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Create View _ st

5,8 oo 5 eslinal 5y ge 03l oEOL S s (53l Jsdr) s K sbml g szas ]

Create View name
AS Select ...

Olf oo el a)llh (S5d 5 ol 25 255 G255 ax JRo s (Sl sl L (View) u
S35 SNl slaz, 585 (3lmo 5 5 aly sl 51 SLedlbl las, S5 bk cer O &
Shedd Al 5 4o s gde  islad (s p e S ol G il s 4l J gl
Ll dolr s A S doler 5350 0 Jeate 0l ol 4 dos ol ol sl Sledibl
a oo A Sl Sl ) el plsbid b ds g oS elSia S e fee
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Jslbr & s Loy o i (w0) i Jslr 516 sl (o) (55lms sl
L3 51 s e I8 5 31T 4y s I b s 5 e e 4
el ol Jsltr (555 5l 1 Dbl 2l sl €55 8 ot ns ol e 18 (T
o G Shedld absl sl ol s o M5 s (gl l aliad s s (gl e s
gl el sl s 5l Sltle el o dlasd oa 5o S a5 5 ol 083 ol 2
2y Bl il a5 00 8
el s 655 (2U5b 5 (Glewsisn 5 Bl 750) (5leme 35 oo 55 S 5k &
A bl Joo bl calican & am 350 e el bt 5 A3 L (3l 155 Jos oS 50 e
Joedadss 53 ol ISt sl B0 e pm 35 e pll b2
A D ool BB alian 5550 b b 5 43 oS ol (Gl 5 Gl z58) (S5l 13
G0 @Bls 53 2,8 o plsil (3lame sl 555 S (Glasssp 5 Bl m53) (SSlwe 3 Jos
Sl Jos Ol o (Gosme 5o Lo 5 Ll plo 050 0 sl O 4 Jeate iy sl
Comalor 53153 (Slin 5 Bl m50) Jlaia 50 Jas a5 515 plsdl (g3lme glbr (555 15
Sl 250) (3l Do I pdy (IS 55k o A Led ) ol S o 5 Hs
133 8 b ey i dw s L 555 2 (Slesisg s

e 5 G5 A S pdy

Opmead bty e oyl 53 s il (63l 3 (Sl dy (g5 L Sl ds S ol s
Oeaman 5 35,8 a i (Sl 45 A3ly Sla0 s il 5 LA S SO Bl il
Sl st Sy o oo 5l 500 S e Bt il Jsdr 5 s onle e e B
Ll g 3 Gladaly die s SSL el il 8 2ol s 4 o

TS o el (§5 55 5115 3 95 2 S3lwepFD D39 I pdy p) 5,0

Al el eslimad LA WIS G Bl Ll Jads Gl b s iy aT s -

B L 5 LS S S Blas ity O prean (glabaly Jie il 3 Bis 355 Cale, S
Py Bl ol 5 s e e 4 e

a8 Jsdr 53 Ol Jols 5 plamnl (S1 il ek Gl Osman Sles oo a8
D s s b3 035 |y el sl 5 bl LS LS L o S 0
S o e (S48

AL oS eslanad select distinet gy 31 dos o 25 55 -

Py AR L Jsdr 5 ds ale a4 e B Bis st ol S

Al e dis eslansd group by e 5l s i m s -

Db Bl Jadr 5 s el Sl 4l B L 5505 cule S

A oS slizal ()bl w5 5 s iy a5 3 -
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Slre O & 5 (2l a0 s (dls O mans labaly Js 0l B8 L 5500 2ole, S
O

Al e ls eslinal 5 s 85 glasm g e 3l s AT g3 -

Db oAkl Jadr 5 s el Sl 4l B L 5505 cule S

Al eddS Bl Jyder ol A Select fae s -

AL ol ealiial el Jos 1> 25 3 -

TS h oS o 551, W3 505 5lme B3 D3 1 pdy ) 3,

23,55 a8 SOL ol 5 J s Sl (1B s S5 p 3l s gl P03 -
oSG B 5s 1 s pslie b el 5 OS5 s 53 SP 5P S s 4

S# Sname | City S# P# | QTY P# | Pname ‘ Color
S1 Snl C1 S1 P1 10 P1 Pnl Red
S2 Sn2 C2 S1 P2 20 P2 Pn2 Blue
S3 Sn3 C3 S2 P1 30 P Jgua
S Jss SP Jgaa (©olaks)
(O8aaiSaa 45) (a3 93)

S S s ) s il
Create View Reportl
AS Select S#, Sname
From S
355 g0 prodsuppdb esls oBCL 3 REPOItL s slowl 0 2wie G358 5 52w (S| >l 1 8
25 see 4 Reportl ws aus (ol ol eslanal 4l J gl S 5IRepOrtl s (i a5 s

ol

S# | Sname
S1 Snl
S2 Sn2
S3 Sn3

mh (g 3lmo o5 Gy (5058 a5 SIREPOML s bl oS ol ) el sl sl

8 5 3l a0 s il 5 LS IS S Bl 3l O e (slalaly Jbe il e

238 o i ol ol 5 s ople e 4l BLS e 503 8 e i (55l

iiled 50 Reportl s s ) Ll b S dalgse 3 s gl L s (508
Insert into Reportl
Values ('S4','Sn4")

