Lag pdyeiu

AVG Al gl Jliadl o

SELECT AVG (price) AS 'Average Title Price'
FROM Books
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COUNT dllall :oilill Jleall

SELECT COUNT(PubID) AS 'Number of Publishers’
FROM Publishers

COUNT dlul :edudl JLuall

SELECT COUNT(province) AS 'Number of Publishers'
FROM Publishers

COUNT (*) &l gl Jladl

SELECT COUNT(*)
FROM Employees
WHERE job_lvl = 35

MAX @Il el Jliall @

SELECT MAX (HireDate)
FROM Employees

MIN DI 2 osladl Jliadl o

SELECT MIN (price)
FROM Books

SUM dlall :goludl JUadl @

SELECT SUM(discount) AS 'Total Discounts’
FROM Discounts

Conversion function (Jugaill dlla 13.5.2
2T Ol g9 Gl (use WUl g9 Jagidl dls J33

9955 gz 33l JUiall 58 L)l duos ) 99 (it Lle diausd Sgim Al price yowll Ji>0
141 8ygually dodeill dsn

SELECT 'The date is ' + CONVERT(varchar(12), getdate())
e ]
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SELECT CONVERT(int, 10.6496)

SELECT title_id, price

FROM Books

WHERE CONVERT(char(5), price) LIKE '%99%'

icalide @aow Wbly £95 Ll L I YLl 8 Jagaadl dls yiss

SELECT title_id, CONVERT(char(4), ytd_sales) as 'Sales'’
FROM Books
WHERE type LIKE '%cook'

Date function xyjlill dlla 13.5.3

L) &osd o &gl 330 )L Sl i) Jold Lo Gl ye Loyl dplall 1o g
.date parts gyl cli>i sac 4] Blo o)l Sglwig (datetime gg5

00 doud A suiill (yeSi_wsé smalldatetime g4l oo doud gyl A s J_slae LS 13|
L&yl smalldatetime g4l

(o0 Aol 030 dépng )Ll @ud 830)9 d48Ls¥ DATEADD &l Al

DATEADD(datepart, number, date)
o L)
SELECT DATEADD(day, 3, hire_date)

FROM Employees

d;?TLLL)pﬁH;mJFQ9.DATEDIFF(datepart, datel, date2) dlal L33l Jlall pasuiwn

330 (i)l G deblaiall boundaries "sgasl” of o,

£losl fue> 2o daslgio DATEDTFF dJla)l Lghact Ll douiill dabliiall 393odl Gl dyyls Jaz
Al Glaallg cGiledlg 3581 Jio wbildl

SELECT DATEDIFF(day, HireDate, 'Nov 30 1995')
FROM Employees

AU Gleodl Wl diwdl (o G2e F0)6 oo £z ST paxd liSay
lay Ciyiey il dgudall Lgasds lgily)Luaislg DATEPART guylil el sl GILl Joasdl yoys

.SQL Server asl>
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VALUES dou9 ABBREVIATION o,Lai>| DATE PART &u,Wl s>
1753-9999 vy Year
1-4 qq Quarter
1-12 mm Month
1-366 dy Day of year
1-31 dd Day
1-53 wk Week
1-7 (Sun.-Sat.) dw Weekday
0-23 hh Hour
0-59 mi Minute
0-59 ss Second
0-999 ms Millisecond

Mathematical functions duabligl Jlgall 13.5.4

Lo oS JSI QI el QI Jlall Gosmyg «dyaaell LI Gle ldac duslyll Jlgall Sy
%10 duswis )low 3l grax Canai)l 5] yo3l dule HoSuuw Lo Loy LS il

SELECT Price, (price * 1.1) AS 'New Price', title
FROM Books

SELECT 'Square Root' = SQRT(81)

SELECT 'Rounded' = ROUND(4567.9876,2)

SELECT FLOOR (123.45)

Joining Tables Jglaall pa 13.6

St Ljlgall 2L plasiawly 833we 8aach (aus DUy Bilgs dlac Jio 4T of Gulgar @b 383
Y dlasall COgaiall Go 332> Joaz

1od Lay join puall 8)lie pgds

Joxz JS o 13gac 335 ¢

Lowo Lauo 5aacl clls b 63g>g0ll eudll jlgi o

Az Cio (paud dbdsall @il Ol Cigaall mosi o

s Elal 3o oSy S -Lales il gy g Gillas Gl pall (i Blgluns B3l Bjlgall (eSS
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wisodly (2 adl) S)ludlg dnner Glsladl eoall i oo oUisl dalizoll quall Elgil Reox - piniaw
.cross join gbléiall pually (L)1)
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SELECT jobs.job_id, job_desc
FROM jobs
INNER JOIN Employees ON emp
loyee.job_id = jobs.job_id
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il JLall

SELECT authors.au_fname, authors.au_lname, books.royalty, title

FROM authorsINNER JOIN titleauthor ON authors.au_id=titleauthor.au_id
INNER JOIN books ON titleauthor.title_id=books.title_id

GROUP BY authors.au_lname, authors.au_fname, title, title.royalty
ORDER BY authors.au_lname
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NULL &e,Lall
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SELECT publishers.pub_name, books.title
FROM Publishers
LEFT OUTER JOIN Books On publishers.pub_id = books.pub_id

1 S)ludl )l puall doayasdl daall GJLI Ll pascis bedw
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SELECT publishers.pub_name, books.title
FROM Publishers, Books
WHERE publishers.pub_id *= books.pub_id

Right outer join goaVl gajlall piall 13.6.3
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SELECT titleauthor.title_id, authors.au_lname, authors.au_fname
FROM titleauthor

RIGHT OUTER JOIN authors ON titleauthor.au_id = authors.au_id
ORDERY BY au_lname

:¢Mq§|929&J|p¢ﬂ]&01§iuuﬂ|&q)ﬁ”aiHQHEJU“LﬂLdlayéﬁguuH

SELECT titleauthor.title_id, authors.au_lname, authors.au_fname
FROM titleauthor, authors
WHERE titleauthor.au_id =* authors.au_id

ORDERY BY au_lname
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SELECT books.title, publishers.pub_name, publishers.province

FROM Publishers

FULL OUTER JOIN Books ON books.pub_id = publishers.pub_id

WHERE (publishers.province <> “BC” and publishers.province <> “ON")

ORDER BY books.title_id
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ERD hhhio ulga 15.2.1

Car
Car Dealership ] Cor
Serial Number
Make
Model
. 01 1) Golour
Sales Invoice > Year
Salesperson PK | Invoice_ID i Car for Sale Y/N
1, Taa Customer
PK | Salesperson ID |, ) Invoice Number (1
Last Name (1.1 Date 0,7 PK | Customer_ID
First Name FK1| Car ID (Foreign) >
FK2 | Customer ID (Foreign) (1,1) L_ast Name
FK3| Salesperson ID (Foreign) First Name
. Phone Number
0, 1) g‘;sress
Sabnlez el izl 0,9 > State/Province
. . ' Country
Mechanic PK | Service_Ticket_ID Postal Code
; Service Ticket Number
Mech ID 1,1
PK| Yechanic ® ( 3 FK1| Car ID (Foreign)
Last Name FK2| Customer ID (Foreign)
First Name Date Received
N Comments Servi
(1.1) Date Returned to Customer 9
~ .
a9 1.1) PK | Service ID
‘ 0,9 1,1) Service Name
Service Mechanic > Hourly Rate
4 PK | ServiceMechanic_ID (0,9
FK2| Service Tickst ID (Foreign) Parts Used Parts
FK3 | Service ID (Foreign)
FK1| Mechanic ID (Foreign) PK | Parts_Used_ID (1) (11| pk | Parts_ID
Hours
Comment FK1| Part ID (Foreign) Part Number
Rate FK2| Service Ticket ID (Foreign) Description
Number Used Purchase Price
Price Retail Price
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tbiShippers*

{ ShipperlD
CompanyName

S
tbiCustomers* tblOrders*

? CustomerID ? Order
CompanyName CustomerlD
ContactName EmployeelD
ContactTitle ShipName
Address ShipAddress

ShipCil
City ipCity
ShipRegion
Region )
ShipPostalCode
PostalCode )
ShipCountry
Country Shipvia
Phone OrderDate
Fax ReguiredDate
ShippedDate
Freight

.OrdersAndData.sql : Il cugySadl J35

DDL ds2l padiwil :Jg¥l cjall 16.1

tblProducts™
? ProductlD
. KrO————— .
tblOrderDetails SupplieriD
Cat D
{ orderiD ategory
ProductName
? ProductlD
EnglishName
UnitPrice
QuantityPerUnit
Quantity
i UnitinStock
Discount
UnitsOneOrder
ReorderLevel
Discontinued
. L —
tblSupplier*
? SupplieriD
Name
Address
City
Province

Oldlal) ERD lhse OUily carsang Jolas ¢ $iJl orderData.sql cunySewdl pasiwl

ikl JSal L8 bl
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dy2z o)l dodully PK Gyl 2lioll Zoa) cugySudl Jicg (Orders Gawd <olly 8acld ¢l .1
839>90ll 3gu8)l U3 L9 Loy dyasidl o CREATE TABLE wlyle aasiwl .referential integrity
3 dglasdl L9

AWl sgubll casl 2
(L duslyiodl dieyd Canada) tblCustomers table: Country  ©
tblOrderDetails: Quantity—>0 o