G g3 Slkes (ol Late S b Jsdr & 5 3,10 (5350 5 Sl Reportl s S bl )
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238 o il S b Jsdr 555 Bl5 2
338 LS 5 ssmes a4 d rl.<,.a 4 O giwd él} BE
Insert into S
Values (‘'S4', 'Sn4', NULL)

ot e Sale s, SSU Sl (05153 REPOTL s (555 » e (53lmo 3 oK s
4,0y DBMS (g5 5l s &y 5o  REPOIL W5 (555 5 ($3lmo o3 5 5w I ]
iy NOT NULL &5 40 S Jsir i pn o 53 Gty Oin a5 b 5w andl 5 oo
Al sl
1l 25 Do S e 3,555 703 3 e S ok 558 polia

S# | Smame | City

S1 Snl Cl1

S2 Sn2 C2

S3 Sn3 Cc3

S4 Sn4 | NULL
VL s s Jlie gl 55 8L s slapb L 1 (s3lme Jsir ol st Ol oo ar 8

< Reportl i skie cpl gl 05— sdame (1S 5 o SN «.Sname 5 SID «. S#

g o 3L Sdme 5 O g0
Create View Reportl (SID, SN)
AS Select S#, Sname

From S
1l 25 g0 4 3dme (IS L I e RepOItl s 6
SID | SN
S1 Snl
S2 Sn2
S3 Sn3
S4 Snd

Ol o Loz s o 53 cpl by (s fate 55 4y Lo e 4l Jolir 4 (3l Jyldr tar &8
35 g o3lial (G3lme Jsior Sl sy S L3 oS Wl pl by S eslinad 3 Lags
Ll s somn o 5 25bier S gz O 3 aby e (Silme s i pa Lz
Sy
Sk s Reportl s sy 1 3 Sama e p ke

Select *

From Reportl
Where Sname <> 'Sn1’
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TS o kS 23 o ses 4 15 G55 5w DBMS W31y 53
Select S#, Sname

From S
Where Sname <> 'Sn1l'

S T R T S R S

S# Sname

S2 Sn2
S3 Sn3
S4 Sn4

eSS s ) s s e
Create view Report2
AS Select S# , P#

From SP
Where QTY>10
25 S see 4 REPOM2 s dus ol ol oslanil 4y Jdr S 5IREPOI2 s iy 25 )5
:C,u.«l‘
S# P#
S P2
S P:

el (3o o3 1y (655 M 5IREPOM2 s il oS ol cpl ool il il
hled =53 Report2 s 53 1y ddr o S dalss o s gl L S s 50
Insert into Report2
Values ('S3', 'P1")
SP 4l Jyd> 55, é\; BERCTE T Slhes oLl (6355 Dl Report2 s o5 bl )
'“qu" ¢L>.L.:‘
335 o LS 25 s 4 d f»li\.a 4O g C@b B
Insert into SP
Values ('S3', 'P1', NULL)

ot e Sale s STU Sl (05153 REPON2 s (555 2 Jos (3lme 3 oK s
as s DBMS (g5 5l des &y 4 REPOM2 s (55, 5 (g5l p53 5 5w (gl >
NOT NULL &30 40 SP Jsar iy o p&n 55 QTY O oS b adl 33 o
B A pa o) Sl 050 AL el iy e

il 5 Doy 4 s Sde 3,555 03 5l ey SP dsdr 558 0lis
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S# P4 | QTY

S1 P1 10
S1 P2 20
S2 P1 30

S3 P1 NULL
s N pdy g 5 555 5l
dws‘%\)dbw‘_}sﬁt@‘d)@bf)d\ﬂ%é}ﬁ%}\.&}dl}- O.l\).)
&:;gu.a}:;J,fda.E.b—L;)'l?udj@j\jduo‘,:dﬂa_iij%L\SJﬂlS&Jé\b sls

Silwe s sl pds as a5l Llas S e bad b dade 5 s ol o o BLS

TS oh el (5595 55 N5 (555 g Silwe B3 Do I pdy p) sl se

P o JS e 3 S -

IS p el o 55115 A5 (595 1 s3\we p3 o g I pdy 25 058

A e I3 A 52 45 -

eSS B s 1 s pslie b Sladad 5 OS5 a3 SP 5P S s 4

S# | Sname | City _S# | P# | QTY P# ‘ Pname ‘ Color
S1 Snl C1 S1 P1 10 P1 Pn1 Red
S2 Sn2 C2 S1 P2 20 P2 Pn2 Blue
S3 Sn3 C3 S2 P1 30 P Jgua

S Jgs SP Jgua

S s ) s il
Create View Report3
AS Select S# , City
From S
R Sy see 4 REPO3 ws 4 (ol sl eslanul b J sl G 5IREPOIt3 s i 25 s

:&:a.w‘

s# | City
st | c
s2 | c2
s3 | c3

el g3l 5 gl dy (555 ks 5IReport3 s bl oS cnl l i =2ls |
iiled 50 Report3 s s 1, Ll b S dalgse 3 s gl L s (508
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Insert into Report3
Values ('S4', 'C4")
S b Jodx 55 Els oo 88 o0 Slhes )l (635> 5 JMa ol Report3 aus oS Ll |
by b 5 5md 53 O 33 boid S5 (ol O g as 5Ly15 S Ui Ll 35 S s el
Sy o S Ly 3 NULL Slaie Sname O s (8 ol pls . oslodls a3 ldie S J s
w8 5 ;5 NOT NULL cool> Sname Oy gl S Jsior o 5 o8 3 iS5 3
LB OT gl NULL Sl 5 acib jlois (slyls SName & s Cob o Lt imy (b 0l
35 a5l NULL L Sname o s L SSL Comslr 056 silae ol sy s (5 50
338 o LS 3 st 4 d ol ps 4 G5 sts (31555
Insertinto S
Values ('S4, NULL , 'C4")
Jslder 5 SOl Comslar 056 Golas REPOM3 s (5355 » Jas (3lmo 3 plSs 3
(Ceslods 4 S Lo 53 O 61y NOT NULL sl 4S'S s 51SName O g 3 Ol 5 gas
Shes o 4 REPOIt3 s (55, 5 (silue 3 s Gl w0 S b NULL oz
Dgh 3y 555 ga b ds DBMS (64w 5l
D SG  5s 1 s pslie b ledad 5 OS5 e 53 SP 5P S s 4

S# | Smame | City S# P# | QTY P# ‘ Pname ‘ Color
S1 Snl C1 S1 P1 10 P1 Pnl Red
S2 Sn2 C2 S1 P2 20 P2 Pn2 Blue
S3 Sn3 C3 S2 P1 30 P Jgua

S Jssa SP Jga2

:J..i):f.,JE.'.).sbﬂ)'J..l::JB.c
Create view Report4
AS Select S#, P#, QTY
From SP
Where QTY>10
25 s 4 REportd 1> Loy (ol ol eslanal 4l J gl S 5IREpOItd s (i a5 s

ol
s¢ | p¢ | Qry
S1 P2 20
S2 P1 30

el S3le o3 1y (658 e 5IREPOTt s il oS ol cpl ool s |
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bl =53 Reportd s s 1, Ldr b O dal e 5 s gl L s (508
Insert into Report4
Values ('S10', 'P10', 100)
SP by Jsdr 555 Els oo 88 o0 Slles 3,0 (63 525 Il Reportd ws o5 bl )
.;:J,f& flqdl
23,8 LS 5 s 4 d (alf.»c\.gd)_éj_,:.ws 80):
Insert into SP
Values ('S10', ‘P10, 100)
aa lg 4 SP Jydr Opiw 4 a L aRepOItd s (55, 5 e ($3lwe 5 fl{:.a);
SO s |5l odd (28 Syl Comalr § 66 Ll Ll cllods a3,k T3 o
S ol e by o8 Gillae 5 Liledd by 5 SP J g 5o sl ladldS Olgs 4 PH 5 SH
s some 55 ool pen Ll 2l AS sl asseme (ol )l Comelsr 05U 5 ol
3lis 4 sazee ms 33,50 sbw| NULL d?.)‘ B ol 5 Jslee LS WIS 5lis 4s gazes
535 Ul S LIS polie 4 yaome ke s o5yt e SP s 3 SF ir sl S
2 oolsen LLSP Joda 3 P#H ol S olie acsemme s 2L S Jyds 3 S# om
S10 sl T S ASLP Jydr 3 PH oas 555 Jolae LS IS J5lie 40 samms 48 5020
A Sy 2 Solwe 3 i ws Gl g AS e 28 |y edell ISP Jsde 55 P10
Dgh 3y 5550 a4 d DBMS (64w 3l Jee &) 50 4 Report4
C);Report4 Lo oy i b SO dals o s Gl L 8 WS (55 imen
Ll
Insert into Report4
Values ('S1', 'P1', 90)
SP wl s 55 Bls 53 B o Slles 35l (635 5 Sl Reportd s oS Ll |
_;;de. <=k>.=}l
33,8 o bS5 s 4 d rK;AqLBj}J}:.A Sl
Insert into SP
Values ('S1', 'P1', 90)
aba g 4 SP Jyd Osiw 4w o k- aReportd s 55, Jes gl 25 C&A)D
L el sl 28 gladasl ) 09,3 Camala O g6 Loyl Lol (liled s asluie (T S5
25 Gallae 5 Aol gy 3 SP J s 5o LIS IS Ol g an oallP# 5 SH# (Sla0 s
osb 4 PL 5 S Sialie sdoms =55 48 A3l ISG Ll LS LS olie b LS ST g2
D3 Sl e S e 28 1y edelB ISP Jade s o SO AU s Ol
Sy 5555 oo 4 s DBMS (g5 5l Jos &) 4 REPOItd ws 55,5 5 (s5ws 5
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P yh s

S# | Sname | City S# P# | QTY P# ‘ Pname ‘ Color

S1 Snl C1 S1 P1 10 P1 Pnl Red
S2 Sn2 C2 S1 P2 20 P2 Pn2 | Blue
S3 Sn3 C3 S2 P1 30 P Jgua

S Jgua SP Jga

oSS ks sl g s e
Create View Report5
AS Select S.S#, Sname, P#
From S JOIN SP
L5 Al (ol sl deslan ISP 5 S i 55 Ol anb Gl SIRepOrtS bs a3 s