(13,8 OHsS Ol L) tblShippers: CompanyName ©

(o)l 7,6 ST (598 Ol ez order date) tblOrders: ShippedDate o

CREATE DATABASE Orders
Go

Use Orders

Go

Use Orders

Go

CREATE TABLE [dbo].[tblCustomers]
[CustomerID] nvarchar(5) NOT NULL,
[CompanyName] nvarchar(40) NOT NULL,
[ContactName] nvarchar(30) NULL,
[ContactTitle] nvarchar(30) NULL,
[Address] nvarchar(60) NULL,
[City] nvarchar(15) NULL,
[Region] nvarchar(15) NULL,
[PostalCode] nvarchar(10) NULL,
[Country] nvarchar(15) NULL
Constraint df_country DEFAULT 'Canada',
[Phone] nvarchar(24) NULL,
[Fax] nvarchar(24) NULL,

Primary Key (CustomerID)

)i

CREATE TABLE [dbo].[tblSupplier] (
[SupplierID] int NOT NULL,

[Name] nvarchar(50) NULL,
[Address] nvarchar(50) NULL,
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[City]

[Province]

nvarchar(50) NULL,
nvarchar(50) NULL,

Primary Key (SupplierID)

)

CREATE TABLE [dbo].[tblShippers] (

[ShipperID]

int NOT NULL,

[CompanyName] nvarchar(40) NOT NULL,

Primary Key (ShipperlID),<

CONSTRAINT uc_CompanyName UNIQUE (CompanyName)

)

CREATE TABLE [dbo].[tblProducts] (

[ProductID]
[SupplierID]
[CategoryID]
[ProductName]
[EnglishName]
[QuantityPerUnit]
[UnitPrice]
[UnitsInStock]
[UnitsOnOrder]
[ReorderLevel]

[Discontinued]

int NOT NULL,

int NULL,
int NULL,

nvarchar(40) NOT NULL,

nvarchar (40)
nvarchar(20)

money NULL,

NULL,
NULL,

smallint NULL,
smallint NULL,
smallint NULL,

bit NOT NULL,

Primary Key (ProductID),

Foreign Key (SupplierID) References tblSupplier

)

CREATE TABLE [dbo].[tblOrders] (

[OrderID]
[CustomerID]
[EmployeeID]
[ShipName]
[ShipAddress]
[ShipCity]
[ShipRegion]
[ShipPostalCode]
[ShipCountry]
[ShipVia]

int NOT NULL,
nvarchar(5) NOT NULL,

int NULL,

nvarchar (40)
nvarchar (60)
nvarchar(15)
nvarchar(15)
nvarchar(10)
nvarchar(15)

int NULL,

NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
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[OrderDate] smalldatetime NULL,
[RequiredDate] smalldatetime NULL,
[ShippedDate] smalldatetime NULL,
[Freight] money NULL

Primary Key (OrderID),

Foreign Key (CustomerID) References tblCustomers,
Foreign Key (ShipVia) References tblShippers,
Constraint valid_ShipDate CHECK (ShippedDate > OrderDate)
)i

CREATE TABLE [dbo].[tblOrderDetails] (

[OrderID] int NOT NULL,

[ProductID] int NOT NULL,

[UnitPrice] money NOT NULL,

[Quantity] smallint NOT NULL,

[Discount] real NOT NULL,

Primary Key (OrderID, ProductID),

Foreign Key (OrderID) References tblOrders,
Foreign Key (ProductID) References tblProducts,
Constraint Valid_Qty Check (Quantity > 0)

)i

Go

SQL @l aljlic cluil :gilill cjall 16.2

customer ID Jgasl xgbl .2014 ale Js 6Ll orders cildlallg customers sdasll dosld Lol

.date ordered ¢ order date g order ID ¢

Use Orders
Go

SELECT CompanyName, OrderID, RequiredDate as 'order date', OrderDate
as 'date ordered’

FROM tblcustomers JOIN tblOrders on tblOrders.CustomerID =
tblCustomers.CustomerID

WHERE Year(OrderDate) = 2014

Ciosd 9SG > ALTER TABLE@L;pbhbuthCuﬂDnmrbb;?gﬁ(UELHI&;?§A>ggzﬁ

True duslyisil
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ALTER TABLE tblCustomers
ADD Active bit DEFAULT ('True')

company name Jg-axJl yoy<l) 2012 joiw 1 J-8 ghid )= il wldbll g s> (o<l
(freight ¢suidl dalss el 9 L) ddlex>3l cdball dalSg date ordered

SELECT tblOrders.OrderID, OrderDate as 'Date Ordered',
sum(unitprice*quantity*(1-discount))+ freight as 'Total Cost'

FROM tblOrderDetails join tblOrders on tblOrders.orderID =
tblOrderDetails.OrderID