(Sl 3 &y s 4 ReportSs

SS# | Sname | P#
S1 Snl P1
S1 Snl P2
S2 Sn2 P1

ol (S5l 3 Sl (5555 S SIREPONS s il 45 ol (ol el 4l
65 3y g0 s il 5 LIS IS SO Bl s O smas glalaly Jde il
LS 25 8 e Baim w0l o 5 s e Sl 4 s B e 500 5 e B (gl
LIS 0T 3 oS ol Joder IS US o)l gen b Sl 1 ol e S
2l sl G m ol S OF 55 S SP s LS S el ol i 1 >l
el (SHPH) oa b Gl 51 ol Jpdr LIS S )by 5L e (SHPH)
oolii] S IS Sy Bl bl St S 51 s s 30 bt e 4
SR ek Sl 5o (6555 B 51, s (55 2 olwe 2 Do | pdy 6l (Al 0l
5o Ol Ll wlS oS ol Jadr G dsdr 55 b Ol 25 5 ol 53 O (el
Ll jatela g c.,éb
led 73 REPOIS s 55 1) b o G sl 5 5550 lx I b )8 aes (5
Insert into Reports
Values ('S4','Sn4', 'P3")
S 4l Jlaer ) é‘j)) B T Slhas o4l (655 9 Il Reports w» ASLQ'L;T‘}‘
.ssjfda rlq;:\P 9 SP
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233; J.:.LS WL@ ) C)‘)}I.wz “ “j"‘ rli«ﬁ “ é}ﬁ D5eed é\_})b
Insert into S
Values ('S4', 'Sn4', NULL)

Insert into SP
Values ('S4', 'P3', NULL)

Insert into P

Values ('P3', NUUL, NULL)
Sl Comslar l8 Bi gl Jlie (51 REPOMS Jus (655 (hoe (3l 3 K s
SQL «S 5 S rl’r_y‘ O3 ysiwd bl v‘ll'“CJ" SL sl cdliss gl i 3 sl e
R OGISQL (gl B 58 Sl sias gl ) 5 ol oyl LSJKSCJ'S'."?H’-”.‘ sbls Jes 0o
@ SQL 5 i3 o op 2 1) b Camalr 355 Dl sn 5SS sl 2l s Sl Sl s
Golao > oay B33 5 giwd (Sl al I T B Dl s aes (Gl | s bl SULS
Sd p 3y 5 5 oas 4B 5 Js DBMS (g 4w 3l Jue &0 4 REPOIS s (g5,
P 5 oS Ay 8
O somat sladaly Joe ufljéd.;u"“:,_mf Sl 3 Lg\ﬂ.l.; Lg)‘,:_?)]éjjl Ao - ol s
Oeomen 5 35,8 ad bi (g3l 4 5 a3l Slad s iy 5 LS LS SO Bl il
Slpds o hes Sl ioean 5 8 ol B e o 5 o Gl e wa e L bW
o555l s 3 (ilue 123 D3 s | pdy pde s 4 e (S5Lne o
S h el (595 55 N5 (555 g s3lwe p Do I pdy p) slse
A e JE A 2 S -
TS o S (es 551, W3 (595 2 5lwe D D3 1 pdy ) 3,4
.Liw)ﬁJJJ@JAAS—
:.L_J;{JEJ:l)ﬁjﬁ:uﬁlibwajjglf.\;ﬁ.@j:w);spjp‘S Jod> aw

S# | Sname | City S# P# | QTY P# ‘ Pname ‘ Color
S1 Snl C1 S1 P1 10 P1 Pn1 Red
S2 Sn2 C2 S1 P2 20 P2 Pn2 Blue
S3 Sn3 C3 S2 P1 30 P Jgua

S Jgs SP Jgua

S B s 1 s s il
Create view Report6
AS Select S#, QTY
From SP
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Where QTY>10
25 Sy see 4 REPOIE s aus (ol ol oslanil 4y J sl S 5IREPOIE s iy 25 )5

G|

s G3lme 23 Gl (5055 85I REPOME s Jlilos a5 ol ol el sl sl
3 i s el oS Lk S USSPl s O gees (slabaly Je 0l e
el 0ds G SP i 51 (SHPH) Lol 1S
tsled 55 Report6 s s 1, Ll b S dal e 3 s gl L 8 s (508
Insert into Report6
Values ('S3', 50)
SP wl s 55 Bls 53 B o> Slles 3, (635 5 Sl Reports s oS Ll
Gsd s swd 3 Oy 33 Jatd S 5 (ol O g s S1yl5 SP Jdr Ll 35 S s el
s S b s NULL s P# O 5w 6l opl ol .ol s 23,1028 SP J g a5 b gy e
ok B e Jool LIS cal (SHPH) lad i S 5 SP Jsir iy o o 3 558 00
Lz i 2B 438 Jai 53 NOT NULL ol S slati s (3 iy s 42 oS
i BB OT 6l NULL Slaie 5 43l lads gls (SHPH) ol 1S gla s sl oo
LSP Jsda ;o P# 5 S# 0t il SOl G g g0 Comalar 068 Sollae ol ol 0
395 as,ldde NULL
338 o bS5 e 4 d ol o os 4 35 ) sts 31555
Insert into SP
Values ('S3', NULL , 50)
05 Sl G g g0 Camalr 0536 Giles REpOI6 Ly (555 » les (3o 553 f@ BE
ol 5 sk 0 s Lol LS Ol 4 (SHPH) Glao s 3 05 e sl
s> Gl 3 253 L NULL e omal st s S s o ), NOT NULL
3535505 oo 4 5 s DBMS (65w 5l Jes &) 4 REPOIs s (55, 5 (s5Lwe 3
L RGN el JB e &y s RepOrt o5 55,5 (s3lao o5 pl sl 305 o0
Golwe 23 (5595 By aS S 3. 5,55 Lk 5IReport6 s 5y (gilwe 3 O3 | p s ple
RS VR VS LWy o Ol has (g5lue 3 Lakad &S e Al ROl s (s,

S s ) s il
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Create View Report7
AS Select S#, AVG (QTY)
From SP
Group by S#

sl o3l AVG (g ,Ll =5 s group by | sws s Jsdor G 3IREPOMT s iy a5 3

1l 15 & 4 REPOI7 s 0l (]

S# | no column name
S1 15
S2 30

3 5 Gl (55 SIREPOMT s 48 ol cpl il |

© oy Al SO s il 5 LA AL S Bl 2B O e sl dde 058
238 es i ol o 5 s ole a4l BLS e 503 8 ad B (55l
ol C,;Report? Lyl u K sl 5 s gl L s as (58

Insert into Report7

Values ('S3', 12)

S i 12 50kt (Jlie 5l REPONT 3 (555 1 o (s3lume 3 oK s
35b o3 b e (55 4 ST aBls Oy S8 5 Sl ($3lme 05 SG 0T Ao |
s Sl s (s yareie O PH ST Ul el 12 1S3 ladad sl 1, Siks
35 5 35— g0 4 ndy DBMS (55 51 Jas )0 4 REPOIT s (555 1 (53lmo o3
oo ol LB e 5o o REPOMT s (555 5 ($5lwe o3 opl ol o0
Report7 Jus iy x5 53 4yl et L5055 L SIREPOIT Wy 53 (5lae 03 O3 50 | udy p s
PRRUNEPEIVEGINURIE N PYERPRGIII 1% WG § CEpg 0] 6 WO | S Report6 asles

NGNN R WY 5
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€550 (65 5,8 4o dmesls olﬁ'l.i 0 ol sl eue js Cascade iy, —VV»

(1€ 0, g3-130130(5 (wrigs)

I sy S5 Gl (6,80 en 5 s e w3l Slaysase sl i ()

Sl Jadd 5o Slunsosn b Bl e Jodr 035,55, K S S (Y
she dlesl Lad o glad g 5o Sl

Sladsdr 5 |y Ot sl SO s S 8 el s Jlie iSOy 50 ps ks (F
S e dlesl Kos

Sty DS gh e Slesisn b Bl e D 533,55 K S o0 (F
Dyde dlesl s Gl L bs e glad s 55 )55

J§ u—‘:\.‘.& ‘514.&1‘)‘ A‘lw‘
Obb & Lais) sula alSel;a olis &l ge
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DDL &l gicus SQL tpiid gCand el
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DML &l gicas SQL tpwind Jaad (g

ol Jadr 93 A4S (55 -WIY

Salary , Age , DepartmentID , EmployeelD , Name slao s U Employees J si> —

Budget , DepartmentName , DepartmentID sla0 i L Departments J go- —

o> DepartmentID §siw 4 a5 ol 510 LIS Ol 50 4 Employees J 4 > DepartmentID ¢ sz.)
(.s,1s L5, Departments J s>

Sas g OLES ab g oo Olad sl pU Lol o 1) a8 o ol s 0 5 L s oo 51 SCplS

(1o W, 393-)30130(5 (wsigs)
SELECT Employees.Name , Employees.DepatmentID

\
FROM Employees (

SELECT Employees.Name , Departments.DepartmentName

FROM Employees RIGHT OUTER JOIN Departments (Y

WHERE Employees.Department|D = Departments.Department|D

SELECT Employees.Name , Departments.DepartmentName
FROM Employees INNER JOIN Departments

v
ON Employees.DepartmentID = Departments.DepartmentID (

SELECT Employees.Name , Departments.DepartmentName
FROM Employees LEFT OUTER JOIN Departments (f
ON Employees.EmployeelD = Departments.DepartmentID

Jé glzt.li ‘914MJ| Al:\.u.ﬂ
Obb & L) sala ol Llis dge
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DML &5l gieus SQL tpwiens s gowly

el s (F) 4y B VY
Sl = IS Ol sie « Employees J s 5 DepartmentID ¢ s Cowl ol atiS g oy 500 3
olie gy sl AdS (g e Giles 515 LU, Departments J a5 DepartmentID ¢ yi 4 S
s> DepartmentID O i olis 4s gezes 55 b o)l san Employees i~ 5> DepartmentID O s
NULL ldie LIy o il axdll zwsVU 056 S1 > aJS «)l .l Departments Jsd-

Asbacsls
S s ) s Jslar
EmployeelD | DepartmentiD |  Name | .. DepartmentID | DepartmentName | ...
Empl Depl EmpNamel Depl DepNamel
Emp2 Dep2 EmpName2 Dep2 DepName2
Emp3 Dep2 EmpName3 Dep3 DepName3
Emp4 NULL EmpName4
Departments
Employees

els (ol 40 55 e 7 ke (g Galae
SELECT Employees.Name , Employees.Depatment|D
FROM Employees
el 3 Soye w4 s A
Employees.Name | Employees.DepartmentID