WHERE OrderDate < 'September 1, 2012°'
GROUP BY tblOrders.OrderID, freight, OrderDate

ShipName ¢ OrderID Jg-8=JI ,o,-<l) Federal Shipping dSyb juc digouirall Oldlbll guos> o)<l
.(CustomerID ¢ ShipAddress ¢

SELECT OrderID, ShipName, ShipAddress, CustomerID

FROM tblOrders join tblShippers on tblOrders.ShipVia =
tblShippers.ShipperID

WHERE CompanyName= 'Federal Shipping'
2011 ale 9 lgpiin e (Al Mol guos Lo yel

SELECT CompanyName
FROM tblCustomers
WHERE CustomerID not in
( SELECT CustomerID
FROM tblOrders

WHERE Year(OrderDate)

)

2011

13l el @) Gl luiall gaos Loel

SELECT ProductID from tblProducts
Except
SELECT ProductID from tblOrderDetails
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SELECT Products.ProductID,Products.ProductName
FROM Products LEFT JOIN [Order Details]

ON Products.ProductID = [Order Details].ProductID
WHERE [Order Details].OrderID IS NULL

uo=<l) ey 8 plaiwl alasiwl Had L9 Hgoudy (R3JI L OrderlD WLl Wléies o el
.(OrderID g CustomerName g CustomerID Jga=JI

SELECT Customers.CompanyName,Customers.CustomerID,OrderID

FROM Orders

LEFT JOIN Customers ON Orders.CustomerID = Customers.CustomerID
WHERE Customers.CompanyName IN

(SELECT CompanyName

FROM Customers

WHERE City = 'London')

(ammmmmnm9pNMUdnamngbMu4pDBq@dbAqﬁquéygdhgbamﬂuépl

SELECT ProductName, Name

FROM tblProducts JOIN tblSupplier on tblProducts.SupplierID =
tb1lSupplier.SupplierID

WHERE Name Like 'Supplier A' or Name Like 'Supplier B'
.(QuantityPerUnit ¢ product name Jga=Jl yo,cl) G1sliuo ausd iU Gl Olxiiall guo> o el

SELECT EnglishName, ProductName, QuantityPerUnit
FROM tblProducts

WHERE QuantityPerUnit like '%box%'

ORDER BY EnglishName

gujlarallg waiallg Juaxillg JLlaayl :&adlill cjall 16.3

EmployeelD o bgall (8520 9 (i)l Zlisall 595y O a2y .Employee (rabsgall Joaz (ol
14Ul JoaxJl cawsl .autonumber GSLal axdy Jé> gog

LastName

FirstName -
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Address ¢
City -
Province -
Postalcode
Phone -
Salary -

Joa> puis .rbbrg 0 duas INSERT JUsol wllucg CREATE  TABLE Jgas sluini] 6)le axsiuwl
Sg—u8ll sla¢lg Jgaadl el i cunySwll yo)—<l . Tblorders Jga—=Jl )l employee (juabg ol
udbsgall L

Use Orders

CREATE TABLE [dbo].[tblEmployee](
EmployeeID Int IDENTITY NOT NULL ,
FirstName varchar (20) NOT NULL,
LastName varchar (20) NOT NULL,
Address varchar (50),

City varchar(20), Province varchar (50),
PostalCode char(6),

Phone char (10),

Salary Money NOT NULL,

Primary Key (EmployeelD)

Go

INSERT into tblEmployees

Values ('Jim', 'Smith', '123 Fake', 'Terrace', 'BC', 'V8G5J6"',
'2506155989', '20.12"),

('"Jimmy', 'Smithy', '124 Fake', 'Terrace', 'BC', 'V8G5J7',
'2506155984"', '21.12"),

('John', 'Smore', '13 Fake', 'Terrace', 'BC', 'V4G5J6', '2506115989",

'19.12"),

('Jay', 'Sith', '"12 Fake', 'Terrace', 'BC', 'V8G4J6', '2506155939',
'25.12"),

('Jig', 'Mith', '23 Fake', 'Terrace', 'BC', 'V8G5J5', '2506455989',
'18.12"');

Go
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ALTER TABLE 8)lieg DDL dsJ lowdei pasiwl .Tblorders Jga> J| Totalsales ouw V> Causl

ALTER TABLE tblOrders
ADD Foreign Key (EmployeeID) references tblEmployees (EmployeelD)

.order details Jgax> Lle sy cdb JS Wlewo ggomo d9Lsd UPDATE 8yl assiwl

UPDATE tblOrders

Set TotalSales = (select sum(unitprice*quantity*(1-discount))
FROM tblOrderDetails

WHERE tblOrderDetails.OrderID= tblOrders.OrderID

GROUP BY OrderID
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