EmpNamel Depl
EmpName?2 Dep2
EmpName3 Dep2
EmpName4 NULL

|, (Employees.DepartmentID) Olas ,ls 4wl & 5 (Employees.Name) 4, < fu.w.a
oslix.! (DepartmentName) oles)Ls vu ) Departments J s> ;| Sl s o Jules

(2ol o W 53 odd 7 ke g p Gilae
SELECT Employees.Name , Departments.DepartmentName

FROM Employees RIGHT OUTER JOIN Departments
WHERE Employees.Department|D = Departments.Department|D

sl 3 Sopse 4 s
Employees.Name | Departments.DepartmentName

EmpNamel DepNamel
EmpName?2 DepName2
EmpName3 DepName2

NULL DepName3
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el 5 Oyge a4 Ly b s 5 AS s el RIGHT OUTER JOIN 5

Employees.DepartmentID = Departments.DepartmentID
gi: f}J 4.‘.:; 4.'\'.».“ .L«_&b FLEIRY 6.1.\.4)[5 J§| @? ‘v\-’j—‘;’L;" sl ui..v“Lu LAQL«JJL_J L;OL«J
5% 03lizel ON See WL WHERE | gzus sl a0 |55 o)l - S sl

1 g W3S 53 oS 1 e s Gillas
SELECT Employees.Name , Departments.DepartmentName
FROM Employees INNER JOIN Departments
ON Employees.DepartmentlD = Departments.DepartmentID
il 3 Dope &
Employees.Name | Departments.DepartmentName

EmpNamel DepNamel
EmpName?2 DepName2
EmpName3 DepName2

el 5 Oyge 4 Ly b i 9 AS e eslaiul INNER JOIN 5
Employees.DepartmentID = Departments.DepartmentID
Area bl oe Slaisls 4 aS s gl eesls il Slae,lS Las

fols polgr 48 ) edd ke (s ilae
SELECT Employees.Name , Departments.DepartmentName
FROM Employees LEFT OUTER JOIN Departments
ON Employees.EmployeelD =Departments.DepartmentID
Wl 25 S s A
Employees.Name | Departments.DepartmentName

EmpNamel DepNamel
EmpName2 DepName2
EmpName3 DepName2
EmpName4 NULL

el ol S ol 5 Oy 4 Lsy b5 9 AS e el LEFT OUTER JOIN & 5l
Employees.EmployeelD = Departments.DepartmentID
3 ol 5 Do 4 SIS
Employees.DepartmentID = Departments.DepartmentID
Al il (glab g e Olad by ST o (gl e enls isled Olde,lS eles
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DDL &y gicus SQL. :pied Juad glauwd

(ols Jadr 5o 4S5 5 -

Salary , Age , DepartmentID , EmployeelD , Name slao s L Employees J s -

Budget , DepartmentName , DepartmentlD sla0 i L Departments J o —

> DepartmentID O siw a5 oS ool 5 AUS Ol 5o 4 Employees J 50 5> DepartmentID O sx)
(.s,ls L, Departments J si>

e Ol amag ) i a3 Ol )lS Gyis g sasme 45 43S Jols Oluabl dal o oS 58
SUS oy 25 0dels (g 1) ASSEIION SO s soa 25 Sl sz e 5l SGpldS LS a5l
(1€ 0, g3-130130(5 (wrigs)

ALTER TABLE Employees

ADD CONSTRAINT SalaryBudgetCheck

CHECK (SUM (Salary) <= (SELECT Budget q
FROM Departments
WHERE DepartmentID = Employees.DepartmentID));

CREATE ASSERTION SalaryBudgetCheck
CHECK (NOT EXISTS (SELECT E.DepartmentID
FROM Employees E
WHERE SUM(E.Salary) > (SELECT D.Budget (Y
FROM Departments D
WHERE D.DepartmentID = E.DepartmentID)));

CREATE ASSERTION SalaryBudgetCheck AS CHECK

(SELECT SUM(E.Salary)

FROM Employees E

GROUP BY E.DepartmentID <= SELECT D.Budget x
FROM Departments D
WHERE D.DepartmentID = E.DepartmentID);

CREATE TRIGGER SalaryBudgetCheck

BEFORE INSERT OR UPDATE

ON Employees (¥
FOR EACH ROW

EXECUTE PROCEDURE CheckSalaryBudget() ;
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SQL i Juad cCund Gealy

el s () i S — WY
0355 Jlgew ey oy 58 51 el 0 g
MO N P RUPIRES

EmployeelD | DepartmentlD | Name | Salary | ... DepartmentID | DepartmentName | Budget
Empl Depl EmpN1 10 Depl DepNamel 100
Emp2 Dep2 EmpNZ2 20 Dep2 ‘ DepName2 200
Emp3 Dep2 EmpN3 30 Dep3 DepName3 300
Emp4 NULL EmpN4 | NULL

Departments
Employees

O, ol a3 5 (Oladybs ja s Olde,lS G §3oome) i 53 Sl a2
C,.w‘ QL..MKJ“ <=j.w G d)‘ LSLaM.J; L ((C)w‘)\ib C}T 49"5".3)) Wlbv.ﬁ 0)>v-.' C,u.»‘ ol J:g.\:;
(el Jol €S 55 0l ke g e Gillas
ALTER TABLE Employees
ADD CONSTRAINT SalaryBudgetCheck
CHECK (SUM (Salary) <= (SELECT Budget

FROM Departments
WHERE Department|D = Employees.DepartmentID));

S s lacussdeee w6l SQL 3 Assertion O 5 olgs « CHECK 5o
J=- (Aggregate Function) _sexs &b Ol sk Ols5 o 5 3 5—3 o0 esla ol (ROW)
Sl s slas Ul S cpl ols sls 13 (Subquery) s> 5 - 5 s SUM(Salary)
CHECK ,lsLu

> b polie ) gl aS sl (Constraint) <o gise S < SQL > CHECK ) s
5 oobind St S s

S eslinal L il code aien Salary lade aSCul 31 Oluads) (sl s Cussdoe (5 5lwesly 1Jle
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CREATE TABLE Employees (
EmployeeID INT PRIMARY KEY,
Name VARCHAR(50),
Age INT,
Salary DECIMAL(10,2) CHECK (Salary > 0) );

345 90 Jgd> & CHECK (2453
bl sl | D3 o5 Employees J s 5,5 ,» CHECK us g »

ALTER TABLE Employees
ADD CONSTRAINT PositiveSalary CHECK (Salary > 0);

Assertion L=l
S 2l el 3 Ll e oS cul (Constraint) us sl S« SQL ;3 Assertion | yws
Y JLQ&‘ J}J&- UJ»J"’: L;Lﬁe.)‘.)

CREATE ASSERTION assertion_name
CHECK (condition);

Sheslenal b aasl e aian Salary [lais 4ol 51 Oluabsl (gl 0 Cus gdome (g 5lmesly il
'l 3 &y 5o 4 Assertion
CREATE ASSERTION PositiveSalary
CHECK (NOT EXISTS (
SELECT 1

FROM Employees
WHERE Salary < 0 ));

Jadr 5o Ol lS dan G 5a ¢ oo Sl sl Oliabl (gl Casgdme (g3 wesly tdlie
il 53 & e s Assertion 3l eslenad Uil 1,000,000 i xi 4L Employees
CREATE ASSERTION TotalSalaryCheck

CHECK ((SELECT SUM(Salary)
FROM Employees) <= 1000000);
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SVl ol sl iy 25 ASSERTION ¢ sgia « (SQL Standard) skl SQL s 4z
30 SQL Server , PostgreSQL (MySQL .l &b (DBMS) 6305 oL &y ok Sl e
g e oslizal VL e 3 o sasl sl L Triggers aobe o Sl

35 e s3b Ol o 5 s 4 Assertion Lo |y Jl g anal s
Budget « r:E:MA‘_;N_,:.N:_,Depar'tments L gars

CREATE ASSERTION SalaryBudgetCheck
CHECK (NOT EXISTS
(SELECT 1
FROM Departments d
WHERE (SELECT SUM(e.Salary)
FROM Employees e
WHERE e.DepartmentID = d.DepartmentID) > d.Budget));

Budget « (i o gt i3 3 Employees L gars

CREATE ASSERTION SalaryBudgetCheck
CHECK (NOT EXISTS
(SELECT 1
FROM Employees e
WHERE (SELECT SUM(e2.Salary)
FROM Employees e2
WHERE e2.DepartmentID = e.DepartmentID)
>
(SELECT Budget
FROM Departments
WHERE DepartmentID = e.DepartmentID)));

Iﬁ)b cf}é Aig.)f BEN R Cjk.c SHF IR é;\.h.n
CREATE ASSERTION SalaryBudgetCheck
CHECK (NOT EXISTS (SELECT E.DepartmentID
FROM Employees E
WHERE SUM(E.Salary) > (SELECT D.Budget
FROM Departments D
WHERE D.DepartmentID = E.DepartmentID)));

WHERE b & ;5 g5 4, SUM(E.Salary) Ll (Aggregate Function)  see< GU 3 eslazal

cla.w 03 bu 05 S s gl WHERE b2 555 . (Syntax Error) (s s sl Esoly
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O Las, S, Sl Slassame G55 e @l Ll el ol L (Row Level) >,
sie a4y i WHERE 3 ((rasd ml 5 b 1) SUM Sl oslisad (ol by S s
5,5 o3l WHERE (sl 4, HAVING 51 L dal 5 s aess &l sl ekl sl
Budget « vgawﬁf;‘jwjzﬂaj Employees L é;,j

CREATE ASSERTION SalaryBudgetCheck
CHECK (NOT EXISTS
(SELECT 1
FROM Employees E
GROUP BY E.DepartmentID
HAVING SUM(E.Salary) > (SELECT D.Budget

FROM Departments D
WHERE D.DepartmentID = E.DepartmentID)));

Budget « (s (g 3 5 Employees L gars

CREATE ASSERTION SalaryBudgetCheck

CHECK (NOT EXISTS
(SELECT 1
FROM Employees E JOIN Departments D
ON E.DepartmentID = D.DepartmentID
GROUP BY E.DepartmentID
HAVING SUM(E.Salary) > D.Budget));

338 o dlesl dey S (55 2 HAVING | sis a8

1 o wu 3 53 oS 1 e sz g Gillas
CREATE ASSERTION SalaryBudgetCheck AS CHECK
(SELECT SUM(E.Salary)
FROM Employees E
GROUP BY E.DepartmentID <= SELECT D.Budget
FROM Departments D
WHERE D.DepartmentID = E.DepartmentID)

ol bzl (g g a3l 5 s ,ine SQL 3 AS CHECK & jLe
35 oslinal (6555 53 leiens <= 3l eslizad b b3 K3 0 |, GROUP BY 055 a5

fold cpolez 43S ) ek ke g p Gillae
CREATE TRIGGER SalaryBudgetCheck
BEFORE INSERT OR UPDATE
ON Employees
FOR EACH ROW
EXECUTE PROCEDURE CheckSalaryBudget() ;
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L3L o dd iy x5 s> 4 CheckSalaryBudget() b aS sls (Saw ool 4 43S ol ey
ol 03 Ol OF US anked oS

Trigger JAs ,GALw

g e i s S 4 Trigger bl

CREATE TRIGGER trigger_name
{ BEFORE | AFTER | INSTEAD OF }
{ INSERT | UPDATE | DELETE }
ON table_name
[ FOR EACH ROW | FOR EACH STATEMENT ]
[ WHEN (condition) ]
BEGIN
-- SQL Statements
END;

b s o, sl aTrigger 5l eslixsl

2 S\ Trigger 510l e« MySQL ;5 See 1SS sl iy Assertion i esls oL S|

(osyls walsl g ameie) 5 S eslawal b,
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TRIGGER > Jyli> ol 35 (BEFORE) 5l 3 b o )

334 | > (DELETE L UPDATE ( INSERT) Slles olxil 51 L3 : BEFORE
Olei s G ¢ same JRalS sl 5,58, ol O oals S 5 o0l 55 DELETE <l
S

CREATE TRIGGER SalaryBudgetCheck
BEFORE INSERT OR UPDATE
ON Employees
FOR EACH ROW
BEGIN
T Olabo Gad> fgae 033 (sl pusic
DECLARE total salary DECIMAL(10, 2);

T Ol dxop X3 (ol piie
DECLARE department_budget DECIMAL(10, 2);

T e Jlde i8S B )0 b dbge leiy o i)l Gpd> Epaee duwlno
SELECT SUM(Salary) + NEW.Salary
INTO total_salary
FROM Employees
WHERE DepartmentID = NEW.DepartmentID
AND EmployeeID != NEW.EmployeelD;

- glaiyls asog il

SELECT Budget

INTO department_budget

FROM Departments

WHERE DepartmentID = NEW.DepartmentID;

T oy el
IF total_salary > department_budget THEN
SIGNAL SQLSTATE '45000'
SET MESSAGE_TEXT = 'Salary exceeds the department budget.';
END IF;
END;

(Bsi ¢ gazms dmlons <’L<*'“ G ol «3lsl AND EmployeelD '= NEW.EmployeelD L
.)jm:.: .bt}v.‘ CJL?MW)J c)l{jé ‘QM‘ L;’Lv’))_’)@ L:' C).} JL?).) 456)[? .))jS)

J)‘JJLSJS‘Lﬁw“%d}b)ﬁjﬂ%bﬁ)ﬁjdﬁINSERT)J o
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Q)y@rﬁLg)lzsjjsjéj}}Ssjfyljdl&jlzkﬁwl:UPDATE): .
.)ﬁgh&tjw)s%&vﬁjwﬂ
TRIGGER s Jsld> &l o5 (AFTER) 5l |3 b5 vy

334 |~ (DELETE | UPDATE . INSERT) lles ol 51 s, : AFTER

CREATE TRIGGER SalaryBudgetCheck
AFTER INSERT OR UPDATE
ON Employees
FOR EACH ROW
BEGIN
ST Okl G fgae 0pdS (s pusio
DECLARE total_salary DECIMAL(10, 2);

T Ol s 035 (i it
DECLARE department_budget DECIMAL(10, 2);

T b Gl o) Gpis fgae duwlxo

SELECT SUM(Salary)

INTO total_salary

FROM Employees

WHERE DepartmentID = NEW.DepartmentID;

T Ol ey il

SELECT Budget

INTO department_budget

FROM Departments

WHERE DepartmentID = NEW.DepartmentID;

Ty sl ey
IF total_salary > department_budget THEN
SIGNAL SQLSTATE '45000'
SET MESSAGE_TEXT = 'Salary exceeds the department budget.';
END IF;
END;
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(83bdlo 5 it Jad (Sl

?C—aﬂ‘;—.ﬂ))UcﬁjQ‘)lﬁ;j‘J‘)y.‘:\’; -\

(1€ 0, g3-130110(5 (wrigs)
NGO V.AZNF Loz~ &L 3NF ch.w‘)b sl 5l as pamee S 51 -

.Mv.aZNFLQ.:?‘J&l{BCNFcEMﬁ ol 5l as geme S ST
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Unnormalized Farm |08

First Rormal Form [1KF]

Secnnd Mormal Form [ZMF)
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Boyce-Codd Harmal Form JOCKF]

Fowrth Hommal Frer [4HF)

Fifth Hezrmal Foem [2HF]
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